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LITERATURE. 


A Treatise on Ordnance and Armour. By ALExanpER L. 
Howey, B.P. Van Nostrand. New York: 1864. 
[Fist Norice.] 
AccorDING to a certain tradition, for the truth of which 
no one will vouch, cannon were first used at the battle of 
Cressy, in 1346. We have good reason for doubting the 
accuracy of the statement, in the fact that none of the con- 
temporaneous authors make even a distant allusion to what 
must have been an event without a precedent. It may be 
urged that, in the reign of that most puissant and quarrel- 
some monarch Edward the Third, of peculiarly glorious 
»mory ; men thought much more of knocking each other 
n the head, and otherwise maintaining their own honour 
and that of the chivalry on which they pinned their faith, 
than they did of the art of bookmaking, and that, asa 
~agult, it is quite possible that even more remarkable cir- 
,zamstances than the use of cannon for the first time might 


,’ very well pass unnoticed by the gentlemen who chronicled 
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the time. This argument, we submit, is good for nothing, 
because there is an apparent charm about ordnance matters, 
and the subject is so easily treated, either because of its pro- 
fundity or its simplicity, that we deem it certain that with 
the very first gun produced, an able treatise on the merits of 
the new system must have been penned in black letter by 
monks cunning in the art of caligraphy, and, doubtless, 
reasonably well paid by the inventor. Nay, further, it is by 
no means impossible that at the Shoeburyness of the day, ex- 
periments were conducted on the power of punching cuirasses, 
shields, breast-plates, and the rest of the panoply in which 
stalwart knights bestowed their limbs, possessed by the 
novel missiles; the bodies of recalcitrant persons who re- 
fused to pay ransom probably answering the part of the best 
possible “ backing.” That such treatises do not exist now, 
and that detailed reports on these experiments have not 
been handed down to an inquisitive posterity, is no proof 
whatever that they never had existence. There are a 
thousand ways of accounting for their disappearance. 
Thus rivals might easily sack each other’s castles, and destroy 
all proof of priority of invention. However, without 
vursuing this line of argument any further, it will suffice 
to yoint out to our readers the fact that mankind is very 
much the same now that it was 500 or 600 years ago, and 
that the sizk+ of a gun has, in these latter days, been 
always sufficient to excite the cucocthcs serbenui to such a 
pitch that nothing but reams of paper and quarts of ink 
can relieve the patient. In other words, during the last 
few years volumes have been written on ordnance, on the 
art of gunnery, on armour plates, forts, ships, &c., until the 
world at large is weary. All this matter has not found its 
way, of necessity, into the form of a bound book, but it has 
_beeu presented in a far more obtrusive form in the columns 
of the daily press, in our fireside magazines, in reports of 
numberless lectures delivered without limit all over the 
kingdom. The author of the book lying before us says, 
“Warfare is every man’s business,” and, of course, the 
means by which it is to be carried on. Although 
the bovks have by no means had the field altogether 
to themselves, they have been far more numerous than 
useful or good. They have appeared in every form, 
from that of the ponderous “blue book” issued under 
parliamentary sanction, to the exquisitely poetical 
‘ary of the Guns,” vividly reminding us of the tales 
Madame d’Aulnoy which lent enchantment to 
wany a youthful day. ‘Is it, then, remarkable that 
we should turn with reluctance to yet another work on 
guns and armour—a book big\withal, and ponderous, yet 
elaborately got up, and abounding with good engravings. 
Do not the gentlemen of the fatulty gild their pills, and 
scent their draughts with otto of toses? We will confess 
at once that, but for the name on the cover, we should have 
laid the work on one side, putting olf its perusal to a more 
convenient season—a season which might, possibly, have 
never come. As it has happened, we have not only seen, 
but read, and we can assure our readers that Mr. Holley’s 
treatise on ordnance and armour is a book totally distinct in 
almost every respect from anything else on the same sub- 
‘ects which has yet appeared in print. 
Mr. Holley is already well known to fame as the author 
“more than one standard work on railways and kindred 
stibjects. For the production of such a book as the present 
he possessed at least two pre-eminently admirable qualifi- 
tions. In the first place he is evidently a master of his 
ect to its minutest details, and in the second he is ‘hot 
an inventor. Asa result, the information which he affords his 
readers is apparently thoroughly reliable, and his criticisms 
are not vitiated by any predilections for individual systems, 
other then those founded on the direct results of experiment, 


well acquainted with the literature of guns can properly 
estimate the value of this rigorous impartiality. The 
consequent freshness of thought in every page lends a 
peculiar charm to this book, which may be sought for in 
vain in others. Insensibly, as we read, our author wins 
our confidence, and he so multiplies his proofs that that 
which would otherwise be but a bare statement or assertion 
often rises to the dignity of a proved proposition. We do 
not wish to convey the impression that Mr. Holley is 
a species of Admirable Crichton, who cannot make a 
mistake, or fall into an error. In many places we have 
detected evidence of hasty composition, some loose reason- 
ing, and pages of mere compilation where sound criti- 
cism was imperatively demanded instead. Books possess no 
absolute value; their merit can only be comparative ; but 
compared with others of the same class, this stands out 
distinctly as a work per se in its comprehensive grasp of 
every phase of those subjects which have agitated the minds 
of whole nations during the last few years. It is nota 

















Story of a gun, or a system of armour, but of every gun, 
and every system of armour recognised as possessing suffi- 
cient merit to render it worthy of the attention of a nation. 
) Most men in the present day believe that they know all 
about the Armstrong gun. Has it not cost Great Britain 
@uearly £3,000,000 sterling? Have not acres of paper been 
Covered with discussions upon its merits and demerits, and 

the method of its construction, and the principles involved 

















in its employment and manufacture? ‘This is all true; 
and yet we believe that, until the present work was pub- 
lished, no accurate or detailed description of the system of 
manufacturing the a. gun has appeared in any 
book upon ordnance. ‘That the weapon is built up of a 
series of wrought iron coils everyone who dips into the 
pages of the daily press is aware; in fact, there are per- 
petual allusions to the subject to be found on every side for 
the seeking. But all these sources of information fail to 
bring the progress made in the art of manufacturing 
colossal ordnance with economy down to a recent date. 
Our author isan American. He has written for Americans 
first, and for the rest of the world subsequently ; and as in 
his own country still less is known about the manufacture 
of coiled guns than in this, he has dwelt upon this branch 
of his subject at some length. The first chapter of the 
work is devoted to a description of the various hooped guns 
which have been proposed or brought into actual use from 
time to time; and of these the Armstrong gun takes the 
first place, not because this weapon possesses any peculiar 
merit, but simply because the plant and machinery put 
down originally for its production at Woolwich and 
Elswick on a vast scale, has been so far improved, that the 
most difficult problems in the art of working iron can be 
solved now with moderate certainty, and perhaps a maxi- 
mum of economy, by their aid. The coil system was. in- 
vented, or at least applied to heavy ordnance in the first in- 
stance, long years ago, and it is evident that it is equally 
applicable to every variety of gun, rifled or smooth-bore. In- 
deed, many tons of coiled cannon, possessing not theslightest 
resemblance to Sir William Armstrong’s handiwork, have 
been turned out of Woolwich from time to time. It may 
appear at first sight to be a very simple matter to coil a bar 
of hot iron round a mandril, to raise the temperature to 
the welding point, and then to convert the coil into 
a solid-sided tube under a steam hammer; but it 
must be remembered that welding is still an imperfect 
art, and that it is impossible to predict the success or the 
failure of any attempt to close up a great number of parts 
by its aid, with the certainty that theprediction will be ful- 
filled. The Armstrong gun consists of a series of concentric 
wrought iron tubes, made from spiral coils. Within a vast 
building at Woolwich Arsenal are constructed several rever- 
beratory furnaces in which the bars are heated. The specifi- 
cation to the makers of iron prescribes “a tenacity (ultimate) 
of about 26 tons per square inch, not over 27 uor under 25, 
elongation not to become permanent under 13 tons tension 
per square inch, nor compression under 14 to 15 tons pres- 
sure on like surfaces.” ‘The reasons for limiting the tensile 
powers of resistance of the iron may not be obvaous at first 
sight, and we may, therefore, explain them, although in this 
chapter our author has neglected todo so. They are sim- 
ply that, iron possessing a greater strength than that stipu- 
lated, partakes, to a slight extent, of thenature.of steel, and 
it is accordingly deficient in the elasticity or toughness 
essential to a good metal for guns. The greater part of the 
iron used is supplied by Messrs. Taylor Brothers, of Leeds, 
at the cost, in the bar, of £20 per ton. It is a mixture of 
about 85 per cent. of Yorkshire, and about 15 per cent. of 
cold blast Swedish charcoal pig. Mr. Anderson states that 
this iron is the best of seven or eight sorts tried, and that it 
will not blister. The bars are about din. by din. in cross 
section, and are welded together into lengths of about 120ft. 
by the aid of a smali steam hammer, situated near the heat- 
ing furnaces. These last consist principally of a long flue, 
through which the flame is carried from end to end, the 
waste heat sufficing to raise steam within certain vertical 
boilers, supported on stout short cast iron columns, within 
the shed. The flues are sufficiently long to receive a com- 
plete bar. Opposite the furnace door is placed a stout cast 
iron mandril, slightly tapered. This mandril is fitted with 
self-acting machinery, propelled by steam power, causing it 
to rotate slowly at the will of the smith. The bar having 
been raised to a bright red heat, one end is withdrawn from 
the furnace by suitable tackle, its progress being facilitated 
by a small roller in the sill of the furnace door; the end 
is then fixed to the mandril by the aid of a simple expedient. 
The end of the bar is flattened and has a hole punched in 
it previously to its being placed in the furnace, and this 
hole is slipped on to a short stud projecting from the sur- 
face of the mandril, near one extremity of its length. The 
machinery is then put in motion, and the bar is withdrawn 
from its fiery bed, and coiled slowly, like an attenuated boa 
constrictor, round the mandril, from which it is sabsequently 
removed, in the shape of a spiral hoop of a few feet long. 
This is subsequently heated to the welding heat, and upset 
under a six ton steam hammer. It is also “ patted” out- 
side, in order that it may retain its shape and surface. 


. . | During the whole operation of coiling the scale formed 
or of actual warfare. None but those who are perfectly | 6 a ; 


in the furnace drops off in great flakes from between the 
coils, but it must not, therefore, be imagined that the sur- 
faces to be welded are clean when subsequently brought 
into contact. Our author points out the impropriety of 
giving the bar such a cross section that no space is left for 
the squeezing out of cinder when the coil is upset. The 
edge of the bar next the mandril is nearly half an inch 
narrower than that edge which forms the external surface 
of the coil; it being intended that the compression of the 
iron on its inner edge, and its extension on the outer edge, 
shall impart a cross section with right angles. And this 
result actually does ensue ; but he makes no allusion to the 
dozens of coils which may sometimes be seen lying on the 
scrap heap, rendered utterly worthless in that form, by the 
presence of flaws, due to confined cinder and consequent 
bad welding. In the manufacture of the reinforce for the 
Parrott gun, our American cousins have adopted the simple 
rectangular section, with the best results, the bar becoming 
wedge-shaped when bent into a coil, thus leaving a space 
for the cinder to be squeezed out when the coil is upset. 
The notorious longitudinal weakness of all coiled guns is 
principally due to the difficulty, approaching to the verge of 
impossibility, of securing sound welds; yet every smith 
knows that if the surface of the metal is but kept clean, or 
if means are provided for the discharge of the cinder under 
the hammer the problem is solved. e think it probable 
in the highest degree that the very best results might be 
obtained by coiling the bar with an angle instead of a side 






next the mandril. Any difficulty in securing the proper posi- 
tion would be at once overcome by cutting a V spiral ve 
in the cast iron cylinder, into which the angle of the bar 
would easily adapt itself. It is obvious that under such a 
system only the angles of the spirals would be in contact 
in the first instance, and that during the subsequent opera- 
tion of welding a free exit would be provided for the cinder 
to the last moment, inasmuch as contact would commence 
at an angle, and not, as is usually the case, at the exterior 
edges of two concave surfaces. It is not likely that the 
angles would slide over each other and thus defeat the 
object in view: if any such tendency became manifest 
it might be combatted by simple and obvious expe- 
dients. We must refer our readers to Mr. Holley for 
the details of the subsequent processes of the manufacture 
of coiled guns. 

The next ‘sections of the work are devoted to the con- 
siderations of the Whitworth and ‘Blakely systems. On 
these we have not space to dwell. The merits of each gun 
are tolerably well‘understood, we fancy, by those who will 
read our pages ; and it must suffice for the present to state 
our author communicates a deal of good information not 
very generally known in terse and elegant language. Every- 
thing connected with American ordnance possesses just now 
a peculiar interest. Modern English guns have scarceiy yet 
borne the test of actual warfare. ‘This is not the case with 
those produced at the other side of the Atlantic. There, 
nearly every system of cannon and armour has-.undergone 
the severest possible practical trials. No man can tell what 
a day may bring forth, and, therefore, each nation anxiously 
watches the progress made by others in the arts of offence 
and defence. Our author from his long connection with 
the ordnance department of the Federal Government, 
possesses unrivalled facilities for the acquisition of informa- 
tion to a great extent unknown in England; and he has 
not been chary of communicating it. Even in this matter 
we are at a loss to detect any undue predilection for 
American inventions in his pages. He speaks of American 
guns as he has spoken of those of other nations—that is, as 
he has found them. Possibly the most popular gun in the 
States is that invented by Captain K. P. Parrott, and 
manufactured exclusively at the West Point Foundry, Cold 
Spring, New York—a private firm of great celebrity. A 
cast iron gun of the ordinary shape, except being a little 
lighter at the breech, is reinforced over the chamber with 
a single wrought iron hoop, made substantially like the 
Armstrong coil, with the difference to which we have 
already alluded, namely, tliat precautions are taken to 
secure the exit of the cinder uuder the action of the ham- 
mer. The hoops are shrunk on witucut taper, the 
difference in the diameters being one-sixteenth of an 
inch to the foot. They are fastened to the cast iron 
only by the adhesion due to their tension, and our author 
states that “ They have never been loosened during test or 
in action.” Whena hoop is to be adjusted it is heated and 
slipped over the breech, the gun being slightly depressed. 
A stream of cold water is then run into the bore, not for the 
purpose of cooling the hoop, but to prevent the expansion 
of the cast iron. “ The length of the reinforce, 27in., is 
believed by Captain Parrott to be sufficient to take up the 
first and severest pressure of the powder in starting the 
projectile. A short reinforce is not loosened as a long 
tube would be, by longitudinal shrinking when first put on,” 
When we reflect that all Parrott guns are rifles, and made 
of cast iron, and that the 100-pounder has been fired 1,000 
consecutive rounds without injury, even to the rifle 
grooves, we certainly find matter to excite our surprise. 
The aid afforded by the reinforce is, apparently, so mode- 
rate, that we cannot seek in it alone a sufficient cause for 
the wonderful endurance of the gun. Much of the surprise 
will vanish, however, when we perceive that the servicecharge 
of the 100-pounder is but 10 1b. of powder, and that the 
forcing system is hardly adopted to secure the rotation of 
the shot. Still these facts, in themselves, are not suffi- 
cient to account for the strength of the piece, much 
of which is due, after every deduction, to the ad- 
mirable quality of the cast iron. America is blessed 
with ores the like of which have not as yet been 
discovered elsewhere, and the treatment of the pig iron 
by the founder, and every process from first to last in the 
actual operation of casting, all tend to raise the tensile 
strength of the metal to a limit little inferior to that of 
good wrought iron. ‘he mixture used at West Point is 
given by our author as follows :—Greenwood iron, No. 1, 
4,480 lb.; Greenwood, No. 2, 3,3601b.; Salisbury iron, 
2,352 lb.; Scotch, 336 1b.; gun heads, 2,240lb. The 
density of a bar cast from this metal is given at 7°3750lb., 
and the tensile strength at 29,897 lb. per square inch, while 
that from a specimen cut from a gun head actually ap- 
‘my 9 37,000 lb. The metal is kept two and a half 
jours in a state of fusion. “ ‘The sole object,” we are told, 
“ of the reinforce is to enable a cast iron gun to stand a rifled 
projectile with the service charge that would be employed 
for spherical shot. ‘lhe gun is cheap, and has proved very 
serviceable, although not as formidable as much of the 
experimental ordnance that promises to become the 
standard.” It is intended not to exhaust the capabilities 
of the system of initial tension, but to utilise that system 
as far as possible without greatly increasing the cost of 
the standard ordnance, and without serious risk of damage 
by exposure and maltreatment at the hands of green 
artillerists. The policy which dictated the adoption of 
such a gun we cannot look upon as otherwise than prudent. 
It at once placed in the hands of the Government a weapon 
sufficiently effective to answer every ordinary requirement 
at a moderate cost. It served as a stop-gap, and allowed 
time for the carrying out of experiments intended to 
develope yet more powerful ordnance, Verily the Ameri 
cans have been wiser in their generation than we have been. 
Nor is the power of the gun to be underrated because the 
service charges with rifled shot are moderate. Ata pinch 
it is capable of much hard work. Thus, with a 
charge of 25 1b. of powder, it fires a spherical steel shot of 
70 lbp weight at above 1,800ft. per second, and 152 lb. elon- 
gated projectiles, with 161b. of powder, at 1,200ft. per 
second. In point of fact, we see no reason to dispute with 





our author when he calls it the most powerful service gun 
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in existence. Neither our own 8in. 68-pounder, nor the 
French 6’5in., nor the U. S. cast iron 8in., 9in., and 
10in. gans can endure such charges. The Armstrong 110- 
pounder cannot fire spherical shot, and our new steel-lined 
Tin. and 9in. guns are hardly yet to be regarded as service 
guns, 





INSTITUTION OF CIVIL ENGINEERS. 
December, 20, 1864. 
Joun Fow.ur, Esq., Vice-President, in the Chair. 


ANNUAL GENERAL MEETING. 

In presenting an account of the proceedings during the past twelve 
months, the council reported that the characteristic feature, of 
steady progressive development was never more fully exemplified, 
in any similar period, since the first establishment of the Institu- 
tion. The meetings had proved very attractive, the discussions 
had been well sustained, the library was fast becoming rich in all 
professional and scientific works of this and other countries, the 
number of members and associates had greatly increased, and the 
financial condition was very satisfactory. The importance to 
engineers of being connected with the Institution was felt more 
and more every day; and although the time had not yet arrived 
when it was considered imperative for every one practising the 
profession to have received the diploma of the Institution, yet, in 
general opinion, it might fairly be said that that position had been 
attained. On these grounds, therefore, it was more than ever 
essential that the qualifications of all candidates for admission 
should be most scrupulously examined, and that the members should 
satisfy themselves, before signing any proposition paper, that the 
person so recommended possessed such character, practice, and 
experience as to entitle him to the distinction he sought. 

There had been twenty-three ordinary general meetings during 
the session, when eleven papers had been read, many of the evenings 
having been entirely occupied by discussions. The communications 
related to the details of erection of three lighthousvs, for facilitating 
the navigation of the northern portion of the Red Sea; to the 
causes of declinein the duty of Cornish pumping engines; to the 
circumstances which determined the velocities of influx and reflux, 
and consequent scour, attendant on the final closing of embankments 
for reclaiming land from le sea, or from a tide-way ; to a descrip- 
tion of tlhe features of, and changes in, that portion of the east coast 
of England between the Thames and the Wash estuaries; to the 
actual state of the works ‘n the Mont Cenis Tunnel—perhaps the 
most important and interesting work of civil engineering in the 
present day ; to an inqu'ry into the resistances of bodies passing 
through water ; to the Santiago and Valparaiso Railway ; to the 
structure of locomotive engines for ascending steep gradients when 
in combination with sharp curves, and to the impedimental friction 
between wheel tyres and rails; to the distillation of coal and the 
manufacture of coke; and to the machinery employed in sinking 
artesian wells on the continent. 

With regard to the publication of the “ Minutes of Proceedings,” 
it was stated that volumes xxi. and xxii. would shortly be issued, 
and that the general index to the series of volumes from i. to xx. 
inclusive, in itself a volume of about four hundred pages, was also 
nearly ready. 

A new edition of the catalogue of the library was in preparation, 
in continuation of that issued in 1851, now out of print. At that 
date the library contained upwards of three thousand volumes and 
fifteen hundred tracts; now the collection amounted to about five 
thousand five hundred volumes and three thousand tracts, 

The tabular statement of the transfers, elections, deceases, and 
resignations showed that the number of elections had been 93, of 
deceases 25, of resignations 6, and of erasures 7, leaving an effective 
increase of 55, and making the total number of members of all classes 
on the books on the 30th of November last 1,095. This was an in- 
crease of nearly 5°3 per cent. in the past twelve months. 

The deceases announced during the year had been:—Francis 
Baird, Thomas Bartlett, John George Bodmer, Thomas Casebourne, 
Charles Dean, Joseph Gibbs, George Hurwood, James Jones, Rhys 
William Jones, Edward Oliver Manby, George Meredith, George 
Mackay Miller, William Chadwell Mylne, Richard Roberts, 
William Simpson, and Adam Smith, members ; John Staines Atkin- 
son, William Bagnall, Frederick Lawrence, William Llewellin, 
Thomas Telford Mirchell, Robert Ransome, Charles Frederick 
Stuart Smith, Alfred Thompson, and Arthur Wightman, associates," 

This list included the names of mary very old members, several of 
whom had been eugaged under the first president, Telford, as well 
as one of the six founders of the Lnstitution—Mr. James Jones, who 
in its early days acted as secretary, and whose death, at an advanced 
age, was the result of a lamentable accident. 

The abstract of the receipts and expenditure for the year ending 
the 80th of November last, as prepared by the auditors, showed that 


the payments during the twelve months had amounted to £2,955, 
against receipts from all sources of £4,414; and that the amount 
obtained from subscriptions and fees alone, without including the 


dividends upon investments, and the sums derived from other 
sources, had exceeded the disbursements by about £450. The 
council had, therefore, been again enabled to add to the Institution 
Fund, by the purchase of £1,000 Four per cent. debenture stock of 
the London, Brighton, and South Coast Railway Company. On 
comparing this statement of accounts with the average of the pre- 
vious ten years, it appeared that the total income now exceeded that 
average by nearly 40 per cent., while the increase in the disburse- 
ments during the same period had been less than 20 per cent. The 
realised property of the Institution now comprised:—I. General 
Funds, £10,819 12s, 10d.; Il. Building Fund, £1,751 0s. 1d. 
and Ill; ‘Trust Funds, £9.970 12s. 7d. masking a total of 
£22,541 ds, 6d., against £20,649 16s.(2d. at the same period Jast year. 

The propriety of establishing a Benevolent Fund in connection 
with the profession received the serious consideration of the council 
before any steps were taken to ascertain the views of the members 
generally. It was well pointed out by Mr. F. J. Bramwell (M. Inst. 
C.E.), with whom the present propesal originated, that in most, if 
not in all, other professions and occupations there was a regularly 
organised system for the aid of decayed members, and of the 
families of deceased members, when in necessitous circumstances ; 
and that, inasmuch as the civil engineers already formed a nume- 
rous aud increasing body, in some respects more liable to those mis- 
fortunes and vicissitudes which were kuown by experience to over- 
take those following other pursuits, it was incumben: on the pro- 
fession that some busivess-like action should be taken in preference 
to soliciting subscriptions for individual cases, now uufortunately 
found to be irequently requisite. Private inquiries among a few of 
the members of the lustitution having shown that such a fund, if 
properly managed and adequately supported, could not fail to be 
productive of immense good, it was determined to appeal to the 
general body, and the result had been such a responve as fully to 
justify the course which had been pursued. Already, from 224 
contribuiors, donations to the amount of £21,884, and annual sub- 
scriptions to the extent of £487, had been promised. Of these con- 
tributors, 97 were donors only, 14 were both donors and annual 
subscribers, and 113 were annual subscribers. 

At the meeting recently held in the rooms of the Institution, the 
fund was formally established, and that portion of the general com- 
mittee which it Wes recommended should be elected by the coutri- 
butors was appointed. At the same time the committee was 
requested to prepare a scheme, with bye-laws and rules, for the 
administration of the fund, and to report the result of their delibera- 
tions to a general meeting of the contributors, to be summoned for 
the 17th of January next. The council would not venture to 
anticipate what might be the issue of the considerations of the com- 
mittee, but they felt assured that a measure so calculated to enhance 
the character of the professiou would be cordially supported; and 
on every ground they commended it to the most favourable notice of 
the members. 





If the object of the profession of a civil engineer be, as described 
in the Charter of Incorporation of the Institution, ‘the art of 
directing the great sources of power in nature for the use and con- 
venience of man,” it might fairly be asked what other profeesion 
played so large a part in developing the material resources of the 
world, and in facilitating that intercourse between nations which 
tended to promote peace and good will. It should then be the con- 
stant endeavour to make the Institution the depository of the accu- 
mulated knowledge of all the members; and all should strive so to 
sustain and consolidate the Institution, that it might continue truly 
and faithfully to represent the important interests committed to the 
care of the civil engineer. , 

After the reading of the report a Telford medal and a Telford 
premium of books were presented to Mr. W. Lloyd; a Telford 
medal to M. Pernolet; a delford medal and the Manby premium, in 
books, to Mr. G. H. Phipps; Telford premiums of books to Messrs. 
J.B. Redman, W. Parkes, T. Sopwith, jun., J. M. Heppel, and 
G. R. Burnell; and Watt medals to Messrs. T. Sopwith, jun., W. 
Bridges Adams, and J. Cross. 

The thanks of the Institution were unanimously voted to the 
President for his attention to the duties of his office; to the Vice- 
Presidents and the other members and associates of Council for their 
co-operation with the President, and their constant attendance at 
the meetings; to Mr. F. J. Bramwell, as the originator of the 
present movement for the establishment of a benevolent fund in 
connection with the profession ; to Mr. Charles Mauby, honorary 
secretary, and to Mr. James Forrest, secretary, for the manner in 
which they had performed the duties of their offices ; as also to the 
auditors of the accounts, and the scrutineers of the ballot, for their 
services. 

Tke following gentlemen were elected to fill the several offices on 
the council for the ensuing year:—John KR. M‘Clean, President; 
J. Fowler, C. H. Gregory, T. Hawksley, and J. S. Russell, Vice- 
Presidents; Sir William Armstrong, W. H. Barlow, N. Beard- 
more, J. Cubitt, T. E. Harrison, G. W. Hemans, J. Murray, G. R. 
Stephenson, C. Vignoles, and J. Whitworth, members; and John 
Aird, jun., and A. Ogilvie, associates. 


THE HISTORY OF THE PATRICROFT STEAM 
HAMMER. 


Mr. T. 8. Rowxanpson, of the Bridgewater Foundry, recently 
delivered a lecture on the steam hammer before the Patricroft 
Mechanics’ Institute. The paper was well prepared, and in many 
respects is exceedingly interesting. In speaking of the history of 
the steam hammer, Mr. Rowlandson said :— 

“The invention of the steam hammer marks a new era in the 
history of mechanical progress, and one that can but be faintly 
understood by those outside the engineering and mechanical world. I 
will endeavour to place before you this evening a simple narrative, 
illustrated by models and drawings, of the history of an invention 
which has played no unimportant part in the mechanical progress 
of this generation, and which has a peculiar claim upon your notice, 
because Patricroft is the very place of its birth, Amongst my 
audience are some, at least, of the clear heads and skilful hands to 
whom the steam hammer owes its wonder-working powers, whilst 
its development has conduced nota little to the well-being of this 
community, and has made Patricroft famous in the annals of me- 
chanical art. My object will not be to describe minutely all its 
mechanical arrangements and specialities, for were I to attempt to 
do so, I should probably fail to interest a majority of my audience. 
i will, therefore, content myself with a brief and popular history of 
the invention itself, and the several stages through which it has 
passed, until its arrival at its present*most perfect form, use, and 
construction. And if in thus faithfully bringing facts before you, 
I should appear to throw some new light on this subject, and to 
claim a large share of credit for those whose claims have hitherto 
been comparatively overlooked, and to some extent deprive others 
of a portion of that which they have by common consent so long 
enjoyed, I still have no apology to offer. I shall strictly contine 
myself to what I believe to be facts, and leave them to speak for 
themselves. It too often happens that in long years after any great 
invention has been perfected, and the world enjoyed the benefits 
arising therefrom, when the inventors and their contemporaries 
have passed away, controversies without end have arisen as to what 
share such and such claimants for the honour have really been 
entitled to, And as I doubt not but such will be the case in reierence 
to the great and valuable .uvention of the steam hammer, I thought 
it would be well whilst those who co materially aided in its dis- 
covery and development are still living and amongst us, that some 
effort should be made towards setting the question as far as possible 
at rest, and so save long and perhaps angry controversies in times 
tocome. ‘To aid in doing so shall be my object this evening, and 
it will be for you to decide how far I succeed in doing so. before 
entering upon a description and history of the steam hammer, I will 
endeavour to explain the sort of hammers previously in use, and 
the manner of working them. They were called “tilt” or “helve’ 
hammers, and were worked either by steam, water, or hand power. 

“ You will readily understand the difficulty there must have been 
in forging large masses of iron with such an imperfect tool; and 
yet this was the best in existence until the advent of the steam 
hammer. How Mr. Nasmyth’s attention was first directed to the 
subject is most graphically told by himself, and published by Mr. 
Smiles in his ‘ Industrial Biography.’ 

“So far as the description given by Mr. Nasmyth of the circum- 
stances under which the idea of the steam hammer was brought 
under his notice, and his visit to the workshop oi Mr. Schneider, 
in France, is concerned, I have no doubt, whatever, of its correct- 
ness. But he appears to have fallen into error as regards dates. 
Instead of the patenis having been taken out in 1840, 1 find that it 
was applied for on June 9th, and enrolled on December 9th, 1842, 
so that there is an error of two years in the account given by Mr. 
Nasmyth, When the first hammer was finished in accordance 
with his plans, about the end of 1842, or the begiuning of 1843, 
it was found that, although a great improvement upon the old hel\e, 
the steam hammer was still very far trom being a perfect tool, and 
never likely, as it then stood, to become generally useful. The 
steam was admitted into the cylinder by au ordinary valve, and 
worked by means of a long lever, and with uo little labour. This 
method of working might have answered for small hammers, and 
those not requiring rapid action, but could uot possibly have dove 
so for such hammers as those at present in course of construction at 
the Bridgewater Foundry. 

“In order to prove this it will be only necessary to state that some 
of them are made of such vast proportions, that a force equivalent to 
a power of 10,000 1b. would be required to move the valves and 
give motion to the hammer—a feat quite beyond any mere manual 
power. Such, then, was Nasmyth’s steam hammer. 

“ But a question here arises, which | dare say has never until now 
been prommently brought before a public audience. Did the idea of 
a steam hammer really originate with Mr. Nasmyth? or is this but 
another illustration of the old proverb ‘that there is nothing new 
under the sun.’ I hold in my hand a specification of a patent taken 
out for a steam hammer by that celebrated father of engineers, the 
great James Watt, bearing the date of April 28th, 1784, in which he 
describes “ heavy hammers or stampers, for forging or stamping 
iron, copper, or other metals, or other matters without the interven- 
tion of rotative motions or wheels, by fixing the hammer or stamper 
to be so worked either directly to the piston or piston rod of the 
engine.” Here is another copy of a specification of a patent for a 
sieam hammer, taken out by Mr. W. Deverell, described as an 
engineer, of Surrey, dated 6th June, 1806, in which he says, * This 
invention consists in giving motion to hammers, and various other 
contrivances for stamping, &c. &c., and then proceeds to state he 
first causes steam to be raised in a boiler or steam vessel as in the 
common way, having a steain cylinder with a piston and piston rod 
in it, at the end of which is a hammer, either made fast to the rod 
by welding, or in any other proper way; the steam from the boiler 
or steam vessel as aforesaid is let in underneath the piston, by 





means of an opening cock or valve, or cocks or valves, the air at the 
top of the piston will then be compressed by the superior pressure of 
the steam underneath the piston. After the piston has been raised 
to a given height there will be an opening made from the underside 
of the piston, and a vacuum formed, as in the commonway, or other- 
wise, the steam may be let out into the common air. The com- 
pressed air on the top of the piston will then force down the hammer 
with a velocity equal to what it may be compressed.’ Both of these 
specifications clearly and unmistakeably specify aud shadow forth, 
as it were, the since renowned direct active steam hammer. But 
neither Watt nor Deverell appear to have carried their ideas on this 
subject into practical operation, and it is not to the philosopher 
whose investigating mind merely conceives new ideas, and allows 
them to rest as mere slumbering facts, but to the men of action and 
energy who utilises the ideas; gives, as it were, ‘to these airy 
nothings a local habitation and a name,’ and makes them subser- 
vient to the requirements of the age, that mankind owes the benefits 
and blessings which the ever advancing tide of civilisation spreads 
over the world. Whether Mr. Nasmyth had ever seen either of 
these specifications or not before he brought out his hammer consti- 
tutes no part of our present inquiry. But be that as it may, we are 
certain that the form of the bammer was indisputably his own in- 
vention, and so admirably is it suited to the purposes required that, 
although since the expiration of his patent in 1856, a host of imita- 
tors have started up, they have all, I believe nearly without excep- 
tion, adopted it. 

_ “I have now brought the history of the steam hammer down to the 
beginning of 1843, when it had got, as it were, a start in the world, 
This start, however, was not, upon the whole, a very satisfactory 
one, although Messrs. Hird, Dawson, and Hardy, of the Low 
Moor Ironworks, Bradford, Yorkshire, had been induced to give 
orders for the construction of a large size, say, 44 tons block. 
(When speaking of the weight or size uf these hammers it must be 
understood as meaning the falling mass only, without any reference 
to the force of the blow given.) Visiting the Bridgewater Foundry 
early in 1843, for the purpose of seeing a hammer in motion, so little 
satisfied were they with the performance of the one then at work 
there, that they actually countermanded the order they had given, 
unless a better or a self-acting motion could be fitted to the one in- 
tended for them. Mr. Nasmyth tried long and often, but could not 
succeed in producing the motion required, and the whole of the 
hammer scheme was in great danger of being abandoned, for so 
essential was this motion considered to be as affecting the success of 
the hammer, that in a letter received a few days ago from Mr. A. R 
Torry, at that time principal foreman of the works, he states that 
“every man and boy in the place was trying to make a self-acting 
motion.” In this difficulty Mr. Gaskell (Mr. Nasmyth’s partner) 
applied to Mr. Robert Wilson, at that time manager of the works, 
and at present the managing partner there, strongly urgin; him to 
apply his inventive faculties to the solution of the protle a which 
not only Mr. Nasmyth, but all the others who had hitherto attenpued 
the task, had failed to accomplish. Mr. Wilson at once wok the 
uiatter in hand, and in about a week from the time..f doing so the 
design was completed, the working d/awi.gs made, the several parts 
forged, turned, piarsa,-fitted, and attached to a small hammer in 
course of construction, and was at once found to answer most admi- 
rably for every purpose required; and, as our friend, Mr. Thomas 
Crewdson, whom I am glad to see here this evening—not only 
forged with his own hands the wrought ironwork, but also turned on 
the steam which struck the first blow ever given by the hammer under 
the influence of this motion—very graphically states, ‘ And behold 
it was a perfect success; it had no infancy ; it was at once full of 
vigour and efficiency, as if it had been at work for years.’ 


“ The peculiarly happy arrangement whereby the momentum of 


the machine is here taken advantage of, gives to the contrivance the 
rank of one of the most elegant pieces of practical mechanism; and, 
although the combination of the whole bears the appearance of com- 
plication, yet a comparison of the difficulties of the problem, with 
the parts required for its perfect solution, gives us every reason to 
admire the ingenuity which accomplished the desired result within 
such reasonable limits. 

“On the 18th August, 1843, the first hammer was delivered to 
Messrs. Hird, Dawson, and Hardy, of the celebrated Low Moor 
lronworks, near Bradford, and such was the admirable manner in 
which it worked that other orders from all parts of the country 
began to follow in, and the steam hammer was fast becoming a 
great fact, its importance recognised, and fame spreading far and 
wide. The workmen after a little opposition took kindly to it, as it 
enabied forgemen to do work they would not have attempted before, 
and, as a consequence, to earn more money, a..d that is a circum- 
stance which will generally be found to disarm opposition. Our 
own Government very early availed itself uf the invention, and 
introduced it into the several dockyards and arsenals, and most of 
the Continental Governments soon followed suit. Most of the great 
engineering establishments, both at home and abroad, secured them, 
and the fame of Patricroft. James Nasmyth, and his wonderful steam 
hammer became recognised and appreciated wherever ironwork had 
to be done. The hammer remaiued in this condition, with the ex- 
ception of a few minor details, from 1843 to 1853, when Mr. Wilson, 
who was then engaged as engineer at the Low Moor lronworks, 
invented and patented what is called the ‘balanced valve,’ and ap- 
plied it to the hammer in use there, and to many others in various 
parts of the country. 

“ Hitherto, you will observe, the principle of working the hammer 
consisted in admitting the steam into the cylinder on the under side 
only of the piston, to the rod of which is attached the hammer head 
or block, and when the piston, by the action of the steam, bad been 
raised sufliciently high to give the blow required, the steam was 
exhausted into the atmosphere, and the piston, rod, and hammer 
block descended by simple force of gravitation only. In June, 
1861, Mr. Wilson introduced another very important improve- 
mevt popularly known as the ‘double-acting motion.’ Ly this 
arrangement the steam is admitted as before to raise the pistou, but 
when it has attained the requisite elevation, and at the very moment 
when it is about to descend, steam is admitted into the cylinder above 
the piston, to accelerate and increase the intensity of the falling blow. 
You may easily conceive how vastly the power of the hammer is 
increased by this arraugement. I believe I am speaking within 
bounds in stating it to be at least from two and a half to three-fold, 
so that what bas hitherto been considered a five-ton hammer is now 
equal to at least a twelve and a half to # fifteeu one, ‘This is at ouce 
equivalent to reducing the cost 75 per cent., so that the same class 
ot work can now be done by hammers of little more than one-third 
the cost and size of those formerly required. Steam laummers are 
thereby brought within the reach of many requrring their services 
who were formerly unable to bear the expense of their purchase. 

This great improvement seems to have been produced at precisely 
the right time, for, in consequence of iron and steel being so much 
ewployed in the construction of our ships of war, tools, &c., of 
heavier aud more powerful class than any hitherto in existence are 
required for manufacturing the large plates, &c., uow used in the 
construction of these floating monsters of the deep. The hammers 
constructed up to the time of Mr. Nasmyth’s retirement from the 
Bridgewater Foundry would have been found totally inadequate to 
deal with the immense steel and iron work now required, as the 
largest of them did not exceed five tons, aud were, as 1 have before 
explained, only single-acting. We have now four in progress of con- 
struction nominally of twenty-five tons, but which, by the applica- 
tion of the double action principle, are at least equal to seventy-live 
tous, or more than fifteen times the power of those first manufactured 
by Mr. Nasmyth. 

1 have now brought the history of the steam hammer down to the 
present time, briefly noticiug the various stages of improvement 
through which it has passed to its present high state of etliciency. 
but the sketch would be incomplete were I to omit to mention as a 
proof of what tuis hammer can be made to do as regards rapidity of 
action. For the information of those not conversant with the irou 
trades, I may state that hammers used in working small steei 
require to be very quick in their action, and the steam hammer 
until the introduction of recent improvements being too slow for the 
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purpose, small “ tilts” of great speed were alone used. But in May 
1862, Mr. Wilson designed and erected a small steam hammer, the 
block being of wrought iron, and weighing with the piston and rod 
about 2 cwt., fitted with the balanced valve, double acting and with 
an entirely new self-acting motion, much simpler and less compli- 
cated than the original one. This hammer is capable of striking 
upwards of 500 blows per minute, and with a precision and certainty 
of action truly astonishing. If you will for a moment consider that 
the valve is opened, the steam admitted below, and elevating the 
piston rod say Gin., the steam then exhausted, another valve 
opened, the steam again admitted above the piston, which is driven 
down with great force; this steam in its turn exhausted, and that 
all these changes and actions take place more than 500 times in a 
minute, or above nine times in a single second of time, you may 
form some idea—but without actual observation it can be but a very 
inadequate one—of the surprising accuracy and finish of all the 
parts, and the beautiful working of this wonderful machine. 

I have now endeavoured to bring before you a truthful history of 
Nasmyth’s steam hammer, and honestly to award the due share of 
credit to all concerned in its development. I was induced to under- 
take the task mainly in consequence of seeing in Smiles’ “ Industrial 
Biography ” the following paragrapth, writen by Dr. Fairbairn :— 

“Mr. Nasmyth has lately introduced, with the assistance of Mr. 
Wilson, of the Low Moor Ironworks, a new and exceedingly 
ingenious and very simple contrivance for working the hammer. 
By this application any length of stroke, any amount of blow, 
and any amount of variation, can be given by the operation of w 
single lever ; and by this improvement the machine has attained a 
rapidity of action and change of motion suitable to the powers of 
the engine, and the form or consistency of the articles under the 
hammer.”—Fairbairn’s Report on the Paris Universal Exhibi- 
tion. p. 100. ; : 

How Dr. Fairbairn could have written this I am totally at a loss 
to understand. There is no wonder at the public holding erroneous 
impressions upon such matters, when we find Dr. Fairbairn pub- 
lishing such a statement as this, when, if he had given himself the 
trouble to inquire, he would easily have ascertained the real facts of 
the case, aud discovered that Mr. Nasmyth had nothing whatever to 
do with the valuable improvements he speaks so highly of. This 
careless sort of writing, to say the least of it, is much to be 
regretted, as from Dr. Fairbairn’s position in the engineering 
world, any statement made by him in reference to mechanical sub- 
jects is likely to be taken by others for granted without inquiry ; 
and it may again happen, as in the present instance, that injustice 
may be done and pain inflicted, however unintentionally, when a 
little care and inquiry would have prevented both. Iam glad 
however, to be able to state that Dr. Fairbairn has been communi- 
cated with relative to this matter, and has undertaken to correct the 
inaccuracy both in future editions of his own work, and also to 
state the result of his inquiries to Mr. Smiles, with a view to its 
correction in any future editions of his book which may hereafter be 
published. 





REPORT OF THE CHIEF OF THE AMERICAN 
BUREAU OF ORDNANCE. 

Tue report of the Chief of the Bureau of Ordnance opens with a 
statement of the increase in the number of guns for the navy 
during the year ending November 1, 1864. The work of fabricating 
cannon has steadily progressed during this period of time, and 
1,522 guns of the different calibre were added to the grand total. 
Few guns have been surrendered or abandoned to the enemy ; nearly 
all the losses have been by the inevitable accidents of battle, as in 
the case of the Tecumseh and Commodore Jones. In the grand 
total should be added seven 10in. solid shot guns, and three 13in. 
Dahigren guns. There are in process of fabrication a new class of 
32-pounders and 8in. smooth bore guns, for the broadsides of light 
vessels. In regard to the composition of batteries, the general rule 
in arming our ships of war has been to place on board of them the very 
heaviest and most effective gups they can bear with safety. Qin. 
guns are generally used for broadsides; 10in. and 1llin. and the 
Parrot guns in pivot, tbe 1din. for the Monitor turrets, and the 
bronze howitzers and rifles for boat and deck service in shore. 
The efficiency of combining heavy pivot guns with broadside guns 
has been fully established. Whether a battery consisting entirely 
of heavy pivot guns would be more formidable than one of broad- 
side alone, the aggregate weights being equal, has not yet been tried, 
the only effort of the kind being that of the Niagara, which has a 
battery of twelve 150-pounder rifles mounted in pivot, and no re- 
gular broadside guns. The decisive power of, the heavy gun in 
pivot was strikingly exemplified in the fight between the Kearsarge 
and the Alabama. 

The number of foundries engaged itt the fabrication of cannon for 
the wavy has been reduced by the withdrawal of the Portland Com- 
pany from theircontract. The constant demands of the navy during 
the year for ordnance have been promptly met. Three foundries 
have now completed all the arrangements necessary for the process 
of hollow casting, and have contracts for the léin. gun. No 
difiiculty whatever is anticipated in the fabrication of these very 
large cannon, for the irons now used by the respective foundries are 
known to be of the very best quality for the purpose. The primary 
and most important element being thus assured, the remainder of 
the task is entirely within the mechanical ability of the founders, 
and it is no idle boast that the cannon of the United States Navy, 
made exclusively from American irons, are unsurpassed by those of 
any other nation ; and this will continue to be the case so longas 
the enterprise of our citizens is left untrammelled, aad full 
opportunities are afforded for the exercise of their skill in this most 
important art. The cast iron banded rifles of Mr. Parrott, made at 
West Point Foundry, are still the only kind used in the navy, ex- 
cept the bronze 12-pounders and 20-pounders of Rear Admiral 
Dahlgren. Since November of last year there have been added to 
the stock of these rifles on hand at the depots and in service 385 of 
the different calibres, including twenty new 60-pounders, making a 
total at present available of 1,005 guns, after deducting twenty-three 
lost or disabled by the accidents of battle. Of these thus lost or dis- 
abled, Six gave way at the breech, four were broken by the 
explosion of shells near the muzzle, three were cracked in the body, 
two were condemned for excessive enlargement of vent, seven were 
lost by wreck, and three captured by the rebels. The per centage 
of loss by rupture and enlargement is therefore very small. 

During the past year, experiments have been quietly and 
systematically made, with both shells and shot, from smooth bores 
rifles of all the heavier calibres. The power of the guns belonging 
to the navy, and in common use in the batteries of our ships, have 
been fairly tested against both solid and built-up plates, and the 
conclusion reached is wholly in favour of the guns and their solid 
projectiles—the spherical shot for smooth bores being, however, 
immeasurably superior to the elongated rifle shot in every form. 
No manner or thickness of iron or steel armour that could be carried 
on the hulls of sea-going ships will resist the impact of solid 
spherical shot fired from the heaviest calibres of the navy, at close 
range, with appropriate charges of cannon powder. It was generally 
accepied as an established fact that it was impossible to cast a 
spherical shot of large diameter which would be solid throughout. 
It is now known, however, that it is easy to cast a 1din. or 20in. shot 
which will be perfectly sound and solid from circumference to 
centre of figure, and one of the former has resisted, without break- 
ing, 222 continuous blows of an eight ton steam hammer. 

During the present year it bas been necessary, for service and 
experimental practice, to purchase and manufacture 1,525,000 
pounds of powder, and 575 tons of nitre. The chief of the bureau 
recommends that Congress be requested to make more special pro- 
vision for the encouragement of the production of nitre, for a supply 
of which we are, in a great measure, dependent upon foreign 
countriés. He also calls attention to the results said to have been 
recently obtained in Europe with gun-cotton prepared in a peculiar 
manner, The bureau is ready to make a trial of its projectiles, as 
a with gunpowder, whenever the samples ordered are 
received. 





No part of the ordnance equipment of our navy has been so little 
changed from the old designs as the ordinary wooden broadside 
carriage. In all its essential features itis the same to day as in the 
year 1750. The only modifications consist in the removal of the 
rear trucks, and substituting a vertical friction piece on the brackets, 
to resist the movement of recoil ; and the appliance of a breast-sweep, 
as a pivot in lateral training. The material is objectionable on 
account of its inevitable decay, liability to warp and shrink, and the 
disabling effects of its flying splinters when struck by shot or shells. 
Last year the attention of the navy department was called to the 
subject of iron carriages, and to the results obtained with those of 
the new ironsides. Since then, a broadside carriage of iron has 
been constructed and subjected to the proof firing at the Washing- 
ton ordnance yard, and the experiment shows that for all practical 
purposes, especially on the score of economy, carriages made of iron 
can be safely introduced. The Bureau of Ordnance has accordingly 
ordered the construction of fifty 9iu. carriages, and also a sufficient 
number to mount the improved class of 8in. and soe ap ar we guns. 
During the recent naval battles in Mobile we a chock, designed by 
Captain Allen, to assist in checking the recoil of the 9in. guns under 
the action of heavy charges, was tried on board the Brooklyn, and 
has been recommended for general use. The pivot carriages, as at 
present arranged, seem to meet fully the requirements ; the recoil of 
the guns is easily controlled by the compressors, while the move- 
ment in training is steady and readily performed. Wood for these 
carriages is also quite as objectionable as for those of broadside, and 
the bureau contemplates changing them for iron ones upon the plan 
of those on board the ironsides, with, however, some important 
nodifications, especially in the manner of compressing. The detail | 
of manufacture in the broadside carriage is quite simple, and not 
more expensive when made of iron than of wood. But in the pivot 
carriage the difference in cost is somewhat in favour of wood, and 
the exorbitant price of iron has hitherto prevented the bureau 
from making the necessary purchases ; while the stock of timber on 
hand for these carriages is large, and cannot be economically used 
for other purposes, as it is all cut todimensions. The iron carriages 
of the monitors still continue to work satisfactorily, aud are, no 
doubt, strong enough to sustain any amount of protracted firing. 

In respect to small arms for the navy, the bureau has instituted 
diligent inquiries for the purpose of obtaining an arm which would 
combine the several qualities of range, accuracy, and sufficient 
weight of ball, together with endurance, simplicity in use, and 
perfect adaptability to the varied circumstances under which it 
would be most likely to be brought into action. The difficulty in 
making a good selection has not been found in the paucity of models, 
for these have been presented in almost every conceivable form that 
the ingenuity of inventors could design, each claiming certain ex- 
traordinary qualities for his plan over all others. Between muzzle- 
loading and breech-loading muskets the advantages are held to be 
with the latter, the chief points of advantage being: Ist, facility of 
loading ; 2nd, certainty and rapidity of fire; 3rd, lightness, and 
consequently less weight to be carried in marching; 4th, impossi- 
bility of multiplying the loads under any circumstances. 

The establishment and maintenance of a thoroughly organised 
gunuery-ship, for the training of officers and men in all the details 
of gunnery, is earnestly recommended by the bureau. 

The chief of the bureau strongly urges the removal of the large 
magazines of powder and deposits of nitre to more secluded 
localities, where an explosion would be attended with as little 
damage as possible. He also states that owing to the great increase 
of ordnance work, and the accumulation of material at the New 
York navy-yard, more room is needed. To meet this requirement 
the bureau has commenced the filling up of the unoccupied marsh 
adjacent to the cob-dock, which, when completed, will afford ample 
accommodations, as well as furnish a park for two thousand cannon, 
with all appliances for fitting them for service. 








INSTITUTION OF CIVIL ENGINEERS IN FRANCE. 
Meeting of the 21st October, 1864. 
(Concluded from p. 371.) 


“Tr from the 15,219 boys and girls apprenticed without contract 
are deducted those on whose-time the master speculates, so as to 
leave them neither time nor means for learning, and those whose 
moral isolation leaves them exposed to precocious vices ; and if it | 
be recollected besides that, the apprenticeship lasting three or four 
years, one quarter of the apprentices enter the working class every 
year, the pa‘nful conclusion is reached that Paris teaches a profes- 
sion to about 2,000 or 3,000 young people too many each year. By 
the side of this, it is a fact that 20,000 to 30,000 workpeople are 
added to the ranks every year, who have learned nothing, 
and who yet depend upon their labour for all the means of subsis- | 
tence. | 





“ Other statistics again show that the 19,000 Parisian apprentices 
represent hardly one-tenth part of thechildren from ten to fifteen years 
of age, to whom professional education is indispensable. Alter | 
such results, how can we consider apprenticeship as a serious means 
of professional instruction for the workmen ? 

“For the upper classes university teaching ought, according to | 
M. Benoit Duportail, to constitute the basis of all instruction. M. | 
Flachat, on the contrary, thinks that all instruction should be based | 
on the study of the sciences. | 

“Notions about physics, chemistry, economics, geometry even, 
may be imparted to children by explaining to them natural pheno- | 
mena. The memory of the child is peculiarly apt to lay hold of | 
these first elements of science by means of demonstrated facts, | 
visible for the most part. These first notions, early implanted, | 
would be a far fitter preparation for the study of sciences proper 
than Greek or Latin translations. 

“ University—that is to say, literary—education does not impart | 
the indispensable instruction calculated to prepare those who will 
embrace a career of diplomacy, science, agriculture, or letters. It | 
has not the wide range attributed to it; further, terminating when 
one-third of an ordinary life is gone, it leaves its subject incapable 
of entering with relish or with profit upon a scientific course of , 
education. 

“Here is the great call for reform—herein does M, Flachat differ 
from M. B, Duportail. 

“ On the nature of professional schools he about agrees with him, | 
except that he makes less difference between a general and a pro- | 
fessional education. 

“ Requisites onee professional may often become general. The 

rimary essentials are reading aloud, in public, writing, and a good 
mens Aen of arithmetic; adequate notions on history and geo- 
graphy; an acquaintance with modern languages, as English and 
German, when chosen in preference to Greek and Latin—except 
the student be in preparation for a profession in which these 
classical tongues form, the basis—a historian or literary man, for 
example. 

“In short, M. Flachat considers that scientific study should form 
the basis of all education rather than literary study, which the 
university bas adopted as its basis, and that the professional schools 
should charge themselves with the upper-class teaching. 

“That, for the instruction of the working classes, apprentice- 
ship must not be relied on, as it has never yet produced any result. 
‘The President sees in the professional teaching it has been proposed 
to establish, nothing more than such instruction as would be 
applicable to the least elevated professions, such as are followed 
by the working classes. For these it is obvious that no Greek or 
Latin is wanted. But high-class professional teaching seems to him 
perfectly organised as it is. 

“Barristers, physicians, engineers, &c., have all their special 
schools, with appropriate courses, 

“In the case of all these the President agrees with M. Benoit 
Duportail in his preference for university education as the basis of 
their training, and cannot think with M. Flachat, who would ground 
them by a scientific course. 








mentary, and easily furnished by apprenticeship. Elementary 
notions on arithmetic, geometry, and design, such as are necessary 
4 them, could be taught in the schools annexed to the great work- 
shops. 

“ M. Tresca remarked that the university does very little for the 
mass of the population. Throughout France, the average computa- 
tion is two or three pupils in each college following the course of 
elementary mathematics. If this figure is not precise the average 
certainly does not reach five. In Parig, and eiher large towns, it 
is undoubtedly higher; but many colleges in the Départements see 
their mathematical classes deserted. We may then say of the young 
people who come {to the university what M. Flachat said of those 
who become apprentices. 

“The university and apprenticeship, for their’ own classes 
respectively, produce, then, but insignificant results. Between these 
two is naturally classed a third means of instruction—the profes- 
sional, destined to supply the insufficiencies of the others. 

“Why this state of things? In consequence of the struggle of 
two opposing interests—the interest of the father and that of the 
master, both seeking to make the most by the young man. The 
master teaches as little as he can, because, if he is too conscientious, 
the father would, perhaps, seek some means to rid himself of the 
contract before the right time. Most generally the contract is but 
ill-observed. 

“It is self-evident that workmen formed in such a school have 
little exercise in professional ideas ; and, nevertheless, they fre- 
quently become masters in their turn. 

* We may often see persons occupying high industrial positions, 
rulers in their way, but without any notion of professional educa- 
tion. 

“The President, in spite of the considerations developed by M. 
Tresca, insisted that professional teaching does exist, and contested 
the idea that it had to be established. 

“M. Tresca did not deny its existence, but believes that its prac- 
tical influence is not commensurate with the importance of the 
means. But few men enter their profession in command of the 
proper sum of technical knowledge. 

“M. Flachat thought that the question must be viewed, for its 
elucidation, less as a matter of words than of facts. 

“In his opinion, which differed from M. Petiet’s, professional 
teaching is but very incompletely provided, even for the higher 
classes. The most ordinary science is too often found wanting in 
literary men, diplomatists, Lacsiotens, judges, agriculturists, aud in 
merchants especially. 

“There is among the upper classes a remarkable absence of 
general notions on physics, chemistry, mechanics, which are essen - 
tial for the conduct of affairs and for the heads of great industrial firms. 
The manufacturer, the agriculturist, the owner or cultivator of a 
large domain, does not possess, even in natural history, the know- 
ledge he would find most useful. From the top to the bottom of 
the ladder professional education seems absent. The relative 
— are, perhaps, pretty correctly kept, but the average level is 
too low. 

“ The central school proposed to fill this very blank. Its idea is 
not to form engineers exclusively, but to open a base of scientific 
instruction, on which might be completed the training of the 
manufacturer, the merchant, the agriculturist, and the industrial iu 
any branch. 

“It is admitted on all bands that, as labour has developed, 
iguorance has grown more apparent, and the majority have now 
begun to recognise the need of a raised level in professional know- 
ledge. Many of the leading men in industry are sending their sons 
to the central schools, that they may have a scientific education, 
such as they themselves feel the need of. 

“Here is what must be understood by this term, professional 
teaching, which at present excites such lively interest and attention. 
Rendered into plain words it means teaching the mode of applying 
science to industry ; and if this definition is just, it follows that 
science, not letters, must be the preface, the origin, and the source 
of all professional teaching.” 

M. Dauxor begged permission to reply to certain accusations, the 
justics of which seemed to him undemonstrated, 

“ The agitation in favour of professional teaching was started at 
the close of the Great Exhibition of 1862. 

“ Some persons of influential standing bestirred thomselves about 
the undeniable improvement in taste displayed in certain English 
products. They attributed this progress, not without reason, to the 
development, or, more accurately, to the inauguration of education 
in drawing, amongst our neighbours, and proclaimed that the 
inferiority of our system of education in all its stages fatally im- 

rilled the artistic supremacy of French industry, und called for 
instant and radical reform, To test the value of these predictions 
we must investigate the organisation for professional education in 
England. In the primary instruction no place is given to it; read- 
ing, writing, arithmetic, and religion alone being taught. This 
branch of the general education encumbers the public budget to the 
extent of £1,000,009. The. reporis of Government inspectors 
declare that the result is far from commensurate with the expense. 

“At the head of what is called in France secondary instruction 
are Eton and Harrow schools. Their teaching is exclusively 
literary. ‘These establishments correspond to our colleges of the 
times before the Revolution, differing from them only by the great 
liberty allowed to the pupils, and the important part assigned to 
physical exercise. The measure of positive knowledge gained by 
the children of the middle class and small gentry in smaller schools, 
may be instanced by one example: Fifteen mouths ago, in an ex- 
amination of candidates for the war-office, the following question 
was put :—‘ To write in decimal numbers the value of a sum given 
> pounds, shillings, and pence.’ Not one of the candidates could 

o it, 

“ Higher-class education is concentrated in the universities of 
Oxford, Cambridge, and Edinburgh. The second is chiefly devoted 
to the study of sciences, and in this respect enjoys a well deserved 
reputation, But though applied science, as well as the pure sciences, 
have access there, there are found none of the technological courses 
which form the principal object of instruction in our schools. 

“The only trace of real professional training to be discovered 
consists in those numerous schools of design, created in the last 
ten years with more profusion than method under the breath of a 
panic such as is now stirring in France. The industrial schools of 
Great Britain are the workshop, the yards, and the office of the 
engineer. The young men destined for the I professi 
go for several years into a large establishment—harp’s, Fairbairn’s, 
Maudslay’s—as common workmen, they come out civil engineers. 
Thus were formed Rennie, the two Stephensons, the two Lrunels, 
Joseph Cubitt, Thomas Page, Hawkshaw, and many others, famous 
throughout Europe. 

“ We must not fear to avow that these men, while at the head of 
their profession, accomplished their works with very restricted 
theoretical knowledge, much less, indeed, than the engineers of 
other countries. The English have an instinctive aversion to 
scientific deduction and generalising views. Our systematic spirit 
ever provokes their smiles, Holding exclusively to the aphorism of 
Bacon, they have faith only in tradition and experience. 

“ Such is the state of things which has excited terror and a cry 
for the creation of professional education in France. The system 
of our youth must be upset. The university is charged with being 
an obstacle to the development of our material civilisation, and 
with refusing to understand that modern society rests upon labour. 

“ These attacks find a quick rejoinder in the spectacle of the 
actual generation, bringing into the service of an evergrowing 
industrial activity a scientific spirit which dates from the foundation 
of the university. For we must contend that the true scientific 
spirit, akin to rigour in reasoning, to which we owe the firm march 
and progress which mark the superiority of our civil genius, is 
acquired on the college benches, much more than in the special 
schools, where for twelve years it has been feared, restrained, and 
almost stifled. 

“ The study of dead languages has been opposed. But is it not 





“For the working classes professional education is very rudi-! the basis of all literary instruction? Is it not indispensable to 
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an acquaintance with Greek and Roman civilisation—the only civili- 
sation nan can remember until the recent era so picturesquely styled 
renaissance? It is overlooked that these conilien, in themselves 
sterile, act marveliously in preparing the growing understanding 
for the severe and abstract studies of science, for which, besides, 
only a minority of minds have either taste or aptitude. As to the 
system which would first teach science in a mechanical and 
empirical fashion, and subsequently make an appeal to reason, it 
cannot be too heartily opposed. The scientific spirit would be 
— crushed by such a plan before it had time to disclose 
itself. 

‘An experiment universally known throws light on this point. 
In 1852 it was desired to reform the university, and bifurcation 
was adopted. Scientific instruction was developed at the expense 
of literary in the lower classes. A short time afterwards it was 
found necessary to recognise in the upper classes and examinations 
an equally lowered lead for the students of both branches. Bifur- 
cation was suppressed, and the old state of things revived which had 
existed from the time of M. Guizot’s appointment as Minister of 
Public Instruction, in 1834. 

“Let the university continue to form men, and liberally to dis- 
pense all the knowledge of all kinds necessary to the attainment 
of true superiority in any career whatsoever. Let her guard, above 
all, against transforming her colleges and faculties into professional 
schools. 

“In favour of yet another class of ideas statistics have been cited 
worthy of grave attention, One cannot refrain from sorrowful 
emotion before such a revelation of the condition of apprenticeship. 
Hore is an urgent call for reform. No one desires it. At the same 
time, the subject viewed in this aspect perhaps tends to an 
exaggerated fear as to the recruital of our state-bodies. No one 
will pretend, actually, that the present is worse than the past. To 
take an instance: forty years ago mechanical industry was about 
nil in France. England had a century’s start of us and more, But 
we have found the way to join our rival with resources of profes- 
sional education much smaller than now exist; so that now, if in 
England they construct as well as we, they do not better, if we 
fairly compare the highest specimens of each country. A cele- 
brated English builder who saw our men at work proposes, it is 
said, to found workshops at St. Nazaire, where he will utilise the 
aptitude of our mechanics. The only points of superiority still 
claimed for the English workman are his greater facility in spe- 
cialties, and his patience in devoting his entire career to the 
execution of one particular class of work. Those choice workmen, 
whom our rivals envy us, are all raised in the French work-rooms ; 
and we need entertain small fear as to the future of an industrial 
organisation which produces such co-operators. 

“ If, then, there is urgent need and profit in reforming apprentice- 
ship, there is no need to call for the creation of schools for the 
practice of the various professious. For, without pausing to show 
how impracticable such a notion is, the best school, as all experience 
proclaims, is the work room. The great subject which should 
really press upon those who control these things is the reformation 
of the primary teaching. ‘There lies our inferiority; there should 
be concentrated our effurts. When every person in France shall 
know how to read, write, aud cast accounts, the rest may safely be 
left to persona! witiative. In asking more from the State we not 
only ask the impossible, but forget that all its outlay is covered by 
taxes, and that the public resources should be conservated to what is 
actually indispensable. Prima y instruction is so, but the State owes 
ho man a profession.” 








Srreet Roruiwe Stock Company (Lnutep.)—A company is in 
course of formation in London, under. this title, to carry on the 
buriness of building, selling, repairing, purchasing, exchanging, 
letting on hire, aud generally dealing in strect rolling stock, viz. : 
carts, wagons, vans, drays, and other trade vehicles. 


Invention oF Cast STeEL.—In our last impression we published 
a letter originally addressed to the editor of the Times on the inven- 
tion of cast pr The following reply has been addressed to the 
same journal :—“ Sir,—A correspondent in the 7imes of the 21st inst. 
has directed the attention of all who are interested in the invention 
of the art of manufacturing cast steel to a paragraph copied from the 
works of M. Broling, a Swede, who wrote either at the end of the 
last or the beginning of the present century. Your correspondent, 
after having described the opportunities for observation which 
Broling possessed during his residence in this country, and in Shef- 
tield particularly, proceeds to contrast his history of the invention 
with that given by Le Play, who wrote many years later, and then 
ventures to assume, without any other authority, that the account 
which Le Play has given of Huntsman’s invention is unworthy of 
credit, being at variance with the account of the same invention 
given by the Swedish author so many years before. It is fortunate, 
both for the character and reputation of Benjamin Huntsman, that 
there are sufficient facts still in existence to enable me to give a con- 
tradiction to Broling’s curious story. Francis Huntsman, now in his 
Svth year, the grandson of the inventor of cast steel, is living at 
Loversall, near Doncaster, and many of the circumstances connected 
with the originality of the invention are familiar to him, as he re- 
ceived them from his father and from others who werealive during the 
lifetime of his grandfather. The present Mr. Huntsman must have 
been at least fifteen years old when Broling wrote, and if such a 
story had had currency at that time it is highly improbable that he 
would have remained in ignorance of it, but he has no recollection of 
ever having heard the name of Waller mentioned in connection with 
the discovery of cast steel. Your correspondent, quoting from 
Broling, says “ that Huntsman, perceiving the pecuniary value of the 
invention for edge tools, and possessing the requisite means, erected 
works, and began to melt on a large scale.” This is at variance 
with the truth, and if Broling had taken the slightest trouble in 
attempting to verify the story given to him, he would have discovered 
his mistake. Huntsman was not a rich manufacturer or possessed of 
riches, but a clockmaker living at Doncaster, whose attention had 
long been given to experiments on steel for the purpose of manufac- 
turing springs for his clocks of a superior quality, and further with a 
view to improve the construction of the pendulum. His grandson 
possesses a clock made by him with the pendulum of cast steel, and 
sveral others may still be found in the neighbourhood. In the year 
1742 he sold his small property in Doncaster, and resided at Hands- 
worth, afterwards at Attercliffe, near Sheffield ; at each of these places 
specinens of his early experiments, both in making crucibles and 
melting steel, have been at various times discovered. After he had 
perfected his invention on offer was made to him by others in Bir- 
mingham to enter into a partnership and to carry on a trade at that 
town. Huntsman went there, accompanied by his servant, Thomas 
Hloult, who was living in the present century, but when he found 
that it was to be one of the stipulations of the partnership that he 
should teach six other persons the secret of his art he indignantly 
refused the offer mace to him and returned home, and it is probable 
that it was shortly after this that his secret transpired in the manner 
told by Le Play, and alluded to by your correspondent. It is well 
known to all who are acquainted with the manufacture of cast steel 
that it is almost impossible for Wailer to have manufactured rollers 
fur rolling gold and silver lace, and that his name, as an inventor, 
should be forgotten in Sheffield. The difficulties to be overcome were 
too great to be concealed, for Huntsman not only manufactured his 
own crucibles out of a clay which he had taken great pains to dis- 
cover, but made his own coke for the fuel to melt his steel. Benja- 
min Huntsman’s eccentricity of character, joined to his Quaker 
principles, may offer some explanation why he never claimed any 
merit in his invention. He appears to have been content with his 
success. He made no effort to turn his discovery to any great private 
advantage, and when the Royal Society offered to make him one of 
their members he declined the honour. All this, added to his great 
benevolence to the poor in affording them gratuitously his widely- 
known medical skill, is inconsistent with the character drawn of him 
by *Y,” as the pirate of another man’s invention.—I have the honour 
to remain, sir, your obedient servant, Bexjamin Huntsman, West 
Ret‘ord Hall, Dec. 30, 1864, 
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PICKING’S IMPROVEMENTS IN REFRIGERATORS. 
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Tue novel features of this invention, patented by M. J. Picking, 
coppersmith, are combining together a series of concentric rings 
upon a bottom common to the whole, and by prefereuce coned 
upwards, the concentric rings or divisions of thin metal being each 
of the same depth, and in the case of having a coned bottom they 
would be coned to the centre so that the smalle-t circular space 
forming the inlet or wort way, up which the hot wort or other fluid 
is caused to pass, being highest, the next riug or circular division 
forming an annular space within which the cold liquor or water 
employed for cooling is received, and passed up, and around, and 
made to circulate; this division in turn is surrounded by a still 
larger ring or circular division forming au annular space through 
which the wort from the central wort way or inlet is caused to flow, 
being passed down from the top by means of a tube or shoot from 
the top of the first to the bottom of the third division formed by the 
second annular space last described. In like manner the top of the 
tirst anvular space, up which the cold liquor rises, is at its top con- 
nected by a pipe or shoot with the bottom of the third annular space 
surrounding the wort contained in the second annular space. In 
this way any number of annular spaces may be formed, the cooling 
water or liquor being caused to circulate in the one while in the 
next adjoining annular space the hot wort or other liquid to be 
cooled is contained and is made to circulate, the wort going in one 
direction and the liquor or cooling water going in the opposite 
direction. For the convenience of working and cleansing the wort 
spaces, and also for the purpose of drawing off the contents of each 
annular space, and for regulating or controlling the action of the 
apparatus, it is preferred to connect the supply pipe not only with 
the central space (through which the wort is admitted) but also each 
of the spaces by means of junction pipes having a tap to each, or 
inetead thereof a simple draw-off cock may be inserted in the bottom 
of each space, and be worked or opened separately. For the purpose 
of regulating in a similar manner the admission and discharge of 
the cooling liquor from the annular spaces devoted thereto, the supply 
pipe may be similarly connected to the bottom of each annular 
space. By forming a radial shoot or passage or channel from the 
central (and highest) point of delivery of the hot wort, and by 
making lateral openings in such shoot or delivery channel leading 
into the respective annular spaces devoted to the wort or liquid to 
be treated, and by the introduction or employment of stop pieces 
sliding or otherwise fitted at the head of the channel, and at each 
lateral opening in the shoot, the action of the apparatus may be 
modified, and the direction of the flow of the hot wort be changed 
at pleasure, and the apparatus be wholly or in part put out of use. 

Fig. 1, of the accompanying engraving, is a vertical section, and 
Fig. 2 a sectional plan of one arrangement of a refrigerator con- 
structed according to this invention, and adapted tor use in 
breweries for cooling or refrigerating wort, the wort spaces or 
“ ways” are marked W, and the liquor spaces or “* ways” marked L ; 
the wort is charged into the central wori space W, and ascending 
this it overflows by means of shoots A, from the one wort space or 
“way” to the other until it is discharged into the receiver or 
“safe” R, the cooling liquor circulates around the series of liquor 
passages or “ ways” passing from one to the other by means ot the 
shoots B; P, Q, is the system of pipes and cocks for regulating the 
admission and discharge of the cooling liquor and wort, 8 1s the 
radial shoot, passage, or channel from the central and highest point 
of delivery of the hot wort, and terminating at the last wort “way” 
or space; or that of the greatest diameter in the apparatus; this 
radial shoot or passage is provided on each side thereof with a series 
of openings O, O, fitted with sliding or other valves to stop pieces 
for each of the wort spaces or “* ways’’ so as to allow of only some 
of the series of wort spaces or “ ways” being charged, and of 
modifying or altering the action of the apparatus. 

Fig. 3 is a vertical section, and Fig. 4 a sectional plan of an 
arrange. ent of refrigerating apparatus, in which the special feature 
is, that the currents of cooling liquor and wort circulate in contrary 
directions, as indicated by the arrows ; the wort spaces or ** ways ” in 
this, as in the apparatus illustrated by Figs. 1 and 2, are marked W, 
and the liquor spaces or “ ways” are marked L ; the wort enters the 
central wort “way” through the pipe a, and rising to the top 
thereof it flows through the shoot A, across the surrounding liquor 
* way,” and descends through the vert cal shout, tube, or pipe c, and 
is discharged therefrom at tue opening at fvot thereot into the 
second wort “ way " from the centre of the apparatus, up and around 
which it circulates, and is conducted from tience to the third wort 
“way” in the manner just described, aud so on, until the wort 
“ way” furthest removed from the centre of the apparatus is reached, 
and trom whence the wort is discharged into the receiver or ‘*safe.” 
A vertical radial division plate or diaphragm of the height of the 
«pparatus extends acioss one-half of the diameter thereot from the 
first or central wort space or “ way ” to the last external liquor space 
or “ way,” and thus divides the series of annular wort and liquor 
“ways” into two parts; this radial diaphragm or division plate 
being introduced so as to regulate and direct the circulating currents 
of wort and liquor so as to obtain the most rapid and useful 
refrigerative or cooling effect from the liquor employed and circu- 
lated through the apparatus, the passages for the transmission of 
the wort and cooling liquor being arranged, as shown in Figs, 3 
and 4 close to the diaphragm, and arranged alternately on each side 
thereof, thus the cold liquor entering the exterior liquor space or 
“way” L, passes through the vertical passage way or lateral 
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opening channel, or sheet space D, formed in and extending the top 
to bottom of the surrounding wort ‘‘ way” into the next liquor 
‘‘way,” up and around which it circulates as indicated by the 
arrows, and so on until the liquor “ way” nearest the centre of the 
apparatus is reached; P, Q, is the system of pipes and cocks as in 
Figs. 1 and 2 for regu!ating the admission and discharge of the wort 
and cooling liquor. 

Fig. 5 isa detached view, being asection taken on the line a,b, Figs. 3 
and 4, and which is addec for the purpose of showing more clearly 
a portion of the length of the vertical passage way or lateral opening 
or sheet space D, previously referred to, and which is bridged or 
arched over at the tup so as to preveut the overflow laterally of the 
liquor into the wort “way,” through which the circulating con- 
nection is made. 

Instead of formiug the liquor spaces or ‘‘ ways” in the refrigerators 
open at the top, as in Figs. 1, 2, 3, and 4, they may be closed as 
shown in the detached view, Fig. 6, and the liquor may be forced 
therothrough under pressure, and be caused to circulate from one 
liquor space or “ way ” to the other by means of the connection E, 
suitable provisions being made in such arrasgement to allow of 
access being had to the interior of the liquor ‘‘ ways ” for the purpose 
of cleansing them. 








Rartway MANAGEMENT AND GOVERNMENT ConTROL.—We understand 
that the appointment of a select committee of the House of Commons 
will be moved for immediately after the assembling of Parliament, 
for the purpose of inquiring into the whole question of railway ma~ 
nagement, and for considering whether any and what stepsare neces- 
sary with a view t» their being made more conducive to the interests 
of the public. The motion will, we are informed, receive the support 
of Lord Stanley, Mr. Horsman, and Mr. Roebuck; and it is further 
stated that the proposal will not be opposed by her Majesty’s 
Government. 


Tre Drainace or Winpsor Castie.—Some extensive drainage 
improvements are now being carried out in connection with the 
Castle. Within the last month or twoa new sewer for the reception 
aud carrying away of the Palace sewage has been projected and is 
now in the course of completion. This new brick sewer is a work 
of some magnitude, extending as it does from a point close to the 
gates at the north end of the Long Walk and stretching away 
across the Home Park in a south-easterly direction, between Frog- 
more-house and the Castle, towards the south bank of the Thames, 
into which river tie sewage of the Castle, it is said, will flow. A 
large quantity of bricks has been used by the contractors, and the 
works are being carried out rapidly during the absence of her 
Majesty at Osborne. Much has been done during the reign of her 
Majesty within the precincts of the Castle to perfect the drainage, 
and there now exists a system of daily flushing with a strong force 
of water, which. more thau anything‘else, musi always tend towards 
the prevention of the epidemics created by a bad or careless system 
of drainage. 


Sream Fire Exaines —Some careful experiments recently made 
with a light steam fire engine supplied by Messrs. Merry weather 
and Sons to the Alton Volunteer Fire Brigade, to ascertain the 
indicated horse-power, have given the following results :—This 
steam fire engine, complete on its wheels and carriage, with firemen’s 
seats, hose-bux, coal bunkers, water tank, &c., weighs 25 cwt. ; 
the diameter of the steam cylinder is 6}in., and that of the pump 
43iu., the stroke of both steam and water pistons being 18in. 
Working at 120 strokes per minute, the pressure in the air vessel 
was 140 Ib. per square inch, so giving out in actual useful work in 
pumping rather more than 27-horse power, In the steam cylinder 
there was a pressure of 90 lb, with a back pressure of from 6 lb. 
to 6 lb. per square inch ; thus, the area of steam piston 83:18 
X 36Vit. speed of piston X 90 lb, + 33,000 — 32} indicated horse- 
power exerted, or 13 horse-power for each cwt. of the machine, 
due allowance being made for the method of calculation ; this is con 
sidered to be good work, especially for an engine of the lightest class. 

Uses or Petro.eum.—Hitherto this mineral oil has been exclu- 
sively spoken of as an illuminating substance, and as such it has at 
least as many adversaries as it has friends. But it possesses also 
other qualities, the value of which is less open to dispute. It may 
become one of the most important auxiliaries in the art of dyeing, 
in which it is calculated to produce quite a revolution, it having 
just been discovered that it contains the principles of aniline, the 
well-known vegetable base derived from indigo, and which is now 
so commonly used for producing splendid rose-coloured stuffs. 
Aniline has hitherto been obtained by treating indigo with a con- 
centrated solution of potash, whereby a brownish oily substance is 
formed, which, by distillation, yields pure aniline, a clear, colourless 
liquid, having the smell of wine, but a corrosive and poisouous taste. 
The salts of aniline are also colourless, but rapidly assume a mellow 
rose colour on exposure to the air. White wood dipped into a 
solution of a salt of aniline takes a deep yellow colour. Hydro- 
chloric acid turns these salts green, blue, or black, according 
to the concentrated state of the solutions, For the present, experi- 


ments are still in progress for extracting aniline from petroleum at 
a cheap cost, and there is every reason to suppose that these efforts 
will be crowned with success. 
be extracted from petroleum. 


Certain odoriferous ethers may also 
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NISBET’S IMPROVEMENTS 1N GETTING OR CUTTING MINERALS. 
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Tuts invention, patented by Mr. John Nisbet, engineer, Coat- 
bridge, Lanark, has for its object the getting or cutting of minerals by 
more automatic and efficient means than have been used heretofore. 

Fig. 1 is a p’an, and Fig. 2 is a side elevation of the apparatus. 

In the modification of apparatus represented, a small rectangular 
framing or carriage 1 is furnished with axles 2, 3, and with wheels 
4, 5, 6 7, to run on rails 8, 9, which are to be laid down along and 
in front of the face 10 of the mineral to be operated upon. Near the 
front of the carriage 1 there is fixed upon it a cylinder 11, with its 
piston and rod 12, to be worked by compressed air or other suitable 
motive fluid, and arranged to turn a crank shaft 13 mounted in 
bearings near the back end of the carriage 1. This crank shaft 13 
has fixed cn it a fly-wheel 14, and is provided with an eccentric 15 
for working the cylinder valves, just as in an ordinary steam engine. 
The shaft 13 is formed with a second crank 16, disposed at right 
angles to the crank acted on by the cylinder, and to this second 
crank 16 there is jointed a counecting rod 17, 18, 19, having its 
outer end connected by an universal joint to an arm 20 on a short 
vertical rocking or picking shaft 21, carried in bearings in massive 
brackets 22, 23, formed upon the front end of the carriage 1. The 
rocking shaft 21 has fixed on it a socket 24, to receive a pick 25, or 
other suitable tool for cutting into the mineral ; and the rotation of 
the crank shaft 13 causes the pick to reciprocate angularly (ina 
horizontal plane in the present example), and in so doing it strikes 
and cuts into the face of the mineral, The pick 25 is represented as 
in its outermost position, while the cylinder piston is at about half- 
stroke moving inwards; and the pick moves inwards partly while 
the piston is completing its stroke inwards, and partly while the 
piston is moving outwards again. The pick encountering and 
cutting into the mineral at the latter part only of its stroke, that 
action has the important advantage due to the pistons then moving 
through the middle and more effective part of its stroke, and the 
blow or cut is thus rendered as effective as possible at the moment 
of impact, being also further intensified by the momentum of the 
revolving fly-wheel 14. In making a horizontal cut by this 
invention, a series of comparatively shallow cuts are first formed to 
produce a shallow groove along the face of the mineral, and to 
effect this automatically the carriage 1 is moving gradually along 
by suitable feed-motion-gearing acting on its wheels, and actuated 
by the revolving shaft 13. When the shallow groove is formed of 
the length that may be desired, the carriage 1 is returned to the 
starting point, and the details are adjusted so as to make the pick 
enter more deeply into the mineral. The picking operation is then 
repeated along the groove, thereby deepening it; after which the 
carriage is again returned, and the details adjusted to cut more 
deeply, and so on, until the full depth required is attained. 

Various contrivances may be used for adjusting the depth of cut. 
Thus the connecting rod which actuates the picking shaft 21, may 
be made as shown, in two pieces 17, 19, united by an intermediate 
right and left-hand screw coupling piece 18, by turning which its 
length can be altered; or the bearings of the picking shaft 20 might 
be made adjustable on the carriage 1, so that the position of that 
shaft might be altered. The axle 3, of the hind wheels 6, 7, is made 
adjustable by weans of screws 26, tapped into the axle boxes which 
are formed in the framing, and by these means the back end of the 
carriage can be raised or lowered a little when it is wished to make 
the cut at a slightly lower or higher level. The automatic move- 
ment of the carriage along the face is effected by means of one of 
the hind wheels 7, which is formed with teeth gearing into rack 
teeth formed on the rail 9. The wheel 7 is formed with an outer 
ring or worm wheel teeth, and is actuated by a worm 27 on a 
shaft 28, having its front end supported in a swivelling bearing 29, 
while its back end is supported in a bracket 30, mounted on the 
axle 3. The shaft 28 is fitted with a star wheel 31, which is actuated 
by a wiper 32 on the crank shaft 13; but the star wheel can be put 
out of gear when necessary by means of a lever 33, and rod 34; and 
the worm shaft 28 can be worked by a handle 35; or, in order to 
back the machine quickly, the handle 35 may be shipped upon the 
spindle of a spur wheel 36, in gear with a pinion on the worm 
shaft 28. These feed-motion details may obviously be modified in 
various ways, and more than one wheel may be acted upon thereby, 
if found desirable. 

The arrangements described relate to the forming of a horizontal 
groove into the bottom of the mineral face, in order that the blocks 
thus under cut may be broken down by the superincumbent weight, 
or by wedging, as i3 well understood. 








CHILDREN AT WORK JN BIRMINGHAM AND 
STAFFORDSHIRE. 

Tue second and third reports of the Children’s Employment 
Comission have just been issued. The volumes contain reports by 
the assistant-commissioners on the metal manufactures—Mr. Longe 
taking the trades of South Staffordshire, and Mr. White the trades 
of Birmingham and the immediate neighbourhood. The statements 
of these gentlemen, and the minutes of evidence taken by them, are 
preceded by a report addressed to her Majesty by the commissioners 
themselves—Mr. H. Seymour Tremenbeere, Mr. R. D. Grainger, and 
Mr. E. Carleton Tufnell. In Birmingham it is estimated, from the 
census returns, that there ave 13,000 males and 6,500 females, under 
twenty years of age, employed in the staple manufactures and 

















occupations of the place, and it is estimated that in the district 
(excluding the whole of South Staffordshire) there are 10,000 others, 
making a total of nearly 30,000. In addition to these are probably 
10,000 women above twenty years of age—making in this district 
a general total of 40,000 persons who would come within the prin- 
ciples of the Factory Act, should it be found expedient and possible 
to apply them to Birmingham and the surrounding district. The 
hours of work in Birmingham are nominally short—from eight a.m. 
to seven p.m.; but the actual hours worked during the week 
vary considerably from the acknowledged standard, Cases are 
mentioned—not isolated or accidental, but systematic and long 
continued—amounting, in an extreme instance, to work by two boys 
regularly for six days and three nights weekly for six months, with 
no stoppages for sleep, except what could be got at meal times. 
Some of the instances of longest night work for boys or girls were 
foundin gun and sword making, metal rolling, edge-tool making, 
ironworks, tiu-plate working, brassfounding, painting, and screw 
making. The facts mentioned by Mr. White, in the commissioners’ 
opiniun, show that in regard to meal time «nd holidays, legislative 
regulation is requisite if the proper hours and times are, in all cases, 
to be secured to the young in this district. Long hours increase the 
liability of accidents by machinery ; and on this head the commis- 
sioners remark that protection is greatly needed by the fencing 
of shafts and handles used in turning machinery, especially in 
screw factories, where women are largely employed. The same 
sources of danger exist in button and other manufactories, and, to a 
great extent also, from stamps and presses. The sanitary condition 
of the places of work is such as to demand serious attention, inas- 
much as in the trades of other districts single causes of long disease 
have been found, the trades of Birmingham combine all the causes 
which have been found elsewhere, The trades specially pointed 
by Dr. Greenhow are steel pens, papier maché, edge tools, lamps, 
glass, japanned ware, electro, metal bedsteads, screws, buttons, 
guns, pins, steel toys, jewellery, and brass work. Thera are 190 
blast furnaces in the Staffordshire and Worcestershire district, of 
which 110 were in operation in September, 1863, the date of Mr. 
Longe’s inquiry. The furnaces are worked night and day, by two 
“sets” of twelve men each. The average number of persons—in 
some cases men, in others women and lads—employed during the 
day in preparing and carrying materials to each furnace, is estimated 
at from ten to twenty. In addition to these, lads from fifteen to 
twenty years of age, are employed at box filling by night as well as 
by day. The total approximate number of women, youths, and 
boys under thirteen, employed at the blast furnaces of this district 
is set down at 200 women, 400 youths from thirteen to eighteen 
years of age, and 200 boys under thirteen—making a total of 800. 
About seventy of the blast furnaces are worked on Sundays. The 
cost of stopping the Sunday work is estimated at about £50 
annually each furnace. The mills and forges numbered 100 at the 
first date of the inquiry. The youths employed were 2,000, and the 
boys under thirteen years of age numbered 1,000. These youths 
and boys work at night as wellas in the daytime. The miscel- 
laneous metal trades of the Wolverhampton district are mostly 
carried on by small masters, and very few of the tabular forms sent 
by Mr. Longe were returned filled up. The numbers are, therefore, 
only specified in a few instances, amounting in the whole to 3,000. 
As regards the rest of the trades in which the numbers cannot be 
specified, the commissioner confines himself to the general state- 
ment that the children and young persons employed are numerous. 
The night work, and the early age at which, generally, the 
children go to work, has a great effect upon their education. The 
evidence of Mr, Norris, the inspector of exbects, is cited to prove 
that, in Staffordshire children leave school far earlier than in the 
rest of England, and that they soon forget what they have learnt 
at school. Night work, over-time, aud the nature of their employ- 
ments, have also a serious effect on the health of the young. 
Evidence is given by the commissioners to show, from Dr. 
Greenhow’s report, that the workpeople of Wolverhampton and the 
neighbouring districts suffer from the nature of their employment. 
In regard to Willenhall, Bilston, Wednesbury, and neighbouring 
towns, there is a general similarity of character in this respect. The 
puddlers are said to be not unhealthy, but to become prematurely 
worn out by reason of hard work. The works, however, are sur- 
rounded by much dense, heavy smoke, which renders the air very 
impure. In casting shops, where many boys are employed, from 
eight years of age upwards, the workpeople are exposed to the 
danger of inhaling dust arising from the sand and powdered charcoal 
used in making moulds for casting. Iron casters break down 
rather early in life. The brass casters suffer much more generally. 
The state of the workroom is also such as to encourage disease Ly 
insufficieucy of cubic space, or methods of ventilation unsuitable to 
the requirements of the wcrkpeople. The commissioners propose to 
apply the Factory Act to every branch of the metal trades through- 
out the entire district, and also in the other metal districts in Wales 
and the North of England. If it should be thought desirable to 
employ the agency of local bodies for the control of the smaller 
workshops, the commissioners advise that, in regard to all places in 
which not more than an average number of twenty workpeople are 
employed, the administration of the Factory Acts shall be placed 
under the direction of the local governing body, and that the Act 
shall be administered by the inspectors of factories in regard to all 
places where the workpeople average more than twenty. The 
number of factories thus placed under the controlment of the Go- 





vernment inspectors would, as nearly as can be ascertained, amount 
to about 1,635, divided as follows :— 
Separate firms, owning blast furnaces .. .. «. ss os 
Ditto, iron forges and mills «6 .. «2 «see co. ee 80 
Miscellaneous factories, employing more than twenty persons 1,500 
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Total we «se oc oo of cf of co oo 1,685 
The employment of women incollieries is also glanced at in the 
report. Both in South Staffordshire and in South Wales young 
girls are employed on the pit banks and on the coke heaps, not only 
by day but also by night. This practice has been often noticed in 
reports pr ted to Parli t, as being attended with great and 
notorious evils. These females, employed with men, hardly dis- 
tinguishable from them in their dress, and begrimed with dirt and 
smoke, are exposed to the deterioration of character arising from 
the loss of self-respect, which can hardly fail to follow from their 
unfeminine occupation. It would only be a proper supplement to 
the measure which forbad the employment al somehes in mines, to 
forbid it also on the pit banks and the coke heaps. Their employ- 
ment, as at present existing, about the furnaces and mills would 
put a stop to by those places of work being subjected, as proposed, 
to the Factory Acts. 





States or Nortn America.—In the last financial year the 
Federals imported a hundred and twenty thousand tons of railway 
iron. 

Sovurnwark Raitway Brivas.—On Tuesday some experiments 
were made by the engineers and contractors now engaged in con- 
structing the railway bridge over the Thames for the extension to 
Cannon-street, with a view to test the strength and solidity of the 
land piers and abutments on the Surrey side. They were loaded 
with an extra weight of 1,500 tons without any appreciable sinkiug 
or subsidence, and ‘so far the results were considered very 
satisfactory. Out of the sixteen cylinders for the piers twelve have 
been sunk, and on Tuesday operations were commenced for sub- 
merging the remaining four. 

Orenine or A New Brivge over tae Serve.—Another great work 
has been accomplished in Paris— the bridge over the Seine at Bercy 
has been opened to the public. The new bridge replaces the 
temporary bridge constructed in 1835, when suspension bridges 
were so much in favour, but which have all disappeared except that 
called Constantine. Of all the bridges in Paris, seven only have 
not been rebuilt within a few years. The iron work of the bridge 
of Austerlitz, which was built so late as the year 1807, has been re- 
placed by stone. The bridge of the Tournelle, which was widened in 
the year 1851, has now been completely repaired. The Pont Marie, 
which was built in 1635, by an architect whose name it bears, was 
likewise repaired in 1851, and the ascent diminished. The Pont 
Louis Philippe, suspended like that at Bercy, was taken down and a 
stone bridge erected. The Pont Rouge, which was also a suspension 
bridge, was taken down and a stone bridge erected, as well as the 
Pontd’Arcole. The Pont Notre Dame, which was rebuilt in 16£9, 
in the reign of Louis XIV., and was again rebuilt in 1851, and 
made level with the adjacent streets. The Pont au Change, which 
was inconveniently steep, was rebuilt in 1859, on a level with the 
adjacent boulevards. A great improvement was made to the Pont 
Neuf in the years 1852 and 1853. The Petit Pont, which places 
the city in communication with the Rue St. Jacques, was taken 
down in 1853 and rebuilt with asingle arch. The Pont St. Michel, 
built in 1616, which had preserved the style of the 17th century, 
was likewise rebuilt lately; and the Pont des Invalides, another 
suspension bridge, was rebuilt in stone in 1854. The only bridge 
now existing in Paris unwortby of such a city is the bridge of 
Greuelle, and on that a toll is stilt payable. 

Traction Exoines 1n THe Dockyanp.—The large steam traction 
engine which has been sent into Chathum dockyard by Messrs. 
Aveling and Porter, of Rochester, for use at that establishment, re- 
cently underwent a variety of testsin the presence of Captain Stewart, 
C.B., the superintendent, and the other officials of the dockyard, in 
order to test its working capabilities when employed in the ordinary 
service of the yard. It was first put to remove one of the large 
6} tons Gin. armour plates preparing for encasing the sides of the 
frigate Bellerophon. The plate was picked up at the factory and 
transferred to the other end of the dockyard, where it was deposited 
near the spot where the plate was to be fixed, the whole occupying 
but a very few minutes, while uuder the ordinary arrangements 
the operation would have tasked the energies of a number of 
labourers, assisted by a team of horses, for some hours. The engine 
was next taken to the centre wharf and there lifted one of the 
disused screw propellers of the Cadmus, 21, 402-horse power, weig b- 
ing several tons. lt was rapidly moved to the place intended for it. In 
order to liftthe heavy weights required to be moved by the traction e1 - 
gine, acrane is attached to it, which by a simple arrangement can hoist 
weights up to six tons. The advantages resulting from this 
arrang t were ifest, the engine, among its other labours, 
being put to lift between two and three tons of old metal, which 
was eflected in a very few minutes. The metal, still attached to the 
crane, was removed to another portion of the yard. Altogether, tho 
results of the preliminary trials of the working of the engine were 
peerueet very satisfactory. The engine, it should be mentioned, 

ing required, among its other duties, to traverse the sides of the 
building slips amid highly combustible materials, is provided with 
a spark-arrester. 
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= As for the short rod, so for the oscillating cylinder: let T be the 
LETTERS TO THE EDITOR. centre of the trunnions ; draw T a to — ag A gee of yen 
We do lves responsib ‘or the opinions of our ton’s force, and produce it to 6. 4 is the leverage o 
, atti Set ” f aealletor; join also T a—C 6! is the leverage in this position. It 
will easily be seen how much greater is the leverage of the oscillator, 
and its force is direct between the centre of trurnion and crank pin. 
THE FRICTION OF MARINE ENGINES. The reason is that, while the position of the we ¢ A. cross- 
Sin,—There is nothing in “Ipso Facto’s” letter of last week | head of the short rod is ever ing in the plane of the piston’s 
calling for any remark from‘ ohana that by the time we have | force, and varies with the ponte the rod, the oscillating cylinder 
done with our subject he will be better able to say whether I deal | gives to the angle of the crank, and its piston’s force is always 
in facts or fiction, so we will at once proceed to business. } directed toa fixed point in its plane. The arrows show the direc- 
With a given force on the piston, what is the mechanical omy | tion of the motion of the crank pin. : oe 
given off on the crank pin by the three types of engines already | As we have done for the leverage, so we will find for the distribu- 
chosen, viz., the oscillator, the double trunk, and the single piston- | tion of the piston’s force between the crank and guide, and see how 
rod short connecting-rod engine ? | much each partakes of it, and we will illustrate it by the proportion 
As in reading, it is necessary to know and be guided by the _ which two sides of a rectangle bear to each other. 
twenty-six letters of the alphabet, and in calculation to understand Although cb represents the leverage of the short rod at 30 deg. of 
the four fundamental rules of arithmetic, so in mechanics to compre- _ the crank, it does not follow that it represents the side of a rectangle 
hend aright the energy of a mechanical force we must know three | which will give the ——— force on the guide. Neither is it 
things :—Ist, the magnitude of the force; 2nd, the direction of the | @ perpendicular let fall from the centre of the crank pin on the 
force; 3rd, the place of application of the force with respect to the | plane A B, because the law of the gravitation of matter, by her un- 
centre of motion ; and if we reason thus, I apprehend no difficulty | erring arbitrement, declares the plane of the piston’s force to be 
in arriving at a right conclusion of the relative merits of the three | changed at the centre of the crosshead, and to pass through tke 
classes of engines under consideration. centres of connection of the rod, and it is a perpendicular to the 
Let AB be the centre line of motion, and DE a line at right | plane of the rod raised from the centre of the crank pin, and inter- 
angles to A B, on C asacentre, with the length of the crank as radius, | secting the line ABinc. And this line is the measure of the force 
describe the circle A E F D, divide the semicircle into twelve equal | on the guide. Draw the line ¢ c! and c! a! to complete the rectangle, 
parts of 15 deg, each, beginning and ending at 7} deg. from the and the sides will represent, by their magnitude and direction, the 
centre line of motion AB. Set off also (for the purpose of illustra- solution of right-angled triangles—the force originally exerted on 
tion) the positions of the crank pin a a, equal to 30 deg. from A B | the piston. In the same manner complete the rectangle a? c!! cl! a? 
for the first and last half of the stroke of the short rod, set off also | for the long rod. 
similar position a? a’, for thelong connecting-rod. On aa as centres, | Extremes are useful for proof, and we will take a connecting rod 
with the length of short rod as radius, intersect the centre line of | equal to the chord of an arc of 90 deg., the crank being radius, and 
motion in the points a' a"; this will be the position of the centre of | it will be represented in the figure by the line F E, the crank being 
cross-head. Similarly with the length of the long connecting-rod | in the position E, at right angles to the line AB. By the same rule 
as radius and on the centres a? a3, intersect the centre line of motion | ag before, the side E A will represent the force on the guide, and it 
in the points a? a; this will be the position of the centre of pistonof | is equal in magnitude to the length of connecting rod FE. 
double trunk engines. Join a' a, and produce it tob; join also a" a | Complete the other two sides, AD, DF, of the ——— of 
on J, raise the line } C at right angles to a' b, C b will be the dis- | forces, and it will be an inscribed square to the circle formed by the 
tance at which the force of the short connecting-rod acts from the | path of the crank pin, and with a force of fifty tons on the piston 
centre C, from the point 4! in the line, a! a, raise the perpendicular | there will be twenty-five on the guide. Because F E is equal to the 
CC. C b' is the distance at which the connecting-rod acts from the | square root of the sum of the squares of F C, EC, and A E is equal 
centre C. | to the square root of the sum of the squares of AC, EC, which 
Similarly for the long rod draw a? a?, and produce it to 6. On 2? | shows that the force is equally divided. 
raise the perpendicular 6?C. The distance C 0? is the leverage of | Also the line A F is equal to the square root of the sum of the 
the long rod a? a?, Join also a* a’, and raise the perpendicular }*. | squares of Ff E, E A, therefore one-half of the entire piston’s force is 
C 6° is the leverage of a* a’. | borne on the guide which was to be and which is. 
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Table No. 1 shows the leverage of the long and short rod from the | nominal, and double-trunk, and disconnected from her propeller, was 
twelve positions of the crank already named, the crank being unity; run at 1,004ft. of piston per minute. 
and shows, by their mean leverage, to be in favour of the long rod. Would “ Ipso Facto " dare, with a single piston rod engine, and 
_ No, 2 is the measure of the force on the guide represented by the granting him twice the weight of material, if he likes, for strength 
sides of the parallelogram of forces, constructed also from the twelve | in his piston and appendages, to drive his engine at this speed ? 
positions of the crank, and shows a mean also in favour of the | If he did, he would soon find the mangled remains of himself and 
double trunk, the crank being again unity. his piston somewhere, but nowhere in the ship. The friction of 
No. 8 is No, 2 multiplied by the piston’s force and divided by the | the trunnions of the oscillator has been found by multiplying the 
length of the rod, the force of the rod being subtracted from the | space of vibration on the periphery of the trunnions by the pres- 
weight of the piston and appendages, when less than the weight; and | sure, and dividing by the path of the crank pin, and multiplying by 
when greater, the weight of piston and appendages is subtracted | the coefficient of friction. 
from the force of the rod (for the double trunk). The remainder, The friction on the piston rod gland is so small that I cannot put 
multiplied by the co-efficient of friction, gives the friction on the | an item for it, but I will illustrate it by two cases, one by practice, 
trunk glands, and is represented in the table in fractions of a ton. the other by analogy, and resolve it into a rule-of-three question 
_ Table No. 3 for the short rod is also No. 2 multiplied by 59, and | for “ Ipso Facto” to practise upon. 
divided by the length of the rod 3'5 times the crank, and multiplied Case in practice see last mie EnGIneer, column two, page 380. 
by the co-efficient of friction, plus the friction of the weight of piston | A large weighing bridge made at Manchester to weigh seventy tons 
and appendages ; at all times the ratio of friction being that the short | was found susceptible to a weight of four pounds. 
rod single piston rod engine has 6-486 times the friction of the double | Case of analogy: enter a grocer’s shop and ask for a pound of tea, 
trunk engine. And for the purpose of simplifying the question, | | and mark the shopman; he throws the tea into the scale hurriedly 
have omitted to take into consideration the friction of the conuecting | at first, but more geutly as he nears the required weight, until the 
rods at their joints. The proportion is —_ as the angles of the | scale stands in equilibrium; and now the shopman, ever anxious to 
rods, which is seven for the double trunk and twelve for the short | show his customer that Jhe gives good weight, throws in the last 
rod. wee leaf of tea, and the scale turns in favour of the purchaser. It was 
The top line in table No. 4 shows the proportion of the three | the last leaf which produced motion out of equilibrium, and the 
types of engines for giving off mechanical energy for the purpose | question stands thus: As the last feather which broke the camel’s 
of propelling a ship. _ The bottom line is the respective leverages at | back is to the last leaf of tea which produced motion out of equili- 
30 deg. of the crank in both halves of the stroke. The next evil | brium, so is the lateral friction on the gland of the oscillating 
of the short rod is that, with a given volume of steam admitted to cylinder to the power required to produce vibration. 
the cylinder, the same mean pressure cannot be had from it, owing | "I hope to hear from Pine Facto” again, Tomas ADAMS. 
to the inequalities in the periods of the distribution of the steam, ; London, December 19th, 1864 
for while, with the same lap, lead, and travel of valve, the period | 
of expansion is lessened, the periods of exhaust and compression 
are increased, the cause being the greater obliquity of the short rod, 
amounting, at least, to a loss of 3 per cent. of the power of the | Sim,—It is better that I should engage in no discussion with any 
engine. The evils of the short rod are innumerable; and I can | one in your columns in his character as a patentee. The question 
assure “Ipso Facto” that the further he goes into it the more it | of the merits of the high and low pressure or compound engine, and 
would savour of things unpleasant. of its applicability to farm purposes, is still open, however, and as 
“Ipso Facto” has mentioned high velocity and light weight in | long as it is so, it will be an interesting one to engineers. The com- 
favour of the short rod. To me it does not possess any elements | pound engine was invented by Hornblower in 1776, published in 
over the long rod to recommend it for high velocity; but it does | 1781, improved upon by Woolf in 1806, and since employed to a 
require a high velocity to prevent the observer from noticing it | considerable extent by makers both of land and marine engines. 
working by fits and starts; and if its advocates spoke the truth | In respect of the theoretical advantage derivable from expansion, it 
they would say that this was the reason why they asked for high | possesses no superiority over the single cylinder. But the com- 
velocity. F ’ pound engine exerts its power with greater uniformity throughout 
With respect to weight of material I will supply “‘Ipso Facto” | each stroke of the pistons, and it has been preferred, for this reason, 
with @ case in practice. The Black Prince, 1,250-horse power | for certain rotative pumping engines, wherein, inasmuch as the 
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resistance is constant, the irregularity of the driving force, by ex- 

ion in a single cylinder, would otherwise involve the necessity 
‘or a very heavy fly-wheel to alternately store up and give out 
power during each half revolution. If, moreover, in the compound 
engine, steam be worked expansively to a certain extent in the 
small cylinder a further advantage will accrue, viz., the initial blow 
of the steam, on the larger piston, as compared with tho mean 
motive force exerted throughout the stroke, will be less than where 
the same total expansion is performed in a single cylinder. Thus 
something ne be saved in the strength of the piston, piston rod, 
connecting rod, and crank sbaft, as well as in the weight of the fly- 
wheel. This advantage results only, however, where the steam is 
cut off from the small piston before the end of its stroke, and is not 
to be had where the steam is worked in the manner shown in the 
diagrams on page 401 of your last number. It is common to hear it 
said of compound engines that they work the steam “twice over,” 
and hence an advantage is inferred, as if the same economy could 
not be effected in ordinary engines. The mere fact of working the 
steam “twice over” in itself constitutes no reason whatever for 
economy, as will be seen by supposing the steam worked “ twice 
over,” or successively upon two pistons of equal area. It is simply 
because the piston upon which the steam acts for the second 
time is larger than the other, and that the steam is thus 
enabled to give out power by its own expansion, that any 
gain results. This, as already said, can be had equally 
with the single cylinder. Indeed, in the diagram No. 1, 
upon page 40) of last week’s Enorneer, purporting to be a 
copy of one taken from a compound engine, a considerable loss of 
effect is shown, and which should not have occurred in a single 
cylinder worked expansively. The steam reaches the large piston, 
at the beginning of its stroke, with less than two-thirds the pres- 
sure at which it is exhausted from the smaller cylinder. What 
becomes of the difference of pressure ? It appears to be lost in 
internal condensation in the larger cylinder, for the largest probable 
content of the communicating passage could never account for it. 
Some of this steam is re-evaporated, no doubt, as the pressure 
falls. If, indeed, there were no leakage around the trunk, it could 
be only by evaporation within the cylinder that steam of 50 lb. 
could be expanded five-fold or more, as your correspondent alleges, 
without falling below the atmosphere. The great fall of pressure, 
shown by the diagrams to take place, as the steam leaves the 
smaller for the larger cylinder, is a good proof that the evapora- 
tion within the latter is not alone that of “water mechanically 
mixed with the steam,” as observed, but also of water into which 
good dry steam had already condensed. The fact of this waste 
being proved, it is demonstrable also that a great loss must attend 
the excessive priming by which, alone, the terminal pressure of 
50 Ib. steam, expanded five-fold or more, can exceed that of the 
atmosphere. In this case 1 am supposing no leakage around the 
trunk, for it is this, I apprehend, which really gives a working 
pressure, on the large piston, up to the very end of its 
stroke. Any “generation of steam within the cylinder” must, 
of necessity, involve a loss; and I need not, probably, offer any 
arguments to your readers in support of a truth for which the 
reason is so apparent. But if steam of 50 1b, is to contain so much 
water in suspension that it can be expanded five-fold and still 
exceed the pressure of the atmosphere, then can such steam be 
expanded with equal effect in a single cylinder. The curve with 
which “ Boyle’s curve” is compared, is, to adapt the language of 
the comparison, *‘ a much /ess satisfactory sort of thing,” if, where 
50 lb. steam, expanded five-fold, should give a terminal pressure 
nearly 2 lb. below the atmosphere, the actual terminal pres- 
sure is 51b. to 7 lb. above it. More than this; proving that the 
cylinder contains a one-half greater weight of steam than was ever 
admitted tu it as steam—then we have the means of checking the 
exact loss which attends the priming, by which alone this excess of 
steam could have been supplied. 1f the terminal pressure be 5 |b., 
then this excess of steam has been supplied from a quantity of water 
in cooling from 298 deg. to 228 deg., these temperatures correspond- 
ing respectively to pressures of 50 tb. and 5lb. Whatever the 
weight of steam thus produced, it would require about seventeen 
times its own weight of water to produce it. I cannot imagine that 
any portable engines now running make way with water to the 
extent thus indicated. But the real excess above the theoretical 
terminal pressure is undoubtedly due to leakage around the truak, 
and the expausive effect is less as the leakage is greater. 

The diagrams on page 401 of your last number are accompanied 
by no scale wherewith to measure them. They were taken, too, at 
a speed of piston not exceeding 250ft. per minute. In my own prac- 
tice I have had to do with traction engines making 240 revolutions 
per minute, the stroke being l4in., giving 560ft. of pistun per minute. 
This speed is certainly higb, but 350ft. to 400ft. could hardly be 
called so, and at even 350ft. the diagrams in question would show a 
greater back pressure, and would piece less closely than they do. 

On the question of cost, there would be a less number of parts 
required to effect the same expansion, in asingle cylinder, than in the 
compound engines at Islington. Nor would any of the parts with 
a single cylinder require to be larger or heavier than those of the 
compound engine in question. The latter may burn less fuel than 
ordinary portable engines, but single cylinder portable engines can 
be made at a less first cost to burn as little fuel. The balance valve 
forms no necessary part of the high and low pressure system under 
discussion. It has been often tried, but has gained no permanent 
footing in locomotive or portable engine practice. If it should now 
be found to answer, it can be applied to all engines. 1 cannot agree 
with your correspondent that the system of expansion which he has 
adopted (for it is by no means Ais) is better than that in a single 
cylinder. Certainly, no conclusive facts have yet been brought 
forward to prove such a proposition. 

7, Gloucester-road, Regeut’s Park, 

January 2nd, 1865. 


Zeran CoLBurn, 





THE BESSEMER PROCESS. 


Sim,—Mr. Zerah Colburn has placed me under deep obligation to 
him for the clear and unmistakable manner in which he has done 
justice to my claims as the individual whose invention alone 
stamped a commercial value upon the Bessemer process. 1 feel 
most grateful to Mr. Colburn, and his kind act shall not be forgotten 
should I hereafter write a history of the Bessemer and Mushet pro- 
cesses, which jointly constitute the greatest and most important 
metallurgical improvement the world has ever seen, and which is 
destined to produce a revolution in commerce and the arts such as 
uo one yet has ever dreamed of. Mr. Colburn’s paper is most 
interesting, and gives the best view of the subject I have yet seen. 

I differ from him in opinion on some few points, and he is in error 
as to the non-adoption of my late father’s puddling patent by the iron 
trade. He lived to see it extensively pirated, and since his death it 
has been adopted, and universaliy employed, under a new title, and 
in a modified manner. I have been informed by Mr. Joseph, the 
manager of the Plymouth Ironworks, that the Messrs. Hill had 
made 600,000 tons of bars under this process, and the letters of Mr. 
Authony Hill in my possession show that he admitted that the pro- 
cess gave him an enhanced market price of lds. per ton upon the 
bar iron thus manufactured. , 

Mr. Colburn also is, 1 believe, in error as to the difficulty of man- 
facturing first-class steel by the Bessemer process, for I did that six 
years ago successfully, though my Bessemer furnace was only capa- 
ble of operating upon 600 1b. of melted pig iron, and I infer that 
what could be done on so small a scale, aud under its concomitant 
disadvantages, can be readily repeated on the larger scale, for weall 
know that, just as it is easier to smelt iron in a large than in a small 
blast furnace, so is it easier to operate with a large than with a small 
Bessemer converter. 

Rather more than two years ago tho Titanic Steel Company was 
formed, ostensibly for the purpose of carrying out my inventions in 
connection with the Bessemer process, and had the legitimate objects 
of this company been carried into effect the Bessemer process would 
ere now have been more generally understood and appreciated, but 
the narrow-minded and illiberal policy of the Titanic Company has 
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been a complete check to the rapid progress that would otherwise 
have been made. 

Up to the date of Mr. Colburn’s letter, it had been generally under- 
stood that the Bessemer process was, in itself, a complete and perfect 
process. The world can now learn from the columns of THE 
Enornzer that the Bessemer process was, without the aid of my in- 
vention, apne d unsuccessful, and simply a grand display of fire- 
works. t it not be supposed that I wish to deny to Mr. Bessemer 
the great merit which his ingenuity and perseverance so well de- 
serve; but I wish he had himself taken the manly and honourable 
course which Mr. Colburn has adopted, and given me the just meed 
of praise for having made a perfect success of his invention, which 
neither his own ability, nor the united talents of all practical and 
scientific men could make anything out of except “ burnt iron.” 

Cheltenham, January 2nd, 1865. Rost. Musuet. 





THE INVENTOR OF THE BLOCK MACHINERY AT PORTS- 
MOUTH. 


Sir,—In the Times of Wednesday, the 21st ult., the correspon 
dent who signs himself “ J. B.” (Temple), states “ that Marc Isam 
bard Brunel did not invent, nor did he ever claim to have invented, 
the block machinery which he had a share in setting up at Ports- 
mouth.” The fact is, that not only did Brunel claim as his invention 
the block machinery he erected at Portsmouth, but he obtained a 
patent for it on the 10th of February, 1801, prior to which he had 
to swear an affidavit before a Master in Chancery that he had 
invented “a new and useful machine for cutting one or more 
mortices forming the sides of, and cutting the pin-hole of, the shells 
of blocks, and for turning and boring the shivers, and fitting and 
fixing the coak therein,” that he was “the first inventor thereof, and 
that the same were entirely new and had not been practised or used 
by any other person-or persons to the best of his knowledge and 
belief.” 

And at the Patent Office Museum in South Kensington there is 
an autograph letter of M. I. Brunel’s to Brigadier-General Ben- 
tham, dated the 19th April, 1802, in which the following sentence 
occurs :—“‘ I feel particularly grateful for the favourable manner in 
which you express yourself respecting my block machines.” 

However ingenious the machinery of the Taylors may have 
been, the improvements made by Brunel in block-making machines 
warranted both himself and the public in calling his invention 
Brunel's block machinery, in the same manner that Watt's improve- 
ments in the steam engine obtained for it the appelation of Waitt’s 
steam engine. ‘The mechanical public has, from the period of 
Brunel’s invention, ascribed them justly to him, as may be found in 
the “ Edinburgh Encyclopedia” of 1830, “Encyclopadia Britan- 
nica,” 8th edition, “ Ure’s Dictionary of Arts, Manufactures, and 
Mines,” “ Tomlinson’s Encyclopedia of Useful Arts and Manufac- 
tures,” and many other scientific works. 

“J. B.” further states that we owe to the Taylors “friction 
wheels and circular saws,” but he is silent as to the source from 
which he derives this information. 

The Taylors obtained, in all, seven patents; one was for improved 
carriage wheels, three were for improved block-making machinery, 
another for grinding grain, &c., the remaining two for apparatus for 
raising water, &c. 

The Taylors did not enrol a drawing with any of their seven 
specifications. It is natural to suppose, if they had invented friction 
wheels, and circular saws, or if they had been the first to introduce 
them for the purposes to which they are now applied, they would 
have made some claim to their invention or use, but no such instru- 
ment as a circular saw is once mentioned in any of the specifications. 
And as to friction wheels, they are only once mentioned in relation 
to mills for grinding in the following vague manner :—“ Instead of 
the usual way of making use of cogs or teeth in millwork fricktion 
wheels are much better.” The Taylors knew better than to claim 
either the invention or the adoption, for the first time, of either 
friction wheels or circular saws, both being very old, and instru- 
ments in general use long before their day. Friction wheels for driving 
machinery are drawn and described in “ Novo Teatro di Machine et 
Edificii, a.p. 1656, Plate, page 74; also in the specification of 
Lewis Paul, a.p. 1758 (No. 724), see in particular, page 11, lines 
20 to 23. And the drawing and description of a circular saw may be 
found in “ Leupold’s Theatrom Machinarum, printed at Leipzig, 
1724, which contains an account of a wheel-cutting engine, in which 
a small circular saw is used for cutting the teeth of the wheel: vol. 1, 
page 43, plate 15.” B. Woopcrort. 

MEASURING THE INDUCTIVE CAPACITY OF INSULATED 

CONDUCTORS, 

Sir,—Will you kindly grant me space in your columns to cali the 
attention of your telegrapbic and electrical readers to a novel and 
useful application of * Wheatstone’s bridge,” by which the induc- 
tive capacity of insulated wire or submarine cables may be readily 
determined by a single simple operation, and also by which the exact 
point at which the conducting wire is broken can be as simply ascer- 
tained when what is technically known as “want of continuity” 
occurs without loss of insulation. . 

In order to occupy as little of —_ space as possible I will limit 
myself to describing the means by which the latter object can be 
obtained only, and it will be easily understood by your readers how 
the former operation can be carried out. 

The only instruments necessary are—a battery, a contact key, 
sets of resistance coils (or ‘“‘ Wheatstone’s bridge” arrangement), a 
condenser, and a galvanometer, and they are joined up or arranged 


thus :— 
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Where B is the battery; K, the contact key ; R' and R?, resis- 
tance coils; G, the galvanometer ; C, the condenser; L, the line or 
cable ; and E and E! the earth plates. It is unimportant what 
particular unit of resistance is used in the coils, The galvancmeter 
should be very sensitive; I use Professor Thomson’s * mirror gal- 
vanometer ” in preference to all others for this purpose. The 
condenser may be either a short length of insulated wire, immersed 
in water, or one formed of tinfoil and any insulating material. If 
the latter, it is preferable to construct it so that it may equal in 
inductive capacity one knot of the cable under test. It 1s not, 
however, essential that it be so equal, as whatever its inductive 
capacity may be, the results can be easily reduced to equality. 

However, whether a coil of insulated wire or a condenser be 
used, they will generally be of small capacity compared with the 
cable under test ; and, to carry out the operation, the multiplying 
function of “ Wheatstone’s bridge” (introduced, I believe, by 
Messrs. Siemens) must be brought into play in precisely the same 
manner as when the resistance of a metallic circuit is determined, as 
is well known to telegraphers. 

In the crude sketch we will suppose the condenser C to equal one 
knot of the cable under test; and the cable L, of unknown length, 
with the distant end free or insulated at R'. We will suppose the 
resistance to be one unit. On depressing the key K, charging the 
line L and the condenser C, we shall get a deflection of the galvano- 
meter needle, great or small, according to the length of L. 
Resistance is therefore added at R? until, on depressing the 
key K, no deflection ensues. The amount of resistance at R? 
being read off, will represent the length of the cable L at once, 

I will now give the few examples of the first tests made to 
ascertain whether the arrangement would answer, and you will 
perceive that the results are pretty nearly correct. They are the 
tirst tests 1 made, so the little departure from exactness may be 


excused, and they were sufficiently near the truth to show me that I 
was on the right track. Succeeding tests have proved that the 
application is sound, and may be relied on. 

In the following examples my condenser equalled 1:3 of the 
average inductive capacity per knot of the cable. The resistances 
read off at R? must, therefore, be multiplied by that number to reduce 
to equality. 


No. of Experi- Length by Actual 


Resistance 2 

ment, at R. At R’. test. length. 
Ist ee 1 unit ee 163°07 & 1°3 = 211°99 212 
gnd pe ~ 1% XB = 288 .. 226 
oe ss «6S KB = WSY .. W4 

9639°5 Ms _— 

4th oe 126°65 126 Go X 13f= 98°94 .. 98°87 
9341°5 _ ° 

5th os _ 13 = 95°87 .. 968 

Hs 126-05 * ; 


To reduce the two last experiments, the resistance at R* had to be 
divided by that at R', to give the multiplying power of the bridge 
oe, the result being multiplied by the capacity of the con- 

mser, 

Had my condenser been equal to one knot of the cable, no calcu- 
lation would have been necessary ; but the amount of resistance at 
R? would have indicated at once the number of knotsat L. In a 
succeeding test I arranged a condenser equal to 2°122 knots of the 
cable, wita one unit resistance at R', and found the necessary 
resistance at 1 R? to be 100 units, By this means the length of L 
by test was 212-2 knois; the actual length, however, was 213 knots. 

The key K may be so arranged as to charge L and C, without 
affecting the galvanometer on the charge, but only on the discharge. 
I prefer the latter plan myself, as the discharge is unaffected by any 
slight loss of insulation in the cable or condenser. 

Inaccuracies in the adjustment of the resist coils will lead to 
error in the results; and perhaps some of the experiments given 
above would have come out more correct had I used better adjusted 
resistances. In practice I find that it is preferable to use a number 
of cells in the battery B, corresponding somewhat to the length of 
cable, the number most suitable being found alter a few experiments. 
A very sensitive galvanometer, with a greater number of cells, gives 
a very peculiar kick or throw of the needle; and the resistances at 

2? must be altered until the first throw in one direction and the 
second throw in the opposite direction are equal. 

The above description will, I think, be sufficiently explanatory to 
enable your readers interested in the matter to repeat and verify my 
experiments ; and I leave it in their hands, in confidence that they 
will find it practically useful and reliable, not only in the two cases 
_— mentioned, but in several other instances that will be obvious 
to them. 

Greenwich, 3rd January, 1865. 





C. V. ps Saury. 





ROAD LOCOMOTIVES. 


Siz,—Mr. Hodges, of Lambeth, I see, sends you a letter concern- 
ing his road locomotive which appears in Tue Enotneer of the 16th 
inst. As this letter reflects on what he is pleased to term the 
“ agricultural minds” of the “ men of Kent,” and contains, moreover, 
a few inaccuracies, | am induced to beg for a small space for this 
letter, the more particularly because the cause of foad locomotion by 
steam is not calculated to be at all advanced by the proceedings of 
such experimenters as Mr. Hodges. 

The engine he alludes to, and of which he is now possessor, was 
originally built some years since fora Mr. Salt, near Leeds, but 
being found by him totally unsuited to his purpose, and having ex- 
pended a great deal of money upon it, it passed into the hands of 
Mr. Hodges. I observe he states that the engine has travelled 
‘*over 800 miles!” but this is not correct, for 1 am informed by an 
excellent authority that it has not gone half the amount, and that 
the cost of working it, and the outlay upon it since it has been at 
Lambeth, have amounted to over £400 (one-third of the original 
cost, and being at an average of £1 per mile without including 
wages, coals, or incidental expenses), the enormous weight of the 
engine, six tons, causing it to meet with some disaster every time it 
goes out for a run, and an expenditure of some ten pounds each 
trip. 

Quoting from the report furnished by Mr. Becker in 1863, I 
notice that its average speed is stated to be twelve miles per hour; 
but this speed was very seldom attained by it, and I learn that it 
did reach a great speed, some twenty miles an hour, on the occasion 
for which he was summoned ; but then it ran away down a steep 
hill and was totally unmanageable, the reason being that one of the 
engines was disabled and the brake ineffectual, a very frequent 
occurrence with this engine. This huge and cumbersome engine, 
which runs on three wheels and is perfectly hideous to look at, goes 
along the roads creating a tremendous noise, accompanied by 
volumes of smoke and showers of sparks, in the midst of which 
one’s ears are split by the terrific noise of two huge railway engine 
whistles with which it is provided, occasioning great alarm and 
annoyance wherever it has travelled; and the justices of my county 
have well performed their duty in fining Mr. Hodges for creating a 
public nuisance, the convictions being obtained for greater speed 
through villages than that allowed by Act of Parliament, namely, 
five miles per hour, and also because the engine did not consume its 
own smoke. 

I also observe that Mr. Hodges states that his experiments are 
made with a view to converting this engine into a self-propelling 
steam fire-engine; this is also incorrect, and I should have thought 
that Mr. Hodges’ two years’ experience with this intractable engine 
would have satisfied him—as it has all his neighbours long since— 
that the machine is incapable of being made of any practical utility 
whatever. I am informed that the first self-propelling steam fire 
engine ever made in this country was made some years since, by 
a Mr. Roberts, of Poplar, which aiso failed, on account of its great 
weight, a;result which must inevitably attend the ideas of Mr. Hodges 
in this direction. . 

Mr. Hodges’ sneers, at what he’ is pleased to term the ‘‘ agricul- 
tural minds ” of the “ men of Kent,” might have been spared, for it 
can be seen that our minds, “agricultural” though they be, are 
capable of distinguishing between a benefit and a nuisance, by the 
encouragement and support our county affords to Messrs. Aveling 
and Porter, the well-known traction engine makers ; and in a high- 
class scientific journal like Tuz Enoiveer, Mr. Hodges would have 
done the world good service had he published some facts as to the 
results of the use of his road engine; and I hope the “future occa- 
sion” on which he purposes to give “further information ” about it, 
will contain some that are likely to be useful. 

I perfectly agree with him that “ practical experience, lightness, 
great motive power, and simplicity of steerage, are the particular 
requirements of passenger carriages on common roads,” and can 
assure him that he need not seek for a better exemplification of the 
converse than ip the carriage he alludes to. 

I trust that Mr. Hodges’ pleasure (?) trips at Margate and else- 
where have by this time enabled him to distinguish between creating 
a public nuisance and a public benefit. 

A “Man or Kent” wirn an “ Acricuttoran Minn.” 

Maidstone, Dec. 28rd, 1864. 








ENGINEERS IN INDIA. 


A RECENT impression of the Calcutta, Engineer's Journal contains 
an able article on the position and prospects of engineers in India, 
having especial reference to the new Government pension rules, 
From this article we extract the following passages, which will be 
read with interest by many of the younger members of our profes- 
sion who have turned their thoughts to the great peninsula as a 
on me the exercise of their abilities :— “2 

“It is not to be denied that a certain de of dissatisfaction 
and a feeling of having been unfairly dealt with, exists very gene- 
rally in the civil portion of the public works’ staff, a feeling which 
has found expression both in an official and non-official form, but 
which has scarcely met with that d of attention which we 
think it deserves. Whether well or ill founded, it is at all events of 








importance to the well-being of the service, that its causes be fully 
and frankly investigated, and that the statements put forward by 
those who act as spokesmen for the rest, however unauthorised, 
be met with fair consideration, and either disproved or, if 
well grounded, that the grievances complained of be removed 
with the least possible delay. It is not a reason for ignor- 
ing such representations as have been made, that the com- 
plainants have not always preferred their claims in the most judi- 
cious manner, or with such moderation of language, as wisdom and 
experience would dictate, nor that, together with claims which ma 
be, and we believe are well founded, there have been mixed up with 
others which manifestly proceed from individual misapprehension. 
It must be remembered that, however little it may be in the power 
of the complainants to enforce attention to their claims, it is not an 
advantage to any service to permit the existence of causes of dis- 
satisfaction which are in any degree legitimate, and which it is in 
the power of Government to remove. 

“ Not only does the actual work of the department suffer from 
such astate of things, but the dislike to Indian service, already 
sufficiently marked at home, is aggravated to such a degree, that, as 
is already the case in the educational department, qualified men are 
not found in sufficient numbers to supply the requirements of the 
service. 

“The newly issued rules for leave and pension appear to us to 
afford very just grounds of complaint to a large number in all 
branches of the uncovenanted service who were in the Government 
service previous to their promulgation; but chiefly to those who, © 
like the engineers, came out under conditions and stipulations 
explicitly laid before them by the Government as the terms of a 
covenant. It is perfectly true that certain advantageous provisions 
are made in the new rules, which do not occur in those founded on 
the despatch of 1855, viz., the grant of a furlough, and the restric- 
tions of the period of service for pension to fifteen, twenty, and 
twenty-five, instead of twenty, thirty, and thirty-five years; but the 
changes which operate to the detriment of uncovenanted officers, 
are such, that, in our opinion, and probably in that of the service 
generally, they either nullify or far outweigh these boons ; and we 
shall be much surprised if their effect be not to deter all but a very 
inferior class of men from entering the service of the Indian Govern- 
ment for the future. 

“The chief points in which the new rules compare unfavourably 
with those previously in force are— 

“That service for pension counts from the age of twenty-two 
years, instead of from sixteen, thus entailing a loss of service to 
many officers varying from one to six years, and which, with great 
disregard of justice, and, as we believe, of legality, is retrospective 
in application. 

“2nd. That service for pension must be continuous, any break by 


resignation involving the total loss of previous service. Formerly, 
an interval not exceeding one twelvemonth did not incur 
the loss of previous service. This proy owever, is not re- 
trospective. 


“3rd. That all leave, except privilege and preparatory leave, be 
deducted from the term of service for pension. Inasmuch as two 
years’ absence on sick leave, and from eighteen months to two 
years’ leave on private affairs, mizht count as service under the 
former rules, this alteration amounts to a possible deprivation of 
from three to four years’ service, or an equivalent extension of 
the minimum term of service qualifying for pension. This is re- 
trospective. 

“*4th.—The reduction of the half salary pension to a maximum 
of £500 per annum or to £400 in cases in which the salary shall not 
exceed 12,000 rupees per annum, ‘This is virtually a reduction of a 
nominal half salary to an actual one-third salary, and contrasts 
most unfavourably with the former rule, which fixed the maximum 
pension to all cases at £600 per annum. 

“In the same way the nomival one-third salary pension is re- 
stricted to £300 per annum in all cases, and to £200 when the salary 
does not exceed 12,000 rupees, thus being.a virtual one-sixth in a 
large number of cases, 

“5th.—The deprivation of' a° year’s leave on furlough without 
pay, to those who at any time may avail themselves of leave on 
private affairs. 

“6th.—The non-accumulation of privilege leave, previously per- 
mitted for three months. This is a most important change, and 
deprives many officers of one of the chief advantages of this leave. 
It is rare, indeed, that an officer can obtain his privilege leayo 
regularly at the expiration of eleven months, bit under the old rules 
this was at least compensated by the permissive accumulation of the 
leave. Practically this change amounts to a deprivation of half or 
more of the leave nominally allowed, and its restriction to such a 
period as to make it of little value in any case. 

“ There are some other points in which the new rules compare 
unfavourably with those of 1855, but into these we need 
not enter. We think that a consideration of the above will 
lead most persons to the conviction that the abbreviation of the 
periods of service qualifying for pension is, on the whole, nullified 
by the rule which makes such service date from the age of twenty- 
two, and by the excision of the periods passed on sick leave and 
leave on private affairs; while the grant of a furlough is, in reality, 
only an alternative for the leave on private affairs, with the differ- 
ence that, instead of half pay up to £600, a varying rate of from 
less than one-half to less than one-third is allowed, the maximum 
being £400. ‘lhe reduced rates of peusion, and the limitation of 
the privilege leave, are, therefore, so much sheer uncompensated 
loss to all officers of the uncovenanted service; while, for the 
future, any voluntary break of service will involve the irretrievable 
deprivation of all former service. 

“ We confess ourselves unable to surmise what useful end the 
home Government may have contemplated in framing these rules, 
Their result will undoubtedly be a certain pecuniary saving to 
Government, although perhaps not one which will make any 
remarkable difference in the annual budget; but this saving will be 
effected at the cost of wide-spread and well-grounded dissatisfaction 
throughout the service; a reduction of its advantages, such as to 
make Indian service a drug in the home market of ability, and 
worse than all, to attach to the Indian Government a character for 
deliberate repudiation of its engag ts. We say that such will 
be the inevitable result of these most ill-judged rules. And we put 
it to the consideration of our financiers whether the gain will at all 
compeusate for the loss. 

“If the view we have taken of their character be correct, the 
—— which these rules will do to the service will be a far more 
efiective lesson to the Home Government than any result which 
could follow on the verdict of a court of law. The Government 
of India enter the home market in competition with colonial 
Governments, and with the innumerable independent professions 
which, at the present day, offer greater pecuniary prizes than any 
that Government service has to bestow. It requires men of good 
education, ability, and character, and its chances of obtaining such 
men are precisely in proportion to the advantages it holds out. It 
will obtain but few of them unless it offers pecuniary rewards, such 
as will compensate for the drawback of living in an unhealthy, semi- 
civilised, and most expensive country’; and its chances will be at 
minimum if, in aggravation of low scales of remuneration and poor 
prospects, it sanctions the impression that it is capable, at any 
moment, of demanding of its servants a renunciation of a large 
part of even such advantages as were held out to them on their en- 
agement, 

“When the Government of India introduced new rules of furlough 
for its covenanted servants, it was made optivnal for those who had 
entered under other regulations to choose between the new and the 
old. The adoption of a similar course in the present case would at 
least relieve the Government of the grave consequences which must 
attach to an unanswered charge of breach of faith with its servants. 
The new rules will then stand on their own merits, and it will be 
seen whether salaries which ensure a livelihood, but do not admit 
of saving, and an eventual retiring pension of from £200 to £500, 
will attract men of that degree of education and standing which is 
so much required in India,” 
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BROWN’S MACHINERY FOR RAISING WEIGHTS. 





Tuts invention, patented by Mr. Andrew Betts Brown, has for 
its object improvements in machinery for raising weights. For 
this purpose a carriage is employed mounted on wheels so that it 
may be moved readily from place to place. On this carriage a 
steam boiler is fixed, together with a cylinder furnished with a 
piston anu a piston rod. At the outer end of the piston rod, and 
also at the end of the cyliuder opposite thereto, three or other con- 
venient number of pulleys or sheaves are carried. A rope or chain 
made fast at one end is passed over these two sets of pulleys to and 
fro from end to end of the cylinder. The other end of the rope of 
chain then passes up over a pulley on the scaffolding or other place 
to which it is desired to raise the weight, and it then descends from 
this pulley, and is made fast to the load to be raised. When steam 
is admitted from the boiler to the cylinder the piston is forced out- 
wards, and the distance between the two sets of pulleys increased ; 
thus the weight is raised a distance several times greater than the 
stroke of the piston. By self-acting apparatus the steam can be sbut 
off when the weight is raised high enough, otherwise damage might 
arise from the inattention of the workman. 

Fig. 1 represents a side elevation ; Fig. 2a plan with the boiler 
removed ; and lig. 3 a transverse section of the hoist. 

‘The boiler « is fixed on the top of the frame 6, which is mounted 
on four travelling wheels c, c. The steam cylinder, which may be, 
say, 1ljin. diameter, and dft. stroke (or of otber size, according to 
the work required) is placed underneath and betwixt the side 
frames, and bolted directly to the axles. It is shown in dotted lines 
in Fig. 1, aud also iv the plan Fig. 2 at d. This cylinder is fitted 
with a piston and rod e, e, which is guided by a stuffing-box at the 
end of the cylinder, and also by another guide at the end of the 
carriage. The piston rod has its extremity fitted with three or 
other number of pulleys f, f, Figs. 1 and 2. On the cylinder end, 
or at the end of the apparatus opposite to the piston rod n, a similar 
arrangement of pulleys are attached, g,g. Round these pulleys a 
rope or chain is passed in the order of * block and tackle,” the one 
end being made fast toa fixed point of the frame conveniently placed 
under the cylinder, the other passing over the pulley towards which 
the weight is to be raised, as at h,A. Steam is admitted to the 
cylinder by means of the pipe i, i, which communicates with the 
regulating valve k worked by the handle 1. The valve shown in 
the drawing is a three-way cock, the plug or cone is hollow, and its 
interior is in communication with the passage into the cylinder. 
There is also in the side of the plug or cone.a port which can by 
turning be brought opposite to either of two ports in the case or 
shell which contains it; and one of the ports in the case or shell is 
in connection with the steam pipe, and the other is in connection 
with the exhaust. To prevent damage by the piston being suddenly 
forced out of the cylinder, and the steam not being cut off by the 
attendant, the self-acting telescopic rod, consisting of a tube m and 
rod n, connects the piston crosshead or pulley frame wit! the lower 
end of the starting lever /, so that by pulling out the rod » from the 
tube m, and setting the clamping screw 0, any required length of 
stroke and consequently lift may be obtained, the steam being shut 
off from the piston at the required point. This machine is very 
convenient for lifting building materials on to scaffolds, and for 
similar uses. If desired the eyliuder may be provided with two 
pistons and rods, and the steam admitted between them; both sets 


of pulleys being in this case carried by the piston rods. This is 
advantigeous when a long stroke is required. 
In coostracting portable swing or jib cranes a steam boiler, with 


a vertical cylinder belt 


ert ed to it, is arranged on a wheeled carriage. 
Thi- is arranged wit! 


® piston acd rod, and two sets of pulleys, as 
before described. ‘I'Lese parts, together with the jib of the crane, 
are well mounted on a support on the carriage, upon which they 
can rotate. The ropo cr chain as before passes around the two 
sets of pulleys on the cylinder and its piston rod, and thence over 
the pulley at the end of the jib. As before, when stexm is admitted 
to the cylinder, the rope or chain will be hauled in, and the load 
attached to the end of it raised. In place of employing a single 
cylinder, two cylinders, side by side, may be used; and in large 
sizes this is found the more convenient arrangement. In order to 
swing the jib round, and with it the weight which has been lifted, 
a second steam cylinder is bolted to the boiler, and on the rod of 
the piston of this steam cylinder a rack is formed, which gears with 
a toothed wheel fixed in the carriaze, and concentric with the point 
about which the jib, bciler, and other parts turn. By adinitting 
steam to this cylinder on one or other side of the piston, the jib can 
be swung either way. Now, in cases where the above arrangement 
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would require a cylinder of inconvenient length, a shorter cylinder 
may be used, with a rope or chain and arrangement of pulleys 
similar to that of the lifting apparatus, The rope or chain is con- 
veniently made to take two or more turns around a fixed ring or 


drum on the carriage, concentric with the point about which the | 


jib, boiler, and other parts turn, and the rope or chain at each end 
passes to a set of pulleys in connection with the cylinder and piston. 
The piston has rods on each side of it, and each rod has its own set 
of pulleys. One set of pulleys works one end of the rope, and the 
other the other. It will be seen that exactly the length of the rope 
taken up by one set of ‘pulleys in rotating the jib will be given off 
hy the other set of pulleys, so that there will be no slack rope. In 


the lifting apparatus, in place of a cylinder and piston, acylinder | 


with a solid ram and a stuffing box at the end may be employed. 

Fig. 4 is a side elevation, Fig. 5 a front view, and Fig. 6 a plan 
of a portable swing or jib steam crane, constructed according to 
this invention. There are in this machiue two cylinders for lifung, 
and one cylinder for swinging the crane. 

A, A, are the cylinders, which are placed upright, and securely 
attached to the boiler by the sole plate B, B, and the tie rods C, C. 
These cylinders are fitted with two rams D, D, in place of pistons ; 
but the latter may also be used. The pulleys are placed between 
the cylinders at E, E, th» chain or rope being passed around them 
in the same manner as in the arrangement first described, passing 
from the lower pulley over the point of the jib F. Another smaller 
cylinder G, G, is attached to the boiler or sole plate ; it has at the 
end of its piston roda rack H, H, shown in detail, Fig. 7. This 
rack gears into a pinion or toothed wheel I, which forms part of 
the centre pin or pivot upon which the crane turns, the wheel and 
pivot being fixed to the under or stationary carriage J, which is 
mounted on four wheels, K, K, K, K. The boiler, L, L, rests on 
the sole plate B, and forms part of the revolving machinery of the 
crane. The whole, namely, the boiler and cylinders A, A, and G, 
with jib M, and other parts connected therewith, are placed on a 
turntable N, having eight friction rollers O, O, O, O, O, O, O, O, 
upon which the whole revolves by the action of the piston rack, H, 
exerting its force upon the fixed wheel I, which, as before men- 
tioned, forms part of the fixed pivot of the turntable N. Steam is 
supplied to these cylinders by the pipes P, P, the supply being 
regulated by means of slide valves worked by the handles R, R, 
shown in the plan, Fiz. 6, and in dotted lines iu elevation, Fig. 4. 
As in the hoist, the action of the steam when admitted to the 
cylinders is to press or force out the pistons or rams from the 
cylinder, thus iucreasing the distance between the two sets of 
pulleys E, E, and running up a length of rope or chain a distance 
equal to the length of stroke multiplied by the number of ropes 
thus extended. §,S, are lugs formed on the heads of the rams D, 
aud T, T, are other lugs formed on the cylinders A. U, U, are rods 
passing freely through these lugs, so as to be able to slide therein. At 
the upper end of each rod is a head, and this rests on the upper end 
of a volute spring V, supported by the lug D. W, W, are adjustable 
nuts at the lower ends of the rods U. The use of these rods U is 
gradually to stop the rams D at the end of their upward motion, 
and also to prevent the rams being thrown out of their cylinders 
should the chain break. The rams travel freely uutil the rods are 
raised so far as to bring the nuts W against the lugs T, and then 
the motion of the rod ceases, aud the rams are only able to travel 
further to the extent to which they are able to compress the volute 
springs V. It will be seen that in this swing crane the arranging 
the cylinders A vertically gives great compactness to the arrange- 
ment. 

Fig. 8 is a plan, and Fig. 9 a vertical section, illustrating the 
moditications made in the arrangement when employing one lifting 
cylinder only, and a steam cylinder with a rope or chain and 
multiplying pulleys for swinging the jib. Iu this case the base of 
the cylinder A passes through the platform of the carriage J, and 
friction rollers support it both above and below the platform. X is 
a ring fixed on the upper surface or platform of the carriage, and 
concentric with the circles in which the moving parts of the crane 
turn. Roundghe ring X the rope or chain for swinging the jib is 
passed, making convoniently one or more complete turns; the ends 
of this rope or chain pass to the apparatus in counection with the 
steam cylinder Y ; this cylinder is fixed horizontally to the sole 
plate B, and by a valve worked by a lever handle, as in Figs. 4 
and 5, steam can be admitted to, and exhausted from, either side of 
the piston. There are two piston rods, and they pass out at each 
end of the cylinder, and they carry at their ends pulleys working 


with other fixed pulleys at or near either end of the cylinder; thus 
for swinging there are two systems of multiplying pulleys, each on 
a smaller scale similar to the single system employed for raising the 
load. The ends of the rope or chain from the ring X each pass 
around one of the systems of pulleys, as the drawing shows, and is 
then made fast in any convenient manner. 





SHIPBUILDING ON THE Mersey.—Shipbuilding on the Mersey seems 
to have made great progress in 1864. Messrs. Thomas Royden and 
Son, of Baffin-street, have launched during the year six iron ships 
and oue composite ship, containing an aggregate of 4,500 tons 
burthen. Nearly the whole of these vessels are intended for the 
Calcutta and India trade generally ; and one of them, the Oainta, 
built for Messrs. Henry Moore and Co., is a large ship of nearly 
1,200 tons burthen. From the adjoining establishment of Messrs. 
W. H. Potter and Co., there have been launched a screw of 750 
tons burthen for Messrs. Gibbs, Bright, and Co., also two paddle 
steamers, in addition io a sailing ship of 1.350 tons burthen, all of 
iron, and amounting to a tonnage of 3,742. Messrs. Hart and 
Sinnott have launched three large iron sailing ships, besides fourteen 
iron barges, the united tonnage of the whole being 5,616 tons. 
From the establishment of Messrs. Vernon and Sons there have 
been launched during the year no less than eleven iron vessels, all 
of large dimensions, chiefly intended for the East India trade, and 
representing an aggregate of 10,534 tons. Mr. W. C. Miller has 
launched eleven paddle steamers, in addition to twelve iron barges 
(for the Maranham Steamboat Company), the tonnage of the whole 
of these vessels being 5,251. Messrs. Evans and Co have launched 
a wooden sailing ship of 500 tons burthen, and two iron sailing ships 
of 900 tons each, being a total of 2,300 tons; while Mr. Robinson, 
of the Duke’s Dock building yard, has launched two of his flat- 
bottomed composite ships, the one 500, and the other 400 tons 
burthen, Messrs. Holderness and Chiltern, whose buildin + yard is 
entirely devoted to the construction of vessels built upon Mr. Henry 
Jordan’s latest patent, namely, composite ships, the framework 
being longitudinal and of iron, with diagonal wooden plank- 
ing, have sent off the s'ocks during the year, four ships built 
upon this principle, representing altogether 2,850 tons burthen. 
Messrs. Jones, Quiggin and Co., have launched seventeen vessels 
during the year, the total tonnage of which amounted to no less than 
16,811 tons. Twelve of the above vessels are paddle steamers and 
the rest sailing ships. The ships built at this establishment havo been 
mainly constructed of steel, in proof of which we may state that 
out of the entire aggregate of 16,811 tons, 11,583 consist of steel. 
At the establishment of Messrs. Laird Brothers, at Birkenhead, 
thirteen vessel have been built and launched during the year, repre 
senting an aggregate of 8,950 tons burthen. During the same period 
the vessels launched have been fitted with engines of an aggregate 
of 1,900-horse power, manufactured on the premises. Six of theabove 
are paddle and screw steamers, one of which was constructed for the 
Viceroy of Egypt, and another for the West India and Pacific Steam 
Navigation Company. ‘These vessels have been built and launched 
simultaneously with the progress of H.M.S. Agincourt, although an 
average of nearly 600 men have been constantly employed on this 
vessel alone. The St. Patrick, one of the City of Dublin Company’s 
steamers, has also been lengthened during the year 50ft., and almost 
entirely rebuilt, and fitted with new boilers. The tonnage of vessels 
now being built, and which will nearly all be completed and ready 
for launching in the course of the spring, is about 9,000 tons, with 
engine power equal to 2,000 horse. All the vesseis above referred 
to, except one, are of iron, and the number of hands at present in 
the employ of the firm is about 3,200. The Woodside Graving Dock 
Company have sent off the stocks two iron ships, one of 1,075, and 
the other 500 tons burthen, while from the adjoining building yard 
| of Messrs. Clover and Co. five sailing ships have beer: launched, 
their aggregate tonnage being 5,382. From Messrs. Bowdler and 
| Chaffer’s building yard, at Seacombe, three paddle steamers, 
| amounting to an aggregate of 2,600 tons burthen have been 
| launched, besides an iron sailing ship of 500 tons burthen. It will 
| thus be seen that 111 vessels have been launched during the year 
| from the several building yards on the Liverpool side of the Mersey, 
| containing an aggregate of 52,511 tons burthen; while on the 

Cheshire shore twenty-five ships, representing 12,0i8 tons, have 

been sent off the stocks, making the total number of vessels lavuched 

in the port during the year 136, with a general aggregate tonnage 

of 71,529. There is reason to believe that the increase will con- 
i tinue during the year, builders being full of orders. 
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Norice.—A SprciaL Epition of THE ENGINEER % 
published for FoREIGN CrrcuLaTION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seveno'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


Appresses WaANTED.—Our publisher will be glad to be informed of the 
esent residence of Messrs. Hepworth and Doyle, Birmingham; 
Mr. J.’ Margetson (once at Messrs. Hawthorne's, Newcastle-on- Tyne), 
late of Quenington Mill, near Swindon; Captain Henderson, late of 
21, Cambridge-street, Hyde Park; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B.:; Mr. Heth Ogden, Engineer, late of Manchester ; 
Mr. J. Pearson, Coal and Iron Merchant, late of Kingswinford ; 
Mr. Juan F. Waiss, late of Passage del Dormitozio, de San Fran- 
cisco, Barcelona; letters addressed to whom have been returned 
through the Dead Letter Office. 

*,." Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each 

J. B. anv Co., (Salford)— Please send Specification. 

E. B.— Your letter is not suitable jor our columns in its present sorm. 

A SUBSCRIBER.— Tiere are several works oj the kind published. Any London 
publisher will supply you with a list. 

J. R. Steam Plough).—A letter lies at our office for you, which will be for- 
warded on receipt of your address. 

. F.—An abstract of the report to which you refer has appeared in the 
a We regret that we cannot give youany further information on the 
subject. 

T. B. B.—The first three books of Euclid’s Elements and parts J. and II. 
of Binn's treatise on ** Geometrical Drawing.” A very excellent edition of 
Buclid, with notes, was published in Orr’s ** Circle of the Sciences.” 

ENGINEER.— We cordially wish you every success in your undertaking. We 
JSancy, however, that the publication of your letter had better be reserved 
until you are prepaied to bring a definite scheme, supported by injluential 
parties, before the world. 

G. B. G. (Liverpoo!).—Had the company behaved differently we should have 
been much surprised. We fear that many practical difficulties stand in the 
way of the formation of such a society as you prvpose. It appears to us 
that you would jind it anything but easy to collect the necessary funds. The 
thing has been tried, to a certain extent, long ago, and utterly farled. 

AN InQUIRER.—The bucket air pump is used more as a matter of constructive 
convenience than fromany other cause. There is no doubt that a plunger 
will answer the same purpose reasonably well, but there is a great proba- 
bility that a very considerable leakoge of air willtake place betwen the 
stufiing and the plunger, unless extraordinary cave is taken to keep it in 
order. As all the joints in the bucket pump are usually under water, this 
effect cannot ensue. 

X. Y.Z.—The length of the arms in sone measure depends on the angle which 
they are intended to make with the central spindle when the engine is run- 
ning at the proper speed Draw a vertical line to represent the central spindle, 
and two others at the given angles to represent the arms. From the centre of 
suspension on the vertical line mark off a distance ia inches, found by divid- 
ing 35,200 by the square of the number of revolutions made per minute by 
the governor. Aline dvawn at right angles to the spindle through this point 


will cut the other two, al points which mark the position of the centres of the | 


balis, and the distance from this point to that of susp-nsion is, of course, the 
required length of thearm. The tinks may be of any length, and arranged 
in any way you think proper. The dimensions of the balis in no way affect 
the general principle involved. 


MEETING NEXT WEEK. 
IxsvTiTUTION OF CiviL ENGINBERS.—Tuesday, January 10th, at 8 p.m- 
Renewed discussion upon Mr. Joseph Taylor’s Paper ** Un the River Tees.’ 
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Advertisements cannot be guaranteed insertion unless delivered before seven 


o'clock on Thursday evening in each week. The charge sor four lines and | 


under is three shillings: each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill 
sing’e advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR.GKORGE LEOPOLD RICHE ; all other 
letters and communications to be addressed to the Bditor of TuR ENGINEER, 
163, Strand London, W.C, 

THE ENGINEER can be had, by order, from any newsagent vn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Hals-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be 3 

THE ENGINEER is registered for transmission abroad. 
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EXPERIMENTAL ENGINES IN THE NAVY. 

OwvR readers will doubtless remember that more than 
five years ago the Admiralty determined, under considers 
able pressure, to give a fair trial to the most improved 
systems of steam machinery produced up to that time. By 
the aid of superheating, surface condcusuiion, and expan- 
sion—assisted, no doubt, by certain improvements in the 
cunstruction of boilers—the consumption of fuel in the pro- 
duction of a given indicated horse-power hes been reduced 
nearly one-half,in our commercial marine, during the last few 
years. The value of such a reduction cannot be estimated 
merely in terms of the pecuniary saving effected in the out- 
lay for coal. The value of the space rendered available for 
the conveyance of paying freight, at least equals anything to 
be gained by striking certain figures out of the grand total of 
an annual coal bill. Space is even more valuable on board a 
man-of-war than it is in the case of a merchant ship, and it 


is unnecessary that we should dwell on the importance of 
} 


— carrying out any scheme likely to lead to those 
particular improvements most needed in the engines. in- 
tended for our navy. Five years have elapsed sinee 
the Lords of the Admiralty, for once doing that which 
was right, determined to throw the matter oper to 
public competition. Three screw vessels, the Octavia, 
3,161 tons; the Arethusa, 3,141 tons; 


experiment. All three ships were built from the designs 
of Sir William Symonds, and so far resembled each other 
in their general characteristics, that it was not probable 
that the results obtained from such engines as they might 
be fitted with, could be vitiated subsequently by invidious 
comparisons between the forms of hull, the amount of 
immersed midship section, &c. ‘he most eminent engineer- 
ing firms in the country were invited to send in 
designs, and enter upon the competition, no limit what- ; 
ever being put on the price of the engines; for our' 


and the Con- ° 
stance, 3,213 tons, were selected for the purpose of | 


st 


eek 


Government now and then does things right royally. It 
need hardly be said that the engineers were glad of the 
chance thus afforded them of testing inventions, from which 
they hoped the best, on agrand scale. Accordingly we 
find that the Messrs. Penn took the Arethusa in hand, 
Messrs. Maudslay the Octavia, and Messrs. Randolph and 
Elder the Constance. The systems of construction adopted 
are sufficiently well known to need nothing more than a 
general indication of their peculiarities at our hands. The 
Messrs. Penn have employed trunk engines of the ordinary 
type, for which the firm enjoys a well deserved celebrity. 
The princi 
area, intro 


out without loss of actual power. Messrs. Randolph and 





| engines; employing six cylinders in all. The steam is 
| received in the first instance on a small piston and ex- 


| panded to a point far below the atmospheric pressure, we | 


believe, in cylinders of comparatively great diameter, sub- 
sequently. The engines of the Octavia are constructed on 
a system now well known as one of the best yet produced. 
The expansion is begun and ended in a single cylinder, 


in some degree the great strain to which the machine 


tion of the requisite amount of power is subdivided among 
three cylinders. 

Very naturally the greatest interest was felt as to the 
results to be arrived at by the efforts of three of the most 
eminent marine engineering firms in Great Britain. But, 
strangely enough, the Admiralty rested content with pro- 
curing the engines, and none of the contemplated trials have 
as yet taken place, In fact we are as much in the dark 
with regard to everything concerning the operation of the 
machinery of these ships as though they had never been 
built. During the five years which have elapsed since the 
idea was first started the interested parties have waited with 
such patience as they could command. At last we learn 
with pleasure that there is a fair prospect that a series of 
competitive experiments, from which much information 
will, beyond a doubt, be derived, are to be carried out, and 
that shortly. The Octavia now lies in the old ship-fitting 
basin at Portsmouth, awaiting the last few finishing touches 
at the hands of the riggers and dockyard officials before 
being put in commission, The ship made her first trial 
trip late in 1861! attaining a mean speed of 12-251 knots 
on a light draught of 18ft. forward, and 20ft. 10in. aft. 
It is to be hoped that uo further time will be lost in testing 
| not the engines of the Octavia alone, but those of her con- 
| sorts as well. The last resources of science have been 
exhausted to secure economy of fuel, and if aue care is 
taken to conduct the trials properly, it is certain that many 
| questions now warmly disputed will be set at rest at least 
| for a few years, The world of shipowners is to the full as 
| much interested in these trials as that of engineers, and 
; we have a right to expect that every precaution will be 
; used to secure a result which shall be indisputable, and that 

the decision arrived at, be it what it may, shall be made 
| public at the earliest opportunity. 





FORM OF SECTION OF 
IRON BEAM. 
AmonGstT the other objections which are, with more or less 

justice, brought against the Board of ‘Trade limit of tive tons 
to the square inch for the designs of wrought iron railway 
| bridges, is also the objection that it makes no distinction 
| between the top and the bottom members of, say, a solid 
| wrought iron girder, but insists upon a limit of five tons for 
both the tensile and the compressive strains. The resistance 
of wrought iron to compression is therein assumed to be the 
same, or almost the same—at least within the elastic limits. 
it is probable that, taking all things into consideration, 
we may very well agree with Mr. Fairbairn in considering 
that this limit is practically good, and that it at least fairly 
represents the existing state of our knowledge with regard to 
wrought iron. But is its assumption as to the equality of the 
| compressile and tensile strength of wrought iron correct? 
| Suppose a simple wrought iron I-beam, the top and bottom 
; members of which are of equal cross-sectional area ; sup- 
pose, also, that the metal is of an average commercial 
quality :—Would it rupture by the extension of the fibres 
of the convex part, or would it rupture by the compression 
of the concave portion ? Is the material so distributed that 
it will break by extension on the convex side at the same 
instant that it breaks by compression on the concave side ? 
The Board of Trade limit assumes that this will take place, 
and this rule is probably a fair exponent of what is 
| generally believed and followed. 
| believe, and act upon the belief, that the resistance of 
' wrought iron to compression is less than its tensile strength. 
And this may be the case with regard to a resistance to 
bulging and crippling like that afforded by plate. But we 
think that the assumption that the direct resistance of 
wrought iron to crushing is less than its tensile strength, is 
based on insufficient data. Indeed, it would appear that 
the belief can only appeal to a few experiments of Mr. 
| Hodgkinson for its contirmation. 

From experiments made on wrought iron in the form of 
columns, Mr. Hodgkinson has concluded that wrought iron 
takes a permanent set with twelve tons to the square inch. 
{ We do not know that he has made more than two experi- 
' ments on the compression of wrought iron under a direct 
| thrust. It appears that Mr. J. Stephenson, having had 
his attention directed by Mr. Hodgkinson to the higher 
resistance of cast iron to compression, at one time thought 
of applying it to the top of the tubes of the Conway and 
Menai bridges. This was not done in the end, but a few 
experiments were made in order to compare the relative | 
compressions of the two metals under equal forces. For | 
this purpose four bars were taken, two of cast and two of | 
wrought iron. They were each 10/t. Jong and lin. square, 
and were compressed by successive weights. While this | 
was going on they were kept in a vertical position by | 
being fixed in a kind of long cast iron frame, out of | 
the top of which extended the bar. The diminutions in 
the lengths of the bars by the applied weights were ob- | 
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tained in thousandths of an inch, by measuring from the top 
edge of the frame; and the sets after the weights 
were removed were likewise obtained in the same way. 
The general results of the experiments appeared to show 
that “ cast iron was decreased in length about double what 
wrought iron was, by the same weight; but that wrought 
iron bars sunk to any degree with little more than 12 tons 
per square inch, whilst cast iron required twice, or, 
perhaps, three times the weight to produce the same effect.” 
One of the long wrought iron bars was decreased in length 
by 0-028in. with a weight of a little more than 2} tons, and 
it was pressed down (:214in. by a weight of rather more 
than 15} tons. The next bar was compressed from 
0-190in. to 0°328in. in 1} hour by a weight of 14} tons. 
General Morin, in the recent edition of his work on the 
strength of materials, reasons entirely on the resistance to 
direct compression of wrought iron from the data given 
by these two experiments of Mr. Hodgkinson. He con- 
siders that the compressile and tensile elastic limits of 
wrought iron are “ sensibly equal.” 

Now there is one point which seems to be forgotten in the 
deductions drawn from these experiments in particular, 
and generally from similar results in the compression of 
wrought iron. This the effect of the length. Rondelet, in 
France, many years ago, made some experiments on the 
resistance of wrought iron to compression, which show in 
a remarkable way the great influence of the length of the 
| column or of the bar on its resistance. ‘The wrought iron 
pillars he tried varied from half an inch to an inch square, 
and from an inch and a half to 20ft. in length. From these 
numerous experiments, the results of which, we are induced 
to think, have been somewhat neglected, Rondelet derived 
}a remarkable rule. Assuming the load necessary to com- 
press a cube of wrought iron to be 5121b. (old French 
measure) to the ;1,th of a square inch, the loads required 
to bend or break columns of a given square section, with 
lengths successively 27, 54, 81, 108, 135, 162, 189, 216, 243 
times the side of their rectangalar cross section, are re- 
spectively 256 lb., 128 1b., 641b. 32 1b, 161b., 81b., 41b., 
21b., 11b, upon each ;!,th of the cross-sectional area. 
It is seen that the first row of numbers are as the arithmetical 
progression, 1, 2, 3, 4, 5, 6,7, 8,9, and the second as the 
geometric progression 2°, 27, 2°, 25, 24, 23, 2%,2,1. This 
rule is too elegant to be generally true, but it shows’ the 
remarkable intiuence of length—a fact confirmed by Mr. 
Hodgkinson’s experiments on columns. 

Si Mr. Hodgkinson’s experiments, some others have 


Since 
been conducted which show that there is a very great 
difference between two resistances of compression and 
tension of wrought iron. Not a very long time ago Mr. R. 
Mallet gave the results of a most important series of experi- 
ments, in the form of a paper, to the Institution of Civil 
Engineers. It was on “the co-efficients of elasticity and 
rupture of wrought iron, in relation to the volume of the 
metallic mass; its metallic treatment, and the axial direc- 
tion of its constituent crystals.” The work very clearly and 
fully showed the remarkable and dangerous diminution of 
strength of large forgings with their increase in bulk. But 
one of the results of these ex perimentsscarcely appears to have 
attracted as much attention as it deserves. The numerous 
experiments made on many varieties of wrought iron 
show that there is a very great difference between the 
resistance of wrought iron to extension and its resistance 
to compression. Mr. Mallet’s experiments on the resist- 
ance to compression were made by means of the American 
testing machine at the Royal Arsenal, Woolwich. An en- 
graving and description are given of this machine in 
the report to the United States Secretary at War on the 
metals for ordnance, and one of these machines, on the 
same pattern as that at Woolwich, was exhibited by Messrs. 
Greenwood and Batley, at their stand in the Western 
Annexe of the 1862 Exhibition. It has been often pointed 
out that this machine is unsuited to experiments on tensile 
strength, as it only admits pieces about ten inches in 
length, and this circumstance almost entirely detracts from 
the value of the American experiments conducted by Major 
Wade. This objection is not felt with experiments on re- 
sistance to compression, and the machine, being provided 
with a series of accurately-graduated levers, is very deli- 
cate in its indications. The specimens tried by Mr. Mallet 
were in the shape of cylinders, lin. in height, and turned 
| down in a lathe to ;‘;ths of an inch in diameter. This 
diameter, being diminished by a slight slackness, in order 
| that the small cylinder should fit intoa ring gauge, gave a 
cross-sectional arc of one-half a square inch. ‘The speci- 
mens prepared in this way all afforded a much higher 
resistance to compression than to tension. Hammered bar, 
breaking under a tensile load of 24:062 tons to the square 
inch stood a pressure, at complete distortion, of 28°58 tons. 
Rolled slab, tearing at 22969 tons to the square inch, 
resisted a pressure of 27°68 tons. The effects of the manu- 
facture of wrought iron in large masses did not seem to be 
so much felt with respect to compression as with tension. 
Thus, a piece cut from the circumference of a large mass, 
while it could only resist a tensile load of 16-716 tons, was 
only distorted by a pressure of twenty-five tons to the 
square inch. Even a piece cut transversely from the forged 
mass, breaking under 6:562 tons to the square inch 
tension, resisted 25 tons to the square inch pressure. 
The elastic limit under compression was, more ey 
higher under compression than tension. Hammered slab, 
affording the exceptionally high tensile elastic limit of 
15°312 tons to the square inch, resisted 25 tons pres- 
sure up to the same limit, and so on. Here isa great 
difference with the generally assumed resistance to rupture 
of wrought iron of from 11 to 12 tons to the square inch. 





| It might, at first sight, be said, with respect to Mr. Mallet’s 


experiments, that, on account of the shortness of the 
cubes he tried, the friction of the flat surfaces be- 
tween which they were necessarily held while being 
crushed, had the effect of keeping the parts together— 
a fact which might also appear to be, however, the case, as 
in Mr. Mallet’s words, they all “ bulged,” “ crumbling,” and 
forming “‘striw.” Mr. Hodgkinson thought that the true re- 
sistance to direct crushing could only be properly deter- 
mined by testing blocks, the length of which, in proportion 
to the diameter, is less than 3 to 2. But the proportion in 
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Mr. Mallet’s experiments is still more favourable for elimi- 
nating the effect of friction, as the height of his cylinders 
was twice their diameter. 

We see that the assumption that the tensile strength of 
wrought iron is equal to its compressile strength, is based 
upon very insufficient data—apparently upon a couple of 
experiments by Mr. Hodgkinson, who directed his attention 
principally to cast iron, or to wrought iron plate already 
shaped into different forms. We see that the old 
Kondelet experiments give a different resistance to com- 
pression for every length, and one might perhaps thus ex- 
pect that the resistance of the concave portion of a wrought 
Iron beam would vary with its length. Again, Mr. 
Mallet’s trials—conducted, it need scarcely be said, 
with all the resources of science—give a much higher 
elastic limit and resistance to rupture for the compression 
than for the extension of wrought iron. According to these 
experiments it would appear that a solid wrought iron 
beam should somewhat approximate in shape to the cross- 
section of a cast iron beam; for the sake of economy of 
material its bottom member should have a greater cross- 
section than the top member. 

It appears to us that there is now a peculiar importance 
in determining the exact relation between the compressile 
and tensile resistances of wrought iron. Under the impulse 
of poiitical circumstances our ironworks have learnt to 
roll and shape wrought iron in very large masses. Instead 
of using it in the form of plates, united together by rivetted 
joints, there are many cases where solid masses could be 
employed with advantage to a larger extent than is done 
at present. ‘The history of the application of cast iron may 
yet find a counterpart in that of wrought iron, The genius 
of Watt enabled him to give the cast iron beams of a fire- 
proof cotton mill a shape very closely approximating to 
that now employed. But the main impulse to the general 
employment of cast iron was given, in 1822, by ‘Tredgold’s 
“ Practical Essay,” on its strength; and a couple of years 
afterwards Mr. Rastrick erected the cast iron girders of 
50ft. span at the British Museum. Yet, at a later date, 
Mr. Hodgkinson was able to detect many errors entertained 
about cast iron beams, and to establish many improved 
formule and data for their proportions. 

With regard to the compressile strength of steel we have, 
as far as we know, only the few experiments of Mr. Mallet 
on puddled steel. Every day is more and more extending 
our command over the production of this marvellous 
material in large masses; but we cannot expect our en- 
| oer to largely employ it in constructions upon which 

epend the lives of others, and their own reputations, with- 
out knowing something more about it. On the other hand, 
neither can we expect that private individuals, even with 
the public spirit of such men as Mr. Fairbairn, should con- 
tinually lavish large sums on experiments from which but 
the least direct return can be looked for. We now know one 
or two large bridge-building firms who would gladly employ 
steel in large quantities if they only saw their way clearly 
as to its properties. Why should not the Year of Grace 
1865 see the appointment of a “ Commission to inquire into 
the application of stee/ to railway structures ?” 





VENTILATING MILLSTONES. 

Ir would be strange if no attempts had been made to 
apply the mo¢ern resources of engineering to the opera- 
tions of grinding the annual English quantum of forty 
million quarters of wheat. There can be no doubt that 
much still remains to be done in this direction in England, 
and as little doubt that there is here even yet a large field 
for judicious invention, backed by capital. Compared with 
the system of miiling in most countries on the Continent ; 
and in the United States, the tout ensemble of our own 
plans is still, in many respects, behindhand. However this 
may be, there is one point in dealing with grain and flour 
which even yet offers—and would perhaps always offer—a 
fascinating opening for scheming to a meditative and inge- 
nious mechanic, Grain and flour may be termed semi- 
fluids—they require extraneous support in order to take up 
any determinate form. Without having such a slight 
cohesion as the atoms of water, which always requires a 
vessel to contain it, and the surface of which is only in 
equilibrio when horizontal, grain and flour, and other 
loose masses, can come to rest with their surfaces in 
inclined positions. But the low specific gravity of these 
substances affords a particular kind of mechanical hold 
upon them; and, in a current of air, grain and flour may 
be moved just like liquids, They may thus be pumped 
up, and forced up, almost like water. Up to tte pre- 
sent, the centrifugal air-pump (the common fan) only 
has been applied to flour and grain ; but we have no doubt 
that other rotary pumps could be used almost equally wel 
for, at least, some purposes. 

The French, who have sent us French burr stones and 
French rolls from time immemorial, have also been the first 
to exercise their national characteristic of ingenuity in this 
direction. Confining ourselves for the present to flour, we 
may say that we have been lately quite surprised at the 
very early date, and the very extensive mode in which 
French ingenuity has exercised itself in this way. 
An excellent record of the progress of mechanical science in 
France is the “ Publication Industrielle,” of M. Armengaud, 
aine, first established in 1841 and still in progress, the 
beautiful illustrations and careful text of the work may be 
cited as samplars of this kind of publication ; and the large 
demand for it has carried it through some three editions. 
In the fifth volume for 1845, p, 263, there is a summary of 
the patents taken out for these purposes in France, apropos 
of the so-called “ accclerateur” of M. Cabanes.  ‘Lhis 
gentleman patented, in France, 15th May, 1845, an appa- 
ratus for introducing between the working surfaces of the 
stones a quantity of cold air, which, finding an issue at 
their periphery, drives the flour out before it. A common 
fan, revolving at a great ‘speed, was employed by the in- 
ventor. ‘I'he plan attracted great attention in France, and 
& commission, appointed by the Minister of War, investi- 

ted its results. But M. Cabane’s invention was a very 
long time posterior to others of the kind in France. Thus, 
in 1836, M. Cartier employed a fan to exhaust the stive 














from the stive-case. ‘The fan was placed in the second or 
third storey, and it exhausted, by means of a large pipe, all 
the stive proceeding from a receptacle into which the 
meal was caused to fall. The plan was applied to some 
mills at Corbeil, and also to some mills at Dijon. M. 
Vallod, formerly a draughtsman at M. Cartier’s, also 
patented, 10th May, 1836, a somewhat similar, but more 
complicated apparatus, embodying the application of air 
and cold water to mills. Some years afterwards M. Boulle 
also took a patent for five years. ‘The stones were com- 
pletely closed up, excepting at the usual passages for the 

rain, and a kind of fan was fixed to the top of the runner. 

hen came M. Damy’s patent, 5th February, 1841. He 
greatly improved on this in a brevet d’addition, 31st 
January, 1842, He placed the surfaces of the grindstones 
in communication with a fan by means of tubes. This fan, 
exhausting air from the outside, forced it through the pipes 
between the surfaces of the stones. By these means 
he claims the advantage that the evaporation of the 
moisture in the grain flour is not so great as in 
other mills, and, amongst other benefits, that there 
is a gain of one per cent. in the produce. A year 
afterwards (15th February, 1842) a M. Corrége, of Paris, 
took out a patent similar in principle to that of M. Damy. 
M. Corrége also tried to carry off the gases and vapours 
which are disengaged from some kinds of grain, and he 
applied a vertical exhaust pipe to the casing itself, and 
which pipe was carried to an upper storey. Another patent 
of the kind was taken out in France in the preceding year, 
by a countryman of our own. Mr. Holcroft’s patent of 
1541, published in vol. liv. of the “ Brevets Expirés” (all 
of which volumes are at the Patent-office Library, and at the 
British Museum), consists in the adaptation of cases, fur- 
nished with openings to the top stone, which is itself 
pierced with holes. The opening in the cases, which are 
turned against the direction of motion, allow the air to 
enter, and to pass through the holes in the stone. See 
also M. Train’s patent, 1842; M. Petit’s patent, 1843; 
as also that of M. Riby-Lecomte, of Angiers, in 1844. 
M. Petit arranges a number of mouthpieces round the 
circumference of the runner, which communicates with the 
eye of the stone by means of narrow pipes. This inven- 
tion is fully illustrated and described in vol. lix. (published 
in 1846) of the official “ Deszriptions des Machines 
et Procedés.” M. Riby-Lecomte’s plan is similar, only 
the air itself is forced into the enclosed space in 
which the mouthpieces revolve. M. Lemoine, of Hal- 
lines, also, on the 24th February, 1845, patents a plan 
of drawing air in between the stones, either by means 
of a pair of bellows or by a fan. On the 5th of Novem- 
ber, 1845, a manufacturer of millstones at La Forté- 
sous-Jouarre, a gentleman named Bailey, also patented a 
plan for preventing the formation of stive. Little fans, 
with four blades, placed loosely at the circumference of the 
runner, and free to move, being carried round by the rota- 
tions of the stone, are supposed to effect a blast which pre- 
vents the stiue from going up. 

In the eleventh volume of the “Description des Machines 
et Procédés pour lesquels des Brevets d’Invention out 
été pris,” published by the order of the French Minister of 
Agriculture, &c., is an account, at page 109, of a French 
patent, taken out by Messrs. Christian and Gosset, in 1847, 
for employing air, either hot or cold, as a moving power, 
and especially for corn mills. “The air is taken from a 
reservoir, into which it has been introduced at a certain 
pressure.” A full description of Messrs. Christian and 


Gosset’s plan will be found at page 41 of volume seven (1857) | 


of Armengaud’s “ Publication Industrielle.” “ As soon as 
the meal leaves the stones it is exhausted into a receiver in 
the form of a metallic tube, into which is introduced, by 
means of a fan, a column of air, which, rising up, takes the 
flour to the upper storeys of the mill, On its route the meal 
is dried without any evaporation or condensation; it is 
shaken and beaten, and all its different kinds are separated 
from the first. ‘lhe offal thus loses mach of the flour adhering 
to it, so that the meal thus prepared can be easily dressed. 

The same fan is used for cleaning and carrying off the 
grain, and it is thus conducted into the different cleaning 
apparatuses. In these operations the energetic action of 
the air is completely utilised. In fact, the grain can only 
be carried off by being completely ventilated, and each 
zrain, by itself, is submitted to a cleaning action. It is, 
Sens the first, disengaged from the dust which covers it, 
and this dust is driven out of the receptacles by the force 
of the escaping air. . . This system of apparatus, 
patented by the author in 1847, allows the air to be 
taken from a common reservoir with the greatest facility, 
and whenever it is wanted. The grain is thus passed 
through a current of air while it is stopping in the recep- 
tacles, and when it leaves them. In a word, the grain 
cannot change its place without undergoing a ventilating, 
and consequently a cleaning, action.” 

According to the law as it stands at present, the importa- 
tion of foreign book into this country, containing a descrip- 
tion of an invention, would not be sufficient to affect a subse- 
quent patent for it, unless the work was actually sold and 
published to the public here, from the date of the patent. 
If, however, a single copy of a foreign work is deposited in 
the British Museum library, or in any other place to which 
the public can resort for information, any subsequent* 
patent is invalidated. Both Armengaud’s “ Publication 
Industrielle,” and the official French “ Descriptions des 
Brevets,’” have been in the British Museum ever since their 
first publication. All the volumes of these works have also 
been long accessible to the public in the Patent-office 
Library, Southampton-buildings. 

It thus seems clear that the French were the first to 
apply air to corn mills. The earliest patent which appears to 
have been taken out in England for this application of air 
is that of Mr. Bryan Corcoran, a gentleman well known in 
Mark-lane. We say it appears to have been the first, 
because we are by no means certain but that a more ex- 
tended search among the omnium gatherum “omnibus” 
patents of the old law might not reward the persevering 
searcher with discoveries. ‘This patent, No. 9876, was 








"* © iindmarsh on Patents,” p. 108. See also Baron Heurteloup’s 
case, “ Webster's Reports,” vol. i., p, 558. 


taken out in 1843, and, according to it, air is admitted 
between the grinding surfacee of millstones by fitting the 
top stone of a pair of millstones with a set of fan blades. 
As the stone revolves the hollow vanes exhrust, by their 
motion, the air between the grinding surfaces. The 
drawings show a plan of the upper stone, provided with 
four hollow vanes, and a view of the stone from below, 
showing four radial siits for the inlet of the air. We see 
that the plan is very similar to several French inventions. 
Indeed, in the third volume, page 2 (1843), of the French 
engineering periodical we have just spoken of, it is stated 
that at the time that the article was being written, certain 
millers of /a Ferté sous Jouarre were carrying out the very 
plan which was patented by Mr. Bryan Corcoran in the 
same year. This statement is to be found in an article upon 
some improved corn mills introduced by a well-known French 
miller, M. Darblay. The next 7 for this purpose was No. 
10163, A.D. 1844, taken out by Mr. Robert Gordon, of Heaton 
Norris, Lancashire. A current of air is driven in between 
the surfaces of the stones, in pretty much the same manner 
as a blast is driven into a smithy fire by acommon fan. A 
large pipe, through which the air is forced by a fan, passes 
close to the millstones, and a smaller pipe is led up between 
each pair of stones. The invention is illustrated by a very 
complete and clear set of drawings. It may perhaps 
interest some of our readers to know that Mr. Gordon, 
of the Heaton Foundry, holds a parchment in his 
hands from Mr. Bovill, a later patentee, according 
to which the latter has paid a royalty to Mr. Gordon 
of £2 per pair of stones for the use of the plenum blast. 
Taylor’s plan, No. 11239, A.D, 1846, is substantially the 
same, with respect to flour mills, as that of Mr. Bryan 
Corcoran. A number of volute openings are made in the 
top of the upper stone. ‘ The width of the openings and 
size of the holes will vary with the nature of the substances 
to be ground.” Mr. Taylor states that he claims “ the 
making the opening in the upper millstone in the form of 
a continuous volute.” Next comes the first patent of Mr. 
Bovill, A.D. 1846, No. 11342. In the specification he says :— 
“The first part of my invention consists of closing the eye 
of the running stone, by which currents of air above the 
pressure of the atmosphere may be introduced or forced 
between the stones, and in such a manner that the meal is 
delivered from between them in a cool state; and the 
operation of grinding is carried on in a more rapid manner. 
Secondly, in the application of ventilating vanes or screws 
at the centre of the stones, for supplying air between the 
grinding surfaces. Thirdly, in the application of blades to 
the peripheries of running stones, for producing, by a fan 
action, the necessary current between the grinding sur- 
faces. Fourthly, the invention consists of the application 
of double +tone hoops, or cases, for end-casing and sepa- 
rating the dust or stive from the air, and saving the waste 
of meal.” 

The patent (No. 12636), upon which Mr. Bovill bases 
his present extensive claims, was taken out on the Sth 
June, 184°. \ disclaimer to it was then filed on the 
| Ist of May, 1°55, and in 1863 it was prolonged for five 
| years. The intelligent observer will notice that this little 
| blue book is like an aged veteran, decked with many scars. 
|The large demand for it has required a “ second edition ;” 
| the disciaimer adds to its length and complication, while 
| its cover is marked with the, to some, ominous words, “ pro- 
| longed for five years.” In the original patent there are 
| four claims, the first of which consisted “in making the 
| bed or under stone rotate, instead of the upper one, as here- 
tofore practised.” The second claim is for “an arrange- 
ment for ventilating the grinding surfaces of millstones, 
and the introduction of air through the upper stone, when 
fixed, either by blowing or exhaustion. In the body of 
the patent Mr. Bovill says, “I am aware that large holes 
have been cut in the runner-stone, and trumpet-mouthed 
pipes introduced on to the back of the running stone, with 
their ends terminating at the point of the master lines in 
the eye of the stone, to induce the air, if possible, so to pass 
between the stones; bat it will be seen that these differ 
essentially from this part of my invention, and have only 
been applied to the top stone when running; air has also 
been exhausted upon the edge of the top stone when running, 
and between the grinding surfaces. I do not, therefore, 
claim this principle when worked in combination with 
a fixed upper stone.” In his disclaimer of May Ist, 
1855, the “ making the bed stone rotate instead of the top 
one,” is the thing which is disclaimed, and probably Mr. 
Bovill would have also disclaimed the use of the blast with 
a running upper stone, if he had not already disclaimed it 
in his patent of 1849. The third claim for “ exhausting 
the dusty air, when the same has been blown through the 
grinding surfaces of the millstones from the stive cases or 
chambers receiving the meal,” is, as we have seen, very old. 
The fourth claim consists in straining the stive “through 
suitable porous fabrics.” 

The next year Kingsford (No. 13167, A.D. 1850), also 
uses air, exhausted by pistons, in “ improvements in refrige- 
rating and freezing.” In this same year Mr. Westrup’s ad- 
mirable conical mill was patented, No. 12939. Very success- 
ful in many parts of the Continent, as we can certify, our 
English distrust of novelty per se has impeded its use in this 
country. In the specification the inventor says :—* The 
grinding surface of the stones is conical or inclined, and 
lateral holes are made in the stones from the eye to the 
grinding surface. . . for the purpose of admitting air to 
the grinding surface, in order to keep it cool. To facilitate 
this operation the driving shaft is made hollow, and is sup- 
plied with air by.a pipe from above, the air being admitted 
to the eye of the stone by means of lateral holes, com- 
municating with the interior of the shaft.” It was, how- 
ever, found that this mill worked equally well without 
applying air to the grinding surfaces. In 1852 Mr. 
Bovill took out another patent, in which he claims “ the 
application of exhausting or blowing machinery, either 
separately or in combination, to millstones, when such mill- 
stones are made with openings covered with wire gauze, to 
take out the flour from between the grinding surfaces, the 
application of exhausting apparatus to millstones, when 
ventilating horns, or such-like instruments, are used, re- 
volving with the stones.” 
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It is probable that no existing patent has produced such 
a crop of actions at law as this 1849 patent of Mr G. H. 
Boviil. Only a few are to be found recorded in the public 
prints. A short resumé of the case of Bovill v. Keyworth 
and another will be found in the Zimes of July 7th, 1856. 
Messrs. Keyworth are the well-known millers of Lincoln. 
The validity of the patent was disputed on two grounds :— 
1, That it was invented by a foreman of Mr, Dives, of 
Wandsworth, “who was assisting the plaintiff in his 
experiments ;” 2, that the invention had been “ in success- 
fal and common use by Mr. Muir, in the Tradeston Mills, 
at Glasgow, before the plaintiff’s patent was taken out.” 
Lord Campbell ruled in favour of Mr. Bovill’s patent, on 
the main grounds that :—1, Mr. Dives himself had agreed 
to pay the plaintiff £2,000 a year for the use of the patent ; 
2, Mr. Muir had abandoned the system. It is to be well 
noticed that two letters were read in court by Lord Camp- 
bell, referring to the fact that Mr. Muir had seen the plan 
in a mill at Altona, in Hanover. Mr. Bovill got the 
handsome sum of £1,239 11s, 8d. damages. Another case, 
held at Westminster before the Judges in Banco, will be 
found recorded in the Times of May 29th, 1857, and also 
between Mr. Bovill and Messrs. “ Keyworth and another.” 
The tolerably elaborate judgment of Lord Campbell is 
given almost at length. He considers that the whole of 
the plaintiff’s process, if the combination be new, is cer- 
tainly the subject of a patent,” and so would we No. 2 
(the claim for exhausting the stive) if it were taken 
separately. Another of the many actions which have 
arisen of late years upon the patent taken out in 1849, and 
renewed in 1863, by Mr. George Hinton Bovill—that of 
Bovill v. Marshall—is reported in the Zimes of August 
Sth, 1864. 

The main source of profit to Mr. Bovill is the use of the 
exhaust for getting rid of the stive, as the blast takes up 
too much power to be generally applied. It was found, some 
years ago, at the City Mills, Blackfriars, that the amount 
of power required in the system of blast, according to one 
portion of his patent, was very much greater than,in grind- 
ing without the blast. ‘The mills furnished with a fan cer- 
tainly grouud about one and a half asmuch asa common mill, 
but they also consumed nearly twice the power. Engineers 
can easily understand this on remembering what a large 
amount of power is consumed by a fan making some twelve 
hundred revolutions per minute. It is to be noticed that 
the same objection as to a large consumption of power is 
brought against the use of the elevating fans for threshin 
machines. The simple fact, also, that more grain is oneal 
in a given time would itself naturally point to an increased 
demand for power. 





Sours Kensincton Museum.—During the week ending 31st Dec. 
1864, the visitors have been as follow:—Christmas week, free, 
open from 10 a.m. to 10 p.m., total 35,984; from the opening of the 
museum, 5,036,543. 

Tue Friend of India says :—* The management of the Bombay, 
Baroda, and Central India Railway requires a little looking after. 
It was only the other days that the engine drivers struck work at 
Ahmedabad, and refused to start the train. The reason they as- 
signed was a good one; they had received no pay since the month 
of July, and were unable to obtain redress. They were at lenzth 
induced to start on the representation that their petition would be 
forwarded to Government.” 

Foreign anp CotoniaL Jortincs.—Telegrams can now be sent 
from London to Kiatchta, the frontier town of Chiua, via St. Peters- 
burg. The Porte has granted the concessions for the construction 
of arailway from Jaffa to Jerusalem. The Jnvalide Russe says :— 
‘* A fourth enormous cannon in iron was lately cast at Petrozavodsk, 
in Russia, on the American system, that is to say, by cooling the 
inside with water. In a rough state those guns weigh 2,000 Russian 
pouds (324 lb. each), and when finished 1,200. Their diameter is 
ldin., aud they are more than 12ft. long. They throw balls weigh- 
ing 393 1b. ‘his gun when tried bore a very heavy charge of 
powder, and produced a most destructive effect on a plate of iron of 
cousiderable thickness, particularly when shells cast in hard metal 
were used. ‘Those cannon cost one-sixth less than those in steel, 
and yet the system has never been adopted except in America and 
at Petrozavodsk. 

Mersty Docks AND Harsour Work.—At the last sitting of 
the Mersey Docks and Harbour Board, a few days since the chairman 
stated, on the authority of the engineer, that the dock works on 
hand are, on the whole, advancing satisfactorily. In Liverpool the 
Waterloo works are progressing steadily. The tide will shortly be 
shut out of the Prince’s basin, and the inside works can then be pro- 
ceeded with. At the Herculaneum estate the excavations for the 
halt-tide dock are nearly pleted, and t has been 
made of the removal of the high land to the eastward, down to the 
level of Sefton-street. When this clearance has been made the 
enlargement of the dock, and the construction of the third and 
fourth graving docks, may be proceeded with, or the land may be 
utilised to auy purpose to which a level quay is required. The 
westernmost, or No. 1 graving dock, will be completed in about a 
month, and the No. 2 dock in about three months. The extension 
of the north river wall is proceeding steadily. At the Canada half- 
tide dock the foundations for the alteretions involved in the 
lengthening of the locks have proved a difficult work, and much 
still remains to be done before they will be ready for use. At 
Birkenhead the northern entrances are making good progress. The 
whole of the masonry on the river side of the outer gates is in an 
advanced state, and ready for the reception of the coping. The 
storm gates to the three entrances are placed in position, and, by 
the end of the present month, they will be r.ady for closing. Much, 
however, will remain to be done in the removal of the river wall 
opposite the entrances, in the bank behind, and the rock underneath, 
and great caution will have to be observed to avoid a burst in from 
the sea when the work is more advanced. The hydraulic machinery 
for working the extensive system of sluicing, and the gates and 
bridges throughout these entrances, are being provided by Sir 
William Armstrong and Co. At the Morpeth dock and lock 
dredging is stillin progress outside the entrance, and a good fair- 
way channel is now open ready for use whenever the water is 
admitted into the dock. The shoulder of rock on the south side, 
just within the dock, is in course of removal. The corn warehou-e 
dock is in a good state of forwardness, and the walls are making 
rapid progress on all sides. Nothing has yet been done towards the 
foundations of the warehouses. It was stated that it had been 
proposed, at a meeting of the works’ committee, that the new 
Birkenhead corn warehouses should be built fireproof, at an 
increase in the cost of £35,700; but the motion had been lost by four 
votes against three. Mr. Rankin said the corn trade had refused to 
meet any portion of the additional expense, and it was an outlay 
which the committee did not feel justified in incurring alone. ‘The 
Warehouse committee recommended the board to transfer £31,110 
from the warehouse account to the general account; the Albert 
warehouse contributing £15,800; Stanley, £8,192; Wapping, £5,770 ; 
and Birkenhead, £1,390. The committee also recommended certain 
alterations at No. 3 ground-floor warehouse, Birkenhead, at a cost of 
£108, and the erection of a crane, to meet the requirements of the 
tobacco trade. 
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THE LOCOMOTIVE BOILER EXPLOSIONS OF 
THE YEAR 1864, 


Last year, four of the some 6,500 engines at work in the United 
Kingdom dlew up. Loss of life and bodily suffering were caused 
in each case, and in each case also, this loss of life might have been 
ten, perhaps a hundred, times greater. The destruction of property 
formed also no despicable amount, and, in truth, each of these ex- 
plosions were so many violent and noisy signals that a much greater 
amount of property was being silently destroyed. For each of these 
loud and public manifestations of mismanagement, there must be a 
much quiet destruction and a good many silent ruptures, of locomo- 
tive boilers. It is impossible to believe that we really know how 
to manage locomotive or other boilers, as long as explosions do 
occur, especially when we remember that the locomotive and its 
boiler are, when at work, under the most watchful supervision of 
at least two pair of eyes, A stationary boiler, particularly when fed 
with good and lasting fuel, is much more left to itself, but a locomo- 
tive engine driver has always his hand either on the regulator or 
the reversing handle or the gauge cocks ; or is with either the shovel 
or the oil cup within his grasp. There can here but seldom be a talk 
of the water getting low or the steam too high, and, in 
the fact of this constant and continued watchfulness, added to 
the skilled supervision in the repairing shed, we ought to 
expect that the average number of locomotive boiler ex- 
plosions should be very much lower than any other de- 
scription of boiler. The natural thought is that something must 
be wanting, either in the construction or arrangement, or both, of 
the locomotive boiler; and this supposition is strengthened by an 
examination of the diagrams and observations contained in the 
reports on these four explosions by Capt. Tyler, the able Inspector of 
Railways of the Board of Trade. Three of these explosions point 
to causes exactly similar in character; and each of them is such a 
curious proof of much that we have so long advanced, that we feel 
the importance of giving the facts as much circulation as lies within 
our power. 

All the three explosions we allude to occurred in the month 
of May last. It will be seen that all the locomotive superintendents 
who have publicly and strenuously abjured the hydraulic test at the 
great trial arising out of the explosion of a locomotive boiler in 1862, 
have now, one and all, an explosiun to explain away. In the next 
place it will be seen that all the three were of pretty nearly the same 
age, and each one exploded while it was standing. This remark also 
extends to the explosion on the North London Railway in last 
Avgust. But the most important observation is that each of the three 
explosions began at one of the plates of the barrel, and that the 
weakness, resulting in explosion, manifested itself in the form 
of furrows, or channels, parallel to one of the longitudinal 
or horizontal seams, and along the upper edges of the joinis, Of 
these three boilers which burst in the charming month of May last 
year, it will be seen, op examining the sketches, that the London 
and North-Western Railway boiler gave way at the fire-box rings 
of the shell; the boiler which exploded on the Metroplitan burst at 
the middle ring ; and the Midland boiler ruptured at the smoke-box 
ring. Nor do these cases stand alone. Capt. Tyler has reported upon 
four similar cases within the last three years; “ two upon the London 
and North: Western (also southern division), one upon the North- 
Eastern, and one upon the Great Western Railway, in all of which 
the barrels” have been corroded away till explosion took place, It 
thus appears that seven cases of this kind have occurred in the short 
period of seven years. 

lig. 6 shows a longitudinal elevation of the boiler which ex- 
ploded on the London and North-Western on the 30th of May last. 
It was built by Mr. Fairbairn, of Manchester, and delivered to the 
South Staffordshire Company in February, 1849. It was transferred 
to the London and North-western Company in 1856, after being 
repaired at Crewe. Since then it had been repaired at Wolverton. 
It wasa passenger engine, with 5ft. 9in.driving wheels. Thecylinders 
were 16in. in diameter, with a 2lin. stroke. The boiler barrel was 10ft, 
long and 3ft.11in. in diameter inside, the plates being jin. thick. The 
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fire-box heating surface was 89ft.,and the internal firetube surface was 
965 square ft. The working pressure of the boiler was 100 lb., and the 
boiler burst at this pressure. The distinctly marked furrow, rising 
perfectly parallel to the front, is here interestingly prominent. This 
furrow caused the explosion, the metal being here almost entirely 
eaten through, and the fire-box ring was torn completely off the 
barrel, being. thrown off some fifty yards to the rear. As is shown, 
the line of fracture proceeded “ partly through the whole plate of 
the middle ring, and partly through the rivet holes of the vertical 
seam between the fire-box ring and the middle ring. The dome, 
2ft. in diameter, was separated from its seat by the fracture of 
30 § bolts, and was thrown toa distance of 120 yards to the right 
front.” The crank-axle was broken, the right driving wheel 
thrown off the rails, the inside framing broken, and the outside 
framing bent, a spring being also broken. 

Figs. 2, 3, and 4 give an elevation of boiler, plan of barrel, and 
view of fractured plates of the boiler which burst at the Bishop’s- 
road station of the Metropolitan Railway on the 9th of May, last 
year. It was a six-wheel coupled engine, with 5{ft. wheels, giving 
a wheel bore of 14ft. 6in. ; cylinders, 16in, diameter by 22in 
stroke. The barrel was 3ft. Yin. diameter, and 1Uft. long, and ¢ plates. 
The heating surface of its fire-box was 78ft., aud that of its tubes 
815ft. It was made in 1850 by Messrs, Hawthorne, of Newcastle. 
The boiler was worked at a pressure of 120 1b., but at the time ft 
exploded the pressure was only 110 lb., having risen from 76 Ib. 
when the engine reached Bishop’s-road at 9.20. The explosion 
clearly began at the middle ring, as we ourselves had occasion to 
notice. A groove or furrow extended at a distance of about 2ft. 
above the seam of rivets on the left side, and at this furrow the 
metal was reduced in some parts vo ;;in. bare, while just in the 
centre of the plate there was very little metal left’ holding. The 
piece A, with portions of the siding and a part of the dome, flew into 
the Great Western station yard. The dome was thrown some 404ft. 
in an opposite direction. The fragment E, with a long stay, were 
doubled down and thrown to the right, while fragment D was 
thrown over the engine, falling seven yards to the left, and thirty- 
four yards in front of the engine. Fragment B, projected from the 
left of the engine, fell down ten yards from it. 

Figs. 1 and 5 are left and right side elevations of the boiler which 
burst on the 5th of May at the Colne station of the Midland Rail- 
way. It was delivered in 1854 to the company by Messrs, Kitson 
and Hewitson, of Leeds. It was a six-wheel coupled goods engine, 
with 5ft. wheels. The cylinders were 16in. in diameter, with @ 
24in. stroke. ‘‘he barrel of the boiler was 11ft. Gin. long, 4/t. 3in. 
diameter, and of jin. plates. The fire-box heating surface was 
110 square feet, and its tube surface 1,000 square feet. ‘The boiler 
was worked at a pressure of 140 lb. A, B, shows the weakest part, 
extending for about 2/t. horizontally above the longitudinal seam of 
rivets, and for the same distance vertically along the front plate of 
tbat ring. The rails upon which the driving wheels stood were 
broken, as also the framing on both sides. With the sketch 
of the exploded Midlaud engine, a reference table is given, in 
whichNo, 1 plate is given as blown backwards to the left 
at an angle of about 45 deg., to the distance of 300 yards; 2, in 
the same direction as 1, the distance 500 yards ; 3, blown down on 
the machinery; 4, 5, 6, and 7 blown 100 yards to the left; 8, 
attached to the bracket at the smoke-box end; 9, blown down on the 
crank axle and machinery ; 10 and 12, not known; 11 blown forty 
yards to the right; 13, do., 100 yards to the left; 14, do., into the 
tender; 15, do., 150 yards to the right: 16, left on middle bracket. 

The locomotive which exploded on the 16th of last August on the 
North London Railway was a tank engine, with 3{t. Gin. leading 
wheels, and 5ft. 3in. middle and trailiug wheels, coupled together, 
and forming a wheel buse 13{t, 6in. wide. The cylinders were 1din. 
in diameter, and with a 22in. stroke, ‘Ihe fire-box heating surface 
was 7l{t. 4in., and the tube surface 7U5{t. The engine had been 
delivered in 1554, by Messrs. Stotherd and Slaughter, of Bristol. 
This engine exploded through “ the gradual failure” of the stay 
bolts at the left side of the fire-box, “ near the inner surface of the 
iron plate,” arising “from the movements of the iron and copper 
plates, due to their different rates of expansion at an equal increase 
of temperature, and to the higher temperature to which the copper 
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pate is ex ;” and as we wish more nga nd to notice the 
iailures at the barrel, we will not further refer to this engine for the 
present. 


The London and North-Western engine had been running three 
years and a-half, the Bishop’s-road Station engine nearly one and 
a-half years, and the Midland engine two years and five months since 
its last internal examination. Captain Tyler states that some super- 
intendents allow their engines to run as long as seven years before 
an internal examination, and he recommends “ that a longer period 
than three years should in no case be allowed to elapse without a 
thorough internal examination.” All these engines were of course 
provided with the usual two safety valves and pressure gauge. 

It will be seen that though the diagrams given in Captain Tyler’s 
report are very interesting, and are valuable as far as they go, their 
scientific importance, and the facilities they might afford to enlarg- 
ing our knowledge of boiler explosions, might be greatly increased 
by more elaborate drawings. We have no doubt that if Captain 
Tyler had the right to require fuller drawings he would do so; and 
in the mean time, he is obliged to content himself with what he can 
get. There is an important peculiarity about atubular boiler which 
ought, we think, to greatly facilitate the grounding of an opinion as 

. to where rupture began. We have thus generally noticed that the 
course of an explosion—the spot where it first began—is clearly 
indicated by the distortion or bending of the tubes. That the explosion 
at Bishop’s-road station first began at the middle ring was already 
clearly indicated by the position of the tubes, which were bent outwards 
from the centre line (so to speak) of the course the exploding 
water took when the pressure was removed from the surface by 
the giving away of the plate. We should thus like to see some 
cross-sections of the barrel, showing the positions of the tubes, &c. 
Sections of the furrowed plates, drawn to a larger scale, would 
also be valuable. It is probable that some explanation, or step 
towards an explanation, would be arrived at if the mysterious 
phenomena of pitting, if we were only able to compare a number 
of diagrams of pitted boilers together, in which the position of 
the iniets for the feed water were marked down. Of course, we 
may wish for these things, but that is no reason why we should 
get them, as it is probable that the respected locomotive superin- 
tendents who disbelieve in testing boilers would like to forget as 
soon as possible the unfortunate results of their defective prac- 
tice. 

Captain Tyler considers that the influences furthering the destruc- 
ton of the ordinary locomotive boiler are so varied that its duration 
cannot be prognosticated within a narrower margin than from five 
to twenty years. There is a combined chemical and mechanical 
action, each one aiding the other, “and these are assisted by the 
galvanic action, which is the joint effect the different materials 
commonly employed in the boiler ; namely, copper for the fire-box, 
brass (frequently), for the tubes, and iron for the shell.” The 
localisation of the furrows at or near the lapof the joint points to 
their origin, which is clearly due to mechanical action, tothe alternate 
expansion and contractiou—to the continued buckling to and fro 
caused by the rise and fall of the pressure within the boiler shell. 
The metal is here affected like a bit of wire, which is bent to and 
fro, and a cake of oxide forms upon it, and is being continually 
brcken off, and as often giving rise to afresh deposit. Then comes 
the peculiar action of “pitting,” in the formation of indented spots, 
just like pock marks. We do not think that any plausible 
explavation has yet been put forward to account for this 
phenomenon, We differ from Captain Tyler in ascribing the 
interval corrosion to galvanic action, as pitting has beer found in 
boilers without a particle of brass, or of any other metal than iron, 
about them. There can be no doubt, however, that the effect of the 
various actions on the shell, “ is more or less rapid according to the 
quality of the water, the mileage duty performed by the engine, the 
quality of the material in the boiler, the manner in which it is con- 
structed, and the pressure at which it is worked.” Captain Tyler pro- 
poses that only butt-joints should be used, and that all the lorgitudi- 
nal seams should be put above the water line in order to diminish 
the corrosion. He also adopts the general belief, which is largely 
gaining ground, that ‘‘the barrel should be strengthened at the 
vertical or transverse joints, and at intermediate intervals, either by 
the addition of belts—in the same way, in fact, as all inside tubular 
flues are now strengthened, or by the use of plates, rolled thicker 
in the middle as well as at their edges. Captain Tyler lastly advo- 
cates that boilers should be re-tested whenever they come in for repair, 
“up to, say 56 per cent. above the pressure” at which they are 
worked. ‘This 50 per cent. might to be supposed to form a margin 
of safety between the working pressure and the strength below 
which the water should never fall. Whatever danger there may be 
in the incautious application of the hydraulic test, the uncontested 

fact, that explosions scarcely ever occur on those lines where the 
boilers are tested, ought to further the systematic and universal adop- 
tion of the hydraulic test for boilers. 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissivners of Patents. 





Grants of Provisional Protection for Six Months. 

2062, FRIEDRICH KkEUZ, Cannon-street, London, “ Improvements in the 
manufacture of crinolines, dresses, mantles, and other such like articles 
of wearing apparel.’’"—Petition recorded 19th August, 1864. 

2195. Grok@r Bepson, Manchester, * Improvements in machinery or 
apparatus for rolling wire rods and wire."—-Petition recorded Sth 
September, 1864. 

2508. WILLIAM EDWARD Grpok, Wellington-street, Strand, London, *‘ An 
improved sanitary toilet apparatus.’ — A communication from Jules 
—* Faubourg St. Martin, Paris.—Petition recorved 11th November, 

864, 

2943. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ An improved 
lighting composition and an improved apparatus for lighting together 
with the employment of pyrophorous materials for the lighting of cigars, 
ipes, and other articles."—A communication from Charles De Changy, 
srussels, Belgium.—Petition recorded 24th November, 1864. 

2974. Vincknt Gacuk, Nantes, France, **An improved system of paving.” 
—Petition recorded 29th November, 1864. 

3006, Witliam CLAsk, Chancery-lane, London, “ Improvements in the 
means and apparatus employed for actuating railway brakes.”—A com- 
munication from Fiangois Ferdinand Auguste Achard, Boulevart St. 
Martin, Paris.— Petition recorded 2nd December, 1864. 

3010. Epwakp Bevan, Birkenhead, Cheshire, and ABEL FLeMine, Liverpool, 
“*An improvement in the construction of bottles, jars, and like vessels of 
capacity, and improved means for securing or fastening corks and other 
stoppers therein.” 

8014. RicHARD AKCHIBALD BROOMAN, Fleet-street, London, ** An improved 
comb or ornament for the back of the head of ladies.”—A communica- 
tion from Frangois Xavier Alexis Fauvelle Delabarre and Jules Frangois 
Xavier Fauveile Delabarre, Paris.— Petitions recorded 8rd December, 18t4. 

3026. WiLLiAM CLARK, Chancery-lane, London, “ Improvements in fire- 
arms, cartridges, and cannon, and in an improved method of fixing the 
bayonets of fire-arms,”—A communication from Hiram Berdan, New 
York, U.S.—Petition recorded 5th December, 1864. 

3030. THoMas ATkKiNs, Fleet-street, London, ‘Combining apparatus used 
for regulating, adjusting, and indicating the supply and flow of hydro- 
carbon and other gases and vapours, with improved apparatus for effect- 
ing the perfect carburation and puritication of such gases and vapours for 
illuminati: g and other purposes, and for improvements in the construc- 
tion of the apparatus for ¢ffecting the same.” 

3¢41. WittiaM Chark, Chancery-lane, London, “Improvements in appa- 
ratus for the manufacture of boots and shoes."—A communication trom 
Charles Rhodes Goodwin, Boulevart St, Martin, Paris.— Petitions recorded 
6th December, 1864. 

3056. HENRY WiLson, _Stockton-upon-Tees, Durham, ‘Improvements in 
apparatus for injecting tallow or other lubricant into steam boilers, 
— and steam-tight vessels, likewise for regulating the flow 

3058. Joun Norton, Bray, Wicklow, Ire’ ba 4 , 
struction of bows used By archers,” ccs ihe soetemmaneemectaes 

80¢0, CHARLES CROCKFORD, Holywell, Flintshire, “Improvements in trac- 
tion on railways, more especially adapted to steep gradients,” 

3062, RICHARD ARCHIBALD BRoomaN, Fieet-street, London, “ Improvements 
in eee for cooling and freezing.”—A communication from Marcar 
Beylih’g, Constantinople, Turkey.—Petitions recorded Sth December, 1864. 

3064. JoHN Henky Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in apparatus for facilitating the starting of railway and other carriages 





and wagons.”—A communication from Reuben Trumbull Monroe Wells, 
Stanbridge, Canada East. 

3066. THoMas Humpurey Rozerts, Bedford-street, Plymouth, ‘‘Improve- 
ments in apparatus for retarding and stopping carriages.”— Petitions re- 
corded 9th December, 1864. 

3070. LazARuS MoRGENTHAU, Basinghall-street, London, “Improvements 
in preparing tobacco for the manufacture of cigars, snuff, and other 
purposes.”— Petition recorded 10th December, 1864. 

8076. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “‘ A new method 
of ornamenting fabrics."—A communication from Frangois Vouillon, 
Louviers, France. ‘ : 

8078. RopertT MaTuers, Boundary-terrace, Burley-road, Leeds, Yorkshire, 
** Improvements in sawing machinery.”— Petitions recorded 12th December, 


1864. 

3080. FREDERICK GEORGE MULHOLLAND, Essex-street, Strand, London, 
“Improvements in purifying resin or other substances of a similar kind 
and character.” 

3082, Ricnarp HELssy Jonnson, Eccleston, Lancashire, ‘‘ Improvements in 
the construction of glass-maker’s ‘ pots,’and in the application of heat to 
the materials or glass ‘ metal’ contained therein.” 

3083. CHARLES RENDALL, High-street, Whitechapel, London, “ Improve- 
meuts in atmospheric railway brakes and communications.” 

3084. RICHARD ARCHIBALD BroomaN, Fileet-street, London, “* Improvements 
in, or a new and improved composition for, preserving and ornamenting 
stone, wood, and other substances.”—A ication from Ferdi j 
Miller, Nancy, France. 

3086. WittiAM Henry CUuLLINGroRD, Phillimore-gardens, Kensington, 
London, ‘‘ Improvements in thermometers.” 

3088. ALFRED VINCENT NEwTON, Chancery-lane, London, ‘ Certain im- 
provements in solar timepieces.”— A communication from Theodore 
Ruggles Timby, Saratoga Springs, New York, U.S. : 

3089. Groret Exiiort, Vulcan Ironworks, Hull, Yorkshire, ‘‘ Improved 
means of, and apparatus for, working capstans on ship board and else- 
where.” —Pelitions recorded 13th December, 1864. 

3090. EpmMunp WinDER Otway, Reading, Berkshire, ‘‘ Improvements in 
roller gins for ginning or cleaning cotton.” 

3092. CHARLES Hancock, West-street, Smithfield, and StzrHen WILLIAM 
Sutver, Bishopsgate-street, London, “ Improvements in electric insula- 
tion.” 

3004. CuaRLES Hancock, West-street, Smithfield, and SrerHen WILLIAM 
Sitver, Bishopsgate-street, London, “ A new manufacture of sheets and 
surfaces for designs and ornamental purposes.” 

3096. HERBERT TAYLOR, Mark-lane, London, ‘‘ Improvements in the manu- 
facture of ruffles, frills, and gathered fabrics, and in the machinery or 
apparatus employed therein.” — A communication from Henry John 
Baker, New York, U.S. 

3098. WILLIAM WHARLDALL, Pontefract, Yorkshire, ‘“‘ Improved machinery 
or apparatus for the manufacture of liquorice cakes, applicable also to 
the manufacture of other cakes or lozenges made of plastic materials.” 

$100. Joun Garrett Toncur, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of watches or other similar 
timel rs."—A ication from Charles Lehmann, Paris. 

3104, Samus Hoop, King William-street, London, ‘“‘ An improved method 
of securing coal plates, applicable to the securing of glazed area gratings, 
trap doors, and other similar covers.” 

3106. GeorGk Kent, High Holborn, London, “ Improvements in apparatus 
for cleaning and polishing knives."”— Petitions recorded 14th December, 1864. 

3113. Wittiam CLARK, Chancery-lane, London, “ Improvements in the 
decoration of walls, pavements, and other surfaces in cement, concrete, 
and other substances.”"—A communication from Eugene Mathieu de 
Bonnay, Boulevart St. Martin, Paris.—Petition recorded 15th December, 
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1864. 

3117. SterpHEN WasTELL Hooper, Fleet-street, London, “ Improvements in 
the preparation of the surface or surfaces of parchment.” 

3lvl. James Wuirr, High East-street, Dorchester, **‘ Improvements in 
closets and commo.ics.” 

3123 WiLLIaM Corton, Loughborough, Leicestershire, “ Improvements in 
machinery or apparatus for the mauufacture of looped fabrics.” 

3125. MicuakL JoHN Haines, Victoria Rope Walk, Bristol, ‘‘ Improve- 
ments in the construction of straps or bands employed for driving 
machinery.”’— Petitions recorded 16th December, 1864. 

3127. Joun Garrett TonG@vueE, Southampton-buildings, Chancery-lane, 
London, ** Improvements m pneumatic apparatus for raising and drawing 
off liquids and gases.”—A communication from Luis Meslin, Rue St. 
Honoré, Paris, and Celestin Rahon, Douzy, Ardennes, France. 

$129. Freperick Covukk, Denton, Lancashire, ‘* Certain improvements in 
machinery or apparatus to be employed in the manufacture of hats or 
similar coverings for the head.” 

3135. FrepeRick Price, Gresford, Denbigh, “ Improvements applicable to 
mills for grinding corn and other substances.” 

$137. ZeBina EastMAN, Bristol, Gloucestershire, ‘‘ Improvements in rails 
or trams for street and other roads or ways, in wheels to run thereon, 
and in the working parts of carriages or wagons to be used therewith.” 

3139. Henry Davey, Gunnislake, Cornwall, ‘“‘ Improvements in steam 
engines,”—Petitwns recorded 17th December, 1864. 

3141. Joun ARTHUR Hopkins and CHARLES CuLPin, St. Ives, Huntingdon, 
** Improvements in ploughs and apparatus fof tilling the soil.” 

3147. Henry Frepkerick MCKILLoP, Belvedere, Kent, ** Improvements in 
compositions for coating or covering ships.” 

3149. Sir FRANCIS BLACKWOOD, Southsea, *‘A new or improved apparatus 
for elevating or lifting shot or shell to the fighting deck of vessels or in 
batteries of war.” 

3151. Epwarp Tuomas Hvua@ues, Chancery-lane, London, ‘ Improvements 
in machinery or apparatus for making laces, braids, cordings, and edges.” 
—A communication from Jean Cheynet, Lyons, France.—Petitwns re- 
corded 19th December, 1864. 

3155. Henrt Drungav and Pierre Larpet, sen., Nantes, Loire Inférieure, 
France, *‘ An improved double suction pump, suitable for pumping bilge 
water out of ships.” 

3159. Tuomas AvuGuUSTIN GRiMsTON, Clifford, Yorkshire, “ An improved 
apparatus to be used with breech-loading fire-arms, so as to render them 
available for use as breech-loaders or muzzle-loaders, as may be found 
convenient.” 

3163. Jose Pura y LiuAGgosTera, Strand, London, “ Improvements in 

hi for spinning cotton and other fibrous materials.”"—A commu- 
nication trom Juan Esteve y Vil4, and Gils Esteve y Vil4, Barcelona, 
Spain.— Petitions recorded 20th December, 1864. 

3171. Joun RamspoTToM and THoMAS BLACKBURN, Blackburn, Lancashire, 
**Improvements in the construction of hydraulic and other engines for 
obtaining motive power and for compressing and measuring fluids.” 

8173. Louis Rupotren Bopmxr, Thavies-inn, Holborn, London, ** Improve- 
ments in the mode of working hydraulic presses, cranes, lifts, and other 

hinery and apparatus actuated by water pressure, and in machinery 
and apparatus connected therewith.”—A communication from Charles 
Brown, Winterthur, Switzerland, 

3175. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements 
in photographic apparatus."—A communication from Gabriel Jules 
Bourdin, Paris.— Petitions recorded 21st December, 1864. 

3181. CHARLES GEORGE WiLs0N, Gracechurch-street, London, *‘ Improve- 
ments in machinery for pressing cotton or other elastic substances.”— 
Petition recorded 22nd December, 1864. 











Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

8215. WittiAM Epwarp Gerber, Wellington-street, Strand, London, “ An 
improved apparatus for administering douches and in injections with 
continuous and continual jet.”— A communication from Julien Salamon, 
Faubourg St. Martin, Paris.—Deposited and recorded 27th October, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 
8240. WiLL1AM TURNER and Joun WiLL1AM Ginsoy, Hammersmith, Dublin. 
Dated 27th December, 1861. 
3243. Thomas WILLIAM ATLEE, Birmingham.- Dated 27th December, 1861. 
3260. WiLLiaM ToneUR, Chryssell-ruad, Brixton, Surrey.—Dated 31st 
December, 13861. 
18. WILLIAM BakKER PatRICk, Highgate, Middlesex.—Dated 1st January, 
1862. 
23. HERMANN Escuweer, Mincing-lane, Loncon.— Dated 2nd January, 1862. 
8268. JoHN HasLaM, Preston, Lancashire.—Dated 31st December, 1861. 
3275, RICHARD ARCHIBALD BRooMAN, Fieet-street, London.—A communica- 
tion.—Dated 31st December, 1861. 





Notices to Proceed. 

2062. FRIEDERICH KREUZ, Cannon-street, London, “‘ Improvements in the 
manufacture of crinolines, dresses, Mantles, and other such like articles of 
wearing apparel.” 

2063, JULIUS TuumsEN, Copenhagen, Denmark, ‘‘ Improvements in batteries 
for generating electricity, and in apparatus for converting the quantity 
thereof into intensity.” — Petitions recorded 19th August, 1s64. 

2067. JoHN WALKER, Cowper-street, City-road, London, “ Improvements in 
= of war and batteries, and in mounting, werking, and covering guns 
to be used therein.” —Petition recorded 20th August, 1864. 

2068. FRaNZ FeicuTINGER, Montague-place, Islington, Lovdon, “ An 
improved method of preventing damp, insects, and vermin from entering 
dweliing-houses, walls, and other erections or buildings.”—Petition re- 
corded 22nd August, 1864. 

2101. Groner Davins, Serle-street, Lincoln’s-inn, London, ‘‘An improved 
system of filter presses.”—A communication from Jacques Jacquier and 


Vincenz Danek, Paris. 
2103. ANN NgwTon, Packington-street, Islington, London, “ An improved 





apparatus for receiving or holding clothes, ornaments, or other articles.” 
—Petitions recorded 25th August, " 

2167. Marks LEOPOLD MULLER, Coleman-street, London, “ Improvements 
in watches.” 

2112, RicHARD MARSHALL, Wandsworth, Surrey, “ Improvements in 
carriage windows.”— Petitions recorded 26th August, 1864. 

2119. JoszpH CHEETHAM, Oldham, Lancashire, ‘‘ Improvements in self- 
acting mules for spinning cotton and other fibrous materials.”— Petition 
recorded 29th August, 1864. 

2127. Joun Packer, St. John’s-hill, New Wandsworth, Surrey, ‘‘ Improve- 
ments in signals in railway trains.” 

2129. Joun SHanks, Barrhead, Renfrew, N.B., “Improvements in water- 
closets.”—Prtitions recorded 30th August, 1864. 

2135. WiLLIaM BULLoUGH, Blackburn, Lancashire, ‘‘ Certain improvements 
in looms for wea: ing.” —Petition recorded 3\st August, 1864. 

2150. TuHappeus Fow.eR, Seymour, Connecticut, U.S., “‘An improved 
method of coating pins and other articles with tin or other metal.’’"— 
Petition recorded 1st September, 1864. 

2168. TaoMas EDWARD SyMonpDs, Adam-street, Adelphi, London, ‘* Improve- 
ments in the construction of ships and other vessels.”— Petition recorded 
5th September, 1864. 

2194. Tuomas TAYLOR, Euston-grove, London, ‘‘ Improvements in urinals.” 

2196. ALFRED VINCENT NewToN, Chancery-lane, London, ‘‘ Improvements 
in sewing machinery, parts of which improvements are applicable to 
ornamenting fabrics and covering buttons."—A communication from 
Isaac Merrit Singer, New York, U.S —Petitions recorded 8th September, 


1864. 

2247. Joun Evton Morris, Liverpool, ‘‘ Improvements in instruments for 
measuring and registering distances passed over by pedestrians.” —Petition 
recorded 15th September, 1864. 

2331. Exias Rozison Hanpcock, Norfolk-street, Strand, ‘‘ Certain improve- 
ments in engines to be worked by steam or other motive power.”— Petition 
recorded 22nd September, 1864. 

2430. WALTER SmitH CowLEs, New York, U.S., “An improvement in 
means for adapting casks and analogous structures to retain petroleum, 
naphtha, and the like fluids.".—A communication from Louis Spicer 
Robbins, New York, U.S.—Petition recorded 3rd October, 1864. 

2515. JamMEs SuateR, Salford, Lancashire, “ Improvements in toothed 
chains for worked toothed or chain wheels.”—Petition recorded 12th 
October, 1864. 

2530. JosePu BaTKIN, Dunstable-villas, Richmond, Surrey, ‘‘ An improved 
bean slicer.” —Petition recorded 13th October, 1864. 

2532. WILLIAM Epwakp Gep@k, Wellington-street, Strand, London, “ Im- 
provements in power looms for weaving.”—A communication from 
Adolphe Avize and Auguste Céte, Faubourg St. Mar’in, Paris. —Petition 
recorded 14th October, 1864. 

2582. WasSHINGTON MicHAEL RyYER, Rue du Mont Thabor, Paris, ‘“ Improve- 
ments in iron-clad vessels and other apparatus for conveying aud 
exploding submarine explosives.”— Petition recorded 19th October, 1864. 

2937. Joun Wuirs, Finchley, London, “ Jmprovements in means or appa- 
ratus employed in purifying, changing the temperature, and impregnating 
atmospheric air, which improvements are also applicable to the purifica- 
tion or separation of gases or vapours, and ; art of which improvements 
is also applicable in obtaining motive power for other purpozes.”—Petiion 
recorded 24th November, 1864, 

3006. WiLLtaM CLARK, Chancery-lane London, ‘‘Improvements in the 
means and apparatus employed for actuating railway brakes.”— A com- 
munication from Frangois Ferdinand Auguste Achard, Boulevart St. 
Martin, Paris.—Petition recorded 2nd December, 1>64. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 

List of Specifications Published during the week ending 
3l:t Lecember, 1864. 

859, 6d. ; 922, 4d. ; 928, 4d. ; 924, 1s. 10d. ; 925, 4d. ; 926, 4d.; 927, 10d. 
928, 4d.; $29, 4d.; 930, 4d.; 931, 10d.; 933, 4d.; 984, Is. 10d. ; 935, 8d. 
936, 1s. 6d. ; 937, 2s.; 938, 4d. ; 989, 8d. ; 940, 4d. ; 942, 1s. 4d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

1463. J. G. MARSHALL, Leeds, ‘‘ Steam generators.” —Dated 13th June, 1864. 

This invention has for its ol ject to produce a perfect circulation of the 
water in the steam boiler or generator, so that the steam, immediately it is 
generated, may at once escape from the surrounding water and reach the 
steam space above. By a proper circulation of the water, the colder por- 
tiops thereof will be brought into contact with the hollow parts of the 
steam generator exposed to the fire or heated gases, and steam will be 
more rapidly generated than in boilers of the ordinary construction. 

1478. C. TayLor and J. Don, Stratford, ** Apparatus for working the valves 
of steam and other engines.” —Dated 15th June, 1564. 

This invention consists in an arrangement of parts whereby the patentees 
are enabled to work the valves of locomotives, marine, and other engines 
with one eccentric for each valve, at the same time retaining all the advan- 
tages of the two fixed eccentrics with the link motion, and even attaining 
some additional advantage in working the steam more or less expansively, 
and vtherwise. 

1485. J. FuetcnEr, Droylesden, nar Manchester, and H. Bowrk, Halifax, 
“ Apparatus sor Jeeung boulers, or for forcing water or other fiuids."— 
Dated 15th June, 1864. 

This invention relates to further improvements in injectors or apparatus 
for which letters patent were grauted to the present patentees dated 3rd 
February, 1863 (No. 304), and these improvements consist in constructing 
and arranging the apparatus,and ap; lying parts thereto in such a manner 
that the supply of both water and steam may be regulated simultaneously, 
or by one motion also that tallow, oil, or other watter or substance capable 
of being Jiquified by heat may be supplied thereby to boilers. 

1492. S. Youne, Manchester, “‘ Obtaining motive power.”—Dated 16th June, 
1 


64. 

This invention relates'to the production and application of a motive power 
by means of the pressure of weights, and the improvements consist in a 
novel combination, construction, and arrangement of mechanism for apply- 
ing the power so obtained to a crank shaft, so as to constitute an engine. 
The weights are to be applied in the furm of ordinary governor balls con- 
nected to a slide which presses upon one end of aseries of bell crauk levers, 
and so causes another lever to slide or move a cylinder (having a diagonal 
rib on its surface) along a key way on the crenk shaft, which sliding move- 
ment causes the ends of two levers to act against the diagonal rib so as by 
their friction to effect the revolution of the cylinder and crank shaft. Tho 
opposite ends of such levers also transmit motion to a sliding block or spring, 
which is connected by a rod to a crank on the crank shaft, from which the 
governor balls receive motion. Thus it will be seen that, when the power 
of the engine 1s beginning to be spent, the weight of the balls, by falling 
and pressing the levers, maintains the working power.—Not procecded 
with. 





Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hur- 
ness, XC. 

1432. R. ALDRIDGE, Gracechurch-street, London, “ Working the rudders: of 

boats, ships, and other vessels.” —Dated 9th June, 1864. 

This invention relates to obtaining a greater command over ships’ rudders 
than has hitherto been obtained, and consists in app:ying and working two 
or more sets of gear, attached to one or more jevers on the rudder, and all 
worked by two or more helm-wheel barrels, fitted in a frame, and working 
together by means of cog wheels, or ovber suitable appliances, and by 
which arrangements of paris, though one half of the gear should break 
away, command of the rudder is maintained by the other half. 


1450. A. WALKER, Buffulo, New York, U.S., “‘ Steam and sailing vessels.”"— 
Dated 11th June, 1864. 

This inveution consists, chiefly, in constructing vessels with one or more 
arches or truss frames, applied longitudinally in the centre of the hull ; in 
a peculiar form of bottom ; in a peculiar mode of armour plating vessels ; 
in a novel construction of the prow ; ina peculiar manner of mounting ana 
sustaining the turret; in a device for ventilating the interior of the vessel ; 
in a novel construction of movable pilot house, and in a device for raising 
and lowering the same ; and, lastly, in a mode of working and securing the 

h e specification of the invention is too elaborate to be quote: 
here in detail.—No proceeded with. 
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1457. J. Grant, Westerhill, Linton, Kent, ‘‘ Construction of trucks and turn- 
tables for portable railways.”—Dated 13th June, 1864. 

This invention consists, First, in the construction of a truck for portable 
railways, with movable ladders and sides, to let down to a position level or 
nearly so with the bottom of the truck, for the purpose of carrying straw, 
the harvest crops of a farm, or other bulky loads. Secondly, in the con- 
struction of a turntable for portable railways (in the manner set forth), 
adapted for Jaying on the surface of the ground. 

1461. R. A. BRooMAN, Fleet-street, London, “ Engine pits for railways.”—. 
communication.—Dated 13th June, 1864. 

This invention consists in the construction and employmentof engine 
pits of metal, by preference wrought iron, the form being that of a 
rectangular or square-sided box or pan, let into the ground, and carrying 
rails upon the upper rim. Various modifications are given in the specifi- 
cation. 

1467. S. CatLey, Brixham, “ Construction of bridges and viaducts."—Dated 
14th June, 1864. 

The inventor proposes in the construction of bridges and viaducts to 
introduce certain metallic ur wooden rods fur the purpose of strengthening 
or sustaining the structure, and, when desired, suspending the way. In 
order to make these improvements clearly understood, they are described 
below only as applied to two piers and one span or opening of a bridge. 
The inventor proposes to carry a metal rod (or rods, on each side of a pier 
to the opposite pier. This rod or these rods will start from the foundation 
(or even below it) of the one pier, and forming an arch (semicircle or other- 
wise) will pass into and to the foundation of the opposite or next pier. He 
also carries another rod (or other rods) in a similar manner from the 
foundation of one pier to another of an elliptic span; or he carries rods of 
any rise (semicircle, segment, or ellipse), in the manner before mentioned, 
to suppcrt or sustain the sides or framework of the bridge, or suspends it, 
if required. But if from any cause he does not require to carry rods from 
one foundation to the other, he rests their ends on any part of the elevation 
of the piers.—Not proceeded with. 

1468. J Brown, Aldgate, J. T. Way and T. M. Evans, Leadenhall-street 
London, ** Sheathing ships.” —Dated 14th June, 1864. 

These improvements have reference to methods of attaching to ships 
glass or vitreous coated plates. In lieu of employing marine glue to con- 
ncct the backs of glass or vitreous coated plates to ships, as has before been 
proposed, the patentees employ the glue in conjunction with a suitable 
tabric, which is previously coated with the glue on both sides. The glue 
which they prefer to employ is that described in the specification of a 
patent granted to the present patentees (No. 2629) in the year 1862. The 
fabric so coated may be first attached in pieces of a: y convenient size to the 
vessel, This is done either by warming the glue till it becomes adhesive, 
or, in the case of iron ships, by heat-ng the surface of the ship itself ; the 
vitreous plates are then attached by warming the outer surface of the glue, 
or by gently heating the plates theuselves. 

1486. R. Wuiresipe, North Egremont, Cheshire, *‘ Preserving iron ships and 
ships’ sheathing from corrosion and fouling.” —Dated 15th June, 1864. 

It bas beture been proposed to preserve copper sheathing from corrosion 
by attaching to it pieces of zinc, aud this arrangement is successful so far 
as the preservation of the copper is concerned, but it renders the sheathing 
very liable to foul, According to this invention the patentee isolates the 
zine from the copper, and provides wires or conductors to connect the 
two ; these are led into the ship, or so arranged that they may be separated 


In constructing this frame, the principle upon which it is based is the 
separation of the winding from the twisting agents, not by reversing the 
flyer upon the spindle, but by fixing it on the end of a small hollow tube 
which turns freely. The thread on leaving the cylinders enters this tube 
and passes to the flyer, the legs of which are of cast steel, and are screw 
threaded or grooved spirally, to allow of the thread entering the flyer and 
protect it from centrifugal action. The advantage arising from this 
arrangement is that the thread comes directly, and in a straight line from 
the cylinders to the tube and into the leg of the flyer, without being sub- 
jected to the least vibration. 
1448. R. Hatt and J. CuamBers, Bury, Lancashire, ‘‘ Looms for weaving.” 
—Dated 1th June, 1864. 

This invention cannot be described without reference to the drawings. 

1455. E. G. Firton, Manchester, “‘ Improvements in or applicable to carding 
engines.” — Pated 13th June, 1864. 

This invention consists in so constructing the bearings or fixings that the 
axles and necks of the rollers and ciearers will be covered, thus preventing 
the accumulation of fibres on the ax!cs of the rollers. By this means waste 
is avoided, and the labour of removing such fibres when they accumulate is 
economised, Hitherto it has been usual for a part of the axle of the rollers 
between the bend and the end of the roller to remain uncovered, and on 
this uncovered part the fibres accumulate, thus causing waste and loss of 
time. Means have been adopted to prevent this by placing a bush in the 
card roller fixing, which bush covers part of the axle and the neck, but 
these bushes are found very objectionable when the rollers have to be 
removed from the carding engiue for grinding or other purposes. Now 
this invention consists in constructing the fixing or bearing with a pro- 
— extending from the bend to the end of the roller, and with a hinged 

id which covers the end of the axles and the neck of the roller, thus pre- 
venting the accumulation of fibres as above described. 
1460. W. Martix, jun., Dundee, ‘‘ Working mangles employed in finishing 
cloth.” — Dated 18th June, 1864. 

The patentee claims, First, working mangles by the direct action of steam 

or other gas or fluid b lily as described. Secondly, 





externally of those in ordinary use, but they are divided into two parts lon- 
gitudinally, which two parts are joined together by hinges or otherwise. 
On one part or half of the roller needles or points are inserted at intervals, 
whereon to affix one end of the blind. The other part of the roller closes 
over the needles or points, by which the blind is held like the lid of a box. 
The two parts of the roller are secured together, in addition to the hinges 
or joints, by rings or other fastenings. 

1469. G. A. Burn, Doughty-street, London, “* Stoves and fire-places.”—Dated 

14th June, 1864. 

For the purposes of this invention the fire-grate or basket of a stove is 
made with bars, with passages for the passage of the products of combus- 
tion into a back chamber or space behind the back of the stove; the 
openings or yes between these bars are capabie of being closed by a 
single valve, or by a valve to each space or opening. At the lower part of 
the chamber or space at the back of the stove is a hinged inclined stove- 
plate, which is usually closed, but is hinged, in order that the space above 
it may be free from any cinders or dust which may lodge thereon. At the 
upper part of the chamber or space there is a registur valve hung to the 
back of the stove, which can either be closed over the front opening at the 
upper part of the stove, or over the upper part of the chamber or space 
behind the back of the stove ; or its position may be regulated interme- 
diate of these two extreme positions. This register valve is connected, by 
a suitable rod, to the valve or valves which close or regulate the openings 
or grating at the back of the fire-grate or basket, and there is a rod and 
handle leading to a convenient position in front of the stove, by which the 

ition of the register valve, and the valve or valves at the opening at the 

k of the fire-grate, may be simultaneously regulated. Above the 
register valve there is a double valve, which is capable of closing the 
chimney above the stove, or of leaving it partly open; this double valve is 
readily removed when the chimney is about to be swept. 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 





beaming the mangle rollers by attaching them to the elth on the calend 


pi ts of War, or for Defence, Gun Carriages, gc. 





rollers by pressure or friction in the preliminary operation of calendering, 

substantially as described. 

1470. B. ForsErcith, Cornhill, London, “‘ Productions of slivers of wool and 
other sibrous substances.” — Dated 14th June, 1864. 

This invention relates, First, to an improved system or mode of drawing 
off the fleece into a conti:.vous sliver in that class of wool combing machines 
wherein a succession of tufts of wool are detached from the end of a lap by 
a pair of detaching po and deposited in jon so as to forma 
fleece, after having had both ends combed by any well-known or suitable 
appliances, upon a drum, endless travelling band, or other suitable receiving 
travelling surface, and drawn off therefrom in the form of a continuous 
sliver. In this improved system the d: awing-off rollers begin to draw off a 
tuft at one corner thereof, and continue to draw out the fibres in each tuft, 
one after another ; and before the whole of one tuft is drawn off the first 
fibres or staples of the next tuft will have been seized by the drawing-off 
rollers, and so on continuously, thus drawing out and straightening the 
several tufts almost fibre by fibre, in jieu of seizing hold of all the fibres 
composing a tuft at one and the same time. ‘The Second part of the 
invention has also for its object the production of a more even and regular 
sliver, and consists in imparting to the travelling receiving surface, or to 

e detaching nippers by any well-known or suitable mechanical arrange- 








and coupled up at will, When they are coupled the sheathing is p 
from corrosion, and should any fouling be found to accumulate, it is readily 

cleared off by uncoupling the zinc from the sheathing. He encloses the 

ziue in a non-conducting case, say of gutta-percha, which case is firmly 

fixed to the copper, and air-tight everywhere except at the lower end. The 

sea water is suffered to enter the case and envelope the zinc, and the wires 

are coupled when corrosion of the copper sheathing is to be arrested. At 

other times the sea water may be ejected from the case by forcing in air, 

suitable pipes and air pumps being provided, In place of zinc another 
metal positive to copper may be employed; and, similarly, sheathing of 
compounds of copper, or of metal other than copper, may be protected and 

preserved free from fouling by the employment in the manner above 
described of a metal negative to it. In order to protect iron ships the 
patentee employs in a similar manner two metals, the one negative and the 
other positive to iron, and connects thtm alternately to the shell or skin of 
the vessel. 

1490. J. Epwarps, Basinghall-street, London, “‘ Permanent way of raiheays.” 

—Dated i6th June, 186+. 

This invention consists in making iron bow] sleepers with two half chairs 
on the top placed about three inches apart ; the rail is dropped in between 
these half chairs, the sleeper is then turned round, and the rail becomes 
fixed between the half chairs. The inventor uses angle or gutter iron for the 
tie-rods, which are made in two parts, and are volted together in the 
middle of the road, after they are fixed to the sleepers, by passing a bolt 
through the sleeper and screwing it into the tie bar. This invention also 
consists in making a sleeper of suitable form about two feet loug, and in 
fixing on this sleeper curved steel springs, which are then fixed to the rails. 
These springs are made to carry the rails, forming an elastic iron way ; 
bow springs are placed in pockets under the rails to help carry the load ; a 
tie bar of angle half tube or gutter iron is passed into the sleeper, and held 
in its position by a bolt passing through into the bar.—Not proceeded with 
1491. S. Truss, Chester, ** Construction of rails for the permanent way of 

railways. ’=—-Dated 16th June, 1864. - 

This invention consists in constructing the rail with three or more heads, 
either of which is brought to the pcsition required for the rolling stock of 
railways and tramways to run upon.—Net proceeded with. 

1494. M. A. Muik and J. M. M’ILwutam, Glasgow, “ Improvements in and 
relating to railway chairs and slecjxrs.’— Dated 16th June, 1864. 
This invention cannot be described without reference to the drawings. 
1602. W. Cuark, Chancery-lane, London, ** Apparatus for lessening the 
fects of collisvons and other accidents on railways."—A communication. 
— ated léth June, 1864. 
This invention cannot be described without reference to the drawings. 





Ciass 3.—FABRKICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Lressing Fabrics, §c 

1439. J. HaRDACRE, Manchester, ‘‘ Apparatus for preparing o:ton and other 
Jibrous materials to-be spun.’ —Duted With June, 1864, 

This invention relates to the carding engine, anu consists, First, in apply- 
ing over each feed roller a partially circular shield, with a trough or receiver 
at its back part, the said shield bei.g for the purpose of confining the 
draught or current of air caused ty the revolving mocion of the cylinder. 
and passing through the rollers and feedcrs, thus causing the air to force 
whatever dirt or refuse escapes from the cotton or material into the trough 
opposite to it, instead of aliowing the dirt or refuse to fail back and mix 
wiih the material which has passed the carding proccss. These shields furm 
a cover for the cylinder, instead of the orumary casing trough; the cover 
does not completely cover the cylinder, but leaves a small space between 
each shield aud each trotigh, sufficient to allow the draught of air to act on 
the dirt or refuse and force it into the trough. Secondly, in fixing the 
doffer knife to a spring, so that the spr'ng im connection with an eccentric 
shall always act upon the knife and keep it at a proper tensiun or pressure 
to the uoffer.—Not proceded with. 

1440. F. Toruavsen, Poris, ** Braiding machines."—A communication.— 
Dated 10th June, 1864. 

This invention reiates, First, to a new or improved mechanism for stop- 
ping the motion of the braiding frame or machine, in case of breakage of 
any of the threads. Secondly, to a new mode of imparting the braiding 
motion to the bobbins or spools. Thirdly, to several novel modes of 
regulating the tension of the bobbin thread. Fourthly, to an improved 
form of siot in the base piate, on which the bobbin carriers perform their 
braiding motion. The stopping motion is effected Ly causing the thread of 
each bobbin tw pass through an eyelet fixed on asliuing rod, which is acted 
upon by a spiral or watch spring suitabiy secured to each bobbin carrier, 
‘this spring may be made to act in the said sliding rod, either virectly or 
through a rack and pinion. When the thread of one particular rod breaks. 
the eyclet is released, aud the s) ri: g draws the said sliding rod down on 
the plate, so as to meet in course of a rotation a doubie-armed lever. 
which, being thus acted upon, causes a piece or plate of iron to enter 
between the driving wheel and follower, and thus sto, s the motion of the 
frame by throwing them out of gear. Also tie thread having been pieced 
the frame may Le set in motion again by startinga hand lever. The new 
mode of propelling the bobbius in their figure of 8 or braiuing motion 
consists in using, instead of the ordinary star wheels, a round or slightly 
polygonal stud on the boss of each of the i ruiding wheels, against which 
stud a flat lenticular portion at the lower end of each bobbin carrier is 
made to bear in continual contact, aud thus the bobbins are propelled in 
their ing paths or braiding slots. The new modes of tension refer 
to the use of spiral watch springs, for regulating the draught of the bobbin 
thread. In this device, as above alluded to, the spriug eye, and so forth, 
are contained in or supported by a separate cylindrical case alongside 
each bobbin carrier. However, the hollow bobbin carrier itself may be 
used for the said purpose, by fitting it internally with a coiled or helical 
Spring, acting in a manner similar to the watch spring aforesaid. : 

1444. R. A. Brooman, Fleet-street, London, “ Framvs for spinning wool, 
cotton, &c."—A communication.— Dated 10th June, 1864 

The trame which is the subject of the present mvention allows of the 
spinning of all numbers, ordinary, fine, and extra fine, in wool, cotton, and 
textile materials generally, which can be spun on the mule jeuny, and par- 
ticularly the weft cops tor power or hand weaving. With this frame a 
winding sheet is proauced, which gives to the thread a constant tension or 

orsion in relation to the number, and a regular distribution on the bobbin. 








ment, a slight lateral or slogging motion from side to side of the machine 
at each stroke or outward transverse of the detaching nippers, by which 
means the thick or thin parts of the tufts as they are laid upon the 
receiving surface to form a fleece will not occur always in the same line, but 
the thick parts of one tuft will fall into the thin parts of the preceding 
tuft, thus rendering the sliver when drawn off more even or uniform in 
thickness throughout. The Third part of the invention consists in the 
application and use of a series of screw gills to act as the endless receiving 
surface in or upon which the tufts of combed wool or other fibrous material 
are successively deposited, the object of the screw gills being to partially 
draw out and straighten the fibres before they are seized by the drawing-off 
rollers; this straightening action being effected by the use of gill screws 
having a constantly increasing pitch. In combination with these gills the 
patentee employs a detaching nipper, which is made to turn over upon an 
axis after it has detached the tuft, or otherwise to reverse the position of 
each tuft, so as to bring its thinner end towards the drawing-off rollers, as 
set forth in the specification of a former patent granted to the present 

patentee, dated 14th December, 1863 (No. 3158). 

1471. J. Rew and T. Buckisy, Manchester, ‘‘ Manufacture of felts.”— 
Dated 14th June, 1864. 

The First part of these improvements consists in stiffening the backs of 
felts used for carpeting and other purposes , by the application of an im- 
proved solution thereto, the object being to impart to such fabrics more 
body and firmness than they now possess, the said solution being also 
applicable to the stiffening of calicoes and other fabrics. The Second part 
of the invention consists in ornamenting the surfaces of felts used for 
carpeting and other purposes, so as to make them more or less resemble 
tapestry, Brussels, Kidderminster, or other carpets, according to the nature 
of the pattern impressed thereon, which mode of ornamentation, impress- 
ing, or embossing, will also add to the firmness of the material. The Third 
part of the invention consists in the Construction of the machinery necessary 
tor the aforesaid embossing process, and consists in arranging rollers or 
blocks of wood, or other suitable material, so that upon the material being 
passed through or between them, or impressed thereby, the patterns 
engraved, cut, or cast upon the surfaces of the said biocks may be trans- 
ferred to the material operated upon. This may be done most conveniently 
when the felt is in a damp state, and before being passed through the 
drying rollers, but in some cases it may be convenient to impress the said 
patterns when the material isin a more finished state, the application of 
the solution, according to the first part of this invention, facilitating the 
operation, and greatly ing to its per The stiffening solu- 
tion preferred is composed of seaweed or Irish moss, buffalo hide, and china 
or common pipe clay.—Not proceeded with. 

1509. J. H. Jonnxson, Lincoln’s-inn, London, “‘ Manufacture of leys or 
liquors applicable to the cleansing and bleaching of wool, d&e.”—A com- 
munication.—Dated 17th June, 1864. 

This invention relates to the manufacture or production of a peculiar 
menstruum or lye to be employed in the cleasing and bleaching of wool, 
cotton, silk, and other fibrous substances, as well as of textile fabrics, and 
consists, essentially, in the preparation or production and employment for 
the purposes, hereinbefore referred to, of a menstruum or lye which shali 
contain sulphuret of sodium, carbonate of soda, silicate of soda or potash, 
and aluminate of soua or potash, or sulphuret of sodium, and other alkaline 
salts having an alkaline reaction. 








Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, gc. 
1433. R. Rowatt, Glasgow, ** Apparatus for separating granular matters.” 
Dated 9th June, 1804 

This apparatus comprises, «x to one ,» an endless web 
of wire cloth, which, atone part, passes horiz ntally, or nearly so, across 
from one roller to another. The granular matters to be dealt with are fed 
upon the web where it is in contact with the upper part of the first roller, 
and as the web slowly and gradually leaves the roller, the sn ali seeds fali 
through, while the good grain, or a large portion of it passes on over the 
second roller and is delivered from the further side thereof. In generala 
portion of the good grain falls through the web, and it is in consequence 
desirai le to repeat the process upon it, for which purpose the web is made 
to returv horizontaliy across over two rollers a lit'le lower down, and the 
matters which have fallen through the first stretch of the web are con- 
ducted down an inclined plane to the top of the roller at the commencement 
of the second stretch. The good grain, separated by this second stretch, 
passes off over the outer roller, the other matters falling through to a third 
stretch, and then to a fourth, fifth, or iurther siretch, as may be found 
necessary. From the lowe: most pair of rollers the web returns to the top 
over suitable guide rollers at the side clear of the other roliers; or two or 
more separate webs may be employed.— Not proceeded with, 

1483. A. ELLissen, London, “ Cultivating land in order to increase the pro- 
ductive power thereof.” Dated 15th Juve, 13t4. 

In carrying Out this invention the inventor places in the earth a series of 
plates of copper and plates of zinc, connected together by wires, so as to 
form either a galvanic battery, or a number of single elements ; or he uses 
plates of carbon aud zinc, or any of the elements of a galvanic battery. 
The object of the invention is to improve the productive power of the soil 
by mpplying the action of galvanism and electricity as fertilisers.—Not pro- 
ceded with. 


di dificat 
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Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1446. J. Foxury. Stony Stratford, “ Bricks used for walls to which trees are 
to be attached.” —Dated lvth June, 1864. 

This invention relates to the formation of ribs or 
side or end faces of bricks to be used in walls, on or to which trees are to 
be trained or attached. These ribs may be{horizontal, vertical, or in any 
other direction. In these ribs are formed a nu» ber of throuzh holes 
in which pieces of wire, or other material, may be threaded with 
which the branches and other parts of trees may be attached to the wall. 
1449. 8. TocuEt, Liverpool-street, Dover, “ Constructi i 

blinds.”—Dated 11th June, 1864,’ ne nie 

Blind rollers constructed according to this invention have the appearance 


projecting edges on the 





1431. P. M. Parsons, Blackheath, ‘‘ Ordnance, fire-arms, and projectiles.” — 
Dated 9th June, 1864. 

In the construction of erduance, when the gun is made out of a solid 
piece of metal, or composed of an internal tube of wrought iron or steel 
of considerable thickness, surrounded by other tubes or hoops, or inserted 
into a cast iron casing, in order to put an initial compressive strain on the 
interior, and a tensile strain on the exterior of the gun or tube, so that the 
strain caused by the discharge of the piece may be more equally borne by, 
and distributed over, the metal throughout, after the tube or gun is 
bored and turned to the finished size, or nearly so, the patentee heats it 
sufficiently, and cools it from the outside by filling it with, or passing 
through it, a stream of cold water, or other liquid. For the purpose of 
obtaining increased longitudinal strength in built-up guns he forms the 
tubes and hoops used in their construction by coiling and welding bars of 
wrought iron or suitable steel, roiled with tongues and grooves, to fit into 
one another when the bar is coiled around the mandril. For the purpose 
of loading at the breech in large guns—that is to say, in cannon, he 
employs a breech plug in the form of a conical screw, screwed into the 
breech of the gun, and supported on a suitable swinging or binged frame, 
in which it can turn freely, and by the aid of which it can be moved in 
and out of its place, For small guns and small! arms, in order to load at 
the breech, he employs a breech plug, having its rear end mounted on a 
ball and socket joint, or other suitable pivot, and its front end, which 
closes the breech, made with a spherical surface, and the breech is 
opened and closed by turning the plug on its ball-and-socket joint, and 
thereby moving its front end in and out of the line of the bore. The in- 
vention cannot be fully described without reference to the drawings. 

1437. H. W. Haypen, Waterbury, Connecticut, U.S., ** Breech-loading fir.- 
arms.” — Dated 9th June, 1864. 

In carrying out this invention, the inventor makes use of a breech-block 
containing a chamber similar to a section of the barrel of the fire-arm, and 
curved at the ends upon ares of circles described from trunnions that ex- 
tend out from the sides of said breech block, and upon which trunnions the 
breech is turned intoa position diagonul to the line of the barrel for receiv- 
ing the cartridge, or turned down in line with the barrel for firing such 
cartridge. This movement of the breech is effected by means of a lever 
that also forms the trigger guard of the fire-arm, the said lever acting in 
jaws made upon the lower side of the breech, The act of closing the 
breech is made to shear off the paper of the cartridge against a stationary 
shear, if such kind of cartridge is employed, and the lever also imparts to 
the breech a sliding motion endwise on live with the barrel to press a ferrulo 
into, or withdraw it from a recess at the rear end of the barrel to make the 
part gas tight, the bearings for the tranni being el i to aliow of 
this motion. The rear end of the chamber ia the breech is closed when in 
line with the barrel by means of a sliding breech pin with a recessed or cup- 
shaped end, the said breech pin being slid back before the breech is turned, 
and afterwards again pressed into the rear end of the chamber when it has 
been turned down into line with the barrel. To give these motions to the 
breech pin the inventor employs a vertically sliding wedge and curved forks, 
actuated by the aforesaid lever, to operate on projecting studs at the sides 
of the breech pin for withdrawing it or the wedge in behind the said breech 
pin for rendering the parts tight and sustaining the ex,losion.—Not pro- 
ceeded with. 

1464. C. ARMBRUSTER, Vernon-place, Bloomsbury-square, London, “ Fire- 
arms.” — Dated 14th June, 1804. 

This invention consists in altermg the breech part of a revolver or other 
small fire-arm, and in using the bottom igniting cartridges, whereby the 
inventor adds to the number of holes, ec ives the ition, dimi- 
nishes the weight of fire-arm, and renders it safe against ordinary acci- 
dents.—Not proceeded with. 


1465, E. Porn, Clonmel, Ireland, “* Breech locding fire-arms.”—Dated Uth 
June, 1804. 

This invention relates to certain improvements in breech-loading fire- 
arms, in which the barrels are made to turn upon a joint, the breech end 
of the barrels rising in a vertical plane from and against the bresk-off. The 
improvements consist of a new lock-fast action, which is accomplished by 
bolting and locking the bariels to the body and break-off by four combined 
bearings. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMP LON, AND OTHER 
DISTRICTS. 

(From our own Correspondent ) 


Tue Iron Trave: Generally Quiet: Masters Hoping that the Men 
will Strike : Only Partial Time Ru’ing at the Works: Suspension of 
an Ironmaster—TnHE Inonmasters’ Association: The committee 
and Future Chairmen—Amenican v. Exauanp In Tain Jron— 
Tue Coa Trape : An Improvement—Sovutn Srtarrorpsame 
Harpware Traves: Little Improvement—Boarp or rape Re- 
tuRNS : Decrease in the Value of our Exports—Binmincuam New 
Excuanok: The Opening. 


Tue reports to hand from the different ironworks of this district are 
to the effect that consumers have not yet begun to purchase. Some 
of them, it is stated, have not yet finished stock taking, and others 
are holding back until it shall be known whether the operative 
ironworkers will accept or reject the notice of a full in their wages, 
At the same time there are consumers who are offering orders at 
low figures, but the offers are not accepted by other than very needy 
makers. Indeed, makers generally are not anxious to muke a large 
accession to the orders they have in hand until it shall be known 
what course the men will take. ‘I'here is an almost general desire 
that the men will resolve to stand out, for the masters say the 
would then prove the weakness of their unions to maintain them 
over any lengthened period, and orders would then accumulate 
which would prevent the losses that are now accruing from partial 
work. Scme establishments are so short of orders that they com- 
menced for the week orly this morning, while at others there are 
specifications exougi: simply to keep leading mills in operation only 
one day a week. With such a demand it is easy to conceive that 

igs are a drug upon the market, The chief topic on ‘Change in 
Wolverhampton op Wednesday was the suspension of Mr. W. Edge- 
worth Gibbons, who has lately been carrying ov the Great Bridge 
Ironworks, formerly in the ion of Mr. 8. Griffiths, and who 
bas also been a maker of pig-iron at Deepfields, where he had three 
blast furpaces in his possession. A circular has been issued by 
which a meeting of creditors bas been calied. The amount of Mr. 
Gibbon’s indebtedness has not yet transpired. 

The panel of geutlewen appointed to uct as a committee of the 
iron trade are Mr. William Matthows, Mr. John Hartley, Mr. 
William Barrows, Mr. George Barker, Mr. Walver Williams, jun., 
Mr. Frederick Smith, and Mr. W. H. Sparrow. Each of these 
gentlemen will be chairman for a year in the rotation of their names. 

Referring to the iron letter sent to this country from America, 
and described recently in this place, the Cardiff Times says :—“ The 
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statement that an American iron er had ded in 
excelling us in the manufacture of thin iron has naturally led to 
attempts in this country to ascertain the thinness to which British 
iron can be rolled, and during the past week Messrs, Murrall and 
Stothert, the metal brokers of Cardiff, have submitted to us some 
sheets, which, it is claimed, surpass the American specimens both 
in quality and thinness. The plates are less than the 1,000tb part 
of an jnch in thickness, and a plate 8in. by 5}in. weighs 2 dwts, 
14} grains only, those shown us being without the slightest flaw 
either at the edges or elsewhere, They are manufactured by 
Messrs. T. W. Booker and Co., of the Melingriffith Works, near 
Cardiff, from their celebrated R.G. “tagger” or “ button” iron, and 
are one-tenth thinner and lighter than the American plates. 

The coal trade is in a better condition than was the case last 
week, a better inquiry having sprung up through the demands of 
the ironmasters, who are stacking. 

Very little change for the better has taken place in the hardware 
trades of the district. The factors have not yet commenced to order 
for the next quarter, and very few specifications have come to hand 
from the London merchants. It is thought, however, that after 
quarter day trade will revive. In Birmingham the edge tool makers 
are moderately employed, and the metal rollers have a fair amount 
of orders in hand. In other branches trade is generally healthy ; the 
only exceptions being in the fancy trades, in which there is great 
depression. In Wolverhampton the japanners and tin-plate 
workers are tolerably busy, and the iron foundry aud the best lock 
trades are brisk. In Willenhall, however, very little is doing in the 
lock trade ; but the latch and bolt makers are tolerably active. The 
currycomb makers have nothing to do. 
trade is in a low condition ; indeed, no alteration for the better has 
taken place in this brauch for the last two years. At Wednes- 
bury the tube makers are actively engaged, and the makers of rail- 
way rolling stock are fully employed. At Westbromwich the iron- 
founders are not doing much, but the anchor makers there and at 
Stourbridge and Tipton report favourably of their branch, 

The value of the exports of British manufactures and produce, 
which has been progressively declining since August, fell again 
in November to little more than twelve millions. The actual 
amount was £12,065,213, against £12,758,323 in the corresponding 
month of last year, and £9,761,510 in that of 1862. 
fell from 61,023 to 14,510 in number ; and from £103,393 to £18,164 
ip value, as compared with the corresponding month of last year. 
Cutlery shows an increase from £27,367 to £32,751, extending to 
every country except the Hanse Towns, India, Canada, and the 
United States. Heavy hardwares went up from £34,521 to £41 381 ; 
but light and fancy articles show a decline from £311,186 to 
£292,178, Steam engines rose from £133,192 to £168,279, though 
there was a decreased demand from France, Russia, Australia, avd 
Brazil ; and other kinds of machinery from £238,074 to £387,091, 
the increase extending to every country except Spain, Holland, the 
Hause Towns, and Russia. The metallic exports, except those of 
—- and brass, show a decline, as will be seen frum the following 
table :— 
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Montn of November. 




















1864. 
Pig and puddled iron.. ++ £116,7*3 
Bar, «ngle, bolt, and rod iron .. se 160,878 
Railway iron., .. «- «+ oe ee =o BLOLOL 
Iron wire se 88 ee (8 31,945 .. 26,903 36,557 
Iron castings.. .. «+. 59,148 .. 51,565 .. 46,586 

Iron hoops, sheets, and boiler) enn , ete 
plates .. > Sig ae 66 oF 91,760 oe 140,031 .. 142,034 
Wroughtiron .. .. «e of 209,946 .. 162,435 .. 211,596 
8 od a a ee 4 ee 2,289 .. 887 
Steel, unwrought.. .. .. 5 . 6,242 
Total ee £964,174 £1,060,112 £981,574 

Copper, unwrought aks ral 37,450 .. 64,412 .. 50,639 

9 wrought and yellow no on o4n ame 

Metal een ew} 168,863 .. 246,408 ., 377,844 
Brass =a ee tee 08 oe 25,591 oe 18,024 
Total on-e £3.6,411 £446,507 
Lead oe 06 ne ce ce ee 62.682 .. A oe 58,013 
Tiv, unwrought .. oe « 21,387 .. 5 we 26,960 
Tin plates .. . . eo ee 76,314. ee 76,902 
Zine . = F; oe ‘ee 11,660 .. ee 8,141 


The increase in pig and puddled iron extended to the exports to 
every couvtry except Russia and the United States. The diminu- 
tion under the next head extended to every country except Italy, 
Turkey, and Australia; while, in respect of railway iron, the de- 
crease was confined to the exports to France, Spain, Russia, Australia, 
Canada, and the United States The falling-off in castings extended 
to every country except Russia and Australia. ‘he small increase 
that took place in the ex;orts of hooys, &c., was spread over 
most of the markets, the exceptions being the Hanse Towns, 
Prussia, Russia, and Australia; aud the larger increase in wrought 
iron extended to every country except France, Russia, Spain, 
Australia, Canada, and the United States. There was au increased 
exportation of steel to France, and the chief cause of the diminished 
export of the article was the small quantity taken by the United 
States, ascompared with the corresponding period of last year. The 
decrease in unwrought copper was due to the diminished demand 
from France and Belgium, the exports to all other parts showin a 
considerable increase; while the exports of wrought copper and 
yellow metal fell off only in respect of France, Holland, the Hanse 
‘Towns, Ltaly, and the Uuited States. The decrease in lead was 
confined to Russia, India, China, and Australia; but that in tin 
extended to every country except lurkey. There was an increased 
exportation of tin plates to France and other minor markets; but 
the shipment to Australia, Canada, and the Uvited States, shows a 
decrease 

‘The metallic imports comprised 1,075 tons of copper, 4,102 of bar 
ivon, 1,237 of steel, 1,670 of lead, 2,387 of zinc, and 527} cf tin, 
against 670 tons of copper, 6,009 of bar iron, 858 of steel, 2,747 of 
lead, 3,553 of zinc, and 237} of tin, in the corresponding month of 
last year. 

The new exchange which has been built in Birmingham was 
formally opened on Monday by Mr. Scholefield, the senior member 
for the borough. The ceremony was of a very simple character. 
A luncheon followed, at which interesting speeches were delivered 


by Mr. Scholetield and Mr. Bright, M.P., Mr. Adderley, M.P., and | 


others Mr. Bright, in his speech, dwelt on the increasing power 
of commerce on the world’s affairs, aud urged upon merchants to use 
their influence in the promotion of peace, freedom, aud civilisation. 


NOTES FROM THE NORTHERN AND EASTERN | 


COUNTIES. 
(From our own Correspondent.) 

LAuNCcH oF A STeaAMER AT Persron—Norru-Easrern Raiwway : 
An Extension applied for to Boroughbridge—State or TRADE: 
Leeds: South Rodetbes Shipments of Coal from the Mersey— 
Hv Lu: Reduction in the Prive of Gas; Shipbuilding on the Humber ; 
fiull Docks: Sale of the Aberdeenshire (s.s.)—Nonrtu-EAsTERN 
District : Proposed Publie Park jor Middlesbro’: Puddling Fur- 
naces. \e., at West Hartlepool: The Cleveland lron Trade : Joint-stock 
hnterprise in the North—Surrrikip: State of Trade: The Inun- 
dation Compensation Commission—Wrst YorksHire Raitway— 
ScotTLanp: Clyde Shipluilding : Progress of the Mechanical Industry 
of Dumbarton, 

On Saturday an iron sailing ship, of the following dimensions, was 

launched from the Messrs. Lairds’ works, at Birkenhead :~—Length, 

200ft.; beam, Sdft.; depth in hold, 23it.; tonnage, gross register, 
about 1,200 tons. She will be fitted with iron masts and steel lower 
yards, and will be completed generally in first-class style. The ship, 

which was named the Sorubjee Jamsetjee Jejeebhoy, is owned by a 

Liverpool tirm, Messrs. Thomas Cardwell and Co. We have 

described the foregoing as a launch ; but as the ship was built in one 


of Messrs, Laird Brothers’ graving docks, the operation might more | 


At Darlaston the gun-lock | 


Small arms | 








properly be called a “floating out.” Immediately after the launch a 
wooden screw gunboat of about 450 tons and 80-horse power left the 
quay, and proceed on her trial trip. In the course of last week 
Messrs. W. C. Miller and Sons launched the paddle-wheel steamer 
Ray, of 250ft. length, 30ft. beam, and 14ft. depth. An iron vessel of 
nearly 2,000 tons was also launched last week from the yard of 
Messrs. T. Vernon and Son. She was built by Messrs. T. Cardwell 
and Co., and was named the Carsetjee Fardonjee. 

A large double-fiued flange-ended steam boiler has arrived at 
Kilbirnie from Mr. Wilson’s boiler works, Lillybank, Glasgow. It is 
for the firm of W. and J. Knox, who recently bought the Kilbirnie 
Cotton Mill. Having disposed of the old machinery they are now fitting 
it up with new machinery on the mostimproved principle, with the view 
of converting it into a flax mill. The firm are proprietors of all the 
three large mills in Kilbirnie, are now extensive flax spinners, and are 
also the chief—if not the entire—support of the village. This is 
the thir large boiler delivered to these mi.ls of late, and they have 
all the latest improvements. 

On Saturday afternoon Mr. Mackern launched from his yard at 
Preston the Mazeppa, an iron paddle-wheel steamer of 1,000 tons 
burthen, intended as a blockade-runner, and built for Mr. L. J.-Wil- 
son, of Liverpool. 

In the course of last week deputations from Boroughbridge and 
Knaresborough waited upon the directors of the North-lastern 
Railway Company at York, to urge the extension of the railway from 
| Brooughbridge to Knaresborough. 
| The Leeds Chamber of Commerce, in reporting upon the iron 
| machine, and engineer tool trades of that town and district, states :— 
‘“The demand for the better sorts of iron continues good, and the 

makers are well supplied with orders. For lower sorts and mer- 

chants’ iron the demand is not so good, and some of the makers have 
difficulty in placing their production. The machine trade is without 
change, still continuing exceedingly good, as is also the case with 
the engineer tool trade. ‘The cut nail trade continues rather dull.” 

In the South Yorkshire district the iron trade continues active, but 
| the coal trade is scarcely so good as it has been; this, however, 

arises, to some extent, from a dearth of trucks on the great railways. 
| The coal-cutting machines do not see to make much progress in the 
| district. Messrs. Pigott and Farrar, however, are now making 
several of them for Swansea and other parts of Wales: at the 
| Edmund’s Main Colliery all the machinery has been fixed for one 
of them. It appears that last year 331,606 tons of coal were shipped 
from Birkenhead, being an increase of 82,650 tons over the previous 
year. Of this quantity 72,000 tons passed over the new mechanical 
coal shoots, the quantity the previous year being 28,000 tons. The 
amount of coal shipped from the Liverpool side of the Mersey last 
year was 100,000 tons. 

The directors of the Kingston-upon- Hull Gaslight Company 
have resolved to reduce the price of their gas to 3s. 9d.per 1,000 
cubic feet—the reduction to take effect March 31st. Iron ship- 
building continues to advance on the banks of the Humber. Thus 








| 


during 1864 five sailing vessels, representing a total tonnage | 


| of 5,129 tons, o.m., and four steamers of 2,693 tons in all, and 
460 nominal horse-power, were launched from the Humber Iron- 
works. Messrs. C. and W. Earle, Hull, constructed eight steamers, 
possessing a tonnage of 9,579 tons, and of 750 nominal horse-power. 
During 1864 five steamers sailing from Hull were lost, while twenty 
were added to the local steam fleet. Thé area of the Hull docks 
now available for accommodation is 54 acres 38 perches, and the 
area of the new docks in course of construction is 24 acres 1 rod 
35 perches, making a total of nearly 783 acres. The Aberdeenshire 
(s.s.), belonging to the Aberdeen Steam Packet Company, has been 
sold to Messrs. Rawson and Robinson. She is intended for the Hull 
aud Wisbeach trade. The Aberdeen company have bought the La 
Plata, a larger vessel, for the Aberdeen trade. 

From the north-eastern district we learn that Mr. H. W. F. 
Bolekow, a member of the great firm of Messrs. Bolckow and 
Vaughan, has intimated his intention of presenting to the inhabitants 
of Middlesbro’, 100 acres of land in a onvenient position, which 
is to be laid out as a public park at the sole expense of the donor. 
New puddling furnaces, rolling mills, steam hammer, &c., at Messrs, 
Pile, Spence and Co.’s ironworks, West Hartlepool, have been 
started. There are twenty puddling furnaces, a five-ton steam 
hammer, and a large engine and rolls in the new portion of the works, 
Annexed is the state of the vlast furnaces in the Cleveland district, 
December 30th, 1864:—Bolckow and Vaughan, Eston, 9 in; Clay 
Lane Company, ditto, 6 in; South Bank Company, ditto, 3 in; 
Jones, Dunning, and Co., Cargo Fleet, 2 in; Cochrane and Co., 
ditto, 4 in; Gilkes, Wilson, Pease, and Co., ditto, 5 in; Bulekow 
and Vaughan, Middlesbro’, 4 in; Hopkins and Co., 2 in; Bell 
Brothers, Port Clarence, 6 in; Warner, Lucas, and Barrett, Norton, 
3 in; Holdsworth and Co., Stockton, 3 in; Rosedale Iron Company 
(Limited), Ferryhill, 3 in; B. Samuelson, Newport, 3 in; W. 
Whitwell and Co., Thornaby, 3 in ; South Durham Company, Dar- 
lington, 3 in; Bolekow and Vaughan, Witton Park, 4 in; Weardale 
Iron Company (Limited), Stanhope, 1 in; Weardale Iron Company 
(Limited), Towlaw, 5 in; Derwent Iron Company (Limited), Con- 
sett, 8 in, 10 out; total, 77 in, 10 out. The furnaces building 
comprise the following:—Jones, Dunning, and Co., Normanby, 1 
nearly ready ; South Bank Company, Eston, 2 nearly ready ; ditto, 
ditto, 1 two-thirds completed ; Hopkins, Lloyd, and Co., Middlesbro’, 
2 ditto; Bolekow and Vaughan, Eston, 2 half completed; Middleton 
Iron Company (Limited), Fighting Cocks, 2 half completed; Rose- 
dale Iron Company (Limited), Ferryhill, 4 nearly ready ; South 
Bank Company, Eston, 2 commenced ; Stephenson, Jaques, and Co, 

Middlesbro’, 2 commenced; Swan, Straubenzee, and Co., Cargo 
Fleet, 2 commenced ; Carlton, Baston, and Co., 2 half completed. 
The Tyne Steam Shipping Company has been quite a success. The 
directors have ten steamers at work, and Mr. C. M. Palmer is 
building another. In addition to having vessels running to London, 


Hamburg, Rotterdam, and Dunkirk, the directors have agreed to | 


Messrs. Finley and Co. have consented to 
| take the Sea Nymph off that station, and the Tyne Steam Shipping 
Company i on Wednesday to run the Chevy Chase 
| between the Tyne and the Humber. This vessel will, in future, 
| leave Newcastle every Wednesday, and Hull every Saturday. The 
| sea passage will only occupy ten hours. On dit that the ironworks 
and foundry of Messrs. Gilkes, Wilson, and Co., and the rolling 
| mills of Messrs. Hopkins and Co., Middlesbro’, are to be made into 
one concern under the new Act. The company which agreed to 
take Messrs. Bolekow and Vaughan’s works—most of whom are 
| Manchester men—have entered upon possession this week. So 
| far, all the “limited” concerns in the district seem to have done 
well. 
| With regard to Sheffield affairs there has been little change in 
the trade of the town. There are scarcely any orders coming in, 
except in a few branches; and the beginning of the new year will 
apparently be marked by great flatness. The chief exceptions are 
in railway material, and some classes of edge tools. There is a very 
considerable demand for rails, springs, buffers, tires, wheels, and 
other parts of railway plant. Some houses have fair orders for 
steel, particularly for the home markets. An important judgment 
was delivered yesterday week by the Sheffield Inundation Commis- 
sioners on one branch of the numerous claims for consequential 
damages. The Court decided that the claim of a tradesman for 
damages, in consequence of the loss of his customers, who had either 
been drowned or driven from the neighbourhood, could not be sus- 
tained. Out of the total number of upwards of seven thousand 
| claims no fewer than 4,700 had been settled up to the 28th ult. Of 
' this number 1,500 have been settled since the previous sitting of the 
court. 

A tansfer of the undertaking of the West Yorkshire Railway Com- 
pany is likely, it is said, to take place. Such a measure must, of 
course, be sanctioned by Parliament. 

As regards Scottish topics, we have a good deal to communicate 
with respeet to the shipbuilding industry of the Clyde. Messrs. 
Hedderwick and Co., of Govan, have launched a screw steamer of 

| 300 tons, new measurement, the property of Ahmed Effendi Gherkim, 
of Tripoli, Thisis the second launch from the premises of this young 


run a steamer to Hull. 





| 
} 
| 
! 
} 
| 


es 








2 ae 


firm since last July, and they have at present three other vessels in a 
forward state. Immediately after the launch of the Trabulus Garb, 
there was laid down on the same blocks the keel of another screw 
steamer, contracted for on behalf of an East India line of steamers by 
Messrs. James Howden and Co., Scotland-street, Glisgow. Messrs. 
M'‘Nab and Co. have launched a screw steamer, named the San Rexio. 
The steamer is the property of an Italian company. Her engines, 
which are direct-acting, were on board when she was launched... The 
Aleppo scréw steamer, of 2,000 tons, built by the Messrs. Thomson 
for the Mediterranean fleet of the Messrs. Burns and Maclver, 
has left the Tail of the Bank for Liverpool, and will svon 
be followed by the Tarifa and Palmyra, now building on 
the Clyde for the same service. At Dumbarton, Messrs. 
W. Denny and Brothers have launched a twin-screw steamer, of 
515 tons builders’ measurement, and 120-horse power, named the 
Hercules. This makes fourteen vessels launched by the same firm 
during the past year, of which the aggregate tonnage was 13,486 
new measurement, or 14,565 builders’ measurement. Messrs. Caird 
and Co. have launched a screw steamer, of 1,080 tons old measure- 
ment, 236ft. in length at the load line, 29it. 9in. beam, and 21ft. 
depth of hold. The vessel was named the Euxine. The engines 
will be put on board by the builders, and will be direct-acting, with 
Caird’s patent expansion gear and surface condensers. ‘The Euxine 
is built for the firm of MM. Mare Fraissinet Pere et Fils, Mar- 
seilles, and will be employed in the goods and passenger trade 
between Marseilles and Constantinople. Messrs. A. Stephen and 
Sons launched from their building yard, at Kelvinhaugh, an iron 
sailing ship of 700 tons, built to Lloyd’s highest class, and owned 
by a Hamburgi firm. ‘This vessel is named the Newton, and is a 
sister ship to the Copernicus, lately launched by the Messrs. Step!en 
The Union Shipbuilding Company, at Kelviniiaugh, have launched 
an iron sailing ship, named the Glenbirnie. The vessel is owned by 
Mr. J.}Wilson, Liverpool, and is adapted for the East India or 
China trade. She will register 1,159 tons, old measurement, and is 
the fourth vessel this firm has launched since May. ‘The great 
launch of the week, however, has been that of the Turkis! iron- 
clad, the Abdul Aziz, the second of a series of three steam rams 
constructed by Messrs. Napier and Sons for the Turkish Govern- 
ment. ‘lhe vessel is an iron-plated one, of the following dimensi ns: 
—Length over all, 300ft. ; extreme breadth, 56ft.; depth moulded, 
37ft.; tonnage, old measurement, about 4,200; load draught, 
nearly 25ft. Her stem is strongly stitiened internally with angle 
iron, so as to be able to resist the shock of a collision with an 
enemy. A longitudinal bulkhead is carried backwards some 4ft. ; 
and, in order to provide against any influx of water, this is inter- 
sected with three transverse bulkheads. ‘The sides of the vessel are 
built in the same style as is generally followed in iron-clad men-ot- 
war. Over strong iron plates, forming a sort of skin, there is placed 
a coating of teak. 9in. thick, and over this again the armour plates 
are secured. Unlike some other iron-clads the Abdul Aziz has the 
armour carried entirely round her sides. The plates, from the 
armour shelf to a point 2}ft. above the load line, are Sfin. thick 
in the middle section of the vessel, tapering off toward the 
stern and stem; and from this point to the gunwale the thick- 
ness amidships is Sin. Three are three decks—upper, main, 
and orlop—the latter extending forward and aft of the boilers 
and engines, and the two former running the whole length of 
the vessel. The lower deck will be occupied by the officers engi- 
neers, &c.; and the main deck will afford berth accommodation to 
the seamen engaged on board the ship. The upper deck is surrounded 
by bulwarks about 6ft. in height. A portion of the bulwarks at the 
bows is coated with 4in. plates, behind which a couple of guns can 
be worked. The vessel will thus be prevented from being raked 
when stem on to an enemy. She is intended to be barque-rizged. 
There will be a topsail and topgallant-sail on one topmast, with 
trysails on the fore and main, and upon the mizzenmast a spanker 
and gaff-topsail. ‘The vessel will be fitted with horizontal direct- 
acting engines of 900-horse power nominal, which will be supplied 
with steam from six boilers, arranged three on each side of the ship, 
and occupying a space 58ft. long by about 32{t. broad. The arma- 
ment of the vessel will probably consist of 16 150-pounders, and two 
300-pounders. With reference to the progress of shipbuilding, &c., 
at Dumbarton, it appears that during 1864 there were launched—as 
just stated—by Messrs. Wm. Denny and Brothers, 14 iron vessels, 
screw and paddle steamers, of which the aggregate tonnage was 13 481 
tens, n.m.; by Mr. Archibald Denny, one screw and two paddle 
steamers, in all 2,417 tons; by Messrs. Deuny and Rankin, two iron 
sailing vessels, in all 1,953 tons; by Messrs. Archibald M-Millan 
and Son, three wooden sailing ships. one wooden schooner, and one 
composite ship, in all 3,559 tons; making altogether 24 vescels, with 
total tonnage of 21,410. The iron, wooden, and composite vessels in 
hand at the end of the year in the various yards show an aggregate 
tonnage of 12,525, or fully half a year’s work at the same rate of 
production as during the past year. Of marine engines, Messrs. 
Denny and Co. have constructed eleven pais, making a total of 
2,320-horse power, and have on hand ten pairs, of the aggregate 
nominal power of 2,470-horse power. Messrs. M. Paul and Co. have 
constructed 83 of their patent steam winches, and 38 sinall engines 
of about in all about 7U0-horse power, and have in hand work to the 
extent of about one-third theabove. As compared with 1863, the past 
year shows an increase in shipbuilding and engineering of about 50 
per cent., aud the prospects of a continuance of good trade in 18a 
are encouraging. 





THE METAL MARKET. 


TutRE have been a few transactions in Rails this past week, at rates which 
have not transpired. 

Coprér.—Stationary. Chillion, £81; Burra Burra, £94; Tile aud Tough 
Cake, £88 ; Manufactured, £95 per ton, 

‘tin.—The standard for English hax been lowered. 
been done at £89, and Fine straits at £06 per ton. 

Tin Piates.—Very dull; Coke, 21s. 6d., and Charcoal 26s. per box 

LEAD maintains its position. Soft Spanish, £19 15s. and Euglish 


Foreign Banca has 


















£20 5s. per ton. ; 
SPELTER is quoted at £19 per ton, but nothing doing. 
Moaté and Co. 
Old Brvad-street, London, E.C., Jan. 4th, 1865. 
’ sATTH x TAT . 
PRICES CURRENT OF TIMBER. 
1864. 1865. | 1864. 1865, 
Perlood— #4 5 £ 8% £ &£ & Perlood—£ 3 £5) £& £ & 
Teak....ceseeeeeeed2 101310 12 013 0 || Yel. pine per reduced C. 
Quebec, red pine .. 310 415 4310 410)| Canada, Ist quality 17 0 18 19| 17 018 0 
yellow pine.. 40 310 410] Qnd do... 11 01210) 11 O12 0 
St. John, N.B.,yel... 0 v0 6 0 O U)) Archan yellow 13 1014140 13 01310 
Quebec, oak, white.. 7 0 510 6 10 || St Peters -lHwWils 6) 1livi2 0 
reh. ° 410 310 410) Finland - Slo lol 9 010 0 
Me ° 00 0 0 0 ©|| Memel . .l 01 0) Ww O15 6 
im - 310 5 0 310 © O}| Gothenburg, yel... 10 0 11 iv 011 0 
Dantzic, oak . - 310 610 3lv0 6 lv 9 9 it 'o 910 
1 +215 4 0 210 810 | Gefle, yellow. lwildoliio 1 ll lv 
Memel, fir - 315 40 3 & 31lv | Soderhamn . wil 5 910 lv lu 
Riga .... +. -310 3 5 3 0 38 5)} 
Swedish . -210 215 3210 215 0; 2 023 6 
Masts, Queb.rd.pine 510 610 5 0 6 
yLpine 510 610 5 OGY 6) O14 
ripined 0 0 0 0 0 O00 
Lathwood, Pantz.fm710 810 510 6 10 | Staves, per standari M, 
St. Peters 810 910 8 O 8 iv | Quebec, pipe...... 60 0 650+ 7 , 
Deals, per C., 12:t. by 3 by Yin. punchon 15 0 200; 18 0 290 
Quebec, wht. spruce 15 1018 0 151018 lv | Baltic wove) 220 0 250 0/150 0 leu 0 
St.Jho,whtispruce 13 015 0 14 015 10)|  pipe........ ve “ ” 





New Maror Lonpon.—We have lately seen a new map of London, 
published by Mr. Edward Stanford, containing, besides the usual 
detailed map of the metropolis and surrounding country to a disiauce 
of ten miles, all the railways in prospect, progress, or actual exis- 
tence, aud all the chief contemplated improvements for the year 
1865. There is also appended to it a list, numbered to correspond 
with the map and the private bill oflice list, of the railways and 
other improvements, with various statistics connected with them, 
and the names of their several engineers, architects, and surveyors. 
It is beautifully got up, and one which we are sure our readers wii’ 
quite appreciate. 
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LITERATURE. 


A Treatise on Ordnance and Armour. By ALexanpER L. 
Houiey, B.P. Van Nostrand. New York: 1864. 


[Conciupixe Norice.] 


Mr. Ho.tey brings his chapter on hooped guns toa 
conclusion by a detailed account, extending over several 
pages, of Mr. Longridge’s experiments with wire wound 
guns and cylinders, a brief notice of three American 
guns knownas Brooke’s, Atwater’s, and Bumford’s, and a few 
lines descriptive of Mr. Mallet’s 36in. mortar. Our author 
apparently considers the American guns as scarcely de- 
serving of much notice; we may, therefore, going one step 
further, dismiss them without ceremony; and as our 
readers were long since told in our pages the complete 
story of Mr. Mallet’s venture, we need not refer to it again. 
Mr. Longridge’s experiments, however, possess too much 
interest to be passed over so lightly. The difficulties met 
with in the production of ordnance calculated to endure 
heavy charges are, to a certain extent, fairly under- 
stood. Human knowledge, however, is progressive, and 
we are very far as yet, even after years of costly experi- 
ment and careful scientific research, from possessing a 
competent knowledge of al/ the destructive forces to which 
cannon firing heavy charges of powder are exposed, and of 
the best methods of combatting such influences with effect. 
Mr. Longridge’s system is, it is true, but one of the 
thousand schemes brought forward from time to time, as 
affording fair promise of solving the problem and placing 
a strong gun at our disposal; but we fancy that the system 
displays features which should have rescued it from the 
obscurity into which, for the present, it has fallen; and 
that inasmuch as the inventor's deductions are for the 
most part drawn from sound theory, and that their ap- 
proximate truth has been borne out by the few experi- 
ments undertaken, it would have been as well that these 
experiments had been prolonged and extended until more 
definite results had been obtained—until, in fact, the use 
of wire had been proved by demonstration to present no 
advantages rendering its adoption desirable; or, on the other 
hand, until efficient guns had been produced. The principle 
involved is extremely simple. It is generally known that 
the tensile strength of wire is greatly in excess of that of 
bar iron. Why this should be so we will not now stop to cou- 
sider. In practice this strength increases with every re- 
duction in the cross-sectional area of the wire, and thus no 
difficulty is experienced in procuring iron wire th of an 
inch in diameter which will sustain astrain corresponding to 
120,0001b. per square inch, while wire of double the 
diameter will endure 92,0001b. per square inch. Mr. 
Longridge bearing these facts in mind proposed that 
guns should be made of thin cylinders of brass, steel, 
wrought iron, or such other metal as might be found to 
possess those qualities best calculated to meet the demands 
made on the chase of the weapon—the necessary strength 
being imparted by the superimposition of strands of 
wire wound evenly from end to end of the tube in sufficient 
number to make up the required thickness. Had Mr. 
Longridge stopped here he would have availed himself of 
but one-half the advantages due to the system, For some 
years the principle of initial tension, as applied to hooped 
guns, has been understood, and therefore the inventor did 
not hesitate to wind on the wire under a strain nearly 
sufficient to compress the metal of the inner tube. The 
benefits resulting from this course are, we believe, too 
obvious to require comment at our hands. Jn May, 1855, 
Mr. Longridge made his first experiments, on a very small 
scale it is true, but with results so eminently successful 
that he proceeded to manufacture a 3-pounder gun, con- 
sisting of a brass tube one-fourth of an inch thick and 
about 3in. in internal diameter. At the breech it was 
covered with six coils of square steel wire, No. 16 gauge. 
These coils were gradually reduced in number towards the 
muzzle, and the thickness of the piece was therefore but éths 
of an inch at the breech, and 3ths at the muzzle. It 
is possible that this was the thinnest gun ever produced 
from which service charges were fired. Yet we find that 
it withstood repeated charges of as much as 1} 1b. of 
powder, and two round shot. The piece ultimately burst 
under an overpowering test, and from some unexplained 
cause the entire system was then condemned by the 
Government, and has not since attracted much notice, It 
is certain that a gun thus constructed must be deficient in 
longitudinal strength, but it is not certain that no means 
exist by which this quality can be imparted. Experiments 
recently conducted in Russia, to which our author, strangel 
enough, makes no allusion, went to show that little Fa. 
culty was encountered in converting the sides of the gun 
into a solid mass by the aid of a fusible solder. ‘The wire, 
properly prepared, was drawn through a veseel containing 
an alloy of tin, and while still hot wound upon the gun 
also maintained at a temperature above that at which the 
solder solidified. We understand that there was no loss 
whatever of strength to resist bursting, while the power 
of longitudinal resistance was sufficiently increased to 
render the gun a reliable weapon. A close analogy exists 
between this method of constructing guns and Sinabaldi’s, 
or, more properly, Sisco’s, method of constructing chain 
cables. ‘The links of Sisco’s cables are formed of hoop iron, 
wound by suitable and very simple machinery, coil upon 
coil, till the necessary cross-sectional area is obtained, the 
laminations being subsequently secured together by im- 
mersing the links in a bath of solder. Cables so fashioned, 
presenting but 4in. of breaking area, have borne success- 
fully a test strain of 120 tons; and bearing in mind the 
comparative success which has attended upon Mr. Long- 
ridge’s and Madame Sinabaldi’s experiments; the ease 
with which tubes may be built up without the aid of costly 
machinery ; and the existing certainty of rendering iron of 
the very Best quality available in the strongest possible 
form, there is good reason to look to the development of 
Mr. Longridge’s ideas, as affording fair promise of placing 
a really good heavy gun at our disposal. Mr. Holley has 
reserved his judgment, contenting himself with placing 
the arguments for and against fairly enough before his 
readers, but we are justified in concluding that he puts 





some faith in the system by the space which he has devoted 
to its consideration. 

The defects and shortcomings of even the best “ built- 
up ” guns—defects peculiar to, and apparently inseparable 
from the system—have led to many attempts to produce 
ordnance of large calibre from wrought iron or steel forged 
in mass. As a fair type of such guns we may select the 
famous Horsfall gun, constructed by the Mersey Steel and 
Iron Company, and the Prince Alfred gun, shown in the 
Exhibition of 1862. On both these pieces our author dwells 
at some length in the section immediately succeeding that 
on hooped ordnance ; but he has, unfortunately, contented 
himself with a dry statement of facts, or assumed facts, and 
we have no opportunity of determining in what estimation 
he holds the results obtained by experiment. A few pages 
further on, however, we find more interesting matter in a 
description of a wrought iron gun designed by Mr. H. 
Ames, of Salisbury, Conn., U.S., and constructed on a 
principle presenting many novelties. We must premise 
that the Salisbury iron is celebrated for its strength, 
toughness, and the ease and certainty with which it may 
be welded. The system of fabrication employed by Mr. 
Ames is thus described: A slab 10in. square and 6in. thick, 
piled and hammered in the usual way, and rounded and 
turned to form a short cylinder, receives a 3in. hole in the 
middle, and a welded ring, 6in. by 6in. in cross section, is 
shrunk upon the outside. The dise thus made is welded te 
a mass of iron forged on the end of a porter bar by a 
horizontal steam hammer, equivalent to an ordinary six-ton 
hammer, Other discs are subsequently welded, end on, to 
the first, till the requisite length is attained. The gun is 
also hammered by an upright six-ton hammer. A pin is 
driven through the hole in each disc after it is welded on, 
into the corresponding hole in the next disc, in order to 
open and preserve the line of the bore. ‘The forging is up- 
set into two-thirds of its original length, and increased in 
diameter 2in. The trunnions are subsequently put on in 
combination with a Dahlgren breech strap, by the aid of 
which some additional longitudinal strength is imparted. 
It is obvious that this system presents many and important 
advantages as compared with the coil principle. In the 
first place, there are no longitudinal welds whatever, and 
the gun is therefore capable of resisting an enormous 
bursting strain; and in the second, as large masses 
have not to be handled, peculiar constructional facili- 
ties are laid in. the way of the smith. This is 
not nearly all, however. The arrangement adopted 
by our author in putting his book together is anything but 
commendable, and we find as a consequence, that, with 
a very few exceptions, he never concludes all that he has to 
say on a given branch of his subject in the same section in 
which he began. ‘Thus we have to turn to a chapter on 
welding near the close of the volume in order to compre- 
hend the moat valuable features of the Ames’ system. 
Provided the surfaces of two masses of iron can be kept 
clean, and free from oxidation, their intimate union by 
welding is easily effected. Slag and cinder may be got 
rid of by the use of fluxes, such as sand, but it is of no avail 
to clean a surface unless steps are also taken to prevent its 
re-oxidation. In neither theory nor practice can any means 
of doing this be found, except by excluding atmospheric 
air altogether. The flame within a reverberatory furnace 
can be so managed that it shall contain no free oxygen, or 
at least too small a quantity to operate injuriously on metal 
exposed to its influence. A Mr. Hitchcock, of New York, 
has turned this fact to good account in the manu- 
facture of guns on Ames’ system, and our author gives 
a very clear engraving of the apparatus employed. Be- 
neath the floor of a reverberatory furnace is placed 
a massive anvil, supported on the ram of an hy- 
draulic press by means of which it can be raised or 
lowered at pleasure. Exactly above the anvil is located a 
6-ton steam hammer, with a long cylindrical] striker, which, 
when out of action is raised up above the roof of the fur- 
nace. In this roof an aperture is made ordinarily covered 
with an iron plate protected by fire-clay. The ring to 
form the muzzle of the gun is laid upon the anvil, and this 
last is raised by the operation of the press until the ring is 
fairly projected into the furnace a sufficient distance, through 
an aperture in the hearth right below that in the roof. 
Meanwhile, in another part of the furnace, the rings in- 
tended to form the gun are heated to the welding point 
in the same time, the heat being proportioned by means of 
dampers to the relative bulk of the parts. Then, without 
removing them from an atmosphere in which there is little, 
if any, free oxygen, they are laid together successively, and 
welded by the steam hammer descending through the roof. 
The anvil is lowered each time through a distance corre- 
sponding to the thickness of one ring, and so the process is 
continued to the end. The rings of the Hitchcock guns 
are thickened in the centre of their breadth in such a 
fashion that space is left for the queezing out of all 
superfluous cinder under the operation of the hammer. 
Mr. Holley speaks highly, though in qualified terms, 
of the entire scheme, and we see no reason for dis- 
puting the accuracy of his views. So far as we can 
perceive, by this method of working it is quite possible 
to produce a solid wrought iron gun which shall be 
virtually without a weld from end to end. The dimen- 
sions of the separate parts are all moderate, and if it is deter- 
mined to call in the aid of initial tension, two or more 
tubes constructed as we have described, may be prepared 
and shrunk on to a third. Indeed, it is not too much to say 
that if solid wrought iron guns of great size are to 
prove effective weapons of offence and defence—a proposi- 
tion the accuracy of which we have no intention of en- 
dorsing—they must be fabricated on principles more or less 
embodying the ideas partially worked out already by Mr. 
Hitchcock. 

Of steel and cast iron guns our author speaks at length, 
and with ability. In the pages devoted to these branches 
of a great subject, we find information never before pub- 
lished in a complete form, and hitherto to the last degree 
inaccessible to the general reader. For details we must 
refer those interested to the book itself. We cannot, how- 
ever, pass by the iabours of M. Krupp without a passin, 
notice. The guns produced at Essen are highly esteem 





on the Continent, and, in the event of a war, it is by no 
means unlikely that we should find bitter cause to mourn 
a policy which has hitherto excluded these weapons from 
our armaments. M. Krupp is, at this moment, making a 
large number of solid steel guns for the Russian Govern- 
ment; among them some fifty 9-in. guns, weighing each 
18,480 1b., with a length of bore of nearly 15ft.; anda 
much larger number of 8-in. guns, of 16,800 lb. weight, 
and 13ft. 2in. length of bore; and 6-in, guns, weighing 
nearly 9,0001b., 10ft. 8in. bore. It is worthy of notice 
that these are all muzzle loaders without exception, rifled 
on the shunt plan. It is also stated, though not officially, 
that Essen is also supplying Russia with a few 15-in. guns, 
ata cost of about 4s. 6d. per pound. ‘The fact is that M. 
Krupp has so far perfected his system that he is able to 
produce guns in steel on an ordinary commercial footing, 
as large and as powerful as anything which can be produced 
from more manageable materials. A few of these guns 
have been tested at Woolwich by our own Government 
with results so satisfactory, that even the crass indifference 
of those in authority has been stirred, and it is just possible 
that M. Krupp’s handiwork may yet come in for a small 
share of our patronage. In America cast iron is in high 
favour—thanks at once to the excellent quality of the 
American iron, and the success with which Major Rodman’s 
system of hollow casting is carried out. Not the least 
interesting portion of Mr. Holley’s book is that giving at 
once the details of this system, and the results obtained 
from ordnance so constructed, in the proof-house and in 
actual warfare. 

Possibly the most important chapter in the book is the 
second, devoted to a consideration of the requirements of 
guns, and the relation existing between their powers of 
attack and the resistance offered by various systems of 
armour. Qur author at last gives scope to his sentiments, 
and, while presenting his readers with a mass of what we 
may term statistical information, solely adduced for the 
purposes of ———. he criticises at length the various 
systems of ironclad warfare proposed by different indi- 
viduals. However much we may dissent from his opinions 
on some points, we cannot dispute the general force of his 
arguments, nor the approximate accuracy of his conclusions. 
We have already said that he is not an inventor, and we may 
add that he writes as an impartial observer, sans peur et sans 
raproche, which is, unfortunately, much more than can be 
said of all the gentlemen who have undertaken to enlighten 
the British nation on ordnance matters and things apper- 
taining thereto. After all, these systems conflicting as 
they may appear at first sight, may be classed under four 
great heads. First, “racking” or smashing up plates by 
degrees, by the impact of heavy shot at s!ow velocities ; 
second, punching plates with elongated projectiles at 
high velocities; third, the combination of both these 
systems, either by the use of guns imparting medium 
velocities, or of two distinct varieties of ordnance, each 
intended to fulfil a different object; fourth, attacking the 
vulnerable portion of the hall of an enemy’s ship located 
below water, in a situation to which we have not, as yet, 
been able to extend the protection of armour plates. Upon 
the whole our author gives in his adhesion to the English 
— of high velocities. He sp oe 4 enough points out 
that the real object in view is, not the destruction of a ship’s 
side, but the destruction or demoralisation of her crew. 
The armour plates are, in themselves, inocuous, ‘They 
stand in the way of the attainment of a particular object, 
and therefore they must suffer ; but it is sufficiently obvious 
that the quickest means of coming at the required end 
must also of necessity be the best. Hence it is that 
every shot directed against an armour plate, and fail- 
ing to penetrate, however heavy and violent the strain 
which it may occasion is but a shot thrown away 
as compared with another which enters the ship, and 
disables a greater or smaller number of the crew. “ Sup- 
posing heavy shot at low velocities to shake off a por- 
tion of the enemy’s armour, leaving his skin bare, or to so 
smash and rack his side as to cause dangerous weakness and 
leakage, time—perhaps hours— may elapse before the fatal 
shell can be planted in the one case, or the fatal battering 
be inflicted in the other. Meanwhile the enemy’s fleet has at 
least a chance to manceuvre to its final advantage, or to fight 
its way to within shelling distance of a city. But the 
penetrating shot accompiishes its whole work at a blow if 
at all, and since its whole work is concentrated upon the 
smallest area, that blow represents the maximum destroying 
power of the gun. If the velocity of a shot were infinitely 
fast, it would waste no power at all; if it were infinitely slow, 
and the shot infinitely heavy, it would utilise none, it would 
simply push theship bodily.” From this we may easily gather 
that the best direction in which to extend our researches, is 
that in which weare most likely tofind a guncapable ofimpart- 
ing high velocities to shot. ‘he question will arise, however, 
What is to be done with armour which cannot be punched ? 
Under such conditions we must, as a matter of course, 
resort to the racking effect of heavy projectiles; but even 
then our authormakes out a good case for the small-bore gun, 
Although light shot does not pass fairly through, yet each 
hole is a source of weakness, and a plate punched a 
few times is more likely to succumb to heavy shot than 
it would be while it maintained its integrity of parts un- 
disturbed. As a general rule, therefore, the combination 
of the racking and punching systems, will be usually found 
most efficient, and our author considers at some length 
the relative merits of the system of carrying two classes 
of guns, and of the system of carrying but one class capableof 
punching with light shot and heavy charges, or of racking 
with heavy shot and light charges. We shall not sum- 
marise the conclusions at which Mr. Holley has arrived. 
One we may single out, however, from the mass. “In 
the present state of the art of gun making, a 10in, or 12in. 
gun, so rifled as to carry spherical projectiles without in jury. 
to fire steel and cast iron balls at short range, and light 
sub-calibre punching bolts and shells at high velocities, and 
long heavy shells, with large bursting charges and small 
propelling charges at long range, would appear to be the 
greatest concentration of offensive power.” No doubt; but 
there is a slight draw-back which our author has overlooked, 
in the fact that neither we nor any other nation have as yet 
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got such a service gun. Commander Scott has done much | NOTES ON ENGINEERING AS PRACTISED IN 


to supply such a weapon, and there is little doubt that he 
will do a great deal more if he receives fair play. But the 


INDIA. 


Scott gun is not recognised as suitable for service from pro- Since the disastrous mutiny of 1857 the course of events in India 
bable causes, on which we find no pleasure in dwelling ; | has afforded a topic of pub'ic interest that is not likely to decline, 
and meanwhile we are certainly without a weapon “ con- | and there is little doubt that a knowledge of India and Indian affairs 


centrating the greatest amount of offensive power.” 


We must take exception to the manner in which our | the old East Indian Company. 


| is now much more general than it ever was during the réyime of 


Apart from the general public 


author has in this chapter passed over almost without men- | there is a large class that study more closely all questions connected 
tion an important element in every problem connected with | with the particular profession or trade of each individual constitu- 
naval warfare, namely, the difficulty of producing agun which | ting it. Statesmen are absorbed by all that affects policy, finance, 


can be loaded and fired with heavy charges at all times and 
seasons. Atthis moment we have guns at command which | 
would possess a maximum of efficiency were they only 
trustworthy. The shunt is a good gun, whatever may be | 





taxation, &c.; and professional men, and Nhose in trade, are eager 
to peruse and possess themselves of every item of intelligence that 
bears relation to their particular speciality. While ergineers in 
England possess a limited knowledge of a few of the larger 


said against it, provided it could always be loaded. An in- | works that have been carried out or are still in progress in India, 
stance hascome under ourown knowledge, however, in which | jt may be said that hardly any one who has not resided in the 


the shot stuck fast in the muzzle of a 12-ton shunt, and 


latter country possesses even an imperfect knowledge of the details 


remained there for twenty minutes, notwithstanding every | of working, or of the difficulties with which a young engineer has 
attempt to extract it, or to drive it home, and we | to contend—difficulties, however, in which some good may be found, 
can assure our readers that the hammering of a heavy in that they tend to make men self-reliant ; aud self-reliance is 
shot wedged in a gun containing a charge of 30 Ib. | perhaps, the quality most indispensable in an engineer. in more 


of powder is by no means a pleasant operation. Such 
things might easily happen in the heat of action, and then ! 
we fancy that both punching and racking would be equally at | 
an end. Mr. Holley could no doubt have handled the subject | 
with ability, and his book would have been so much the 
better. The fact that he devotes a subsequent chapter to 
rifling and projectiles, is hardly a good excuse for an 
unaccountable reticence. In this same chapter, however, 
we find nearly all that is known perfectly or approximately 
about rifling, placed before us in a condensed form ; and we 
can assure both the student and the practised artillerist 
that they will not easily find seven-score pages elsewhere 
containing so much that is valuable. 

It would hardly serve any good purpose to enter upon 
the consideration of the remaining chapters. We believe 
that we have alrea y said enough to indicate the general 
character of, perhaps, the most remarkable work on ordnance 
= published. To say that this book is very far from 

ing perfect is merely to state that which holds true 
of every other book in existence. ‘The magnitude of the 
subject would afford sufficient excuse for even greater 
shortcomings than those of which Mr. Holley has been 
guilty. After all, the grand defect is the want of suffi- 
cient, straightforward honest criticism. ‘The world has 
been almost done to death by the writings of rival 
inventors, their partisans, and opponents, The most 
opposite opinions have been argued and enforced with a 
bitterness and obstinacy which sets truth at defiance ; as 
a consequence, it is almost impossible for the student to 
arrive at a definite decision on almost any one of 
the countless questions connected with ordnance at- 
tracting the attention of the engineer as well as of the 
artillerist. It is certain that at no time more than the 
present, has an impartial expression of opinion been 
required at the hands of those who have fairly mastered 
the details of a most intricate science. We have said that 
our author is not an inventor; by this single fact he is 
elevated far above the great mass of those who have 
written on the same subjects that he has chosen: 
but we must add that this fact has been nearly 
barren of results. Mr. Holley’s treatise is voluminous 
and comprehensive, but it is not critical. ‘The fame 
of his work in its present form must rest chiefly on its 
worth as a compilation—very slightly on its importance as 
an original exposition of the value of particular systems. 
it may possibly be urged that the book has already ex- 
tended beyond the ordinary limits of size, and that, as a 
consequence, space was wanting for the expression of the 
author’s sentiments. Had Mr. Holley, however, instead of 
quoting verbatim the roundabout phraseology of others, 
extracted the essence of the views which they advanced 
and laid it before his readers in his own terse and elegant 
language, ample space would have been afforded for all 
that he might think proper to write. From the first 
page to the last, the want of the pruning knife is evident, 
and we recommend the author, in future editions, to assume 
his proper place and use it freely—but with discrimination. 
Still, with all its defects, it is impossible to deny that the 
work stands forth prominently as an invaluable book of 
reference in which to seek for information to be found no- 
where else. It isa cyclopwdia of gunnery, to which we may 
always turn in our need with advantage. Little is 
wanting but the Deus ex machina—the master hand, to 
teach us to leave the evil and to choose the good, and the 
fact that we find traces of its presence here and there, 
clearing away difficulties, arranging ideas, and reconciling 
contending opinions on a new and unthought-of basis, 
serves but to tantalise instead of satisfying the inquirer 
after truth. Mr. Holley has collected the materials for a 
magnificent work—it will be his own fault if he per- 
mits another to raise up a splendid edifice on the founda- 
tion which he has prepared with so much care anc. laboar. 








Rams ror Hoiianp.—(From our Correspondent).—I understand 
that Messrs. Bailey Brothers have secured a large contract for rails 
for the Dutch State railways. am correctly informed, the 
amount of the contract is not less than 10,000 tons. 


Tue two new guns in course of construction after the specifica- 
tions submitted to the War Department by Mr. R. S. Fraser, 
Assistant-Inspector of machinery and Director of ihe royal gun 
factories at Woolwich, are nearly completed. They will be ready 
for proof early in March next. The weight of the guns is about 
18 tons, and the service charge will be about 401b. or 50 lb. of 
powder and a shot of 250}b. The cost of material and manufacture 


| 


of the guns amounts to less than one-half of that usually incurred. | 


Great Brivce over THE Severn.—The estimated cost of a pro- 


posed high-level railway bridge over the Severn, just above Old | 


Aust Passage, is £1,800,000, The river at this point is nearly two 
miles wide, but the main channel is not more than one-third of a 
mile. In order to bridge over this channel, and not interfere with 
the navigation, it is proposed to construct a bridge at a height of 
110ft. above high {water of ordinary tides, and of three openings— 
one of GUOft., and two of 250ft. respectively. Mr. H. H. Fulton, the 
engineer, in conjunction with some influential coal and iron- 
masters, is the originator of the movement which has led to the 
adoption of the project by the Great Western Company. Mr. John 
Fowler, the consulting engineer of the Great Wasteen, and 
Mr. Fulton are now acting as joint engineers 


| civilised countries, with every appliance at hand, there is hardly 


any work whatever its magnitude or difficulties, that can be con- 
sidered impracticable; but in India the civil engineer is not only 
utterly destitute of every aid that he would find ready to his handat 
home, but he has to organise and instruct his workmen ina language 
possibly heard by him for the first time. It is true that there are to 








be found in India a few men amongst the natives possessing a | 
yet it is that generally adopted, for the simple reason that the natives 


knowledge of English and English methods of working; but this 
knowledge is very imperfect, and if the engineer expects a success- 
ful result from his labours he will rely on himself alone. It is asa 
general rule found that when an officer has to convey particular and 
explicit instructions to a native subordinate, it is more advisable 
that he should adopt the vernacular language than attempt to make 
himself clearly understood in English. The native, fearful of 
giving his superior the trouble of repeating all that he has said, will 
take his departure promising to carry out his instructions to the 
letter, at the same time really possessing but a vague geveral idea 
of what he has been directed todo. From this cause alone young 
and inexperienced engineers find much difficulty and disappoint- 
ment at the commencement of their career. They go on for some 
time in the bope that they can dispense with a knowledge of the 
language of the district, but at length they discover that the easiest 
course would, after all, have been to set to work in the first instance 
and acquire a colloquial knowledge, at least, of the native tongue, 
The necessity of passing in one or more of the dialects of India is 
imposed by Government on all officers and subordinates of the 
public works department, and so long as the regulation is not com- 
plied with the officer in question is obliged to submit to a reduction 
of his not over liberal] salary. 

Now, assuming the young engineer to have passed the prescribed 
examination, or at least to have acquired a fair colloquial knowledge 
of the language of the district (which is not, as is generally supposed, 
necessarily Hindustani), he will probably have to proceed to the 
scene of his labours, with the plans and sections of the railway, 
road, canal, or whatever other works it may be his duty to execute. 
It may be that the work is to be carried out by contract, but such is 
not the usual method in the public works department. Goveri- 
ment, while professing to encourage the system, as a general rule 
also refuses to sanction such prices as would allow the contractor 
anything like a fair return for his time and risk. I: seems, indeed 
to be assumed that avy and every contractor is ready to undertake 
Government work simply as a labour of love. Private companies 
are not, however, so shortsighted and obstructive; they know by 
experience that time is money, and that if they pay a little more 
for work, in order to have any remunerative project, such as a rail- 


way or irrigation canal, completed within a limited period, the | 
| generally neglected. 


quick return will, as a rule, more than justify the increased outlay. 

Whether the work is to be carried out departmentally or by con- 
tract the actual detail will in either case be the same. 
or contractors’ agent will, with the assistance of a few native clerks 
and timekeepers, have to set to work to collect labour of all kinds; 
to this end he will despatch messages to all the more important 
villages for thirty or forty miles around to the effect that so many 
men of different grades are required, and that certain rates of wages 
will be given. If the engine.. be a Government employé he will 
probably avail himself of the local native officers to procure the 
requisite labour. ‘These men have immense influence in their 
respective districts, and can do much to advauce or retard the 
progress of any particular work; in truth much of the labour 
procured in this manner may be considered compulsory, and 
although Government does not, as a general rule, sanction the 
pressing of labour, yet they know well that their officers are 
frequently reduced to such an expedient in order to enable them to 
complete their operations within a given time, Contractors, 
although equally stringently bound, cannot look to any agency but 
their own ;to obtain the requisite labour and materials, and are, 
therefore, often obliged to outbid Government officers; not only 
must they give a higher price for everything, but a large amount 
must be advanced to labourers as a pledge of good faith. The 
natives of ludia have no predisposition to trust their employers, and 
it is to be regretted that in some exceptional cases contractors, both 
European and native, have given occasion for distrust. 

The numerous ancient works of utility and art in India, some of 
which were ona scale of almost unequalled magnificence, amply prove 
that during past generations the natives of the country were 
capable of conceiving and executing designs both engineering and 
architectural of a very bigh order. Whatever the cause may be 
they have sadly degenerated since the period to which most of 
these monuments of past magnificence are referable; but that the 
native Indian is capable at the present day of executing skilled work 
under the direction of competent European instructors, there is no 
doubt. Many engineering operations Lave, during the last ten 
years, been executed in India in a manner that would in point oi 
finish and durability rival those of any more civilised country. 

The manual labour in these cases has all been done by natives, 
and, although every minute detail of working has been imparted 
by their European instructors, the native aptitude to apply the 
instructions should not be under-rated. ‘I'he absency of a knowledge 
of the languages of India sufficiently accurats to convey the directious 
of the engineer or overseer in the technical terms is a great draw- 
back, and it is a matter of surprise how a native carpenter or mason 
will turn out work according to English specifications, when he has 
to follow the instructions of a man that is hardly capable of string- 
ing together a dozen of the commonest words in the lanzuage; the 
truth is, that much more is to be done with native workmen by 
showing them how to do their work, than by trying to explain the 
operation to them ; and native artisans display considerable ability, 
80 long as they are not called upon to originate new systems ; their 


! “or . . . ° . 
power of imitation is very great, and uo work, however intricate, 


will defeat them, provided they have a pattern for their guidance. 
The use of mechanical accessories for the prosecution of even the 
largest works iv India is uncommon ; contractors sometimes find it 
to their advantage to import cranes, winches, pumps, &e., but gene- 
rally speaking, their use is dispensed with. Toe cost of exporting 
machinery is considerable, and the difficulty of repairing English 
work and replacing broken and worn-out castings is very great; 
but, perhaps, the most formidable obstacle is the ditliculty of induc- 
ing ordinary labourers to adopt and use any machiue that they are 
not accustomed to—they cannot be persuaded that the result produced 
will equal that of their old modus operandi, the probability being that 
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the native method is more favourable to their indolent and listless , 


|} and a half. 


disposition. A want of energy characterises the Hindoo in all that 
he does, and he would rather employ a day in his own apathetic 
style to achieve his object, than apply himself with diligence for a 


few hours. For example, when any masonry work—such as a 
bridge—has been carried 'o a considerable height above the ground, 
it is usual to raise ramps or footways against the masonry, and up 
these steps ali materials are carried at immense expense of time and 
labour. Mortar is brought up in baskets on the heads of women and 
children, and stone is slung on bamboos and carried on the heads of 
ten or a dozen men, called bamboo coolies. It is obvious to the 
meanest understanding that this aboriginal mode of raising materials 
must be the slowest and most expensive that could be adopted; and 
yet, as we before remarked, the winch and crane are by no meaus 
usual accessories on masonry works, The ordinary labourer dislikes 
the use of them, and his employer discovers that, perhaps after all, 
the best principle is to confine himself to whatever method the people 
are most accustomed to. It is probable thatin timo the coolies will 
become reconciled to English expedients of working, and if they can 
be made to understand any process by which they are enabled to 
indulge an indolent disposition, they will certainly adopt it. 

It will be no matter of surprise, that the more complicated imple- 
ments have not been largely adopted in India, when we know that 
atte::pts to introduce wheelbarrows and even shovels have not suc- 
ceeded. The native has, from time immemorial, been accustomed to 
cultivate his fields with a hoe, and a most convenient implement it 
is for moulding crops or filling baskets; it is not, however, suited 
to the process of excavation on a large scale, and yet it never has 
been superseded by the shovel. It is ludicrous to observe a party 
of coolies excavating a small watercourse; it may be that the earth, 
when excavated, has to be deposited at no greater distance from the 
trench than three feet, and yet every particle of it is filled intoa basket 
with hoes, and is carried for this three feet on the head of a coolie; 
having completed the distance the coolie hands his basket— 
probably not half full—to another man, who empties and returns 
it. This mode of working can possess no conceivable advantage, and 


will not depart from their own accustomed way. R-lative to the 
introduction of wheelbarrows, there is astory told of an enterprising 
engineer who, determining to improve on the eld form of coolie labour, 
had a lot of barrows made up. He stirted work with them ove 
morning, and while he stood over the covlies the experiment gave 
promise of being a success; having retired to bis teni for the heat 
of the day, he again in the evening repaired to the scene of his ex- 
periment, when to his horror, he found his men carrying the wheel- 
barrows on their heads, instead of using them in the legitimate 
manner. This story may or may not be true, but it is certainly no 
exaggeration of the way in whicu coolies are capable of misapplying 
our most ingevious expedients. 
(To be continued.) 








WHAT IS BURNT IRON? 

ON THE CHANGES UNDERGONE BY IRON PLATES UNDER THE 
DIR“CT ACTION OF FLAMES AND OF WATER, WiTH SOME 
REMARKS ON THE IRON PRODUCED IN THE PUDDLING AND 
IN THE REVERBERATORY FURNACES.* 

By Professor Dr. ScaarHaxutt. 

Tue strip of iron plate, five Bavarian lines (ths full Euglish) 

thick, upon the alterations of which under red heat Pwish to make 

some remarks, formed the bottom plate of the front ring of a steam 
boiler. This boiler was 32{t. long, and 4ft. din. in diameter, being 
traversed by a flue 2din. in diameter inside. 

The lowest point of this flue was avout Sin. distant from the 
bottom part of the boiler—a by no means praiseworthy proportion 
in the arraugement. In the first piace, as we shall see in tho 
following, if the fire-bars be not properly placed, only a compara- 
tively thin layer of water is acted upon below by the most 
powerful portion of the flame, and, at the same time, from above, 
by the heat of the flue. 

In the next place, the narrow space between the flue tube andthe 
boiler shell forms the most accessible spot for the deposit and 
accretion of incrustation. The cleaning of the boiler at this portion 
being extremely diflicult, owing to the narrow space, is, therefore 


A by no means thick deposit of incrustation is sufficient to bring 
this portion of the plate (in close proximity to the flames) to a red 
heat. The pressure of the steam forces out the spot softened by 
the heat, and the destruction of the boiler is in this way begun, as 
we shall see from the following account, This particular boiler 
was made at the Pietry Works, at Ducren, in the Aix-la Chapelle 
district, and was at work since December, 1859, or about three years 
The pressure employed was about 60 lb. above the 
atmosphere. 

The fuel used was bituminous lignite. ‘The fire-grate was very 
badly arranged, being placed so much in front that the most 
powerful portion of the flames struck just on the lowest edge of the 
boiler. At this place, as was stated, the fire tube was only din. dis- 
tant from the lowest portion. 

Very soon, therefore, a bag-shaped bulge begav to show itself 
at this point, which had to undergo the greatest torce of the flames. 
To preveni this spot bulging any further, a firebrick was driven in 
between the boiler and the firebrick, The bag-shaped swelling of 
the lowest portion was thus of course stopped ; but two fresh 
bulges formed themselves on each side of this brick, the lowest 
points of which at last broke through in the month of May, 1863. 

The plate when taken out showed a remarkable alteration; it 
was laminated into six separate layers or plates, within a circle of 
3in. from the narrow opening, where it broke through. The 
two laminw forming the inside and the outside of the plate were 
burnt, and had disappeared within a periphery of about 6in. 

The succeeding lamina was also destroyed; but the circle within 
which it was destroyed was of a smaller diameter, and the destruc- 
tion continued in broad step-shaped opevings, symmetrically placed on 
both sides to the central layer, This lamina was only half a milli- 
metre thick at the centre, and increased irom thence towards the peri- 
phery, to the original thickness of the plate. This layer, which had 
withstood the pressure, was affected in a remarkable way. 

The iron was brittle; it showed a siringy crystalline fracture, of 
a bright whitish colour, that merged iutv a greyish tinge. The 
surface of fracture appeared to tue eye (even in the { plate) as 
cousisting of a number of lamine ; and a magnifying glass showed 
plainly six layers, whcse surfaces of fracture were composed of 
vearly vertically placed cry-talline surfaces. At portions these 
single fine layers were divided into still thinner lamine; but the 
surface which had been in coutact with the boiler incrustation also 
showed a remarkable change. It appeared to consist cf a number of 
irregular vertical prisms set in rows, by which the surface was 
covered with wrinkles of a somewhat net-like shape. 

We have here burnt iron—burut in the air—in the proper sense 
of the term. ‘This layer, half a millimetre thick, did not stand any 
bending, it broke off short and crystalline, but let itself be easily 
filed, though affording some resistance to the file. At first it was 
very quickly attacked by hydrochloric acid, and much sulphuretted 
hydrogen was evolved. 

The development of sulphuretted hydrogen was afterwards 
rather slower, but never stopped entirely; aud, in the mean time, 
the iron so well withstood the action of the hydrochloric acid, that 
it took eight drops to cause a piece weighing half a gramme to 
disappear in the acid. ‘lowards the end it consisted of a loose 
aggregate of dark black laminw. The small downy precipitate was 
neither black nor brown, but bright grey; and it merely consisted 
of silica mixed with microscopic lamina of graphite, causing the 
greyish tinge. With the hydrogen were only produced traces of 

* Translated for Tuk Exeinxer from the Kanst-und Gewerbe- Blatt des 
Polyiechnischen Vercins fur das Koenigreicu Bayern. Monat Juni, 1863. 
Some thirty years ago, Dr. Sciafhaeuti was well known to the enziueeri g 
body, and a paper vy him-on boiler explosions is printed in the Trans- 
actions of the Civil Engineers, 
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that well-known form of carburetted hydrogen to which is due the 
smell of all hydrogen thrown off from iron. This appearance also 
conduces to the belief that the quantity of carbon covtained in this 
iron must have been very small, as all iron burnt in the air and 
become crystalline behaves in this way; only a grey cr yellowish 
precipitate remains after solution in hydrochloric acid, and the 
carbon is betrayed during the solution neither by the smell nor by 
any appearance. $3 

An exact analysis confirmed this supposition. 
consisted of :— 


Our burnt iron 














Silicon 2c .. oc cc ce we se ce co ve 6°0399 
Carbon .. ie we cathe Ge Get BE: +e 40 05708 
ee a ee ee i < 99°3821 
Manganese, Sulphur, and Nitrogen .. oe «+ « 00-0072 
100°0000 
The composition of the iron which had not yet been burnt con- 
sisted of 

Silicon .. .. «ee +e c6 of cf ef oe o8 os ee 0-04 
Carbon .. .. cc ce ce ec v0 0°77 

Mang and Sulphur... .. «- es ° Flaces 
Tron «ce co ce ce ce 0s ce 08 os 99 ee 99°19 
100°00 


We here see that the carbon is nearly 0°2 per cent less; the 
quantity of silicon is greater; while the nitrogen is completely 
absent. The difficulty of solution in hydrochloric acid is not merely 
explained by the crystalline structure (which itself seems to evidence 
a chemical change of several combinations in the iron), but also by 
the in :rease of the proportion of the silicon to the carbon. When 
silicon iron is mixed with steel it forms its harder portions and 
helps to make damascene steel. In this way is produced the 
brilliant crystalline structure of the iron, to which sulphur and 
nitrogen probably conduce. ; 

Carbon is not here present in smaller quantity than in many 
kinds of puddled iron, and this crystalline iron can be just as well 
hammered when red hot It loses its crystalline texture and again 
becomes laminated as the single crysti ls get beaten out; but the 
adherence of two separate crystals is, nevertheless, effected, and the 
plate. even if hammered out thin, remains brittle and cold-short just 
as with iron, that, notwithstanding its containing sulphur, neverthe- 
less shows no tendency to be short ct a red heat. 

Another kind of burnt iron is that which is burnt in incandescent 
coal. In this position iron at a white heat combines with carbon, 
and changes again into a kind of white pig-iron, which collects 
itself at the bottom of the furnace. We must thus distinguish 
between two kinds of burnt iron, namely (a) iron burnt in the air; 
(5) iron burnt in contact with coal. 

The one kind is distinguished by an absence of carbon, and 
appears to have been rendered crystalline by the mere prolonged 
action of sulpbur (and nitrogen ?)* at a high temperature ; the other 
has an excess of carbon and is reproduced white pig. Both show a 
crystalline texture at the surface of fracture, but a practised eye can 
distinguish either. In general wrought iron is all the more granu'ar 
the more carbon it contains, and it shows a fibrous texture with 
much more difficulty than iron with a lesser quantity of carbon ; 
but it is also denser, and can be employed for details to which the 
common soft iron is noi applicable. It is only this dense iron 
which gives good blister steel; it is only this iron which lets 
itself be drawn into the finest wire, or rolled into the thinnest plate, 
or hammered into the smallest spherical shapes. 

The dense iron with a granular fracture at last merges into the 
form in which it (though still wrought iron) contains the most 
carbon and silicon. Itis then unrefined, and, therefore, brittle—a 
state which is changed by continued working at a red heat. Large 
masses of iron, which it is not possible to thoroughly work under 
the hammer, generally show a granular texture towards the centre. 
A surface of fracture of this kind shows the most perfectly-formed 
granular consisteucy, and the largest crystalline facets. The 
granular fracture of wrought iron depends, on the one hand, upon 
its greater, or upon its greatest quantity of carbon—we thus bave 
coarse or half-made and steely irons. ‘The granular fracture also 
depends, besides, upon :—1, Its combination with phosphorus, by 
which we get cold-short iron ; 2, fro: its combination with pyrites 
= — of silicon, and under this category comes iron burnt in 
the fire. 

The amount of carbon contained in wrought iron is very variable 
according to the make, and for this reason any analysis of wrought 
iron ought to carefully take into consideration its paysical and 
technical qualities. When this is possible, the mode of working up 
the iron should be given, if the analysis is intended to have any 
practical value. When e.g., Berzelius says that:—“It has been 
determined that puddled iron contains only one-tenth of the carbon 
present in iron made in the refining furnace,” this may be 
right as regards the special case under Berzelius’s notice, but to take 
it as generally true would be a great mistake. 

I have often produced iron in the puddling furnace containing 
more or less carbon, and iron of more or less density, by mere modi- 
fications in the manipulation. 

The lamination of this piece of plate iron under the action of 
flame, and the gradual destruction of the lamine from the outside 
as well as from the inside, are worthy of notice by practical 
men. In the inside of the boiler the red hot iron could only be 
in contact with decomposed water, and the burning of the outside 
layers could only take place through direct combination with free 
oxygen. At the outside the burning occurred by the direct combi- 
na‘ivn of the red hot iron with the free oxygen which is contained 
in every flame. 

The lamination of ordinary wrought iron plate while red hot is 
another as yet but little regarded fact, though one likely to act very 
injuriously in many cases. 

The thin plates are nothing else but the separate plate out of 
which every pile is formed, and which, being after brought to a 
good welding heat, are rolled into the whole plate. 

If the material be good and pure, the separate plates will then be 
so thoroughly welded together that they will only form a single 
equable mass of iron, that cannot be divided into separate parts by 
any extraneous action. 

Good charcoal iron, forged under the hammer, always possesses 
this property. I will give one instance. 

_From a very remote period down to quite latterly, plumbago cru- 
cibles were used in the Royal Bavarian Mint for melting down 
silver. These crucibles were marked with a stamp, fixing their 
contents in the old-fashioned “mark” weight for silver. One of 
these crucibles contains 1,000 marks, aud seven Zoliverein hundred- 
weight of silver are melted down in each. ‘These plumbago cruci- 
bles, however, seemed to get worse and worse within latter times, so 
that. in addition to the loss of silver always attendant on their use, 
their short duration made their application more and more exe 
pensive. The master of the Royal Bavarian Mint, Von Haindl, then 
introduced forged wrought iron crucibles, instead of those of plum- 
bago. The iron crucibles, though their first cost was great, were, 
nevertheless, much cheaper in the end, through their lasting pro- 
perties; while their use was pleasanter through the security with 
which they could be manipulated. But since they have been forged 
out of common rolled iron—made by coal and not by charcoal—they 
have become just as untrustworthy and as useless as the plumbago 
crucibles. In the first place they laminate like our piece of plate, 
and they besides render the silver impure by the iron partially 
combining with it. 

This exfoliation of coal iron plate when at red heat shows that 
the separate plates out of which thick bviler plates consist are not 
completely welded together. 

They are united more by adhesion than by cohesion, and therefore 
get separated from each other as soon as a red heat produces a 
change in their mass. 

One cause that a complete welding of the portions of a pile is never 


* I have already directed attention to this point in my memoir, “‘On the 
Circumstances under which Explosions frequently occur in Steam Boilers, 
and the Causes to which such Explosions may be assigned.” Transactions 
of the Institution of Civil Engineers, vol. iii., part v., 1842, page 447. 








effected is to be found in the way in which they are worked up 
together in the coal fire. 

h separate portion of the pile is covered with a crust of oxide, 
which is known to consist of silicate of protoxide of iron mixed with 
magnetic oxide. This skin of oxide must get melted in the welding 
heat, and, if the plate is sound and entire, these impurities should be 
completely pressed out by the rolls. Lf only a particle of this liquid 
slag remains, the iro molecules are kept from uniting. In any case, 
however, the smallest particles of slag can never be mechanically 
driven out. In the best iron there are microscopic places to be seen 
at which the particles of iron are not welded together; these spots 
are best noticed in large masses of iron which have been well filled 
and polished. This peculiarity is very unpleasantly felt in iron out 
of which, for instance, gun barrels have to be made, as it has to be 
bored out and polished in the inside. The very small marks of this 
kind are called “greys” in English, and “ schiefer” in German. 

In the very best iron they are only apparent by means of the 
magnifying glass. 
Common iron is inapplicable to gun barrels on account of these 


greys. 

The liquid slag which is between the different portions cf the pile 
is best driven out by means of the blows of the hammer. By means 
of the compression caused through the vertical blow of the hammer, 
the particles of iron and slag are driven from all sides towards the 
periphery, and force their way forward with a considerable velocity, 
which is given them by the momen‘um of the hammer. 

When iron is rolled, the slag and the oxide are only pressed for- 
ward at a comparatively slow speed, they cannot move backwards, 
and are thus only very incompletely pressed out at the sides. Slag thus 
heaps itself upon slag, and ouly in one direction, so that it is here 
much more to be met with under the action of the hammer. In 
addition to this, plates made with coal are covered with a crust of 
oxide containing sulphide of iron. A fluid slag of this kind, mixed 
with sulphide of iron, affects the adjacent portions of iron at a weld- 
ing heat, and often prevents a complete welding. It thus not un- 
commonty happens that boilers are turned out of the best workshops 
made of pla'es in which are spots several feet in area, that form 
blisters in this way. 

Another circumstance is to be met in the difficulty in bringing a 
large mass to an equable welding heat. Many of the plates that are, 
for instance, u-ed for locomotives, are 7ft. long, 44ft. broad, and of 
jin. thick, weighing more than 6cwt. To this must be reckoned 
the iron that is to be welded to the pile, in order that the plates may 
becut square. It is easy to be seen that large masses must be brought 
to a welding heat in order to roll out plates of the above size. As 
the heat is conducted from the gutside to the inside, the outside 
layers are of course already at a welding heat before this has taken 
place with the portion at the inside, A complete welding together 
of the inside portions is not to be expected if the pile be brought while 
in this state under the ro}ls—even though the temperature is rather 
raised by the pressure. If one waits till the innermost layers are 
brought to a welding heat, or at least till they are brought near this 
temperature, the risk has to be run of burning the outside plates. 
Large masses of iron, anchors, or railway carriage axles, can 
never be, even only practically speaking, homogeneous. Most 
breakages of railway axles are caused by a want of homogeneousness 
of the mass of iron—though at present these breakages are ascribed 
to a change in the material produced by vibration, 

The internal consistency of a mass of iron, e.g., of a railway axle, 
can never be determined before its fracture. lf we were to break a 
number of axles at different parts of their lengths, we should soon 
be convinced of the different internal texture of each specimen —not 
merely with regard to each other, but also with respect to different 
portions of their surface. 1 have often, even with rods of small 
diameter, convinced myself of this difference. Rods of iron fresh 
from the hammer showed themselves crystalline in the centre of their 
fracture, and fibrous towards the outside. If the rod had been 
broken after a long continuance of vibration, the crystalline fracture 
would then have been put down toa change in the texture of the 
iron produced by continued vibrations, 

Another difference between iron produced by puddling and that 
made in the charcoal-refining furnace consists in the inferior density 
of puddled iron. The mode of make hasclearly the most to do with 
this difference. 

We will shortly consider the mode of manufacturing iron by 
puddling, which is pow the most generally adopted plan. 

When the pig iron is so softened in the puddling furnace that it 
can be crushed down and stirred up by the puddler’s rabble, it is also 
thereby continually mixed with the liquid slag of the hearth, A 

uliar phenomenon then takes place; the slag gradually gets 
into a kind of boiling state, blueish flames make their way out of the 
mass, and the iron begins to be less and less felt by the rubble. At 
last the whole contents of the hearth are turned into a boiling mass, 
and the iron is so little to be felt that the rubble can now stir up the 
loose mass without any difficulty. Ifa portion of this mass be taken 
from the furnace, it is to be noticed that all the pig iron is to be 
found in the midst of the slag in a very minute state of subdivision 
--I might almost say in a state of dust. The iron is often 
only perceptible by applying a magnifying glass to a file-cut on the 
cold slag. By the time the boiling bas gradually stopped—and this 
action takes place so violently with unrefiued pig, that the boil- 
ing mass often runs out of the puddling hole—-the slag gradually 
sinks down ; and it is then to be noticed that the iron can be felt on 
the hearth of the furnace by means of the rubble—a phenomenon 
which is designated by the English puddler under the expression that 
tke iron is coming back. 

The half decarburised iron is now stirred up to complete the de- 
carburisation, aud until the separate particles of iron have stood so 
much heat that they can stick to each other without being melted. 
As the particles of iron are and must be covered with slag—as they 
would otherwise be burnt to oxide—they can only touch each other 
at particular portions of their surface. By this meavs there are con- 
siderable interstices between the separate grains, which are filled 
with slag. 

This very fine division of the iron in the slag also allows the 
particles of iron to be more decarbonised than in the charcoal iron 
furnace. 

However much the puddier may exert himself to unite these sepa- 
rate particles, by means of the rubble, nevertheless, through the 
minute state and great toughness of these iron particles, he finds it 
impossibls to do more, even with the greatest exertion, than form a 
spherical lump. This ball gets further condensed by means of the 
stronger force of the hammer or squeezer. Before being condensed 
by the hammer, the ball is a mere spongy spheroid, the interstices of 
which are filled with slag. This is proved by the circumstance 
that, if water be poured on such a ball while at a white heat, the 
ordinary hissing noise is not heard. On the contrary, the water is 
immediately decomposed without any noise, and a blueish flame, often 
several feet high, and consisting of hydrogen and carbonic acid gas, 
is formed. It is only when the ball is condensed by means of the 
bammer that it behaves like common red bot or white hot iron 
when it is sprinkled with water. In that case the water steams 
slowly off with a hissing noise. 

If such a ball-shaped iron sponge, imbibed with slag, be now 
taken under the hammer, the icles of iron.are brought as much 
as possible into contact through the blow. The slag, as we have 
already observed, is driven out at all the radii of the spheroid, and 
with a force and speed depending from the vis viva and the mo- 
mentum of the hammer. 

Every particle of sl«g will then be driven on one side with a cer- 
tain speed through the spongy mass till it meets with sufficient 
resistance to destroy its motion. All the smallest particles of slag, 
however, can be by no means driven out of the iron sponge, as the 
condensation, though gradual, takes place at once at a great 
portion of the mass. The particles of slag lying in the range of 
the compressive action must thus drive out those in front before they 
themselves are free. For this reason the colour of fracture of the 
iron is all the darker grey the more such particles of slag have becn 
left behind. A ball like this gets to be lamellated and stringy at its 
first passage through the rolls. 





The matter is quite different in making iron in the refinery furnace ; 
the iron is there slowly melted in about one and a half bours, in 
a comparatively narrow pot-shaped pit, filled with burning charvoal, 

In this position the iron, between the charcoal and in contact with 
the slag, has lost so much carbon and silicon that it cools down to a 
tolerably tough lump, and can be drawn out with the rod when 
entire, or in several lumps. This operation is termed in Germany 
“Rohaufbrecheu.” The hearth is again filled with lighted char- 
coal, and the lump of iron is again melted under this fuel at a 
high temperature. It here loses the last amount of carbon and 
silicon which interfered with its malleability. Its temperature 
rises with its increasing density and tonghnes:, while sparks of 
burning iron are driven out of the furnace, and the finished lump is 
lifted for the last time out of the fire, The pit is then again filled 
with coals, and the blast is strengthened, to bring the bulk of iron 
to the proper welding heat; and in this state the ball of iron is put 
under the action of the hammer. . 

Even if the raw iron is divided into pieces while being drawn out 
of the furnace, there are comparatively few of these; and there is 
anything but a stringy lump, as in puddling. The iron made in 
this way is thus from the first filled with less slag than is produced 
in puddled iron by the continual stirring and raking up. It makes 
its appearance under the hammer in a much denser state, but it also 
contains much more carbon than iron made by the puddling process. 
Iron made in the refining furnace is often finished in half an 
hour. Puddled iron takes the longest time in acquiring a tough 
and lamellar texture, aud often breaks with a granular fracture, 
even in the form of plate half an inch thick, On this account 
puddled iron cannot be applied to all the objects for which the most 
dense material is required. For iustance, it cannot be drawn into five 
wire, nor be rolled into the thinnest plate, nor be hammered into 
semi-spherical shapes—even good horseshoe nails cannot be made 
out of it, As soon as it is divided into small portions the numerous 
incomplete welds make themselves felt—wire, or instance, will break 
in this way. 

Puddled iron cannot be made into good blister steel, and it is 
much quicker destroyed by oxidising agents—such as the oxygen 
in air aud water, aud sea water, &c.—than is iron made in the char- 
coal refining furnace. Its loose texture makes itself most remarked 
in the speedy destruction and lamination of the heads of rails, The 
numerous incompletely welded porticns again sep irate themselves 
from each other as soon as the ircn is acted upon by any circum- 
stance, such as a continued red Leat. We have seen this in our 
boiler plate, which, at last, under 1) e continued action of red heat, 
separates itself into the parts out of which it was originally com- 

sed, 

PeTho possession of fibre and a fibrous fracture is oftea ascribed, in 
technical writings, to bar iron. N. vertheless, both these qualilica- 
tions are equivocal. If they stand by themselves they ween 
nothing more than a soft kind of not very bad iron, with a dull grey 
colour of fracture, 

The iron which lets itself be most bent without showing any 
sharp corners or cracks is commonly held to be the best, but this 1s 
not the fact in every case. 

At Creuzot I had some rails made out of common puddled iron, 
and also out of denser iron, made after my method, The rail made 
of acommon iron not merely let itself be bent to a right angle, but 
also allowed itself to be bent back straight without showing 
any tear at the edge. ‘The denser iron did not stand such an 
amount of bending. But when the rails were placed on two supports, 
and a monkey was Ist fallon them, thesoft rail was tora into two; ieces, 
while the denser rail withstood the blow, It is thus easy to be seen 
that. denser iron withstands a blow much better than “ fibrous 
iron.” P 

A denser iron is also termed a harder iron, but it deserves this 
name only under certain circumstances, as when in large masses it 
always affords more resistance under the hammer. When forged it 
is, properly speaking, the softest iron, and the iron of Taberg is, 
berides its density, the softest iron in the world. 

The pig iron in the refining furnace only loses its carbon, silica, 
&c., by means of the slag. The action of the slag is generally repre- 
sented by the theory that this slag gives up a portion of its oxygen 
to the carbon in the iron, and that it is by this means brou’ht down 
to a lower degree of oxidation. But in the regular course of the 
make, oxygen is absorbed by the slag itself—a fact which I have 
been several times able to determine. The slag tuus probably gives 
up just as much oxygen to the carbonate of iron as it, on the other 
hand, absorbs. This process may be compared with the action 
which takes place when water is dissolved by the galvanic current— 
the same atom of water gives up its hydrogen to the contrary pile 
which takes up its oxygen. The liquid slag at the bottom of the 
puddling furnace itself begins to boil at a certain temperature with- 
out any oxidisable substance being present in the furnace itself. 
The eurface is seen in gentle motion, innumerable bubbles rise from 
the surface, and each bubble of gas carries with it a small portion of 
slag several inches high, so that the surface appears to be covered 
with a fine drizzling rain. If a shovel be dipped into this rain, the 
drops collect upon it in the form of fine particles of slag. What 
gas is it which is here evolved so continuously and regularly ? 

More than thirty years ago I proved in England that, even in the 
puddling furnace, iron of a stringy, loose quality may produce a 
steely iron (Stahleisen). 1 modified the puddling process according 
to the principles by which iron is made in the open furnace, 

I was obliged to use my combination of salt, binoxide of manganese 
and clay, which has been tried in most of the ironworks in Europe ; 
in some places with success, in others without any success, Rule of 
thumb has been too much followed, and it has not been sufficiently 
remembered that, though the process of puddling is everywhere the 
same in its general features, yet in smaller particulars it is just as 
different as the quality of pig, the quality of the combustible, and 
even the shape of the furnace and its build. The binoxide of man- 
gauese has often been entirely neglected, and neither its composition 
nor its proportion to the remaining component parts of the slag has 
been attended to. 

In order to produce iron in the puddling furnace that should have 
the same density as charcvaliron from the refiuing furnace, I tried to 
prevent the undue mingling of the iron in the slag, and to fivish the 
making of the iron as quickly as possible, by means of my combina- 
tion. 

To attain thie, a proper temperature for each stage of the puddling 
process must be attended to. 

When the iron is so softened that it can be crushed down by the 
rubble, it must be brought in contact with the slag as much as possible; 
and it must be mixed with it, as grey pig must chinge itself into white 
pig before the decarbonisation takes place. Before this process begins 
the iron always forms a liquid, wax-like, shining mass under the 
slag as soon as it is stirred up. It is only when the grey pig is 
completely changed into white iron, that the action of the slag on 
the carbon and silicon of the white pig begins. The iron can then 
be divided, by stirring up, into the finest sand, and can be at last 
suspended in the slag. ‘This very fine division must be, as much as 
possible, prevented. The above-described combination, if thrown 
quickly, and in determinate quantities, into the mass, best prevents 
this very five division ; as the iron combines in a crumbly state with 
slaz, instead of being in a minute state of subdivision. 1n the same 
way a stream of cold air through the half-opened door often greatly 
helps the process. 

When the make is so far advanced that the iron bogins to * come,” 
here, also, any minute subdivision by means of the hook, must be 
avoided by the puddler,and he must simply roll the iron lumps 
about in the slag till they have taken the proper temperature in 
order to form them into a larger ball, 

In order to quickly separate the slag from the iron, I have often 
used arsenious acid which I have thrown into the furnace in 
quantities up to half a pound. The iron under the hammer gave 
out under every blow arsenically-smelling vapours, without the 
iron becoming injured by the presence of this arsenic. In fact, iron 
thus made showed itself remarkably well fitted for the manauicture 
of blister steel. Here again is a striking example, how av element, 


which is generally held to be injurious to iron under determinate 
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circumstances, is, under other circumstances, not merely not in- 
jurious, but even beneficial. 

I here speak of the puddling process in the furnace by means of 
coal, and of the make of gray pig produced from a blast furnace fed 
with coal. In our puddling process in Germany, by means of wood 
and with the use of charoal iron, the operation had to undergo 
considerable modifications. 


DURANT AND GORE’S CONSTRUCTION OF 
WHEELED CARRIAGES. 


Tuts invention, by Captain A. H. A. Durant and Mr, W. H. P. 
Gore, Palace-gardens, Kensington, applies, firstly, to those carriages 
which are ordinarily called “‘ Hansom cabs,” and more particularly 
to such ‘‘ Hansom cabs” as are constructed according to the specifi- 
cation of letters patent granted to William Nottingham, dated October 
20th, 1863 (No. 2573). 

In constructing these cabs (which the patentees propose to name 
the “ Albert cab”) the framework of the cab is made of corrugated 
iron, for the purpose of combining strength and lightness ; and when 
a rigid head is used, as described in the said specification, the same 
is mounted on an eccentric hinge, or the pivots (upon which the 
head turns over) are placed in grooves or slots, so that as the head 
is turned down it shall at the same time slide forwards so as to be 
out of the way of the driver's knees; or, instead of making the 
head of the cabin a rigid form, the top = of the head may be 
flexible, and (when the latter is thrown k) either to slide in 
grooves at each side close to the back of the tab, or to wind on to a 
roller placed in a box below the footboard of the driver’s seat or 
elsewhere, the object being to allow of more room for the knees and 
feet of the driver than in cabs constructed precisely according to the 
specification of the aforesaid letters patent. 











This part of the invention is also applicable to other wheeled 
carriages made with a head to turn over on pivots as described in 
the said specification. 

Another part of the invention applies to “Hansom cabs” 
generally, and to «ther wheeled carriages and perambulators, aud 
consists in constructing the door or doors of cabs or carriages (or a 
portion ther: of), and the apron of perambulators, in the form of a 
flexible shutrer, sliding in «:. oves at the sides, and capable of being 
pushed down so as to win!» toa roller placed ina box fixed upon 
or beneath the floor of the carriage, and having suitable catches or 
fastenings to secure the same when drawn up. A great advantage 
in employing doors of this kind in “Hansom cabs” is that a trunk 
or other luggage may be placed between the door and the dashboard 
without interfering with the opening or closing of the door; the 
catches or fastenings also secure the rider from being thrown out in 
case of accident. 


rue. 2: 








A third part of the invention, applicable to all kinds of wheeled 
carriages, consists in dispensing with the ordinary plate springs, 
and placing a flat coiled spring between the axle and the body of 
the carriage, or between the axle and the box of the wheel, so as to 
give the required elasticity and ease of movement thereto. 

Fig. lin the annexed engraving represents a side view of the 
improved ‘‘ Hansom cab” with the head up, and Fig. 2 a similar 
view with the head down. Instead of making the whole of the 
head rigid, the top part (from about the point a to the point 0) is 
made flexible in the manner of a revolving or folding shutter, the 
sides c, c, of the head being still made rigid, and having internal 
flanges overlapping the flexible top, so that when the head is thrown 
back, as in Fig. 2, the flexible top shall slide down in grooves at 
each side at the back of the body of the cab, as represented by the 
dotted lines 6, d, in that figure, whilst the rigid sides ¢, c, and the 
front framework of the head, merely turn over on the pivots ¢, e, as 
shown in the engravings. Instead of the flexible top sliding in 
grooves, as represented by the dotted lines, it may be made to coil 
itself, as before mentioned, on to a roller placed beneath the foot- 
board of the driver's box, or in any other convenient position. 








Sournh Kensincron Mustum.—During the week ending 7th 
January, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
11,888 ; on Wednesday, Thursday, an Friday, students’ days (ad- 
mission to the public 6d.), open from 10 am. to 4 p.m., 1,829. 
Total, 13,717; from the opening of the museum, 5,050,260. 

Devetorment oF Lourep Liapiity Enterprise. — The Patent 
Nut aud Bolt Company, Limited, of Birmingham, have entered 
into an agreement with Messrs. Weston and Grice, of the Stour 
Valley orks, Westbromwich, Cwmbran, near Newport, South 
Wales, for the purchase of their extensive works, &c., at a valua- 
tion, together with their patents and contracts in hand. It is 
therefore ees to increase the capital of the company by the 
creation of new shares, which are to be allotted at par, pro “rata, 
amongst the present proprietary. 

_Devorion to Duty.—The Berlin journals relate the following in- 
cident which has just taken place in Prussia:—“ A pointsman was 
at the junction of two lines of railway, his lever in hand, for a train 
was signalled. The engine was within a few seconds of reaching 
the embankment, when the man, on turning his head, perceived his 
little boy playing on the rails of the line the train was to pass over. 
With an heroic devotedness to his duty the unfortunate man 

pted a sublim lution. ‘* Lie down !” he shouted out to the 
boy, but as to himself he remained at his post. The train passed 
along on its way, and the lives of a hundred passengers were per- 
haps saved. But the poor child! ‘he father rushed forward 
expecting to take up only a corpse, but what was his joy on finding 
that the child had at once obeyed his order—he bad lain down—and 
the whole train had over him without injury. The next 
day the king sent for the man, and attached to his breast the medal 
for civil courage. 











BARLOW’S SLIDE VALVES OF STEAM ENGINES. 
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Tus invention, patented by Mr. H. B. Barlow, Manchester, as a 
communication from Mr. Jacob Salter, Moscow, Russia, consists in 
so constructing the slide valves of steam engines that with the 
ordinary valve motion of a single eccentric or tappet, and one valve 
spindle, the steam may be cut off at various parts of the stroke 
witbout interfering with the exhaust passages. 

In performing this invention a movable plate is applied to the slide 
valve; this plate is provided with passages for the admission of the 
steam from the valve box to the slide valve, and thence to the 
ens the valve rod is attached to this movable plate, and the 
throw of the eccentric or tappet by which the valve is worked must 
be equal to the traverse of the valve, and the traverse of the 
movable plate on the valve. When the engine is at work, and the 
piston kas arrived at or near the end of the cylinder, the exhaust 
ports are open, and remain open for the escape of the exhaust 
steam, until the position of the movable p'ate has been changed to 
shut off the steam. By varying the size of the passages in the 
movable plate, and the relative proportion between the traverse of 
the valve and the traverse of the movable plate, the steam can be 
cut off at any desired portion of the stroke. 

Fig. 1 is a longitudinal section of part of the cylinder of a steam 
engine to which the improved slide valve is applied; Fig. 2 is a 
transverse section, and Fig. 3 a plan of the same ; Figs. 4 and 5 are 
detached views of the movable plates forming part of the invention. 

ais part of the cylinder, which is constructed in the usual manner 
with ingress and egress ports and passages 6 and c, and with the 
exhaust port d; e is the slide valve, in which are the passages 5, c', 
and d', for the admission and escape of the steam. ‘The valve 
slides between shoulders in the valve chest, and above it is the 
movable plate f, shown detached in Fig. 4, with the two ports 
6? and c?; the valve rod or spindle g is attached to the bridle h, 
which surrounds the plate f, and is of sufficient width to pass 
partly over the ends of the slide valve e; the valve spindle g passes 
as usual through a stuffing box at the end of the valve chest, and it 
is worked by an eccentric or tappet, the throw of which is equal to 
the traverse of the valve e, and the traverse of the movable plate / 
In Fig. 1 the movable plate and the slide valve are shown in the 
positions they occupy when they have been moved to the full 
extent in the direction of the arrow, and the ports are full open to 
admit steam through the passages c*, c!, and ¢, to the right hand 
end of the cylinder; at this time the exhaust port d is full open for 
the escape of the steam to the off pipe or condenser. At the return 
stroke of the eccentric or tappet, the plate f moves in the contrary 
direction of the arrow, and first shuts off the steam from the passages 
cl and c, the exhaust passage b! and port d remaining full open for 
the discharge of the exhaust steam, until the bridle 4 comes in con- 
tact with the end of the slide valve ; at this time the port J? is over 
the passage 5!, and from this time the bridle acting on the slide 
valve and movable plate causes them both to move until the end of 
the passage b' comes over the passage b to admit steam to the other 
end of the cylinder, and the passage c is open to the exhaust port d. 
In Figs. 1 and 4, the ports are shown of the requisite width for 
cutting off the steam at two-thirds of the stroke, and in Fig. 5 the 
ports are of the width required for admitting steam during the full 
length of the strokes; the point of cut-off can be varied to any ex- 
tent between these two limits by varying the width of the ports in 
the plate 

In Fig. 6 is shown a longitudinal section of a modification of this 
invention. In this arrangement the side passages for the steam 
6 and c aré much shorter than usual to economise steam, and there 
are two exhaust ports d, which may te connected to a branch pipe; 
the movable plate fis cast with flanges to act alternately ou the ends 
of the slide valve e. Tho mode of operation is precisely similar to 
that above described in reference to Figs. 1, 2, and 3. 

Fig. 7 represents a mode of applying the variable expansion to the 
improved slide valve ; the movable plate / in this arrangement is 
made with wide ports, as in Fig. 5, and within these ports are the 
two back plates i, i, which are connected by the right and left hand 
screws j, j, forming part of the spindle £; this spindle is supported 
by the bracket f!, projecting from the plate f, and the other end 
passes through a stuffing box in the side of the steam chest, and is 
provided with a hand wheel. By turning this hand wheel round by 
hand, or connecting the spindle & to the governor or other self- 
regulating apparatus, the back plates ¢ are made to approach or recede 
from each other, thus regulating the cut-off to the extent required. 





Inpian Rattways.—The telegraph from India lately announced 
the completion of the Thul Ghaut incline on the Great Indian 
Peninsula Railway. The Thul Giaut is situated in that range of 
mountains which, running parallel to the coast, « ffectually cuts off 
the port of Bombay from the rich interior districts of the Deccan, 
comprehending some of the best cotton-growing districts of India, 
such as Berar. The Great Indian Peninsula Railway is composed 
of two branches, one of which sweeps south-eastward towards 
Madras, the other north-eastward to form a junction with the Kast 
Indian line which connects Calcutta with Delhi. The south-eastern 
branch passes over the Bhore Ghaut by a series of works of great 
magnitude. The north-eastern branch has now been able to over- 
come the great difficulty in its path, the Thul Ghaut, the works on 
which were undertaken under the advice of the late Robert Stephen- 
son, and sanctioned in 1857. ‘I'he incline is upwards of nine miles 
long, and, as in the case of the Bhore Ghaut, there is a reversing 
station, whence the line takes another flight of ascent. The level of 
the base is 940ft. aud of the summit 1,912/t. above the sea, the 
amount of ascent being consequently 972it. This is somewhat less 
than the Bhore Ghaut, but that the amount of work has not been 
much less may be gathered from the following facts:—The work 
consists of thirteen tunnels, of an aggregate length of 2,652 yards ; 
there are six viaducts, ranging from 66ft. to 250it. long, and from 





60ft. to 200ft. high. The total quantity of cutting has been 
1,241,000 cubic yards, and of embanking, a slightly greater amount. 
The maximum depth of cutting is 60ft. and maximum height of 
embanking 90ft. The expense was estimated at £45,000 per mile, 
or upwards of £4,000,000 to cross these few miles of mountuin path. 
Hitherto the line has been opened above and below the Ghauts, and 
there was sufficient traffic flowing towards the coast from the cotton 
districts, to cause vast confusion when it came to be conveyed 
through the mountains by bullock carts. In March there was such 
an accumulation that it took thirty-seven days to clear it off. The 
only thing apparently now necessary for completely bringing out 
the capacity of these districts for the cotton trade is a greater supply 
of machinery for ginning and pressing. The present loose mode of 
packing is not only disadvantageous but positively dangerous, and 
in more than one instance the freight trains have been ignited and 
serious damage has ensued. This branch of the trade has not been 
overlooked, and already more than one company is engaged in 
supplying the native growers with machinery, or, what is more 
common, doing the ginning and pressing for them. Among others, 
the East India Cotton Agency has established various stations in 
Kandeish, and proposes to push on into Berar, solely for the purpose 
of ginning, pressing, and completing the bales for export. ‘The 
cotton picking in those districts is now in full cperation, and the 
cargoes of the new crop will begin to reach Bombay iu January for 
the first time over the Thul Ghaut incline. 

A New System or Warrare.—We have tbe authority of an old 
saw for the statement that “ It is an ill wind which blows nobody 
good.” The Federals have found an inspiration in the disaytrous 
results of the explosion of the Erith powder magazines. In recent 
operations off Wilmington a novel system of destroying fortifications 
has been tried for the firsttime. The main point of attack just now is 
Federal Point, a narrow strip of land which bounds the north side 
of New Inlet and forms a part of the east bank of Cape Fear river. 
Federal Point is held by a series of works, the possession of which 
will at once give the northerners command of Cape Fear river, and 
virtually close up the port of Wilmington, and by cutting 
off Fort Caswell, which stands near the mouth of the river, 
render its possession by the Confederates no longer of any 
avail. The river is, however, commanded by extensive works. 
The strongest of these is Fort Fisher, a casemated earthwork, 
mounting, it is supposed, 36 heavy guns, some of them rifles having 
a range of over three miles. This work stands, or stood, about 200 
yards from the shore, and the plan of destruction invented by Admiral 
Porter was simply this:—A large canal propeller, the Louisiana, 
prepared: for the purpose, and containing 300 tons of gunpower - 
760,000 Ib.), was run on the beach in front of Fort Fisher, anda 
slow match applied, so timed as to allow the crew time to 
escape to a safe distance in their tug. The idea was suggested 
we are told, by the Erith explosion, and the effect upon masonry 
was recognised as certain, whatever doubt might be entertained of 
the results to be produced upon earthworks. ‘lhe following particu- 
lars of the mode in which the powder boat was prepared for her 
task will, we think, be read with interest. The United States steam 
gunboat Louisiana was taken to the Norfolk navy yard about a 
month ago, and such changes made in her as would adapt her to 
receive the powder. She was also disguised as much as possible, so 
as to give her the appearance of a blockade runner. Her masts were 
taken out, the wheel-house removed, and a deck-house built, ex- 
tending from the engine-room to the forecastle. She was also 
painted white, and thus her general appearance was very greatly 
altered. After all the required changes had been made the 
Louisiana was towed to Craney Island, where she was loaded. The 
hold was left empty, as the powder at the explosion was desired to 
be as much as possible above water. The »owder was contained in 
a bulkhead occupying a portion of the berth deck, and extending 
nearly to the boilers. Then, just forward of that, and uearer the 
boilers, a section of the berth deck and hold were both loaded, the 
hold being here filled, to prevent a downward effect to the explosion. 
The house on the spar deck was boarded up closely, and covered 
with canvas, and extended from the boilers forward. This was 
filled completely. The first tier of powder was placed in barrels with 
the heads taken out, and the remainder was in bags. For the pur- 
pose of exploding the powder there were three clock fuses placed in 
the vessel, one in each gangway, and one aft, near the boilers. 
From each of these a patent Gomez fuse led completely round the 
vesse], and terminated, one in the hold, and the others in the centre 
of the berth deck. A fuse also led directly from each clock to each 
of these two points. In addition to this, any one of the fuses, 
ignited, would fire all the others, because each one crossed each of 
the others, and wherever they crossed they were grafted. Before 
the Louisiana went on an extra smokestack was placed upon her, to 
give her all the appearance possible of a blockade runner. There 
were no absolute soundings of the shore in the vicinity of Fort 
Fisher, and it was only a matter of conjecture how near the 
Louisiana could go before she ran aground. When her bottom first 
grated the cand her furnace doors were to bs thrown open, the en- 
gines left running, the caps placed upon the fuses, the clocks set, and 
everybody was hurriedly transferred to the picket launch, the tug, 
and the boats. The explosion was expected to take place in thirty 
or forty minutes, and by that time the party with their steam launch 
would probably be five miles away. A provision was made, how- 
ever, in case something should occur—some accident befall the 
launch. Under such circumstances they were to take the surf-boat 
and row for life till just within the time for the explosion, when they 
were to jump overbuard, go with ropes and buoys as far as possible 
from the boat, submerge to the head, and, with cotton in their ears, 
await the shock. Beside the launch boat there was a reserve tug, 
in case of acvident, and the surf-boat was only to bz used as a last 
a. So far as we cap learn, the entire scheme has proved a 
ailure. 





Jan. 13, 1865. 


THE ENGINEER. 


19 





= 





HIGGINS’ MACHINERY FOR CLEANING AND CARDING COTTON. 


FIG. 4. , 











Tus invention, patenetd by Mr. Henry Higgins, machinist, Sal- 
ford, relates, firstly, to that machine for cleaning cotton from seeds 
known as the Macarthy gin, and is shown at Figs. 1 and 2 of the 
accompanying engraving. mos ; 

The driving shaft is shown at a, upon one end of which is a disc 8, 
provided with a crank pin c, actuating a connecting rod d, This 
rod is jointed at e to two levers /, g, the former of which turns at its 
lower end upon a fixed centre at h, aud the latter at its upper end 
is connected to a short lever i, capable of vibrating loosely upon a 
shaft & The lever i is formed upon a boss /, provided with one 
half m of a clutch box, the other half n of which is mounted upon 
the shaft & with a groove and feather, so as to turn that shaft when 
caused to vibrate. The usual vibrating blade is shown at o, carried 
by arms, which are formed upon the shaft k, and these arms also 
support the grid p, through which the detached seeds fall. It 
therefore follows that the blade o and grid p vibrate together during 
the operation of the machine. The fixed blade is at gq, carried as 
usual by a stationary part of the framing, but which is not shown 
in the engraving, and the roller is at r, driven by gearing from the 
sbaft a. In contact with the half n of the clutch box is one end of 
a lever s, turning upon a fixed centre at t, and continually pressed 
towards the said clutch by a spring wu. This levers is furnished 
with an arm v turned upward, and extending into a slot formed in 
the rod w, which at its other end is provided with a fork embracing 
the driving strap. On motion being communicated to the driving 
strap a, the crank pin c will force the connecting rod d to and fro, 
and will thus, by acting on the toggle joint levers f, g, cause the 
lever i to vibrate; and this lever being connected to the shaft &, 
through the medium of the clutch box m,n, will impart the required 
motion to the reciprocating blade 0. Should, however, any undue 
obstruction to the action of the machine take place, then the half m 
of the clutch will force back the other half n against the resistance 
of the spring w, and in so doing will cause the lever s to turn upon 
its centre, and carry forward the rod w, which, by means of the fork 
thereon, will shift the driving shaft on to the loose pulley. By the 
employment of the toggle joints f and g, and connecting rod d, the 
joint e is caused by the crank c to pass to and fro on each side of 
the centre line, and there will, therefore bs two vibrations of the 
lever i and blade o for each revolution of the shaft a. It will be 
observed that the relative positions of the fixed and reciprocating 
blades and the movable grid form a trough or hopper, and the ma- 
terial being thrown into this, falls, by reason of the disposition of 
parts shown into a favourable situation for being immediately 
operated upon. 

The second part of this invention is shown at Figs. 3, 4, and 5, 
in which a is a roller of a carding engine, the clothing 6 of which, 
as usual, does not extend to the ends of the said roller. 
At cis a disc provided with a boss, through which the axis of the 
roller passes, and this boss is made fast to the elbow, or such other 
part of the framework so as to render the disc c stationary. . At d is 
an annular flange, extending from the disc c, surrounding the 
roller a, and extending inward to the termination of the card 
clothing. As the roller a revolves the flange d remains stationary, 
and forms a shield for the preventing the material under operation 
from passing off endways. 








JOHNSON’S IMPROVEMENTS IN PUDDLING 
FURNACES. 


Tuis invention, patented by Mr. H. Johnson, as a communi- 
cation from Mr. J. T. Williams, iron puddler, Montreal, Canada, 
relates to an improved cinder cement for lining puddling furnaces. 

Fig. 1 of the annexed engravings represents a horizontal section 
taken above the bridge of a puddling furnace lined with the 
improved cement, and Fig. 2 is a longitudinal vertical section of the 
same. The same letters of reference indicate corresponding parts in 
both figures. 

a is the bed piece or foundation of the chimney stack; 3 is the 
flue of the furnace; c, the door for putting in and removing the 
iron; d@ is the fire-grate ; e is the fire-bridge; f, a cast-iron box for 
holding the iron being operated on; and g is the improved cinder 
cement arranged around the sides of the box referred to in the 
manner represented in the engravings. 

The composition of this cement is as follows :— 

First, cinders taken from puddling furnaces, or the cinders taken 
from heating furnaces where a good quality of sand has been used, 
or cinders from a squeezer or hammer machine, or iron scales from 
rollers. In either case the cinders to be used must be pulverised or 
reduced to the size of fine shot; Secondly, lime of a good quality ; 
Thirdly, salt; Fourthly, pulverised sandstone or a first-rate quality 
of fine sand and entirely deprived of clay or other earthy material. 

The proportions of these ingredients may be varied according to 
the quality of the iron under treatment; for example, when 
operating upon a weak iron, the proportions in which it is preferred 
to mix the above ingredients will be as follows:—To one ton of 
cinders add four hundredweight of lime, and about two hundred- 
weight of salt, with two hundredweight of the pulverised 
sandstone or fine sand. When working a strong iron the 
proportion of lime need not be more than from about 250 to 
300 pounds to the ton of cinders, while the proportion of the 
salt may range fri.m about 125 to 140 pounds to the ton of cinders. 
When used in the above proportion the lime should be air slacked, 
but if live or quick lime be employed, from 75 to 100 pounds to the 
ton of cinders will be found sufficient, care being taken to pulverise 
the lime before mixing it with the cinders. The whole of these 
ingredients are to be thoroughly incorporated together either by 
hand manipulation or by passing the mixture through a pug-mill, 


FIC .5. 





Ess 
im AWUUNMNULULGSAMAACLAUOAS COMA TUAASAQARU LG UUUAMAA AAA UUAUGUAAGUAA OHNE 


TOT eT 


adding during the process a sufficient quantity of water to bring the 
mass to the consistency of stiff clay or stiff mortar, and then allow- 
ing it to stand for about twelve hours, in order to have it properly 
seasoned before being employed to line the furnace. When properly 
seasoned the material may be made into balls or lumps, and in that 
shape placed around the metal sides of the furnace for the iron to 
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work against ; this will be better understood by a reference to the 
engravings, where g, g, represent the cement lining referred to. 
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A great advantage cl as p d by this cinder cement is, 
that it can be made or put together around the furnace in such a 
manner as to be impervious to the melted metal, and thus preserve 
the external iron casing from contact with the liquid metal, while its 
economy and durability greatly exceed that of the ordinary linings. 








NOTES FROM NEW SOUTH WALES. 


WE have interesting advices from this colony. On Saturday, 
October 15, the steamer Leichhardt was launched from the works of 
the Australasian Steam Navigation Company, at Pyrmont, and 





another fine vessel was thus added to the large steam fleet of Port 
Jackson. The interest which must naturally attach to the building | 
and fitting up of such a vessel as the Leichardt—the largest steam- | 
ship ever constructed on the Australian side of the Line—rendered | 
the ceremony one of intense gratification to those present. The 

progress of shipbuilding in New South Wales has of late been rapid. | 
The small ketck, or cutter, was the only kind of vessel to be seen in | 
the building yard some forty years ago. The importance, however, | 
of steam communication with the agricultural and coal district of | 
the Hunter, the trade of which had even then become large, and the | 
opening up of the country to the north, increased the demand for | 
more expeditious water carriage and means of travelling; but 

steamers were brought from England by the late Mr. Grose, and 

other private individuals. The Victoria, of about 200 tons, the 
Maitland, about the same size, and one or two other steamers were, 

however, built in the colony, the engines, of course, being imported 
from England ; and later the Sovereign and the Eagle were laid 
down. ‘The first iron steamer built in Sydney for the Paramatta 
line bore the name of the Rapid, but her average passage from the 
wharf at Sydney to the wharf at Paramatta was four hours, while in 
heavy southerly or westerly winds it was not an uncommon 
occurrence to lay to, as she could make no headway. The idea of 
iron shipbuilding at Sydney was, therefore, abandoned, and all 
vessels of that kind have, up to a late. period, been ordered from 
England or Scotland. The Australasian Steam Navigation Company 
was the first to introduce iron steamers, by sending home for the 
Rose, Thistle, and Shamrock—the two first running between Sydney 
and the Hunter, and the latter making monthly trips to Port Philip 
and Launceston. The interval between the launch of the Rapid and 
the Leichhardt is not over a quarter of a century; yet, during that 
interval, all the machinery and appliances necessary for the construc- 
tion of first-class iron steam vessels have been introduced into the 
colony by the company, the Government, and private engineering 
firms ; and if it were possible to place the two vessels side by side 
at the present moment, they would indicate most completely the 
advance which New South Wales has made in this important branch 
of commercial and national enterprise. The iron gunboats lately 
built for the New Zealand Government by the company, and Messrs. 
P. N. Russell and Co., and vessels built and repaired by Mr. 








in a similar manner to that employed for making common mortar, 


Cuthbert, placed the capabilities of the colonial engineering and , 


shipbuilding establishments beyond question ; but the company, at 
the instigation of their chief engineer, Mr. Macarthur, have now 
given Port Jackson a position of importance even among the ports or 
rivers of the United Kingdom where steam vessels are built; and the 
extension of this branch of colonial industry is an anticipation that 
ashort space of time will reduce to a certainty. The Leichhardt 
was designed by Mr. Macarthur, and is essentially a colonial built 
vessel, the only thing imported being the iron. All the workman- 
ship—the engines, the boilers, the fittings—are, or will be, the work 
of the artisans of the company, under his superintendence. The 
Leichhardt is a paddle-wheel steamer, of 500 tons ; the length of the 
vessel is 187ft., beam 24ft. lin., breadth between the paddle-boxes 
24ft., depth of hold, 10ft. 6in.; she has a full poop 50ft. long, 
within which is the saloon, entered from the quarter-deck instead of 
the usual companion ; there is, however, a companion right aft by 
which the poop deckis reached. She will in all 76 passengers, 
exclusive of officers and crew. The after hold carries 216 tons of 
cargo, and the fore hold 169, which, with the engine compartment, 
makes a gross of 500 tons. She will be fitted with engines of 100- 
horse power nominal, at the present time erected in the works; they 
are four-piston rod steeple engines, on the high pressure expanding 
principle, with equilibrium steam and exhaust valves, and a surface 
condenser. The boilers are on Rowan’s principle, modified by Mr. 
Macarthur, by which the saving of fuel will be very considerable, as 
it is estimated she will not consume more than 7 cwt. per hour, 
while the ordinary consumption is over 21 cwt. Mr. Macarthur has 
therefore endeavoured to combine the strictest economy in fuel with 
a fair amount of speed. One of the most important points with 
regard to the comfort of those on board is the ventilation, on which 
particular care has been bestowed in her construction. The launching 
draught of the Leichhardt was 3ft. 2in. forward, and 3ft. 8}in. aft. 
There were 70 men employed on her, and the building of her hull, 
engines, boilers, and other fittings, so far as they have progressed, 
occupied 114 working days of eight hours each. She was to be 
ready for testing under steam in December. At the launch she 
received her name from Mrs. Eldred, the wife of Captain Eldred, 
one of the directors of the company, and a Norwich lady. 

At Newcastle, the western extension of the Government wharf is 
completed, and the space between the railway and the wharf is being 
filled up. The space for receiving the masonry for No. 3 Govern- 
ment steam crane is now all cleared away, and the diver has com- 
menced to lay in the foundation. The northern breakwater is 
steadily advancing, upwards of 1,200 tons of ballast having been 
deposited during September. For the bridge at Dunmore there are 
now above fifty piles driven in place, and the whole of the ironwork 
of the telescope portion is on the ground. At the Wollongong 
harbour, the excavation for the new basin is nearly completed, and 
the rock between the old and new basins is being cut away. The 
road leading round the new basin will shortly be opened for traffic, 
after which the present approach to the steamers’ wharf will be cut 
off entirely. It is intended to construct coal shoots connected with a 
high level road for a tramway parallel with the common traffic 
road, which will very much facilitate the loading of coals. The 
timber for the coffer-dam is nearly all on the ground, and a com- 
mencement with the formation of the dam will be made as soon as 
the diving bell and other necessary apparatus can be brought to the 
spot. At Kiama steady progress is being made with the harbour 
works. The old incline on which the stone used to be drawn up by 
horses is being removed, a new wooden incline having been con- 
structed, upon which the whole of the excavation is hoisted up by 
the steam engine—this being likewise used for pumping the water. 
The roadway on the upper side of the basin is completed, and is now 
used for conveying the stone from the incline to the breakwater. A 
stone pier at Ulladulla is in progress, but it sustained considerable 
damage from a late gale. A stone dyke is being constructed for the 
protection of a portion of the bank in the Clarence river. Between 
two and three thousand yards have been excavated. 

An extensive establishment for working iron is in course of forma- 
tion at the west side of Pyrmont, fronting Johnstone's Bay, and 
close to the Glebe Island Bridge. The apparatus already erected 
consists of a patent steam hammer of 30 cwt. and a train of 
rollers for rolling merchant iron, and a train of boiler plate 
rollers in course of erection. There has been some delay in the 
starting of the works owing to the want of water, but this is now 
about being supplied by the city corporation. As soon as the water 
is laid on the machinery will be brought into operation. The new 
ironworks are the property of Mr. A. Brown. 





GeneraL Ramway Station at Eprnsurcu.—The town council of 
Edinburgh and the railway companies meeting there have now 
under consideration the plan of a grand new central station at 
Waverley Bridge, but nothing definite has yet been decided. The 
scheme, which seems to have originated with the municipality, is of 
a very comprehensive and rather costly character. A northern 
contemporary says:—“ The plan in question assumes, in the first 
place, the entire removal of the goods traffic from the central station. 
The Edinburgh and Glasgow Railway will accommodate its 
traffic at the Haymarket; while the North British Railway will 
establish a goods station at the head of Leith Walk. Through 
goods traffic will be conveyed by means of lines to the north of 

roposed central station. By the construction of the new line to 
Trinity, for which the North British obtained powers in 12¢3, the 
Scotland-street tunnel is to be dispensed with. The entire area 
between the Waverley Bridge and North Bridge, and for three 
hundred feet east of the latter, will be cleared of all existing build- 
ings, and the present unsightly sheds, colonnades, chimneys, &c. 
replaced by one vast glass-roofed building. This area, which is, o! 
course, inclusive of that now reserved for the vegetable market, it is 
proposed to devote entirely to the purposes of a general station, the 
whole being under cover, and containing within it not only spacious 
platforms for the arrival and departure of trains, but ample booking 
offices, waiting-rooms, and other agp ae accommodation ; large 
stances for cads, and a considerable amount of space available for 
the storeage of railway carriages not in immediate use. This great 
shed would be 1,200ft. long, and an average breadth of nearly 300ft. 
Its area would be about eight and a-half acres, whereas the present 
covered area is less than two acres. It would afford, under cover, 
about nine thousand square yards of space for cabs, compared with 
one thousand at the present station; aod about fifteen thousand 
square yards of passenger platform, as compared with between two 
and three thousand at present. The plan includes, within the seme 
space, four several blocks of booking offices, two of them each 200ft. 
long by 30ft. wide, and two each 300ft. long by 15ft. wide. As to 
accommodation for trains, four might be simultaneously placed for 
departure westward and three eastward; and four might also be re- 
ceived from the west and three from the east. At present there is 
accommodation for only one train going to the west and for one 
arriving from that quarter; for only two going to the east and one 
arriving thence. Again, the present accommodation admits of only 
sixty-three railway carriages standing alongside the departure and 
arrival platforms under cover; the poet station would afford 
accommodation for more than two hundred. Nearly two miles 
length of railway line would be under cover; at present there is less 
than balfa mile. The booking offices, the arrival aud departure 
platforms, and the cab-stands, would be all on the same level. It 
may be added that this scheme embraces, as any scheme for the re- 
form of the station accommodation must do, the removal of that un - 
sightly and, in many respects, unsafe structure, the present 
Waverley Brilge, with its monst ly b props and 
piers, its place being supplied by a new bridge—probably of iron— 
such as recent engineering skill and experience would dictate for a 
situation of the kind. The os ase are sweeping; but nothing 
short of a sweeping reform will at once meet the existing emergency 
and provide for the certain future requirements of the railways. 
When it is considered that these railway companies have a capital 
of from £25,000,000,to £30,000,000, this proposal, though, no doubt‘ 
involving a considerable amount of money, will not be considered 
more than it is the interest of the companies to give or than the 
public is entitled to expect.” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HYDRAULIC TESTING MACHINES. 

Sir,—Six years since I constructed, for the Jersey Mutual In- 
surance Society for Shipping, a public hydraulic chain aud anchor 
testing machine, which has been in daily use up to this time. The 
cylinder is i1}in. in the bore; the ram, 10fia. diameter ; the collar 
ring, 10;in.; so that the leather collar bas no room to expand 
or wrinkle in the small interstices between the ram and collar ring. 
The lap or flange of the leather collar in contact with the ram does 
not exceed jin. in depth ; the collar round the indicator valve is in 
the simple form of a washer, in which the valve moves freely, and 
tho water is allowed to ooze or spurt when under considerable 
pressure. ‘I'he indicator valve is nearly 4th of a square inch in 
area, pressed down by a lever having a balance or scale at the end, 
in which 8 oz. will represent 1 ton on the ram, the lever being in 
length equal to ten times that from the point of connection to centre 
of tho valve, on which a small centre hole is drilled ;\;in. deep, cor- 
respon ting with a similar hole in the under part of tbe lever ; and 
a short piece of steel, pointed at both ends, and a little smaller than 
the holes, supports all the pressure laid on the valve by the weight 
in tie scale. 

Before laying down this machine, it was placed in a vertical 
position on a strong frame, the two connecting side rods attached 
to the head of ithe ram, and ted toa head or beam and 
a strong scale or balauce, the weight of the ram and scale being 
cquipoised by a slide weight on the lever. Several tons of correctly 
weighed pig iron, commencing with two tons upwards, were then 
placed in the scale, and at each lift proper attention was paid to the 
indicator valve, which, after seven lifts, was estimated to be about 
ggth of an inch too large; and when reduced, and all the lifts re- 
peated, was found to correspond with the weight in the scale. 

During the last two years several experiments have been made at 
this machine, to satisfy some of our civil engineers and others, when 
many bars of chain iron were broken within a small fraction of the 
strain corresponding to their size as given by our most reputed 
authors on the strength of materials. In all these trials the friction 
in the leather collars, on account of the system adopted, was nearly 
imperceptible. 

By the u-e of standard weights in a scale at the end of the lever, it 
can at all times be ascertained at what strain a chain or anchor has 
broken, 

One advantage in the use of hydraulic presses for testing chain 
cables is, that wen the chains part the recoil of the ram is checked by 
the elastic force of the atmosphere, whereas in the system of com- 
pound levers the je: k will derange the position of the levers, and more 
or less injure the. sharp steel edges, on which the whole strain 
bears. 

‘The machine abov> alluded to and made by me is worked by two 
sets of pumps, two o 2in. and two of fin. in the bore, Each set is 
connected to a dou .« brake. This machine takes up to sixteen 
fathoms of chain cable. At one end is a long ratchet bar, connected 
with a strong crab winch, which will streich the chain up to above 
two tons, with the power of one man on the handle. A cutter or 
forelock is then inserted in the ratchet bar, and the two large pumps 
put in motion, which, by two men at the brake, will cause a pres- 
sure on the ram of from eighteen to twenty tons in less than two 
minutes, aud above that pressure the smaller pumps are put in 
requisition, to complete the pressure required. 

‘’'he use of hydraulic machines with a piston and piston rod for 
the purpose of testing chain cables is objectionable. The packing 
of the piston must be kept tight by what I will call artificial pres- 
sures, against the interior surface of the cylinder, and as no means 
of introducing lubricating matter exist, oxidation, &c., will cause 
a variable amount of friction not easily ascertained. And, again, 
the friction in the stuffing box of the piston rod will vary, as the 
engineer will, on the appearance of a leakage, screw down the gland 
over and above the necessary pressure. 

In conclusion I would suggest that the proof to ascertain the cor- 
rectness of chain cable testing machines, with hydraulic or com- 
pound levers, should be by breaking bars of medium best chain iron 
ata certain temperature, with a standard strain allotted to each size 
of bars, George Ennis. 

Jersey, Jan., 1865, 


THE FRICTION OF MARINE ENGINES, 


Sir,—Friction is caused by the cohesion of bodies, due, of course, 
to the pressure imposed. Now it is well known in the scientific 
world that, velocity of motion causes a reduction of friction in rela- 
tion to the power imparted. Stuffing-boxes of piston rods and 
trunks are the bane of steam engines. Packing, on being compressed, 
causes great friction. Take, for example, a small rod, say 2in. in 
diameter ; before the packing is tightened the rod can easily 
moved by hand, but on screwing the gland so as to render the 
packing steam or air-tight, a greater force will be required to pro- 
duce the motion of the rod. The greater the area of surface of the 
packing, the more increase of frictiun ensues ; and this is the cause 
of the extensive use of tallow forthe trunk system. In no case yet 
known can the length of the connecting rod be found to compensate 
for the excessive friction of the enlarged and heated trunks. Dia- 
oy of drawing-room or office practice can never alter the 

aws of nature, Practical proofs are the better examples as to the 
result of mechanical contrivances. 

With reference to the “ periods of expansion being lessened, and 
the periods of exhaust and compression increased, due to the 
obliquity of the connecting rod, amounting to a loss of at least 
3 per cent. of the power of the engine,” 1, for ove, cannot under- 
stand the formula from which this particular number is obtained. 
Also the obliquity of the rod does not affect the motion of the slide 
valve in any one part of its action, therefore no correct rule can be 
obtained iuvolving the action of the slide valve and the connecting 
rod at the same time. 

I have before stated that the difference of consumption of fuel, 
tallow, and wear and tear of the engine, is not materially perceptible, 
in twice and thrice the stroke of the engine for the length of the 
connecting rod, neither are the evils innumerable in the shorter 
example. 
— that there is an increase of power in high velocities to that 
of slow. 

As for the velocity the single piston rod engine can be worked at, 
no proof as yet been known that a speed of 1,004ft. of piston per 








minute would cause the extermination of the engine and its atten- | 


dants; or that, if it ensued, no remains would be found in the ship. 
Such an idea must be the chimera of a person totally unacquainted 
with the laws of force, and the arrangement of an engine-room. 

It is well known gst naval eng , that the engine-room 
for a pair of engines of 1,250-horse-power nominal, would have 
coal bunkers on each side; consequently, the mangled remains 
alluded to, must pass through an almost invulnerable mass before 
reaching the bull, supposing coals to be on board—which is rather 
probable—or pars through the hatchways, I mention this to prove 
that absurd challenges, aud the probable results of assumed casual- 
ties, should not be brought forward as examples to disprove a 
scientific question. 

The friction of trunnion of oscillating engines has not yet been 
commented on by myself; consequently I shall make no allusion 
to the gratuitous rule given by your correspondent. I now 
come to the portion of this argument alluding to the friction 
of the packing, glands, and guides. Your correspondent, in 
his letter dated December 6th, 1864, stated thus :—" The friction of 
the practice of the piston and appendages of the short connecting-rod 
single piston engine is 7°3 times that of the double trunk, and then 
he joyously exclaims “ This is a fact which ‘Ipso Facto’ cannot 
reason away.” In your paper dated December 19th, 1864, will be 
seen that I proved, Bad correspondent’s own rule (which is de- 
ny of an elastic fictitious nature), that the result was 5°8, instead 

7-3, 








I now again state that I have proved from practical | 


We now find in your correspondeni’s letter, dated December 19th, 
1864, he states 6-436 for the excess of friction in the short, to that of 
| the long rods, but I must beg to contradict this result also, as I find 
| your correspondent wanting accuracy in his addition and division, 
| which are, I presume, two of the fundamental rules he boasts of 
| knowing at the commencement of his last letter. 

I am not ashamed to own that I am utterly iguorant of the truth 

of the cases of practice and analogy your correspondent alludes to. 
| The idea that the friction and the piston rod is analaous to weigh 
bridges, and the action of a grocer weighing a pound of tea(however 
| anxious he may be to show his customer he gives gocd weight), is 
too deep a question for me to enter into. I am content with plain 
facts, based on sound principles, emanating from natural laws—not 
fiction and childish stories about marking shopmen, with whigh your 
correspondent seems to ‘ve weil stored. As he has been kind enough 
to give me advice, and also desires to hear from me again, I there- 
| fore accede to the latter, acd thus return the compliment of the 
| former. I would advise your correspondent to study facts rather 
| than the culture of his imagination ; which, on account of itselastic 
| properties, may lead him into graver mistakes than he has alresdy 
| committed in your pages. I have to add this is the last time any 
| personalities from your correspondent will be noticed by 
| Irso Facto, 





VENTILATION. 

Sim,—The willingness that you have always manifested to supply 
the public with useful information, induces me tv forward to you the 
following particulars concerning the more effectual ventilation of 
apartments :— 

While a fire is burning in an ordinary stove, a column of atmo- 
sphere of about fiity square inches in area, mixed with the products 
of combustion, is continuously and rapidly escaping from the cbim- 
mey-pot; while the crevices round two windows aud a door, even if 
we include the keyhole, will not generally amount to an area of 
thirty square inches; and, consequently, we frequently find that, 
whena fresh charge of fuel is pat on, and that an extra amount of fresh 
air is required, that the products of combustion fall back into the room 
as smoke, until a window or the door is opened. Of course, there are 
other circumstances that occasionally produce a similar result, but 
the want of a sufficient current of air in the proper direction is gene- 
rally the principal cause. . 

Besides, the passage of currents of cold air from the crevicesround 
the door and windows for supplying the tire, is very prejudicial to 
persons having weakly constitutions, especially during the cold 
winter weather, and greatly interferes with the radiation oi heat from 
the fire to more distavt parts of the room. And where ventilators 
or openings are formed in the windows or walls for the ingress of 
sufficient fresh air to supply the fire, yet the temperature of the 
apartment is reduced, aud it is necessary to maintain a larger fire 
than would otherwise be required. And where av opening is made 
in the front of the chimney near the ceiling, for the escape of smoke, 
such smoke must circulate, to some extent, into the room, before it 
can reach that openivg. 

But the defective action of the present modes of ventilation is more 
apparent and most prejudicial in sleeping apartments; ur where 
several persons are present with the door and windows closed. For, 
by the action of the Jungs in respiration, as the atmosphere is inhaled, 
a part of its oxygen is abstracted to replenish the blood, and a pro- 
portionate quantity of carbonic acid is mixed with it as the breath is 
exhaled, and this carbonic acid being rather more than half as heavy 
again as the atmosphere, it circulates downwards, and accumulates 
over the lower part of the room. But besides this, there is a con- 
tinuous escape of carbonic acid, carburetted hydrogen, and other 
obnoxious gases from the entire surface of the body of each person, 
more or less deleterious in proportion to the healthy action of their 
digestive organs, the proper chemical union and distribution of their 
secretions, the free circulation of the decomposed material to the sur- 
face, and its unrestricted escape through the pores of the skin. And 
these gases, according to their specific gravity, will descend to 
the lower, or ascend to the upper part of the apartment. And where 
lights are burning in the room, carbonic acid, carburetted hydrogen, 
and other gases are given cff ; and these other gases are more or less 
pernicious, according to the quality or the extent of adulteration 
of the burning material and the perfectness of its combustion; 
and they are being continually circulated downwards or upwards in 
a similar manner, consequently, the middle strata of tle atmosphere 
is always the most suitable for respiration. 

But as people generally move their heads throughout an apartment 
at an elevation of four or five feet above the flooring, it frequently 
happens, that the upper and lower stratas of the atmesphere in a 
closed room become obnoxious without being noticed by the persons 
present, although anyone opening the door and coming into the room 
may readily detect the unpleasant odour of the upper and lighter 
gases, which by the wafting of the door, are circulated down to the 
locality of their nose. 

But it is the little children who are playing upon the floor or sleep- 
ing in their cradles, and the birds in their cages that are hanging near 
the ceiling, that suffer most from inhaling the vitiated atmosphere 
and the want of more effectual ventilation. Pictures, ornamental 
work, and the paper upon the walls, are also more or less injured in 
proportion to the delicacy of their texture. 

The carbonic acid can only flow through the crevice at the lower 

rt of the door, and its escape in this way is greatly impeded by the 

orce of cold air rushing through to supply the fire, the artificial lights 
that may be burning, or the respiration of persons that may be pre- 
sent. And, as the ceiling is much above the top of the door, the 
lighter gases can only escape through the crevices at the top of the 
windows, an: this is likewise greatly checked by the fresh air enter- 
ing to contribute towards the supply of oxygen; and the difficulty of 
warm light gases contesting a passage through crevices that are more 
or less below the ceiling is great. Consequently, they are more fre- 
quently circulated down towards the fireplace, impeding the respira- 
tion of those in that direction. 

It is, therefore, quite evident that, for the effectual ventilation of 
an apartment, there should be an opening with a grating formed in 
tbe side or back of the ash pit of the stove communicating by an air 
passage through the brick walls, or by a pipe with the outside of the 
building, for the admission of fresh air to supply the fire. As this 
would obviate the passage of currents of cold air across the room 
from the crevices round the door or windows, and the consequent 
annoyance to all the throats and legs of those persons who may be 
situated in their course, and the very unequal temperature of the room 





| at different distances from the fire. And when the fire was not burn- 


ing, the current of fresh air from the opening in the ash pit would 
come gently and pass directly up the chimney, contributing to main- 
tain a healthy circulation, without producing a draught through the 
room. Secondly, that an opening, fitted with a light flap valve, 
should be formed in the bottom of one of the side walls close tu the 
floor, to permit the carbonic acid to flow out into the passage or stair- 
case without allowing the cold air to enter and cause a draught. 
And, Thirdly, an opening, also fitted with a light flap valve, to be 
made in the front of the breastwork of the chimmey close up to the 
ceiling ; aud from this opening an air channel through the brickwork 
of the wall, ora pipe to be carried up into the opening of the chimney 
of the room above over the stove, to allow the light vitiated gases to 
escape into that chimpey without permitting either smoke or dust to 
return, or in auy way interfering with the draught of the chimuey 
belonging to the apartment. Where there is not a room above with 
u fireplace and a separate chimney, this air channel or pipe shou'd 
be carried up the wail of the chimney of the apartment and through 
the roof. 

I have recommended the application of this plan of ventilation 
upon several occasions, and the few who have adopted it have found 
it to answer admirably ; but the majority consider it too expensive 
to convey the outer atmosphere through a pipe to the ashpit; but 
when houses are being built, the cost of forming such an air passage 
through hollow bricks in the wall would be very trifling, or the out- 
lay for laying down a small earthenware drain pipe when the floor- 
ing was being repaired, or a new stove was being set, would not be 





expensive. J. W. Crarsg, 0.E. 


, Surrey-square, Old Kent-road, December 13th, 1864. 





ON ROTARY AND OTHER MOTIONS USED IN ART.* 


Str,—There is not to be found probably any other phenomenon of 
nature entering so largely into the form and practice of art, as that 
of motion. Nor can the evidence readily be discovered of one 
which, while still retaining so many properties epparently incapable 
of being completely avalysed, conserves so accurately the force. 
depending upon them, and permits of their operation under condi- 
tious so dissimilar, the properties yet remaining undiscovered. So 
innumerable are the phases which motion may assume, and which it 
takes in some cases from these unknown properties, or uninfluenced 
by any phenomena with which we are acquainted with familiarly 
enough to lay down as their cause; and so numberless, moreover, are 
the modifications which art aloue imposes upon it, that it becomes 
almost a matter requiring judgment to single out some unique and 
particular expression from the countless forms that submit them- 
selves to our consideration. As most of those, however, which 
relate more nearly to applied art and science seem to depend on the 
movements performed by spherical or vircular bodies, it would seem 
that the shortest way of inquiry into the general phenomena of 
motion may be discovered in the observance of those suggested by 
rotary forms of it. ‘ 


Although motion is capable of being modified so as to be made 
applicable to a variety of purposes, its functions possiss many 
resemblances. They appear to be sustained by the operation of 
some single law, towards which they hold a sort of uniform and 
common relationship. This is observable in cases of distributed or 
transmitted movements in the conversion of motions of one kind 
into another ; but, perhaps, more especially in the dissipation of a 
circular or rotary motion into several lineal ones (as is seen in the 
throwing of several bolts from a lock, each being in a direction 
contrary to the other). There is, notwithstanding this apparent 
uniformity in the source of motion, some essential differences to be 
observed in many of its phases, and these at times appear sufficiently 
marked and characteristic as almost to admit or point to the 
necessity of their being viewed as though they had proceeded from 
some separate and independent source. 

In the establishment of those laws relating to science which have 
been preceded and finally confirmed by processes of speculation, 
we are often led to conclude that the observation of effects has led 
to discoveries almost as frequently as the knowledge of causes; and 
concerning some of the greatest of those laws there can be little 
doubt but that knowledge played the least important part. The 
imagination being subject to many fancies can readily accommodate 
itself to anything that is not impossible and which it m ‘y look upon 
as accomplished ; and the situation, moreover, in which these fancies 
occur is one far beyond the impossibility of the wildest conjecture. 
Speculation has always acted in favour of science, and its improve- 
ment will always considerably depend upon the exerci-e of this 
faculty. When prejudices, therefore, operate so strongly against 
innovations of any kind it is almost necessary tu look forward to 
some sort of protection for our ideas. These preconceived opinions 
unfortunately do not obtain so much in moral and politics, where 
they could be of use, as in religion and science, where they are 
inoperative. Thus, the laws of the latter which were supposed to 
have been irrevocably fixed have been overthrown, while morality 
and government have degenerated. Indeed, to art alone there 
would appear to be reserved the license of a free and unbounded 
imagination; and again, in this we have an illustration of those 
fallacies which so frequently interpose between judgment and expe- 
rience. For of all the polite and captivating arts that adorn life, 
the worship of remote ages seems the more fascinating and elegant; 
and we escape with pleasure from the soft manners of our own 
times to attempt to catch the features and the hardihvod of antiquity. 

Science is, however, an entirely progressive study. We are not 
accustomed to look upon the works of former ages relating to it as 
equal to those of our own. Nor do we find in them the same autho- 
rity which places the refined arts of their period so high above 
those of modern times. Before we became familiar with those laws 
that sustain the world and regulate the various phenomena on 
which its duration depends, the imagination was restrained by 
fears which no longer hold the same influence over our nature. 
Superstitions, which once peopled space with so many terrors, have 
yielded to the light of science. Imagination, following up the path 
of the sun, is enabled to revel in almost perpetual day, and the mind 
has discovered :.any other tracks in the waste and illimitable 
dominions by which it is encompassed. When the idea of the sun’s 
movement round the earth obtained, and when this was 
superseded by a faint conception of the more complex motions of 
the earth, each of these in their turn were supposed to have been of 
a circular kind; and it is only within comparatively recent times 
that the opinion more generally adopted concerning the latter 
has undergone any sensible change. lt is strange that when we 
perceive men dealing with such grave and momentous questions, 
and are forced to agree with their conclusions, that we can 
any longer consider but that the facts themselves hold a 
subordinate relation to the evidence. From this point of view any 
positive advance made in science, even in a small degree, tends to 
impart a much higher intelligence than its mere utility would wy 
The phenomena of motion and rest have at all times appeared difii- 
cult of approach, but they are so closely related to others of great 
magnitude that it is desirable to see established a standard of some 
kind, concerning either, to which recourse may be had. Unlike 
many of those primeval laws which are beyond the reach of con- 
jecture, we know them to be the resultants of the most common and 
universal forces. It would be illogical to undertake the cousidera- 
tion of the nature of applied motion without reverting in some 
degree to the condition upon which motion itself depends, or with- 
out embracing also such phenomena as may appear to have suggested 
its uses. But it might be said, almost unfortunately for science, that 
these occur upon so great a scale that their relation to matters of 
art might be deemed suffiviently obscure to form the title of a chapter 
of metaphysics instead of a practical exposition of the relation of 
motions to one another; yet when we have to reflect upon the 
obscurity out of which all the orders and laws of scien e have 
arisen, and in which many of them are yet confessedly involved, it 
would be too great a presumption for anyone toattempt to mark the 
boundaries of discovery or the applications of art. 

It is assumed as one of the cauons of natural philosophy, that all 
material effects andthe configuration of the bodies through which they 
become manifest, are more or less direvtly referable to heat as their 
cause. It isa principle that has lately come to partake much of the 
character of a law, and in this form is sought to be connected with 
the endless physical changes occurring abroad as well as upon the 
earth’s surface and within it. It appears, however, to be of that 
subtle kind that beyond its being considered capable of the pheno- 
mena attributed to its operation, its method, or the circumstances 
under which it seems always to become perceivable, owing to some 
result which may be referred to the operation of force of some kiud, 
has never been discovered. In considering the nature of a pheno- 
menon whose seat would be as remote as that of heat is presumed to 
be, one would expect to meet with unusual difficulties, and so real 
do others appear {rom our nearness to them that it is possible that at 
the point where this force originates its composition and character 
might be easily detected. 

The mischief likely to be occasioned by any summary or general 
conclusions upon so grave a question, should be over-ruled or 
modified by reflections similar to these. The most extreme degree 
of the contrary of this supposed force is still only known as a 
positive expression of its power; thus the footing ou which these 
proposed laws rest is more unsatisfactory than those which uphold 
matter, when it is supposed as possible that it can be indifferent 
either to rest or motion. Science, which bas enabled us to analyse 
and reform so many other of the products of nature, can only assist, 
us in these cases by a knowledge of quantity; and in relation tosome 
of the effects produced, the variation of this appears so large that it is 





* Intended to illustrate a discrepancy in the principle from which virtual 
velocities are computed, and in the assumed ratio of velocity between 
rotary and other motions. 
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difficult to perceive how its proportions may be strictly measurable. 
The prudence. attending investigations of this kind should be 
increased by reflecting how much may depend upon any consonant 
or reasonable conclusions to which one may arrive. 

Though we are accustomed at times to think that we live in the 
midst of a civilisation of very high culture, many things preclude 
the possibility of dwelling continually in the midst of its more 
beautiful conceptions. In some parts of the world the abstruse study 
of human nature has at length, by having been supposed to be 
natural, come to be real; and while many of the more beautiful senti- 
ments of the heart are banished, thought, still asserting its supremacy 
over the tortuous and subtle policy of humanity, enters like a 
forbidding phantom into the midst of its most splendid enjoyments. 

But where this idealism is consistent, if it were capable of beivg 
prolonged, it would be as real no doubt as anything we may perceive 
around us, but we have discovered that this is ngt practicable. 

We may denote the various orbits of the plauets, their distances 
from each other and from us—we may entertain some conception of 
celestial phenomena of a truly grave and stupendous magnitude—in 
short, all the operations of the universe may be supposed to take 
place in strict conformity with our wants and wishes—and yet we 
must pass through moments in which they still continue to operate 
while we are senseless and at the mercy of events. 

lf concerning the arrangement of the universe it could be held 
that the laws of nature have a tendency towards a state of safety, or 
have thus come to assume forms of such apparent convenience, we 
would be at liberty to construe their continuance into a combination 
of still happier chances. Security would almost seem a necessary 
situation between destruction and repose, rather than a temporary 
appointment subject to either. But no argument @ priori could be 
sustained by these conjectures. We must, therefore, have recourse 
to the probable origin of the situation, or the nature of the forces 
by which it could continue to be upheld. 

These are stated to be discoverable in the forces of heat. The 
more common properties of heat are those which put bodies in 
motion, whose subsequent rest is supposed to be due to its expen- 
diture or loss. If it be proved that a body in motion stayed by 
collision changes suddenly in temperature or exposes it, this should 
of course have some weight in an inquiry instituted to discover how 
the motive has been dissipated or the force of the direction over- 
come. We are so familiar with the fact of bodies being put in 
motion by forces derivable from heat, that it will not be premature 
to infer that motion is one of its expressions. 

This inference, besides, appears to be so well borne out, that con- 
clusious concerning the relations of heat to force are, upon these 
grounds, already assuming the features of a science, and of one 
which bids fair to play a very important part in the philosophic arts, 
whatever relation it may hold to the movements and reciprocal 
dependencies of the planets. 

That type of motion with which most of us are familiar, no doubt, 
is suggested by the rotation of wheels. Not only in this form is it 
used for the translation of bodies from place to place, but it is the 
means also—and the only one by which motion is capable of being 
distributed without losing a part of its force. If a pendulum be 
allowed to swing with its own weight from the greatest elevation 
it is capable of, it will, after a number of oscillations trom side to side, 
each diminishing gradually in length, but all occupying exactly the 
same time, finally arrive at a state of rest. (It would be as well 
perhaps, to allude more particularly to this peculiar isochronism of 
the pendulum, as no doubt it holds a proximate relation to the pheno- 
mea of motion. If removed in the smallest degree from its vertical 
line it will take the same time to regain it as if it were discharged 
from the summit of its cycloid). With a force imparted to it, it 
may, by complete rotation, convey motion in a form that may be 
applied to a variety of purposes, 

From the prevalence of rotary motions in art one would be apt to 
form prejudices in favour of its universality ; but as there are others 
also of a predominant order, it is necessary almost to consider 
something of their differences. It must be observed that, from the 
nature of things, there is a sensible difference between the move- 
ments of a body upon a plane, which, by moving, alters its relation 
to everything surrounding it, and that performed by one which in 
its relation to Some things is not capable of any change. ‘The con- 
clusions likely to be drawn from an example of linear motion would 
be sufficieutly obvious, but, when compared with motion of any 
other kind, they claim the most careful and deliberate study. If a 
wheel be taken to illustrate rotary motion, so arranged that it will 
mark its periodic times by some competent signal, and if at the ex- 
tremity of one of the radial lines oi this circle there impinges an 
arm, capable of sliding up and down a plane with a weight at its 
other extremity, it will be seen that as the arm does not prolong the 
radius where it is affixed, it will be influenced by a velocity common 
at any point of the wheel’s ci:cumference. Now, although the 
whole line of that circumference is called into play, it will only move 
the body upon the plane a distance equal to two diameters, while the 
time in which this is performed is equal to the periodic times of the 
entire revolution of thedisc, There is, therefore, some motion in the 
one case for which there is apparently no equivalent. As the 
movements, moreover, which take place are of equal lengths, but in 
contrary directions, it may be inferred from this experiment that, in 
length of motion, the measure of the circumference of a wheel is 
equal only to two of its diameters; and that, in the shape of posi- 
tive motion in any given direction, it cannot exceed one. 

Ifany point of a circumference be followed throughout the entire 
course of the revolution of the circumference upon its axis, it will be 
discovered to have described four separate and distinct paths. If we 
assume before the motion takes place that the line of its horizontal 
diameter is continued at both sides beyond the circumference, and 
that where the diameter itself terminates the other portions of the 
line remain fixed ; and if we assume this to be the case also with 
regard to its vertical diameter, we shall then be in possession of four 
fixed points beyond the circumference, from which the nature of the 
motions may be ascertained. As the sum of all rotary motions 
depends upon the extent of the linear ones they are capable of, and 
as this, moreover, is their only useful product, it is clear that rotary 
motion is not capable of anything else but resolving into them, and 
that in any other form it is neutral. 

If it be proper then, to measure the extent of rotary motion 
according to right lines, supposing it not to exist for any other end 
but their production, it will ve obvious that the elevation and lateral 
movement of apy point of a circumference will be the result of 
distinct motions. So that, from this experiment, it will also follow 
that io the movement by rotation of some parts of spherical bodies, 
the space through which they move horizontally is in proportion to 
the space through which other parts descend or rise; and that the 
sum of the right lines of motion described by the point is not equal 
to the measure of the circumference, 

As all motions are round their centres of gravity, these facts will 
apply to locomotive and fixed wheels, and must consequently affect 
all means used for the translation of bodies from place to place. 

Whether the motion of a wheel be communicated at its centre or 
circumference the results will be the same. In engines used for 
purposes of trade the attention is given more to the production of 
rotary than any other kind of motion, and it is multiplied without 
limit. This partly arises from its Leing the necessary means for 
distributing force; but its inordinate use entails the loss of great 
power. It is true of circles as of uther bodies—that equal weights, 
poised at equal distances from a certain poivt, have no weight in 
relation to each other, but their joint weight is at the point where 
they are supported. Bodies so iixed will remain in a state of rest 
until a force is applied greaier tan that with which they abide 
there ; and their momentum and velocity is due to the rapidity with 
which their weight is taken up. But no more certain laws than 
these :elativg to motion have ever been laid down. There i-as been 
proposed an axiom related to it, founded upon the raising of a bucket 
from a well, and this has obtained acceptance to the present time, 
and represents the principle from which al! velocities, and the ratios 
between them, are calculated. It has been presumed that in lifting 
Water from a weli in this way, that in one revolution of the wheel 
the power descends through a space equal to the circumference of the 














wheel, while the weight is raised through a 
cumference of the axle; but it is evident 
described that this can no Jonger apply. 

It will yet remain, however, that the moving power, multiplied by 
the velocity of its motion, is the same as the load moved multiplied 
by the velocity of its motion. 

Nine Elms, January, 1865. 


— equal to the cir- 
rom the experiment 


James Frecp-MeaGHer. 





THE LONDON, CHATHAM, AND DOVER WEST- 
END EXTENSIONS. 


WE recently gave some account of the important works in course 
of construction at the City Extension of the London, Chatham, 
and Dover Railway. The great development of the line in an 
easterly direction has its counterpart in the west, and the works 
now in hand attest the enterprise and vigour with which the un- 
dertaking is being pushed forward. The most interesting work is 
the new bridge across the river at Battersea, for, although it is in 
effect a widening of the present structure, it is in reality a new 
bridge. When completed this Battersea Bridge will be the widest 
in the world, for everything connected with the London, Chatham, 
and Dover is on a vast and gigantic scale. In general appearance 
the new bridge will be the same as the existing one. It will con- 
sist of four arches, each of 175{ft. span in the clear, with a rise of 
17ft. Gin. Theimmense iron ribs which support the superstructures 
are formed throughout of wrought iron, and these are firmly 
attached to cast iron standards, of massive proportions, which are 
placed over the piers. The whole of the framework is, by this 
arrangement made continuous throughout. On either side of the 
river there is a land arch of 70ft. span, making the entire length 
of the bridge 840ft. The abutments are put in by means of coffer- 
dams, and the depth to which the foundations are carried down 
is 30ft. below Trinity high-water mark. The piers are built upon 
the same principle as that which was first applied by Sir Charles 
Fox to the building of the bridge at Rochester, across the Medway, 
and which bas recently been very generally adopted in bridge 
building, and, on the Thames, was employed in the construction of 
the Blackfriars, Charing-cross, and Cannon-street railway bridges. 
In the present case, the cast iron cylinders, 21ft. in diameter, and 
23ft. Gin. from centre to centre, are sunk to an average depth of 
between 40{t. and 50ft. below Trinity high-water mark. Concrete, 
with Portland cement, is then filled in for a depth of about 12ft., 
and upon this solid foundation the brickwork, which is set in Port- 
land cement, is built up to the low-water mark. Each of the 
cylinders is weighted with a load of 1,300 tons, to test the founda- 
tions, and to prevent any settlement after the work is finished. At 
the low-water mark cast iron girders are fixed between these 
cylinders, and similar ones are pleced between the cylinders and 
the existing pier, and adjacent cylinders to carry the face-work. 
Arches of brickwork, of vast strength, every part set in cement, are 
turned between the cylinders and between the old and new work, 
and upon these continuous piers of brickwork aud masonry are 
constructed, corresponding in general appearance with the existing 
piers. There are three of these massive piers, each of which rests 
upon four cylinders. The ironwork used in the construction of 
this bridge will amount to about 1,000 tons of cast and 3,000 tons 
of wrought iron. The ribs of each span, seven in number, will be 
considerably decper than those of the present bridge, and will be 
cross-braced, to avoid ihe serious vibration now experienced in 
crossing the brid,e. The girders are, at the same time, made con- 
tinuous over the pier, and the section is considerably larger. All 
the cross and rail girders are rolled beams, which being in one 
piece give a very large amount of strength in proportion to the 
small quantity of metal used. The parapet on the east side of the 
present bridge will be removed, and re-erected on the new one. 
The width of the existing bridge is 33ft. 9in., and the new portion 
98{t. 9in., thus giving a total width of 132ft. Gin. between the 
parapets, or, in other words, 52ft. Gin. greater width than that of 
the new Westminster Bridge—thus making the Victoria Bridge by 
far the widest bridge over the Thames—or, indeed, over any river 
in the world. 

At present there are two lines of rails, of mixed gauge, to 
which will at once be added two more, and width will be provided 
for another line—thus giving accommodation for five lines of rails, 
of which two will be mixed gauge. The broad gauge will be 
removed from the existing roadway of the bridge, and the London 
and Brighton Company will be furnished with an additional line 
of rails on the new portion. The widening of the Battersea 
Bridge has long been felt to be a matter of urgent necessity. 
Over its two lines of rails, and along the narrow entrance into 
the Victoria Station, reminding one of the very narrow neck of a 
very wide bottle, there passes the whole of the West-end traffic 
of the Brightun Railway, and its lines to the Crystal Palace and 
Epsom; the main line traffic of the London, Chatham, and 
Dover, and its metropolitan extension to Ludgate: and the Great 
Western traffic by way of Kensington. Upwards of four hun- 
dred trains and engines pass over the Battersea Bridge per day ; 
and it is quite an every-day occurrence to see two or three trains 
standing on the bridge at a time, waiting for the signal to get 
into the Victoria Station. 

From the Victoria Station to the bridge the line will be con- 
siderably enlarged, and corresponding facilities to those given by 
the bridge will, of course, be provided. Starting from the Vic- 
toria Station the line will run parallel to the existing Victoria 
Station and Pimlico Railway, but it will have easier curves up to 
the bridge, and will be provided with three lines of rails, one of 
which will be narrow and two of the mixed gauge; thus, with the 
two existing lines, making six lines of rails between the bridge 
and the station. 

On the Surrey side, under the arrangement with the London and 
Brighton, with respect to their South London Extension, the whole 
of the line from the Thames to the Wandsworth-road will be 
widened in proportion. The new line will be on a viaduct, the 
arches of which are elliptical, of 30ft. spau and 10ft. rise, and it 
will be laid with three lines of rails. The course of this line will 
be through and across the labyrinth of railways which exist at 
this point. It will cross, first, over the West-end and Ory-tal 
Palace Railway of the Brighton Company, near to the bridge which 
crosses the Prince of Wales’-road over that line. It will next 
cross the Loudon and South-Western ; and, at a short distance, 
wil pass a second time over the West-end and Crystal Palace 
Railway. Thence it will pass over the present London, Chatham, 
and Dover Railway, close to the Stewart’s-lane Junction, and then 
continue its course alongside the London, Chatham, and Dover, 
at Wandsworth-road, when it will fall to the same level as the 
existing line at that point. The bridges over these railways 
will, in themselves, be large and most important works, the 
girders being, on an average, 250{t. in length, each being more 
than one-third of the entire length of the bridge over the Thames 
at Battersea, or as long as the centre arch of Westminster Bridge. 
From Wandsworth the widening of the line is to continue through- 
Tae whole length of the Metropolitan Extension to Blackfriars 

ridge. 

‘here are, however, yet other works of an extensive character to 
be carried out. From the bridge over the Thames, on the Surrey 
cide, there is a new line running down to the Stewart’s-lane Junc- 
tion, for the purpose of enabling the trains of the Great Western to 
pass over the London, Chatham, and Dover line to Victoria; and 
for that purpose two of the lines over the bridge will be laid with 
the mixed gauge. The list of new works, however, is not yet ex- 
hausted, for a new line is being made from the Wandsworth viaduct 
of the Londou, Chatham, and Dover, passing on a viaduct through 
the workshops of the company, to form a junction with the Londou 
aud South-Western, at the Longhedge Juuction. From this, again, 
there is another line to that bewilderment of travellers, the Clap- 
ham Junction, This latter extension is being made jointly by the 


London, Chatham, and Dover and the London and South-Western, 
and it will ran parallel with the West London Exteusion, as far as 
the South-Western line, and will pass under it by the side of the 





present bridge, and then keeping to the north of that line will run 
up to Clapham Junction, thus enabling the trains of the London 
and South-Western to pass over the London, Chatham, and Dover 
Metropolitan Extension to the City. The engmeers for the works 
are Sir Charles Fox and Son, and the contractors are Messrs. 
Peto and Betts. Mr. E. Wragge, late of the Cape Town and 
Wellington Railway, is the resident engineer. The ironwork for 
the bridge is supplied by Messrs. Ormerod, Grierson, and Co., of 
Manchester. 

The cost of these works is not very clearly stated in the reports 
of thecompany. We find, however, that the share and loan capital 
authorised for the Victoria Station Improvements, by the Act of 
1863, was £370,000 in sheres, and £123,100 by debe: tures, or a 
total of £493,000; while, by the Act of 1864, a further capital for 
the Metropolitan Extension lines was authorised to the amount 
of £1,600,000 in shares and £350,000 in debentures, or a total 
of £2,138,000, making, by the two Acts, a sum of £2,626,000. 
We may add that Mr. Forbes, in his recently-published state- 
ments, gives the total cost of the Metropolitan Extension at 
£5,733,000; but, although this includes the sum of £2,133,000, it 
does not include, so far as we can ascertain, the £493,000 for the 
Victoria Station improvements, while it also omits the whole of 
oe capital required for the City extensions and stations.—Railway 
News. 





Suyrva.—(From our C ).—A line of railway from 
Smyrna to Cassaba, which is being executed at present over a chain 
of hills beyond Melemen, advances rapidly. The line will be 
opened as far as Magnesia at the commencement of 1866. A branch 
from Bournabat and the Cordelio line will be opened next spring. 

Next Session.—The Railway News states that the railway schemes 
which will next session be submitted to Parliament in reference to 
London are forty-seven in number, and re nt no fewer than 151 
separate lines and branches, with a total length of 349 miles. Of 
these twenty-three relate to.the south side of London. The number 
of petitions for private bills last session was 504, and the number of 
local acts passed was 329. This year the private bills asked for are 
595 in number, and they include, as may be s::pposed, a great 
variety of local objects. From a former official return, issued about 
a month since, it appears that the plans then deposited were 460 in 
number, of which 356 were for new railway bills. Many of the bills 
in the list before us do not involye the preparation or deposit of 
plans, and hence the excess in the numbers, Of the 595 bills 
applied for, we find that as many as 406 are for new railway bills; 
the residue of 189 are for gas and water bills, for dock, harbour, 
road, and canal improvements, for embankments and reclamation 
works, for town and city improvements, and for various miggella- 
neous works, 

Tue Great Eastern ANd THE AtLantio Oasie.—Every exertion is 
being used by the Atlantic ‘I'elegraph Construction Company, into 
whose hands the Great Eastern steamer has pr. ' nally passed, to 
equip and prepare her for the service for which she is intended— 
that of laying the new Atlantic Telegraph cable between this 
country and America, The great ship still remains at her moorings 
in the Medway, near Saltpan-reach, a short distance below Chatham, 
which she has occupied since her arrival from Liverpool, the expe- 
rience of the late autumn and winter having proved that these were 
the best possible moorings which could have been selected for her 
on any part of the coast, as in addition to an excellent anchorage 
ground she is well protected from the westerly and southerly gales, 
while her proximity tothe Thames allows the shipment of the 
Atlantic cable to be carried on with the least possible delay. 
During the late autumnal gales not the least anxiety was ex- 
perienced for her safety, and the large ship, in short, would appear 
to be as safe in the excellent anchorage of the Medway as if she 
were in dock in the Thames. For several months after her arrival 
in the rivor a considerable sum was realised from the large numbers 
who visited her, but for the last few weeks all visitors have been 
rigidly excluded in order that the work of fitting the ship for the 
important service on which she is to be employed may be carried on 
with the least possible interruption. The principal work now being 
urged firdtand on board is the preparation of the enormous tanks 
in which the different lengths of the Atlantic cable will be coiled in 
readiness for its paying out. To provide the necessary space which 
these tanks will occupy a considerable portion of the interior of the 
Great Eastern, to the wing passages of the ship, has been removed, 
together with two of the decks, for nearly their entire length, both 
fore and aft, the machinery, of course, not being interfered with. 
The entire length of cable will be deposited in three monster tanks, 
and it is in the construction of these that every expedition is being 
used by the London Engineering Company (limited), who have 
taken the contract. The largest of the three tanks is placed 
in the after part of the ship occupying the space formerly 
devoted to the second-class saloon, and necessitati 
entire removal of two of the decks. This tank is 58ft.in dia- 
meter and 20ft. Gin. in height. Jt is constructed entirely of iron, and 
will be perfectly water tight, the cable being placed in water from 
the time it is received on board until it is finally deposited in its bed 
in the Atlantic. The plates of which the tanks are formed are all 
Sin. in thickness for three courses from the bottom, and }in. to the 
top. They are formed with butt joints, double rivetted in alternate 
butts. This, the largest of the tanks, is calculated to hold between 
800 and 900 miles cf the cable. The midship tank is 58ft. in 
diameter, and 20ft. Gin. in depth, allowing for about the same 
quantity of stowage as the after tank. The forward tank is 51ft, in 
diameter, and of the same depth as the other two, the quautity of 
cable it will hold being calculated at between 600 and 700 miles, 
This tank is entirely finished, and will be filled with water imme- 
diately in readiness for the reception of the first portion of the cable. 
The after tank is about three parts complete, but no commencement 
has yet been made with that which will occupy the midsbip portion 
of the vessel further than the removal of the cabins, decks, and 
indeed the entire interior portion of the ship. In order to sustain 
the enormous additional weight which will be placed on the decks 
when the whole of the nearly 3,000 miles of cable is on board, 
the deck on which the tanks are erected is being strengthened by a 
system of knees and deck beams, while the lateral pressure of the 
cable against the sides of the tanks will be overcomo by en arrange- 
ment of beams and supports, having for their object the confining th 
dead weight of the cable to the centre of the ship, and preventing, or 
rather overcoming, the outward pressure of the enormous mass 
when the vessel is rolling—as the Great Eastern does roll—at sea, 
This, not the least important portion of the work, is being carried 
out by Mr. Canning, the company’s engineer, to whom is also con- 
fided the general superiutendenceof the equipment of the vessel—the 
experience that gentleman gained in assisting to lay the former 
Atlantic telegraph cable being of great advantage in making the 
necessary preparations for the ‘present undertaking. The three 
tanks will hold respectively 817, 803, and 633 miles of cable, 
giving a total length of 2,253 miles; but it is intended to placea 
length of cable of 2,400 miles on board to allow for slack. About 
800 miles, or one-third of the cable, has been completed at the 
worksof Messrs, Glass, Elliot, and Co., Morden Whart, Greenwich, 
the rate at which it is turned out being about 100 miles per week. 
The first portion of the cable is expected to be shipped on board in 
about a fortnight from the present time, and one of the sailing 
vessels of war belonging to the Chatham ordinary has already been 
despatched to assist in conveying the cable from the works to the 
Great Eastern, It is expected that the work of shipping the cable 
and preparing the Great Eastern for sea will occupy about five 
months from the present time, and under present arrangements she 
will not take her departure from the Medway until June next, 60 a8 
to have the best period of the year before her for her important 
undertaking. We have the authority of the Jimes for stating that 
the announcement that the great ship had been disposed of to the 
French Government is without foundation, and there is little doubt, 
should she be successful in the work on which she will be employed, 

reparations will at once be made for laying down a second cable 
etween this country and America. 





THE ENGINEER. 














ABRAHAM’S IMPROVEMENTS IN MACHINERY FOR COINING. 
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In machinery for coining, as ordinarily constructed, the blanks , the fixed milling plate 7, and thereby milled, and the milled blanks 


to be made into coins are cut in one machine, and the blanks are | then fall from the machine. 
next placed in another and separate machine, where they are | plate r are of the ordinary construction. 


The milling disc or wheel g and fixed 
The motions of the several 


milled or marked on their edges, and the milled or marked blanks | moving parts are obtained in the following manner:—s is the 


are afterwards stamped or impressed in a third machive or press. 

The present invention, patented by Mr. J. Abraham, machinist, 
Birmingham, consists in constructing or arranging machinery for 
coining in the mauner hereinafter explained, whereby the blanks to 
be made into coins are cut out, and the edges of the blanks milled 
or marked in the same machine. The metal, from which the blanks 
are to be cut out, is fed, by means of feeding rollers, to the dies 
and punches for cutting out the said blanks, the said meta! having 
an intermittent motion given to it by the rolls. The metal fed by 
the rolls may either be situated vertically or horizontally, and 
the parts of the machine may either work vertically or horizontally, 
or in any intermediate plane, without departing from the nature of 
the invention. The blanks cut out by the dies and punches fall 
through guides, or are guided in their fall, in any convenient way, 
to the grooves in the periphery of a revolving milling disc or 
wheel, by which said disc or wheel the edges of the blanks are 
milled or marked. The milled blanks afterwards fall from the mill- 
ing disc or wheel into a box or other receptacle. ‘The feeding rolls 
are driven by a ratchet wheel, the punches are worked by a crank or 
eccentric, and the milling wheel is fixed on and worked by the main 
shaft, 

The essence of the invention consists in arranging or combining 
the parts of machinery for coining so that the cutting out of the 
bianks, and the milling and marking of the edges of the said blanks, 
are effected in the same machine; or in so combining or arranging 
a cutting out machine with a milling or marking machine that the 
blanks cut out by the former are conveyed, without being touched 
by the hand, to the latter, where they are milled or marked on their 
edges. 

Fig. 1 represents, in side elevation, a machine for cutting out 
blanks for coins, and for milling the said blanks; Fig. 2 is an end 
elevation of the same; Fig. 3 is a plan of the same; Fig. 4 is a lon- 
gitudinal section of the same, taken through the line a, 6, ot Fig. 3; 
and Fig, 5 is a transverse section of the same, taken at the 
line c, d, Fig. 3; Fig. 6 represents a portion of the machine, as 
hereinafter explained. The same letters represent the same parts in 
each figure, 

The metal from which the blanks are to be cut is fed into the 
machine by means of the pair of vertical rolls ¢, e, and the waste 
metal is removed from the machine by means of the pair of ver- 
tical rolls /, f, at the opposite side of the machine. The sheet 
metal being fed into the machine is marked g, and the waste metal 
being removed from the machine is marked A in Figs. 3 and 5. 
‘The rolls ¢ and # have an intermittent rotary motion communicated 
to them in the manner hereinafter explained. The metal g is fed 
by the rolls across a series of three fixed hollow dies i, situated in 
an oblique line one above the other in the bed & Working ina line 
with each of the fixed hollow dies i is a punch J, fixed in the ram 
or plunger m. A greater or less number of punches and fixed dies 
than three may be used. ‘I'he required reciprocating motion is 
given to the punches / in the manner hereinafter explained. By 
the operation of these punches blanks are cut out from the sheet 
metal g fed into the machine. Each of the hollow fixed dies i com- 


municates at back with a spout or guide n, and the blanks cut out 
by the operation of the punches / pass down the said spouts or 
guides to the grooves p (see Fig. 4) in the periphery of a rotating 
milling disc or wheel g, the bottom end of each of the said spouts 
or guides » opening over a groove in the said milling disc or 
By the 
carried against 


wheel, as will be understood by an examination of Fig. 4. 
rotation of the milling disc or wheel g the blanks are 


| driving shaft, provided with fast and loose pulleys ¢, ¢, and fly- 


| wheel w. ‘The said shaft s works in bearings at w, x, carried by 
| the framing of the machine, and to the end of the said shaft s the 

rotating milling disc or wheel g is connected in the manner repre- 
| sented in Fig. 4. On the driving shaft s is a bevel pinion z, which 
| gears with a bevel toothed wheel 2 on the vertical shaft 3. On 
| the upper end of the shaft 3 is a crank or eccentric 4 (see Fig. 4), 
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working in, and giving motion to, the slide 5 on the bed 6 of the 
machine. ‘To this slide 5 the ram or plunger m, carrying the series 
of punches /, is fixed by means of the screws 7 and nuts 8. By the 











of the bevel gearing z, 2, the crank or eccentric 4 on the end of 
the shaft 3 gives a reciprocating sliding motion to the slide 5, and 
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through the said slide 5 to the ram or plunger m and punches J 
The intermittent rotary motion of the two pairs of rollse and f is 
effected by means of the mechanism represented separately in 
Fig. 6, part of which is also represented in Fig. 1. On the vertical | 


shaft 3 is an eccentric 10, the connecting rod 11 of which eccentric 
has at its end a bell-crank lever 12, turning loosely on the axis of 


motion of the shaft 8, transmitted from the driving shaft s by means | 


the teeth of the ratchet wheel 13; and on the lever 15 is a paw! 18 
engaging with the teeth of the ratchet wheel 14. By the motions 
of the eccentric 10, connecting rod 11, lever 12, connecting rod 16, 
and arm or lever 15, the pawls 17, 18, are made to push round the 
ratchet wheels 13, 14, and thereby to give the necessary intermittent 
motions to the two pairs of rolls e and f. The distance between 
each pair of rolls is adjusted by means of the spring 20, acted upon 
by the screw nut or box 21, to which it is connected. In order to 
prevent the scrap metal from sticking to the punches / when they 
make their return motions, immediately in front of the fixed hollow 
dies i is placed a plate or releaser marked 22 in Fig. 5; this 
releaser 22 is omitted in the other figures, as its position obscures 
and conceals more important parts. The releascr has three holes 23 
in it, of the sizeof the punches/. On the retiring of the punches /, 
if the scrap metal should stick thereto, it is removed by coming 
against the plate or releaser 22. Instead of placing the parts of the 
machine horizontally, as in the machine represented, the parts may 
be situated in a vertical plane. The punches, in this case, rise and 
fall vertically, and operate upon the sheet metal situated in a hori- 
zontal plane. 





Ratways in THE Hoty Lanp.—Advices from the Levant state 
that the Porte has at length decided on granting a concession for a 
railway from Jaffa to Jerusalem, with a new harbour at the former 
| town, toa Dr. Zimpel, who is described as “an excellent German 
| millenarian, who settled in Jerusalem some years ago, and who has 
| besought leave to carry out the project without grant or guarantee 
| of any kind, beyond the mere free gift of the necessary Crown land 

to bo traversed.” He estimates, it appears, that about £500,000 will 
suffice for both railway and harbour—the former being about forty 
| niles long—and this sum he believes himself able to raise by an 





| appeal to the religious sentiment of both Jews and Christians in 
England, Germany, and France. 

Locomotive Enaines on Hichways.—The West Riding justices 
| acting for the lower division of Strafforth and Tickhill have decided 
| an important point in reference toa recent order made by Sir George 

Grey, the Home Secretary, prohibiting locomotives from passing 
alovg turnpike-roads, except between the hours of tweve o'clock at 

night and six o’clock in the morning. Upon the application of the 
| justices of this district, Sir George Grey issued an order in Novem- 

ber last, prohibiting owners of thrashing machines propelled by steam 

from passing along the highway except between the hours above 

stated, and it was for neglecting to comply with this order that the 
| owner of a steam thrashing machine was summoned before the 
| magistrates (Messrs. Aldam, Walker, Cooke, and Frank, and Sir 
| Isaac Morley), whereby he had incurred the penalty of £10, as 
| provided under the 24th and 25th of Victoria, cap. 70, sec. 5, which 
| gave the home secretary power to make the order in question. On 
| the 30th of December last, Mr. John Rowbottom, partner in a steam 
| thrashing machine, was passing with the machine through Cantley, 
| a village near Doncaster, to Armthorpe, at three o'clock in the after- 
| noon, and it was for this that these proceedings were taken. The 
| defendant admitted being upon the highway at the time named, 

but he denied that he was passing from one place to another, but 
that he was trying the machine after it had undergone certain 
repairs. It was, he observed, quite impossible to make such trial in 
| the evening, and he had made this trial to test whether the altera- 
| tions were effectual. The bench made further inquiry, and on 





one of the rolls 7, f On the axis of the roll J, upon which the ascertaining to their satisfaction that the engine had passed from 
lever 12 turns, a ratchet wheel 13 is fixed, and on the axis of one | Cantley to Armthorpe, they fined the defendant, as this was the first 
of the rolls e a similar ratchet wheel 14 is fixed. An arm or lever | case under the order in question, in the mitigated penalty of 1s. and 
15, turning loosely ou the axis carrying the ratchet wheel 14, is | Costs, and the police were directed to give notice to the toll-bar 
connected, by the connecting rod 16, to one of the arms of the bell- | keepers that they must warn all parties passing through with steam 
crank lever 12. On the said lever 12 is a pawl 17, engaging with | ergines that proceedings would be taken against them. 
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TO CORRESPONDENTS. 


Notice.—A SprctaL EpiTion of THE ENGINEER 1% 
published for FOREIGN CrrcULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


Appresses WANTED.—Our publisher will be glad to be informed of the 
present residence of Messrs. Hepworth and Doyle, ng, 
Mr. J. Margetson (once at Messrs. Hawthorne's, Newcastle-on- Tyne), 
late of Quenington Mill, near Swindon; Captain Henderson, late of 
21, Cambridge street, Hyde Park; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B.: Mr. Heth Ogden, Engineer, late of Manchester ; 
Mr. J. Pearson, Coal and Iron Merchant, late of Kingswinford; 
Mr. Juan F. Waiss, late of Passage del Dormitozio, de San Fran- 
cisco, Barcelona; Messrs. Allen and Knight, late Atlas Works, 

Glover-street, Birmingham; Mr. James Brown, jun., Ebbw Va 
Works, Newport, Mon.; letters addressed to whom have been re- 
turned throuyh the Dead Letter Office. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

T. S.—“ Brown and Main on the Marine Engine,” ** Lardner on the Steam 
Engine, Weale's series.” 

. B. D.— Messrs. Kittoe and Jackson, Compton-street, Clerkenwell, may be 
abl: to supply you with such anengine Our advertising columns should 
afford you all the information you require. 

F. M.— We understand you to ask if any change has taken place in the strata 
Jorming the bed of the river since old London Bridge was taken down. To 
this we reply in the negative. The strata passed through in recent opera- 
tions, are precisely what they have always been within the range of human 
knowledge. We have not space to describe the mode of construction adopted 
in building the piers and foundations of the old bridge; it differed 
materially from those now in use. 





PARAFFIN OIL. 
(To the Editor of The Engineer.) 


Str,—Has the calcination of Blackband ironstone been found te anawer 
producing paraftin oil economically ? J. 
Edinburgh, 9th January, 1865. 





(To the Bditor of The Engineer.) 

Sir,—In your third notice of the “ Lives of the Stephensons ” (whom I 

had the pleasure of knowing and serving) you say—‘ We have heard from 

the lips of Joseph Locke himself that he originated the system of piece-work 
contracts.” 

This is a mistake, for I r ber such tracts under Mr. Crossley, 

C.E., on the Marple and Macclesfield Canal, in 1826. Also upon the Sankey 

* Canal, Runcorn Docks, and Runcorn and St. Helen’s Railway, under Mr. 

Vignoles, C.E., when Joseph Locke was only an t h 








to G. Step 
son. Joserpn DIGGLE. 
Ventnor and Dover, 5th January, 1865. 





THE PRINCIPLES OF THE BESSEMER PROCESS. 
(To the Editor of The Engineer.) 

S1r,—Mr. Colburn is not correct in supposing that the heat generated in 
the Bessemer converter, is due to the combustion of the carbon in the iron. 
It is easy to see, although, I believe, it has not yet been pointed out, that 
the carbon is burnt into carbonic oxide. The burning of this gas on its exit 
to the phere, ti the flame seen at the mouth of the vessel. 
Directly the carbon is expelled, the flame ceases. 

Had the carbon been burnt into carbonic acid no flame would ensue. It 
is well-known that the intensity of heat given out by the combustion of 
carbon into carbonic oxide is barely sufficient to fuse the greyest pig iron ; 
and that given out by its combustion into carbonic acid, just sufficient to 
melt wrought iron, as first shown by the late Mr. D. Mushet, sen. 

It is evident now that the highly intense heat generated in the process 
arises from the combustion of the iron and silicon. From some experiments 
lately made, I have every reason to think that the intensity of heat given 
out by burning iron is about double that produced by carbon, and that a 
still higher degree is given off by silicon. Hence silicon is not injurious in 
pig irou intended for this process. Although iron gives out, in quantity, 
but a little more than half the heat of carbon, as is pretty well-known, its 
intensity is, nevertheless, as I have stated. 

The theory of Mr. Colburn is somewhat curious about the iron absorbing 
oxygen. I assure him that I know from practice it is a wild one, but not 
more so than that of Bessemer himself—on the two-thousandth part of 
silicon, causing the steel to lie quiet in the moulds, whereas all the rest of 
the world have proved that it is the little bit of manganese alloyed with the 
steel does the business. V. 8. P. 
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and Docks of Marseilles,” by Mr. T Hawthorn. 

Society or EnGinkERS.—Monday, January 16th, at 7 p.m., Inaugural 
Address by the Chairman. 

RoyaL UNITED Service Institution. — Monday, Janua 16th, at 
8.30 p.m.: ‘On Mineral Oils as a Fuel for Steamships,” by Captain 
Jasper H. Selwyn, RN.; “On Petroleum as Steam Fuel,” by C. J. 

Richardson, Esq., Architect. 
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THE BESSEMER PROCESS. 


_OvR earlier volumes recorded the brilliant ma x 
displays produced by Mr. Bessemer at Baxter House. He 
burned the carbon and other impurities from a quantity of 
good Blaenavon iron, and, by a lucky hit, he stopped 
short of burning the iron itself into slag. ‘The blowing of 
air into melted iron was not exactly new, although it was 
new to the great body of ironmasters. It has been stated 
that more than sixty years ago Mr. Homfray, of South 
Wales, blew air into melted iron in the refinery fire ; and 
Anthony Hill shortly afterwards patented a mode of 





showering melted iron down an air pipe, but in neither 
case was there any attempt to carry the treatment to the 

int where cast becomes malleable iron. According to 

ir. Colburn’s paper upon the Bessemer process, lately pub- 

lished in our columns, the “ Bessemer process” was first 
carried out by Kelley, an American, in 1847, but no 
knowledge of his experiments and failure escaped to the 
world until after the date of Mr. Bessemer’s patent. 
Martien, at Ebbw Vale, it is stated on good authority, 
actually converted cast iron into horse-shoe iron by 
intestinal currents of air prior to Mr. Bessemer’s first 
English patent for the process. Whatever Martien did, 
however, was under his patent of 1855, and this has 
become Mr. Bessemer’s property. Mr. Bessemer’s own 
patents are defective, inasmuch as in his first two or 
three patents for the process’ he claimed the use of air 
or steam, and also air and steam together, whereas 
steam alone could not possibly effect the purpose ; 
and the use of steam in the earlier stage of the process, as 
specifically proposed, is never resorted to in practice. ‘The 
use of steam might at first have been disclaimed, but 
it was not, and a subsequent patent was obtained for 
the use of air alone, thus legally disabling the patentee 
from disclaiming. At the same time the patent for the use 
of air, by itself, was defective because the exclusive use of air 
was claimed in the first patent, and no man can legally 
have two separate patents for one and the same _ If 
Mr. Bessemer’s position as a patentee should chance 
to be contested at law, he could hardly be sustained, 
except by a lenient consideration of his perseverance, and 
of the unquestionable value of the process to which his 
labours have so largely contributed. Recently, it is 
true, with all that has been said against patents, 
the decisions of the courts are very strongly in favour 
of patentees, the utmost liberality of interpretation 
being accorded to their specifications, and a wide dis- 
tinction being drawn between mere scheming and the 
successful working of a valuable invention. 

It is a prevalent opinion that the Bessemer process has 
been brought to its present stage of successful practice by 
the skill and perseverance of Mr. Bessemer himself. 
That he has persevered, and that he is a gentleman of 
singular talent and of great skill, there can be no question. 
But the process which bears his name as undoubtedly owes 
its commercial value to the discovery of Mr. Mushet. 
This truth can be easily comprehended. It is easy to 
understand that, by blowing the iron for a sufficient time 
it would be reduced to a worthless oxide, although before 
being thoroughly oxidised it would “ set,” in the converter, 
into an infusible mass. The wonder of practical men, from 
the first, has been that the iron was not more burnt than 
it is. Indeed, an anonymous correspondent, in another 
column, who, amid a singular jumble of ideas, appears to 
have some good ones, insists that it 1s the combustion of the 
iron itself that produces the great heat in the Bessemer 
process. There is no doubt that, near the point of complete 
decarburisation, the iron is burnt, and, ipso facto, rendered 
worthless. From this difficulty Mr. Bessemer found no 
means of escape. He endeavoured to stop the process of 
decarburisation at the right point for steel, but he could 
not thus produce two successive ingots alike. No two 
charges of iron would contain exactly the same proportion 
of impurities, nor would two successive blowings of the 
same duration necessarily produce the same effect. ‘To use 
Mr. Colburn’s words, “ ‘l'o stop amid the fury of decarburi- 
sation, at the right point for steel, would be as difficult as 
it would be to stop an express train, in the dark, at an 
exact point on the line not marked by signals of any kind.” 
The only mode, therefore,fof assuring a certain result, was to 
first burn out a// the carbon, and afterwards to restore the 
requisite proportion by the addition of a quantity of melted 
cast iron containing a known percentage of carbon. This, 
although, as a practical necessity of manufacture, it was 
never contemplated by Mr. Bessemer, is the manner now 
adopted in working the process. But it is exactly here, 
in burning out all the carbon, that the iron suffers. ‘The 
ravenous oxygen seizes upon it in default of other food, 
and thus forms an oxide of iron which, if it do not rise to 
the surface, or sink to the bottom (and it has time to do 
neither), must remain where it is, diffused throughout the 
melted mass. The chemical truths upon which this con- 
clusion rest are as fixed as anything in science, and if, as 
“ V.S. P.” observes in another column, itis “Mr. Colburn’s 
theory,” it is no more a “ wild one” than that carbon and 
oxygen combine with each other in the production of car- 
bonic acid. If the iron really does begin to burn at the 
beginning of the process itself, then the result now under 
consideration must, @ fortiori, take place. Oxygen, in 
combining with carbon, produces a gaseous compound, 
only one-half heavier than air itself; and hence this 
compound must, of necessity, rise to the surface. But in 
combining with iron, oxygen forms a heavy metallic com- 
pound, which is quite as + to remain secreted in the 
pores of the melted mass as to float—for in no case can it 
escape into the air. ‘That this compound is not formed 
from the first application of the blast is more than probable, 
because when, by a lucky hit, decarburisation has been 
stopped at the right point for steel, the product is much 
less red short than when the process is continued uatil all 
the carbon is exhausted. But however this may be, the 
danger of burning the iron before it is fully converted 
remains as distinctly as ever. Mr. Mushet saw it with the 
eye of a practised metallurgist, and almost as soon as he 
could have known of Mr. Bessemer’s discovery, to wit, in 
September, 1856, he patented the remedy. His reasoning 
was rapid and conclusive. ‘here was the oxygen secreted 
in the iron, and it must be got out. How? By presenting 
to it a metal more oxidisable than iron—a metal whose own 
affinity for oxygen would de-oxidise the iron. Such a 
metal is manganese ; and the best vehicle for manganese, 
in this case, is spathic iron, or spiegeleisen. The best 
proof of the value of this addition is the fact that it was 
only after it was made that Bessemer metal took a recog- 
nised position in the market. Spiegeleisen is the composi- 
tion referred to by a clever writer, in describing, in Les 
Grandes Usines de France, the Bessemer process, as carried 
on by Messrs. Jackson, at Saint Seurin, near Bordeaux. He 





says, “On voit alors s’avancer, venant dés fours de fusion,une 
poche remplie d’une fonte composée de‘plusieurs coupages, et 
qui est tout le secret de la réussite. C’est cette composition, 
cherchée longtemps et enfin trouvée, qui change en acier le 
fer contenu dans le convertisseur. Si on ne l’ajoutait pas, 
on n’aurait que du fer brilé, sans possible.” In all 
Bessemer steel-making in England a like “‘ composition ” is 
in equal repute, and without it Bessemer steel would have “no 
possible use,” being merely burntiron. Strangely enough, a 
discovery at once so important has brought no reward to its 
author. Mr. Mushet’s affairs were in the hands of trustees, 
and in 1859, three years after the reading of Mr. Bessemer's 
memorable paper at the Cheltenham meeting of the British 
Association, his process was looked upon as so hopelessly 
worthless that his trustees would not pay the £50 stamp 
to keep alive the patent for a discovery upon which 
the present value of the Bessemer process mainly depends. 
So it lapsed, and Mr. Bessemer lost no time in turning his 
opportunity to account, and how well he has done so is 
proved by the fact, which he takes no pains to conceal, that 
his present income from royalties exceeds £100,000 per 
annum! His royalties are £1 per ton for ingots for rails, 
£2 a ton for ingots for axles, &c., and £3 per ton for ingots 
for a higher quality of steel ; and these are strictly enforced 
against the largest concerns in the land. ven the Lon- 
don and North-Western Railway Company obtain no dis- 
count, and if the Ebbw Vale Company have done so it has 
been in the form of a sale of Martien’s curious patent to Mr. 
— for £30,000—Martien having parted with it for 
2500, 

To descend from a greater to a smaller matter :— 
“V. 8. P.’s” note, in another column, deserves a degree of 
notice which may as well be accorded here. Whether the 
carbon of the iron is compounded into carbonic oxide or 
carbonic acid, is of no possible consequence, so long as it is 
removed, and so long as a sufficient heat for the process is 
maintained. Chemically, however, the question possesses 
some interest, and it appears more reasonable to suppose 
that the larger proportion of the carbon is at once con- 
verted into carbonic acid than to suppose a large quantit 
o1 free air to pass through the iron before combining with 
carbonic oxide previously formed. That carbonic acid is 
formed at once, appears more probable also because of the 
notoriously great heat generated in the converters— 
a heat which, for reasons already given, is not attri- 
butable to the combustion of the iron itself. As to 
“V8. P.’s” singular notion that the heat generated by 
the combustion of a given weight of iron is greater 
in tntensity but less in quantity than that from an 
equal weight of carbon, we fear he will have to study anew 
what “temperature” and “ quantity of heat” mean. A 
higher temperature of heat in iron is but the evidence that 
a greater absolute quantity of heat has been imparted to 
it; and if a pound of iron, by its own combustion, produce 
a higher temperature than it could have derived from the 
combustion ofa pound of carbon, then is the total quantity 
of heat generated in burning the iron greater than that in 
burning the carbon, which we know is not the case, since 
the quantity of heat is, practically, as the weight of oxygen 
combined. “V.S. P.”’s note requires no further answer. 


SAWING MACHINES FOR VARYING BEVELS. 

By those who delight in fanciful but somewhat useless 
speculations about the origin of inventions, it is asserted 
that the first mechanical germ of the invention of the saw 
is to be found in an imitation of the sawing action of the 
row of teeth in such animals as the beaver or hare. Per- 
haps a rough saw of this kind might have been used at 
first, to be followed by an improved form in the serrated 
edge of a long flint stone. It need scarcely be said that the 
art of working in wood has made a few steps since then, 
and has not lagged behind in the present steam-propelled 
march of industrial projects. But the material connection 
of invention with necessity is always to be traced, even in 
the present day. We thus find that the greater number of 
modern inventions in machinery for working in wood have 
originated in the American States. Necessity for invention 
there takes the shape of a scarcity of labour, and, above 
all, of skilled labour. But no ordinary amount of skilled 
labour could meet the great demands upon it in the pre- 
sence of an almost unlimited supply of material. America, 
which, as the Yankee poet hath it, is full of “ desperate 
rivers a-running about a-begging people to dam ’em,” is 
also enormously stocked with trees, which are desperately 
nodding to folks to cut ’em down and saw’em up. Add 
to this that no feeling of dislike to novelty, for its own sake, 
isexistent in America as it is with ourselves, and we have the 
country in the world, the country par excellence, where pro- 
gress in wood-working machinery is the most likely to take 
place. It is thus no wonder that the great majority of the 
more recent inventions in this class of machinery have an 
American origin ; and it is from this country that eve been 
introduced, for instance, the wood-planing machine and 
the Blanshard lathe. The World’s Fairs of 1851 and 1862 
may be taken as pretty accurate a of mechanical 
progress ; and thus, in 1851, almost all the wood-working 
machines there was sent by a Cincinnati firm. 

The present unhappy conflict in America, however, both 
directly and indirectly kept the Great Exhibition of 1862 
from being a fair exposition of American progress in 
machinery for working in wood. In fact, we believe that 
the only American object of the kind exhibited was a 
small reciprocating saw for cutting down trees. On the 
other hand, the present great demand for skilled labour in 
the States, the large destruction of manhood in the prime 
of life, the total reconstruction of the American navy, the 
fact that wood is being very largely used in ships of war, 
have one and al] been reasons for a yet further call on 
American ingenuity for the production of yet more auto- 
matic wood-working machines. With the cheapness of 
their home-grown wood, and the dearness of their iron, the 
constructors of the present large navy of the States have 
used wood to a large extent. ‘Ihe Federal monitors are, 
in fact, so-called ‘‘ composite” vessels, in whose armour 
wood is almost the principal element. The monitors, for 
instance, built at the Philadelphia navy yard have live 
oak timbers 12in. by 6in. square. 
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It needs but a glance at the skeleton framework of a 
wooden vessel to see that the most complicated wooden 
shapes are required to build up the hull. The ribs of a 
vessel have to be cut to shapes of double curvature to meet 
the bilge, and they must, besides, be shaped to the taper- 
ing form of the bow. A stick of timber, intended for the 
“water way” of a ship, is an especially compli- 
cated piece of work. In England, where wood is dear, 
these shapes have been, and are yet, obtained by means of 
the pit-saw; in America, and on the Continent, the adze 
has been employed; while, whichever tool was employed, 
these most complicated shapes required that combination of 
skill and heavy labour which always commands high 
wages. Jn America, at the outbreak of the war, ships’- 
earpenters got as much as four dollars, or 16s. 8d. per day. 
Under such circumstances, it need scarcely be said that 
American ingenuity has been lately directed, with in- 
creased vigour, to @ supersession of the expensive labour 
required in shaping the complicated forms of ships’ timbers. 

Vhat is clearly required for this purpose is a saw not 
merely able to cut out intricate lines in the horizontal 
plane—not merely able to cat, say, a scroll in a piece of 
wood—but also, for instance, to cut out a solid cone. With 
the narrow handsaw, first introduced by M. Perin, of Paris, 
very complicated shapes can be sawn out in the horizontal 
plane. Messrs. Worssam, Messrs. Powis and James, M. 
Perin, of Paris, and Herr Zimmermann, of Chemnitz, sent 
machines of this kind to the last Great Exhibition. The 
wood, being fed with some skill against these narrow end- 
less band saws, sweeps of endless variety could be cut out. 
All these machines were fitted with tables which could be 
adjusted at an angle to the vertical centre line of the frame 
of the machine. By this means a constant or unvarying 
bevel could be sealiees in the work, but not a varying 
bevel, and a supersession of the saw pit for ships’ timbers 
could not be expected from these machines. 

Some years ago the Zimes, in one of those queer notices 
of machinery with which it sometimes favours its readers, 
observed with respect to a saw of this kind, that “such a 
machine, up to the present time, has been deemed a 
mechanical impossibility, and that the search for its 
discovery has been as futile as that for the philosopher's 
stone.” The only English machine of this description that 
we noticed in the Exhibition, and we believe the only 
English one now at work, is a saw adapted to varying 
bevels by Messrs. Greenwood and Batley, of Leeds. It 
was first patented by Mr. Greenwood in 1861 (No. 2229), 
and sent to the Great Exhibition of the following year. 
A band saw is used, and the pulleys carrying it are 
mounted on a vertical segmental frame, which can be made 
to move axially on its supports. On this frame is fixed a 
segmental noe worked by a worm when it is wanted to 
give it an axial motion. The segment frame is graduated 
and adjusted to a fixed pointer in order to read off the 
angles. Mr. Nathan Thompson, who is known as 
the introducer of some American machinery for build- 
ing small wooden boats, has also, in 1863 (No. 531), 
patented a machine for sawing varying bevels, He places 
a rotating “ fence” in frout of the band saw, consisting of 
a pulley able to revolve on an axis level with the surface 
of the saw bench and in a line with the saw. A quadrant 
is cut out of this revolving fence in order to serve asa 
guide for the wood. “In cutting a bevel from a plank or 
other piece of rectangular section, a line is marked on the 
upper surface of the wood where the saw is to cut, and the 
angle of the piece of timber being laid in the angle of the 
fence, the cut is commenced, and then by inclining the 
wood more or less (the revolving fence moving with it), the 
saw is made to fcllow the line previously marked.” Now, 
without in the least denying the great value of the band 
saw as regards its rapid action and simplicity, there is no 
doubt that it is not favourably adapted for sawing varying 
bevels in such heavy work as ship’s timbers, A very 
narrow saw must be taken for this purpose, and it easily 
buckles under the heavy strains due to its acting both as a 
belt and a saw. It seems clear to us that a “ betty” or 
reciprocating saw blade is the most adapted to this kind of 
work, 

In our columns for the 30th of last September we de- 
scribed a sawing machine, patented last year in England by 
three American engineers of Philadeiphia. Having had 
the other day the opportunity of seeing the machine at work 
at Messrs. Potter and Co.'s shipbuilding yard, Queen’s 
Dock, Liverpool, we feel no hesitation in saying that this 
saw is as much an improvement on other reciprocating 
saws as the slide-rest lathe is an improvement on the hand 
lathe. Its range of action is equally varied, and the 
means by which the saw can be adapted to varying bevels 
are remarkably simple and elegant. Imagine a common 
reciprocating saw worked up and down in its guides by a 
connecting rod, which is itself driven by a crank pulley. 
We have here a common vertical saw sash, and it can, 
indeed, be worked as sach, while several blades may also 
be adapted to the frame. But behind this sash is fixed a 
large circular ring, able to turn between frict‘on rollers. 
This ring—acting as a circular guide—is fitted with 
a concentric sector rack, into which a pinion is 
made to gear, By means of a hand wheel this 
pinion, gearing into the rack, causes the frame and 
all holding the saw to revolve. 
bered that the centre of the crank pulley is in or near the 
centre of the adjustable ring to which the saw frame is 
fixed. ‘The saw can thus be at any moment adjusted with 
the same ease as the tool-box of a planing machine is set (as 
a fixture) to an angle. The connecting rod driving the saw 
thereby merely vibrates with the whole apparatus, and 


while it is still working. The saw may thus be adjusted | 


It is to be remem- | 











while in full operation from a vertical position to any | 


amount of bevel—and even a complete cone can thus be cut 
out, This motion is, indeed, remarkably ingenious and 
pretty, and must excite the enthusiasm of any mechanic. 
The saw blade is about gin. in ft. out of the perpendicular, 
for the sake of clearance, and for the feed. ‘Lhe feed roller 


for bringing the wood against the saw is grooved longitu- 
dinally, and on its circumference. Placed behind the saw, 
and squeezing the wood between itself and a pressure roller 
above, the feed can be easily adjusted to any direction ina 


horizontal plane by means of ahandle. Thesaw thus easily 
works in a line with the cut, to the great saving of wear 
and tear of the saw itself, and of friction in the machinery. 
An ingenious thing in this saw, very much liked by the 
workmen, is the attachment of the reciprocating sash to a 
little wooden bellows, the piston of which, by means of a 
pipe, forces out a blast of air on the chalk line, thus clear- 
ing away the sawdust as it gets formed. ; 

Such is a varying bevel machine saw, which promises to 
completely supersede the pit-saw. We were informed at 
Messrs. Potter and Co.’s that its use enabled them, the 
very first week of its being at work, to dispense with six 
sawyers; and we heard that Mr. Donald MacKay, the 
eminent American shipbuilder, estimates that one of these 
saws supersedes twenty men. All the timbers for a wooden 
tugboat, 150ft. long, have been sawn out by this machine in 
two days. Nor is it merely applicable to the heavy and 
complicated work involved in sawing out ship’s timbers, 
as it can be used as a general machine, taking, by means 
of several blades, prods 0 cuts, either light or heavy, as 
well as varying bevels. By means of treadles, also, the 
frame and feed-roller can be worked by the man who is 
employed to feed the wood against the saw. 

The saw we inspected at Liverpool was built, in the 
usual American style, of timber; but we understand that 
the introducer of this machine into England—Mr. G. Scott, 
an English engineer well known in the States—is now 
engaged somewhere in Manchester in getting up this 
machine in the most approved English style. 





MANCHESTER BOILER ASSOCIATION 


Ws recently gave a condensed report in our pages of the proceed- 
ings of the Manchester Boiler Association at the last meeting. Our 
readers will see, on referring to this report, that it was then deter- 
mined unanimously that a guarantee fund should be established, 
and that the principle of guarantee should be thenceforth recognised 
as constituting an important feature in the future policy of the 
Association. The following address has been published to explain 
every doubtful point, and to place the public in a position to com- 
prehend exactly what the Association does at present, and proposes 
to do in future :— 

“1, This Association was founded in the year 1854. Its original 
objects were as follow :— 

*‘ Object No 1:—To prevent the occurrence of steam boiler explo- 
sions, by which so many lives and so much property are annually 
sacrificed, 

“ Object No. 2:—To assist all who employ steam power to do so 
in the most economical and efficient manner, both as regards their 
engines and boilers. 

“ Object No. 3:—To render unnecessary any legislative inter- 
ference with the use of steam, which, however liberally carried 
out, could not fail to cramp and harass the steam user. This legis- 
lative interference has, however, frequently been demanded by 
juries engaged upon inquests consequent upon fatal boiler explo- 
sions, as well as by others, as being a measure necessary to the 
public protection. 

“2. To carry out these objects it was proposed to adopt a system 
of voluntary periodical boiler inspection; also to take indicator 
diagrams of engines periodically, and to circulate amongst the mem- 
bers tabulated results compiled from them, showing the comparative 
economic duty of all the boilersand enginesenrolled. Also to institute 
a series of experimental researches on the cause of boiler explosions ; 
the true form and construction for boilers to be worked with steam 
of high pressure; the best means of overcoming the difficulties of 
incrustation, &c. &c. ; and, indeed, on any other — the investi- 
gation of which would assist in the prevention of steam boiler ex- 
plosions, and the attainmeut of economy in the use of steam,’ or in 
any way prove of value to the steam user. The adoption of this 
system of voluntary inspection would, it was thought, not only 
render Government inspection, or even interference, unnecessary, 
but also prevent any plea being urged in its favour. 

“3, When the Association was first started, objections were raised 
against the system, then untried, of boiler inspection ; but these 
objections experience has dispelled. The Association has success- 
fully maintained its course of inspection for the last ten years ; its 
examples is now being followed by others in different parts of the 
country, aud the system of voluntary periodical boiler inspection, 
inaugurated by this Association ten years siuce, has now become a 
national engineering institution. 

“4, Ten years’ actual working of this system has established its 
general utility to the steam user, as well as its sufficiency for the 
prevention of steam boiler explosions, while the constant investiga- 
tions that have been made by this Association, as to the cause of 
those explosions which have occurred to boilers not under its inspec- 
tion, have shown with what unnecessary mystery this subject has 
been too frequently shrouded, and that, as a rule admitting of but 
few exceptions, steam boiler explosions are neither accidental nor 
mysterious, but may be prevented by the application of common 
knowledge, and the exercise of common care. 

“5. These fundamental principles being established, viz., that 
steam boiler explosions may, as a rule, be prevented, and that the 
system of periodical inspection is adequate to taat purpose, the 
Association has felt that the time has arrived when it might safely, 
and in the promotion of its original objects, take another step in 
advance, and has therefore engrafted upon the simple system of 
periodical inspection hitherto adopted, tue principle of pecuniary 
guarantee. 

“6. This pecuniary guarantee will by no means supersede in- 
spection, since complete inspection will be made the basis of 
guarantee, while no boiler will be guaranteed that is not actually 
known to be safe. A pecuniary guarautee, based upon these prin- 
ciples, will clearly assist pericdical boiler inspection, since it will 
offer an additional inducement to the members to affurd the oppor- 
tunity of making a complete inspection of their boilers, which it has 
hitherto in some cases been difficult to obtain; while it is thought it 
will also give increased contidence to steam users, and thus widen 
the influence of the Association, so that the adoption of the pecuniary 
guarantee will prove to be in harmony with and to promote the main 
object this Association was originally founded to attain, viz, ‘the 
prevention of steam boiler explosions. 

“7. All reports, therefore, issued on or after January Ist, 1865, by 
the chief engineer to the: members of this Association, upon the 
safety of their boilers, will be virtually endorsed to the amount of 
£300 with regard to each boiler enrolled; or, in other words, the 
inspection will be guaranteed. So that, in the event of the explo- 
sion of an approved boiler under the charge of this Assuciation, 
the damage doue thereby—whether to the boileritself or to the sur- 
rounding property—other than by fire—will, to any amount within 
the limit of the guarantee, but not beyond, be made good to the 
owner or owners of the boiler. 

“8. This measure, it will be seen, in addition to affording the 
steam user all the advantage of simple insurance, secures, what is 
much more important, the exercise of prevention. Insurance may 
be effected without the exercise of auy preventive measures at all, as 
in the case of accidental deaths, &c. ; while, on the other band, pre- 
ventive measures may be exercised without insurance, as was here- 
tofore the case with the inspections of this Association. The 
measure now adopted secures the combination of the two, so that 
the commercial advantage of insurance and the safety of prevention 
are both united in the pecuniary guarantee. 

“9. The second — contemplated at the commencement of this 

iation, viz., ‘The attainment of economy in the use of 





steam,’ has not hitherto been as fully prc ted as the first, 
and during the last few years has had to be held in abeyance alto- 
gether from want of funds. Investigations were, however, made 
some years since by Dr. Angus Smith as to the character of the 
waters around Manchester, with a view to prevent incrustation in 
boilers, and a copy of Dr. Smith’s report upon the subject, offering 
remedial suggestions, was presented to each member of the Associa- 
tion. Also a comparative table of the economic duty of the engines 
and boilers under inspection was for some years issued to the 
members annually, but had to be relinquished from the want of 
funds just referred to. This want of funds arose from the low rate 
of avnual subscription which for some years has been adopted by 
the Association; the subscriptions being entirely absorbed by the 
expenses of periodical inspection, which in some years considerably 
exceeded the total income. 

“10. It is now felt to be highly important that object No. 2, viz., 
‘The attainment of economy in the use of steam,’ should be 
prosecuted more vigorously, since there are many points the inves- 
tigation of which would prove of considerable value to the members 
of the Association. Thus, a good deal of uncertainty exists as to 
the results obtained from the peculiar system of compounding 
engines which the requirements of this district have called into 
existence, andcapitalis too often invested unremuneratively in conse- 
quence. Perhaps equal uncertainty exists as to the comparative 
evaporative economy of different forms of boilers, of which there 
are so many, so that the steam user is at a loss to decide between 
rival claims. Again, the steam jacket and the system of super- 
heating, which have been found to be productive of economy in 
other parts of the country, deserve investigation, as well as the 
subject of heating feed water before it enters the boiler, and many 
other questions which might be mentioned. 

“11 To enable the Association, therefore, to fully prosecute all 
the objects originally contemplated, and in addition to establish a 
guarantee fund for the carrying out of the pecuniary guarantee now 
proposed, the rate after the 1st of January, 1865, will be raised to 
one guinea and a half per boiler. 

“12. This new rate of annual subscription will, it is thought, 
put the Association on a satisfactory pecuniary basis. The committee 
have made careful investigations as to the number of explosions that 
have occurred during the last ten years, not only to the boilers 
under the inspection of this Association, but also to the whole 
number in use throughout the country generally ; and they feel 
confident tbat, with the efficient system of inspection which this 
Association is resolved to maintain, the claims upon the guarantee 
fund will not be heavy, and that the rate of one guinea and a half 
per boiler will not “| be adequate to meet any demands that may 
#be made in the event of explosion, but also to carry out the original 
plans of the Association, viz., the maintenance of a liberal and 
efficient system of periodical inspection, and also the institution of a 
series of scientific investigations, 

“13. The members of the Association, generally, cannot have so 
good an opportunity of forming an opinion upon this subject as the 
executive committee; and, therefore, to give them full confidence 
that their claims will be met should explosion occur, ten of the 
members uf the executive committee, including the president of the 
Association, have determined to assist the guarantee fund during its 
infancy, and have therefore endorsed it to the amount of £1,000 each 
for the next four years, viz., from January 1st, 1865, to December 
31st, 1868. With not less than ten guarautors, the guarantee will 
thus amount to at least £10,000, which will prove more than 
sufficient to meet any claims that may be made upon it. Such 
advances as the committee may find it necessary to make to the 
guarantee fund, to be repaid them as soon as the funds of the Asso- 
ciation will permit, and interest at the rate of five per cent. to be 
allowed them in the interval; but the guarantors to have uo further 
security for the repayment either of principal or interest than the 
successful working of the Association, so that no steam user, on 
becoming one of its members, will contract any further pecuniary 
liability than that of the payment of the subscription for the year in 
which he may enter. 

Thus, while all the members of this Association share its benefits 
mutually, the pecuniary responsibility of the guarantee is borne 
exclusively by the president of the Association aud those members 
of the executive committee who voluntarily accept the position of 
guarantors, to whom therefore the owners of boilers enrolled in this 
Association may look tor the payment of claims, in the event of 
explosion, to the extent of £1,000 for each of the guarantors, or 
£10,000 for the whole. 

“14, The rate of annual subscription per boiler which will come 
into operation on January Ist, 1865, is not graduated for various 
classes of boilers; is independent of the pressure of steam at which 
the boiler may be worked, provided that the boiler be approved at 
that pressure by the chief engineer, and is also independent of the 
number of boilers enrolled by any one firm, unless that number 
exceed fifteen. 

“To raise the rate per boiler, according to the load upon the safety- 
valve, is to tax the use of high pressure steam, and thus to obstruct 
progress, which is a course quite inconsistent with one of the 
fundamental objects of this Association, viz., the “ Attainment of 
economy in the use of steam.” 

** To class boilers according to their chance of explosion, and to 
rate them in proportion, may be compatible with the principle of 
commercial insurance and the commutation of risks, but is quite 
incompatible with the prevention of steam boiler explosions. 
Boilers must practically be either safe or unsafe. If unsafe, then 
since life is endangered by their being worked, no pecuniary con- 
sideration should be accepted for the risk run. If safe, then they 
should rank alike. So that there can be no necessity for more than 
one rate. 

“ For all steam users, therefore, who may join the Association on 
and after the Ist January, 1865, there will be but one fixed rate, 
of a guinea and a-half for every boiler enrolled, with the exception 
of those cases in which ope firm may enter more than fifteen 
boilers. 

“15. The payment of this subscription will at once constitute a 
steam user a full member of the Association, and entitle him, as long 
as he complies with its rules and regulations, to participate in all its 
benefits, the guarantee included. 

“16. The Association, in adopting the priuciple of pecuniary 
guarantee—which is perhaps like many other principles, however 
valuable, capable of abuse—is particularly desirous that it should 
not in any way act asa premium to carelessness, and lead to the 
careful bemg taxed for the careless. In order to guard against this, 
it has been resolved only to make compensation on the occurrence 
of actual explosion; but it will be by no means essential to thé 
establishment of a claim for compensation that the explosion should 
result in the entire destruction of the boiler, since many explosions 
are of a very inconsiderable and partial character ; and the occurrence 
of such to any approved boiler would certainly entitle its owners to 
receive compensation. While, therefore, no compensation will be 
made in cases of partial injury to furnace crowns, which do not 
result in actual rent, and arise simply from the carelessness of 
attendants, and to compensate for which would be to remove 
inducement to carefulness ; compeusation will be paid, if the injury 
to the furnace crowns, however partial that injury may be, shall 
result from weakpess, since that is in the province of inspection to 
detect aud prevent. By this arrangement, therefore, the members 
will r tain their interest in the careful attendance of their boilers by 
remaining subject to loss arising from minor damage; while at the 
same time they will enjoy the security of knowing, that in the event 
of explosion, whether trifling or serious, they will receive compen- 
sation, to the extent of the injury done—other than that by fire— 
whether to the builer or surrounding property—within the amount 
of the guarantee, viz., £300. 

“17, The Associatiou’s executive feels assured that all that is 
necessary to the satisfactory working of the pecuniary guarantee is, 
that the individual members should afford their fair co-operation, 
and have their boilers attended with ordinary care. Relying upon 
this, it has only been thought necessary to qualify the enjoyment of 





the guarantee with the simple conditions given in the synopsis of 
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the general working of the Association, under the head “ Terms and 


Conditions of Guarantee.” ; 

“18. In the event of explosion, it is not intended that anything 
short of wilful destruction of the boiler should vitiate the guarantee, 
and it is evident that a committee meeting claims from the guarantee 
fund of a mutual association, must be ina — to exercise far 
more liberality than they possibly could do if they met those claims 
out of thepurse of a proprietary who looked to them for remunera- 
tive dividends. While, however, the Association does not, on the 
first adoption of the principle of the pecuniary guarantee, pledge 
itself to comp te its bers for losses they may sustain through 
injury to their boilers other than those resulting from actual explo- 
sion, or from imperfect inspection — nevertheless, its intention is to 
push the principle of compensation for injuries that may be fairly 
termed accidental to the utmost extent, as long as that course is not 
found to act as a premium upon carelessness, and thus to defeat the 
objects of the Association, and promote, rather than prevent, steam 
koiler explosions. 

“19. In conclusion, the Association looks forward most hopefully 
to the results of its new course of action; which—to recapitulate—is 
to engraft the principle of pecuniary guarantee upou a liberal and 
efficient system of voluntary periodical inspection. The zuarantee 
is by no means to supersede efforts for prevention; but, on the 
contrary, to secure their adoption; since compliance with complete 
inspection on the part of the members will be made a condition of 
their participating in the guarantee; so that the efficiency of the 
system of inspection will be promoted. 

* 20, Since this is a mutual association, and there is no proprie- 
tary to reap apy pecuniary advantage from its extension, its 
members feel that they may without any delicacy call upon steam 
users generally to join their ranks; and they urge them to do this, 
not only on the ground of the benefit they would receive in the 
genera: management of their own boilers, as well as on account of 
the saving of life and property that would result from the prevention 
of explosions, but also because the extension of a mutual association 
for carrying out a voluntary system of periodical inspection must— 
more surely than any other course—render unnecessary Govern- 
ment interference, end also make any plea for it untenable.” 








Tne Smatiest Gotp Comr.—Mr. William W. Murphy, Consul- 
general at Frankfort-on-the-Main, sent to the New York Sanitary 
Fair a gold coin, believed to be the smallest in the world. Its 
value is one-sixteenth of a ducat, its weight two grains, and it is 
about an eighth of an inch in diameter. It is still in perfect 
preservation, although it was issued by the city of Nuremberg 
when it was a free city of the Germanic empire. It is now inthe 
possession of a member of the Numismatic Society of New York. 

AspHALTuM Migs AND Sprines rv Santa Barbara County.— 
No section of California contains such immense outcrops of mineral 
pitch as the county of Sante Barbara. From the line of San Luis 
Obispo, where the Kuyamas river enters the sea, to the boundary of 
Los Angelos, opposite Anacupa, it is met in hundreds of places as 
hard as a rock, or soft as putty—as consistent as pitch, or as liquid as 
oil. Indeed, an immense deposit seems to underlie the lands of the 
country from Buena Vista lake to the ocean; and in boring for 
water it has been met with in such unpleasant quantities as to render 
valueless expensive outlays. A spring of it boils up in mid-channel, 
opposite to the northern end of the island of Santa Cruz, which is 
of excellent quality, and is sometimes found so abundant as to be 
easily gathered from the surface of the sea by passing vessels. 
Several of the old California coasters assure us they have collected it 
repeatedly from ships’ boats. It was in common use before 1846, in 
place of coal tar, for marine purposes, in painting iron and wood, 
for which it was found in every respect vastly superior. Near the 
Carpentaria it is found close to the sea beach mixed with sand and 
clay, and of the consistence of putty or baker’s dough. In another 
place on the sea cliffs of the Dos Peublos farm, it is met in fine 
veins as brittle as resin; while in the hills near the Mission of San 
Buenaventura the earth, for thousands of acres, is impregnated with 
the substance in a most extraordinary degree; and, as we are in- 
formed, in some places petroleum oil of an excellent quality may be 
obtained by simply digging a well, which will fill up in a few hours, 
Valuable and extensive deposits both of asphaltum rock and of liquid 
pitch are also found in the vicinity of the Santa Ynez river. The 
formation extends into the upper valley of the Kuyamas farther 
east, and even over into the opposite country near Buena Vista lake. 
The most celebrated and best known deposits of asphaltum rock in 
the State is that on the Goleta farm, nine miles from Santa Barbara 
going up the coast. The substance obtained here has been used by 
the people of the country for the last fifty years for roofing and 
paving. It is the same article as tbat used for similar purposes in San 
Francisco since 1835. It is believed that some 31,000 dols. worth of 
the mineral has been got out in that time by squatters and 
interlopers, to the detriment of the owners’ interest. The 
formation is several hundred feet in breadth, and of unknown 
length and depth. It runs a great distance under the sea, and is 
exposed in immense masses in the high cliffs immediately overlook- 
ing the ocean. It is easily dug out and taken off in boats to vessels 
anchored a few hundred yards off. This is perhaps as accessible and 
valuable a vein of asphaltum rock as exists in any cuuvtry. The 
hard material can be applied in a vast number of cases in the arts 
and sciences, and in building and construction. 


MINING IN THE West.—In 1862 there was raised in Cornwall 
black tin amounting to 11,638 tons, of the value of £763,729; and 
in Devon 203 tons, bringing £13,667. The total for the two counties 
was therefore 11,841 tons, value £777,396. The amount of white 
(metallic) tin was 7,578 tons. In 1863 Cornwall and Devonshire 
preduced 15,157 tons of black tin, value £963,985 4s.; and of white 
tin 10,006 tons, value £1,170,702. Only 282 tons of the ore—making 
£15,:39—came from Devon. Copper was raised in the district in 
1862 to the amount of 183,313 tons, and value of £928,213—Corn- 
wall producing 141,326 tons, making £727,343; Devon, 41,513 tons, 
worth £199,914. The average produce was 6}. In 1863, Cornwall 
raised 130,183 tons of copper ore, worth £645,753; Devon, 40,977, 
the value being £189,812. The aggregate quantity of copper pro- 
duced in the United Kingdom for the year was 14,247 tons, value 
£1,409,608 ; and the two western counties contiibuted to that total 
11,404 tons, worth £1,227,285. Silver-lead ores were raised in 1862, 
in Devon, to the amount of 2,079 tons, the quantity in Cornwall being 
6,030. These ores produced—Cornwall, 4,119 tons of lead, 205,662 
ounces of silver; Devon, 1,376 tons of lead, 39,625 ounces of 
silver. In 1863, Cornwall produced 4,270 tons of lead, and 206,312 
ounces of silver; Devonshire, 1,080 tons of lead, and 20,357 ounces 
of silver. The Cornish lead ore was valued at £117,060, and that of 

. Devon at £18,025. Summarising these results, and adding thereto 
the returns affecting other metals, we find that in 1862 Cornwall 
produced 166,568 tons of ore, value £1,580,484; and Devon, 42,953 
tons, etching £229,826 ; the totals therefore being 209,521 tons, value 
£1,810,310. In 1863—Cornwall, 169,029 tons, worth £1,709,557 ; 
Devon, 50,050 tons, value £228,884. Total, 219,079 tons, realising 
£1,938,462, These figures will show of what vast importance from 
a metalliterous point of view the two counties are, not merely as 
regards the kingdom, but the Continent. Excluding iron, it has 
been estimated that Cornwall and Devon furnish more than one-half 
of the value of the whole of the metals raised in the British Isles ; 
and that of copper the district yields one-third, and of tin nine-tenths, 
of the supply trom all Europe. It may be added that Sir Henry 
de la Beche, in his official report on the geology of Devon, Cornwall, 
and West Somerset, from which a portion of the foregving parti- 
culars have been derived, quotes the following comparative table, 
calculated by M. Verlet, of the general produce of the mines of the 
various countries of Europe, taking that of Great Britain at unity : 
—Great Britain, one; Russia and Poland, two-sevenths; France, 
one-fourth; Austria, two-thirteenths; Spain, one-eighth ; Prussia, 
cne-ninth ; Sweden, two-nineteenths ; Hartz, one-twelfth ; Tuscany, 
one thirty-first; Bavaria, one thirty-third; Saxony, one thirty- 
fourth; Piedmont and Savoy, one thirty-eighth ; Denmark, one 
forty-ninth ; Norway, one fifty-fifth.— Western Morning News. 








THE AMERICAN NAVY. 


From the report of Hon. Gideon Welles, Secretary of the Navy, 
made to Congress on the 6th of December, 1864, we make the 
following extracts: — 

THE NAVAL FORCE, 

The subjoined statements present a general exhibit of the navy, 

including vessels under construction on the Ist of December, 1864, 


with a comparative statement of the navy in December, 1863, and 
1864. 


| 


25 


of March, 1861, 








The expenditure of the department since the 4th 


' have been as folluws :— 


| 


A tabular statement is appended of the number of naval vessels | 


of every class that have been constructed since March 4, 1861 :— 


GENERAL EXHIBIT OF THE NAVY, INCLUDING VESSELS UNDER CON- 
STRUCTION, DECEMBER, 1864, 

i No. of No. of No. of 
Description. Vessels. Guns. Tons, 

Screw steamers especially constructed for naval pur- 














OBER «co cc co co ce 00 cco ec co co co BIB 3,609 MAS 
Paddle-wheel steamers especially constructed for 
URGE PUTRORID sc. co co ce cs ce ce ce oe OO LO 
Iron-clad vessels .. «2 «+ os s+ «8 of oe «+ Gh 275- 80,606 
Screw steamers, purchased, captured, &c., fitted for 
Naval purposes.. .. «+ «ss. ee os 06 ef 614 60,354 
Paddle-wheel steamers, purchased, captured, &c., 
fitted for naval purposes .. se .. os +s « 174 921 78,762 
Sailing vessels of all classes .. .. «s «+ oe «+ 112 850 69,549 
Total 1. cs o« oe ce oe ce oe os G71 4,610 510,396 
COMPARATIVE STATEMENT OF THE NAVY, DECEMBER, 1853, AND 1864. 
Total navy, December, 1864 .. .. -- 671 4,610 510,396 
Total navy, December, 1863 .. .. «. oe os «- 588 4,443 467,967 
Actual increase forthe year .. .. «o. «. «. 83 167 9 42,429 
Total luss by shipwreck, in battle, capture, &c., 
during the year eo ce ce ce ce ce ce SS MB (18086 
Actual addition to navy froth December, 1863, to 
December, 1864 .. «2 «we «2 of oe «- 100 813 55,518 
VESSELS CONSTRUCTED FOR THE NAVY SINCE MARCH 4, 1861. 
Screw sloops, Ammonoosuc class, 17 to 19 guns, 3,21 
to 3,713 tonseach .. .. +. s+ os 8 of wf 7 121 =. 28, 637 
Screw sloop Idaho, 8 guns and 2,638 tons .. .. .. 1 8 2,638 
Screw sloops, spar deck, Java class, 25 guns and 3,177 
tonseach .. «. ss os ++ oc of of «of « 8 200 25,416 
Screw sloops, spar deck, Hassalo class, 25 guns and 
3,365 toms each. .. os ce ss se ee oe oe 8B 50 = 6,730 
Screw sloops, clippers, single deck, Contoocook class, 
13 guns and 2318 tonseach.. .. .. + «+. +» 10 130 23,480 
Screw sloops, Kearsarge class, 8 to 12 guns, averag- 
ing 1,023 tonseach.. «2 os «+ ++ of «of wo 4 40 4,092 
Screw sivops, Shenandoah class, 8 to 16 guns, 1,367 to 
1,533 tonseach.. .. + s+ ss eo of se ow 6 74 8,584 
Screw sloops, Ossipee class, 10 to 13 guns and 1,240 
tons each .. ee co ce +e cf ce co 8 23 482,480 
Screw sloops, Serapis class, 12 guns and 1,380 tons 
Ce ee ee are ae oe ee 96 11,040 
Screw sloops, Resica class, 8 guns and 831 to 900 tons 
CG ws a ck ee ee ee ee oe |S 32 3,462 
Screw sloops, Nipsic class, 7 to 12 guns and 593 tons 
ree SS oe aaa |, 72 «4,744 
Screw gunboats, Unadilla class, 4 to 7 guns and 507 
GOONER xc oc. 08 cc ce oe et se el 123 11,061 
Screw tugs, Pinta class, 2 guns and 350 tonseach .. 9 18 8, 156 
Screw tuys, Pilgrim class, 2guns and 170 tonseach.. 2 4 310 
Paddle-wheel steamers. double-enders, Octorara class, 
7 to 11 guns and 730 to 955 tonseach . 1 97 11,024 
Paddle-wheel steamers, double-enders, Sassacus class, 
10 to 14 guns and #74 tonseach.. .. .. « +. 26 272 25,824 
Paddie-wheel steamers, of iron, double-enders, 
Mohongo class, 10 guns and 1,030 tonseach .. .. 7 70 = 7,210 
Paddle-wheel steamer, of iron, double-ender, Wateree, 
12 guns and 974 toms .. «. «2 e+ of ef « IL 12 974 
CA ee ms He ts oe ee ve we oe A OR eee 
IRON-CLAD VESSELS. 
Sea-going case-mated vessels, Dunderberg and New 
Bremeldee .. cc 6+ oc _ co so of 00 8 oo 8 28 8,576 
Sea-going turret vessels, Puritan, Dictator, and 
RGRNGEED cc ce cs 00 00 oe te 666 oe os «C8 12 9,738 
Double-turret vessels, Kalamazoo class, 4 guns and 
3,200 tons each ae a S ae 16 12,809 
Double-turret vessels, Monadnock class, 4 guns and 
1,564 tons each . « os o& 66 @: o¢ «6 & 16 6,356 
Double-turret vessel, Onondaga, 4 guns and 1,250 
0 ss se +6 0 we 6 te es Ot oe «OCS 4 1,250 
Double-turret vessels, Winnebago class, 4 ‘guns and 
Ge censenh «0 «- 6s 65 ce we te lt le CG 16 8,880 
Single turret vessels, Canonicus class, 2 guns, and 
1,084 tons each ee ee > « &  « © 16 8,272 
Single turret vessels, Passaic class, 2 to 4 guns, and 
B44 tomseach .. -. «2 ce se se of oo -« 9D 21 7,596 
Single-turret vessels, Yazoo c'ass, 1 to 2 guns, and 
Gietemeendh .. os cc eo ss co oc so co @ 35 12,280 
Single-turret vessels, Sandusky and Marietta, 2 guns 
@ach .. oo os os 2) 2s oe se ee ge OD 4 953 
Single-turret vessels, Ozark, Neosho, and Osage, 2 to 
Sguns cach .. .. «+ oo oc of of os of 8 13 1,624 
Case-mated vessels, Tuscumbia and Chillicothe, 5 and 
3 guns respectively ee co of co 6s o¢ co 8 8 768 
Total 1c oe ee os of v0 oo eo oo 62 189 73,988 
Aggregate .. .. « ee oe ce c« co 208 1,681 249,974 


The foregoing tabular statement exhibits the number and 
description of vessels that have been constructed, or put in the 
course of construction, for the navy since the institution of active 
measures for the suppression of the rebellion. Some of them have 
been built by contract, others by the Government, in the several 
uavy yards. If we add to the number those constructed under 
similar circumstances, and within the same period, that have been 
lost by shipwreck, &c., viz:—The sloops Housatonic and Adirondack, 
and the iron-clads, Monitor, Weehawken, Keokuk, Indianola, and 
Tecumseh, the aggregate would be 210 vessels, 1,675 guns, and 
256,755 tons. 

Picket boats and small craft built for especial purpose, are not 
embraced in this statement. 


Expenses AND Estimates, 
Dollars. 
On the Istof July, 1863, there was an unexpended balance 
standing to the credit of the departmentof .. .. .. «+ 39,101,970 
The appropriations for the fiscal year ending June 30, 1864, 
WED cc co : es «+ ee 76,668,567 


“ae X90 eee 
the same time 
ee 80 ee 85,733,292 


oe +8 68 ee oe le oe ee 


Total available means... .. .. «2 se 
The expenditures of the Department during 
were «. - “* of 





Leaving a balance at the commencement of the present 


fiscal year of co ce se co ce co co co co SORGR OM 
The appropriations for the current yearare os «. «+ «+ 109,256,814 


Making the total availabie resources for the fiscal year 
ending June 30,1865 .. .. nm ee 189,289,059 


The estimates submitted for the fiscal ending June, 30, 1863, 
are as follows :— 


oo oe - 








Pay of the navy .. .. + of oc of ve «+ ce oo ce 28,827,722 
Construction and repair of steam machinery .. .. «+ «+ 17,145,000 
Construction and repair of vessels .. co cc 00 co co 96,5:0,000 
Ordnance and magazines .. .. 1. se os «+ «+ of «+ 9,187,615 
Fuel, hemp, and equipment of vessels... .. «1 «+ «+ «+ 14,050,000 
Provisions and clothing +. .. .. «2 «os «os «» es + 18,923,200 
Navy yards and superintendents .. .. .. ++ «2 + 4,577,313 
Navigation and Naval Academy .. .. «2 «0 «2 «+ + 562,626 
Surgeons’ jes and hospitals 4. .. «se 2 «» eo — $15,000 
Marine co ee 0s 0s «2 ce 00 06 cf oe co co 1,000,087 
Contingent and miscellaneous ,. .. eo «e 60 6 oe 2,970,018 

Bete 2 ce oe co ee co oe ce ce os 112,187,663 


Dols. 
From 4th of March to close of fiscal year, June 30th, 1861 .. 6,244,857 


For fiscal year ending June 30th, 1862 .. .. .. «+ 42,200 529 
For fiscal year ending June 30th, 1863 .. .. .. o« ++ 63,211,105 
For fiscal year onding June 30th, 1861 ..  .. oe oe - 85,732 202 
From July 1st, 1864, to November Ist, 1864 os ce ce cs Gee 
Estimated expenditure from November Ist, 1864, to March 

i | era ee ta Reem 


Total for four years .. ss os +s « 990,647,261 


This exhibits an average annular expenditure through four years 
of expensive war, prosecuted under many and great disadvantages, 
of 70,161,818 dols. Could the transactions of the department have 
been conducted on the true standard of value—that of gold ana 
silver, or of paper convertible into money at the will of the holder 
—our naval war expenses would scarcely exceed, perhaps not equal, 
the current expense of either of the great maritime powers during 
the same period. ‘There is also this great difference—those powers 
had a navy already constructed and in commission. We have had 
to create and pay for one in addition to our annual current war 
expenses. Were the cost of our vessels deducted from the amount 
above stated the expenses of this department would fall millions 
below those of other Governments. As the vessels which were built 
and purchased have an intrinsic value, the money paid for them may 
be considered to be well invested. 

The conditions of the currency, which has enhanced the cost of 
all materials and supplies, has swelled the naval expenditures many 
millions; while the failure to pay promptly and when due the bills 
of contractors and others has still further increased the aggregate 
of expenditures, and augmented the difficulties in the way of creating 
and organising the naval forces. 


THE MAGNESIUM LIGHT. 


Tue importance of artificial light to the public of the whole com 
munity is so great, that any new discovery in this direction is pretty 
certain to attract a large share of public attention. Nor is this sur- 
prising when we remember that during a considerable portion of the 
time of our in-door life, we are dependent upon the assistance of 
artificial light ; and that the character and quality of the light which 
we use are matters for serious consideration, if we are to turn to the 
best account the many long hours of darkness which, in northern 
countries, intervene between day-light and the time for rest. 

Of late years the improvements which have been brought to this 
branch of our social mechanism have been both great and numerous; 
and what with the introduction of gas, the invention of lamps of 
different kinds, fitted for burning oil and the liquid hydrocarbons, 
and the improvements introduced into the manufacture of candles, 
we have advanced far in the art of creating compensation for the 
absence of the light of day; so far indeed, that, with respect to 
domestic lighting, we might almost be disposed to think there is 
little room for improvement, did we not every day witness the most 

looked-for develor t of new, or applications of ola and well- 
known prin iples. the history of artificial lighting, during the last 
forty or tifty years, affords as strong an illustration of this truth as 
perhaps any subject connected with industrial affairs. Not more 
than forty years ago the oil lamp and some form of the tallow 
candle, were the only means of artificial lighting ; first came improve- 
ments in the oil lamps, then the invention of others upon a new 
principle, such as the carcel and moderator lamps; following upon 
these, was the introduction of camphine, with a lamp proper for 
burning it; and, lastly, the use of petroleum, obtained from various 
sources, with a variety of lamps adapted toits consumption. Besides 
this, during the whole of the time the gas manufacture has been 
gradually extending itself, until, for the public streets and shops gas 





| has come to be the universal source of light. 


On some few occasions, in the course of scientific progress, means 
for obtaining light have been pointed out of a very different character 
from those that we have meutioned ; and so, at different times, we 
have had the electric light, with its various modifications, the 


| oxyhydrogen or lime light, and now we have the “ magnesium 


light.” 

St was long ago observed by scientific experimentalists, that 
certain substances of an earthy character were incapable of fusion, 
even when heated to a very high degree, but that when so heated 
they became i t and luminous, and that their luminosity 
exceeded that produced by any ordinary combustion. 

As far back as the beginning of this century it was particularly 
observed that lime possessed this property of becoming luminous 
when heated ; and it was discovered, that when a burning jet of the 
mixed gases oxygen and hydrogen, was thrown upon a fragment of 
lime, the latter became intensely ignited, and threw off a light of 
unequalled splendour. This constituted the oxyhydrogen or lime 





| light, which at one time formed a favourite subject for the popular 


lecture table, and the effects of which have been witnessed by the 
public over and over again. From its great penetrative power, this 
light has been found of great use on some occasions as a signal; but, 


| for reasons which will be presently stated, it has never been made 


available for ordinary illumination. 

Like lime, the earth magnesia was also shown to ess the 
power of giving off a brilliant light, when heated in the flame of the 
oxyhydrogen blow-pipe; and the light from magne-ia was found to 
excel in intensity that from lime. ‘There are other solids of infusible 
character, which t vividly lumi when heated up to a very 





| high point; the metal platinum is one of these; and there is some- 





thing very remarkable and characteristic in the light produced by 
this ignition without combustion. 

In 2807, Sir Humphry Davy made the unexpected discovery that 
the real bases of the alkalies and the earths were metals; and he 
succeeded in isolating and obtaining, in the metallic state, the metals 
sodium and potassium. The distinguishing character of these sub- 
stances is the avidity with which they are seized upon by oxygen—their 
tendency to unite with that element being so strong, that oxidation 
c e3 the t they are exposed to its iniluence; and the 
action between the two is often so rapid, that the metal ignites 
without the application of flame or heat. Since Sir Humphry Davy's 
time, others of the metallic bases have been separated ; und so late as 
1828, aluminium—the metal radical of clay—and, in 1829, magne- 
sium, the metal of magnesia were first obtained, It is with the 
latter, as the suurce of the magnesium light, that we are present 
concerned. 

Magnesium is a light, silvery-white metal, of the low specific 
gravity 1°75—less than double the weight of water. It is fusible at 
a red heat, and somewhat ductile, as it can be drawn into wire which 
I iderable tenacity, and which can be rendered slightly 
elastic by condensation between rollers, as in the process of flattening. 
It is a highly oxidisable metal, and when bright surfaces of it are 
exposed to the air they soon become coated over with a white sub- 
stance, which is the common magnesia. The extraction of these 
metals of the alkalies and earths from the compounds in which they 
exist in nature has been a difficult problem for chemists, and it 
remains now only half solved. In 1854 Mr. Deville, a French 
chemist, made known processes by which he had succeeded in 
separating the metal aluminium, in such quantities and at such a 
price that it bas since then gradually taken its place as an article of 
commerce; and now, by the persevering labours of M. Sonstadt, 
magnesium will, no doubt, be brought into the same category with 
aluminium. But still the problem of extracting these metals can 
scarcely be said to be satisfactorily disposed of, when we tind substances 
naturally so abundant in their that they can be obtained 
at the very cheapest rate, worth many shillings per ounce. Common 
clay and the magnesian rocks offer an unlimited supply of aluminium 
P| magnesium; and until ready means are found for setting free 











the metallic treasure locked up in their masses, it must be consi- 
dered that the work of the chemist has fallen short of a successful 
issue. 

In consequence of its avidity for oxygen, magnesium is really a 
combustible substance. All ordinary combustion is simply oxidation, 
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and the: stants of the bustion are oxides or the things burned ; 
but to produce light something is necessary to the character of the 
combustible besides the property of burning. When lime or mag- 


| 


3112. STEPHEN Pertit, Burgate, Canterbury, ‘‘ Improvements in engines or 
apparatus for obtaining motive power.”—Petitions recorded 15th December, 


1864, 
3114. Wmu1am Epwarp Genes, Wellington-street, Strand, London, “ Im- 





nesia are heated in the oxyhydrogen flame, there is no tion of 
the earthy matter, but the intense light is simply the consequence of 
the ignition of substances which are unchangeable both mechanically 
and chemically. In this respect there is a great difference between 
the manner in which these lights are produced and that in which 
light from burning oil or gas is produced, as, in the latter, the prin- 
ciple ‘o be burned and the ignitible solid matter are united, and the 
ignition of the solid is merely consecutive to the burning ot the com- 
bustible vehicle, so to speak; after all, the solid ignitable matter is 
finally oxidised, having done its duty as a light producer, and so 
passes away, to be followed by successive atoms of similar character 
—the whole mass of the combustible substance being consumed in 
proportion. A combustible wh:ch does not contain solid matter sus- 
ceptible of ignition is wholly incapable of giving light. The produc- 
tion of the powerful light which is given off during the burning of 
magnesium is to be traced to this principle. 

lt has been already stated that the earth magnesia, when ignited 
in the oxyhydrogen flame, yields a light surpassing the lime light in 

wer ; the production of the intense light obtained during the com- 
| ater of magnesium depends upon the property of the metal to 
oxidise into the earth magnesia. The metal itself being very oxi- 
disable, or, in other words, combustible, furnishes, in burning, tame 
and heat. ‘The result of this burning is the atomic formation, in the 
mass of the flame, of particles of ignitible magnesia; and these being 
intensely heated, in what may be termed their nascent state, give off 
the brilliant pure light characteristic of the phenomenon. 

The quality of the light produced by this means, as well as by 
igniting lime, is a matter for some consideration. Whatever their 
value may be for special applications, these lights have never been 
successfully employed for ordinary illumination. About twenty-two 
or twenty-three years ago the large room of the Adelaide Gallery of 
Practical Science was lighted by several lime lights, but the experiment 

roved completely unsuccessful; and, indeed, the character of these 
ights renders them quite unfit for ordinary lighting. It is difficult 
to determine the true reason for this, particularly when it is remem- 
bered that the light is not only brilliant, but that its spectrum 
approximates to that of the sun ; practically, however, there is an 
extraordinary difference between these lights, including the electric 
light and those produced by combustion of materialsin which carbon 
constitutes the ignitable solid. In lights of the latter constitution 
there exists a power of diffusibility, by which the light seems to have 
the property of charging the atmosphere with light,in every direction, 
so that remote corners of the room for instance, receive a certain 
amount of illumination, and objects not directly opposed to the course 
of the rays are more or less distinctly visible. The electric, lime, and 
magnesium lights possess none of this diffusiveness; their rays 
seem to be projected with a force and velocity which deprives them 
of the power of diffusion. An object placed in the direct course 
of the rays is splendidly illuminated, and the rays are projected to 
an immense distance; but the shadows cast by intervening objects 
are intensely black, and the rays seem to pass through the atmo- 
sphere without producing much effect, except upon that part which 
is in the course of the stream of light; but for signals either by land 
or by sea, these lights possess the best qualities, as the very want of 
diffusiveness, which renders them unfitted for common use, is of the 
greatest advantage in a light which is intended to display itself 
in certain directions only. 

‘The great impediment to the use of the electric and lime lights 
was the cumbrousness of the apparatus, and the difficulty of the ma- 
nipulation connected with them; and this, in the case of signals 
required suddenly was, of course, perfectly prohibitory to their use. 
As the magnesium light is obtained by simple combustion of 
a thin and narrow riband of the metal, however, this impedi- 
ment is completely removed; and in cases where a flash of the 
most intense light is suddenly required, it may be obtained by 
aang of magnesium, with as little trouble as lighting a common oil 

amp. 
The quality of the light per se, that is, as to its composition, ap- 
 oegeed very nearly to that of the sun, The most delicate tints of 
blue, green, light reds, and primrose are as distinguishable inthe mag- 
nesium light as in daylight; and, what is more remarkable, the 
actinic or photogenic power of the light appears to be almost as great 
as the light of day. Photographs taken in a few seconds resemble 
those taken by day. 

Altogether, the discovery of the magnesium light is a matter of 
great interest ; not, however, because it is likely to be applied to 
ordinary illumination, for it is in nowise suitable to such a use, but 
because, on account of the facility with which the light can be pro- 
duced, without the employment of costly apparatus, and without the 
least previous preparation, it may be employed as a signal light with 
incomparable advantage. Placed in the focus of a parabolic 
reflector a cylinder of light might be projected without a moment's 
loss of time to an immense distance, and many a terrible catastrophe 
at sea may be averted by the command of so simple and effective 
an auxiliary. As a photographic agent it is possible that it might 
likewise prove valuable ; but as a means of ordinary illumination, 
it is, we believe, quite useless. It is as a signal light that 
its value, if. it possess any, must be manifested ; and, certainly, to 
have the power of producing a light of unequalled intensity and 
penetrating power in an apparatus no bigger than a man’s hat*, 
and without the least previous preparation, ought to be a valuable 
thing for the purposes of shipping, and for military and other uses 
on land.—Newton’s Journal of the Arts. ‘ 





* This apparatus consists in acommoa reflector, in the centre of which 
the riband of magnesium is held by a small clip, through which it 
is slowly projected by a piece of mechanism, in proportion as it is burned 
away. 
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; Grants of Provisional Protection for Six Months. 
2082. GRorGE Parsons, Martlock, Somersetshire, “improvements in 
— for seeding and breaking flax.”=-Petition recorded 28rd A ugust, 
ou. ; 
2160, MARGARET BaRLAND, Mount-street, Grosvenor-square, /ondon, “ Im- 
provements in obtaining motive power, and in applying the same to the 
proj ulsion of ships or vessels constructed therefor, and to other useful 
purposes.”"—-A communication from Thomas Barland, Eau Clair, Wis- 
consin, U.S.— Petition recorded 2nd September, 1864. : 
2164. CHARLES WILLIAM Stanpisn, King's-road, Cheisea, London, “* A new 
Se apparatus for boiling eggs.”— Petition recorded 3rd September, 
”. 
2788. cones Doeneniae: MANNING, Inner Temple, London, “ Improvements 
in the collection and treatment of night soil.”"—/etiti 
Snasion — ght soil Petition recorded 10th 
2954. ALPRED VINCENT Newtoy, Chancery-lane, London, “ Improvements 
in hasp locks.""—A communication from the Excelsior Lock Company, 
New York, U.S.— Petition recorded 25th November, 1864. J 
2966. Joun HENRY JouNson, Lincoln’s-iun-tielis, London, * Improvements 
~ ~ — * aud were for, stopping bottles.’"—A communication 
rom Henry Bateman Goodyear, New Haven, Connecticut, U.S.—Petiti 
recorded 23th November, 1864,” ; : home 
pn Se, South-cressemt, Bedford-square, London, “An im- 
washing and scrubbing compound.”—Petiti 7 
SNommber 1806, rn po elition recorded Tth 
8074, Tuomas Woop, Liverpool, Lancashire, “Improvements in means or 
apparatus for communicating and signalling on railway trains, and for 
os the doors of the carriages,”"— Petition recorded 12th Deceiiber, 
3108. CowrPeR Puiprs Cougs, Ventnor, 


Isle of Wight, “ r 
apparatus for working and loading dl Saguevements te 


: ordnance.”— Petition recorded 14th 

» \. 

3108. SOUN ANTHONY PoLs, Nye’s Wharf, Surrey Canal, Old Kent-road, 
Surrey, “Improvements in obtaining purified or refined oils, and in 
obtaining oil cakes for cattle food, and foots useful for soap-making.” 

3110. CHARLES Hancock, West-street, Smithfield, London, and Streragn 
WILLIAM Sitver, Bishopgate-street, London, “A new manufacture of 
certain flexible elastic waterproof sheets, surfaces, compounds, and sub- 
stances, and the application thereof to various purposes.” r 








p in steam engines.”—A communication from Arthur de Mont- 
méja, Faubourg St. Martin, France. 

$118. RICHAKD ARCHIBALD BrooMan, Fleet-street, London, ‘‘ Improvements 
in machinery for decorticating or for separating the kernel from the 
shell of cotton seeds."—A communication from Edmond Paul Henri 
Gondouin, France. 

$119. Francois AUGUSTE CHEVALLIER, Rue Sainte Appoline, France, “‘ Im- 
pr. ts in p ic apparatus.” A 

$120. Gzorae Brows, Poole, Dorsetshire, ‘An improvement in the con- 
struction of cylinders used in the manufacture of articles of pottery, such 
as pipes, tiles, hollow bricks, and the like.” L 

$122. Witi1aM McNavent, Rochdale, L hire, “ Imp’ 
machinery for washing and drying wool and other fibrous materials.” 

3124. ARTHUR Henry Ropinson, De Gray-terrace, Dublin, *‘ An improved 
portable bedstead.” 

3126. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, and 
WILLIAM AINSWORTH, Stockport, Cheshire, ‘‘ Improvements in looms for 
weaving.” — Petitions recorded 16th December, 1864. 

$130. BENJAMIN Dopson, WILLIAM SLATER, and RoBERT HALLIWBLL, Bolton, 
Lancashire, ‘‘Improvements in  self-acting mules for spinning and 
doubling.” 

8134. RICHARD ARCHIBALD BRoomaN, Fleet-street, London, ‘‘An improved 
liquid meter.”—A communication from Jean Antoine Clement, France. 
3136. HinaM Lyman Habu, West Ham, Essex, ‘‘ Improvements in the manu- 

facture of elastic fabrics.” 

$138. WauTer Howss, and WILLIAM BurRLEY, Birmingham, ‘‘ Improvements 
in lamps for railway and other carriages, and in connecting lamps to 
carriages, a part of which improvements may also be applied to handles 
for carriages.” — Petitions recorded 17th December, 1>64. 

$142. WILLIAM TaTE, Horsley-hill, near South Shields, Durham, “ Im- 
provements in armour, and in making and applying the same for pro- 
tecting wood and iron ships of war and batteries.” 

3144. Ernest Swinarski, Kreuszewo, Posen, Prussia, “ Improvements in 
breech-loading fire-arms,” 

3146. Sir Joun Gray, Charlerille House, Dublin, ‘‘ Improved taps or cocks 
ye § regulating the flow of water into, through, or from cisterns, pipes, and 
other ptacles 0 Auten * 

3148. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “‘ Improvements 
in furnaces."—A communication from Felix Alexandre Testud de 
Beauregard, France. 

$150. Joun Burcuart, Henry Stroup, and SAMUEL ALLEN Morrison, 
North Shields, Northumberland, ** Improvements in reefing and stowing 
jib sails from the deck.” 

$152. Henry James Hoge Kine, Cains Cross, Stroud, Gloucestershire, 
Husert Eis Smita, Upton Bishop, Herefordshire, and JosrrH 
Bennett Howewu, Sheffield, Yorkshire, ‘‘Improvements in the slide 
valves of steam engines aud in apparatus connected with or operating the 
slide valves of steam engines.”—Petitions recorded 19th December, 1864. 

3156. Simon Erastus Petree, St. Mary’s-terrace, Paddington, London, 
“ Improvements in means or apparatus for signalling between passengers 
and guards or others in charge of railway trains.’ 

3168. Georar Leacu, Leeds, Yorkshire, ‘‘ An improved fastening for books, 
pocket-books, portfolios, satchels, bags, writing cases, and other analo- 
gous articles.” 

3190. Henry Birp, Berkeley-street, Cheltenham, Gloucestershire, ‘‘ Improve- 
ments in treating sewage matters.’’ 

3162. Wint1AM Maynes, Le’ hulme, , “ An improved 
picker band, used in looms for weaving.”—Petitions recorded 20th 
December, 1864. 

8164. HENKY ALFRED DE Briov, jun., Welbeck-street, Cavendish-square, 
London, ** An improved varnish for protecting and preserving metals, 
such as polished steel, silver plate, silver-plated and electro-plated articles 
from oxidation, corrosion, and from the effects of damp or the action of 
sulphuretted hydrogen, and improved liquid for cleaning and brighten- 
ing said articles.” 

3166. Josep Wrstwoop, jun., Tredegar House, Bow, London, ‘‘ Improve- 
ments iu iron bridges.” 

3168. CHARLES Grey H1LL, Commerce-square, High Pavement, Nottingham, 
** Improvements in machinery or apparatus employed in the manufac- 
ture of bonnet and cap fronts, rouches, and millinery or other trimmings, 
and in the facture and production of the same.” 

3170. Freperick ToLHAUSEN, Boulevart Magenta, Paris, “ A new and im- 
proved method of aggregating coal dust.""—A communication from 
Charles Noble, New York, U.S. 

3172. Joun Witu1AM Cow ks, King’s Holme, Gloucestershire, and WILLIAM 
WARREN, Cheltenham, Gloucestershire, “ Improved apparatus for facili- 
tating communication by signals between different parts of a railway 
train, parts of which apparatus are also applicable to other purposes.” 

3176. JAMES Haroereaves, Ashton -under-Lyne, Lancashire, “ Improvements 
in looms for weaving.” —Petitions recorded 21st December, 1864. 

3185. JaMBs GitLEesriz, Garnkirk Fire-clay Company, Lanarkshire, ‘‘ The 
improved construction and manufacture of retorts, crucibles, glass 
house pots, and other similar vessels, and in the means and apparatus 
employed therein.”—Petition recorded 22nd December, 1864. a 

$187. Tuomas Pinrotp Hawkins, Birmingham, * Improvements in fencing 
and other staples.” 

3189. EMiLg Taconet, Passage des Petites Ecuries, France, ‘‘ Improvements 
in looms by the addition of one or more reeds to the ordinary reed 
to facilitate the division of the warp during the weaving.” 

$193. Joun Francis Wurever, Ryde, Isle of Wight, Hants, ‘* A new or im- 
proved combined portable inkstand, pen, and pencil holder.” 

3195. RICHARD ARCHIBALD Brooman, Fleet-street, Loudon, ‘‘ Improvements 
m coke ovens.’—A communication from Frederic Jean Frangvis 
Laumonoier, Angers, France. 

3197. Epwarp SAuNpDgRS, Bridge-street, Westminster, London, ‘‘ Improve- 
ments in affixing armour plates to vessels and other structures, and in 
bolts, screws, spikes, and rivets to be used for these and other purposes.” 
—A communication from Frederick Saunders, Providence, U.S.—Petition 
recorded 23rd December, 1864. 

3199. WiLLiAM Henry MaitTLAND, London, ‘‘ Improvements in the construc- 
«+a of cotton gins.” 

3201. Cuaries Ross Bamber, Jersey, ‘‘ Improved signalling or communi- 
cating apparatus for railway carriages.” 

2303. BeENepict MARGULIES, and KNowLEs LeaTnER, Trieste, Austria, ‘‘ Im- 
provements iu the manufacture of chromates and bichromates.” 

2305. ALFRED Vincent Newton, Chancery-lane, London, ‘* Certain improved 
means for stopping leaks in boiler tubes."—A communication from 
Richard Lavery and Sinclair Stuart, Boston, Massachusetts, U.S. 

$207. — Morewoop, Cheam, Surrey, “ Improvements in coating 
metals.” 

3209. James Hitt Curate, Birmingham, “ Improvements in rotary and 
other brushes.”—Petitions recorded 24th December, 1864. 

3213. Joun WoLsTgeNHOLME, Ratcliffe, Lancashire, “ An improved imple- 
ment for cutting pipes and bars of metal.”"— Petition recorded 26th December, 
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8217. GrorGe ALTON, Derby, “‘ A new method of, and machinery for, curv- 
ing flanged boiler and other metal plates.”"—Petition recorded 27th 
December, 1864. 

3219. James Dopaxr, Manchester, “‘ Improvements in apparatus for rolling, 
shaping, and forging file blanks, flyers, and other metallic articles of 
small dimensions.” 

3223. Anistipk PauL BLancuet, Passage des Petites Ecuries, France, “‘ Im- 
provements in the application of steam power to the cultivation of land.” 
Petitions recurded 28th December, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 


55. Joun Stenuovuse, Upper Brunswick-terrace, Barnsbury-road, London.— 
Dated Sth January, 1862. 

56. Henry Bessemer, Queen-street-place, New Cannon-street, London.— 
Dated 8th January, 1862. 

59. CHARLES WILLIAM SirmENs, Great George-street, Westminster.—Dated 
9th January, 1862. 

60. JAMES SMITH and STEPHEN WELLSTOOD, Glasgow, Lanarkshire, N.B.— 
Dated 9th January, 1862. 

63. David Wison, Colombo, Ceylon.—Dated 9th January, 1562. 

65. Davip WILSON, Colombo, Ceylon.—Dated 9th January, 1862. 

80. WiLtiAM CLARK, Chancery-lane, London.—A_communication.—Dated 
10th January, 1862, 

81. Tuomas Ramsay, Newcastle-upon-Tyne.—Dated 11th January, 1862. 

140, WALTER SANDELL Marri, Birmingham.— Dated 20th January, 1862. 

250. WILLIAM CLARK, Chancery-lane, London.—A communication. — Dated 
30th January, 1862. 

46. Joun TatuaM, Rochdale, Lancashire.—Dated 9th January, 1862. 


ica- 


3185. FREDERICK OLDFIRLD WARD, Cork-street, Burlington-gardeus, London. 
Dated 30th December, 1857. 

16. James Leemine and Joun CARTER Ramspen, Bradford, Yorkshire.— 
Dated 5th January, 1858. 





Notices to Proceed. 


1999. ALFRED VINCENT Newron, Chancery-lane, London, ‘‘ Improvements in 
the manufacture of printing type.”—A communication from John Joseph 
Charles Smith, Philadelphia, Pennsylvania, U.S.—Petition recorded lith 
August, 1864. 

2082. GzorGe Parsons, Martock, Somersetshire, ‘“‘ Improvements in 
machines for seeding and breaking flax.”—/Petition recorded 23rd August, 
1864. 

2093. NicHoLas Jaques Peton, Rue de la Fidélité, France, “ An improved 
machine for swee,ing chimneys.”—Petition recorded 25th August, 1864. 
2105. CHARLES GEOKGE LUNDBORG, Sodertulje, Sweden, ** An improved 
mode of extracting oils from coal or other bituminous substances yield- 

ing hydro-carbon oils.”— Petition recorded 26th August, 1864 

2116. PBTeR ARMAND LE ComTs DE FonTaINnE Moxxav, South-street, Fins- 
bury, London, **Certain improvements in the manufacture of artiticial 
stone.’”—A communication from @harles Pasquin, Verdun, France. 

2117. ExizanetH Joan, Nottingham, ‘‘ Improvements in the construction 
of bedsteads.”—Petitions recorded 27th August, 1864. 

2120. WitLIAM Rowpen, Whitstable, Kent, “* Improvements in reefing and 
furling sails,” 

2123, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘*‘ Improvements 
in signalling apparatus specially applicable to signalling on board ship.” 
—A communication from John Blackie, Washington, U.8.—Petitions re- 
corded 29th August, 1864. 

2132. ALFRED Suita, Hackney, London, “Improvements in machinery for 
applying paste and other liquid and adhesive material, colour, and 
paint, to paper and other substances.”—Petition recorded 30th August, 
1864. 
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214). Sir Jonn MAcNEILL, Mount Pleasant, Louth, Ireland, “‘ Improve- 
ments in railway signals,”— Petition recorded 31st August, 1864. 

2145. THoMAsS WILSON, Birmingham, “ Improvements in brecch-loading 
fire-arms, and in converting muzzie-loading fire-arms into breech-loading 
fire-arms.” 

2146. Joun Wuite, West Cowes, Isle of Wight, ‘Improvements in life- 
boats.”—Petition recorded 1st September, 1864. 

2153. Joun Hays WiLson, Liverpool, ‘‘ Improvements in breech-load- 
ing cannon.”— A communication from Charles Dursien and William 
Jonn Edwards Brown, Valparaiso, Chilé, South America. 

2156. JACQUES FULERAND PascaL HUG »UNENQ, Lodéve, France, “An im- 
proved method of cbtaining indigo from textile materials, either yarns 
or fabrics, previously dyed by the blue-soaking process.” 

2157. WiLLIAM Lunbi Duncan, Hunter-street, Brunswick-square, London, 
and Sypnsy CLULow CHILD, the Grove, Clapham, Surrey, ** Improve- 
ments in bleaching coloured and other rags or other materials, or half 
stuff, and in rag engines for paper-making.” ‘ 

2158. ANTOINE Marig JosepH, Count Dg MOLLIN, France, “ An improved 
electro-magnetic engine.” 

2166. MARGARET BARLAND, Mount-street, Grosvenor-square, London, ** Im- 
provements in obtaining motive power, and in applying the same to the 
propulsion of ships or vessels constructed therefor, and tv other useful 
purposes.”—A communication from Thomas Barland, Eau Clair, Wiscon- 
sin, U.S. 

2161. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
In Washers or means of makivg the joints of metal pipes and other metal 
articles tight.”—A communication from Hippolyte Brocard and Edward 
Hunniball, France. 

2162. WILLIAM WuARTON BuRDON, Newcastle-upon-Tyne, ‘‘ Improvements 
in hewing or getting coal, and in apparatus employed therein.”— Petitions 
recorded 2nd September, 1864. 

9164. CHARLES WILLIAM STANDISH, King's-road, Chelsea, London, ‘‘ A new 
or improved apparatus for boiling eggs.” — Petition recorded 3rd September, 


1864. 

2173. MARC ANTOINE FRANCOIS MenNoNS, Abingdon Chambers, Westminster, 
London, “ Improvements in the construction of sewing machines,”—A 
communication from Joseph Weatherby Bartlett, Broadway, New York, 

2177. Davip WALKER, Liverpool, “ Improvements in arrangements for 
malting.” 

2178. THoMAS Henry Baker, and Tuomas Woprorrer, Tonbridge, Kent, 
“Improvements in filering apparatus for filterimg water and other 
liquids.” —Petitions recorded bth September, 1864. 

2190. PAUL Emite Puacet, Rue Garanciére, France, “ An improved pro- 
cess of engraving.” 

2192. JAMES STEAD CROSSLAND, Ashton-under-Lyne, Lancashire, ‘‘ Improve- 
ments in steam engines for blowing, pumping, or forcing air, pumping 
water, driving machinery, and for other purposes, and iu the construction 
of the houses or beds of steam engines.”—Petitions recorded 8th September, 


1864. 

2201. Joun Snorrock, Rautru Smorrock, and WILLIAM MOULD, Over 
Darwen, Lancashire, *‘ Improvements in looms for weaving.”—Petitions 
recorded 9th September, 1864. 

2210. Sir Joun Scorr Liuuig, Pall Mall, London, ‘‘ Improvements in the 
apparatus used in propelling by atmospheric pressure or steam power, or 
both combined.” — Petition recorded 10th September, 1864. 

2253. ANGIER Marcu Perkins, Francis-street, Rey ent-square, London, ** Im- 
provements in constructing ovens, and in applying wrought iron tubular 
apparatus for circulating hot water to heat the same.”—Petilion recorded 
15th Septencber, 1864. uy 

2295. Ropert WILLIAM SreviER, Soho-square, London, ** Improvements in 
wheels and arranging them on their axles or shafts.”—Petition recorded 
19th Septemer, 1364. 

2209. MARC ANTOINE FRANCOIS MENNONS, Abingdon Chambers, Westminster, 
London, “ Improvements in aerial navigation, and in the apparatus con- 
nected therewith.”—A communication from Gustave de Struve, and 
Nicholas de Telescheff, Ofitzerskaia, St Petersburgh, Russia,—Petition 
recorded 20th September, 1804. 

2323. SAMUEL LAING, Millwall, Poplar, London, “ Improvements in ma- 
chinery or apparatus for cutting or shearing metal or other material.”— 
Petition recorded 22nd September, 1864. 

2344. HENRY BripgewaTEr, Watford, Herts, “‘ An improved mode of manu- 
tacturing railway crossings.”—Petition recorded 24th September, 1804. 

2375. JaMEs LisTEX, Clare, Suffolk, “ Improvements in theodolites, leveis, 
and other instruments, which improvements are more especially applicable 
to setting out surface widths of railway slopes or other inclined planes.” 

2385. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, London, ** Im- 
provements in stoppers for bottles and other vessels.”—Petitions recorded 
28th September, 1864. 

2449. Jean Oscar Communay, Lue de la Pepiniére, France, ‘‘ Improvements 
iu affixing the handles to shovels and spades.”—Partly a communication 
from Autoine Garaboux, Rue de Levis, France. 

2452. HEZEKIAH ConaNT, Moriey’s Hotel, Strand, London, ‘‘ Improvements 
in machinery for winding thread on bobbins or spools.” —Petitions recorded 
5th October, 1864, i 

2679. Joun Lacey Davirs, St. Ann’s-square, Manchester, ‘‘ Certain improve- 
ments in machinery or apparatus for pressing, rolling, or shaping 
metallic articles of irreguiar form.”—A communication from Edward 
MeNally, Elberfeld, Prussia.—Petition recorded 29th October, 1864. 

2860. JAMES GOTHARD, Birmingham, *‘ Improvemeuts in fire-bars."” 
recorded 16th November, 1864. ¥ 

3039. Joun Kee.ine, Aldershot, Hampshire, “ Improvement in apparatus 
for regulating the supply of gas.”— Petition recorded 6th December, 
1864. 

3049, ALEXANDER DALLas HALL, Glasgow, Lanarkshire, N.B., “ An im 
proved compound for coating the bottoms of ships and structures wholly 
or partially immersed in the sea or tid 1] estuaries, and in the system or 
mode of preparing the same.""—Petition recorded 7th December, 1854. 

2091. JOSEPH BARNSLEY, Coombs Wood Tube Works, Hales Owen, Worcester- 
shire, “Improvements in the manufacture of solid and seamless 
metal tubes, gun barvels, and artillery, and for machinery to be used in 
the same." —Petition recorded 14th December, 1864. 

$126, JAMES Leg NoxTon, Belle Sauvage Yar.!, Ludgate-hill, London, and 
WILLIAM AINSWORTH, Stockport, Cheshire, “ Improvements in luows fur 
weavi: g.”—Petition recorded 16th December, 1864. 

3130. BENJAMIN DOBSON, WILLIAM SLATER, and RoBeRT HALLIWELL, Bolton, 
Lancashire, ‘“‘ Improvements in seif-acting mules for spinning and 
doubling.”—Petition recorded 17th December, 1364. 

3146. Sir Joun Garay, Charleville House, Dublin, “Improved taps or 
cocks for regulating the flow of water into, through, or from cisterns, 
pipes, and other receptacles or conuuits.”—Petition recorded lyth Decem'*, 


Petition 





And notice is hereby further given, that ali persons having an interest in 





67. RICHARD ARCHIBALD BroomaN, Fieet-street, London.—A 
tion.— Dated 9th January, 1562. 

77. WittiaM HENRY PREKCE, Southampton.—Dated 10th January, 1862. 

138. Wittiam Louis Winans, Baktimore, Maryland, U.S.—Dated 18th 
January, 1862. 

240. WILLIAM EpWARD Newton, Chancery-lane, London.—A communication. 
—Dated 29th January, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 


3178. Tomas Spencer, Southampton-place, Euston-road, London.—Dated 
ont December, 1357. 
. FREDERICK OLDFIRLD WarD, Cork-street, Burlington-gardens, London, 
—A communication.—Dated 80th December, 1857. —— 





PI g any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the da.. .f the Gazette 
and of the Journal in which this notice is issued, 





List of Specifications Published during the week ending’ 
7th January, 1865. 
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Jan. 13, 1865. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared + te el 


HE ENGINEER, at the office of her Majesty's Commissioners of 


Cuiass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 

1497. W. E. Gepar, Wellington-street, Strand, London, “* Steam engines.” — 
communvation.—Dated 16th June, 1864. 

This engine is com of an oscillating cylinder in which moves a piston 
which acts directly on the horizontal shaft. This latter carries but one eccen- 
tric for the feed pump, and one grooved pulley to receive the belt of the 
regulator. The feed pump may also be worked by one of the pinions or 
trunnions of the cylinder by means of a small lever arm perpendicular to 
the trunnion, and which joins on to the end of the piston rod of the pump. 
The entire modification bears on the distribution of the steam and the re- 
versing action. First, as to the distribution of the steam.—The oscillating 
cylinder is supported by two pivots or tr ions which are ived by bearings 
in the framing, precisely as in ordinary engines, except that they pass a littie 
way beyond these bearings ; and, further, one of them more bulky than the 
other, is hollowed following its axis, by a conical cavity, which may be 
compared to the seat of a stop cock. In this conical cavity, the base of 
which should be rather large compared with its height, is received a key in 
form of a truncated cone; the key and its seat are ground to fit exactly the 
one on the other. This latter, which is nothing but the pivot of the cylinder, 
is pierced with two orifices diametrically oppo-ed to each other, and in which 
fit the tubes that are to conduct the steam over or under the piston, sup- 
posing the machine to be vertical. They give exit to the steam which has 
acted on the same piston.— Not proceeded with. 

1529. J. H. Beatriz, Dowgate-hill, London, “ Improvements in the means of 
preventing the formation of, and in the removal of, incrustations or 
deposits from steam engine boilers.” —A communicution.—Dated 20th June, 
1864. 

This invention consists in a new and useful anti-incrustation powder for 
the removal of deposits off the internal surfaces of steam generating boilers 
without injury to the metallic substance thereof. The powder is formed of 
the following ingredients :—Muriatic acid twenty-five hundredths, ammonia 
twenty-five hundredths, the pure salt of the native sugar cane thirty-three 
hundredths, mixed with mahogany dust seventeen hundredths, all by weight. 
The inventor first mixes muriatic acid of ammonia, then thoroughly pulve- 
rises the salt obtained, then adds the pure salt of the native sugar cane, 
also pulverised, the whole being properly mixed with the mahogany dust. 
1552. T. Wurrenouss, Charing Cross, London, “ Furnaces for the better com- 

bustion of smoke."—Dated 22nd June, 1864. 

This inveution consists in the application of a tube or channel, or tubes 
or channels, from above the fire door of a furnace over the fire to a hollow 
box or space contained in the bridge. The outer ends of these passages are 
open to the atmosphere, and air enters and is heated in passing through to 
the bridge. The inventor allows this heated air to escape from a long slit, 
or it may be a series of holes at the back of the bridge near its upper part. 
This extends the breadth of the furnace, or nearly so, and is furnished with 
a sort of inclined ledge projecting over it from the top of the bridge, which 
directs the heated air in an inclined direction upwards and backwards, and 
so as to mingle with the products of bustion and cause their consump- 
tion.—Not proceeded with. 

1553. G. Spencer, Cannon-street West, ** Construction and arrangement of 
the exhaust or blast pipes and chimneys of locomotives and steam engines.” 
—A communication.— Dated 22nd June. 1864, 

This invention consists in arranging the exhaust pipe or pipes of locomo- 
tive or other steam engines as near to the bottom of the smoke box #s pos- 
sible, so as to relieve pistons of the back pressure ; and also in a lifting 
and conducting pipe arranged with open spaces at the bottom and top ends 
when placed in the smoke box of locomotive or other steam engines.—Not 
procecded with. 

1578. M. Henry, Fleet-street, London, “ Air engines."—A communication,— 
Dated 23rd June, 1864, 

In this engine, while the air is being heated after having been com- 
pressed, its volume remains unaltered, so that an increased pressure is 
obtained beyond that of the compressed cold air. The temperature may be 
partially or wholly reconstituted during expansion. Part of the heat is 
carried off with the escaping air, and isregenerated by a set of tubes and flat 
metal plates; and a portion of the air not deprived of heat supplies the 
furnace.—WNot proceeded with. 











CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

1522. 8 G. Hewert, West Cowes, Isle of Wight, “‘ Manufacture of sails.”— 

Dated 20th June, 1864. 

This invention has for its object the making of sails which are capable of 
being set more flatly, and are less liable to stretch and get out of sbape, 
than those made in the ordinary manner. For this purpose, instead of 
cutting the canvas in the ordinary manner, thereby involving the necessity 
of making a number of short cross-cut strips, termed mast cloths, under 
this invention the canvas is cut into strips or cloths, each of which is of a 
length equal to the whole depth of the sail, and has its upper end fastened 
to the gaff or yard ; aud these strips or cloths are tapered in form, so as to 
suit the gradual diminution in the width of the sail from the bottom to the 
top. By cutting the canvas into strips of this form the ordinary tendency 
to stretch, owing to the usual cross-cutting of the canvas, is diminished, 
1o44. W. E. Gupor, Wellington-street, Strand, London, “ Permanent way of 

railways.” —A communication.—Dated 21st June, 18t4. 

It is proposed by the present inventor to replace the wooden or iron 
rai.way sleepers now used by sleepers of hard stone, in one or two pieces of 
variable breadth, which sleep: rs will rest on a simple bed of beton or cement, 
and require no ballast. In order that these sleepers may not render the way 
too hard, the rails will rest on bearings or chairs of cork set in the stone ; 
and as tuese cork chairs cannot elongate under the pressure of the trains, 
they will preserve their elasticity for an imdefinite period.—Not proceeded 
with, 

1550. J. BotTtroMLEy, Hudderssield, ‘* Carriages.”"— Dated 21st June, 1864, 
This invention cannot be described without reference to the drawings. 

1551. E, A. INGLEFIELD, St. Alban’s-road, South Kensington, “ Machinery 

Jor steering ships.”—Dated 21st June, 1864. 

This invention consists in employing machinery worked by hydraulic 
power to give motion to a ship’s ruuder ; and the peculiarity of the inven- 
tion is such that the machinery is so arranged that it is actuated by water 
admitted to an engine from the exterior water in which the ship is floating, 
‘The arrang t of the hinery used in carryii.g out the invention may 
be greatly varied, but it 1s preferred that a fixed cylinder should be em- 
ployed, situated at as low a position in the ship as may be, in order in each 
case to obtain as great hydraulic depth, and consequent pressure on the 
piston of the hydraulic engine, as pos-ible. ‘Ihe length of the stroke of the 
piston may be equal to that of the tiller, which is put in motion by the 
hydraulic engine. Or a shorter stroke may be given to the piston of the 
hydraulic engine, so as to require two or more str: kes of the piston to put 
over the tiller, the intermediate mechanism between the engine and the 
tiller being arranged accordingly. 

1560. J. Wuiruey, Leeds, ** Manufacture of railway and other wheels."— 

Dated 22nd June, 1864. 

This invention consists in causing the mould of the wheel, or other 
article required, to revolve at a suitable speed during the time the metal is 
poured in.—Not proceeded with 
1568. F. Suaw, Sh pield, ** Propulsion of steamships.”—Dated 22nd June, 

1564. 

In performing this invention the inventor constructs in the bilges of the 
vessels near the stern two tubes or cylinders, one on either side, of about 
twelve feet in le:gth, the fore openings to curve downwards through the 
bottom of the vessel in a slanting direction towards the bows to admit the 
water ; the opposite ends of the cylinders are to terminate in the run of 
the vessel’s stern under each quarter. In each of these tubes or cylinders 
he proposes to work a screw propeller set on a shaft deriving motion trom 
a steam engine.—WNot proceeded with. 





1573. W. CLARK, Chuncery-lane, London, “ Railway carriage brake:."—A 
cormunication.—Datd 23rd June, 13864. 

This invention consists, First, m the employment or use of a steam 
cylinder having a piston or steam chest provided with a valve which is 
connected with a lever which receives a portion of the pressure afforded by 
the steam within the cylinder, and a spring that weighs the necessary 
power required on the brakes, all being arranged with a brake actuating 
the mechanism in such a manner that the brakes may be subjected or 
graduated to any degree of pressure which may be necessary or desired, 
and the communication between the boiler of the locomotive automatically 
opened and closed, so as to render the desired pressure constant whether 
the same be more cr less. The invention consists, Secondly, in the employ- 
ment or use of an escape valve (similar in construction tu the safety valve 
in a steam boiler applied to the steam cylinder, and arranged in such a 
manner as to obviate any sudden increase of tension or pull on the brake 
chain—a contingency which frequently occurs when the train stretcaes 
after the application of the brakes— and also to exhaust steam from the 
cylinder when the brakes are to be relieved. The inveution consists, 
Tuirdly, in a novel arrangement of pulleys (the converse of the common 
mode of using the block and tackle) y a short of the 

pull to the brake chain, so 





piston is made to give the necessary length of 
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as to admit of a short cylinder being used, which is very desirable on 
account of space being limited where it is most convenient to place the 
cylinder. The invention consists, Fourthly, in a mode of weighing two 
friction plates together on a shaft or chain barrel for the purpose of regu- 
lating the pressure on the brakes to any degree the engineer or brakesman 
may desire, the plates when the pressure on the brakes is obtained, being 
allowed to slip, and the pressure held or retained by a pawl and ratchet. 
The invention consists, Fifthly, in the employment or use of a ratchet and 

awl, a spring and a lever, or its equivalent, in combination with a hand 
brake windlass for the purpose of preventing the sliding or slipping of the 
wheels on the rails, and at the same time ensure the maximum retarding 
effect on the carrii in pro jon to the load or weight of the same. 
The invention consists, Sixthiy, in combining the chains and rods of the 
ordinary hand brake with a chain and rod of the steam brake in such a 
manner that the brakes may be operated both by hand and steam or other 
power simultaneously, or either power applied separately, as may be 
required, and the brakesman allowed to relieve the brakes or slacken the 
tension of the continuous chain through which the power is applied to the 
brakes from the engine. 


Crass 3.—FABRICS, 

Including Machinery and Mechanical ions connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 

1518. W. Wuire.ey and G. Haruine, Lockwood, near Huddersfield, “‘ Sel/- 
acting mules, horses, and billeys for spinning woollen and other jlbrous 
substances.”"—Dated 18th June, 1864. 

This invention relates to the constructing, arranging, and applying 
mechanism or apparatus for spinning woollen or other fibrous substances, 
so as to be self-acting in its operation, and these improvements are espe- 
cially adapted to the converting into self-acting machines hand mules and 
other similar machines now in use. To the ordinary loose pulley on the rim 
shaft the patentees fix another pulley which, by a strap, gives motion to a 
cross shaft mounted in bearings on the headstock. On this shaft is a 

inion gearing with a spur wheel on another shaft, on which is a friction 

— and clutch combined, which is capable of sliding on a feather fixed in 

the shaft, and fitting into a friction box pulley which is loose on the shaft. 

This pulley is grooved to receive the rim band or cord which passes around 

it, and gives motion to the spindles, The friction boss is pressed into a box 

by a spring acting upon a slide box. Loose on the same shaft is also a 

clutch, corresponding in form to the clutch before named, forming together 

a ciutch box, to which is attached a bevel wheel gearing with another bevel 

wheel on a diagonal shaft, which gears at its other end with the shaft on 

which are the scrolls employed for drawing up the carriage. The pinion on 
the first named shaft is also capable of gearing with another spur wheel, 
which has four blank spaces, or is without a number of teeth at four places, 
so the pinion can rotate therein without turning the wheel until required. 

This wheel is mounted on another cross shaft in bearings attacned to the 

head-tock, and on this shaft is fixed a cam or tappet, which operates upon 

a bell crauk lever to actuate the spring slide bar for throwing and holding 

out of gear both the friction box and the clutch box, except when required 

to be in one or the other. On the last named shaft, or attached to the 

cam, is also a catch plate, which is acted upon by a finger mounted on a 

rocking shaft, and on which is also another finger actuated by the slide bar 

for the purpose of liberating the catch plate when requirec. The usual 

twist gear when lifting the catch for liberating the strap guide also lifts a 

catch which liberates the slide bar, and throws the friction box into gear 

for the purpose of backing off. 

1524. J. C. BrentNaLL, Manchester, and R. 
“* Machinery for preparing, spinning, an 
fibrous substances.”— Dated 20th Jwne, 1864. 

This invention con-ists, First, in applying a pair of rollers behind the 
back drawing rollers of roving frames and spinning machines. Secondiy, 
in applying a small trough or conductor between the drawing rollers of 
te used in preparing and spinning. Thirdly, in making a spiral 
groove or opening through the socket of flyers for rov = and other frames, 

‘and doubli " 





Ep@k, Halliwell, near Bolton, 
d doubling cotton and other 





which is within the oil chamber of the outer shell, the fibrous or absorbent 
material is arranged, and this portion of the inner shell is perforated for 
the passage of the lubricant. At the upper end of the inner shell is a 
flange, which serves partially or entirely to cover the oil vessel or chamber. 
—Not proceeded with. 
1569. Hout, Oldham, “‘ Machinery for opening and cleaning cot éc."— 
Dated 23rd June, 1864. . sitet penne 

This invention consists in making the teeth or spikes of willows or 
openers, and other machines of a like nature, oval, irregular, oblong, 
or flat in shape, instead of cylindrical or conical, as heretofore, and in set- 
ting the said oval, angular, oblong, or flat teeth or spikes diagonally on 
the arms or lags of the drum of the willow or epener, so that in revolving, 
the currents of air produced by the sides of the teeth or spikes may cause 
the fibres to move laterally between the sets of teeth or spikes. Another 
part of the invention consists in making the teeth or spikes of willows or 
openers of cast iron, instead of wrought iron, as is now customary ; the 
screw for securing the teeth or spikes to the drum is of wrought iron, cast 
into the spike or tooth. . 





Ciass 4.—AGRICULTURE,.—Nong. 


_-- 


Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 

1515. T. Aanew, jun., Manchester, ‘‘ Apparatus for coating or covering 
moulded or other surfaces with certain compositions or material.”"— Dated 
18th June, 1864 : 

This invention consists in the combination or use of one or more travel- 
ling templates, having each an opening formed therein the reverse of the 
moulded surface, the use of which, otherwise applied, being well known 
and commonly u-ed for defining the exact form of the coating of whitening 
composition, and also for imparting a smooth polished surface thereto. 
1526. J. Jonson, Derby, “ Stoves and stove grates."—Dated 20th June, 1864. 

This invention consists in improvements upon the description of stoves 
and grates generally known as Sylvester's, or the Giil apparatus, in which 
the heat is evolved from a series of fins or plates. These fins or pilates 
have usually been constructed of such form that their greatest evolving 
surface is found at the point farthest from that at which the heat is gene- 
rated. The present patentee proposes to make the fins or plates of such 
form that their greatest evolving surface shall be immediately contiguous 
to the fire. The form of the fire chamber or grate he prefers to make 
conical, the apex of the cone being below ; and underneath the cone he 
forms a cylindrical or other shaped passage for air, and also for ashes, by 
fitting such passage with a similarly shaped pan or receptacle for the dust 
and ashes, and which pan can be readily withdrawn from the front. The 
plate or fin he makes in some instances to surround entirely the air 

, 80 as to form a close ash-pit under the fire, closed also in front with 

a door or other piece, and fitted with a valve or ventilator, to regulate the 

supply of air to the pipe, so that the combustion of the fuel and the heat of 

the stove can be fully regulated. 

1576. R. CocuRan; Glasgow, ‘* Systems or mode of treating clay for potters’ 
use,”— Dated 23rd June, 1864. 

This invention relates to vertain improvements in the system or mode of 
treating clay to be used in the manufacture of various articles in pottery, 
and consists, First, in the employment of hi for stamping out the 
batts from which the finished article is to be made. The machine, by pre- 
ference, employed for this purpose consists chiefly of two faces or discs, 
both made of stucco, or any otuer suitable material, fitted and fixed on to 
a shaft block frame or frames, movable in suitable slide bearings, one or 
both of which have a reciprocating or alternate motion imparted to them 
by eccentrics, cams, or cranks, keyed on an approximate revolving shaft ; 
or this motion may be imparted to them by any other convenient system of 

hani The plates of stucco are arranged either vertically or hori- 








Fourthly, in applying a balauced guide to spinning g 6 
for stopping the supply when an end breaks, and in making grooves in the 
top rollers of such machines. Fifthly, in giving a slow rotary motion to 
the drawing rollers of mules for spinning while the yarn is being stretched 
and twisted, Sixthly, in giving a gradually increasing motion to the 
carriage of mules while going out by a taper scroll and band, 

1532. T. Mayor, Oldham, *‘ Apparatus applicable to roving frames.”—Dated 
20th June, 1864. 

In performing this invention the patentee constructs the bolster (or that 
part which forms the bearing to the spindles of roving frames) near the top 
of the spindles and bobbius, and connects it to the traverse rail which 
carries the bobbins longitudinally upon the spindles, and he causes the 
said bearing to reciprocate between the top of the spindle and the deliver- 
ing point of the flyer which delivers the roving to the winding bobbin, or 
between the top of the spindle and the traverse rail, for the purpose of 
giving a firm support and bearing to the top of the spindle, and also to 
admit of its running with uniform steadiness at the higher rates of speed. 
He chambers out the lower part of the tube to allow the spindle its free 
bearing at the upper part. He forms the collar that carries and revolves 
the bobbin with an annular lip at its periphery, which encloses the lower 
end of the bobbin, to prevent it revolving in contact with the enclosed 
portion of the bolster, and throwing off the lubricating liquid while it is 
revolving. He also arranges the centrifugal presser so as to turn on 
two inclined bearings, situated upon opposite sides of the delivering tube 
of the flyer in such a manner that the weight of the presser and the parts 
by which it is applied to the flyers by the action of inclines causes the 
presser to bear with the requisite force against the surface of the winding 
bobbin. 

1537. M. Rapciirre, Manchester, “ Embossing and finishing certain descrip- 
tions of woven sabrics termed satteens, jeans, jeannettes, twills, dc. dc,” 
—Dated 21st June, 1864. 

This invention consists in the application of the well-known finish called 
watering to a thick description of goods termed satteens, lastiugs, jeans, 
jeannc ties, twills, coutoons, coutilles, and other fabrics of a similar descrip- 
tion, such finish having hitherto been confined to thin fabrics,— Not pro- 
ceeded with. 

1539. E. Rownanp and J. Rew, Belfast, “‘ Machinery or apparutus for 
breaking and scutching flax.’ —Dated 21st June, 1804. 

This invention relates, First, to an apparatus for breaking up the flax, 
and consists in the use of a guide, which forms the breaker, and is situated 
between two pairs of rollers, the flax passing from one pair of rollers, 
through the guide, to the other. This guide is secured in a sliding block, 
to which a reciprocating motion is imparted by a crank or eccenvric and 
connecting rod ; by this means the guide is caused to bend the flax back- 
wards, and to break it up as required. Secondly, the invention relates to 
apparatus for beating or scutching flax, and consists in the use of beaters 
having a V or angular surface, and rotating within a chamber having a 
corresponding angular cavity or trough, in which the flax is beaten, such 
angular surfaces being employed in contradistinction to the plain even sur- 
faces hitherto used in the beaters and chambers of ftax-scutching 
machines. 

1540. C. A. Martins, Warrington, ‘* Dyeing and printing.”—Dated 2ist 
June, 1864. 

This invention consists in the production of black, drab, and brown 
colours upon calico or linen, The patentee produces these colours by means 
of phenylenediamine, or its salts, and homologues of the same, by first 
printing or padding on the cloth the above substances, and afterwards ex- 
posing them in a moist atmosphere, under the influence of ammonia, when 
biack, drab, or brown colours will be produced, according to the strength of 
the solution employed, and the nature of the aiamine. 


1562. G. T. BousrieLp, Loughborough Park, Brixton, “‘ Roving and spin- 
ning frames.”"—A communication.—Lated 22nd June, 14. 

This invention consist~, First, in so constructing the bulster or part that 
forms the upper bearings to the spindles of roving frames, and connecting 
it to the traverse rail, which carries the bobbins longitudinally upon the 
spindles, so as to place the upper bearing near the top of the spindle, and to 
reciprocate the ssid bearing between the top of the spindle and the deliver- 


| ing point of the flyer, which delivers the roving to the winding bobbin, or 


between the top of the spindle and the traverse rail, for the purpose of 
giviog a firm support and bearing to the top of the spindle, and to admit of 
its running with uniform steadiness at the higher rates of speed. Secondly, 
in forming the collar that carries and revolves the bobbin with an annular 
lip at its periphery, which will inclose the lower end of the bobbin, to keep 
it from revolving in contact with the enclosed portion of the bolster, and 
throwing off the lubricating liquid while it is revolving. Thirdly, in 
arranging the centrifugal presser to turn on two inclined bearings situated 
upon « pposite sides of the delivering tube of the “flyer” insuch a manner 
that the weight of the presser, and the parts by which it is applied to by the 
flyer, by the action of the inclines, cause the presser to bear with the requi- 
site 1orce against the surface of the winding bobbin.—Not proceeded with. 


1563. G. T. Bousrixup, Loughborough Park, Brixton, “ Machinery for roving 
and spinning.” —A communication,—Dated 22nd June, 1864. 

The object of this invention is to produce a self-iubricating bolster or 
upper bearing for the spindles of machinery for roving and -rpinning, in 
which the fibrous material which is used to absorb oil is prevented pressing 
against the spindle so as to add friction and retard its rotation. For this 
my ore! the inventor emplo)s an isolated chamber, in which the absorbent 
for holding the lubricating liquid in reserve is placed, and the chamber has 
in connection with it passages or ducts for conducting the lubricating 
liquid from the chamber to the spindle. ‘The bolster is commonly con- 
structed of an outer shell or metal tube fixed in the spindle rail, and 
enlarged at its upper end to form an oil trough or chamber. Into the 
outer shell an inner shell or tube fits, and the spindle through it 
and revolves in it as its bearing. Around that part of the inner shell 





zontally, or in eny other convenient position, and they are regulated to 
produce a batt or batts of any de-ired thickness. The Second part of this 
invention relates to the stamping of articles in pottery by such a machine, 
or one in most respects similar to that herembefore referred to, The 
articles which it is found most advantageous to employ machinery for 
stamping are plates, dishes, saucers, bowls, cover dishes, and, in general, 
any similar kind of article in pottery ; instead of using flat surfaces, the 
faces of the machine are made of various forms, to suit the two sides of 
the article to be produced, 





Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, $e. 
1517. E. M. Boxsr, Royal Arsenal, Woolwich, “ Projectiles,"—Dated 18th 
June, 1864. 

This invention consists, First, in constructing shrapnel sheels for rifled 

j and so regulating the charge of the same that the explosion of the 
charge will simply eject the contents of the shell without imparting to such 
contents much additional velocity, and without breaking the case. Secondly, 
in making the head of shells for rifled ordnance of a separate piece, so sup- 
ported by the bottom of the shel! by »,eans of a shoulder or projeci{ons, and 
connected thereto by pins, screws, or their equivalents, that the head cannot 
move towards or turns in the iy, but that, upon the explosion of the 
charge, the head is thereby readily separated from the body, merely by 
breaking the aforesaid pins, screws, or their equivalents. Thirdly, in form- 
ing the front chamber of shells for rified ordnance at the end to the full 
width of the chambver, and closing such opening by means of a separate 
head resting with a shoulder or projection against the end of the shell, and 
attached thereto by means of slight pins, screws, or their equivalents, which 
are prevented from being broken by the rotation of the sheil by means of pro- 
jections formed or fixed on the shell fitting into grooves formed in the head, 
or by projections on the bead fitting into grooves in theshe!l insuch a manner 
as not in any way to obstruct the separation of the head from the shell in 
the direction of its flight. Fourthly, in making the front chamber of shells 
for rifled ordnance to widen somewhat towards its front end, which is closed 
by a separate head, connected to the shell in a slight manner, so as to facili- 
tate the ejectment of the bullets, slugs, or segment pieces contained in the 
front chamber. Fifthly, in running in the bullets, slugs, or segment pieces 
contained in the front chamber of shrapnel shells for rifled ordnance in 
which the powder is contained in a separate back chamber with re-in or 
other suitable brittle substance ; also in lining the front chamber with paper 
or other non-adhesive material to prevent the adhesion of the resin thereto. 
Sixthly, in makiny the back part of the body of shrapnel shells for rifled 
ordnance, and more a the powder chamber, stronger than the 
front part, so as to prevent the bursting charge from rupturing the back 
part without at thesame time breaking up the front part Seventhiy, in 
forming lines of least resistence either externally or internally in cylindrical 
shells for rifled ordnance, to facilitate the breaking of the body in such a 
manner as to cause an equal but smal! dispersion of the contents and frag- 
ments of theshell. Eighthly, in forming in rockets for throwing ropes two 
or more cavities in the length of the rocket separated from cach other by 
solid composition, 

1621. T. T. Covuguin, Crucifiz-lane, Bermondsey, “ Projectiles.” —Dated 18th 
June, 1864 

In carrying out this invention the inventor proposes to cut a channel or 
groove around the projectile, and to insert therein a ring of metal in the 
following manner :—The ring being composed of steel, iron, copper, gun- 
metal, lead, or other metal or alloy, is divided or opened in order that it 
may be forced over the surface of the shot, and be sprung into position in 
the channel, wherein it fits accurately, but presents a periphery slightly 
larger than the true diameter of the projectile. By this means its bearing 
surtace is transferred to the ring, and the shot is caused to fit the bore 
more perfectly than the ordinary shot, and windage is prevented. In 
spherical shot one ring only is applied, but in elongated projectiles two or 
more rings should be used, so as to steady the shot in its passage along the 
barrel. for rifled guns the rings may be provided with threads or projec. 
tions to take the grooves of the riflng.—Not proceeded with. 

1554. J. ALpaep, and P. Batnsrives, Salford, ‘* Breech-loading guns.”"— 
Dated 22nd June, 1864. 

This invention relates to an improved arrangement of mechanism for 
locking and unlocking the parts of breech-leading guns or fire-arms, in 
which the barrel is jointed to a pin on the stock of the gun by a hinge 
joint upon which it moves, so as to place the breech end of the barrel or 
barrels in a position for being loaded, as is well understood, aud consists in 
the employment and use of a locking bolt sliding in the body of the action 
parallel with the bore of the barrel, one end of which is made in a wedge 
or V shape, in order to take into the slot in the ordinary locking lug 
projecting from the under side of the barrel. A curved steel spring, work- 
ing in a suitable slot at the back of the break-off, presses against the side 
of a transverse slot cut in the locking bolt, and so presses forward the lock- 
ing bolt and keeps it in position. The locking bolt is actuated by a hori- 
zontal connecting link, provided at one eud with a vertical stud fitting into 
a vertical hole in the locking bolt at the back of the spring hereinbefore 
alluded to, and the other end of the said convecting liuk is forked in order 
to allow the breech pin stud to remain in its usual position, and is then 
jointed to a siot in a crauked lever working on the trigger pin, which jever 
(in the case of a double-barreiled gun) works between the triggers ; the other 
arm of the said lever, passing through the hand of the stock, is there 
attached to a thumb-piece, which, when pushed forward, relieves the lock- 
ing bolt, and so throws up the barrel or barrels for the insertion of the 
cartridges ; and when loaded the barrel or barrels may be thrown up with a 
slight jerk, when they will lock themselves without the thumb-piece being 
touched by the party using the gun.—Not wuh. 
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1559. 'T. P. SaviLie, Birmingham, “‘ Breech-loading fire-arms.”— Dated 22nd 
June, 1864. 

In performing this invention the locking down of the barrels is effected 
by means of a traneverse sliding bolt or snap catch, which workg in the 
body of the break-off, and snaps into a notched lump on the underside of 
the hi ged barrel or barrels, and is instantly released by the pressure of 
the finger upon the head of the bolt. 

1475. M. A. F. Mennons, Abingdon Chambers, Westminster, “ Field artil- 
lery."—A communication.— Dated 1ith June, 1864. 

This invention consists in attaching plates of metal to the guns of field 
batteries, so that these plates shall be vertica!, or nearly so, and shall pre- 
sent their surface to the enemy when the bat ery is brought into action, 
thus affording shelter from the bullets to the men serving the guns. 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, /c. 


1451. W. Abs rrr, St. Paul’s-buildings, London, ‘* Construction of lanterns.” 
—A communication.-—Dated 11th June, 1864. 

The lantern which forms the subject of the present invention 
is intended more particularly for burning petroleum or rock oil, 
and the object of the invention is to construct in a simple and 
more economical manner thin heretofore a lantern adapted for 
this purpose. The case or body of the lantern is composed of 
sheet metal and flat glass plates. The metal part forms the two sides and 
top of the lantern, and consists of only one piece, which is cut and bent 
into the right form to produce this result, By construc'ing the metal part 
in this mauner, all soldering is avoided. The edges of the metal sid:s are 
turved up, so as to form a groove or shoulders to receive the flat glass 
plates which form the other two sides. The metal sides are indented exter- 
nally, so as to present intervally convex or angular reflecting surfaces. 
The lamp, with its burner, forms the base or bottom part of the lantern, and 
may be connected to the upper part by a hinge; or it may be provided with 
slide flanges, which may be slidden in guides, formed either by turning up 
the under edges of the metal sides of the lantern, or by ae ledges in 
the metal pieces which connect the metal sides together at their lower ends. 
Care must be taken that a proper supply of air be provided at the lower 
part of the lantern for the burner. This may be effect: din various ways. 
‘The inventor pr: fers to attach a corrugated plate to the lower part of the 
lantern, so that when the lamp is in its place a number of small openings 
will be left for the admission of air. The burner is countersunk in the top 
of the lamp, so as to prevent the oil from running over. It must also be 
provided with a deflector or cap, so as to cause the air to impinge upon or 

e deflected on the flame. When the lantern is constructed in such a 
manner that the lamp is slidden along guides into its place, a space or 
opening must be cut out of one of the metallic sides of the lantern, so as to 
allow the burner to pass in; and this opening is to be closed by a shutter, 
which, when lowered, will prevent the lamp from shifting or coming out, 
A hole is cut in the top of the lantern, so as to allow the gases to escape ; 
and this is covered by a curved dome piece, which is secured by means of 
the ends of the two bent wires, which are passed through it for the purpose 
The outer parts of these wires serve also as eyes to receive the ends of the 
wire bail or handle, whereby the lantern is held or suspended. The ends 
of these wires may also be extended down to the base of the lantern in front 
of the glass sides, so as thereby to protect the same from injury. The 
lantern is made of a pyramidal shape, and, by the currents of air being thus 
confined and kept at equal distances all round the flame, the oil may be 
burned without any chinmey.—Aot proceded with. 


1482. R. A. Brooman, Fleet-street, London, * Apparatus for tuning piano- 
fortes.” — A communication.—Dated 15th June, 1864. 

This invention cannot be described without reference to the drawings. 

1477. W. Dawes, Leeds, “ Organs, harmoniums, &c."—Dated 15th June, 
1864. 

This invention consists in a novel and peculiar arrangement and construc- 
tion of certain parts of organs, harmoniums, and such like keyed instru- 
ments, whereby the player is enabled to give a more perfect ** accent ” or 
expression to the “air” or ** soprano,” especially in full or harmonised 
music. This he effects by causing one or more ranges or ranks of pipes, 
tongues, or vibraturs stops), as the case may require, to sound or give 
(automatically) the upper or soprano note only. However, any notes may 
at the same time be used played) by the player, as L fore, in prod 
a full volume of harmony upon the instrument, 

1503. W. C. Jay, Regent street, London, “* Manufacture and ornamentation 
of ladies’ weary apparel.” —Dated 16th June, 1864. 

In carrying out this invention, the patentee proposes to attach to the 
various articles of dress portions of ornamented fabrics, the central parts 
being secured to the main body of the material of which the apparel may 
be cemposed, the sides or ends being left loose, but capable of being turned 
or folded over, to enclose one pattern and expose another on its outer sur- 
face, or io be opened, and thus expose a different desizn or pattern. 

1516. W. Rowianp, Manchester, “ A combined crinoline and quilted skirt.’ 
— Dated 18th June, 1864 

This invention has for its object the combining of the ordinary gored 
quilted skirts,wadded and sewn in the usual way, and made of any suicable 
fabric, such as silk, merinos, glacés, alpacas, orleans, and llamas, with tape, 
braid, or other suitable fabric, enclosing crinoline steel, whalebone, cane, 
or other suitable flexible elastic material, so as to form, when s» combined, 
a crinoline or qu ited skirt or petticoat in one and the same article. The 
crinoline steel, whalebone, or other elastic material, is affixed to the inner 
or outer side, or purtly on both sides of the said gored quiited skirts or 
petticeats, and covered or enclosed by tape, braid, or other suitable fabric, 
being sewn t+ the said quilted skirts or petticoats in the same manner that 
the steel or other material is affixed to the ordinary covered crinoline skirts. 
—Not proceeded with. 








Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food; 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

1435. C. W. Corsan, Shefield, ** Welding steel and cast or malleable iron.”"— 


Doted 9th June, 1864. 
This invention consists in employing in the welding of steel and cast or 





malleable iron a composition tormed by the mixture of borax, Calais sand, 


emery, and manganese The proportions of these found to answer are :— 

Borax, 50 parts; Calais sand, 30 parts; emery, 10 parts ; manganese, 10 

parts. The inventor does not confine himself to these proportions, —Not 

proceeded with. 

1443, C. Hl. SNELL, Bow-common, London, “ Manufacture af soap and sapo- 
naceous compounds.” — Dated 10th June, 1864, 

This iaventon consists in the employment in the manufacture of soaps 
and saponaceous compounds, of British gam prepared from the flour of 
potatoes, chesnuts, or other vegetable mixed with the soap, after being 
inade in the usual way of soap making. The soap is crutched in the frames 
after being well mixed with gum.—Not proceeded with, 

1452. P. and J. B. Srence, Newton Heath, ** Calcining and smelting copper 
ores.""—- Dated llth June, 1864. 

This invention consists in applying the heat used in smelting copper ores 
to the purpose of calcining those materials, and in transferring the calcined 
ores direct to the smelting furnace, To accomplish these objects the 
patentees place the two furnaces in connection with each other, and cause 
a suitable flue to convey the waste heat from smelting to the material to be 
caleined and when the operation is complete, and the smelted ¢ re is removed, 
they rake the calcined ore direct on to the bed of the smelting furnace. 
1453. G. Rypwh, Dewsbury, “ Treeting mized ysabric rags containing vege- 

trble and animal fibre.” — Dated Vth June, 1864. ee: 

This invention consists in destroying cottou threads in woollen rags, and 
changing the colour of black and other coloured rags known as woollen 
and cotton rags, woollen frieze, serge, linsey, skirtings, shallies, stuffs, &e. 
by means of nitric acid and water.—Not proceeded with. : 
1656. W. Suare, Bingley, Yorkshire, “‘ Apparatus for purifying and increas- 

ing the Uluminating power of gas.”"— Dated 13h June, 1864. 
_ This invention relates to means of purifying and increasing the illuminat- 
ing power of gas by passing it through wicks or fibres of cotton, or other 
fibrous substances, saturated in a carburetting liquid or fluid, 
1484. J. A. Pois, St. Martin-street, Leicester-square, London, ‘Improvements 
in obtaining purified or refined oils, and in obtaining oilcukes und foots use- 
Sul for soapmaking.” — Dated 15th June, 1864. . 

This inven ion is carried out as follows :—When cotton seed in the sub- 
stance to be op erated on, it is first crashed by iron cylinders, afterwards 
pressed by iron presses, by which means rough oil of a dark colour is 
obtained, and also a cake which is excellent food for cattle. The method 
of refining the oil is as follows :—The inventor takes of the trough cotton 
seed oi/ above mentioned, say 100 parts, and mixes therewith, say, 12 parts 
of asolution containing Montreal potash, salts of tartar, and lime water, which 
solution may be composed as follows :—100 gallons of Montreal potash dis- 
solved in boiling water to the strength of 42 deg. Beaume, 5 gallons of salts 
of tartar of the strength of 42 deg. Beaume, and a solution of lime water of 
the strength of 10 deg. Beaume, so as to form a mixture or mixed solution of 
the strength of 42deg. Beaume. This he mixes with the oil hot, that is to say, 
nearly boiling, so that the oil will be thoroughly liquified. He stirs up the 
same for two hours, and then lets it stand for twenty-four hours, when the 
oil will be free from its dark colour and the pale oil thus obtained will be 
ready for filtering. After he tas filtered and drawn off nearly all the oil 
a foots and some oil is obtained. This he mixes with a strong solution of 
salt water, 


say 10 gallons of salt water to every 100 gallons of foots, and he 





then boils it for two hours. The oil will then rise to the’surface and separate 

from the foots, and by exposing this foots toa cold temperature it becomes 

solid and free from the salt water. This foots can be made into a good 
soap in the ordinary manner.—Not proceeded with. 

1489. W. E. Gepor, Wellington-street, Strand, London, “* Machine for 
breaking or crushing the hoofs of horses, cattle, and sheep, and other horny 
suwhstances and converting them wntomanure.”—A communication.—Dated 
15th June, 1864. 

This invention cannot be described without reference to the drawings. 
1496. T. J. HuGuss, Albany-street, and W. H. Horren, Hope-street, Hockney, 

* position to re used for coating surfaces, and insulating metal from 
metal.”— Dated 16th June, 1864. 

This position i posed of ther (after distillation’ of either 
vegetable, mineral, animal, or fish oils, and the inventors either use the 
residuum of each oil separately, or mix one residuum with another, or all 
the residuums they can obtain together, and according to the nature of the 
composition they desire to manufacture. They mix the mass with solvents, 
say coal tar, naphtha, or petroleum, or with hard bodies, say asphaltum, 
pitch gums, or resins.— Not proceeded with. 

1498. G. H. Ozour, Paris, *‘ Manufacture and utilisation of carbonic acid.” 
—Dated 16th June, 1864. 

The patentee claims, First, the manufacture of pure carbonic acid. 
Secondly, the employment of the said carbonic acid (made as described) to 
the preparation of white lead, by means of absurption, and in dosing it, 
if desired, with carbonic acid. Thirdly, the employment of the said car- 
bonic acid to the preparation of gaseous liquids, such as seltzer water, soda 
water, effervescing, sparkling, or frothy wines, and the like. Fourthly, the 
preparation of alkaline or other carbonates and bicarbonates, as described. 
1506. P. ~pence, Smedley New Hall and H. D. Pocuin, Broughton Old Hall, 

near Manchester, ‘* Smelting copper ore.”—Dated 17th June, 1864. 

This inveniion consists in u ing for this purpose the speut shale of the 
alum manuiacture, being the residuum of the shale of the coal measures 
after it has been acted upon by sulphuric acid for the production of alum. 
1514. W. H. Toorn, Rhodswell-road. Stepney, ‘‘ Manufacture and refining 

of ivon and steel.” Dated \Tth June, 1854. 

The patentee claims refining crude cast iron, and the partial or complete 
conversion of the same into steel, or hard steely iron, by blowing or forcing 
through or on to the molten iron gases or substances which will com- 
bine with and carry off the impurities, or wiil change the nature of the 
metal. 

1519. J. H. Jounson, Lincoln's-inn-flelds, London, ** Grinding and polishing 
glass."—A communication.—Dated 18h June, 1864. 

Thi. invention relates to the grinding and partial polishing of concave 
and convex articles of glass, and consists, essentially, in the rubbing of one 
glass over or against the other, whereby both concave and convex glasses 
may be ground or partially polished sima!taneously by mutual attrition, 
in lieu of grinding or partially polishing such glasses separately by 
direct frictional contact with the metal of the matrices, as heretofore prac- 
tised. 

1523, R. Jones, Botolph-lane, London, “‘ Preserving animal and vegetable 
substances.” — Dated 20th June, 1864. 

The patentee claims preserving animal and vegetable substances by dis- 
placing air from the ves-el containing the substance to be preserved by the 
introduction therein of an inert fluid, such as water or oil, and then the 
displacement of such fluid by the introduction of nitrogen gas, or gases 
having an affinity for oxygen. 

1525. R. Smita and C. SIRBERG, Glasgow, ‘ Obtaining colouring matters.” — 
Dated 20th June, 1864. 

This invention relates to the obtaining of violet colouring matters by 
improved processes. In one process the pateutees mix rosaniline, or a salt 
of rosaniline, with hydriodic acid and an alcohol, and they heat the mix- 
ture to a temperature of 250 deg. to 270 deg. Fah. for about four hours, or 
until the violet colour is produced. They conduct the operation in a closed 
vessel, preferring an iron vessel lined with lead. The violet may be ren- 
dered bluer or redder by varying the time during which heat is applied. They 
find the following proportions of the ingredients to ansv er well, namely —75 
parts by weight of rosaniline, or salts of rosaniline,with 160 parts by weight of 
methylated spirit, and 160 parts by weight of concentrated hydriodic acid 
They prefer i this proc.ss to use bydriodic acid prepared by concent:ating 
until its boiling point is about 250 deg. Fah. The weak hydriodic acid is 
obtained by the well-known -process of suspending iodine in water, and 
passing through it a stream of hydro-sulphuric acid. 

1533. W. A. ABRGaG, Victoria-street, Westminster, ‘ Apparatus for distilling 
spirituous liquors.” —A communication.— Dated 21st June, i864. 

This invention has for its object to obtain by the continuous process, and 
direct from the wash, or from crude spirits, spirituous liquors of much 
greater purity and strength than have been attainable by apparatus heret: - 
tore employed. ‘the invention consists, mainly, in causing the alconolic 
vapours which are separated from the wash or crude spirits by the admix- 
ture of steam therewith in a closed vessel, to ascend successively through a 
number of receptacles situated one above the other, which contain 
alternately a stratum of liquor resulting from the condensation of the 
watery and fusel particles from the alcoholic vapours and layers of animal 
or other charcoal, or other suitable purifying medium, which are by prefe- 
rence surrounded by cold water, so that the hot alcoholic vapours in passing 
through the stratum of liquor evaporate any alcoholic particles tained 
therein, while in passing thence through the stratum of charcoal, or 
other purifying medium, the water and fusel particles become con- 
densed and separated therefrom, and fall back into the receptacle con- 
taining the condensed liquor below. These last-mentioned receptacles 
intercommunicate through pipes passing through the purifying stratum, 
so that as the conden-ed liquor accumulates it passes down from one recep- 
tacle into another, until it again reaches the wash clamber from the lowest 
receptacles, The openings through which the alcoholic vapours pass 
from the charcoal chambers to the condensed liquor trays above are 
trapped, so that the alcoholic vapours are obliged to pass through such 
liquor. 

1538. W. J. Puausuey, Christchurch, Monmouthshire, “ Obtaining sulphuric 
acid from the refuse pickle used in tinplate works, and also srom sulphate 
of iron or green copperas.”- Dated 21st June, 1864. 

This invention consists, First, in obtaming sulphuric acid from the refuse 
pickle used in tinplate works, by allowing the same to crystallise, aud, after 
removing the crystals (sulphate of iron), concentrating or evaporating the 
mother water down to the desired strength, Secondly, in extracting the sul- 
phur from the crystals of sulphate of iron or green copperas, and converting 
the same into sulphuric acid, by placing the crystals in a retort and applying 
heat, so as to drive off the sulphur into a leaden chamber, where it is 
condensed, and is then converted into sulphuric acid in the usual manner. 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


1458. J. M’ELRoy, Strutford, Electro-telegraphic apparatus.’’—Dated 13th 
June, 1864. 

The First part of this invention consists, chiefly, of an arrangement of 
apparatus for transmitting and receiving electric telegrams in conjunction 
with relays at the distant station, whereby both positive and negative 
currents can be used, instead of currents of one kind only, to print the 
characters employed, and with a less number of line wires than have 
hitherto been used, without the necessity of passing over the length of the 
type or other transmitting agency more than once, Either three or two 
line wires may be used, type or a perforated ribbon of paper being employed 
in the transmission of signals. The Second part of this invention consists 
of an instrument for punching or cutting the holes in strips of paper used 
for transmitting electric telegrams.—Not proceeded with. 





Crass 10.—MISCELLANEOUS. 
Including all Sp not found under the preceding heads. 
1434, J. Ontons, Union street, Southwark, “‘ Manufacture of ivon and steel.” 
— Dated 9th June, 1864. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the vocuments relating to the invention cannot 
at present be seen. 

1436. M. Henry, Fleet-street, London, “ Improvemen's in gas regulators ; 
also in gauges and clocks.”— A communication —Dated 9th June, 1864. 

One object of this invention is the production of a gas regulator, in which 
the gas supplied to the burner in excess of the quantity required for com- 
bustion is the agent of its own reguiation—the regulating apparatus being 
thus acted on by what the inventor calls the gas of consumption. 
which acts on the regulating valve is in a proper condition for so acting if 
taken ata part of its passage at which its rate of flow is faster than the rate 
at which it is consumed, and it returns to the holder in a return pipe 
having no outlet save at the ends, from which pipe the gas does not escape, 
but remains and acts therein on the regulating valve, according to the 
variation of pressure, so that this return gas regulates and signalises the 
state of pressure. The gas may act in the regulating outlet valve either 
directly or indirectly, that is, either with or without electric action ; that is 
to say, the gas may act directly upon the valve, or it may work it by 
electric action directly, or by electric action indirectly ; in the latter case an 
electric current or wire may work electric apparatus, in which last case the 
return pipe may be dispensed with. 

1438. M. Sarony, Birmingham, “ Production and treatment of photographic 
portraits and pictures.” —Dated 9th June, 1864. 

This invention consists in improved modes of imparting to photographs 

the appearance of drawings or engravings. This is effected by priuting 
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upon the photograph a background or foreground in sketchy touches, 
lines, or tints, such as artists proauce in finishing their crayon or other 
drawings, or as engravers produce their tint. For this priuting the paten- 
tee employs photography, copper plate, wood engraving, or any other 
suitable method ; or by another mode he prints the touches, lines, or tints, 
upon which the photograph is to be taken, leaving the space for the 
portrait or picture which may be subsequently produce upon it. 

1441. W. Huao, Celle, Hanover, and A. Domeir, St. Bennet's-place, Grace- 
church-+treet, London, ** Manufacture of umbrellas and parasols.”— 
Dated 10th June, 1864. ; 

For the purposes of this invention the ribs are constructed of a peculiar 
form or section of metal (usually steel), so that greater strength or stability 
may be obtained with a given weight of metal, as compared with ribs of 
other sections of metal. The metal ribs are produced by drawing through 
dies, or by rolling with grooved rollers, or by a combination of these 
processes, and the form to which they are made is such as to give a con- 
siderable breadth of surface for the fabric to rest on, the rib being flat or 
nearly so at this part, while at the back or under side of each rib, and in 
the middle thereof, there is formed a longitudinal web. It is preferred 
that this longitudinal web should be formed by bending the metal of which 
the rib is made in the middle of its width, so that the web may be twice 
the thickness of the parts which come against and support the fabric. 
This is not, however, essential, as the web may be made solid with the 
other parts. The ends cf each rib are flattened so as to render them 
suitable for being fixed to the top notch and to the fabric; the outer end, 
where the fabric is fastened, has an eye and also a knob or enlergement 
fixed by shutting them in the folded parts of the metal. Tne stretchers of 
umbrellas and parasols are also, according to this invention, made of the 
same section and in a similar manner. 

1442. J. P. Wiuuiams and T. Ropinson, Widnes Dock, near 
** Annealing wire.” —Datel 10th June, 1864. 

This invention consists in applying highly heated sand, or like substance, 
in a finely divided state to the wire when in a receiver, so that the wire 
may be covered or surrounded at all points by the sand or like substance in 
a finely divided state; after a proper time the sand is removed, and the 
wire wiil be found fully annealed. Dy these meaus the cooling, as well as 
the heating of the wire, will be performed when covered and surrounded 
on all parts by sand or like substance in a finely divided state. 

1417. C. W. Siemens, Great George-street, Westminster,“ Apparatus for pro 
ducing combustible gases.”"— Dated \0th June, 1864. 

This invention has for its object the entire conversion of the combustible 
matter in coal or other fuel into gases for heating and lighting purposes. 
For this pur:ose the fuel is made to descend gradually through one or more 
vertical or inclined retorts formed of cast iron, fire-brick, or other suitable 
material, and is made to pass from the lower end of such retort or r-torts 
over or upon a fire-grate where it enters into combustion. The thickness of 
the layer of fuel upon the grate being comparatively large, the oxygen of 
the atmospheric air which enters through the grate takes up sufficieat 
carbon to form carbonic oxide, which isa combustible gas. The mixture of 
carbonic oxide and nitrogen resultivg from this combustion passes round or 
over the external surface of the retort through which the fuel descends, and 
imparts sufficient heat to the same io effect ‘he partial or entire carbonisa- 
tion of the fuel during its descent ; the gases thereby evolved in the retort 
also descend to the foot of the same, where they mix with the carbonic 
oxide and other gases which are generated upon the grate.—Not proceeded 
with, 

1454. H. R. De St, Martin, Willis’-road, Kentish town, “ Instruments for 
describing or drawing elliptical figures.’’—Daied 13th June, 1864. 

This invention consists in describing or drawing, with greater accuracy 
and facility than hitherto has been effected, any outlines having an elliptical 
form ; and in drawing smaller tigures of this description than any instru- 
ment or method at present in use has been capatle of producing, at least, 
in manner sufficiently feasible and practical to be universally adupied. The 
apparatus which the inventor construc's for this purpose is a compass com- 
posed of three legs, two of which are to be not only articulated at the point 
of junction, as in the ordinary mathematical compass, but are to be s» con- 
nected with the third leg by means of a collar that they may be enabled to 
revolve round it with facility. One of these two legs is to be furpished at 
its lower extremity with a pen or pencil, the other leg being principally 
used as a guide bar.—Not proceeded with. 

1459. W. E. Gepe@x, Wellington-street. Stran’, London, “ Faggots for lighting 
Jires."—A communication.— Dated lath June, 1864. 

The main feature of these diaphanous faygots consists in their having a 
central fire place through which currentsof air pass, which much facilitates 
their combustion. 

1472, W. Treaay, Redruth, ** Boring rocks.”—Dated 14th June, 1804. 

This invention consists in boring holes in rocks by means of rotating or 
frictional boring tools, which effect the boring by attrition, instead of by 
impact or cutting, as usual. 

1466 T. AGneU, jun., Manchester, “ Apparatus to be employed in the 
manujacture of picture frames and similar articles.”— Dated 14th June, 
1864. 

The First part of this invention relates to an impreved description of saw 
bench to be employed for cutting the wood used in the manufacture of 
picture frames and similar articles into the required widths and lengths, 
and for cutting the ends of such pieces at an an.le of 45 deg. to form the 
corners or mitre joints. The improved arrangement of saw bench consists 
in the use of angle pieces placed at an incline of 45 deg., and which slide 
in grooves or guides formed in the bench. The pieces of wood required to 
be reduced to the desired angle are placed against the angle plate, which is 
advanced so as to bring the wood against the circular or tand saw which 
forms the end as required, and leaves a smooth surface ready for glueing 
and securing together. The shaft driving the saw is also to be made capable 
of being raised or lowered so that the saw may be adjusted to cut different 
depths, and the same shaft may be made useful to hold cutters for cutting 
moulded surfaces if required. ‘The Second part of the invention relates to 
the securing of these witre joints together, and the means employed for 
holding the wood while the corners are secured. The apparatus for hulding 
the two pieces and bringing the two angles perfectly together consisis of 
two bars supplied with clips to hold the wood, and moved by screws at 
right angles to each other, by which means the joint can be perfectly fitted 
and glued ,and held in the position until one or more staples, brackets, or 
binding pins or wires are driven deeply into the inner side or rebate of the 
frame, by which means the corners are firmly held tozether without the 
use of nails, which are now drawn through from the outside to the injury 
of the exterior covering of the frame.—Not proceeded with, 

1474. W. E. Newton, Chancery-lane, London, “ Construction of pulley blocks 
and sheaves.” —A communication.—Dated 14th June, 1864. 

The patentee claims the employment or use in a pulley biock of one or 
more eccentric sheaves, in connection with the ordinary concentric sheaves, 
one or more arranged to operate, as described. 

1479. J. RENNIE, jun., Glasgow, “ Machinery Jor shearing or cutting, punch- 
ing or rivetting.”—Dated \5th June, 1864. 

This improved machinery is arranged upon and within a massive cast 
iron frame, and comprises a broad lever plate, which vibrates on a centre 
at its bottom end, being actuated by an eccentric shaft which is set across 
an opening in the top of it, and is supported in bearings in the framing. 
The eccentric shaft has fixed upon it within the framing a main spur wheel, 
driven by a pinion on a lower shaft, on which there is a spur whee! driven 
by a pinion ov the first motion shaft, and this last is actuated either by a 
direct-acting steam cylinder fitted against one side of the framing, or by 
means of pulleys avd a belt from a convenient revolving shaft. The 
gearing is arranged out of the way of the workman, but at the same time 
ouly haif the fly-wheel on the first motion shaft is sunk below the bc ttom 
of the machine. On each side of the lever there is fixed a rectangular cutter, 
and corresponding L-shaped cucters are fixed to the framing at openings 
through which the bars to be cut are passed. Punching or rivetting details 
are fitted on either side beyond the cutters, and the mandrils or slides are 
actuated by the lever plate. The vibration of the lever pia’e can be stopped 


Warrington, 





| at any moment by means of a disengaging clutch.—Not procecded with. 
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1480 F. A. G. E. De Massas, J/oxton, ** Machinery for treating cotlon seed.” 
—Dated 15th June, 1864. 
This invention cannot be described without reference to the drawings. 
1487. G. GonDELFINGER and J. L. Bicuet, Paris, *‘ Mechanism of remontoir 
in pendant, applicable to all wetches with an anchor and cylinder.”— 
Dated Lith June, 184. 
This invention cannot be described without reference to the drawings. 


| 1488 J. Launcetort, Birmingham, ‘‘ Manufacture of chain bands.”—Duted 


15th June, 1864. 

This invention cannot be deseribed without reference to the drawings. 

1493. R. W. Tuompson, Edinburgh, “* Dividing hard substances, such as rock, 
stone, or coal.”"— Dated 16th June, 1864. 

This invention relates to the divicing of hard substances, such as rock, 
stone, or coal, by means of hydraulic pressure. For the purpose of 
practically carrying out this invention, water is the most convenient 
medium, and pumps; such as are used for hydraulic presses are the most 
convenient means for imparting a suitable pressure to the water. The 
water is condueted under great pressure through small pipes to one or more 
water-tight vessels applied in drill-holes furmed in the ordinary way in the 
plane of intended division of the rock or other body to be divided or split. 
The water-tight vessels may be made of lead, or other metal, or of india- 
rubber, gutta-percha, or other elastic or flexible material, such as wil! 
permit the internal pressure to dilate it and act on the sides of the spaces 
containing the vessels. 

1495. J. Day, Birmingham, “‘ Sliding gaseliers."—Dated 16th June, 1864. 

This invention is carried out as follows:—In a sliding joint made aecord- 


ing to this invention the sliding tube works upon the fixed tube, the 


packing of the tubrs being effected in the following manner :—On the upper 
end of the sliding bar is a cylindrical chamber of somewhat larger diameter 
than the said sliding tube, and of 2in. or Sin. im length. In the said 
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chamber is a cylinder of compressed cork, fixed therein by collars at top 
and bottom. The fixed tube passes through a hole in the exis of the said 
cylinder of cork, the said fixed tube fixing accurately the said hole, and 
working gas-tight therein ; but, owing to the small surface of the tube in 
contact with the cock, it moves with very little friction. The cork is satu- 
rated with oil or other lubricant. The bottom of the fixed tube is provided 
with a flange or check, to prevent the falling of the sliding part of the 
gaselier, in case the chains of the balance weights break.—Not proceeded 
with. 

1499. G. Newton and J. Brappock, Oldham, ‘* Compensating gas meter.”— 
Dated 16th June, 1864. 

This invention relates to wet gas meters, having a vessel or chamber con- 
taining water, acting on the principle of a bud fountain, and called a com- 
pensating water-box. Instead of placing the float in the fountain, the 
patentees place it in the inlet chamber or front box, and also connect to 
the same chamber the air tube and the orifice for supplying water té the 
meter from the fountain, which arrang 
taining the water in the meter at a constant uniform level ; for if, by the eva- 

ration or other loss of the water in the meter, the bottom of the air tube 

omes unsealed, the pressure of the gas, acting on the water in the com- 
pensating box, allows the water to pass through the orifice from the com- 
pensating box to the inlet chamber of the meter, until the water attains its 
correct level, when the air tube will be again sealed. By this arrangement 
of piacing the float, air tube, and orifice, for the supply © water from the 
compensating box in the inlet of the meter, this system is applicable to 
ordinary wet gas meters. 

1500. '. G. Jongs, Cumming-street, Pentonville, London, “ Machinery used 
in getteng coals and other minerals in mines.” — Dated 16th June, 1864. 

This invention consists in combining and arranging machinery in such 
manner as to employ the water descending in a mine to give motion to the 
oiston, plunger, or moving part of a hydraulic engine, and by it to actuate 
an air pump, situated in the mine near the place where the engine and ma- 
chinery wo: ked by compressed air are situated. 

1501. J. McCartuy, Alderney-voad, Mile-end,“‘Apparatus or means employed 
Jor freezing ov cooling fluids or other matters.”"—A communication.— 
Dated 16th June, 1864. 

This invention relates to improvements in that description of freezing 
and cooling apparatus wherein mixtures of ice and salt, or other treezing 
or cooling mixtures or compounds, are employed, such mixtures being 
placed in contact with or surrounding the vessel containing the cream, 
water, or other matters to be frozen or cooled, and in which a rotation 
beater revolves. One part of these improvement consists in the arrange- 
ment and application of an arm or arms to the axis of the rotating beater, 
which agitates the mixture of ice and salt, or other freezing mixtures, and 
thus causes the freezing mix'ure to circulate in contact with the external 
surface of the vessel containing the fluids or matiers to be frozen or cooled. 
Part of these improvements consists in causing one part of the beater to 
act against the inner surface of the vessel containing the fluids or matters 
to be frozen or cooled, so asto thoroughly remove or scrape off the cooled 
or frozen particles as fast as produced.—Not proceeded with. 

1507. W. CuaRK, Chancery-lane, London, “‘ Apparatus for washing or dye- 





1864. 
This invention cannot be described without reference to the drawings. 


1508. M. E. Bowra, Upper Norwood, Surrey, ** Tubes and caps made of 


wndia-rubber or other known elastic gum.”—Dated 17th June, 1864. 

This invention consists in making tubes and caps of india-rubber, or 
other known elastic gum, either plain or in colours, or embossed, corru- 
gated, grooved, or roughed, in any suitable or similar manner in which the 
said materia’s are now used for other purposes, and in applying the same 
to covering walking sticks, canes, whips, and the sticks of umbrellas, sun- 
shades, and parasols, either straight or tapered to the form and sizes of the 
sticks to be covered, and in fitting and covering the handles or knobs of the 
saine with the said mat rials. 

1510. T. T. Covenin, Bermondsey, ‘‘ Apparatus for compressing air or 
gases to be applied to various useful substances.”—Dated lith June, 

This invention relates to the discharging of projectiles from guns and 
ordnance, to the propulsion of carriages, or to the lighting of railway 
trains by means of compressed gas, The inventor proposes to effect the 
object of the invention upon the principle of compressing air or gas by a 
succession of pumps and receivers. The first pump receives a supply of 
air from the atmosphere, and forces the same into a receiver, wheuce it is 
conveyed to a second pump already compressed ; the second pump is then 
brought to bear upon the compressed uir, which is then forced into a 
second receiver, aud so on to a third or further series ; and, ultimately into 
a chamber or receiver of any kind or form, according to the purpose for 
which it 1s required.— Not proceeded with 
151). J. Hovers, Penny-hill, Bagshot, *‘ Machinery employed wm digging 

ane, and treating peat and bog earths or svil."—Dated 17th June, 
864, 

The patentee claims, First, the new and novel apparatus for excavating, 
the peat or other substance on a floating vessel, or on a carriage on wheels, 
by means of revolving screw excavators in connection with shield scrapers. 
Secondly, the squeezer, with its details of rollers, eccentrics, endless band, 
straining pockets, sliding divisions, and cover plates, by the use of which 
acting together peat is enclosed in a chamber and deprived of some forty 
per cent. of its weight by pressing out the water. Thirdly, the pulping 
machine, in its details of exterival casing, revolving shaft, knives, cutters, 
diaphragms, by weans of which the fibre of the peat is cut, crushed, and 
entirely destroyed. Fourthly, the propelling and steering wheel, by the 
use of wi.ich the barge is kept in position, steered, and made to progress at 
exactly the speed required to feed the cut of the screw excavators, 

1512. J. J. Bennett, Hyde-tervace, New Cross, ‘* Construction of pile drivers.” 
—Dated 17th June, 1864. 

This invention cannot be described without reference to the drawings. 

1513. W. H. Tootu, Rhodeswell-road, Stepney, ** Furnaces or apparatus for 
“generating carburetied hydrogen, carbonic acid, carbonic oxide, and 
cyanogen gases.” — Dated Lith June, 1864. 

This invention cannot be described without reference to the drawings. 

1520. J. H. Jonnson, Lincoln's-inn-fiells, “ Manufacture of looking glasses 
mirrors, &c.”"—A communication.—Dated 18th June, 1864, 

This invention consists iu the employment of platinum in the manufac- 
ture of looking glasses, mirrors, and other reflecting surfaces, as a substitute 
for silver, or for the tin amalgam hitherto emp!oyed in such manufacture. 
1527. A. Smiru, Hackney-road, London, ‘‘ Machinery for producing Jrills and 

gathered work.” —ated With June, 1864. 

This improved machinery is intended to be used with and applied to 
sewing machines, and is intended to produce frilled or gathered work by 
itself, or to produce frilled or gathered work and at the san.e time attach 
it to plain work. The machinery may be applied to any sewing machine, 
but for clearness’ sake the patentee describes it as applied to one of those ma- 
chines known as Wiicox and Gibbs’. On the eccentric at the end of the main 
shaft he fits one end of connecting rod, the opposite end of which is con- 
nected by a screw or pin to an upright lever, the bottom of which is free to 
oscillate upon a fixed stud. To the top of this upright lever, he fits one 
end of a crank, which has connected to its opp site end a pressing foot with 
a roughened under surface. This pressing foot is capable of play upon the 
end of the crank, to allow of the whole cf its under surface pressing upon 
the fabric, as hereafter explained. The plate upon which the work rests, 
and through which the needle passes, is formed double for a portion of its 
extent, to allow of the part of the work which is not to be frilled to pass 
between the two thicknesses of the plate, and thus out of the action of the 
pressing foot. Below the connecting rod first mentioned he fits a rocking 
lever. At one part of the throw of the main shaft carrying the eccentric, 
the eccentric comes in contact with one end of the rocking lever, and raises 
the opposite end, to which a bar is connected; this bar is formed with a 
head or button at top, and passing through an aperture in the work plate 
rests upon the under side of the crank connected to the upright lever before 
mentioned, and overcomes the pressure of a spring constantly pressing 
down the last mentioned crauk. 

1528. G. Brarp, Birmingham, “ Construction of punches used for punching 
the eyes of needles.”—-Dated 20th June, 1864. 

In carrying out this invention the patentee forms a holder or punch head 
of a suitable conical shape, but in two parts or jaws at the beak, the one 
jaw being removable or hinged to the other, These two jaws are grooved 
internally at the beak, to receive swall points or leugths of wire, formed by 
drawing the wire to any required section. These small points are placed in 
the grooves in the jaws, stops being provided at the base of the groove, to 
regulate their position; and the jaws are closed together and secured by a 
Set screw. A steady pin may be used upon the one jaw, engaging in asmali 
hole in the other, to keep both parts firmly in position. By these means, 
if the punching points break, others can be readily substituted. 

1530. W. Crozier, Durham, “ Constructing and applying gates to docks» 
_ locks, &e.”—Dated 20th June, 1864. 

For the pu: poses of this invention a gate for the entrance of a dock or 
lock, or other structure, is constructed, and the entrance to the dock or 
lock, or similar structure, arranged in such manner that the gate may be 
hung or turn on horizontal axes or hinges at its lower part, and shut 
ugaiust the entrance of the dock, lock, or other structure; the gate in 
openlug outwards will be caused to sink, and when open will be wholly 
immersed in a horizontal position, It is preferred that the gate should be 
constructed of iron, and be hollow, in order to obtain as much buoyancy as 
possible, When the gate is to be opened it is filied with water, and the 
upper part is moved outwards, so as to cause it tosink. When the gate is 
to be closed the water is pumped out, and the gate is raised and closed by 
poe pd gearing or tackle, aided by the buoyancy of the gate.—Not pro- 
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1531. T. WorsDkLL, Birmingham, “‘ Pulley or sheave block.”—Dated 2th 
June, 1864. 

In one arrangement of this invention the patentee suspends a ring on 
the driving shaft of the apparatus, and within the ring he places a roller, 
having attached to it two sheaves for carrying the chains with the load ; or 
the sheaves and the roller may be cast or otherwise made in one piece. 
Upon one end of the driving shaft, on which the ring is suspended, he 
attaches a sheave or wheel, provided with an endless chain or rope, upon the 
pulling of which the shaft with the ring and contained roller are made to 
revolve, and thereby raise or lower the load, according to the direction in 
which the chain is pulled. The said shaft, ring, aud roller are either 
fluted, grooved, or made plain, as may be found best to insure sufficient 
adhesion for raising the load. 

1534. J. Houmes, Wylde-green, Sutton Coldfield, “ Beer engines.” —Dated 20th 
June, 1864. 

This invention has for its object to raise two or more liquids by means of 
one pump. the said pump being so constructed that it can be made at pleasure 
to raise liquid from either of the barrels or cisterns with which it is con- 
nected, The invention is especially applicable to beer engines, but 
it is also applicable to the raising of hot and cold water for 
baths, and to other like purposes. As applied to a beer engine, 
the invention consists of the following improvements in and additions to a 
a pump :—The patentee employs in the pumpa piston of the kind commonly 
called a trunk pi-tou, that is, a tube open at top and closed at bottom, 
the connecting rod being jointed to tre bottom of the said tube. The said 
trunk piston works through a stuffiag-box at the top of the cylinder, the 
packing of the stuffing-box consi-ting of two slit rings or hoops made from 
a tube of the same size as that in which the piston slides. These slit rings 
are surrounded by a strong collar of vulcanised india-rubber, or other com- 
pressing material, or wire, or both, by which they are pressed into close con- 
tact with the piston. The slit rings are so placed in the staffing: box that the 
slit in ove does not coincide with the slit in the other. The base of the 
lamp cylinder is provided with two or more valves opening upwards, the said 
valves being respectively connected with pipes passing to the barrels from 
which beer or other liquic is to be drawn. When two valves are employed 
he closes or fixes down one of them at pleasure in the following manner :— 
A horizontal shaft passing through the base of the pump carries inside the 
pump a lever, the ends of which are respectively situated over the said 
valves. The said shaft has at its outer end a handle, by which it can be 
turned ; by moving the handle in one or the other direction, the lever may 
be made to press upon, and hold down, on» or other of the valves, and per- 
mit the pump to raise liquid only through the other. The delivery pipe 
opens into the base of the cylinder, and is provided with a valve opening 
upwards or outwards, and also with a tap for removing any liquid left in 
the delivery pipe and in the base of the pump. In working the pump, liquid 
is raised on the lifting of the piston through that valve in the base of the 
pump cylinder which is not pressed down, and is delivered on the descent of 
the piston through the delivery pipe. 

1535. J. Tuompson, Manchester, “ Machinery for cutting, shaping, and 
grinding iron and other metals.”--Dated 21st June, 1864. 
This invention caiunot be described without reference to the drawings. 


. q . " . g | 1541. H. Puiuiips, Oldham, ** Railway hoists worked by turbines and the 
ing skeins of thread, silk, &c.”—A communication.—Dated 17th June, | 





preservation of the water which has passed through the turbine Jor supply- 
ing the tanks of engines, &c.”"—Dated 21st June, 1864. 

In carrying out this invention the patentee fixes on the shaft of the 
turbine two drums or pulleys, connected by ropes or belts to two loose 
drums or pulleys on the shaft of the hoist, one of the ropes or belts being 
crossed and the other open; and for fixing the drums or pulleys to the 
shaft as required he employs forks or clutches, worked by a lever, which 
arrangement is for the purpose of using the turbine only when the weight 
is being lifted. The said turbine is of such dimensions and power as the 
hoist requires, and he places it in any convenient position, and passes the 
water from the main through a meter to thé turbine ; but instead of allow- 
ing the water after it has passed through to be wasted, he discharges it 
through one or more pipes to one or more tanks to be used as reservoirs 
for supplying water to locomotive engines, or any other object or purpose 
connected with a railway station. 

1542. W. CaRkINGTON, Stockport, and T. TURNER, Manchester, “ Churn or 
agitator.”—Dated 2st June, 18ii. 

In carrying vut this invention under one modification the patentees 
suspend a vessel of any suitable shape or dimensions on pivots or studs in a 
framework, there being a rod for working a dash or agitator in the said 
vessel similar to an ordinary churn. They give motion to the rod by a 
crank turned by a handle, or any other means, and fixed to the surilace of 
the crank, or tu the crank pin, a bevel wheel, gearing into avother bevel 
wheel fixed to a socket on the top of the rod which works the dash or 
agitator. When the crank is turned it gives reciprocating and oscillating 
motion to the dash or agitator, the bevel wheels giving to it at the same 
time revolving motion, and the vessel itself. in consequence of its being 
suspended on pivots, has an oscillating motion, which motions, all acting 
together, serve as a powerful azitator for churning milk, mixing colours, 
or agitating s ze, starch, or other liquids or compounds, 

1643. T. O. Dixon, Steeton-in-Craven, Yorkshire, “ Stoppers for bottles, jars, 
de.” — Dated 21st June, 1864. 

This invention consists, Firstly, in forming a screw plug of wood, or other 
suitable material, and introducing it into an ordinary cork, which is bored 
out for the purpose. Thecork is screwed thereon by glue or other cement, 
The head of the plug is made large enough to project beyond the cork, 
forming a cap to the bottle, juz, or other article. Secondly, the means of 
withdrawing such stoppers from bottles consists of a pair of levers con- 
nected together by a hinged rod, one lever being formed to clip and fit 
under the cap of the stopper, and the other to clip the neck of the bottle or 
jar and rest on the shoulder thereof. 

1545. J. Fores, Old Ford, Bow, ** Apparatus for manufacturing sulphate 
of ammonia and sulphurv acid.” - Dated 21st June, 1d64. 

This invention consists in certain improvements in the manufacture of 
sulphate of ammonia and sulphuric acid from, or by meaus of the agency of, 
sulphuretted hydrogen gas, disengaged during the process of saturating 
sulphuric acid with ammoniacal vapour. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 





QuartTEerRLy Meerines: Wolverhampton and Birmingham: Very 
little Business—WitL THE Men Srerike? The Men and ther 


Employers: The Men must give in—Pia lRaADE—No Sales Here— 
Goop Trape in Best Iron rx Yorksurre: Sales of Pigs there 
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Expvosion. 

Tue current series of the Quarterly Meetings of the iron trade was 
commenced on Wednesday in Wolverhampton, but little or nothing 
was done. The busines, such as seemed foreshadowed, appeared by 
consent to be left over until the following day. The time of the 
meeting was, therefore, occupied chiefly in the commencing of in- 
quiries, and in speculating on the course which the puddlers and 
millmen are likely to take. 

Yesterday (Thursday) the second and chief meeting came off in 
Birmingham, where there was a numerous and influential attend- 
ance, merchants from London and the leading provincial towns being 
present. ‘There were, however, very few transactions booked. This, 
to some extent, is traceable to the misfortune that the notices for 
a reduction of wages were not made to expire before the commence- 
ment of this week. 

Consumers seem almost universally to anticipate a reduction in 
prices as a result of the ‘owering of wages ; and, as the small demand 
at the works enables the makers to complete any orders that they 
now receive with uvusual despatch, merchants are inclined to hold 
back from buying till the men have resumed work on the new 
terme. Much doubt was expressed as to whether or not the men 
would accept the altered terms without a little resistance, In the 
Brierley Hill and East Worcestershire district there is reported to 
be a growing determination to resist a larger reduction than 6d. and 
5 per cent. per ton respectively, instead of 1s. and 10 per cent. 
Most of the men have, in the. past week, had interviews with their 
respective employers, and have asked that those may be the terms. 
But the masters have promptly replied that there can be no abate- 
ment upon the terms of the notice, the reasonableness of which 
they have, at the same time, explained. In not a few instances the 
men have been forced to admit that they have latelv been receiving 
an advantage which has not been usual; but, inasmuch as they 
lave been experiencing that advantage for a short time, they profess 
to see no reason why their employers should not still continue 
to allow it. At the same time, the men in the Wolverhampton 
district have generally led their employers to conclude that, so far 


‘ as they are themselves concerned, they are prepared to resume 





work at the drop. Nevertheless, they resolve to be guided by 
the decision of the committee. That decision, it is expected, will be 
made known after a meeting of the executive at Brierley Hill next 
Monday. According as the councils are peaceful or warlike in their 
tendency, so will orders be given out or withheld, for if it should 
be warlike masters will not accept them if they are offered. Which- 
ever decision is arrived at, the men must ultimately give way. Very 
few home orders are arriving, but there isa good demand for common 
iron for Bombay. Nothinz is being done for America, and a rise in 
gold has somewhat checked the expectations that were beginning to 
be entertained, that we should soon receive specitications from thence, 
but there are several reasons which are given to show that so soon 
as a is less costly a pretty good trade will for a time be re- 
sumed, 

Pigs are not being sold here, but best samples are being purchased 
very freely in Yorkshire, where all the firms who are noted for the 
excellency of their iron and steel for boiler making, machine making, 
bridge building, and the like, are quite busy. To such an extent is 
this the case that one gentleman who has just returned from a jour- 
ney in Yorkshire has already done more business this quarter than 
he booked the whole of last year. Doubtless the termination of the 
Leeds strike has much todo with this state of things, but that engi- 
neers continue to make a heavy demand upon the Yorkshire houses 
for iron of reliable quality there can be no room for question. The 
fact is also encouraging as showing that while some foreign ma- 
chinists are doing a good trade, British firms are by no means in- 
active. 

Welsh finished iron continues to be offered on tempting terms, 
and the competition is being complained of. That competi- 
tion will be greater if the demand should not revive, for the 
Welsh masters also have given their men notice for a drop in 
their wages, and will, in consequence, soon be in a position to offer 
still more enticing conditions to buyers here. The evidences seem 
to be in favour of such a change on an early day, for the news from 
the States relative to the rail trade is, for the present, discouraging. 

But while these facts are well known in this district there was 
not, either in Birmingham yesterday, or in Wolverhampton on 
Wednesday, any feeling of despondency. On the contrary there is 
a general expectation that next month will see the commencement of 
a demand tor export on account of the spring traie; that, added to 
the home demand, will afford full employment at the majority of the 
works. The day of high prices is, however, doomed; and past 
experience will make masters cautious how they rapidly advauce 
rates, however great may be the pressure on the part of buyers, 
influenced— as was the case during the late advances—by an 
ungrounded fear. 

The British iron firms have been “ put upon their metal” by the 
iron letter that was sent to this country from Pennsylvania by a 
recent mail, and to which reference was again made by us last week. 
On Wednesday the Birmingham Daily Post had the following :— 

“ The iron letter sent to us from Pennsylvania, as ‘ the thinnest 
sheet of iron yet rolled in the world,’ has elicited numerous com- 
petitors in this country, aud has at last been signally beaten. The 
sheet in question was the 1,000th part of an inch in thickness. The 
other day we mentioned that iron had been rolled at Cardiff con- 
siderably thinner, and since then some iron still thinner, rolled by 
Messrs. James, of Bilston, has been shown to us by Mr. Brinton, of 
Great Charles-street, in this town. Yesterday two other samples 
came to hand. One of them, rolled from common iron in the ordi- 
nary sheet mills, by Messrs. Robert Williams and Co., of Swan 
Village, Westbromwich, is 1,015th part of an inch thick, is very 
tough, and has a very good even surface The other specimen, 
which at present bears away the palm, consists of two sheets, 
measuring 8in. by 5}in., weighing respectively 49 and 49} grains, 
and being the 1,4v0th part of an inch in thickness! These 
marvellous examples of iron rolling were produced by Messrs, 
Nevill, Everitt, and Co., of tve Marshfield Llronworks, Llanelly. 
The Messrs. Everitt, of Kingston Works, in this town, are pariners 
in this tirm; and, therefore, a Birmingham house may finally claim 
the credit at first taken by our ironworker at Pittsburg the 
Birmingham of the United States. It should be added that one of 
the specimens sent us by Messrs. Nevill and Everitt, is beautifully 
finished ; the other is left just as it came from the rolls, not having 
been annealed. 

The meeting of the creditors of Mr. William Edgeworth Gibbons, 
of the Deepfield Furnaces and Greatbridge Lronworks—whose failure 
we reported in our last—took place at the Queen’s Hotel on Thurs- 
day, and was numerously attended. The statement of affairs pre- 
pared by Mr. G. Ryland, the accountant, showed trade liabilities 
unsecured, £14,727, and assets, £3,040. An offer made on the part 
of Mr. Gibbons of a composition of 5s. in the pound, in instalments of 
1s. each, at intervals of three, six, twelve, eighteen, and twenty-four 
months, but without security, was declined, and a memorandua 
agreeing to an assignment to trustees for the purpose of investigating 
and realising the estate, was unanimously assented to by the creditors 
present. 

The coal trade is very dull. There is scarcely a master who could 
not employ many more miners if there were demand enough for the 
product. 

Relative to the general trades of this district, we have to report 
that in Birmingham there is a fair supply of orders in hand, the 
execution of which will be commenced as soon as stocktaking and 
repairs to machinery have been completed; and in most of the 
principal branches there is sufficient to keep the manufactories at 
work until the travellers again go out to obtain fresh orders. The 
foreign orders which have been received are on a moderate scale. In 
Wolverhampton the tin-plate works and brassfounders are, ou the 
whole, weil employed, while there is an average demand for hollow 
ware and japanned goods for the export trade. There is continued 
activity in the lock trade; and with respect to miscellaneous branches 
of manufacture the reports are also favourable. The same may be 
said in regard to the iron-plate workers of Bilston, where, however, 
the japanners are not quite so well off for orders. The nail trade is 
not in a prosperous state. There is not much activity in the lock 
trade of Willenhall, and inactivity still prevails in the gunlock 
trade at Darlaston. At Wednesbury the tube makers are moderately 
well employed, but there is not much briskness in the demand. There 
has been a slight decrease in orders for the home trade. Several 
railway contracts fully occupy makers of boilers, girders, spikes, &c., 
in that neighbourhood, At Tipton there is full employment for the 
chain and cable makers ; an improvement has taken place in the rivet 
trade, and there is tolerable briskness amongst ironfounders. ‘The 
same remark will apply to the ironfounders at Westbromwich, where 
there is a tir demand for the various articles manufactured in that 
locality. At Walsall trade is tolerably brisk, the saddlers’ iron- 
mongers being moderately busy. 

A remarkabie boiler explosion happened on Friday at Walsall, on 
the premises, in Peel-street, of a pork butcher, named Smith, 
causing injury to two persons, one of whom was the son of the pro- 
prietor. ‘I'he boiler was 5{ft. 3in. long, and 2ft. 9in. in diameter, and 
it was constructed of only four jin. plates. The top and bottom were 
of two large plates, united at the sides by another two, much 
narrower. The ends were slightly elliptical, and were fastened in 
with angle iron. There was a very large man-hole for so small a 
boiler, causing a hole in the shell 18in. long and 13in, wide, and 
leaving only 6in. of the shell between it and the frontend. The 
explosion appeared to have commenced by the complete tearing out 
of the front end, whick carried away half the angle iron with 
it to a great distance, leaving marks of its flight upon the 
surrounding roofs. In an opposite direction to the front end the 
body of the boiler was thrown; and after knocking down the wall 
at the back of the premises, and causing the fall of the roof, it fell 
over two rows of high houses on either side of High-street, and 
alighted on the roof of a public-house (the Joiners’ Arms), about 
300 yards away. Having broken through the roof the body of the 
boiler tinally rested on the floor of the attic. The “ body” was very 


little injured, there being only one or two splits in the sides near 
the ena that bad torn out. This had resulted from the weakness 
of the angle iron, which was made with butt joints, instead of 
being welded into one piece. 


The fall had been so much broken by 
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the roof that the shape was unaltered in any way. The damage 
from the scattered bricks, and the broken windows in the neigh- 
bourhood, showed the explosion must have been very violent, and 
would lead to the supposition that the cause was accumulated pres- 
sure. The holes in the boiler where the steam and feed pipes had 
been attached were very small. There was no indication of over- 
heating or shortness of water; and the many splashes of dirty 
water on the slates around would confirm this. ‘There was no means 
of ascertaining after the explosion what had been the pressure in 
the boiler, as the safety valve was not to be seen, nor was any 
steam gauge noticed. The boiler had been used chiefly for heating 
water; and, no doubt, had been worked without the intention of 
ever having high-pressure steam, but, at the time of explosion, the 
accumulation of steam had escaped observation. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL: Mersey Docks and Harbour Board: Proposed Appoint- 
ment of a Building Surveyor for Liverpool: Baths and Washhouses; 
The Lilia (s.)—Boutron Town Hatit—Tae Norru-Eastern 
District : Commercial Visit of Mr. Somerset Beaumont, .P., to 
Austria: Dinner Given by Mr. G. R. Stephenson: The Cleveland 
Iron Trade — State or Trape: Sheffield: Derbyshire: South 
Yorkshire—Pustic Works at MANCHESTER, EMPLOYMENT OF 
Tuk Corton Operatives—Roap Locomotives, &c. IN THE 
West Ripinc.—Se rtann: Clyde Shiptuilding; Port Glasgow : 
Glasgow Customs: The Scotch Pig Iron Trade. 


To commence with Liverpool, we may note that at the last sitting 
‘of the Mersey Docks and Harbour Board, the works’ committee sub- 
mitted a resolution approving of plans presented by the engineer for 
the erection of a new observatory at Bidston, at a cost of £6,000, 
The subject was, however, referred back, in order that the Board 
might have an opportunity of inspecting the plans. The Liverpool 
Town Council has been debating the propriety of appointing a build- 
ing surveyor. At the last meeting of the council, the subject was, 
however, sent back to the committee to which it had been referred, 
The salary talked of is £300 per annum From a tabular statement 
issued by the baths committee of the council we learn that during 
the years ending August, 1863 and 1864, the total number of bathers 
for 1863 and 1864 was 387,280, against 325,974 for 1862 and 1863 ; 
and 11,661 in 1842 and 1843, when the baths were first established. 
The washers were:—In 1863-4, 77,911, against 77,566 in 1862-3; and 
9,837 in 1842-3. The total receipts were :—1863-4, £7,950 0s. 10d., 
against £6,727 6s. in 1862-3, and £159 11s. 1d. in 1842-3. We remem- 
ber that the late Sir R. Peel was sneered at and ridiculed when he intro- 
duced his Baths and Washhouses Bill, but the measure has conferred, 
without doubt, great benefits upon the poorer classes. Yesterday week 
the steamer Lilia, intended for the blockade service, made an 
experimental trip to the Northwest Lightship, with a party on 
bourd. ‘The vessel was built by Messrs. W. C. Miller and Sons, and 
engined by Messrs. Fawcett, Preston, and Co. She is a paddle 
wheel steamer of 1,100 tons. Her length is 265ft.; breadth, 30ft. ; 
and depth, 15ft. She is fitted with engines of 300-horse power 
nominal. With a cargo of coals (400 tons) on board she made an 
average speed of seventeen and a half to eighteen miles per hour. 
Her engines indicated 1,950-horse power, the pressure of steam 
being 35 1b, to the square inch. The revolutions were thirty-six per 
minute. 

Lhe tirst prize (£120) given by the Corporation of Bolton, Lanca- 
shire, for a town-hall design, has been gained by Mr. Hill, of 
Albion-street, Leeds. The third prize (£40) was awarded to a de- 
sign by Mr. Brodrick, of Leeds. Professor Donaldson was entrusted 
with the decision. 

From the north-eastern district we learn that Mr. Somerset Beau- 
mont, one of the members for Newcastle-on-Tyne, has gone to 
Vienna, to represent the Associated Chambers of Commerce during 
the negociations that may take place with a view to the conclusion 
of a commercial treaty between England and Austria. In a letter 
which has been received at Newcastle the hon. gentleman says he 
has “every reason” for stating that “our expectations will not be 
disappointed.” Mr. G. R. Stephenson gave a dinner last week to 
the managers, clerks, and workmen generally employed at Messrs. 
R. Stephenson and Co.’s engine manutactory, South-street. Owing to 
the number to be entertained—somewhere about 1,300 in all—there 
was found to be no room in the town sufliciently large in which to dine 
so great a company, and the firm was, therefore, under the necessity 
of engaging the Corn Market for the purpose. Mr. Stephenson 
intended to preside at the dinner, but was unable to do so in conse- 
quence of an attack of bronchitis. The fullowing telegram was read 
from him to the company amid loud cheers :—“1 am still confined to 
the house. When the clock strikes six, Greenwich time, my family, 
friends, and self will rise and drink the health of the workmen of the 
factory. I ask all our men to stand by me in keeping up the name 
and character of the old shop in South-street.” A better feeling is 
reported to characterise the Cleveland iron trade. There is little 
revson to doubt, if the anticipations of cheaper money are realised, 
there will be a return of speculation in pig with a natural result of a 
general advance in prices. It must be borne in mind also, that the 
conversion of the ironworks of several firms to limited liability 
companies, will conduce to the stability and independence of the 
trade. Annexed is a statement of the position of the blast furnaces 
of the district, January 6th: — Bolckow and Vaughan, Eston, 
nine in; Clay-lane Company, ditto, six in; South Bank Com- 
pany, ditto, three in; Jones, Dunning, and Co., Cargo Fleet, 
two in; Cochrane and (0,, ditto, four in; Gilkes, Wilson, 
Pease, and Co., ditto five in; Bolckcw and Vaughan, 
Middlesborough, four in § Hopkins and Cc., Middlesborough, 
two in; Bell Brothers, Port Clarence, six in; Warner, Lucas, 
and Barrett, Norton, three in; Holdsworth and Co., Stock- 
ton, three in; Rosedale Iron Company, Limited, Ferrvhill, thiee in ; 
B. Samuelson, Newport, three in; W. Whitwell and Co., Thornaby, 
three in; South Durham Company, Darlington, three in; Bolckow 
and Vaughan, Witton Park, four in; Weardale Iron Company, 
Limited, Stanhope, one in; Weardale Iron Company, Limited, low- 
law, tive in; Derwent lron Con,pany, Limited, Consett, eight in, ten 
out; total, seventy-seven in and ten out. Annexed is also a state- 
ment of the furnaces building:—Jones, Dunning, and Co., Nor- 
manby, one nearly ready ; South Bank Company, Eston, two nearly 
ready ; ditto ditto, one and two-thiras completed; Mopkins, Lloyd, 
and Co., Middlesborough, two completed; Bolckow und sVaughan, 
Eston, two half completed; Middleton Iron Compeny, Limited, 
Pightiog Cocks, two half completed; Rosedale Iron Company, 
Limited, Ferryhill, four nearly ready ; South Bank Company, Eston, 
two commenced ; Stevenson, Jaques, and Co., Middlesborough, two 
commenced ; Swan, Straubenzee, and Co. Cargo Fleet, two com- 
menced ; Eastow and Co , Carlton, two half completed. 

Business has been rather slack at Sheftield, although there are 
still some good orders on hand for the Indian and Australian 
markets, The trade with India, especially in cutlery and plated 
ware, has been very active during the past year. The Australian 
market has also been active in the main, the quantity of shears and 
general cutlery having been in excess of previous years. ‘Lhe tool 
trade, however, has been slightly smaller. The Indian and Aus- 
tralian markets are both still good, as is also the French market, 
these being almost the only markets that are active at the present 
time, though some houses in the home trade are doing moderately 
well. On the whole, the trade in manufactured goods has 
satisfactorily increased during the past year; and this has caused 
an increased home demand for steel. The foreign and colo- 
nial demand for steel has, however, been rather smaller, on 
the whole, than in 1863. The falling off has taken place 
during tbe last four months. In the Derbyshire district 
the iron trade is quiet; there is no great change of importance, 
but business does not display quite so much vigour as formerly. 
‘The coal trade is in an excellent state. There is no alteration in the 
iron trade in the South Yorkshire district, the decision come to at 
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the late meeting of the Staffordshire masters not appearing to affect, 
so far, the good understanding which has so long existed between 
the employers and their men. In Barnsley “ softs” and Silkstone 
coal there has not been so much doing, For steam coal the demand 
is only moderate, as is usual at this time of the year. Fresh markets 
are now being opened in the south for the sale of Barnsley house 
coal. 

At the last meeting of the Manchester city council, the general 
purposes committee reported that they bad resolved that curing the 
three winter months the operatives sent to work at the cemetery by the 
guardians should be allowed 54d. per cubic yard, instead of 4}d., 
as heretofore. The city surveyor has reported to the committee— 
‘* That 114 cotton operatives are employed at the cemetery, and that 
all such operatives have been provided with clothes by the relief 
committee, and 72 have received suitable boots, either from the 
guardians of Manchester or Chorlton-upon-Medlock, or the central 
relief committee. As the consequence of the arrangements recently 
made at the request of the sub-committee by the contractor, the city 
surveyor has been enabled to apply to the Manchester guardians for 
34 additional cotton operatives (which was the number by the last 
report on the books of the Manchester guardians), and also for six 
additional cotton operatives from the Chorlton-upon-Medlock and 
Ardwick relief committee, to be sent to the works. The city sur- 
veyor also reported that, on Monday, the 19th December, he 
obtained from the central relief committee the promise of £100, 
upon the understanding that he would be responsible that such 
amount should be expended in giving to each of the cotton opera- 
tives a hot meal daily, which has been done since Wednesday, the 
21st December.” 

It is stated that steam ploughing and traction will shortly have to 
sustain a severe trial in the West Riding. Mr. J W. Childers, of 
Cantley, gave notice a short time ago, under the provisions of “ The 
Locomotive Act, 1861,” for an order prohibiting the use of any kind 
of locomotive propelled by steam or any other than animal power on 
the roads in the West Riding, except between twelve at night and 
six in the morning. This notice was abandoned, but Colonel Smyth 
and other justices, without giving any notice to the parties interested, 
have applied to Sir George Grey, as one of the principal Secretaries 
of State, for an order for Lower Agbrigg, and Sir George Grey has, 
in accordance with the power given to him by the above-named Act, 
made an order that no locomotive shall travel on any public road in 
that district (Lower Agbrigg) except between the above bours— 
twelve at night and six inthe morning. It is thought by the Wake- 
tield West Riding Steam Plough Company that this will have the 
effect not only of putting a stop to their steam ploughing, but will 
also prevent the use of all traction engines on public roads, and the 
directors have sent a memorial to Sir George Grey, begging him to 
hear the parties interested before he gives any further order for the 
West Riding, or any part of it, and asking that the above order may 
be rescinded. There is said to be considerable difference of opinion 
amongst the magistrates on the subject. 

We turn to Scotland. In the Coatbridge district the malleable 
ironworks and collieries have orly recently resumed operations, after 
rather protracted holidays. An iron screw-steamer, named the 
Roma, built for Messrs. Handyside and Henderson, by Messrs. 
Alexander Stephen and Sons, has been launched from the building 
yard of the latter, at Kelvinhangh. The engines are being supplied 
by the Finnieston Steamship Works Company, and the vessel is to 
be employed in the Mediterranean trade. At the last meeting of the 
Port Glasgow harbour trust, the clerk read several communications 
which had passed between the committee and the railway directors, 
in regard to the laying of rails along the quay. The offer of a loan of 
£7,000 at 4 per cent. for five years by the railway company was 
accepted, it being understood that the five vears would not commence 
till the whole of the work was finished. Mr. Laird pointed out the 
necessity of a dredger being obtaived for the harbours, but the matter 
was left cver till the next meeting. The Glasgow customs revenue 
for 1864 amounts to the sum of £986,492 11s. 3d., being the largest 
amount ever collected in the Giasgow Custom House in one year. 
The annexed table shows at a glance the course of the Scotch pig iron 
trade for the last twenty years :— 























. _ - | Prices of 
, "urnaces roduc- Ship- (Estimated 3-5ths and 
Year. | erected. In blast. tion. ments. Stock. 2-5ths 
| | G.M.B. 
Tons. | Tons. Tons, 
1845 109 | M4 475,000 | 194,000 | 240,000 | 76s. 0d. 
1846 125 v7 580.000 | 376,000 144,000 75s, ud, 
147 130 89 | 540,000} 370,000 80,009 | 463. 6d. 
1848 | 140 |) «(103 600,000 | 394,677 98,600 | 43s. Od. 
1849 143 0—=|Ss«118 | 692,000 | 374,431 194,000 | 47s. 6d. 
1850 143 105 | 630000| 324,658 | 275,000 | 45s. Od. 
1851 143 114 | 775,0°0| 450,000 | 350,000 | 37s. 6d. 
1852 144 113 | 780000] 424,000 450,000 | 72s. 6d, 
1853 144 114 | 720,000} 620,000 220,000 | 80s. Od. 
1854 149 115 780,000 | 590,000 | 130,000 | 65s. Od. 
1855 | 157 | 122 | $20,000 | 542,000 110,000 74s. 6d, 
1856 | 161 | «228 | 820,000 | 500,000 100,000 73s. 94d, 
1857 165 125 900,000 | 532,000 168,000 5's. 6d, 
1858 165 134 950,000 | 560,000 330,000 | 54s. 6d, 
1859 170 125 980.000 | 575,000 390,000 | 57s. Od. 
1860 71 133 1,000,000 | 576,000 500,000 | 503, 3d. 
ls6L 171 122 | 1,040 000 | 590,000 | 600,000 | 48s, 6:1. 
1862 170 125 | 1,080,000 | 565,000 700,000 | 54s. 3d. 
1863 lil 134 1,150,000 | 620,000 720,000 68s, 6d. 
1864 163 15 1,169,000 676,000 760,0.0 49s. 9d. 


These figures certainly display an astounding progress in this highly 
important branch of Scottish industry. Information has been re- 
ceived in Glasgow of the arrival at Valparaiso of the Pacific Steam 
Navigation Company’s new steamship Payta at that port, after the 
rapid passage from Liverpool of thirty-five days, including stoppages 
at Madeira, St. Vincent, and Monte Video, for landing goods and 
passengers. ‘The Payta was built and engined by Messrs. Randolph, 
Elder, and Co., of Glasgow, and is the fourteenth steamer supplied 
by them for this service, with their patent double cylinder expan- 
sion engines for economising fuel of 400-horse power. The vessel is 
She must have averaged 340 
statute miles on a consumption of 29 tons of coals daily during her 
entire voyage. The total mambers and classes of vessels launcued on 
the Clyde during 1864 were as follow :— 











War vessels, No. Tons. 
Tron-clad rams .. 1s se ce ce vo 3 «oe os 11,900 
Paddle steamers .. 1. «2 +s ef +s 80 .. «2 57,000 
Screw steamers .. .2 «2 oF of oe 89 67,340 

Sailing vessels. 

Oss. <s ol oe ~s cc «co o& «6 9 os 38,000 
Composite .. se oo «+ oe ef of 5 oe ce 4,650 
Wooden .. «2 ce «2 ce c8 ce o© D8 ee eo 5,110 
Total launched, 1864 .. .. «e «. 220) «se oe 184,000 
Do. 1803 wwe ee 170) oe) oe 125,000 
SREPGNND. cc ce ce ce ce es ce 60,000 


Total power of engines, 1864 .. .. «. « 
Supposed power supplied to véssels built 
elsewher@ we «. oe se co oe oe oe 5,500 





Total co «wo ce ce ce ce ce ce oe 

Thus the course of the Clyde is still onward. 
A private circular has been issued from the offices of Messrs. Alfred 
Whitworth, Clemesha, and Co., financial agents, Manchester, 
ing that arrang ts have been effected to amalgamate the 
very extensive iron and engineering works of Messrs. Hopkins and 
Co. and Messrs. Gilkes, Wilson, and Co., both of Middlesbro’-on- 
Tees, and to convert the same into a joint-stock company, under the 
name of Hopkins, Gilkes, and Co., Limited. ‘The capital of the 
company is fixed at £675,000, in shares of £15 each. The veudors 
take up a very large proportion of the capital themselves, on which 
they are to receive no dividend for three years, unless an average 
dividend of 10 per cent. be paid to the other shareholders, The 
board of directors, which is first-class in every sense of the word, 








consists, amongst others, of Isaac Wilson, Esq., of Nimthorpe Hall ; 
W. R. I. Hopkins, Esq., J.P., and D.L.; Henry Pease, Esq., M.P.; 
E. Gilkes, Esq., J.P., ex-mayor of Middlesbro’; and of Richard 
Birley, Esq. John Hall, Esq., and James Fletcher, Esq., of Man- 
chester. There is no doubt that the capital of this company, now 
offered by private circular, will be readily subscribed, and yield a 
remunerative return to the shareholders. The share list will be 
closed on the 21st inst. 





THE METAL MARKET. 


BAILs in moderate request ; the quotations are quite nominal. 
Tin.—There has been a slight improvement in the foreign article. Banca 
has been done at £94, and Fine Straits at £90 per ton. 
Tix PLatEs.— Depressed ; Coke, 21s. 6d., and Charcoal 26s. 6d. per box. 
Coprsr.—A dull market. Chillian, £82; Burra Burra, £93; Tile and 
Cake, £89 ; Sheathing, £98 per ton. 
s — good demand, at £20 per ton English, and £19 10s. Sofi 
panish. 
SpeuteR.—Nothing doing. £18 10s. per ton, nearest price. 


Moats and Co. 
Old Broad-street, London, E.C., Jan. 12th, 1865. 





PRICES CURRENT OF TIMBER. 














1864. 1865. | 1864. 1865, 
Perload— 245 £8 £ &8£ & Perload— #4 5 £58/ 48 £4 & 
eecececeeeeeeed3 101310 12 013 0|| Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 4 10)| Canada, Ist quality 17 01819) 17 018 0 
yellow pine... 310 4 0 310 410! 2nd do... 11 01210) 11 0123 © 
St.John, N.B,yel.. 0 0 0 0 O 0 O O|| Archangel, yellow 13 10 14 10} 13 0 1310 
Quebec, oak, white.. 610 7 0 510 6 10|) St. Petersbg.yel... 311013 0| 111019 v 
birch...... 310 410 310 410)| Finland.,........ 3101010 9 010 0 
Memel.. 0 0 00 O 0 U O|| Memel ..........10 015 0] WW O15 + 
elm .. 310 5 0 310 5 0O}/ Gothenburg, yel... 10 011 0) 10 O11 0 
Dantzic, oak . 310 610 310 6 Ww white 9 0 9 10 | 9 0 i 
fir.. 215 4 0 210 8 10/| Gefle, yellow...... 1010 11 10; 10 lo) dv 
Memel, fir .. 315 4 0 3 5 310'|-Soderhamn ...... 91011 3| 91010). 
BAER cc co ccce 310 315 4 O 3 5) Christiania,perC } 
Swedish .... - 210 215 210 215) 12h, by » by9> 18 023 0} 21 0 ay : 
Masts,Queb.rd.pine 510 610 5 0 6 0 in, .... yelow 
pine 510 610 5 O 6 O|| Deck plank, Dnts . 
Yipined 0.0.0 0.00 0|| perdofudin..g C24 2 6) 0161 4 
Lathwood, Dantz.fm 710 810 510 6 10)| Staves, per standard M. Pe 
St. Peters 810 910 8 O 8 lU|| Quebec, pipe...... 60 0 650, 70 O 75° 
Deals, per C., 13ft. by fey punchon 18 0 200) 18 0 2vu 
Quebec, wht. spruce 15 10 18 0 15 10 18 10/| Baltic crown) 220 0 250 0/150 0 160 v 
St.Jhn,wht.spruce 13 015 0 14 01510 pipe........ j ’ 











Brecon, MerTHyR, AND Newrort Raitway.—The alterations and 
inprovements on the Old Rhymney section of this line, in order to 
adapt it for passenger traffic, are nearly completed, and early in the 
new year passenger trains are to commence running from Newpori. 
to Ruymney. The works on the branches are also being proceeded 
with to complete railway communication between Newport, 
Aberdare, Merthyr, and Brecon. When the Bargoed branch is 
completed it is expected that a large quantity of Aberdare coal wi!l 
be brought down the line to Newport for shipment, as the Brecon 
and Newport Company have running powers over the Great 
Western Aberdare branch.— Swansea and Glamorgan Herald. 


Lonpon AssocraTion OF ForemMen Eneingers.—This society met on 
Saturday the 7th inst., at its rooms in Doctors’ Commons, city of 
London, for the election of officers and the transaction of general 
business. It was shown that the affairs of the Association were in 
a flourishing state, and that its usefulness was increasing year by 
year. Mr. Joseph Newton was induced again to accept the office of 
— principally that he might complete the superannuation 

und commenced last year by Henry Grissell, Esq., and whose pro- 
position for raising asum of £500 is in a fair way towards realisa- 
tion. Mr, Sanson was elected vice-president, and Mr. David Walker 
secretary, for the year 1865. Mr. C. F. Hayes was to have read a 
paper “On the Drawing of Steel Tubes,” but, owing to the lateness 
of the hour, this was postponed. Mr. Hayes, however, produced 
numerous specimens of such tubes, round, hexagonal, and square on 
their outer surfaces. They varied in size from 2in. diameter 
to 1-16in., and some of the tools, &c., used in the process of drawing 
were also exhibited. It was explained that the peculiarities of the 
operation were, that the material was dealt with in a cold state. and 
that tubes of any size, up to 2ft. diameter and 50ft, in length, could 
be produced by its means. Mr. Hayes further stated that having 
been for a number of years at the Enfield Small Arms Factory, he 
was enabled to say that he would, by this process, produce tubes 
truer and very much cheaper than they would be manufactured at 
that establishment. A short but animated discussion followed 
Mr. Hayes’ statement, and in this Messrs. Irvine, Briggs, Walker, 
and others took part. It elicited the facts that any kind of steel, or 
other homogeneous metal, might be used for tube drawing, and that 
the material was rather improved by the process than otherwise. 
This latter statement had been verified by experiments under the 
steam hammer and by other means. Steel tube drawing was also a 
good test of the qualities of steel. Mr. Hayes promised to furnish 
an elaborate and illustrated paper on the subject at the next meeting, 
in February. This was officially announced by the chairman, who 
also intimated that the twelfth anniversary dinner of the Associa- 
tion, to be held at the Bridge House Hotel on the 18th proximo, 
would be presided over by Jobn Penn, Esq. At 11 p.m. the 
humerous meeting separated. 


Casting Anvit Biocks.—We had the opportunity of witnessing 
on Wednesday the process of casting an anvil block of 100 tons 
weight, for a steam hammer, on the spot which it is intended tu 
occupy, for the facture of B steel, at the new works of 
the Manchester Railway Steel and Plant Company, Newton Heath. 
We are informed that there is no other anvil block of equal size in 
Manchester, though it is not at all unprecedented elsewhere; but 
the novelty of the present operation consisted in turning to account 
the patent “upper tuyere” cupola furnace of Mr. J. Ireland, 
foundry engineer, of Manchester. It is distinguished from other 
furnaces by the superior rapidity of its working. It has a second, 
or upper row of tuyeres (the holes by which the air blast enters), 
and through this improvement the melting takes place higher up in 
the furnace, before the metal falls under the influence of the lower, 
or ordinary blast. By this furnace Mr. Ireland is enabled to cast 
anvil blocks of the unusual weight of 200 tons (for which he has 
several orders on hand for works in this district), or even larger 
ones, at the works where they are required, in such a manner that 
when cast they only require turning over to their seats. The 
advantage is that such immense blocks are obtained for much less 
cost than by being made elsewhere in segments, which can only be 
moved at great expense. The operation performed on Wednesday 
by one of the improved furnaces would have found employment 
for several of those ordinarily in use. The melting of the pig iron 
in the furnace began at twelve o'clock, and at intervals two or three 
tons of fluid metal were tapped, flowing in a stream of fire to the 
pit prepared for it, 10ft. deep and 11ft. Gin. square. At the rate of 
progress during the afternoon, melting ten tons an hour, the work 
would be completed in ten hours from the beginning; but a slight 
breeze would have enabled fifteen tons per hour to have beon melted 
in the same furnace. The 100 tons of fluid metal in the pit will 
require four or five weeks to cool. To prevent the actiou of the 
atmosphere on the surface, as the molten mass rose in the pit, a 
layer of charcoal was kept upon it, so that the upper part might uot 
first cool and form a crust. An unequal rate of cooling in different 
parts would have resulted in brittleness. Several other anvil,blocks 
are to be laid down at the new works of the same company, which 
are among the most extensive in Manchester. It claims to possess 
one of the finest rolling mills in the country. The company is 
“ limited ;” its managing director is Mr. Perrin, and it has been 
formed for the development of the Bessemer steel process. At the 
old works of Messrs. Irlam and Co., Newton Heath, which the 
company have purchased, they are turning out several hundred 
tons weight of finished railway plant weekly; and from the size 
of the new works it may be expected they will sensibly contribute 
to the commerce of Manchester. A large number of visitors were 
at the works on Wednesday to witness the casting of the big block 
—Manchester Examiner. 
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PNEUMATIC LOOMS. 

THE power loom employed in the production of fancy 
fabrics is one of the most complicated pieces of machinery 
in existence ; and yet it requires a very moderate amount 
of analytical investigation to perceive that the operations 
to be performed are individually simple in the extreme. 
Complexity is solely a consequence of their multiplication. 
It is easy enough to design « mechanical arrangement 
which shall alternately raise and depress a given length in a 
stretched horizontal decal, a stated number of times in a 
minute. Thethrowing of a little wooden shuttle backwards 
and forwards through a distance of 3ft. or 4ft. with regularity 
and steadiness presents no difficulty. Much consideration 
is not required to devise means by which a vertical frame 
can be mode to oscillate on a suitable axis at such a speed, 
and with just so much power as may be desired. The hed- 
dles, the shuttles, and the lathe of a loom, perform just these 
operations, and no others; but the moment we attempt to 
combine them, in order that we may weave, we find that all 
theskill and powersof invention of mankind, exerted through 
a long series of years, have hardly sufficed to attain exactly 
those results deemed necessary. The modern power loom 
of the most improved construction is still very far removed 
from perfection. It is possible that, taken as a whole, and 
bearing in mind the character of the work it is required to 
perform, it is far behind many other devices to which it 
bears a more or less close analogy, such as the self-acting 
mule and lace-making machinery. Be this as it may, the 
records of the Patent-office prove that weaving machinery, 
properly so called, has, for nearly seventy years afforded 
an active stimulus to inventive talent. Something more 
has been always wanting than that which the manufacturer 
had already got; and notwithstanding the fact that the 
science of kinamatics has been ransacked with a diligence 
worthy of all praise, in the search for new combinations 
of mechanism, inventors are to the full as busy with looms 
now as they have been at any previous time in the 
history of the art of weaving. It is worthy of note 
that by far the greater number of patents secured 
are for inventions intended to confer new powers on the 
machine, not for expedients meant to simplify its parts, 
reduce their dimensions, or lessen its cost as a whole. It 
is obvious, nevertheless, that there is considerable room for 
substantial improvement in the last departments we have 
named. As at present constructed, the magnitude and 
weight of the mechanism and the power required to put it 
in motion, are out of all proportion to the resulting work. 
It is not easy to determine precisely how much mechanical 
energy must be used up in forming a square yard of calico, 
the power absorbed by the machine, and really wasted in 
that it gives no commercial return, being neglected. The 
fact strikes forcibly home on the mind when we compare 
the tiny gossamer weft thread of a cambric loom, with the 
relatively colossal proportions of the gearing opening the 
shed, impelling the shuttle, and winding up the fabric, 
almost thread by thread, as it is produced. ‘The fairy-like 
filament could not for a moment endure the application of 
a force fairly appreciable by human sense. A clock is said 
to differ from all other machines, in that it has nothing to 
do but overcome its own friction. _ We have no hesitation 
in saying that, with certain modifications, precisely the 
same prvposition will hold good of the power loom. The 
energy absorbed in —- the weft thread tight, and in 
opening the shed, is virtually as nothing in the case of the 
finer fabrics when compared with that required to overcome 
the friction, inertia, and momentum of the various parts of 
the machine. ‘The defect is one common to nearly every 
mechanical device intended to perform delicate operations. 
It is only when we have to combat the more powerful 
forces of nature that we find anything like a just propor- 
tion existing between the means and theend. The direct 
agency by which the shuttle is thrown through the shed 
stands at one end of a chain of mechanical events com- 
mencing with the rotation of a pulley, and leading succes- 
sively to the accomplishment of the given result. Each 
change of motion from that primarily imparted to the 
loom by the driving strap is, be it remembered, but a 
means Jeading to a given end—an end to which the means 
bears but a remote analogy. It is more than questionable 
if any change is desirable in the character of the primary 
event. It is certain that such a change is impossible in the 
final operation. The former may be defined as just so much 
of a revolution of the first pulley as may be required to 
cause the shuttle to traverse the warp once; the latter is 
the actual passage of the shuttle through the shed: the 
last event is a consequence of the first ; and that loom must 
be most simple in which the sequence is least extended. 
Improvements must tend not so much to a reduction in the 
number of working parts, as to one in the changes of 
motion necded to transform the rotation of the first pulley 
into the traverse of the shuttle, the beat of the lathe, the 
rise and fall of the heddles, and the stroke of the pickers. 
It does not ensue, however, that one must necessarily 
follow on the other. Simplicity is not always a conse- 
quence of paucity of parts, although it is true that they are 
commonly co-existent. 

The fact that such a vast proportion of the power 
required in weaving, is expended solely in imparting motion 
to machinery introduced only to effect certain changes of 
motion, has led to a few attempts to produce the final 
movements—and these only are strictly necessary—by 
direct instead of by indirect agencies; and at the same 
time to employ expedients which would to some extent 
be free from the evils of inertia and momentum. Any- 
thing like an extended consideration of all the methods 
proposed for the attainment of the required end would be 
out of place in a leading article. We shall find sufficient 
food for thought in one, namely, the application of com- 
pressed air to effect those operations directly which are 
ordinarily indirectly effected by mechanism, 

_ The notion of using compressed air in weaving by power 
is very far from possessing the charm which is said to 
hang around novelty. As far back as April, 1813, Ewart 
secured a patent for “The application of the pressure of 
steam or air acting upon pistons or diaphragms movable in 
fixed hollow cylinders, or geimeatieal tubes, or boxes of 





any other shape in which pistons can work adapted to the 
said looms, and which pistons are connected with the lathes, 
or parts which carry the reeds of the said looms, in such 
a manner that when the pistons move up and down, or 
backwards and forwards, the lathes must move to and 
fro as is usual in weaving.” ‘The specification is a model 
of perspicuity, and every detail of the invention has been 
worked out with a care, which leaves little doubt that a 
loom constructed to it, had actually been employed in prac- 
tice. The entire scheme is sufficiently elegant. At the 
back of the loom below the warp beam is fixed a cylinder 
“from twelve to twenty inches in diameter, containing a 
piston with a stroke of three or four inches.” This 
cylinder is located exactly in the centre of the breadth of 
the machine. The piston carries two piston rods intended 
to act only as guides. The lathe, swinging on an axis at 
its inferior extremity, is provided with a horizontal lever 
or arm extending far enough to come directly beneath the 
cylinder, which is openat the Jower end. A short connecting 
rod couples the lathe arm,as we may term it, with the piston. 
In the cylinder lid are two ports, one opening into a chest 
containing the compressed air, the other into the cylinder ; 
over these ports a D valve works. The valve is held down 
to its seat by suitable stops, and acts the part of a valve 
chest, the air passing up through it into the cylinder when 
in one position, and wasting through the same port when it 
isin another. The valve is put in motion bya long rod ex- 
tending from the lathe. The shuttle is driven by two long 
U springs, suspended vertically from the lathe beam, their 
compression and release being managed very simply. It 
will be understood that the loom is worked solely by the 
operation of the piston within the cylinder, all the subse- 
quent motions being derived from that of the lathe. The 
pressure on the piston is produced by admitting condensed 
air upon it from a suitable receptacle, “in which it is con- 
densed by a steam ~.~2 water or windmill, or b 
the power of animals, by the machinery usual in suc 
cases, and in common use.” The patentee also claims the 
employment of a vacuum for effecting the same purpose. 
Taken as a whole Ewart’s loom is exceedingly inge- 
nious, and shows a considerable appreciation of mechanical 
fitness, 

The production of a thoroughly good picking motion ‘is 
one of the greatest problems met with in the construction 
of looms. A host of “ improvements ” have been patented 
from time to time, all, with a very few exceptions, directly 
involving the expedients first described by Cartwright in 
his original specification, dated the 4th of April, 1785. 
“ The shuttle, instead of being thrown by hand, is thrown 
either by a spring, the vibration of a pendulum, the stroke 
of a hammer, or by the application of one of the mecha- 
nical powers, according to the nature of the work to be 
performed.” The last clause is too vague to convey any 
definite meaning whatever. “The application of one of 
the mechanical powers " may mean anything. It is more 
than probable that to the inventor it meant nothing. 
Notwithstanding all that has been done, however, the 
picking motion remains one of the most unsatisfactory 
points about the power loom. It is prone to get oat of 
order, subject to great wear and tear, heavy itself, and 
entailing weight in nearly every other part of the machine, 
wasteful of power, and far from possessing that certainty 
of action most desirable. Before high speeds were intro- 
duced, the geared wheels on the first and second motion 
shafts were made of fine pitch and exceedingly light. Of 
late years it has been found absolutely nece to more 
than double the pitch and the weight of these wheels, and 
even with this, their breakage is a constant source of 
annoyance in establishments where high speeds are the 
rule. Were it possible always to retain the picker straps 
in proper adjustment this would not be the case possibly ; 
but when the straps stretch,.those in charge are prone to 
increase the force of the blow in order that the throw 
of the shuttle may be rendered certain, and a jerking 
blow straining the entire loom, is the consequence. 
The vibration, too, caused by the motion of the picker 
at all times operates injuriously. In 1853, Robert 
Boyd, of Paisley, secured a patent for certain improvements 
by which he proposed to overcome many of these objec- 
tions. We cannot convey an accurate idea of this inven- 
tion in fewer words than those employed in the specifica- 
tion :—“ This invention relates to the driving of shuttles in 
looms of various kinds by means of compressed air, steam, 
water, or gases, instead of the ordinary picking mechanism 
at presentin use. In applying this principle of working to 
large manufactories, a receiver is kept constantly charged 
with compressed air (when air is used), conveniently placed 
near the looms, and pipes are led from this receiver to each 
side of each individual loom. On each side of the loom is 
fitted an air cylinder with a piston therein, such piston 
having a rod projecting from the cylinder at one end, and 
——s a picker or driver adjusted to the line of traverse 
of the shuttle. In this way, by furnishing suitable valve 
apparatus and catches, the compressed air is admitted to 
each cylinder at the required times, and the piston action 
thus drives the shuttle across its race. When the shuttle 
arrives at the end of its run its action pushes in the piston 
of the cylinder on that side, and prepares it for the return 
stroke ; various modified arrangements may be employed 
for carrying out this plan, the essential feature of which 
consists in the employment of aeriform bodies or fluids for 
actuating the shuttles. The used air may be employed to 
heat or ventilate the weaving shop.” Boyd’s loom is well 
arranged, and would work no doubt, but the benefits to 
be derived from the substitution of two cylinders and 
a for the ordinary cams and levers are extremely 
small, 

Within the last few months a Mr. Harrison, of Lombard- 
street, has patented a pneumatic picker, differing in many 
respects from Boyd’s. The compressed air is led up from a 
charged main traversing the floor, through a vertical flexible 
pipe into a second pipe buried in theshuttle race of the lathe. 
At each end of the lathe a small iron box is fitted, containing 
a simple puppet valve, kept closed by the pressare of the 
air. The shuttle is received at each end within a small 
square tube or box into which it fits loosely, recoil being 
prevented by the ordinary “swell.” The end of this tube 





communicates with the valve chest by means of an aper- 
ture about one-fourth of an inch in diameter, normally 
covered by the puppet valve of which we have just spoken. 
A species of trigger gear, very similar to that employed in 
an air gun, and worked by a bowl on a revolving wheel, 
raises the valve from its seat for an instant at every alter- 
nate stroke of the lathe, and the small quantity of air thus 
admitted blows (we cannot use a better term) the shuttle 
through the shed. We are enabled to state, from personal 
observation, that the operation of picking is performed very 
effectually. There is a decided absence of vibration too, and 
the whole machine is very much simplified. It is obvious, 
however, that the compressed air cannot be had for nothing, 
and much, if not all, the value of the invention depends on 
ower required to supply it in sufficient quantity. Mr. 
arrison’s gs loom is simply one made by Hill, of Man- 
chester, which has already seen a good deal of service, 
altered without much attempt at refinement. The whole 
thing, in fact, is so roughly got up that it is almost impos- 
sible to form any opinion as to the amount of power 
expended. The air is used at about a pressure of 30 lb. per 
square inch, and as a safety valve on the main, loaded to 
35 Ib., does not blow while the loom is in motion, it is cer- 
tain that all the air is used up. The compressing apparatus 
consists of two single-acting Siebe pumps, 6in. stroke, and 
3in. diameter. Ataspeed of 180 picks per minute, at which 
the loom runs very easily, the pumps make about 66 revo- 
lutions per minute, the power expended in compressing the 
air being then, in round numbers, about 9,800 foot pounds 
per minute; or, including friction, rather less than one- 
third of a horse-power; the actual force impelling the 
shuttle being somewhere about 8 lb. It is certain that air 
could be compressed into a large central receiver capable of 
supplying some hundreds of looms, with much greater 
economy than can possibly be attained by the present 
arrangement ; and the loom itself admits of great improve- 
ment. Leaving the question of power aside for the 
moment, the results obtained are apparently very satisfac- 
tory ; but the conditions under which the experimental 
working of the machine is conducted are of such a character 
that for the present we must reserve any expression of 
opinion as to even the probable value of the invention. 


SOCIETY OF ENGINEERS. 
January 16tb, 1865. 


W. T. Caraniveron in the Chair. 

Tas being the first meeting of t\ year, ths accounts of the 
society for the year 1864 were read by the hon. s: ., showing a 
“2 satisfactory state of the finances of the society. 

he chairman, previous to delivering his address, presented the 
remiums awarded for papers read during the year 1864, viz., to 
athew,Parker, for his paper ‘* Ou the Road Bridges of the Charing 
Cross Railway ;" to Baldwin Latham, for his paper “ On the Supply 
of Water to Towns;” and to Vaughan Pendred, for his paper on 
“Elastic Railway Wheels.” 

The chairman then proceeded to deliver his inaugural address :— 

“ Aschairman of the Society of Engineers, it is my duty to open 
the session of 1865 with an aloum, n which I propose to review 
the papers that have been read during the last session, and to give 
some idea of what should be read and discussed during the present 
session. ropose also to touch upon some of the principal engi- 
neering works completed, or in progress, during the past year, and 
to devote some little attention to the probable works of the future. 
I need not say with what pleasure, as your chairman, I undertake 
this duty. Still, I do so with t diffidence, knowing how much 
is required to direct and further the great objects of this society. 
However, my best attention shall be given to the duties yourselves 
and your committee have elected me to perform. But you must not 
forget that much depends upon yourselves. The progress of the 
society rests much upon the papers read—not alone upon the quantity 
but mainly upon the quality. If we are to take the position an 
standing that I have in view, we must have more subjects brought 
forward for discussion than have been supplied up to the present 
time. Raising our subscriptions, and making stringent rules for 
the admission of bona fide engineers only, will not have one-tenth 

the effect as doubling the present number of our papers will. 
wish to hear papers read every week for nine months in the year. 
This would go far before any number of new rules that could be 
made, towards giving us a status equal to any ——,. Therefore, 
a=. let us have at least double the usual number of papers. 
his ought to be very easy of accomplishment, considering that we 
have above 300 members and associates. By this step alone we 
should certainly raise the position of our society. 

“T wish to call your attention to the fact that we ought to have 
papers on every engineering subject, both civil and mechanical. 1 
should be sorry to see this society drifting into only one branch of 
engineering, for our name leaves us open to discuss subjects on 
every branch of this profession. Let us, therefore, have papers on 
railways, docks, drainage, &c., intermixed with papers on the steam 
engine, boilers, and machinery of every description. Again, do 
not neglect to give us papers on parts, or ove part only, of a machine 
—say steam valves, or pistops, or any one single part. Mr. 
Pendred’s paper on elastic railway wheels is a very good illustration 
of what I mean. Again, if any member has e experiments on 
any subject, let him give us the result of those experiments; if he 
has not time, or if the subject does not require to be made intoa 
long paper, let him give a short one—we can but read a second 
paper if the discussion on the first one is not sufficient for one 
evening. 

“I will now call your attention to the papers read during the 

t session. 





“ The first paper was read by Mr. Perry F. Nursey, ‘On Fuel,’ 
principally with 3 reference to the relative powers of coal and com~- 
pressed = for giving heat.’ Mr. Nursey proved, from well authen- 
ticated data, that the heating power of condensed peat was more 
than that of coal, in the proportion of about two to one, ' In view of 
the immense store of peat in these islands, and being aware, as we 
are, that the coal fields are not inexbaustible, the subject so ably 
brought forward by Mr. Nursey is worthy of the grave considera~ 
tion of the members of this society. 

“The next paper was ‘On Coal Gas,’ by Mr. Wilson, in which 
he ably describes the process of its manufacture at the present 
time, and names the best coals now employed for its production. 
The description tr as to the best retort-house, retorts, hydraulic 
mains, and condensers, and the present mode of purification, is 
exceedingly valuable. 

“The paper ‘On the Use of the Cornish Pumping Engine,’ b 
Mr. Fraser, very ably described the Cornish engine as it is now use 
and gave a complete history of its invention. The author of the 
paper entered fully into a comparison of the relative merits, both as 
to cost and expense of working, of the Cornish engine and the high- 

ressure expansive rotary engine. His opinion was in favour of the 
lormer; but, in the y thee which followed, the opinion of the 
majority of the members present was in favour of high-pres- 
sure engine, the Cornish engine being considered as adapted only 
for exceptional works. 

“The paper ‘On Elastic Railway Wheels,’ by Mr. Vaughan 
Pendred, very ably describes the requirements for an elastic medium 
between the rails and the rolling stock, and shows that great 
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saving in tires and rails is effected by using Mr. W. B. Adams’ admi- 
rable invention of placing the elastic medium between the tire and 
the rim of the wheel. Tires of Staffordshire iron on springs ran 
a distance of 104,000 miles with very little wear, while tires of Low 
Moor iron, rigidly seated, were completely worn out. 

“Mr. Parkes’ paper ‘On the Wrought Sa Girder Bridges of the 
Charing Cross Extension’ is one of the most valuable, in a practical 
point of view, that has been read before the society. It gives an 
ex aaustive account of the structure of these bridges, and will prove 
a valuable addition to our papers. 

“The paper read by Mr. Moore ‘On the Erith Explosion’ de- 
scribed in detail the structure and arrangement of the various 
buildings used as powder magazines in the marshes adjoining the 
Thames below Woolwich. It also gave particulars of the effects of 
the explosion, especially with reference to the imminent danger of 
inundation, to which no less than 4,000 acres of land, with all the 
buildings and residents thereon, were exposed by the partial destruc- 
tion of the river embankment. I believe I am correct in saying that 
it was to the energy and decision of Mr. Moore that the district in 
question was saved from the ruin which would have been caused had 
not the breach in the embankment been so soon observed and so 
promptly repaired. 

“« Upon the Supply of Water to Towns,’ by Mr. Latham. The 
information embodied in Mr. B. Latham’s paper ‘ On the Supply of 
Water to Towns,’ both natural and artificial, is of a most valuable 
and interesting character. The writer has taken considerable pains 
to obtain reliable statistics as to the extent of rainfall in various 
parts of the world, and the quantity and quality of water taken from 
various drainage areas; and he also affords much useful informa- 
tion on waterworks and water supply generally. 

‘*A few words upon coal gas will not be out of place in this 
address. About a century since coal gas was scarcely known. In 
1739 the Rev. Dr. John Clayton distilled coal in a close vessel, and 
collected in bladders what he called the ‘ spirit of coal.’ Hesays:— 
‘ I kept this spirit in bladders a considerable time, and when I had 
a mind to divert strangers or friends I have frequently taken one of 
these bladders, and pricked a hole thereinwith a pin, and, compress- 
ing gently the bladver near the flame of a candle till it once took fire, 
it would then continue flaming till all the spirit was compressed out 
of the bladder; which was all the more surprising because no one 
could discern any difference in the appearance between these 
bladders and those which are filled with common air.’ In 1792 we 
may say gas lighting was invented, and the invention is due to 
Mr. William Murdoch, for it is said that in the above year he manu- 
factured gas, and lighted his house and offices, and also lighted a 
small steam carriage. {t was 1798 before coal gas was used as an 
economical substitute for lamps and candles. An Act was passed in 
the year 1810, to incorporate a company to be called the London and 
Westminster Chartered Gaslight and Coke Company. This was the 
first gaslight company. In 1812 Mr. Clegg lighted Mr. Ackerman’s 
— in the Strand, the great success of which was the cause of 

r. Clegg being engaged as engineer to the Chartered Gaslight and 
Coke Company. In 1813 lighting towns with gas was considered so 
ridiculous that Sir Humphry Davy asked Mr. Clegg if it were 
intended to take the dome of St. Paul’s for a gasometer. It was not 
until the end of 1813 that Westminster Bridge was lighted with gas. 
From this time lighting by coal gas rapidly extended, both in Eng- 
land and France. 

“ Although 15s. per 1,000 cubic feet was charged about this time, 
the promoters received no dividend. Retorts cost as much as £20 
per ton, and street mains £14. Other things being in proportion, 
the promoters could bave but little chance of a dividend. 

“in 1815 the gas meter and governor were invented by Mr. 
Clegg, who had before this applied lime for purification of gas, and 
invented the hydraulic main. 

“The above facts show how rapidly gas engineering has grown 
to its present important state. We have now gasholders of far 
greater capacity than the dome cf St. Paul’s, and we can have gas 
now at 4s, instead of 15s. per 1,000 cubic feet.; and it is proved 
in practice that the larger the gasholder the cheaper is its cost per 
1,000 cubic feet of stora. e power. 

“Of late years great improvements have been made in retorts. 
Cast iron retorts were in use until a late period, but within the last 
ten years they have been entirely superseded by clay retorts. Mr. R. 
M. Christie, 1 believe, was the first gas engineer who had the courage 
to adapt entirely in one works clay retorts. He replaced all the 
cast iron retorts with clay retorts at the Commercial Gasworks, 
Stepney, about the year 1850. His confidence in clay retorts was 
not misplaced; for practice has proved that they will work from 
three to four or more years, while iron retorts were completely 
worn outin about ten months, or even less time. The consumption 
of fuel under the retorts for generating the same quantily of gas 
has been considerably reduced of late years, greatly to the advantage 
of the shareholder, who formerly often received a very small divi- 
dend, while now, in most cases, the dividend is such as to place gas 
shares at high premiums. 

“ The purification of gas is a most important operation, now that. 
we have most of our dwelling-houses lighted with it. It would not 
be of nearly so much consequence if gas was simply burnt in the 
open air. Common lime, in a dry lime purifier, is much the most 
effective substance in absorbing carbonic acid gas and sulphuretted 
hydrogen, but oxide of iron is now more generally used for absorb- 
ing the sulphuretted hydrogen. It can be used over and over again 
many times. It becomes more effective after three or four times 
using, When it attains its full purifying power. here are several 
other imporiant operations for absorbing other impurities, but time 
will not allow me to describe them. I must mention that, with all 
our improved means of purifying, gas is still impure, as can be seen 
from the weekly reports in the Times. I may mention that there 
is a patent for absorbing the ammonia by means of sawdust car- 
bonised with sulphuric acid, and placed in‘a dry ‘ime purifier; and 
another patent for the use of chloride of manganese, &c. 

“ Large mains for conveying gas are the best, and ought always 
to be as large as the capital of the company will allow. If the 
mains are small, and much gas has to be supplied, greater pressure 
must be used to give the necessary velocity and overcome the 
friction. 

“London was, sometime since, supplied with gas by ten distinct 
companies. In some streets there were as many as five gas mains, 
and each main owned by a different company. In some instances 
one company had two mains down the same street. No wonder the 
traffic was so frequently stopped in many streets, esp»cially if tle 
Water companies had as many mains in each street. 

“ Now the whole of London is ‘districted’ by Act of Parliament 
and mutual consent of the companies, therefore one main only is 
generally required down each street; hence the increas? of size of 
mains, aud consequent increage of dividend to shareholders. 

“ Within these last few years many provincial towns have been 
supplied with gas. So much has gas lighting extended and im- 
proved, that the principal towns in nearly all parts of the world are 
now adopting that system of lighting. Smyrna and Singapore 
have been lighted this year, and other gas works are in progress at 
Bombay, Hong-Kong, and Shanghai, which will soon be complete. 
Some of the inhabitants of Singapore were so much astonished 
when they first saw the gaslight that they actually felt the lamp- 
post, thinking it was hot. The lighting of towns with coal gas to 
the present extent within half a century is nearly as wonderful as 
the extension of railways. 

“Ifeny gentleman wishes to see model gasworks he will find 
one in the Crystal Palace district, and one at Bromley, the engineer 
of which was one of the originators of this society. 

“T may mention that coal ges was tried, some thirty years ago, 
to supply motive power, by mixing it with atmospheric air, and 
exploding it behind a piston in a cylinder, and I presume it failed, 
or was not carried out on account of cost of working it. This com- 
bination of gas and atmospheric air is again being tried for motive 
power. The engine, which is as costly as an ordinary steam engine, 
consumes seventy cubic feet of gas per horse-power per honr, mixed 
with a proper proportion of air, and exploded behind the piston, by 


means of an electric spark, The cost per horse-power per hour is, ; 





therefore, about 3d. Compare this with the cost of working a steam 
engine—when coals are £1 per ton, equal 1d. per horse-power per 
hour—and then adopt the most economical motive power engine. 
It may be good to use this kind of engine where very little power is 
required, and when a boiler is not desirable. 

‘A very important thoroughfare was opened for public traffic last 
year, viz., Southwark-street, extending from High-street, Borough, 
to the Blackfriars-road, opposite Stamford-street, which provides 
communication from London Bridge Railway Terminus to Black- 
friars-road station of the London, Chatham, and Dover Railway, 
and to the South-Western Railway Terminus in the Waterloo-road. 
Traffic now has a direct route, by means of Stamford-street and 
York-road, from Southwark to Westminster. The total length of 
Southwark-street is 1,124 yards, and total width, 70ft. The subway 
is 1,100 yards long, 12ft. wide, and headway 6ft. The cost of the 
whole of these works, including sewer, &., is about £55,000. 
More of these large open thoroughfares are very desirable. The 
sooner the new street from Charing Cross to the bottom end of 
Tottenham-court-road is completed the better it will be for traffic. 
At present there is no direct route from Charing Cross northward to 
Tottenham-court-road. St. Martin’s-lane is much too narrow and 
circuitous. When this new street is made there will be a splendid 
route direct from Charing-cross, up Tottenham-court-road, through 
Camden Town to Hampstead and Hendon—a most important means 
of exit into the country from the heart of the metropolis. Werequire 
many of these improved thoroughfares, and the sooner wehave them 
the better it will be for London and its traffic. 

“ Nearly the whole of the main drainage lines of sewers are, in 
all probability, completed ; so that at the present moment the prin- 
cipal part of the sewage of this metropolis is intercepted, carried off, 
and discharged into the river at the various points of outfall. There 
can be no doubt the river Thames will shortly be very much im- 
proved. The outfalls are some considerable distance down the river, 
and as the principal discharge takes place only at high water, there 
is no chance of such sewage coming much nearer to Loudon. We 
cannot at present estimate the advantage of having more than sixty 
miles of sewers to intercept and carry off the drainage matter of the 
metropolis to a distance down the river, and we shall not fully 
appreciate it until the river Thames is once more sweet and agree- 
able to travel upon. I have no doubt the great advantages to be 
gained by the before-mentioned length of sewers will be worth more 
than the money spent in making them, which amounts to something 
over two and a-half million pounds sterling. 

“The northern high level sewer is completed. It commences at 
Hampstead, and joins the outfall sewer at Old Ford. Its length is 
about nine miles, and has cost about £180,000. The northern out- 
fall sewer is also completed. Its length is over five miles, and con- 
sists of two and tbree lines of sewers. The sewage from the bigh 
level and part of the middle level flows into the northern outiall 
reservoirs at Barking, whieh will contain about six and a-quarter 
millions of cubic feet of sewage. These works have been most 
ably carried out undér the immediate superintendence of Mr. Cooper, 
the resident engineer. 

“Portions of the middle level sewer pass along Piccadilly and 
Oxford-street, and it is carried over the Metropolitan Railway by an 
aqueduct. The mains lines are about twelve miles in length. Al- 
though this sewer has been constructed under some of our principal 
streets the traffic has been but slightly interfered with considering 
the importance of the works, and the care and skill required in con- 
structing them. 

“The southern high level sewer has been completed some time since, 

and is over nine miles long. The sewage from this is discharged, 
at Crossness, into the Thames. This sewer commences at Clap- 
ham. 
‘*The Bermondsey branch sewer, over two and a half miles in 
length, effectively drains the low district through which it is car- 
ried—from Bermondsey to Deptford pumping station, where it is 
pumped up into the outfall sewer, to be discharged at Crossness into 
the Thames. 

“The southern outfall sewer extends from the pumping station 
at Deptford to Crossness, a distance of seven and a half miles. This 
sewer is designed to carry off the whole uf the sewage that can be 
collected in that part of the metropolis on the south side of the 
river. This sewer is so far completed that it now discharges into 
the river at Crossness over twelve million gallons of sewage per 


ay. 

The southern low level sewer is progressing rapidly. It is 
more than nine wiles in length, commencing near Putney Bridge, 
and terminating at Deptford pumping station. This will intercept 
all the drainage of the districts it passes through, viz., Wands- 
worth, Battersea, much of Lambeth, Camberwell, and New Cross. 

“The northern low level sewer, extending from Abbey Mills, 
Stratford, to Tower-hill, is also in the course of construction, and 
will form a continuation of that being constructed in conjunction 
with the Thames Embankment. 

“Many other smaller sewers are completed; and, when the whole 
are finished, and the various pumping stations complete, we may 
say that the whole of the London sewage will be intercepted, and 
carried a long distance below London before being discharged into 
the Thames; in fact, it will be carried by the sewers so far from 
London that there will be no chance whatever of any portion of it 
returning to pollute the river. 

“ Great credit is due to Mr. Bazalgette, the chief engineer, and to 
Mr. Cooper, Mr. Grant, and Mr. Lovick, the resident engineers, 
for the able manner in which these works are being carried out. 

“The time must come when the valuable part of the sewage 
must not be allowed to run to waste into the Thames, or else- 
where, but will be distributed, by some means, over our arable 
and meadow land It is the liquid portion that contains the valu- 
able salts required for enriching the ground. ‘The solid matter, 
if it has been much diluted with water, is almost worthless, and 
may therefore be neglected; but it certainly is not advisable to 
allow all the salts contained in the liquid to be completely lost. If 
the water could be evaporated cheaply from the salts, the residue 
would be far more valuable for land than the best guano; and if it 
pays to bring guano from the tropics, surely some means can be 
devised to separate the water from the salts, and sell them with 
profit at a less price per ton than guano. 

“The Thames Embankment on the north side of the river is let 
in two contracts, one of 3,740ft. in length, between Westminster and 
Waterloo Bridges, and the other contract of 1,970ft., from Waterloo 
Bridge to the easterr: end of Inner Temple Gardens. ‘The whole of 
this embankment is to have a granite-faced wall, on the land side of 
which will be a subway overa portion of the low level sewer. 
The present York Gate is to be removed, and placed in a good posi- 
tion on the embankment. Convenient steamboat piers, easy of 
access, will be made to replace the present inconvenient ones. This em- 
bankment wil! be a noble work when completed. It is tobe hoped that 
the sub-railway that is to be under the roadway will be commenced in 
time to becompleted with the embankment, so that the public shall not 
be deprived of that splendid thoroughiare for several years longer 
than necessary in consequence of the railway not being commenced 
until the roadway is finished. ‘Che works are progressing in such a 
maruer that there is every probability of the contract Leing completed 
within the stipulated time. 

“ The railway bridge at Blackfriars is now open for traflic. It was 
so far complete in September last that an engine and train of 
carriages passed on to the centre of the bridge. This bridge has 
been built from designs furnished by Mr. Cubitt, the engineer of the 
London, Chatham, and Dover Railway. The short time in which 
this engineering work has been done shows how much can be done 
when there is the will and energy. ‘The first foundation stone was 
laid so late as the 2nd of May, 1863, aud now the bridge is open for 
traffic. Its total length, including abutments, is 900ft. There are 
tive spans, each of 160ft. Three main girders carry the cross girders, 
which support the flooring. The main girders are made on the 
lattice principle. The cross girders are 4ft. apart, and have longitu- 
dinal bearers or girders. Upon this iramework of wrought iron 
there is a wrought iron floor, covered with asphalte, which receives 
the sleepers and ballast for the railway. The top flanges of the 
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three main girders are connected at certain points to each other by 
means of curved cross s. The ends of the main girders rest 
upon iron rollers, and are not connected to each other over the piers. 
Each pier consists of three groups of four cast iron columns, resting 
on the masonry which rises out of the river. The foundations of the 
piers were put in by means of iron caissons being sunk about 28ft. 
below the bed of the river. Mr. Thomas, the resident engineer, has 
tides? lost no time in the erection of this large wrought iron 

ridge. 

, ‘The works for the extension of the Charing Cross Railway into 
Cannon-street, City, are progressing so rapidly that there is every 
probability of the line being opened in June. The length of this 
extension is only about five-eighths of a mile, but contains great 
engineering works, The new bridge at Southwark will be the 
widest railway bridge at present over the river, probably the widest 
in the world. 

Mr. Hawkshaw is the engineer, and bas adopted the same 
principle of piers as for the Charing Cross Bridge-—cast-iron cylinders 
18ft, diameter at the lower end for a length of about 30ft. and then 
coned to 12ft. diameter for the remainder of the tength. Each 
cylinder is sunk through the mud and silt into the haid London 
clay about &5ft. below high water mark, and then filled ia with 
Portland cement concrete up tothe coned part of the cylinder. The 
filling in is then continued with brick in Portland cement, vgt 
before the cylinder is completed, a weight of upwards of 800 tons is 
put on the top to represent the load to be given by the loaded 
bridge, the cylinder is then continued upwards, and finishes with 
granite blocks resting on the brickwork. Each pier has four of 
these cylinders, which are fluted, and are a great improvement in the 
Charing Cross Bridge piers. This bridge has five spans, three 
central ones of 136ft. in the clear, and two abutment ones of 125ft. 
in the clear—headway in the centre, 25ft. above high water. Box 
girders on the piers will receive the main girders, which are only 
8ft. 6in. deep, the roadway will be on the top flanges of these girders. 
There will be five lines of railway. Two footpaths will be carried 
by cautiliers from the main girders. ‘The quantity of wrought 
iron required will be about 3,500 tons, and cast iron 3,000 tons. 
The present railway bridge at Battersea now being widened, will be 
131ft. wide, so that the one at Southwark will not long have the 
honour of being the widest. The centre of Cannon-street station 
will be nearly over Thames-street, which will be crossed by a span 
of 37ft. and a length of 200ft. The station roof will be of one span 
of 200ft. and 800{t. long, and will be from level of rails 118ft. high 
in the centre. The cost of this short piece of railway will probably 
be £1,000,000, at the rate of, say, £2,900,0U0 per mile, including 
purchase of property. The cost of the main line of Charing Cross 
railway was about £1,000,000 per mile. 

“The contract for Blackfriars road bridge was taken by Messrs, 
Thorn and Co., in June 1864, for the sum of £270,000. “The con- 
tract included taking down the old stone-arched bridge, the material 
of which is the property of the contractors, and building the new 
wrought iron arched bridge. Mr. Joseph Cubitt is engineer to the 
corporation of the city of London, for whom this work is being done. 
Messrs. Thorn and Co., have entrusted Mr. Byrant with the superin- 
tendence of the whole of the work to be done in taking down the old 
bridge and building the new one. Traffic was diverted over the 
temporary wooden bridge on the 6th of June last year, and the con- 
tractors commenced at once pulling down the stone bridge, they 
began by centreing the arches with timber, and constructing 
gautries for a steam traveller. The arrangement of gautries is 
admirable, each gautry is 5dft. span, outside width of the two 
gautries being about 115ft., this great width was required to allow 
room to build the new bridge 75ft. wide with the same gautries, 
115ft. being too great a distance to make the traveller girders in one 
Span, two spans were made by placing uprights in the centre line of 
the bridge and resting on the roadway, but as these uprights came 
in the way of taking down the old material, piles were driven under- 
neath the arches ready to connect with each upright above the 
moment the intervening material was taken down. The steam 
traveller is rather novel, the engine is stationary on the traveller, 
and works a trolly backwards and forwards, besides doing the lift- 
ing and working the traveller along the gautry. During demoli- 
tion, three openings (each of 70ft. span) in the width of the river 
are made for navigation. 

“The work of demolition has gone on with sach rapidity that at 
the present time much more than half the bridge is taken away 
consisting of more than 50,000 tons of material. The fine Portland 
stone of which the bridge was built is tho best of its kind ; it wag 
excavated from the heart of the quarry, and as it has resisted ali 
atmospheric influence for so many years, architects and others will 
have great confidence in its durability. This stone is, therefore, 
very valuable. The extreme width of the bridge between the faces 
was only 44ft., it had nine arches of various spans; the piers were 
built on timber caissons about one hundred years since. 

The new wrought iron arched bridge, designed by Mr. Joseph 
Cubitt, the engineer, will be the finest in the world, in the opinion 
of competent judges. It is a pity that the lower side will be so 
much hidden by the new railway bridge. Five openings will be 
spanned by wrought iron arched ribs, the arch is nearly segmental, 
the centre opening will be 18dft. clear, the next two openings each 
175ft., and the abutment _- each 155ft. ; the distance between 
faces of abutments is 960ft. ‘The width of the bridge to the outer 
faces will be 75ft.; the roadway will consist of granite pitching on 
concrete, supported by buckled plates of wrought iron, on wrought 
iron bearers, resting on the nine wrought iron arched ribs. The 
footways will be paved with York flag. - ‘ 

“ The foundations will be made in wrought-iron caissons sunk to 
a considerable depth into the hard London clay, to be filled in with 
about 15ft. depth of concrete, and from this upwards will be brick 
hearting in cement and granite ashlar facing. The upper portions 
of piers will consist of red granite polished columns, with handsome 
moulded bases and carved capitals. 

“The foundations for the abutments have been already com- 
menced,. 

“ This bridge is to be completed and opened for public traffic in 
June, 1867, and from the progress already made there is every 
probability of its being opened at the time stated. 

“The present wrought-iron arched bridge over the Thames at 
Battersea-park has four spans, each 175ft., and two land spans, each 
of 70ft. The piers consist of stone facing with brick hearting, and 
were carried down 40ft. below high-water mark in coffer-dams. 
The width between parapets is 31ft. There are two lines of mixed 
gauge, and the cost was £88,000. 

“The traffic over this bridge is so great that it is considered 
absolutely necessary to widen it for four new lines of rails, which, 
with two passenger platforms, each 24ft. wide, give an additional 
width of 100ft., making a total width of 131ft. 

“ This will be, when completed, the widest railway bridge in the 
world. The general elevation of the new part of the structure will 
correspond with the old part, having the same number of — and 
width of piers. Seven wrought-iron ribs will carry rolled cross 
girders and longitudinals under the rails. The roadway will be of 
timber covered with asphalte and grit, similar to Charing Cross 
Bridge. 

“The piers are being lengthened by the addition to each of four 
cast-iron cylinder piles, 21ft. diameter at base, and 12ft. 4in. 
diameter at the upper parts to be filled with concrete and cement to 
a depth of 44ft. below Trinity high water mark. Three cylinders are 
now completely sunk, coffer-dam for one abutment completed, and 
other coffer-dams and cylinders in progress. The amount of cast- 
iron required is 764 tons; wrought-iron, 2,817 tons; and timber, 
33,875 cubic feet. Cost, including land arches, £200,000. 

“The Albert bridge, about to be built over the river Thames 
between the present Chelsea Suspeusion Bridge and the old Batter- 
sea Bridge, from Oakley-street, Chelsea, to Albert-road, on the west 
side of Battersea-park. i 

“Its projection formed part of the many valuable schemes of im- 
provement which ergaged the attention and received the sanction of 
the late Prince Consort. The Prince Albert-road is certainly the 
finest approach to Hyde-park, and its completion and continuation 











Jan. 20, 1865. 


THE ENGINEER. 


33 











through Onslow-square and Oakley-street to the Albert Bridge, and 
thence across the river to the Albert-road, Battersea-park. 

“Jt has been suggested that the site of the bridge could be made 
the terminus of the Thames Embankment. I have no doubt it 





could for a time, and that an embankment thus far up the river | 


would be a splendid public improvement. I hope a time will 
come when the ter-«nus of this embankment will be far above the 
site of the Albert Bridge, but its extension thus far for a few years 
would be satisfactory. = 

“This bridge is to be constructed on the principle known as the 
rigid suspension bridge. The main girders carrying the roadways 
aro susperded by straight inclined chains or bars, which pass over 
the towers, and, in stvaight lines, to the anchorage in the abutments. 
In fact, there is no curve in the main chains or bars, as is the case 
in ordinary suspension bridge chains ; therefore, there can be no 
motion or vertical wave in the roadway, from any passing load, 
except that which is due from direct tension, and consequent ex- 
teusibility of the iron, by the strain caused by that load. There can 
never be, as in et ordinary suspension bridge, that fall of the road- 
way wherever the load is, from the disturbance of the equilibrium 
in the curved chains as the load moves along the bridge. In fact, 
this priaciple will give as rigid a bridge as a girder bridge, where 
the bottom flanges of the main girders are as long as the tension 
cpains for carrying the roadway and moving loads; therefore, the 
deflection from loads or increase of temperature can be no more 
than in a trussed bridge. 

“The main straight chains, being of great length, and of small 
width and thickness, cannot, therefore, keep themselves straight, 
but must be kept straight either by struts from the roadway, or be 
suspended from above. Mr. Rh. M. Ordish, of the firm of Ordish 
and Le Feuvre, evgineers to the bridge, proposed to keep the sus- 

psion chains straight by suspending them, at about every 20ft., 
from a curved chain above, knowing well that a curved chain never 
changes its form after it is permanently loaded—that is, it can have 
no wave or motion uniess a moving load is taken along it. The 
straight chains are a permanent and unchangeable load, and being 
so, cannot change the form of the curved chains when once they 
are suspended in their proper position, This mode of keeping the 
suspension chains straight was adopted in preference to using struts, 
as being lighter, cheaper, and giving a far more graceful appearance 
to the bridge. ; a 

“his bridge, when carried out in accordance with the designs, 
will be a very pleasing work of art, as well as being of novel con- 
struction. No bridge of this construction has yet been erected, 
but there is uo doubt its principle is perfectly correct, and will do 
all its eugiveers promise if constructed with a due regard to 
strength and durability. 

“Ite Albert Bridge is to have three spans or openings, with two 
piers in the river; the centre opening to be 453it.diu., and each of the 
two side openings 152(t. din, Eich pier will be 16ft. wide, and the 
distavce between the faces of the abutments will be 790it. In order 
t» insure a good and perfect anchorage for the straight and curved 
chains, it will be necessary to make each abutment about 115ft. 
long. Tunis makes the whole length of work for the bridge 1,020ft, 

-The roadway for vehicles is to be 26ft. Gin. wide, and the two foot- 
paths each 6ft. 9in., making the whole clear width of bridge 40ft. 

“It is probable that a similar bridge will soon be built over the 
river Moidau, at Prague. The mayor and town council have 
approved the design. d , 

“There is also every probability of a road bridge, similar to the 
Albert Bridge, being built over the river at Wandsworth. 

“ Being limited in time to prepare my address must be my excuse 
for omitting to notice many oter important engineering works lately 
completed or now in progress ; I will, therefore, now call your atten- 
tion tothe future. 

“ Steel will shortly take amuch more prominent part in engineer- 
ing works than at present. It is almost only a question of cost at 
this time, otherwise it would be used very extensively in girders and 
suspension chains. Even at its present price it would be true 
economy to use it in bridges of very large spans. Many large span 
bridges have yet to be made, and the probabilities are that much 
steel will be used in their construction. In the case of ordinary 
suspension bridges with stiff roadways, or the rigid suspension 
bridge, it would certainly be the cheapest to use steel in the chains, 
if we can iusure an equal strength and temper in each and all the 
bars. This, no doubt, will be done in a few years. Mr. Kirkaldy 
says that by experiment be fiuds that bars of steel are about 75 per 
cent. stronger when heated and cooled in oil than when cooled 
slowly, and much stronger than steel heated and cooled in water. It 
is probable that steel for general purposes may be very much im- 
proved by some such method of tempering, but it ought not to be 
depended upon until many further careful experiments have been 
made. 

“ Bridges have already been made partially with steel—some of 
them are girder bridges—in Holland. As far back as 1828 a suspen- 
sion bridge over the Danube, at Vienna, was constructed with steel 
chains. 

“It may seem strange to recommend a return to cast iron 
steam boilers; but the cast iron in this case is arranged in such a 
different form to the ancient cast iron boilers, and in such a good 
form for strength, that there can be no doubt that this new kind of 
boiler is very desirable. Mr. Zerah Colburn described it in a paper 
read before the Institution of Mechanical Evgineers in May, 1864. 
It consists of hollow cst iron spheres, connected by hollow necks, 
secured by bolts, and arranged in slabs. A boiler of 10 tons weight 
may be rated as of 30 nominal borse- power, and will evaporate 40 
cubic feet of water, equal 80 indicated horse-power. The bursting 
pressure is reckone: as 1,540 lb. per square inch, equal to a degree 
of safety under 230]b. per square inch, +s a 7ft. Lancashire boiler 
under a pressure of 50ib. Strange to say, these boilers are never 
troubled with scale. It is believed to be absolutely secure from ex- 
plosion, which is an enormous gain on the side of safety when we 
think of the injury done by the explosion of some Cornish or other 
wrought iron boilers. 

“I wish to call your attention to Mr. B. Adams’ proposals and 
inventions for lessening the wear and tear on railways. There is 
no doubt railway travelling would be more safe, and cost of work- 
ing less, were his suggestions carried out. lis spring tires, for the 
purpose of preventing blows and friction, and lessening the chances 
of the wheels escaping from the rails, has been thoroughly verified 
in practice, as quadrupling their durability. These spring tires, and 
the experiments made upon them, have been very ably described in 
a paper read by Mr. Pendred. Mr. Adams’ radial axle box is an 
admirable invention, to enable locomotives to pass round sharp 
curves without friction on their flanges, ‘4'Lis isin practice. Also 
his eight-wheel tank engines, for curves of 99ft. radius. All the 
eight wheel drivers, both on straight lines and curves, by means of 
friction wheels, are capable of retardation by steam brakes, making 
the whole weight of the engine act for traction or retardation. I 
must not forget to mention his system of V flanges to spring tires, 
working into V grooves in the rails, to obiain increased bite for 
ascendiug steep inclines, or when starting heavy trains. If all these 
and many other propositions of Mr. Bridges Adams were thoroughly 
carried out in practice, railway travelling would be both safer and 
easier. 

“It is proposed to make a railway and tunnel under the river 
Mersey, between Liverpool and Birkenhead, forming a link of com- 
munication between these two important places, to facilitate the 
transport of goods between the docks and railways on the two sides 
of the river. Many plans have been proposed for carrying traffic 
across this estuary, one of which was Mr. Peter Barlow's proposal 
to make a suspension bridge of an immense span. But ordinary 
Suspension bridges will not answer for railway traffic, therefore the 
tunnel has that advantage over the bridge, but it is very probable 
that the cost will be far greater. ‘I'he Thames tunnel is practically use- 
less for want of proper approaches. If it had but approaches at each 
eud with an incline of, say, 1 in 25, it would be a most useful and 
comparatively easy means of communication between the two sides 
of the river at that point. Only foot passengers use it at the present 
moment, and they strongly object to going up and down the deep 





shafts. The tunnel under the Mersey is te have inclined approaches, 
so that when made it will really be a very useful means of commu- 
nication between Liverpool and Birkenhead. 

“The Parliamentary session of 1865 will bave the greatest 
number of petitions for private bills of any session since the year 
1846—the time of the railway mania. 595 petitions in one session 
will give no slight amount of work for the various committees in 
the House. The principal number is for railways, and the remainder 
for miscellaneous improvements. Within ten miles radius of 
London alone the petitions ask permission to make 360 miles of new 
railways. This addition to railways now in operation, in course of 
construction, and about to be con:menced, will give great facilities 
for locomotion. 

“It is intended to take one of these railways through the Thames 
Tunnel, and another underneath the Thames at Blackwall. There 
is certainly ne want of boldness in some of the proposed schemes. 

“There is now a petition in Parliament for a bill called Metro- 
politan Hydraulic Power. This, no doubt, is a bill for laying down 
water pipes, or making use of the present water company mains to 
give plently of water at great pressure to all who may wish to have 
itfor working hoists andengines. This arrangement would be good 
in many cases. It is to some extent now in use, and would be 
adopted much more generally if the water companies would but keep 
up the pressure in their mains, There has been for some time a 
hydraulic hoist at Somerset House, which is principally used for 
lifting the stamped paper from the stamp room in the basement to 
the level of the vans and carts in thé court-yard. This hoist was 
arranged to be worked by water direct from the water companies’ 
mains, but the pressure in the mains was found to vary so much 
that it was considered advisable to have the necessary sized tank on 
the top of the building to insure the requisite pressure when 
wanted, Ifthe pressure was but kept up in the water mains along 
the street where there are many warehouses, much of the water 
would be taken to work their lifts and cranes; but as the pressure 
of water is so variable it is not advisable to have it laid on for 
working machinery unless there is a tank at the top of the 
building, and then it would give but a small head compared with 
what could be had from the mains. 

“ Railways in London will always be a nuisance if they are over- 
head, on the level of ground, or in open cutting. If they are over- 
head, and constructed with a due regard to architectural appear- 
ance, they intercept the light, they overlook houses, and depreciate 
property to a great amount. 


They cannot weil be on the level of | 





the ground on account of crossing the streets; and if they are in | 


open cutting they are a great naisance, making a great noise and 
giving off any amount of smoke and steam. There can be no doubt 
the proper place for London railways is in tunnels quite out of sight 
and hearing. The joint committee of the House of Lords and 
Commous were evidently of that opinion when they proposed that 
the bills for railways overhead or in open cuttings should be post- 
poned, and many of those in tunnels should proceed, Supposing it 
decided they must be underground, the question is then what depth 
below the surface ought they to be? If they are for local traffic 
they ought, for the convenience of passengers, to be as near the 
surlace as possible at the statious. But against that convenience must 
be put the expense of altering sewers, taking up all water and gas 
pipes and relaying them, besides destroying and repaving thestreets, 
the traffic being stopped «ll the time. This would just double the cost 
of such railways, even if no houses were damaged and no compen- 
sation had to be made for stoppage of traffic, &e. Would it not, 
therefore, be better to make such railways, at half the cost at least, 
so low down as to escape interfering with sewers, gas and water 
pipes, streets, and houses? There would certainly be a greater 
distance between the level of the streets and level of the railway 
platform, and passengers would object to it—still that extra depth 
would prevent very few going down. Is it, therefore, advisable to, 
at least, double the cost of work for that few? It certainly appears 
to me far from advisable, especially when it will be so easy to 
arrange a hoist at any station where the depth is great and the 
passengers many. In tact large hoists will be advisable where the 
depth is only 30[t. Now, as to the ventilation of these tunnels. 
It is quite certain they can never have air as pure as the outside 
atmosphere so long as the locomotives have fire to generate steam 
on their journey, even if powerful air pumps or fans were used. 
Therefore, the present locomotive must be superseded by one that 
has not even a fire-grate. For instance, an engine might be made 
to contain the necessary volume of water heated to a sufliciently 
high temperature to produce the requisite quantity of steam to work 
for a given distance without any combustion or generation of gases 
in the tunnel. ‘There would be, no doubt, great difficulty in making 
boilers of sufficient size and strength for the purpose of heating the 
water to the necessary temperature and pressure at which it would 
have to be supplied to the locomotive. 

“ The Metropolitan Railway traffic will, in the courseof a few years, 
be materially altered. All the main lines will have very large stations 
some six or eight miles from Charing-cross, and the railways from 
those statious into or through London will be worked for local 
traflic trains probably every five minutes. Stations very frequent, 
so as to insure that no train leaves a station until the intermediate 
line and next station is clear. By such arrangement passengers 
arriving at the main station will either change carriages or be 
shunted on to the metropolitan lines that will take them nearest to 
their destination. 

‘No express trains can be worked on lines when trains run every 
five minutes; therefore the only express trains will be from the 
main or outskirt stations on the main lines into the country. For 
instance, to go to Rugby from Westminster, passengers will have 
to take tickets at Charing Cross, go by the five minutes’ local 
train to Willesden station (a large station now being made by the 
London and North-Western Railway Company), and there be put 
into the express train for Rugby. Such, apparently, must be the 
arrangement, unless special lines are made for express trains 
through London ; it is quite certain they cannot be worked on local 
lines, 

“There are a few express trains on the North London Railway, 
between Camden-road station and Fenchurch-street; but very great 
care has to ba used, althcugh the ordinary local trains run only 
every quarter of an hour. It even now often happens that the 
express overtakes the ordinary train, and has quietly to follow on 
behind. It must be that where local trains are frequent express 
trains cannot run on the same line, 

“Large stations will be made on the river Thames before many 
years have passed. ‘I'he present Charing Cross railway station is 
not large enough for its present traffic, and when the Charing 
Cross and North-Western Railway is made the present station must 
in some way be enlarged. It will certainly be too expeusive and 
inconvenient to extend it right or left, and the only course open 
will be to make use of the river—this is now done to some ex- 
tent, but not nearly so much as they might. It is quite certain that 
in a few years the present bridge must be widened, aud in widening 
it there is no doubt it will be made large enough for a very large 
station. lisilway stations on the river will certainly be as cheap, 
aud more convenieut in many respects, than those ou land. When 
the Chariog Cross and North-Western Railway station is made, also 
the Thames Embankment Railway station, and the Greenwich Ex- 
tension station at Charing Cross, there will then be three railway 
stations one over the other—or iu three tiers—besides the present 
stauon. 

“ I shali not go into the statistics of coal ; its quantity, consumption, 
and the probable duration of our coal fields have been given Ly very 
eminent men; and their statistics are approximately correct. 


really of very little importance, for I believe that long before that 
time arrives we shall have a far superior substitute, both in quality 
and cheapness, to provide the large amount of caloric and light 
used every day. 

“If it is from water that this substitute will be derived (and that 
appears to be the most probable element) there will certainly be no 
scarcity of it, unless some wonderful change takes place upon the 
globe; such a change would soon place man beyond earthly waut. 





Chemistry has only to make the same proportionately rapid progress 
that it has done for the last fifty years, and we shall never know a 
greater want of caloric and light. If the progress of chemistry 
should, from some unforeseen cause, be arrested, then the onward 
steps of engineering will be very short; but come what will, there 
is no doubt the inhabitants of this world must always accommodate 
themselves to the natural laws of creation. 

“ Mankind need not be unhappy on the subject of coal for many 
generations to come, for one tenth of the area of Great Britain con- 
tains coal. It will, therefore, be some centuries before it is all 
excavated. 

* The time will come when there will be no such thing as a rifled 
gun—all our guns will have perfectly smooth bores. Then we shall 
have guns of steel of the least weight combined with the necessary 
strength. If a smooth bore gun be rifled it is considerably reduced 
in strength ; let the grooves be made as small as possible, still that 
gun is weakened. ‘Take a cylinder, a beam, or anything that has 
to resist strains, and groove them in a contrary direction to the 
direction of the strain, as in the case of a rifled gun, and you will 
find them far weaker and less able to bear the same strains than the 
cylinder or beam without the grooves, although of precisely the 
same weight. It is very easy to make a small groove in any beam, 
and reduce its strength by one half, although its weight is reduced 
but a fraction. Is it wise, therefore, to weaken the greater number 
of our guns by grooving them, when we can have better results, in 
one sense, from a smooth bore? Ist, there is a much stronger gun 
from the same weight of metal; 2nd, a less costly gun; 3rdly, a gun 
simpler and, therefore, more easily kept in order; 4thly, less strain 
on the gun from the same quantity of powder and same weight of 
shot; 5thly, greater velocity of the shot when leaving the gun. It 
can easily be shown that, with the same quantity of powder and 
weight of metal to be projected, the strain in a rifled gun 
is greater than in a smooth bore. We must admit that 
many guns would burst if the shot was so fixed in that it 
could not move by the force of the powder when exploded—one 
method to fix the shot would be to screw it in, the inclined plane 
of the screw being, say, 1 in 24, the gun would certainly burst before 
this screw slipped. What is a rifle but a screw? Although the 
inclined plane is very steep, it is a screw, and therefore requires 
some extra force to make the ba!] slide on the inclined planes, and 
this extra strain must of necessity be given to the gun by the same 
quantity of powder as used in the smooth bore fora gieater velocity 
of the projectile with less strain, What 1 mean is this :—Possibly 
the ball or shot may yet be rifled—uot the gun, if the rotary mo- 
tion is given by the rifling of the guu, the vall has the greatest 
circular motion at the commencement of its flight, aud the least at 
its termination, so that, independent of the objections to rifling the 
guns, the balls have their own reasons for being rifled themselves. 
if the money already spent on experiments on rifled guns had been 
employed in experiments ou feathered or rifled balls, satisfactory 
results might have been obiained, It cau only be decided by expe- 
riment which method of rifling or feathering the bails will ve best. 
Many schemes have been proposed. Spiral grooves might give sufli- 
cient rotary motion; if uot, « short tail, having the necessary twist 
or screw, or two or more twisted faces on the nose of a suell or 
shot—which would be acted upon like the sails of a windmill to 
give rotary motion—or feathers embedded in the side of the shot 
until leaving the gun, when they should be made to spring out and 
give the necessary surface for the atmosphere to give suilicient 
rotary motion. 

“It is against the laws of natural philosophy to attempt to stop 
an inelastic body in motion by a fixed body equally inelastic. Try 
the experiment, aud the result will be that one or both bodies will 
be broken to atoms. ‘This is very nearly the same experiment now 
being tried, by placing a hard and, comparatively speaking, an 
inelastic metal on the sides of ships, to arrest a harder body in 
motion, The result 1s, that the harder body in motion resists, with 
an almost infinite force, the foolish attempt to stop it instantly. If, 
instead of heavy metal, vessels were surrounded with an elastic 
material without weight, so that the shot on striking should bave 
no inertia to overcome, but should simply be received and brought 
to rest in the same distance as that required to give it motion 
—that is, from the breech to the muzzle of the gun—then an 
attempt would be made to catch a ball in a natural mapner. Which 
is the best way of catching a cricket ball—with the hands rigidly 
in place, or to bring them back the instant the ball strikes? The 
question is useless, ior the answer is known to all. Still, it points 
out that the longer the distance given to stop a body in motiun, the 
less is the force required. 

“Whatever material, or combination of materials, the ingenuity 
of man can erect in the form of a target or wall, to resist force, that 
same intellect can apply a force powerful enough to destroy, Such 
destruction only requires more or less time or force, Armour 
plates, 5}in. thick, are pierced by steel shot; but it is seldum the 
shot passes through the target or wall. It is stopped iu many 
cases in the body of the target, and does, comparatively speaking, 
but little damage on the inner side of the wall. ‘largets are tested tar 
more severely than any ship would be in action. With the target, 
the distance is chosen, aim is taken very carefully, and it is fired at 
right angles to its plane. Such conditions would happen but 
seldom with a ship in action. Its position might be coutinually 
changing, and in changing it could be but a very short time that it 
exposes its side exactly at right angles to the steel shot, Such 
being the case, it takes a long time, and many heavy sicel shot, to 
do any serious injury to a vessel cased with djiv, wrought iron 
plates, especially if such vessel could manoeuvre very quickly ; in 
fact be able to turn round in its own length, which it could do if 
fitted with the admirabie invention of the late Mr. Richard Koberts, 
viz., the twin screws. A vessel thus quick in action would receive 
but few serious blows; the majority of shot striking her would 
certainly glance off, merely scratching her skin. 

“ Isbould very much like to see architects and engineers work 
more in harmony together, it is much to be desired that they 
should always go hand in hand; we should then but seldom have 
the monstrously ugly engineering works that can be seen at any 
hour in our metropolis, aud also all over the kingdom, The two pro- 
fessions might be combined with great advantage to buth parties, 
but more especially to the public. 

‘“* lronwork requires a style of architecture to itself. Itmust have 
its own style, otherwise it is very costly or quite out of place. The 
finest piece or specimen of iron architecture | know oi is the Am- 
sterdam Orystal Palace, opened last year in Amsterdam. ‘his is 
really a magnificent iron building, and is well worthy of a visit by 
those who are studying iron architecture. Mr. Outshoorn, the 
architect, has not ignored the great strength of iron compared with 
brick or stone, and has designed this building accordingly. 

* The winter garden now being erected in Dublin is good in iron 
architecture, and will be very pleasing to tlie eye—especially to those 
who have seen our Exhibition building of 1862. 

“Mr. Owen Jones is, in the opinion of many, the best iron 
architect, He has designed many beautiful iron constructions 
and if he were consulted more frequently by engineers on the 
architectural appearance of their works we should bave much that 
would be greatly admired. Architecture is alm: st altogether ignored 
by many engiueers; their great ambition is to cover large areas 
aud long distances by ove span, and then consider it ® great work. 

“ Many of our railway stations are covered with an immense roof 
of one span, with a complete failure as to ornamental appearance, but 
a perfect success as to a look of bigness. Many of these roofs might 


| be constructed very much cheaper, and be periect pictures in orna- 
| mental appearance. Most of them might be in several spans instead 
“ Whether ali our coal will be consumed in 500 or 1,000 years is | 


of only oue—this at once would be a saving. There are mostly 
several passenger platforms running the whole length of the station, 
and in the centre of each of these there might be light cast iron 
columns, to support the roof, without any more inconvenience than 
at present given by a division railing, or by the lamp posts, which 
might also be columns for the roof, 

“ One of the greatest arts in iron architecture and engineering is 
to make the iron ornamental as well as useful. 

“Having thus briefly reviewed the general action, progress, and 
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results, of the work of our profession during the past few years, I 
am anxious to say a word on the general position occupied by its 
members. I do not hesitate to express my belief that our profession 
exercises far greater influence on the well being of our country—has 
a more direct bearing on the moral and material ress of the 
nation than is as generally recoguised as it is in tly felt. In 
some other professions, men may succeed without the talent to 
warrant such success; but with ourselves, incessant study, great 
aduptability of mind to the exigencies of each fresh discovery in 
science or art, are absolutely a But, taking it for granted 
that these essentials exist, let me ask, is there any other work so 
honourable to the labourer, and so enjoyable in its exercise, as engi- 
neering? Instead of dull routine there is constant variety. Hardly 
a day but some fresh discovery is made in science which bears 
directly or indirectly upon our work. An engineer, too, works not 
only for himself; indeed, not only for those surrounding him at the 
time, but also for posterity. Future ages will regard the era of 
Victoria as the turning point of modern civilisation, and the works of 
our day will have a great and legitimate influence for centuries to 


come. 

“In the lifetime of most of those here it is that steam has assumed 
its present importance asa motive power—that railways, from con- 
sisting of but a few tramways, have been so improved and extended, 
that last year no less than 274,000,000 of passengers were conveyed 
in these islands alone—and the sluggish canal boat is superseded by 
the “ goods train.” In a few minutes we can flash a message to a 
colony, which, thirty years ago, took six months to communicate 
with. The oil lamp, which so feebly lit our streets and shops, is put 
out by gas, and it is just possible that this may be superseded in is 
turn by acheaper and clearer light. 

“ Bearing in mind, therefore, that an engineer must be a mathe- 
matician, an architect, a surveyor, and a chemist, above and beyond 
possessing a knowledge of the details of his profession, and 
remembering whom they have been, or are, to whom we are 
indebted for the improvements above mentioned, I think I may, 
without egotism, claim for our brethren in the profession, the proud 
privilege of being in the van and forefront of those to whom is 
owing the vast material ——— of our country, keeping her, under 
Providence, in her natural place, as the greatest country in the world. 

“ Indeed, I may go further, and claim for our profession, a very 
considerable share of the moral, as well as the material progress of 
the country. I say that the greatly increased educational status of 
the people, and the consequent increase of cheap serials and news- 

pers—the diminution ot mortality arising from better drainage and 
Petter water—the greater — which now exists between class 
and class, are more or less directly due to our work. Lest you 
should think I am claiming too much, let me illustrate 7 meaning. 
Take one of those fotid courts in the Strand or Drury-lane, 
swarming with dirty children, drabbish women, and sottish men, 
and sunk in what I must call the despair of dirt. But turn a 
sanitary ngineer loose in the place. In afew weeks the houses 
are whitewashed; the wall that made the court a cul de sac, 
hemmed in the stench and kept out the air, disappears, anda 
current of purer air takes its place, the pavement is re-flagged, and 
the drains carry off the surface water. Instead of one water tank 
for all the tenement», each house has its own cistern ; instead of a 

rivy common to all, 61 h house has its water closet. Indeed, the 
ace of the pleceis chang:d: decency supplants degradation, and 
cleanliness is possible whee dirt was predominant. With the 
character of the court the ci acter of the people will change. 
None are so particular as the respectable poor as to the neatness of 
their rooms; and I will venture to say, and I speak from actual 
knowledge, that the moral effect of the work of our friend, the 
sanitary engineor, has direct moral bearing, not only on those 
whom he has. personally benefitted, but on society at large. I fear 
to weary you, otherwise I could illustrate my meaning more fully. 
The drainage engineer, who, by judicious drainage, doubles or 
trebles the value of a fen, giving health to the fever-stricken agued 
residents, and a wholesome employment; and the engineer who 
rescues land from the encroachments of the sea, adding to the extent 
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Tus invention, patented by Mr. T. Standeven, cotton spinner, 
Sadleworth, Yorkshire, relates to the apparatus employed in self- 
acting mules to regulate the winding of the yarn on to the spindles 
at a proper tension. In this apparatus it has heretofore been usual 
to employ a lever which at intervals is acted upon, and which in 
turn acts upon other apparatus to turn the screw in the quadrant, 
which turning of the screw slides the nut on it towards the circum- 
ference of the quadrant, and thereby varies the situation of the 
point of attachment of the winding-on chain. The above lever is 
usually supported by a chain or cord, one end of which is attached 
to or connected with a finger on the counterfaller shaft, and the 
other end is attached to a finger on the faller shaft, the chain passing 
under a pulley or bowl connected with the lever, in which case the 

ition of the lever is governed by the joint motion of the faller 





of the empire, either at home or in the colonies, are i g the 
moral welfare and status of the Queen’s subjects. 

“$o with education. The pioneers of engineering were hard 
headed, clever men, but of little education except what they taught 
themselves. But they took care that their children should not suffer 
under the same disadvantage, and from the leaders the example 
ape to the rank and file, and now it is almost the parent’s fault if 
the child’s education is neglected. 

“So again with the increased sympathy between class and class. 
To railways must be given the first place of honour in bringing this 
about ; though, of course, without the support of those in all classes 
of society, the amalgamation could not have been so complete as it 
is. Dwellers in cities found that those in rural districts were not 
such Boootians as they supposed, and these, in their turn, had their 
minds improved by visits to the metropolis and other large towns. 

“In conclusion, gentlemen, and with an earnest hope that I have, 
however imperfectly, supported my proposition that the engineering 
profession has a fair claim to be considered as the vanguard of the 
material and moral progress of modern civilisation, I must ask 
your indulgence when I venture very briefly to call attention to 
our responsibilities. It is well said ‘property has its duties as 
well as its rights.’ Our property is our ate se Mg and the intellect 
which God has given us to advanceits objects. Let us, therefore, bear 
in mind that we work not only for the sake of ourselves and our 
income, but also for our country and posterity. Modern science 
has placed at our disposal means and appliances that no former 
generation possessed. Let us, in adapting them to our works, 
endeavour to make the beautiful combine with the useful. As the 
engineer has it in his power to make beautiful forms strong, let 
us all take the necessary time and trouble, so that the combination 
of the beautiful and the useful shall be fully effected, and add an 
extra glory to the Victorian era of engineering art and science.” 








WE understand there is every prospect of the expedition proposed 
by Sir Henry James, to run a line of levels between the Mediter- 
ranean and the Dead Sea, being carried into effect.—Reader. 

Sovurn Kensincton Musrum.—During the week ending 14th Jan. 
1865, the visitors have been as follow:—On Monday, Tuesday, and 
Saturday, free days, open from 10 a.m. to 10 p.m., 11,076; on 
Wednesday, Thursday, and Friday, students’ days (admission to the 

ublic, 6d.), open from 10 a.m. till 4 p.m., 1,800; cotal, 12,876. 
‘rom the peor of the museum, 5,063,136. 

Great Warer Drinkers.—They are very wasteful of water in 
Boston. When the waterworks were constructed the experience of 
other cities was consulted, and thirty gallons per day allowed for 
every man, woman, and child. But in 1857 the consumption had 
reached seventy-five gallons daily for every inhabitant, and last year 
ninety gallons, at which the water commissioners are justly alarmed, 
and the people are enjoined to reform their habits or the supply will 
fail— Philadelphia Presbyterian. 

Tue Lonpon Fixe Bricapse.—It is expected that a bill will be 
brought into Parliament for placing the Fire Brigade and the 
Fire Escape Brigade under the Metropolitan Board as a municipal 
institution, to maintained by the ratepayers, the fire offices 
to contribute a portion of the expense. The board is willing 
to undertake the responsibility on the understanding that the Go- 
vernment shall contribute proportionately to the amount of property 
protected. 

CoMPLETION OF THE Lyons AND MEDITERRANEAN Ratway.—The 
last section of the above railway, viz., from Vence to Cagnes and 
Nizza, is at length completed, and the whole line, from Marseilles 
to Nizza, now open for public traffic. The distance from Paris to 
Nizza is 1,080 kilometres, or about 680 miles, which is performed 
by the express train in twenty-two hours, being at the rate of 
nearly fifty kilometres per hour. The most important work on this 
section is the magnificent viaduct bridge over the river Var, which 
was very difficult to build, and puts one in mind of the railway 
— over the Rhone between Tarascon and Beaucaire.—Railway 
News. 





and the counterfaller. In other arrangements the chain, after 
being connected with the counterfaller, is at the other end connected 
with the lever without passing to the faller, in which case the posi- 
tion of the lever is governed solely by the motion of the counter- 
faller. As the screw in the quadrant requires to be turned more at 
the commencement of the formation of the cop bottom than it does 
as the cop bottom increases, it is found advantageous at intervals, 
as the formation of the cop bottom proceeds, to take up a portion of 
the chain so as to keep the lever longer out of action. ‘To accomplish 
this several modes have been devised, one of such being the use of a 
ratchet wheel with a spiral or boss attached to it, to which one end 
of the chain is fastened, the ratchet wheel at intervals being moved 
by the operative, the chain thereby being wound on the spiral or 
boss. Another mode is to cause the ratchet wheel, at each stretch, 
to be moved one or more teeth until the chain has been sufficiently 
taken up, when its motion ceases by means of a stop. Both of these 
modes are objectionable, the objection to the first being that it 
requires the operative to move it, and the objection to the latter 
being that it is moved each stretch while it is being acted upon, 
whereas it is not always required, and being so moved is disad- 
vantageous. Now, the object of this improvement is to remedy 
both these defects, which is accomplished by mounting the ratchet 
wheel and spiral or boss on a lever or finger, which is attached to or 
actuated by the counterfaller in such manner that the ratchet wheel, 
when the chain requires to,be taken up, will, as the carriage goes in, 
be in such a position that one of its teeth will come in contact with 
a catch, which will, as the carriage proceeds in, move it more or 
less, as is required, and that when the chain does not require 
taking up the ratchet wheel will be in such a position that, as the 
carriage goes in, none of its teeth will come in contact with the 
catch, by which means the ratchet wheel is caused to move at 
intervals when and to the extent required, which is most at the com- 
mencement of forming the cop bottom, and which, as the cop 
bottom proceeds, requires to be diminished. 

Fig. 1 is a sectional elevation of part of a self-acting mule to 
which this improvement is applied. 

Fig. 2 is a plan of part of the improved apparatus for regulating 
the winding-on motion. 

The winding-on motion, to which the improvement is applied, is 
constructed in the manner described in the specification of letters 

tent granted to Robert Lakin and John Wain on the 24th 

ecember, 1862 (No. 3,442), in which motion is imparted to the 
screw in the radial arm to slide the nut on it towards the circum- 
ference of the quadrant by means of the catch & on the lever j, this 
= acting, when desired, on one of the threads of the spiral 
rum g. 

a, io the drawing rollers; 5, the roller beam ; c, the carriage 
square; d, the carriage end; e, the faller shaft; f, the counterfaller 
shaft ; and p is the lever, called the depressing lever, and employed 
to depress the counterfaller, with which it is connected by the link w 
when the carriage arrives at the roller beam; all these parts are 
common to mules of the ordinary construction. The chain or 
cord m is at one end attached to the finger y fixed to the faller 
shaft e; it passes under the bowl / at one end of the lever j, which 
it thereby supports, and the other end is attached to the spiral or 
boss of the ratchet wheel 0. If a chain is employed it must be made 
small at the end which is attached to the boss, which is of small 
diameter to enable it to wind on easily, or a cord may be attached to 
the spiral, as shown in the drawing, and then joined to the chain. 
The boss may either be made plain, as shown in the drawing, 
or it may have a spiral cut in it to guide the chain or 
cord as it is wound on. The axle of the ratchet wheel o is 
supported by the lever p, to which is also fixed a stud for the 
retaining catch g, taking into the teeth of the ratchet wheel o. ‘To 
the roller beam 6 is fixed the bracket r, in which is a slot for the 
bolt of the adjustable bracket s; to a stud projecting from this 
bracket is jointed the pendent catch ¢, which is held in position, 
when down, by a stop fixed to the bracket s. 

The mode of operation is as follows:—The various parts being 





shown in the positions they occupy when the carriage is going in, 
at which time the position of the counterfaller is, as is well known, 
governed by the tension of the yarns as they are wound on, the 
counterfaller being depressed if the winding-on is too tight, and 
elevated if it is too slack, and the lever p, being connected with the 
counterfaller by means of the link w and finger 2, it is also raised or 
lowered to a corresponding extent. 

Now, supposing the winding-on is being performed at a rate pro- 
ducing the proper tension on the yarns, the pendent catch ¢ must be 
so set that the teeth of the ratchet wheel o will, as the carriage goes 
in to the roller beam, pass under the catch ¢ so as to receive no 
motion, and the lever j will also remain in such a position that it 
will not act on the apparatus employed to turn the screw. If the 
winding-on is too tight, the teeth of the ratchet wheel o also 
under the pendent catch ¢ and receive no motion, as the lever p is at 
such time further depressed by the action of the winding-on, such 
depression, however, allows the lever 7 to act on the apparatus 
employed to turn the screw. But when the winding-on is too slack 
the counterfaller, as before stated, is elevated, and with it the lever p 
and ratchet wheel 0, one of the teeth of which, if sufficiently 
elevated, will then, as the carriage goes in, come in contact with 
the catch ¢ and will be moved by it, the extent of which movement 
depending on the height to which the wheel is raised, the higher it 
is raised the longer the catch will remain in contact and the greater 
the motion it will receive, and the cord or chain m will at such time 
be wound on the spiral or boss of the ratchet wheel o. This wind- 
ing of the cord or chain m on to the spiral or boss elevates the end 
of the lever 7 to which the bowl 7 is attached, and keeps the lever 
longer out of action. By means of this improved combination of 
machinery the ratchet wheel o is moved at intervals when and to 
the extent required. The chain m, which is wound on the boss or 
spiral of the ratchet wheel o during the formation of one set of co 
must be let off or unwound previous to commencing another set by 
turning the ratchet wheel back. 





CoMMUNICATION BETWEEN GuaRrD AND Driver.—The directors of 
the London and South-Western Company have given instructions 
for a train of six carriages and two guards’ vans to be fitted with the 
apparatus for providing telegraphic communication between passen- 
gers and guards, upon the same principle as that which was tested 
on Saturday last by Captain Tyler, of the Board of Trade. The 
train is intended to be worked for the ordinary traffic of the line. 

TELEGRAPHS AT THE ANTIPODES.—The mail from New Zealand 
brings the intelligence that the electric telegraph is already in 
active operation between the Bluff and Invercargill; and that the 
telegraph posts between Invercargill and Dunedin are already fixed, 
and that, as soon as the wires can be suspended, Dunedin will be 
put, via the Bluff, some thirty hours nearer than it is now to 
Australia and to Europe. This circumstance will necessitate the 
habitual calling at the Bluff of the Australian steamers, and the 
establishment of the overland route for travel, as well as for the 
transmission of news from Invercargill to Dunedin, will be the 
natural and certain result, 

Lamp StTanpaRD AND VENTILATING SHAFT, SOUTHWARK-STREET, 
Lonpon.—A lamp standard and ventilating shaft has been recently 
erected over the subway, Southwark-street, Loudon. It is ex- 
ecuted in cast iron, for tue Metropolitan Board of Works, by Messrs. 
Walter Macfarlane aud Co., of the Saracen Foundry, Glasgow, and 
Bedford-street, Strand, London, and was done under the direction 
of Mr. Bazalgette, engineer to the board. This work shows, in a 
very marked degree, the improvement that is taking place in the 
cast-iron productions of our country. The erection consists of a 
red sandstone base, about 5ft. high, surmounted by ventilating 
shaft, lamp:, &c., in cast iron, about 2/ft. high, the whole 
forming a handsome central feature to the street crossing. We 
must compliment Mr. Bazalgette and all the parties concerned in 
this work. ‘The cost of the lamp, without the stonework, will be 
about £255.—Builder. 

Sraike 1x tHe Noats Starroxpsaire Iron Trapve,—The whole 
of the puddlers and mill hands employed at the ironworks in 
North Staffordshire have turned out on strike rather than agree to 
the reductions resolved upon at the recent Quarterly Meeting of 
ironmasters. The reduction is one shilling per ton in the case of 
puddlers, and 10 per cent. for the mill hands. The men appear to 
be willing to continue at work if the reduction be limited to 6d. 
in the one case, and 5 per cent. in the other; but the masters 
are perfectly unanimous, and it is, therefore, hoped and expected 
that the strike will not last long. The men drew their last 
wages on Monday, since which time many of them have been 
drinking freely; and in fact they are, as a class, so accustomed 
to live well, that they are much less prepared to endure pro- 
tracted privations than colliers. 
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BENNIE’S APPARATUS FOR BENDING OR STRAIGHTENING RODS, &c. 


Tus invention, patented by Mr. James Bennie, jun., engineer 
and ironfounder, Glasgow, relates to improved apparatus for bend- 
ing or straightening rods, bars, beams, frames, and the like, such 
apparatus being well adapted for the use of shipbuilders and others, 
and also comprising, if desired, details for punching, rivetting, or 
shearing. 

Fig. 1 is a plan ; Fig. 2 is a transverse vertical section ; and Fig. 3 
is a side elevatior, the same parts being marked with the same 
reference numerals in all the figures in which they occur. 
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The framing of the machine consists of a massive cast iron table 
1, of a rectangular form in plan, supported by legs 2 at the four 
corners upon a base plate 3. The table 1 is formed with strong guide 
ribs 4, projecting upwards, and inclined slightly inwards; and 
between these guide ribs 4 there fits and works longitudinally a 
sliding block 5, by means of which the bending or straightening is 
effected. Between the sliding block 5, and one of the guide ribs 4, 
a fitting piece 6 is introduced, which can }e accurately adjusted by 
vertical and horizontal screws, and a cover plate 7 is bolted down 
over the whole. The sliding block 5 acts on one side of the bar or 
frame which is being operated on, and at a point midway between 
two stationary but adjustable blocks 8, against which the bar or 
frame bears on its other side. A predetermined and uniform travel 
is given to the middle block 5 by a revolving eccentric or crank pin 
9, or by equivalent means, while the degree of bending is deter- 
mined, not by the travel of the middle block 5, as in common 
machines, but by the adjustment of the two side blocks 8, which are 
Stationary during the bending action. The arrangement of the 
driving gear may be varied, but in the convenient moditication 
shown a large bevel wheel 10, fixed on a short vertical shaft 11, 
which is supported in a footstep bearing on the base plate 3, and on 
which is formed or fitted the eccentric or crank pin 9, for actuating 
the middle block 5, is driven by a bevel pinion 12, on a horizontal 
shaft 13, lying partly under the table 1 of the machine, and this 
horizontal shaft 13 is driven by spur gearing 14 from a first-motion 
shaft 15, actuated by means of a belt and pulleys 16. The motion is 
continuous, which permits of the application of steam power, while, 
if preferred, band power may be applied without the disadvan- 
tage of having to reverse the motion of the driving parts in 
order to withdraw the middle block 5, as in common machines. The 
eccentric pin 9 is fitted with brasses, which are squared externally, 
to work in a rectangular slot or opening 17, formed transversely in 


the middle sliding block 5, to allow of the lateral play of the eccen- | 


tric pin 9. The sliding block is formed or fitted with a projecting 
nose piece 18, which may be of stecl, to bear on the bar or frame 
operated on, and such as is indicated by dotted lines in Fig. 1, and 
which rests on rollers 19, supported in bearings formed or fitted on 


the table 1. The two adjustable blocks 8 may be arranged in various | 


ways, but I prefer to fit them as shown, that is, so as to slide in 
grooves or boxes 20, formed or fixed upon the table1. These boxes 
are provided with cover plates, but only one, 21, is shown in Fig. 1, 
the other being supposed to be removed. The blocks 8 are adjusted 
by means of hand wheels 22, which work screws tapped through end 
pieces fixed to the blocks. Punching, rivetting, or shearing details 
may be fitted to the machine at the end opposite to the bending 
details, the middle sliding block 5 carrying the punch 23, as shown, 
or the rivetting die, or the moving cutter; and the driving gear and 
the sliding block 5, being thereby rendered available for punching, 
Tivetting, or shearing when not in use for bending. 





Tae Mont Cexis Hypravutic Rarmway.—In consequence of the 
favourable results obtained at the experiments, lately made at 
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Ousino, near Turin, in the presence of some engineers, of the new 
system of traction discovered by the Italian engineer, Signor 
Agudio, that gentleman placed himself in communication with 
Messrs. Fell and Brassey, the contractors for the Mont Cenis Rail- 
road—-not to be confounded with the Mont Cenis Tunnel, now 
being excavated by the Governments of France and Italy conjoint! 
—and, according to the Railway News, has made an arrangement with 
them by which the locomotive power of steam is dispensed with as 
being too expensive in conveying the heavy trains up the steep 
gradients from Susa to the top of the mountain by the military 
road made by the genius and indomitable perseverance of the 
Emperor Napoleon I., and the application of water is to be used as 
the motive power. For this purpose the railway will be continued 
from Susa to the village of Novalese, in the valley of Cenis, a 
distance of five kilometres. At this spot the water that flows down 
out of the lake on the summit of the mountain is sufficient to put in 
motion two hydraulic machines of 800-horse power, which in three- 
quarters of an hour will force up a whole train of carriages from 
Novalese to the Gran Croce, at an elevation of 1,200 metres, by 
means of an inclined plane of ten kilometres in length, with a 
gradient of 12 in 100 and curves of 500 metres radius. From the 
top of the mountain at Gran Croce the trains will be forwarded to 
Saint Michel by a locomotive with stop-wheels, the invention of 
Mr. Fell, C.E. The traction system invented by Signor Agudio 
can be completed and in working order in less than a twelvemonth, 
while the cost will be only four millions of francs (£160,000), thus 
effecting a saving to the company of more than two million francs, 
which the construction of a railway to be travelled over by a loco- 
motive would cost in excess as compared with the inclined plane 
and hydraulic power. As the working expenses of the latter will 
be considerably reduced, the Italian Government, in conjunction 
with the municipal authorities of Turin, propose to grant the 
compauy a subsidy of a couple of million francs, while King Victor 
Emmanuel has already publicly expressed his intention to grant a 
considerable sum out of his privy purse for the same purpose. 
With regard to obtaining a royal “concession ” for this alteration of 
the original project, all the difficulties in the way have been 
successfully surmounted, and in all probability a very short time 
will elapse before the passage of the Mont Cenis will be effected by 
a railroad without the necessity of either tunnels or viaducts. Of 
the immense importance to Italy which this first practical proof of 
the discovery must be may be inferred from the fact that in that 
kingdom there are no less than twelve railroad passes to be crossed 
in the Apennines and three over the Alps, the former of which have 
an averageelevation of 600 metres, and the latter of 1,400 metres. If 
this new system of traction—which, it may be here observed, has been 
already introduced with success on the French railroads in moun- 
tainous districts and been followed by the most satisfactory and 
successful results—bad, for instance, been made use of in the con- 
struction of the Apennine Railway, instead of the system followed at 
Poretta, of giving greater extension to the mileage to make the 
gradients more easy, it it estimated’ that no less than 600 kilometres 
of railroad, with an average fall of 25 per cent., and very con- 
siderably increased working expenses might have been saved, with 
a profit of twelve millions of francs as a reduction of the subsidy 
paid by the Italian treasury. 


Tue Riva. Severn Scuemes.—There are two schemes now before 
the public for improving the railway communication between the 
West and South of England and South Wales, and between the 
metropolis and South Wales. The first is a project which was 
advocated some years ago by the late Mr. 8. B. Rogers, viz., a high 
level bridge over the Severn, a short distance above the Old Aust 

e. The river at this point is nearly two miles wide, but the 
| main channel is not more than one-third of a mile. In order to 
bridge over this channel, and not interfere with the navigation, it is 
proposed to construct a high level bridge at a height of 110ft. above 
high water of ordinary tides, and there are to be three openings or 
spans, one of 600ft. and two of 250ft. respectively. It is estimated 
that the whole undertaking will cost £1,800,000. Mr. Fulton is the 
| engineer, in conjunction with Mr. John Fowler, and it is stated that 
the Great Western Company support the project. The saving of 
| distance by the proposed route would be twenty-four miles, and the 
gradients, it appears, would be favourable for mineral traffic. The 
second scheme is a tunnel under the river about three miles long, 
and the contemplated cost of the work is £750,000. Mr, Richardson, 
| the engineer, states that it is quite practicable to construct the 
| tunnel ; and, although the gradients are not so favourable as a high 
| level bridge, yet the cost being upwards of £1,000,000 less will far 
| more than compensate for the disadvantage as regards the gradients. 
Mr. Handel Cossham and other well-known geologists also entertain 
no doubt as to the feasibility of carrying a tunnel under the river. 
This scheme, as will be seen from a report in another page, is 

| strongly supported in Bristol and South Wales. 








FRASER’S IMPROVEMENTS IN APPARATUS 
USED IN THE MANUFACTURE OF GAS. 


Tus invention, by Mr. A. OC. Fraser, of Loughborough, relates 
to the construction of iron retorts used in the manufacture of gas. 

The improvements are applicable to retorts of various forms, but 
that technically known as the D is preferred, and consists in castin 
three or more longitudinal ribs A, B, C, Fig. 2. upon the top an 
sides of the interior thereof, those from its sides being carried around 
the back of the same so as to form one continuous line. Upon the 
bottom of the interior three or more or less ribs are also cast, D, E, 
F, Fig. 2, the middle one of which, E, is extended to the back, and 
continued vertically up its centre till it joins the one B at the top, so 
that at the back the ribs are disposed as shown in Fig. 8 of the 
engravings annexed, There may be alsoa number of ribs cast upon 
the sides, top, bottom, and back of the retort, perpendicular to those 
before-mentioned. On the outside of the retort, and opposite to each 
of the lines of ribs, the metal is slightly thickened, as indicated in 
the engraving ; this, however, is not essential, and is not claimed as 
part of the patent. 








Fig. 1 is a longitudinal sectional elevation through G, G, Fig. 2+ 
Fig. 2 is a section through H, H, Fig. 1, looking towards the mouth ; 
Fig. 3 is a section through I, I, Fig. 1, looking towards the back, 
and showing the manner in which the ribs are disposed at the end 
of the retort; and Fig. 4 is a sectional plan through J, J, Fig. 2. 
The whole of the ribs are chamfered off towards the mouth so as to 
offer but little or no impediment to charging with the scoop or other- 
wise. By the adoption of this invention the retort is strengthened 
at but little expense, and the liability to collapse greatly reduced. 
The back is also’rendered more capable of resisting the great heat to 
which it is subjected ; its chance of fallingin lessened, and the dura- 
bility of the whole considerably increased. 





REVELEY’S DIRECT-ACTING STEAM TIL'- ° 
HAMMER. 


meeting of the Society of Arts, on the 23rd of 
November, a model of a tilt-hammer, the invention of Mr. Henry 
Reveley, was shown. The following detailed description will ex- 
plain its general arrangement: It will be seen, by inspection of the 
accompanying cut, that the principle of action is that of the broken 
lever, or knee-joiut, and that the hammer is lifted, or thrown to its 
extreme height, at every half stroke of the cylinder, by meons of 
the piston rod, which is connected with and forms part of the 
knuckle-joint. It will also be readily seen that the arrangement 
resembles, as closely as possible, the muscular power of the arm and 
shoulder of the hammer-man, when he brings down the sledge with 
accelerating velocity upon the point of impact. The diagram is on 


Art the ordina: 











a scale of one-third of an inch, reduced from the working model on 
ascale of one inch to the foot. The dotted lines show the knee- 
joint in its three positions of front and back stroke, and at the point 
of greatest elevation, when the hammer is in a state of perfect repose, 
owing to the knee-joint being then perfectly straight. The driving 
power must be a vibrating high-pressure cylinder, with the usual 
jacket and slide valves, but no hand or starting gear will be required, 
only, as in all other steam hammers, the control of the steam wa 
must be entirely in the hands of the hammerman, or rather of h 
assistant, so as to be able to cause the hammer to strike a single 
gentle blow, or at the rate of three or four hundred per minute, 
with extreme rapidity and power. The extent of the vibration of 
the cylinder is less than four degrees. In the diagram a spring is 
introduced, as in the original working model, in order to promote 
the return and fall of the hammer; but of course, on a large scale, 
the vacuum-piston would be the proper expedient. 





Testing Onpnance. — Major Palliser’s gun, fitted under his 
improved system of strengthening the old ordnance by the insertion 
of an inner tube, on Monday fired 100 proof charges at the Wool- 
wich butt, and has now got through 800 rounds most successfully. 
The test will be resumed in a few days, when it is intended 
to fire the remaining 200 rounds, and complete the severe 
proof to which the gun was ordered to be subjected for the satisfac- 
tion of the select committee, namely, 1,000 rounds, with charges of 
16 lb. of powder, and shot weighing 100 lb. each. The gun was 
fired in one of the cells built up for that purpose, and was suspended 
on a principle introduced by Mr. M’Kinlay, the proof-master, which 
affords many advantages. The gun was slung pendulum fashion 
on two iron bars, At the back of the cell, which is bomb proof, 
was a stride rope stretched across, having two weights, weighing 
1} tons each, attached, in order to restrain the recoil of the gun. 
‘The gun in its forward motion is also held back by two check-ropes 
or backgyes attached to the weights before mentioned, and which 
operate in bringing it back speedily to a position for being reloaded. 
Another advantage of the system is that, in the event of the gun 
bursting, no carriages are destroyed, nor material of any kind 
injured beyond the gun itself. 














ss 


— 





36 


THE ENGINEER. 





Jax. 20, 1865. 











LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


PATENT LAW REFORM. 


| slightly discoloured with oxide of iron. Up to this stage of the 
| operation the metal has not acquired any very great increase,of tem- 
| perature, unless a manganesic and highly silicated iron is being 

operated upon, such as a mixture of hematite iron and spiegeleisen. 
| When the silicon, the manganese, and a portion of the carbon has 
been thus eliminated, the oxygen begins to attack the iron, and as the 
| elimination of the carbon proceeds, the iron more rapidly enters into 


Sin,—To place the patent law on a sound footing, it is evidently | combustion, and as the combustion of iron is, weight for weight, 


necessary that patent rights should embrace sufficient of legal power 
and authority for their efficient maintenance and enforcement, and 


more than ten times more rapid than that of carbon, a most intense 
| temperature is speedily generated. When the whole of the carbon 


that they should be subject to but few, if any, flaws, objections, | is burnt out, the iron alone supplies the fuel, and thie heat increases 


or stipulations whereon to hang jawsuits, or to engender forensic 
contentions, in order that a patent may thus become worth having 
when obtained. 

To this end it is that I have recommended a statute of limitation 
of objections to the title to property in—or, in other words, to the 
validity of—a patent in respect to the novelty of the subject matter 
invention. 
that a patent should be grantable, or capable of being secured, not- 


withstanding it may be found that in ancient times the same thing | 


was publicly known or been the subject of public user, provided 
that it has not been in public use for the requisite number of years 
preceding the grant. In these cases, however, I think that the 
patentee, who does in fact come forward as a re-introducer, should 
not be able to secure his patent without passing a severe ordeal of 
warning the public, by publishing the particulars of the invention 
and calling for opponents—nor without the patent being subject to 
a condition that the invention may be put and kept in public use; 
for it is to be remembered that the bringing into and keeping in 
public use is the sole and entire consideration for the public in such 
cases as these, 

Beyond all this, very little reflection on the matter will show that 
it will be necessary that some system be devised whereby, when an 
application for a patent is made, it shall be ascertained before grant- 
ing the patent whether a legal and valid grant can be had for the 
object proposed; as a means of effecting which, the system of pre- 
liminary examination by technical scientific investigators is 
usually put forward—and, indeed, a well framed scheme to this end 
is set forth in the first report of the Patent Committee of the lnven- 
tors’ Institute, published in your columns some two years ago. For 
my own part, however, I cannot say that, notwithstanding all I 
have heard advanced as to the necessity and advantage of the esta- 
blishment of preliminary investigators, that I can fully concur in 
it; for it appears to me that if the decision of the investigators (with 
due provision for appeal) is not to eventuate in the rejection of un- 
founded claims for patent rights, the whole business will look very 
much likea solemn farce, At the same time, I think the above cited 
report of the Inventors’ Institute sets forth very clearly the very 
strong reasons which exist why no functionaries or persons what~- 
ever should be empowered to reject a claim for a patent in the first 
instance, the want of practical acquaintanceship with a new idea 
when it is first broached being the strong point against any fair or 
impartial judicial action being availablu in such matters. Hence I 


am disposed to repeat what I stated in your columns long ago, viz., | 


that scarch or investiga’ n into prior patents and inventions should 
be facilitated by the publication of abridgments on every branch of 
invention, well classified, and, indeed, brought up to the current 
date, to the end that no inventor shall hereafter proceed to take out 
a patent without first cousulting such publications, and searching 
the patent records if nece-sury ; indeed, he should be compelled to 
do so by the refusal of the Crown officials to allow him to procure 
his grant vaotil he has made a declaration that he has done this, and 
still considers himself entitled to sue out letters patent. For my 
own part, I feel no besitation in saying thatif such a system as this, 
together with a correspondent rectification of the present absurd 


opposition system, had been adopted when I formerly suggested it, | 
we should not now hear the oft-repeated call for preliminary exami- | 
nation; and with such a system as I have proposed, would beauti- | 


fully fit in a suggestion of my friend, Mr. Theodore Aston, of the 
Middle Temple—who is not merely a lawyer understanding patent 
questions, but is also an inventor and patentee—to the effect that 
certain well-informed oflicers (who might be termed directing regis- 
trars) sould be maintained at the Government Patent Office, whose 
duties should be to afford, if required, information and assistance to 


inventors and their agents or solicitors in prosecuting their | 


researches, and in their other dealings with the office. 

The alteration in the opposition system that I would suggest in 
connection with my recommendations is that objection papers to 
applications for patents should be allowed to be filed for a trifling fee 
(say five shillings), and thereupon, and prior to any hearing, an in- 
spection by the opponent of the provisional specification, but with- 
out the right of copying, should be allowed to take place in the 
presence of the inventor whose provisional specification is to be 
examined, or in the presence of some one attending ou bis behalf, 
It being also required that every opponent, upon applying for such 
inspection, shall be bound to make oath or affirmation that the state- 
ments in his objection paper are true, and that he has, as far as he 
can judge, reasonable aud suflicieut cause for opposing the patent, 
the opposition could afterwards proceed to the hearing in a straight- 
forward, open way, for the purpose of adjudicating on the meriis of 
the case between the applicant for the patent and his opponents, 
instead of dragging along in a skulking, blindfold sort of way, as 
now, 
officers, should be given. 

Another very important amendment, and one that might be 
carried out without any new Act of Parliament, is this, viz., that 
upon giving notice in the public journals, in a similar way to what 
is now done in cases of applications for disclaimers and memoranda 
of alterations, amendments of provisional speciticati ns should be 
allowed to be made; so that, being thus provided with the meaus of 
rectifying errors, no provisional specitication should for the future 
be allowed or passed which is not a distinct, clear, and intelligible 
statement of some article of utility, useful arrangement of mecha- 
nical matter, or chemical process. 

Furthermore, in order, as far as possible, to do away with 
quibbles aud contentions about the wording and terms of the speci- 
fication in suits for infringement, let the final or complete specifica- 


tion be open to question only for a certain time after it has been | 


printed and published, after which time no objection to be allowed 


except upon a special judgment of the court, that either the docu- | 
ment contains fraudulent representations or suppress.ons of the | 


truth, or that the objections taken could not have been urged 
before, not having been capable of discovery prior to that time. 

Another important point is that the inventor, as in America, 
should be allowed to petition that the patent be granted to his 
assignee, or himself and assignee jointly. 

My own idea is that there should be a simple, cheap, and decisive 
way of bringing into judgment invalid patents, and cancelling them 
forthwith, aud that questions of infringement should not be em- 
barassed with questions of validity of patent right. 

Temple, 12th, January, 1865. FP. W. Campin. 


THE BESSEMER PROCESS. 


Sirn,—I have read with much interest your remarks upon this 
process in your last week's number. 

The following remarks, founded upon long experience of metal- 
lurgical operations generally, and of the pneumatic process 
specially, may prove interesting, and will, 1 believe, be borne out 
by facts. 

In the Bessemer converter the oxygen of the atmospheric air 
attacks first the carbon and silicon of the melted cast iron, and 
likewise the manganese, should any of that metal be present. The 
combustion of the manganese is most intense and rapid; that of the 
silicon is likewise rapid and intense, but the carbon is far more 
slowly combined, and eliminated first as carbonic oxide, and is then 
instantaneously converted into carbonic acid gas. 

Whilst these substances are being eliminated, very little, if any, of 
the metallic iron is attacked by the oxygen, and hence there is 


country. 
thrown off a light, spongy, frothy slag, chiefly composed of silicon, 11, Cowley-street, Westminster. 


With the same end in view, I have also recommended | 


Power of amending objection papers, by leave of the Crown | 


| until the whule of the iron has been consumed, or at least the whole 
| of it to which the blast has access. ‘The red-shortness of the pneu- 
| matised metal is due to several causes, but there are two special 
| causes which invariably act. 

First, the presence of nitrogen in the metal at all stages of the 
operation. Secondly, the presence of oxygen in the iron towards 
the close of the operation, when the carbon has been wholly, or nearly 
| wholly, eliminated. Even were it possible to stop the op:ration at 
the proper intervals when the metal retains the just proportion of 
carbou to constitute steel or semi-steel, the process would be a failure, 
for the ingots would all crack in drawing out, though not generally 
so badly as when the operation is continued far enough to produce 
homogeneous iron, 

Now the addition of metallic manganese not only removes the 
oxygen combined with the iron, but it neutralises the red-short 
tendeney caused by the nitrogen present in the metal, just as nitro- 
genised steel, ic., bars of iron converted into blister steel wiil not 
melt into ingots capable of being drawn into sound bars, unless an 
addition of manganese be made during the melting process, More- 
over, it is an undoubted fact that where metallic manganese is intro- 
duced into melted iron, which contains sulphur existing as sulphide 
of iron, siezes by superior electric affinity upon the metallic mauga- 
| nese forming a sulphide of manganese, which rises to the surface, 
and is carried off in the slag. Thus the value of my process is 
three-fold in improving the quality of the pneumatised metal, and 
in rendering it an article of commercial value. 

Mr. Bessemer is quite right, and V. 8. P. entirely mistaken, in 
their respective opinions as to the effect of silicon upon Bessemer 
metal, “ Cette composition chercl:ée longtemps et enfin trouvée qui 
change en acier le fer contenu dans le convertisseur,” was not 
“longtemps cherchée,” at least by me, and the late Mr. Jackson, 
of St. Seurin, had the full particulars of it from me. 

My patents were in the hands of trustees, who, from their posi- 
tions as the leading ironmasters in Europe, were, as they repre- 
sented themselves to me, the fittest persons to see that my patents 
should have fair play and proper support. 
trust is shown by the lapse of the patent, not, I believe, because 
they did not conceive it worth the payment of the £50 stamp duty, 
but because they never wasted a thought upon the subject, or 
took the trouble even to desire their agent to advise me that they 
did not intend to fulfil what they had solemnly promised to do. 

In a continuation of this letter I propose to give a short ;c:ount 
of the first successful operations with the Bessemer process. 

Ironmasters and others who, at the outset, tried and condemned 
Mr. Bessemer’s process had not done him justice. He distinctly 
stated that he preferred to blow through iron of a depth of not less 
than 12in. 

Now, those who experimented and ridiculed the failure of the 
process operated with a weak blast, and metal only from 4in. to Sin. 
in depth, so that in many cases more than half the iron, and, in 
some instances, the whole of the iron, was consumed. 

Belgrave House, Cheltenham, 16th Jan., 1865. 


R. Musner. 





THE THAMES EMBANKMENT. 

Sin,—With your kind permission I beg to lay before the readers of 
Tue Enatnexr the following plan, by which the Thames Embank- 
ment (south side) can be constructed without the use of a coffer 
dam. 
| The annexed Fig. No. 1 represents a cross section of a river wall, 
| about 10ft. or 12ft. below low water, and in about 10ft. of excavated 
| mud or gravel. Staying is erected over the length of the work in 
| progress, and the excavation is effected to the necessary depth by a 
| vertical dredger. The buckets woul.t be small, and of a form to suit 
|the nature of the soil to be excavated. This dredger would be 

attached to a traveller in such a manner as to command the whole 
area to be excavated, and it would be so arranged as to be easily 
lowered as the work progressed, by which arrangement the bottom 
of the excavation, when completed, would be sufficiently level to 
receive the concrete blocks. ‘The dredger would be driven by a 
| small steam engine placed upon a platform attached to the traveller. 


FIG 2 
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Should the operation of dredging be impeded by boulders or pieces 
of timber, these obstacles could be removed by divers, 
Cast iron sheeting piles a would be driven into the ground along 
the line of the wall, several feet below the bottom of the foundation 
' of the wall, and extending up to the low water line. Large blocks 
of concrete 0, 6, or brick in cement would be used for the foundation 
of the wall, and carried up to about Ift. below the head of the cast 
iron sheeting pile, where the stonework would commence. 

The blocks of concrete or brick in cement would be placed in 
position under low water line by guide rods of malleable iron 2in. or 
3in. in diameter, two rods passing through each block. The holes 
| in the foundation blocks would be moulded in them at the time 
| of their formation, and would consequeutly cause no additional 
| expense. 

In order to place the rods at the proper distance from each other, 
|} and to retain them in that position, corresponding accurately with 
| the holes in the several blocks, a grating, Fig. 2, is used, consisting of 
| flat bars of malleable iron, about 4}in. broad, and jin. thick, 

rivetted together with holes bored in the intersections of the bars, 
| accurately corresponding (as to distance) to the holes in the blocks. 
| This grating would be formed in convenient lengths, and previously 
to being lowered into its place below the foundation of the wall, 
rods would be screwed into the holes in the intersections of the 
grating, to receive and direct the adjustment of the blocks. 

Where the wall has been raised a few feet above low water it may 
be tested by weights being placed upon it three or four times as 
great as apy weight which could ever be placed upon the founda- 
tion, including the weight of the unfinished portion of the wall—and 
thus the stability of the wall would be amply secured. 

The expense of constructing a river wall by the above means 
would not exceed one half of the sum necessary to form the wall in 
a coffer-dam, and the time necessary for the execution of the work 
as proposed would probably not exceed one third of the time neces- 
sary with a coffer-dam. 

These considerations are sufficient, it is presumed, to warrant a 
trial of the proposed plan on a smal! scale, as the expense could not 
be great, and the pecuniary and scientific interests involved are very 
considerable not only as regards the Thames Embankment, but the 
cheapening and expediting of similar works in other parts of the 
Auex. Dou... 





How they fulfilled their | 











FORMULZ FOR CALCULATING THE STRAINS ON GIRDERS. 


Siz,—Allow me, through the medium of your journal, to draw 
the attention of those whom it may interest to one of the gene- 
rally accepted formule for calculating the straius on wrought 
iron girders, viz., the one for calculating the amount of horizontal 
strain on top and bottom members (or what, from the nature of the 
strain on each, are frequently termed compression aud tension 


7 





beams) of girders at centre of span, which is = = = 8, where W 
8 

equals the distributed weight on girder,and we are told that L 
equals the distance between supports, and D the effective depth of 
girder at centre of span, 8 being the horizontal strain on top and 
bottom members at centre of span. Now, this formula being 
deduced from the principle of the lever and the weight through the 
medium of the girder coming upon the piers, which (by the law of 
mechanics that action and reaction are equal) exert an upward 
pressure, it cannot be right to take that pressure as being given out 
all at the edge of the pier, an i the long arm of the lever to cease at 
that point: if it were so, then a pointof masonry, or of whatever other 
substance the pier may be composed, would be sufficient to carry 
the girder and the weight brought upon it. This we know is absurd. 
I therefore’ maintain that L should represent the effective span or 
distance between centres of areas of bearing surfaces required for 
ends of girders on piers. I say “ required,” because it might appear at 
first sight from my statement that, by increasing the lengths of the 
bearing surfaces on the piers you were actually increasing the 
effective span and thereby requiring a stonger girder; which 1s not 
so; the girders being built of a certain proportion in excess of their 
ultimate strength. ‘he areas of the bearing surfaces allowed on 
piers should also be of a similar proportion, in excess of their ulti- 
mate power to resist a crushing force, or in other words, that would 
crush with the failure of the beam ; and it is the distance between 
the centres of areas: f thes? surfaces that I should propose to take 
as the effective span. Practice might, however, require longer bearing 
surfaces to take roller plates, or where small stones are used, in order 
to prevent those at edge working loose; but still I consider that 
the effective span should be taken as the distance between centres 
of areas proportionate to strength of girder. 

The difference between the clear span and the effective span in 
small girders would affect the calculations bui little, but where the 
girders are, comparatively speaking, of some magnitude, it would 
become a necessary point for consideration. 

Gateshead-on-Tyne, 


y : JOHN Hoskrna, jan. 
January 17th, 1865. 





RVAD LOCOMOTIVES, 


Sirx,—Although your correspondent, who describes himself as “A 


; Man of Kent, with an Agricultural Mind” appears to be pretty well 


informed of the doings of Mr. Hodge’s engine, Fiy-by-Night, I can 
assure him he has been misinformed as to the self-propelling steam 
fire engine I made some time back. This engine was never intended 
for general use on common roads, but was made for a large 
factory in this neighbourhood; and being only intended to go short 
distances—say about the factory or in the immediate vicinity—the 
feed- water tank was small; yet I have several times taken it round 
Poplar—once to Lambeth and once to H. M. Dockyard, Woolwich, 
over a road so soft that the bottom of the boiler was several times 
on the ground. 

The only trouble [ had with this machine was with the boiler. 
It was one of those known in this country as Benson’s, and in 
America as the Latta boiler; and was, I believe, very generally used 
for steam fire engines in that country. I must confess that it gave 
me great trouble, for, besides its great weight (nearly three tons), it 
had a terrible tendency to prime; and although I got over this by 
destroying all that was patent about it, I shall not feel disposed to 
try auother, for I have had steam up this afternoon in a boiler 
weighing under 11} ewt. yet of greater power. 

This is one of my patent boilers, and is in a steam fire engine of 
about 30 cwt.; and although only 10/ft. 4in. long X 4it. Sin. wide, 
is of greater power than either of those I have made before. 

I observe that your correspondent, Charles T. Hayball, in your 
impression of December 2nd, states that steam fire engines have little 
strain on their framings. As to those boilers, they will evaporate 
a great quantity of water in proportion to their weight, but are 
liable to get out of order and must be very expensive. He then 
goes on a little further to recommend these very boilers, for he 
says :—“' With regard to boilers, the most simple | can think of, and 
the least expensive, is the vertical multitubular, carrying a small 
weight of water and presenting a large amount of heating surface, 
and probably the least liable toderangement. . . . ‘I'he priming 
in my boiler is a mere nothing. . . . . If you take steam 
from one place only, you will keep no water in the boiler. I take 
mine from four places on top, bringing them all into one at the 
regulator.” 

I really think, Sir, I ought to be much obliged for this testimony 
in favour of my boiler, for, if Mr. Hayball will refer to my patent 
(No. 1442), he will find he has been infringing it, no doubt unin- 
tentiopally. 

I should like to refer to some other points in connection with 
road locomotives, but so long as the present restrictions as to speed, 
&c., are in force, I scarcely think it will be worth while to occupy 
your space, Wx. Rozerts. 

Millwall, Poplar, E., London, 

January 18th, 1865. 





Tue long established house of Bunnett and Co., engineers, 
Deptford, is about to assume the position of a limited liability 
company, with a capital of £30,000. The business will, as before, 
comprise engineering and iron founding, the manufacture of 
patent revolving shutters, lifts, hoists, Kc. An extension of the 
premises at Deptford is in progress. 

Enoincerrne Researcues in Otp Convents.—A writer—evidently 
an engineer—in the Daily Telegraph of last ‘Tuesday, states that he 
was engaged some years ago in erecting large ironworks in France, 
at Chalons-sur-Marne. ‘he site happened to be that of an old 
convent, suppressed during the great revolution. In digging for 
the foundations of the boilers, engives, and mill-frames, the work- 
men dug up literally hundreds upon hundreds of the skeletons of 
young infants. The maire of the district made a proces verbal of the 
occurrence, and the bones were then privately buried in a cemetery. 


Foreign ann CononraL Jortines. — According to information 
which may be regarded as reliable, the harbours on the Jahde for 
Prussian ships of war will be ready for the reception of the largest 
vessels in 1866, and the two iron-plated vessels newly acquired by 
Prussia are destined to be stationed there. Lefore the eutire com- 
pletion of the necessary buildings, docks, aud workshops, many years 
must elapse. It would appear, from recent declarations aud answers 
of the Minister of Marine, that the coustraction of the harbour for 
ships of war on the Island of Rugen, in the Baitic, is by no means 
given up, bat that there, and also at Stolpmunde and Leba, har- 
bours of refuge wiil be formed. With the third great naval 
harbour on the east coast of Schleswig, which will appareutly be in 
the Eckernfords Bay, and the two marine stations already existing 
at Swinemunde and Neufahrwasser, a complete system of harbours 
will be organised for the Baltic coast, aud by means of the projected 
railways these harbours will not only be connected with each other, 
but with the chief arsenals ou the coast aud in the interior of the 
country. A number of new vessels are to be built, and amongst 
them will be some large armour-plated ships. These will carry 
guns of a uniform kind, namely, a newly-designed 72-pounder gun, 
rifled according to the Prussian plan, the construction of which has 
been commenced, and which is considered to be far better than the 
100-pounder Armstrong gun used in the English navy. 
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ON THE RELATIVE ADVANTAGES OF THE INCH 
AND THE METRE AS THE STANDARD UNIT 
OF DECIMAL MEASURE. 

By Mr. Joun Fexnie, of Leeds.* 

‘Tur subject of a Decimal System of Measure resolves itself into 
two distinct questions, the desirability of a decimal system, and 
the standard of measure to be adopted as the unit of the decimal 
system. 

"The principle of a decimal system of measurement is now con- 

sidered to be so advantageous and desirable by the practical and 

scientific men who have entered into the subject, that sooner or 
later the irregular and inconvenient system hitherto used in this 
country must be expected to give place to one more suited to the 
present times. ‘Ihe permissive bill of 1864, which legalised by Act 
of Parliament the use in this country of the present standards of 
measure decimalised, and also of the French standard, the metre, is 
the first public stepin that direction ; and consequently the question 


as to which standard is to be finally and exclusively adopted for use | 


in this country has now become an important and urgent practical 
question. The adoption of the metre system in its entirety, both 
for measures and weizhts, has been strongly advocated by a very 
influential committee, who are actively endeavouring to effect that 
purpose; and the object of the present paper is to compare the 
standards for measure of leugth, and to show the practicability of 
adopting a decimal system founded on the inch at present used in 
this country, and the advantages that the inch possesses over the 
metre as the standard unit of measure. 

The first question of the desirability of a decimal system of 
measure may now be considered settled and the principle definitely 
adopted in this country: but the second question of the standard of 
measure is still open, and is a very important one for consideration 
©: account of the number of circu : stances affecting it. 

The adoption of the metre has been strongly recommended, and 
special efforts were made to get it fixed upon as the compulsory 
standard of measure for this country; but in the decimal bill now 
passed it is determined only to legalise the use of the metre in 
addition to the former standards in this country. The grounds on 
which the adoption of the metre has been urged are, the existence 
already of a complete decimal system of measure and of weights 
based on the metre, and its adoption already as the standard of 
measure by the large and important population of the French 
empire and several other countries: the object being to obtain, if 
possible, a universal standard of measure for the whole civilised 
world, on account of the great advantages that would attend the 
universal use of the same system of measures in the rapidly extend- 
ing international communications. 

The consideration of the standard of measure involves two 
distinct classes of requirements that have to be met as far as 
practicable, which need a separate examination, namely :—those 
involving scientific questions for preliminary investigation ; and 
those that are practical conditions necessary to be fulfilled before 
the object can be really carried out. 

The scientific questions involved may be stated as follows :— 

1st. The standard to be the one that can be replaced best in case of 
being accidentally lost. 

2nd. The standard to be the one most universal in the character 
of its basis of reference. 

The practical conditions involved may be stated as follows :— 

3rd. The standard to be the one best suited for use in decimal 
subdivision. 

4th. The standard to be the one most extensively in use already, 
and consequently involving the least alteration of existing mea- 
sures. 

1st. In considering the question of the standard that can be 
replaced best in case of being totally lost by any accident, there 
appears on examination to be no real choice between the metre and 
the inch in this respect. The length of the metre was originally 
determined by measuring a portion of a quadrant of the earth’s 
polar circumference; but its length was also referred to the length 
of aseconds pendulum, on account of the much greater facility for 
accurately ne the measurement of a pendulum than the 
extremely difficult and complicated operation of measuring an 
arc of the earth’s circumference. The length of the metre was 
consequently defined in 1798 by Borda, one of the commissioners 
for determining the French national standard, by giving 0-99385 
metre, as the length of a seconds pendulum at Paris making 86,400 
oscillations in twenty-four hours and vibrating in vacuo at the sea 
level and at the temperature of freezing water. 

The length of the inch was defined in 1824 by the declaration by 
Act of Parliament that 39°13929 inches is the length of a seconds 
pendulum in the latitude of London vibrating in vacuo at the sea 
level and at the temperature of 62 deg. Fah. Consequently both 
the metre and the inch can be verified by the same means, the 
measurement of a pendulum; and indeed the relation between them 
having been once established, it follows that whatever means is used 
for verifying the one, whether by the length of the pendulum or any 
measurement of the earth’s surface, is equally available for verifying 
the other; so that in this respect there is not any choice between 
the metre and the inch. 

2nd. In regard to the second point—the standard that is most 
universal in the character of its basis of reference—the meter was 
formerly supposed to have a marked superiority over the inch, as it 
was origivally intended to be exactly the 1-10,000,000tb part of a 
quadrant of theearth’s polar circumference,t the basis of measurement 
to which it was referred; while on the other hand the inch was an 
uneven fraction of the length of the pendulum. The result, however, 
of subsequent and more accurate measurement has been to show an 
error of 1-6,404th part deficiency in the original measurement of the 
metre, which was effected in 1794 by the measurement of an arc of 
about 63) miles length, extending through France from the coast of 
Dunkirk to Formentera on the coast of Spain, the measurement of 
which was carried out under the usual difficulties in time of war. 
In consequence of this error in the original measurement for the 
standard, the length of the metre has now to be defined by an un- 
even fraction, as in the case in defining the length of the inch. The 
further result, however, of recent investigation has been to show 
that a quadrant of the earth’s polar circumference is not, as was pre- 


viously supposed, a uniform quantity, and it is therefore not a suit- | 
«ble basis tor determining a standard unit of measure ; for it has | 


been found that the form of the earth at the equator differs from a 
true circle, its longest equatorial diameter exceeding its shortest by 
1-3,941th part, and there is consequently a variation in the lengths 
{different quadrants of the circumf d from the pole 
to the equator. As regard the universality of its character as a basis, 
therefore, there is no choice between the metre and the inch. 

It has to be noticed that the — legal standard of measure in 
this country is really an individual standard metallic yard measure, 





which was legalised by Act of Parliament in 1855; this had beeu | 


prepared with all possible care by comparison of all existing stan- 
dards of authority, the former legal standard, a metallic yard measure 
made by Bird in 1760, having been destroyed by fire in the burning 
of the Houses of Parliament in 1834. In consequence, however, of 
some sources of error having been discovered by subsequent investi- 
“ations in the former process of measuring the seconds pendulum, 
ull reference is omitted in this last Act of 1855 to the means of 
verifying the standard by the length of the pendulum, and the only 
provision made against a loss of the standard is by legalising certain 
duplicates that were wade from it with the greatest care as secondary 
standards. The present standard of measure is, therefore, really an 
individual metallic yard measure, forming the legal standard inde- 
pendent of any reference to another source; and the metre may 
indeed be considered to be in asimilar position, since itis a coutinua- 





* Read before the Institution of Mechanical Engineers. 

t Or more correctly the 1-100,000th part of a decimal degree of latitude 
of which 100 deg. made the quadrant, this degree beiug taken in France 
and consequently differing in length froma similar degree in other latitudes 
on account of the polar diameter of the earth being 1-299:h part less than its 
mean equatorial diameter, owing to its sphervidal form. 


tion or copy of the original metre, which is now known to differ from 

the measure of the earth’s circumference that it was intended to re- 

present, while the amount of error at present ascertained may pro- 

bably undergo still further correction by future still more accurate 
| observations. 

The circumstance, however, of depending upon accuracy of copying 
for the preservation of astandard, though theoretically objectionable, 
is not practically a disadvantage as regards accuracy. For with the 

| extreme degree of perfection now attained in copying measures of 
length by Mr. Whitworth’s process of contact measurement, the 
accuracy of measurement can be carried as far as 1,000,000th part 
of an inch, which is a considerably higher approximation than can 
be attained in any present process of determining the length of a 
pendulum or an are of the earth’s circumference. The writer is 
informed by Mr. Whitworth that the standard cylindrical gauges 
supplied by him to engineering and other establishments do not vary 
1-10,000th part of an inch in diameter for any size up to two inches, 
and the larger sizes up to six inches diameter do not vary 1-5,000th 
part of an inch. 

In consequence of the variation in the lengths of the several 
quadrants of the earth’s circumference, a suggestion has been made 
by Sir John Herschel to adopt the earth’s polar axis as the standard 
of reference, that being the only single or unique dimensions of the 
earth’s mass. As this dimension is very nearly 500,500,000in. 
or 1-1,000th part more than £00,000,000 inches, it has been proposed 
by him to increase the inch by 1-1,000th part and make it then the 
standard unit of length as the 1-500,000,000th part of the earth’s 
polar axis. It has to be observed, however, in reference to this pro- 
posal, that 1-1,000th part of an inch is now an appreciable quantity 
| in mechanical work, such as boring rifles, &c.; and the alteration if 

carried out wou!d involve a loss of one mile in every 1,000 miles. 
Moreover, independently of these practical objections, any such step 
would really involve a similar mistake to that made in originally 
fixing the metre, since the results of future more correct measure- 
ments of the earth's axis would be likely to require a correction in 
the fraction expressing the inch, in addition to the present known 
error of 1-170,007th part, arising from the actual length of the axis 
being rather less than 500,500,0U0in., as ascertained by the present 
measurement. 

All these various cousiderations, therefore, appear to lead to the 
conclusion that the best practical course is to refer to an individual 
standard which will admit of being copied with a very high degree 
of accuracy, as in the case of the present legal standard in this 
country. 

3rd. The next question, as to the standard best suited for use in 
decimal subdivision, is one to be determined by the relative 
practical convenience or inconvenience of the a subdivisions 
or multiples of the different standards of length. 

The old legal standard of measure in this country, the yard, is 
near the size of the metre, the former being 36in. and the latter 
39°3708in. If the yard were subdivided decimally into tenths, 
hundredths, and thousandths, it would make a scale as inconvenient 
and difficult of application in this country as the metre scale; but 
the standard is defined as a yard of 36in., and the inch as a unit of 
measure has important advantages as regards facility of application, 
and has a special qualification for the purpose as a convenient unit 
for expressing the smaller dimensions required in mechanical engi- 
neering work, since the subdivisions and multiples of the inch 
predominate in the dimensions of the parts of machinery, &c. For 
example, a measuring machine extending from Qin. to 10in. gives an 
ample range to make the requisite templates and gauges with an 
accuracy up to 1-1,000th part of an inch for all the boring and 
turning work required for locomotives and for stationary engines 
up to 100-horse power, and for the tools and machines of corre- 
sponding size. The larger dimensions above 10in. are but few in 
number as compared with those below 10in., and are not required 
to be more accurate than to 1-100th part of an inch; their dimen- 
sions can therefore be obtained from a steel rule of 100in. length 
divided into inches, tenths, and half-tenths, while the half-tenth of 
an inch being easily divisible by the eye into five parts gives 
hundredths of an inch. The writer has found such a range up to 
100in. amply sufficient for the requirements of one of the largest 
locomotive establishments, and also for all the purposes of a large 
ironworks; and with such a system great accuracy of work is 
obtained, mistakes and misfits are avoided, and a duplicate system 
of the most perfect kind is established. 

In the classes of work in which the finer dimensions of thousandths 
of an inch are required, the inch has an ‘advantage over the metre 
in convenience of application as the unit of measure ; for dimensions 
in thousandths of an inch are readily and conveniently expressed 
and spoken of, but with a metre as # unit such dimensions require 
the use of millimetres and fractions of millimetres to two places of 
decimals in order to express them. For example, the standard bore 
of the Government rifles, in which a difference of 1-1,000th part of 
au inch in the diameter of bore has to be recognised ani expressed, 
is ‘577in. or 577 thousandths; but the expression of such a dimen- 
sion on the metre system would be in the inconvenient form of 
14°67 millimetres. 

fhis is a practical advantage of importance in favour of the inch 
as the unit of measure; for dimensions to 1-1,0U0th part of an inch 
are now required in regular use for various descriptions of work. 
For example, in the case of fixing a wheel or a lever upon its axle, 
the amount of difference in diameter required between boriug and 
turning, in order to insuse the correct amount of tension, is not a 
thing to be guessed at, but is a definite quantity ranging from 
1-1,000th to 5-1,000ths part of an inch. If in addition to forcing on 
by hydraulic pressure, as in the case of putting wheels upon their 
axles, the further step is taken of expanding the external portion 
by heat and then shrinking it upon its seating, as in fixing levers 
upon shafts, a very high degree of accuracy in the respective dia- 
meters is required, in order to ensure a definite amount of tension ; 
this is especially the case in the manufacture of wrought iron 
ordnance, where one scries of hoops bas to be shrunk upon another, 
each layer being compressed in proportion to the work it is intended 
to sustain. These dimensions of 1,000th parts of an inch are now 
readily appreciated and worked to in regular work by means of the 
system of contact gauges introduced by Mr. Whitworth; they can 
be measured by any good workman with a pair of callipers, and 
great advantage in accuracy and facility of work is derived from 
the system of working to these definite decimal dimensions. 

It may also be observed that the inch divided into 1,000ths 
serves very conveniently to express the series of thicknesses known 
as the wire and metal gauges, as shown in Mr. Whitworth’s decimal 
wire gauge, a specimen of which is on the table, extending from 
No. 300, or 300,000th part of an inch, to No. 18, or 18,000th part of 
an inch. 

A decimal scale founded on the inch as the unit would have then 
for its subdivisions the 100th and 1,000th parts of an inch at present 
| in use; and the first ascending step in the scale would be the sub- 
stitution of a 10in. foot for the present 12in. foot, being a reduction 
of one-sixth in the present measure. The succeeding measures 
would be as shown in the following table, taking for the sake of 
comparison a similar nomenclature to that of the metre scale :— 








Inches. 
Mili inch = “001 or thousandth of an inch. 
Centi inch = “Ol ,, hundredsh - 
Deci inch = ‘1 s,, tenth os 
inch = 1 the Standard Unit. 
Deca inch = lw & foot of 12 inches. 
Hecto inch = 100 «= aboutlgfathom _,, 2 » 
Kilo inch = 1,000 » 1¢chain ~» vee 
Myria inch = 10,000 ~ if jurlong ,, 7920 ,, 
100,000 »» Igmile »» O53 ,, 


A corresponding decimal 

would be as follows :— 
Sq. in. 
1 


scale applied to superficial measure 











Square inch = 
Square Deca inch = 100 about 3 foot of 144 square inches. 
Square tiectoinch = 10,009 » 4 Ppole,, 39,204 ,, o 
Square Kiio inch = 1,000,000 » 6 acre,, 6,272,640 ,, » 


| In carrying out this chauge of the measures at present in use, 





it has to be observed that in consequence of taking for the unit the 
lowest of the 4 ey denominations—the inch—the important ad- 
vantage is obtained that any dimension on the present system can be 
exactly expressed in the decimal system without any fractional 
remainder, and the only calculation required for the change is to 
bring the dimensions into inches, which immediately gives its cor- 
reponding value in the decimal system. But if any other of the 
present measures, such as the foot or the yard, were taken as the 
unit, a troublesome calculation would be required for the pu 

just as in the case of adopting the metre for the unit; and the 
result would be an inconvenient fractional quantity, with ite 
accuracy depending, in many cases, on the length to which the 
decimal was carried. . 

_ 4th. The last consideration is the standard that is the most exten- 
sively in use already, and consequently involves the least alteration 
of existing measures in its adoption. 

The metre was established in France in 1840, and is now the 
standard of measure throughout the French empire. It has been 
also adopted by Belgium, Holland, Spain, Portugal, Italy, Greece, 
Brazil, and some other portions of South America. The total popu- 
lation of the countries using the metre is about as follows :— 





French empire ee 38,000,000 
Other countries .. 0... oe 55,000,000 
—— Population. 
Total 93,000,000 


The inch, or a multiple of it, is the standard of measure through- 
out the British empire and the States of North America; and the 
native standard in India, the “hath,” is legalised as 18in. A 
multiple of the inch is also the standard of the Russian empire, the 
imperial “ sagene” being legalised as 7ft. English, or 84in. The 
total population, therefore, using the inch, or a multiple of it, 
amounts to about as follows :— 


British empire .. «. «. 1. «+ 194,000,000 
North American States $2,000,000 
Russianempire .. 64,000,00) 
—-- Population, 
Total 290,000,000 


In addition to this great excess in the actual number of the people 
using the inch or a multiple of it, the fact should be considered that 
they include the great machinery producers, whose work is already 
existing in such large quantities in all parts of the world in the form 
of engines, machinery, railway plant, tools, &c.; such as the tools 
and machines of Manchester and Leeds, so largely exported to 
other countries, their cotton and flax machinery, the sugar mills of 
the West Indies, the steam engines, agricultural engines, and ma- 
chinery sent to all paris of the world, steamboats, railway plant and 
machinery, railway bridges and roofs, &c.; the amount of steam 
engines and machinery alone that has been exported from this 
country during the last twenty years having reached the value of 
£49,000,000, and averaging during the last five years about 
£4,000,000 annually. The large excess in the machinery already 
made under the inch over that made under the metre system of 
measure is an important practical consideration, as it must be re- 
membered that the machines sent out to other countries form types 
of other machines, and that they require repairing and renewing with 
the same measures with which they were made, In this couutry the 
inch is involved intimately in all mechanical engineering work, and 
is the basis on which the various machines and engines have been 
built, as the mechanical engineor may be said to think in inches, 
calculate in inches, and work in imches; mechanical drawings are 
made to the inch or its multiples, patterus are in inches, the pitches 
of the teeth of wheels, the sizes of taps and dies, the standard 
gauges for boring and turning, and the finer dimensions of every 
part of every tool, machine, and engine, are all made in inches, 
and the sizes of all bars of iron and planks of timber are in inches. 
The inch is also the basis of the data for calculations of strength of 
materials, sectional areas of girders and framing, pressure of steam, 
&c., power, velocity, capacity, and weight, The ditliculty of 
effecting any change in the unit now forming the basis of these 
measures aud calculations would therefore be exceedingly great ; 
but in the case of the metre this difficulty is greatly increased by the 
relation between the metre and the inch requiring a long fraction to 
represent it with sufficient accuracy for such purposes, thus :— 

1 metre is equal to 39:3708in, and 
linch is equal to 25°3995 millimetres. 

In the table exhibited to the meeting are shown, for the purpose 
of comparison, the corresponding values in millimetres of some of 
the ordinary fractions of the inch, and the corresponding values of 
square and cubic inches in square centimetres and cabic millimetres ; 
from which will be seen the extreme difficulty and inconvenience 
that would arise in attempting to change the inch to the metre 
system. 

Considering also the large preponderance of the population now 
using the inch or its multiple and not the metre, and the extent to 
which they are now spread over the whole world, the difficulties in 
the way of a change to the metre appear so insurmountable as to 
amount.practically to a prohibition of a decimal system of measure 
if it is to be based on the metre, 

The subject of decimalising the present very irregular and 
inconvenient system of weights and measures of capacity in this 
country is one of great importance; and great advantages would 
arise from their reduction to a uniform decimal system. It has 
been supposed that the metre system has an advantage in basing 
the system of weights directly upon the measures of length, the 
kilogramme of 2:2048 lb. English being intended to be exactly 
the weight of a cubic decimetre of pure water at its maximum 
density; but it now appears, from subsequent more accurate 
measurement, that this requires some correction, so that the relation 
between the kilogramme and the metre is not an even one as in- 
tended, but an uneven fractional one. ‘There is strictly no choice, 
therefore, in that respect between the kilogramme and the pound ; 
and, in fact, in the same way as with the definition of the metre or 
the inch, any weight, such as the English pound, may be defined 
with equal accuracy for the standard unit. 

It may be remarked that if the pound (pound avoirdupois — 7,000 
grains troy) were taken as the standard unit for decimal weights, 
the important weights of the hundredweight and the ton, which now 
vary in practice, the hundred weight between 112 lb. and 1201 b:* uu 
the ton between 20 cwt. and 21 cwt. or 2,240 lb. and 2,520 Ib., might 
be decimalised as 100 lb. and 2,000 lbs. without any very serious 
difficulty aud with important advantage in removing another of the 
old irregularities in the system of weights and measures, just as in 
1841 the imperial and decimal gallon consisting of 10 ib. of distilled 
water at 62 deg. Fah, was substituted by Act of Parliament for the 
the old ale and wine gallons having 102 and 83 per cent. respectively 
of the same value, 

The following are the general conclusions submitted in the 
present paper in reference to the standard for decimal measure ;— 

I1.—Tbat the inch and the metre are equally eligible for the 
purpose, as regards the basis of reference on which they are 
founded; and either of tli could be as accurately and readily 
replaced as the other in csv of being lost; since both of them are 
practically dependent upon the copying of an individual standard, 
which can be effected by the present improved means of measure- 
meut with a higher degree of accuracy than could be attained in a 
repetition of the original process of constructing the standard by 
reference to a natural staudard, such as a pendulum or an are of the 
earth’s circumference. 

Il.—That the metre is not suitable for adoption in this country 
on account of its entire difference fiom the existing measures and 
the inconvenience that would ai:se im expressing the smaller 
dimensions extensively used in mechanical work, &c.; and that the 
inch is the most suitable measure for the purpose on account of its 
being intimately involved in the present data for calculations and 
dimensions of mechanical work, &c., and from its convenience for 
expressing the smaller dimensions extensively used. That for 
larger dimensious the easiest aud most convenient decimal change 
would be the adoption of a 10-inch measure, which would be a 
reduction of au even fraction of one-sixth from the present foot; 
and the longer measures being already multiples of the inch, the 
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change would then be at least easier for their decimal adaptation to 
the inch than for their entire alteration to the metre standard. 

ILL, That it is very desirable that an alteration should be made in 
the present system of weights and measures of capacity, for reducing 
them both to decimal systems; and that these can be based as de- 
finitely and conveniently upon the inch as the standard of measure 
is upon the metre; and that it will be preferable to adopt for the 
stardard a weight that is already in most common use in this country, 
such as the pound, without attempting to construct any new standard 
bearing a more simple relation to the decimal stan of length, 
but differing from all the existing weights. 


HASELTINE’S MACHINERY FOR MANUFAC- 
TURING METALLIC NUTS. 


Tuis invention, patented by Mr. G. Haseltine, Southampton- 
bnildings, as a communication from William Chisholm, Cleveland, 
Ohio, relates to certain improvements in the manufacture of metallic 
nuts. In the nepomenging engravings Fig. 1 is a side view, Fig. 2 
isa top view, Fig. 3 is a longitudinal vertical section, Fig. 4 is an 
eud view, Figs. 5, 6, 7, are transverse sections, and Fig. 8 is a longi- 
tudinal vertical section with the parts in a different position from 
that shown in Fig, 3. Like letters refer to corresponding parts in 
the several figures. 

All the parts and movements are attached to a bed plate P of 
sufficient strength to sustain with safety all the strain to which it 
is subjected in the process of forming nuts. There are three open- 
ings in the bed-plate. That shown at Q is to allow the free move- 
ment of a cam hereafter to be described; that shown at R is for the 
discharge of the burr of the nut from the hollow mandril; and that 
shown at R! is for the discharge of the formed nuts. A strong shaft 
8, placed ppm: | to the bed plate at the right hand end of the 
machine, is mounted in boxes §!,8'; to this shaft the power is 
applied, and from the revolution of this shaft in the direction of 
the arrow all the movements of the machine are obtained. The 
shaft S should be from six to eight inches in diameter, according to 
the required work of the machine, and all the other parts should be 
in proportion to secure the requisite strength. The shaft S should 
be provided with a balance wheel, to insure steadiness in the motion. 
The cam A is placed upon the shaft S, intermediate between tire 
bearings 5S', 8'; its action is upon the mandril ©, as hereinafter 
described. Upon each side of the cam A, at a distance of about one 
inch, ‘oe the cams B, B, in the relative position shown in 
Fig. 2. The mandril C is placed in the same horizontal plane with 
the shaft 5, but at right angles thereto, the centre of which is also in 
line with the centre of the cam A, as shown in the line z, 2, in 
Fig. 2. The mandril C is secured to the bed plate P by boxes T, T', 
and has a reciprocating motion therein to the extent of th» sweep of 
the cam A. ‘I'he mandril C is slotted vertically for the cam A, and 
horizontally to admit the shaft 8, as seen at C!, C", in Figs. 3 and8 














The slot C!, C!'" is long enough to admit of all the motion required 

by the revolution of the cam A. The cams B, B, occupy & position | 
upon the shaft just outside of the bars C!, C", and in their re- 

volutions come in contact with the shoulders B!, B', which are 

attached to the mandril C, the position of the cams being such 

upon the shaft that when the cam A leaves the body of | 
the mandril © the cams B, B, come in contact with the shoulders 
Bi, B!, and carry the mandril C, back to the position shown 
in Fig. 3, where it remains at rest with the exception of a 
slight movement forward, presently to be described, during 
nearly half the revolution of the shaft 8. This slight movement 
forward is caused by a short cam A!, which comes in contact with 
the point of pressure for the cam A the moment the cams B leave 
the shoulders B', The object of this slight movement is to allow 
the female die, hereafter to be described, to be moved back out of | 
the way of the bar from which the nut is cut. Fur the purpose of 
relieving the mandril C from the friction of the cam A as much as 
possible, I introduce the friction plate D between the knuckle of the 
cam A and the body of the mandril C. ‘This plate is made of steel, 
and is allowed a free motion of about 2'n., and is held, when not 
gg? ee in the position shown in Figs. 1 and 3, by a spring | 
D', When the cam A sirikes this plate, it moves upon the face of | 
the plate LD until the pressure becomes sharp, when the plate itself | 
moves downward, thus giving ease and efficiency to the movement, | 
and, as soon as the pressure is relieved by the passage of the cam, 

the spring D! raises the plate D to its original position. The fric- 
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distributed over a larger lubricated surface ; aud, further, when the 
plate becomes worn it can be removed, and another introduced,in 
its stead. The lower end of the plate is a trifle thicker than at 
the point where the cam strikes it, and thus favours the movement 
downward when under pr.ssure. The forward end of the mandril 
C is hollow, as shown at a, in Figs. 3 and 8, the bore being as large 
—or a trifle larger—than the largest punch used in making nuts. 
The burrs punched from the nuts are forced through this hollow 


mandril, and discharged by or through the opening in the under-| 
side through the bedplate at R'. The mandril C is provided with a | 


head 0, into which is inserted the male die E. The die E is held 
in place in its seat by means of the jamb block e and set screw d, 
arranged as shown in Fig. 6. The jamb block e slides into recesses, 
as shown in the figure, the point of the set screw d pressing against 
the side of the male die E, holding it secure. By releasing the set 
screw d both the jamb block and the male die can be removed for 
the insertion of a die of different size. The sides of the female die 
or matrix, in which the nut is formed, consist of the adjustable 
pieces F", F!', which can be moved outward or inward, and secured 
at any desired point, by means of the bolts ¢!, shown in Fig. 2. 
The lower side of the matrix consists of a movable plate f, which 
can be removed at pleasure, and a thicker or thinner one intro- 
duced, according to the size of the nut to be made. The upper 
part of the matrix consists of the head plate G, which is secured in 
place in the head b by the jamb block e and male die E, as shown 
in Fig. 6. The side F" of the matrix has a recess F!, into which 
the projecting edge G of the head plate G! fits, for the purpose of 
preventing the heated bar from “ upsetting” in cutting off the 
pattern of the nut, The female die proper is fitted to slide back- 
wards and forwards in the matrix before described. The bar g, in 
which the die is formed, extends some din. or 5in. above the 
matrix, as shown at gl, the upper end being firmly secured to the 
mandril H. This mandril is arranged to slide longitudinally in 
bearings A, A', the former being attached*to tbe bed plate of the 
machine, and the latter to the head 5 of the mandril C. Any move- 
ment of the bar g' carries with it the mandril H, and the bar g, 
carrying the female die, is, after each punching operation, again 
drawn forward by the retreating movement of the mandril C, tho 
bearing A' upon the head 0 striking against the head of the mandril 
H to effect this result. ‘The cam A', as hereinbefore stated, 
moves the mandril C a little forward immediately after the 
discharge of the nut, upon which movement the spring H"', the 
lower end of which is attached to the bed plate, aud the upper end 
to the mandril H, carries the mandril H as far back as the 
head on the rod H' will allow, and with it the bar g' and 
female die g, for the purpose of making a clear space for the in- 
troduction of the heated bar from which the nut is cut. A rod H', 
having a head on the outer end, passes through the bar g', and is 
screwed into the head 6 of the mandril C, and so adjusted as to 
length, that when the mandril C is carried back as far as the cranes 
B will carry it, the face of the female die g is brought a trifle forward 
of the end of the punch, so that the formed put is entirely released 
from the punch, tbe female die and punch occupying the relative 


position shown in Fig. 3. In forming the nut, the female die is | 


driven back by the pressure of the male die azainst the nut blank to 
the position shown in Fig. 8. The punch I passes through an 


elevated portion of the bed plate, as seen at I', and forward of that | 
| point is tirmly supported in guides I", which can be removed at | 
| pleasure and replaced by others by loosening the screws J of tlie cap. 


The punch I can be adjusted forward by means of the screw bolts 
K in Fig. 2. The punch I, as hereinbefore stated, is imbedded firmly 
in the guides I", to prevent it from springing or bending from the 
pressure brought upon it in the formation of the nut, and in addition 
to this it can be adjusted endwise by means of the crosshead K! and 
screw bolts K above referred to. ‘Ihe screw bolts K are firmly 
attached to the elevated portion I', and both pass through the ends 
of the crosshead K', and nuts are screwed upon the bolts outside the 
crosshead, by turning which the crosshead can be set up closer to 
the bed. The outer end of the punch I rests against the inner face 
of the crosshead K', the crosshead thus sustaining all the pressure 
that is brought to bear upon the punch in the formation of the 
nut. By the adjustment of the nut on the ends of the screw 
bolt K, the punch I can be s-t back or forward, as may be desired, 
and the firmness with which it is gripped by the guides I" is 
sufficient to hold it stationary while the nut is being forced off from 
it. The male and female dies E and g, the head plate G, movable 
plate f, avd pnoch I, are made io sets, and used as such. In using 
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| ward movement of the mandril C cuts off the blank punches, and 

presses the same into a nut in the manner before described. The 

| retreating of the mandril C draws the female die forward, so as to 

| pull the formed nut off the punch, and the cam A pushes back the 
female die a little distance, so as to leave a clear passage for the bar 

| or the succeeding operation. The bar should be turned or reversed 
in position for every nut formed. 





Orrery AND SipmouTs Ramway.—It is very evident that this un- 
fortunate undertaking has come to a termination for the present. 
The works are entirely stopped, and most of the contractor’s plant 
has been removed. The board of directors is divided, and the officials 
seem to do as they please. The loss, which will fall upon the con- 
tractor and sub-contractor, is said to be heavy. An injunction has 
been lodged by the solicitor, with the sanction of the chairman, to 
stay.the contractor from removing his plant. This is the first of the 
legal proceedings, and doubtless the shareholders will be involved 
in many others.— Western Morning News. 

Tue Suez Canat.—The city ot Suez appears destined to assume 
considerable importance within a short time. Four great companies 
have already constructed workshops there, and one of them, the 
Egyptian company, the Azizié, formed for working the commerce of 
the Red Sea, has its principal establishment at Suez. Numerous 
houses are being erected to supply the wants of the population of 
merchants, assistants, and workmen for all countries. It is easy to 
foresee, however, that the future city will not be built on the present 
site. A bank, which becomes dry at low water, extends fora mile 
and a quarter opposite Suez, and at the extremity of this bank the 
maritime canal will empty itself; and here also the Messagéries 
Company will build its basin for the repair of its vessels. A jetty 
which is finished will soon bring the basin into communication with 
the Cairo railway by means of a tramway. All these works con- 
stitute the nucleus of a new city which will be established on the 
bank itself, and, thanks to the development of the shore, under cir- 
cumstances favourable to commercial interests. The portion of the 
fresh-water canal which the Universal Company had to construct is 
terminated, with the exception of the sluices. Their speedy com- 

letion will allow merchandise to be conveyed by the canal from 
Port Said to Suez in vessels of a light draught of water. A large 
workshop has been established in the midst of the sands, and sur- 
rounded by workmen’s cities for both Europeans and Arabs. Fresh 
water is conducted to the workshops and into the city by pipes a 
mile and a quarter in length, and in a short space of time fountains 
| will supply every person with all the water he may need, to the 

great astonishment of the Arab population. 

Natvrat ProtograPay.—A most curious account of what we may 
call “‘ natural photography,” comes to us from Florence. On the 
| 15th April, 2nd June, and 22nd August of last year occurred the 
murders of three kousekeepers in Florence, committed apparently 
under precisely the same conditions, by some one who had ai ca3s 
to each house when the woman of the house was alone, who cut his 
victim’s throat from ear to ear, and who left a pocket-hankerchief of 
his own on each occasion beside the corpse. After each murder the 
superintendent of police, Leopoldo Viti, applied to have the eyes of 
the dead women photographed, but only in the last instance was 
the request granted. Alinari, the first photographer of Florence, 
made the photograph, and then greatly enlarged it, when there 
| became visible in the enlarged photograph a dim outline of the 
human face—supposed, of course, to be the murderer—which had 
| been, that is the theory, printed on the retina as the dying eye 
glazed. These photographs were made under the direction of the 
judge, Signor Marabotti. In the meantime suspicion had fallen on 
|a man called Benjamino di Cosimo, who was apprehended, and 
property of all three murdered women found, with a bloody knife; 
and the image left on the dead woman's retina is said to be 
a likeness of this man. The correspondent of the Morning Post, 
who tells the story, and had himself seen the enlarged photograph 
and the prisoner, says he will not answer for the identity, but all 
marked features in the dim photograph and the prisoner are the 
same, a peculiar dilation of the nostril, a depression ix the lip 
where two teeth had been lost, an unusual elongation of the chin, 
|a wide cheek-bone, and the outline of a whisker. If this be true, 
we suppose all dying eyes photograph the images left upon the 
jretina,—nay, perhaps that every eye, living or dead, is like a 
photographer’s plate, when one picture has been taken over 
|another so as to obliterate it superficially, but leave its record 


tion of the oe D against the body of the mandril is less than | this machine the shaft S is put in motion in the direction of the | deep in the plate nevertheless—it would be a strange incarnation 


that of the 


nuckle of the cam against the plate, for the pressure is | arrow, a heated bar of proper size is introduced at L, and the for-' of the law of memory.— Western Morning News. 
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TO CORRESPONDENTS. 


Notice.—A SprciaL Epition of THE ENGINEER 1% 
published for ForEIGN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 


ENGINEER compels us to go to press at an early hour of 
blicati : ts, to ensure 


the morning of p ver 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 


the following publication. 

Appresses WANTED.—Our publisher will be glad to be informed of the 

present residence of Messrs. Hepworth and Doyle, Birmingham ; 
Mr. J. Margetson (once at Messrs. Hawthorne's, Newcastle-on-Tyne), 
late of Quenington Mill, near Swindon; Captain Henderson, late of 
21, Cambridge street, Hyde Pork ; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B.: Mr. Heth Ogden, Engineer, late of Manchester ; 
Mr. J. Pearson, Coal and Iron Merchant, late of Kingswinford ; 
Mr. Juan F. Waiss, late of Passage del Dormitozio, de San Fran- 
cisco, Barcelona: Messrs. Allen and Knight, late Atlas Works, 
Glover-street, Birmingham; Mr. James Brown, jun., Ebbw Vale 
Works, Newport, Mon.; letters addressed to whom have been re- 
turned throw,h the Dead Letter Office. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

T. H. W. (Wokingham).—Before we can pronounce any opinion, we must 
know whether the model has actually becn at work or not. 

A Pupi.— Messrs. Smith and Coventry, Manchester; Holtzapfel, Choring 
Cross, London ; or Hulse, Manchester, will supply you with the toois you 
require. 

w. i. K.—Jt is not easy to find a treatise of any impo: tance on the steam 
engine in which rules for setting valves are not gwen. There isa yood 
paper on valves in D. K. Clark's work on the locomo.ive. : 

WV. F. O.—Your question has already been answered some dozens of times in 
our columns. You can obtain the information you require by applying to 
the superintendent of machinery at any of the principal dockvards. 

InquirER.—Provided you could carry out your idea so perfectly that the steam 
would act as efficiently in your machine as it does in an ordinary cylinder, 
there would be a gain in power, simply because one-third more steam would 
be used at every revolution ; but there would be no economical advantage 
gained whatever. In practice, however, it has hitherto been found impos- 
sible to produce a rotary engine which can compete in general efficiency with 
the reciprocating engine. ’ 

W. R. (Ayr).— There are various methods employed for testing the purity of 
oils. The presence of fish oil in vegetable oil is readily ascertained by 
agitation with chlorine gas, which blackens fish oil. Lard oil is not dark- 
ened by chlorine. Weight is also an excellent test. A thin flask filled with 
Colza oil will weigh several grains lighter than any other oil. The specyic 
vravity of sperm oil, at 60 deg., when pure, is only “875 ; that of southern 
whale oil, ig ‘922 or 925. It requires some practice, and a fair knowledge 
of chemistry, to test for small adulterations with success. Why not send 
sanuples of your oils to some recognised authority, for his report ? 








SELF-REGISTERING BAROMETERS. 
(To the Editor of The Engineer.) 

Sin,—If you or any of your readers can kindly inform me how the in- 
crvase of range is obtained in ‘* King’s Selt-registering Barometer,” I 
shall be greatly obiiged by your doing so. If a slight :ketch of the 
instrument were added, it would enhance the value of the information. I 
believe one of these instruments is iu operation at the Liverpool Ubser- 
vatory. Joun THRUSTANS. 

Church-street, Wolverhampton, Jan. 16th, 1865. 





LADDERS. 

(To the Editor of The Engineer.) 

Sir,—I witnessed an accident yesterday. A man fell from a ladder 
owing to its not having been duly adjusted; and a simple plan 
occurred to me by which the stability of ladders might easily be secured, 
viz., by making the new ones triangular, i ¢., the top running intoa point, 
and by adding to the tops of old ladders a bar, with a central projecting 
pin or hook, us the case might be, so as to rest the whole ladder on three 
points. 


Ripponden College, near Halifax, Yorkshire. N. LONSDALE. 





HYDRAULIC TESTING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent, Mr. G, Ennis, appears to have made an extra- 
ordinary testing machine. Will he kindly favour your readers with the 
following information :—How he arranged the lever when the cylinder was 
vertical for the test, before laying it down; the iength of the stroke of the 
2in. pumps ; and the length of the breaks by which two men get a strain 
of 18 to 20 tons in two minutes? Also, wherever he saw abydraulic press 
for testing cibles with a stuffing-box and gland to make the piston tight ? 

Millwall, Poplar, E., London, Jan. 18, 1865. Wa. Roberts. 





PUDDLING FURNACE, 
(To the Bditor of The Engineer.) 

Sir,—I see from time to time in your pages well written papers on iron ; 
but in none can I find any explanation of the following :—In puddling. pig 
iron I find that the bar produced from a puddling furnace which is lined 
(or tettied) with calcined cinder, commonly called bulidog, is very cold- 
short. If the same furnace is lined with puddling mine, termed in some 
places pcttery n.ine, all other things being equal, I find the bar produced 
not to be cold-short, but i.clining 10 be a tough fibrous iron 

Cana any of your readers inform me what the iron takes from the bu 1- 
dog to make it cold-short, or what the puddling mine gives up to make 
the bar tough. JOSEPH WALKER. 





MEETING NEXT WEEK. 
Institution oF CiviL ENGINERRS.—Tuesday, January 24th, at 8 p.m. : 
* Description of the Port and Docks of Marseilles,” by Mr. T. Hawthorn. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under 18 three shillings: each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing depart inent of this paper 
are lo be addressed to the publisier, MR.GKOKGE LEOPOLD RICHE; ali otrer 
letters and communications to be addressed to the Bditor of 'Tu8 ENGINEER, 
163, Strand Londen, W.C, 
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TWIN SCREW STEAMSHIPS. 
AT the time when the late Mr. Richard Roberts first 
began to urge upon the attention of the Admiralty the ad- 
vantages of twin screws and independent engines, there 
were but few who were disposed to acknowledge even the 
practicability of hisinvention. When, long afterwards, Cap- 
lain Symonds, R.N., brought the same subject, with certain 
valuable improvements of his own, before the United Ser- 


viee Institution, there were practical shipbuilders and en- 
gineers who contended that the twin screw vessels would 
neither steam nor steer. There is no need now of quoting the 
instances of success which the system of propulsion, so 
long advocated, as it has also been improved upon, by 
Captain Symonds, has since achieved. Its superiority over 
the single screw is now widely if not universally acknow- 
ledged in the case of ships of war, and twin screws appear 
now likely to obtain a decided preference for commercial 
steamships also, They have advantages upon which en- 
gineers and sailors are agreed, and they have other advan- 
tages which, although not so apparent to the nautical man, 
are especially valuable in the eyes of engineers. Thus, 
with vessels having flatter floors and a lighter draught than 
were once in favour, it is evident that two 1Oft. screws have 
a better hold upon the water than a single screw of the 
same propelling area, or 14ft. Gin. in diameter. The twin 
screws are clear, also, of the rudder, and do not interfere 
with its action. Indeed a twin screw ship could be steered 
on a straight course for any distance by her engines alone, 
the rudder thus being rather a convenience than a necessity. 
Again, twin screws may be better made of a form which 
requires no outer bearing, and thus there is less weight, and 
much less liability to fouling. They do not throw somuch 
weight upon the stern of the ship as is the case with the 
heavy single screw, and thus they relieve the strain on the 
after part in pitching. ‘The twin screws, too, afford greater 
security in the case of the breakage of a screw shaft—an 
accident which, where the whole propelling power of the 
ship is exerted through a single shaft, might be attended 
with most disastrous consequences—as where a steamer is 
in a gale of wind, and close upon a leeshore, Few others than 
those concerned in the working of large fleets of screw 
steamers have any idea of the number of breakages of screw- 
shafts. In the Peninsular and Oriental Company’s fleet the 
average number of broken screw shafts is half a dozen 
yearly. Thus, in 1854 there were six breakages; in 1855, 
two; in 1856, seven; in 1857, five; in 1858, seven; in 
1859, five, and the average, we believe, is still the same, 
one ship of every seven in the fleet breaking a screw shaft 
in the course of the year. Now, in the case of the break- 
age of ashaft in a twin screw steamer, she is kept on a 
straight course by merely putting the helm a little over, 
and her speed would be diminished, not in proportion to 
the loss of power, but in proportion to the cube root of 
half power as compared with the cube root of full power. 
Thus, quite apart from mere theory, but on the great scale 
of steam navigation, a ship that will make ten knots with 
full power will go nearly eight with half power, the resis- 
tances increasing, upon a well-known !aw of hydraulics, 
as the square of the velocity, while the power required to 
overcome these resistances in a given time increases as the 
cube. Again, it is a fact, to which many shipowners bear 
testimony, that after all the claims made for superior 
economy, in the case of iron ships, the repairs upon timber- 
built sailing ships are less, taking one voyage with another. 
This fact does not apply, perhaps, when timber-built steam 
ships are considered, for the vibration caused by the 
ordinary screw tells seriously upon the dead wood 
and sternframes, where these are of timber. It is 
notorious that hardly one of the great timber-built 
frigates and line of battle ships in the navy can 
bear the full power of their screws. “Composite” 
ships, therefore, having iron frames and timber planking, 
are now coming into favour, as best uniting the requisites 
of strength and durability, with the grand advantage of 
freedom from fouling, the wooden planking being copper 
sheathed. The single screw, however, if it caused much 
vibration, would tell seriously upon the joints of even a 
composite ship; but what little vibration there is in the 
case of twin screws is divided, and it comes upon a compa- 
ratively strong part of the hull, instead of upon the ex- 
treme point of the notoriously weak “ dead wood.” In the 
case of light draught steamers a much more convenient 
arrangement of the after cabin may be made between the 
shafts of a pair of screws than over that of a single screw. 

All the advantages thus enumerated are equally under- 
stood by engineers and by shipowners and ship masters, 
There are other advantages, of much importance, which can 
be best appreciated by engineers. It is well known that 
a particular proportion of pitch to diameter of screw, say, 
about 14 to 1, has been found to answer better than either 
coarser or finer pitches. As twin screws having a given 
total area of disc require to have but seven-tenths the 
diameter of single screws of the same power, they would 
appear to require but seven-tenths the pitch, and would 
thus require to make more revolutions per minute for a 
given speed than would single ecrews, the comparative 
number of revolutions in a given time being as 10 to 7. 
Now a rapidly revolving screw gives the very opportunity 
for the most economical form of engine, so far as lightness 
and adaptability to expansive working go. If a given 
speed of piston be determined upon in both cases, the 
engine making the greater number of revolutions would 
have a correspondingly shorter stroke ; but, as the engines 
of twin screw ships are individually sinaller than those of 
single screw vessels of the same power, there seems to be a 
good opportunity for increasing the speed of piston. The 
limit of piston speed, especially with improved packings, 
large bearings, and with plummer-boxes made to admit of 
a circulation of water through them, appears to have been 
hardly yet ascertained. One or two boats made by Mr. 
Bourne had single cylinder engines, which, with a 34ft. 


piston per minute. But we are not aware that they 
worked for any considerable length of time at this rate, 
although it does not appear improbable that marine 
engines of moderate size might be made to work regularly 
at 600ft. Practically, for a given power, the necessary 
weight of engines is inversely as the speed of piston ; and 





the opportunity for this saving appears to be decidedly 
| greater in twin screw engines than in those which neces- 
sarily work at a slower rate. Again, high speed engines, 
by their greater uniformity of motion, and by reason of the 
| very small space of time for cooling the interior of the cylin- 
| der at each stroke, are the best for high expansive working. 
The irregularity of the motive force throughout the stroke in 


stroke, made 100 revolutions per minute, equal to 700ft. of | 





slow working engines, when the steam is expanded, say, 
four or five-fold, has led Messrs. Maudslay to introduce 
three-cylinder engines, and these are already largely in 
use. Ata hundred instead of fifty revolutions per minute, 
however, the irregularity of motive force would be much 
less apparent, notwithstanding that the initial and final 
pressures on each stroke might vary as much as in the case 
of the slow working engine. 

‘Twin-screw vessels present an interesting question as to 
the number of cylinders necessary for each engine. Yor 
single screw steamers a pair of cylinders is almost in- 
variably employed, and even triple cylinders, as in the 
Tasmanian, and in Messrs. Maudslay’s engines of the 
Octavia class, are at least as common as engines with single 
cylinders. In America, it is true, large screw coasting 
steamers are made with single cylinders as large, in some 
cases, as 84in. in diameter, for 3}ft. stroke. Those who 
know what it 1s, with the forward engine of a pair broken 
down, toget the after engine “over the centre” in starting, 
will not have much faith in single cylinders for screw 
vessels. But with twin screws, where each engine can be 
started independently of the other, and where wav can be 
kept on the ship if one engine is stopped, the difficulty of 
starting a single engine to each screw shaft would not, 
probably, be great. In all the twin screw vessels made by 
Messrs. Dudgeon—most of them being blockade-runners, 
for which the greatest certainty of working is indispensable 
—there is a pair of engines to each screw shaft. Duplicate 
pairs of engines are alike provided in the large trading 
steamer Far East, and in a small rifle-proof boat, of 40- 
horse power, lately made by these makers for the Dutch 
Government. For commercial steamers, however, it is 
probable that a single engine to each screw shaft would 
answer every purpose. 

In horizontal engines working athwart ship, it is evident 
that the working parts may be more conveniently arranged 
where there are two shafts, each some feet to the side of 
the keel, than with a single shaft directly over it. ‘There 
is no need, in the former case, for the double piston-rod 
arrangement, nor for the trunk engine, nor the short con- 
necting-rod type sometimes employed. There is additional 
room to get in the working parts, and, if a shorter stroke 
be adopted, everything in the length of the engine is 
shortened with it. The shorter stroke affords a better 
opportunity also for a good arrangement of vertical 
engine. 

It is even a question whether the machinery of our 
larger steam vessels, especially of the larger vessels of war, 
has not already grown too large in its individual parts for 
economical construction and maintenance, and too large for 
fast working. The Peninsular and Oriental steamer Poonah 
has a pair of compound engines, with cylinders 48in. and 
102in. in diameter respectively, with 3ft. 3in. stroke. To see 
the hage working parts of these engines moving at the rate 
of even 50 revolutions per minute, corresponding to 325ft. of 
piston, seems quite enough, leaving the conviction upon the 
mind, that much might be gained by working lighter parts 
ata higher speed. ‘T'wo pairs of 60in. cylinders, with 4ft. 
stroke, working at 75 revolutions per minute, in a ship 
like the Warrior, would indicate the same power at a given 
pressure as the present 112in. cylinders, diminished by a 
4lin. trunk to an effective diameter of 104 iin., and which, 
with a 4ft. stroke, work up to 50 revolutions or there- 
abouts. Upon many practical grounds the smaller cylinders, 
with ordinary piston rods, ‘al cross heads, and long con- 
necting-rods, would, we think, be preferable. Without 
going further it will appear that the twin screw system 
offers many advantages, not only in the handling of the 
ship, but also in the arrangement and working of the 
engines. Many, and indeed most, of these advantages, it 
is but fair to say, were first distinctly pointed out by Captain 
Symonds, to whose consistent obeseany the twin screw 
system owes much of the estimation in which it is now held, 
not only by those 7 interested in naval matters, and 
in steamship property, but also by men of science and 
engineers. 


THE WORKING OF UNDERGROUND RAILWAYS. 

The system of working, proposed by Mr. Peter W. Barlow 
in his paper, read last Wednesday evening before the 
Society of Arts, would have certain advantages if carried 
out upon the underground lines of the metropolitan rail- 
ways completed and in progress. It would completely 
dismiss smoke and steam from the tunnels, There is no 
doubt that, in order to partially effect this object, the Me- 
tropolitan Railway Company are expending, in one way 
and another, at least £5,000 a-year, representing a capital of 
nearly £30,000 per mile of line. Again, Mr. Barlow’s plan 
—supposing it were practicable—would save all the power 
now required to move the locomotive engine itself over the 
line, and it would thus save the wear and tear of perma- 
nent way now caused by the engine. The repairs and 
attendance, too, upon the fixed engines proposed should be 
less than that upon the locomotive engines now employed. 
There may be other advantages attending Mr. Barlow's 
system, but we fail to see them. 

On the other hand, let us put the question less as one of 
mechanical advantage or disadvantage than as one of prac- 
ticability. Let us apply Mr. Barlow’s scheme—for it is 
nothing more—to the circumstances of metropolitan railway 
traffic. Ile has based all his calculations upon trains of 
40 tous weight. Now there may be an advantage in run- 
ning light and frequent trains, say trains of 100 passengers 
every tive minutes, but the present weight of the Metro- 
politan Railway trains is nearer 80 than 40 tons (exclusive 
of the weight of engine), the maximum weight of a train 
of loaded carriages being from 85 to 90 tons. We will 
not, however, urge that the weight of trains, consisting of 
loaded carriages only, need exceed 40 tons upon the under- 
ground railways to be worked in and about London, but 
we adopt this weight rather asa point from which argu- 
ment may procecd, than from any conviction that it is the 
weight to which underground passenger trains are to be 
limited. It must be supposed that other underground lines 
will have, of necessity, as steep gradients and as sharp 
curves as those of the Metropolitan Railway, and it is 
likely that the stations will be ‘as far apart, say, in some 
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cases, half a mile to three-fourths of a mile. Let us, then, , 
consider the application of Mr. Barlow’s scheme to that | 
portion of the Metropolitan Railway, 50 chains long, be- 
tween King’s Cross and Gower-street. Here the rise is 1 
in 100 all the way, the total rise being 33ft. Now, if there 
were no other resistance than that of gravity to be con- 
sidered, it will be seen that a train leaving King’s Cross 
would, in order to reach Gower-street at all, require to 
have an initial velocity equal to that acquired in falling 
from a height of 33ft., or 46ft. per second, equal to 31.4 | 
miles per hour nearly. But, besides gravity, there is the 
resistance of the train, referred to a level iine. This re- 
sistance varies with the speed, and in order to fix the rc- | 
sistance with any degree of certainty, a corresponding 
speed must, of necessity, be estimated. We have already 
seen that the speed must on starting exceed 31 miles an 
hour, and, for obvious reasons, it would not do to allow the 
train to arrive at Gower-street by the exhaustion of the 
whole of its own momentum. It should, as a matter of 
prudence, have a terminal velocity of at least 15 miles an 
hour, to be extinguished by the brakes. Now this 
would of itself require a velocity equal to that acquired 
by a body in falling from a height of 7}ft., so that, 
apart from friction and atmospheric resistance, the train 
would require to leave King’s Cross with a velocity equal 
to that acquired in falling 404ft., being 51ft. per seeond, or 
342 miles an hour, the velocity not to fall below 15 miles 
an hour, Now, having so much, we must assume what 
the resistances are likely to be, just as we must assume the 
weight of a proposed bridge before we can go on to estimate 
its strength to carry a given load. Any assumption, how- 





" ever, as to the resistances of railway trains must be founded 


upon the results of extensive experience. Mr. Scott Russell, 
in some experiments made some years ago upon the Man- 

chester, Sheffield, and Lincolnshire Railway, ascertained a | 
resistance, due to carriages alone, of 22 1b. per ton at 37 | 
miles an hour. Mr. Wyndham Harding’s experiments on | 
the narrow gauge gave 25 1b. per ton for 37 miles an hour, | 
and 526lb. per ton at 61 miles an hour. So far as ex- 
periments have been made on the Metropolitan Railway, 
they appear to show a considerably greater resistance than 
upon lines in the open, and it is possible that the eight- 
wheel carriages on that line draw more heavily than the 
ordinary class of passenger stock. ‘The restricted dimen- 
sions of the tunnel also causes increased resistance, It is 
very evident that, did the trains fill, or nearly fill, the 
section of the tunnel, a very great atmospheric resistance 
would be incurred at high speeds. This truth has its 
analogy in the case of canals. In a canal of small section | 
it is well known that the resistance of the same boat at a 

given speed is very much greater than in an open water- | 
way. Thus the canal steamers on the Regent’s Canal lose | 
a very considerable proportion of their speed in the Isling- 
ton tunnel, as compared with that maintained on other 
portions. ‘The atmospheric resistance due to two trains | 
passing each other at high speed in a tunnel of small 
cross-section is very great, and necessarily enters largely 
into the question of the total resistances to be overcome. 

There is abundant evidence to justify the estimate of 
301b. total carriage friction per ton of the Metropolitan 
Railway trains, at the speeds at which they are now worked. 
The locomotive superintendent of the line, Mr. R. H. 
Burnett, is now conducting an extensive series of experi- 
ments to determine this point accurately, and as far as he 
has gone his observations appear to show an even greater 
resistance than that just estimated. The Metropolitan 
trains, it is to be borne in mind, are worked at a maximum 
speed, in motion, of but 25 to 27 miles an hour. Nowa 
train of 40 tons, overcoming a resistance of 30 lb. per ton, | 
for a distance of 3,300ft., absorbs 3,960,000 foot-pounds of 
mechanical work ; equal to lifting the train, bodily, 44°2ft. 
high. ‘Therefore the velocity with which the train must 
start from King’s Cross to reach Gower-street, at a speed 
of 15 miles an hour, must be that which a body would 
acquire in falling freely, as has been already calculated, , 
334744442 = 84-7ft.; and this velocity is 8 Y 84:7 = 733ft. 
per second, or 504 miles an hour! In working, however, 
from 50 down to 15 miles an hour, it is probable that the 
resistances would exceed 30 1b. per ton, as estimated ; and, 
if they did, the initial velocity on leaving King’s Cross 
would need to be even greater than 50 miles an hour. 

Now it is very doubtful whether such a sudden accelera- | 
tion at a station could be borne either by the carriages or 
the passengers, and it is questionable how often such a 
speed, suddenly imparted to « train, would send it off the 
rails ; for the distance within which Mr. Barlow proposes to 
generate the necessary velocity is but 242 yards, or 726ft. 
The whole power, in foot-pounds, to be stored up in the 
train of only 40 tons weight is 7,589,120 foot-pounds, | 
requiring a constant force, for 726ft., equal to about 
10,140 lb., or upwards of 4$ tons, which is considerably 
above the traction power of the great locomotives now | 
employed on the Metropolitan line fer working trains of | 
from 65 tons to 95 tons. Mr. Barlow has not indicated, | 
with anything like distinctness, the nature of the machinery 
by which such forces might be applied within such dis- 
tances. It may be mentioned that, in applying a force of | 
10,440 lb. at the rate of 50 miles per hour, the final effort | 
will be at the rate of 1,400-horse power, and if trains of | 
SO tons, as at present, were employed, not less than 2,800- | 
horse power would be necessary as the final effort! 
Columns of water under pressure, as vaguely hinted at, 
would be useless, and ropes, we fear, would very soon 
suecumb, It is to the rope system, we understand, that 
Mr. Barlow leans; and it may be, as he seems to suppose, 
that the failure of the rope system under one set of circum- 
stances does not prove that it would fail under another. 
But we apprehend that the rope would suffer even more in 
jerking off a 40-ton train at fifty miles an hour, within a 
space of nineteen seconds, than it did on the old Blackwall 
Railway. Mr. Barlow’s system requires duplicate, if not 
quadruplicate, engines at each station, in order to work a 
double line. If he work a single line in a tunnel of small 





section, our estimate of the atmospheric and other resist- 
ances may be again too low. But, with even a single 
engine at each station, it would be better, we apprehend, if 
ropes were to be used at all, to use them over the whole dis- 





tance. It is admitted, as a necessary part of the system, 
that one or more locomotives would be required, in order to 


| send out for trains which, by some mishap, had stopped be- 


tween stations. 

We have looked upon Mr. Barlow’s scheme from 
different points of view, and we still fail to see its 
value, or even its practicability for the general require- 
ments of metropolitan railway traffic. In any case it has 
been presented in a crude, and apparently unconsidered, 
form, to the Society of Arts, the time and patience of whose 
members should, we think, have been better respected by 


| laying before them the digested details upon which so 


remarkable, and apparently objectionable, a system of 
propulsion would depend for its practical application. 


OFFICIAL BOILER EXPLOSIONS, 


NEARLY seven years ago, as readers will remember, 
in July, 1858, a locomotive boiler exploded at the Atlas 
Works, Manchester.* Nine persons were killed, and 
among them were Mr. Thomas Forsyth and the foreign 
inspector of this and a number of other locomotives, which 
were intended for a Russian company. The boiler was 
being tested with the steam at a pressure rather higher 
than that at which the engine would ordinarily work—a 
practice then of very general adoption in England. The 
pressure at which this boiler exploded was of an amount 
stated by different witnesses at from 113 1b. to 118 lb., but 
no one supposed that it exceeded the last figure. The plate 
next the smoke-box was torn out, and it was evident that 
this plate had been originally defective—a fact self-evident 
to any one knowing the construction of the usual locomo- 
tive boiler, when the low pressure of 118 lb. is remembered. 
It need scarcely be said that this disastrous explosion, 
occurring, as it did, in one of the most justly celebrated 
works of the kingdom, excited great attention. All the 
witnesses at the inquest, such as Mr. Fairbairn, Mr. Hick, 
and Mr. B. Fothergill, concurred in the opinion that a 
boiler ought to be tested with water, and not by steam. 
Since then we believe that most, if not all, the private 
engineering establishments, thus fearfully warned, have 
tested their boilers with cold pressure. ‘The hydraulic test 
is now systematically used, with proper precautions, by the 
engineers of the Manchester Association for the Prevention 
of Boiler Explosions, and of the Boiler Assurance Company, 
and by Mr. Anderson, at the Royal Woolwich Arsenal. 
The greater number of the railway companies also, such as 


| the Edinburgh and Glasgow, the Great Eastern, the Cale- 


donian, the North British, and the Lancashire and 
Yorkshire, also try their boilers in this way. This 
was stated in evidence at a well-known trial, held a 
couple of years ago—that of Milliken v. the London 
and North-Western Railway Company—which ensued 
out of a boiler explosion on that line. The plaintiff, 
a country clergyman, of an originally very strong 
constitution, lost his case, and has since died of 
paralysis, directly traceable to the effects of the “ acci- 
dent.” Under the command of Mr. Bovill, the eminent 
Queen’s counsel, a serried array of witnesses were 
marshalled for the defence, and amongst those who helped 
to persuade the enlightened twelve, figured the names of 
Messrs. Gooch, Kirtley, and Sturrock. These gentlemen 
could see no object in the use of the hydraulic test, and 
put forward that its use would injure the boiler. Now, it 
is a striking circumstance that each one of these locomo- 
tive superintendents, as we lately observed, has since had 
at least one boiler explosion amongst the locomotives 
under his control; while the lines upon which the hy- 
draulic test is systematically adopted have been unscathed 
as to boiler explosions, A boiler of Mr. Gooch’s exploded 
on the 20th of November, 1863, on the Great Western ; 
another burst last May on the Midland ; in the same month 
a similar occurrence took place on the Metropolitan Railway, 


, with a boiler belonging to the Great Northern Company ; 


and—all three happened in the same month—another ex- 
plosion on the London and North-Western line. If those 
distinguished superintendents had themselves been blown 
up, the unprofessional observer might have brought these 
occurrences under the head of poetical justice; as it 
is, in most of the cases only such low persons as 
drivers and firemen were injured. It is stated that the 
London and North-Western superintendents are partly 
converted in favour of the hydraulic test, as they 
use it for at least new boilers. The explosion of a 
Great Northern locomotive, which happened last May 
on the Metropelitan Railway, would also appear to have 
converted Mr. Sturrock in favour of testing of some 
sort. Unfortunately, this conversion is only by halves. 
It does not extend to the use of the hydraulic test. He 
still prefers to try his boilers with steam. This unfortu- 
nate partiality led, last Saturday, at Peterborough, to 
another boiler explosion—the second Great Northern boiler 
which has exploded within the last nine months. It 
appears that the boiler had been leaking, and, after having 
been patched in the repairing shed at Peterborough. it was 
being “tested” with 125 1b, pressure of steam—130 Ib., 
it is said, being the usual pressure used on these occasions. 
At least three men have been killed outright, and several 
were seriously injured, while property of a value variously 
stated at from £2,000 to £3,000 was destroyed. By 
the merest accident the explosion took place on Saturday 
afternoon, when only the few men engaged in repairing 
the boiler were present. A short time before, there 
would have been fifty or sixty persons in the shed. 
A letter to the daily papers from Mr. Seymour Clarke, the 
general manager, sapiently puts forth for the benefit of 
those who know no better, that—‘ The cause of the explo- 
sion is at present uncertain, but it is supposed that the 
safety valve was closed, and thus the steam, not having the 
usual means of escape, burst the boiler” (sic). It would be 
waste of time to speak further to engineers about such non- 
sense as this ; but we will tell Mr. Clarke how it was that 
a “couple of the boiler plates gave way”—simply from 
furrows or grooves running in lines parallel with, and 
most probabiy close to, the joints, which were doubtless 
lap-joints. ‘There is absolutely no need to even examine 








* See Tue Encrners, vol. vi., . 37. 





the plates in order to safely refer this other explosion to the 
same causes as those we lately alluded to in our notice of 
Captain Tyler’s reports on the locomotive boiler explosions 
of 1864. Similar to those cases, years have probably elapsed 
since the tubes were drawn, or even since one or two were 
drawn in order to obtain a dim glimpse of the internal state 
of theshell. But the idea of trying this boiler with steam ! 
Regarding only the eventual safety of the passengers, it 
is clear that, in common prudence, such a test must be 
necessarily kept very low, especially as it is the common 
opinion with engineers that, pressure for pressure, steam 
strains a boiler more than water. 

Now, we should like to know of what earthly use 
is all the talking or writing in the world against such 
recklessness as this —a recklessness equal to carrying 
out an operation, which consists in exploding a boiler 
in the repairing shed, to see whether it will not burst 
when put on the line. Of what use are all the newspaper 
writing, all the juries, all the Government inpectors, 
in the world, if these things can be carried on in the broad 
light of day? We shall again have the usual elaborate 
coroner’s inquiry, the usual Government inspector’s report, 
and the usual number of newspaper articles—and all again 
to no purpose. In fact, this case, however flagrant in 
reality, will be forgotten much sooner than any other inci- 
dent of railway slaughter, as the people maimed are not 
travellers, but servants of the company. ‘The Compensa- 
tion Act does not apply here; even if it did, these working 
men could not carry forward a costly suit. As to the 
relatives of those killed outright the company is probabl 
quite safe against actions for damages by them. Englis 
law is, in many respects, so complicated—legal decisions 
depend from so many threads—that it is difficult to pro- 
nounce with certainty upon any question of this kind— 
especially when scientific technicalities add their complica- 
tion to purely legal points. It is to be supposed that 
members of Parliament would not try to introduce a bill 
intended to correct an abuse without a legal basis of some 
soundness; and the bill attempted to be carried last ses- 
sion, by Mr. Ferrand and Colonel Edwards, “ for Com- 
pensating the Families of Persons killed by Boiler 
Explosions,” was to fill up what certainly appears 
to be a leak in the present law. It would seem 
that though a person merely injured by a boiler ex- 
plosion through neglect can at present recover damages 
against the proprietur, the relatives of a person who is 
killed outright cannot do so, “although the death shall 
have been caused under such circumstances as amount in 
law to felony.”* According to this, a boiler explosion in 
England is the less likely to damage the owner’s pockets 
when it kills the victims at once outright. 

The explosion atiMessrs. Sharp, Stewart, and Co.’s was, 
at least to some extent, excusable. In the first place, an 
explosion of a new boiler through a defective plate is of 
very uncommon occurrence; there is some guarantee that 
a new boiler is safe, as both sides of the plates would have 
been quite recently visible. No unexpected deteriorating 
influence could have been at work here. Secondly, even as 
recently as six or seven years ago, boiler explosions were 
generally ascribed to mysterious and unaccountable agen- 
cies, just as the French still make a distinction between 
ordinary explosions and explosions “ fulminantes.” Thirdly, 
the manager of the works showed his confidence in the 
boiler by being present at its testing by steam. 

It is probable that, by the time a locomotive superinten- 
dent is blown up by one of his own boilers, we shall have 
a general reform in this direction. Not one of these ex- 
cuses is tenable here, and the whole affair must be ascribed 
to parsimonious or careless management. ‘lhe great ma- 
jority of these explosions are due to the failure of one or 
more of the plates of the barrel through grooving, and as 
long as the greater number of the tubes are not drawn, 
these furrows cannot be seen. Now one of these tubes 
costs from 25s. to 27s., and some engines have more than 
300 tubes. When drawn, the same tube cannot be replaced, 
and the drawing also injures the tube-plates, which would 
often require reboring; so that there is certainly some 
difficulty in obtaining both economy and safety. In one 
word, the tubes last longer than the plates—or, rather, the 
plates which had been sound when a boiler was re-tubed, 
become dangerous in the interval between a fresh re-tubing. 
The only remedies are to be found in the adoption of welded 
or of butt longitudinal joints, or of stiffening rings at the 
transverse joints, or both. In this way the deterioration 
of the plates through grooving could not easily outstrip 
the wear of the brass tubes. If our superintendents, in- 
stead of scheming out patents, profitable to themselves but 
very dear in experimental determination to the companies, 
were to give their attention to a safer boiler, the question 
would be soon settled; but there can be no safety without 
periodical internal examination, and this cannot be obtained 
without drawing at least a portion of the tubes. Whether 
locomotive boilers could be so built as to permit the with- 
drawal of the tubes, by making turned and bolted joints at 
the smoke-box and fire-box, isa question well worth trying. 
The plan has been successfully carried out in England for 
portable engine boilers, and we have seen tubular boilers 
on this plan on the Continent, up to 30-horse power. But 
even with all these precautions uncertainty will always 
exist as long as boilers are not periodically tested, and, at 
the same time, examined internally. 

As to testing boilers on the Great Northern plan, no 
words are strong enough to express our opinion on the 
matter. Gunmakers might just as well prove their barrels 
without carefully enclosing them in a bullet-proof building, 
or chain testers might just as well stand wy to be cut 
in two by the back lash of a breaking cable. We only hope 
that the Great Northern Company will be treated as they 
deserve in the matter of compensations to their injured 
servants or their survivors. As the Chief Baron lately told 
the jury in a traveller’s case, arising out of a locomotive 
boiler explosion, “unless the company more Soquetiy 
and carefully examined their boilers, or tested their strengt 
by: hydraulic pressure, similar accidents must again 











* Boiler Explosions. Bill 89. Ordered by the House of Commons 
to be printed, 4th May, 1864. 
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occur; and the live ¢ 
to be sacrificed or endangered because the company did 
not think fit to incur the trouble and expense of such addi- 
tional tests and examinations.” 








s of her Majesty’s subjects were not 


LITERATURE. 
Practical Illustrations of Land and Marine Engines. 

Buren, Eugineer. 

ENGINEERING drawings admit of division into three prin- 
cipal classes. ‘The first is fairly represented by the illus- 
trations found in the text-books or treatises from which 
the student learns his first lessons in the more advanced 
departments of mechanical science 3 the second must be 
sought in practical works descriptive of individual ex- 
amples of construction ; the third is seldom found outside of 
the drawing-office. The diagrams usually employed to con- 
vey an author’s meaning can hardly be regarded in the light 
of helps to practical engineering, At best, they only serve 
to illustrate principles; and so long as they do this clearly 
and intelligibly, they fulfil their office sufficiently weil. 
They cannot be appealed to as workshop guides, inasmuch 
as they are not intended to act the part of exponents 
of the best method of combining parts and materials in 
order that a great whole may be produced. Engravings of 
particular machines, when carefully prepared and worked 
out in detail, serve a far better purpose. Still, it must 
be admitted that a wide gap exists between even the best 
efforts of a Lowry or a Gladwin, and the kind of drawings 
on which the practical engineer depends for the successful 
carrying out of particuiar designs. Students, unless 
actually serving their time, are effectually debarred from 
access to working drawings, and, as a consequence, they 
are but too ofien left in complete ignorance of the methods 
of construction commonly adopted in the workshop. With | 
the general characteristics of particular machines, and the 
principles on which their operation depends, they may pos- 
sibly be thoroughly conversant; but a knowledge of prin- 
cipics alone never yet made an engineer, nor even a first- 
class draughtsman; and it is certain that the kind of infor- 
mation most necessary to the student is just that which, 
without actual apprenticeship, he finds it most difficult to 
acquire. It cannot fora moment be maintained that any 
disadvantage can follow on a youth’s picking up all the 
knowledge he can before he fairly enters an engineer’s 
office. On the contrary, the presence or absence of pre- 
paratory training frequently decides his success or his 
failure in after life; and although we cannot imagine any 
system of instruction calculated to serve so good a pur- 
pose, as that embodied in apprenticeship, we feel disposed 
to award a due meed of praise to every attempt to satisfy 
the existing want of instruction outside of, and in addition 
to, that which may be learned in the erecting shop, or at 
the bench. Mr. Burgh has tried with considerable success 
to satisfy this want by laying before the student a great 
folio of practical examples of the most approved systems of 
construction, in the shape of a series of drawings, beauti- 
fully executed, and worked ovt with extraordinary care to the 
minutest details. ‘The great mevit of these plates consists 
in the fact that they are actual working drawings, from 
which any engineer of moderate ability could find no diffi- 
culty in constructing the perfect machine. In all there 
are no fewer than twenty elephant-folio plates, admirably 
lithographed, embracing designs for a high-pressure hori- 
zontal stationary engine and boiler; an anti-friction trunk 
engine, 6-horse power, constructed under Burgh and 
Cowan’s patent; a pair of direct-acting engines for the 
screw propeller, of 400-horse power collectively ; a pair of 
150-horse oscillating paddle-wheel engines ; the feathering 
paddle-wheels for the same engine ; a Griffiths’ screw pro- 
peller of the best class, with lifting frame ; the 900-horse 
engines supplied by Messrs. Ravenhill, Salkeld, and Co. 
to the Ottoman iron-clad frigate Sultan Mahmoud; designs 
for an 80-horse tubular marine boiler; and the engines, 
boilers, and screw for a gunboat or despatch vessel of 100- 
horse power. Besides these we have drawings of improved 
arrangements of surface and injection condensers, valves, 
valve gearing, et hoc genus omne. Indeed, it is not easy to 
discover a single department of marine engineering which 
has been overlooked. 

For the most part the designs are original, the principal 
features being selected from the most approved examples 
of modern practice, and combined after a fashion which 
reflects considerable credit on Mr. Burgh. There are many 
things to which we can take exception, however. Mir. 
Burgh is certainly not strong in land engines, if we are to 
take that shown in the first few plates as a specimen of his 
best work. The fly-wheel is out of all proportion heavy, 
the bed plate anything but what it should be, and the 
valve and pump gearing have been needlessly complicated 
in order to avoid the use of a second eccentric. ‘The 
arrangement of the piston rod guides, however, is very 
commendabie, and deserving of extended adoption. The 
anti-friction trunk engine is an ingenious device; but we 
are not sufficiently acquainted with the results obtained 
from it in practice to pronounce any opinion on its merits. 
None of these objections, however, can be brought against 
the marine engines, which are, in almost every respect, 
favourable examples of that perfection to attain which 
our largest firms have toiled for vears. 

Mr. Burgh has picked from the best designs the best com- 
binations of mechanism. A slide from one firm, a condenser 
from another, valve gear from a third; and from these 
materials, good in themselves, he has produced very satis- 
factory results. In the work of selection he has shown 
skill and experience; in that of combination, talent. 
Nothing more can be fairly demanded from those who 
profess to instruct the public. ‘The book, as a whole, is 
thoroughly good, and we feel pleasure in bearing testimony 
to its merits. 


By N.P. 





Practical Rules for Land and Marine Engines. By N. P. 
Burcu. Spou: Loudon, 1864. 


Mr. BurGu’s “Practical Rules for Land and Marine 


41 








| of the designs selected different opinions can be held. 


| positive advantage. 





Engines” assume a form similar to “ Molesworth’s Pocket- 
book.” To a certain extent the work may possibly serve a 


THE ENGINEER. 





good purpose. To the student, however, it can prove of 
little use, while we fancy the practical engineer hardly 
needs such a help to his memory. We do not wish to speak 
hershly of the results of Mr. Burgh’s labours. Our criticism 
will apply with equal force to any and every set of 
arbitrary rules professing to act as royal roads to the 
science of designing. It is simply impossible to prove 
that any given dimension must be better than any other a 
fraction of an inch smaller or larger, and, therefore, 
at best tables of sizes can but act the part of exponents of 
the existing practice of one firm, or of the opinionsof asingle 
individual; the book before us is instructive so far, and 
no further. We learn from it what dimensions Mr. Burgh 
adopts in his own practice, and considers satisfactory ; and 


we have no doubt whatever that engines so proportioned | 


would give fair, or possibly excellent results; but it by no 
means follows that Mr. Burgh is infallible. This want of 
infallibility lies as a worm at the root of all so-called 
“ fixed rules.” Unless, at least, something more than their 


general correctness admits of mathematical demonstra- | 


tion, they must be almost worthless. It is, perhaps, 
well to know exactly what a clever engineer who 
has had much experience thinks on certain points, 
and thus when Mr. Burgh tells his readers that a 
particular crank shaft should be 12in. in diameter, if 
we set any store by the authority, we feel that we shall 
not go very far wrong in using a shaft of precisely similar 
dimensions. No mechanician, however, who possesses that 
self-reliant independence, on which after ail professional 
success mainly depends, will accept the dictum of another 
on such subjects, It is almost impossible to find two 
engines precisely alike in every respect—it is absolutely 
impossible to pre-determine exactly the amount of the 


strains to which their working parts will be exposed during | 


their time of service. No two firms in the world agree as 
to dimensions. We find one house allowing a co-efficient 
of safety equivalent to eight times the calculated strains, 
while twelve is the co-efiicient adopted by a second, equally 
eminent. These facts, and a thousand others of the same 
kind, set arbitrary rules in mechanical science, utterly at de- 
fiance—teaching us that the foundation of all success 
consists in a thorough acquaintance with principles, and 
that, these once acquired, we may shake off every trammel, 
and design courageously but not audaciously. Unfortu- 
nately, however, engineers still abound who cannot go alone, 
and to such individuals we can safely recommend Mr. Burgh 


asa guide. We have gone over his book rather carefully, and | 
we have found that, with a very few exceptions, the rules | 


it contains are substantially as correct as such things can 
be. As to the errors, they are, for the most part, so appa- 
rent that they can hardly mislead. 





By W. Davis 


Examples of Bridge and Viaduct Construction. 
and Co. 


Haskou, Civil Engineer. London: Lockwoop 

1864. 
Mr. HAsKOLL1, in his examples of bridge and viaduct con- 
struction, has done for the civil that which Mr. Burgh has 
done for the marine engineer. ‘The book is simply a port- 
folio containing forty-six admirably lithographed plates of 
bridges and viaducts of masonry, timber, and iron, prepared 
from the contract drawings or admeasurements of select 
works. Asa book for reference and instruction it cannot 
fail to possess considerable value. The plates are all care- 
fully worked to scale, and the designs are given sufficiently 
in detail to answer the purpose intended. As to the — 

e 
believe that more than one might have been excluded with 
Mr. Haskoll thinks differently, we 
suppose ; and, with so much that is really good before us, 
we hardly feel disposed to press for conviction in minor 
matters of offence. 





A NEW SYSTEM OF MANUFACTURING 
GUNPOWDER. 

Capratn Scuucrze, of the Prussian Artillery, has recently secured 
an English patent for an improved method of manufacturing gun- 
powder, presenting many points of interest. In the following de 
scription we have adhered as closely as possible to the original 
specification. The fundamental material of this new explosive com- 
pound is wood, or, more properly speaking, woody fibre, which, after 
due mechanical and chemical treatment, is converted into a species 
of gunpowder, 

In the first step of this manufacture I take [writes Captain 
Schultze] any species of wood, such as poplar, linden, ash, oak, &c., in 
the form of logs or boards, and divide them up, by sawing or otherwise, 
into thin sheets or veneers. The harder kinds of wood make a more 
explosive powder, and are therefore the best for the manufacture of 
that kind used for mining purposes. 

The manufacture of the powder, as a whole, may be very ap- 
propriately divided into two processes suficiently distinct in them- 
selves for distinctive description, and may be described under two 
general heads. 

I, MECHANICAL PREPARATION OF THE MATERIAL. 

As before remarked, the wood to be used is to be reduced by 
sawing or otherwise, to thin sheets or veneers of about one-sixeenth 
part of an inch in thickness when the powder to be made is for 
ordinary small arms. As the thickness of these plates or veneers 
determines the size of the grain of the powder, this thickness may be 
lessened or increased to suit the grains to the purposes to which the 
powder is to be applied. 

{hese plates or veneers are then passed under or through a punch- 
ing machine, such, for instance, as is used in the manufacture of 
cards. 
thickness of the plates or veneers, as this gives a regularity of 
structure to the granular mass of the powder. The cylinders of the 
wood thus formed constitute the parts to be used in the further pro- 
cesses for the manufacture of the best kind of powder. 

the reticuiated plates or veneers of wood left by the punching 
operation can now be utilised by cutting them up into smail fray- 
ments. The plan | have adopted, and tound to answer very well, 
is to pass the reticulated plates or veneers through rollers, furnished 
with cutters around the periphery, and at about din. from each 
other. When passed through such rollers the plates or vencers will 
be cut into strips, of the width, of course, of the space between the 
cutters; that is, this would be the case if one set of rollers only 
were used; but I find the better plan to be to pass a cutting roller 
over the plates or veneers in one direction, and anothar across them 
in a line at a right angle to the former. I thus cut the whole plate 
er veneer at once, as it were, into the four-angled form. The 
material thus produced can be advantageously used for the prepara- 
tion of such powder as is used in fortiticatious and the navy, but is 
not so well adapted to land service, as the irregularities in the form 
of the grain render them liable to injury from abrasion. 


The diameter of the punches should be about the same as the | 


| If we adopt the first plan suggested for cutting these reticulated 
plates or veneers into strips, that is by passing them through rollers 
| with cutters, we still adopt the plan mentioned, or some other, 
for cutting them transversely, that the whole may be reduced to the 
condition of a coarse irregular-grained powder. 
Il. Cuemicay TREATMENT oF THE GRANULATED Woopy 
MaTERIAL. 

The chemical treatment of the grains produced by the foregoing 
operations to convert them into the explosive powder may be advan- 
tageously described under the following heads :— 

Ist, the removal of acids and other easily soluble substances. 

2nd, the removal of the proteine, albumin, &c. 

3rd, the removal of the colouring matters. 

4th, submission of the grains to the action of nitric acid. 

5th, saturation of the grains with salts containing oxygen and 
nitrogen, 

Ist. The removal of acids and other easily soluble substances: Into 
a kettle, which I prefer to be of copper, aad of a suitable size, is to be 
put as much water, hulding 31b. of carbonate of soda in solution, as 
will freely float 1001b. of the g.ains prepared as described under 
head 1. This amount of the grains being introduced, and stirred up 
| with the alkaline solution, the whole are boiled together for three or 
four hours. At the end of this time the liquid, becoming discolored, 
is removed, and a fresh supply added, and the boiling continued for 
three or four hours mere. ‘The grains are then removed, and 
exposed for twenty-focr hours to a curreut of fresh and cold running 
water. 

2nd. Removal of the proteine, albumin, &c.: The grains from the 
first operation having been dried, are placed in boxes of sheet iron, or 
other proper material, having a cullander or sieve-like bottom, and 
steam passed through them for about fifteen minutes; the proteine 
and albumin is thus separated, and passes off with the water of 
condensation from the steam. After this the grains are again placed 
in cold fresh and running water for about twenty-four hours, and 
then dried. 

3rd. ‘The removal of the colouring matter; This might, perhaps, 
| with equal propriety be called the blanching process. To accomplish 
the purpose the grains may be treated with a solution of chloride of 
lime, or with chlorine gas. If chloride of lime be used, about 15 ib. 
of the salt is dissolved in about 260 pints of water in an air-tight 
vessel. ‘Lhe dried grains from operation 2 are placed in another 
vessel, and so much of solution of the chloride poured into it as will 
entirely cover the grains. Atter about two hours, keeping the grains 
constantly stirred during the time, the process will be finished. The 
grains are then removed from the rang and washed with cold 
iresh running water, which is to be brought up to the boiling point, 
and then removed, and again placed in cold fresh ranning water for 
about twenty-four hours, after which they are to be dried at a 
moderately high temperature. 

When chlorine gas is used, the grains from the operation 2¢ are 
| placed in a proper vessel, and the gas passed freely through them 

until the discoloration is accomplished ; they are then subjected to 
the washing described above, when the chloride solution is used, and 
| then dried, 

4th. Submission of the grains to the action of nitric acid: As a 
preliminary step in this operation, forty parts, by weight, of concen- 
trated nitric acid of a specilic gravity of 1-48—1°50, are mixed with 
| 100 parts, by weight, concentrated sulphuric acid of specific gravity 
of 1°84, the mixture of the acids to be constantly stirred or agitated 
for about two hours, when it is to be set aside in some cool place for 
use. Then in an iron or other suitable vessel, around which cold 
water should be kept constantly circulating, or by some other 
appropriate arrangement, the vessel should be constantly sub- 
jected to a refrigerating process. One hundred parts by weight 
of these mixed acids are placed, and six parts by weight of the 
grains gradually added, stirring the whole constantly for two 
or three hours, at the end of which time the operation will be 
completed. The grains are then separated from the adhering 
acid by draining them into a centrifugal machine, or by any other 
process capable of accomplishing the same purpose, The centrifugal 
apparatus | prefer, as it is well known that moisture can, by the 
action of this machine, be promptly and successtully removed. As 
this machine is well known, and used in sugar refineries, laundries, 
&c., a description of it is not deemed necessary. The grains removed 
from the centrifugal machines are again placed in cool fresh ranning 
water for two or three days, and again boiled up in a weak solution 
of carbonate of soda, and again exposed for twenty-four hours to cool 
fresh running water, and then dried. This brings the grains to a 
state in which they may be stored away for the final operation, or 
they may be proceeded with at once as follows:— 

5th. Saturation of the grains with a salt or salts containing 
oxygen and nitrogen: The salts used in this operation are nitrate 
of potasse (saltpetre) aud nitrate of barytes: the two may be used 
together, or the former (nitrate of potasse) alone. When both salts 
are used, a solution of them is made by d ssolving 22°5 parts of the 
nitrate of potasse and 7°) parts of nitrate of barytes in 220 parts of 
water at 112 deg. Fab., and stirring up in it 100 paris of the grains 
prepared as above described for ten or fifteen minutes. When only 
the one salt (nitrate of potasse) is used, dissolve twenty-six part 
thereof in the above amount (220 parts) of water 67°5 deg. Fab. ,and 
treat 100 parts of the grains in the same manner as when both salts 
are used. The grains having thus been subjected to the action, the 
salt or salts containing nitrogen and oxygen in their composition are 
removed to a room or chamber having the temperature in its air kept 
at from 90 to 112 deg. Fah., where it should remain from twelve to 
eighteen hours to be thoroughly dried. After this it is dusted by 

means of a drum or screen. ‘Lhe process is then completed, and the 
powder ready for use. 

If it be desired to avoid the dangers of transportation to which all 
such explosive compounds are exposed, the final process, as above 
described under 5, section Il, may be delayed, and the materials 
themselves—that is, the grains as prepared according to the 1, 2, 3, 
and 4, section 11 —and the salts or their solutions (nitrate of potasse 
and nitrate of barytes), may be transported to the place at which 
the powder is required, and the final process completed there. As 
neither the grains nor the salts separately are explosive, we avoid 
all causes of danger and apprehension from the most difficult 
transportation over the most distant roads by this means. The dust 
produced from the sifted powder by the several operations, as 
described, amounts sometimes to 10 or 12 per cent. of the whole 
mass. ‘lo utilise this powder or dust it is mixed into a paste with 
water or gum water, and rolled or spread out into sheets of about three- 
eigths of an inch in thickness, these sheets are then put under a 
powerful hydraulic or other press, and reduced to the thickness of 
the plates or veneers described already, that is, about the sixteenth of 
aninch, ‘These sheets are then punched in the same way as the 
plates or veneers, and the grains dried. The powder produced by this 
operation, or the dust, is the best for rifled small arms. 

The following may be stated as the leading advantages which this 
explosive compound possesses over the ordinary guapowder :— 

ist. It has for equal weights from three to four times the strength 
of gunpowder, 

2nd. It can be manufactured at less cost than gunpowder, 

3rd. Its explosive ellect is more regular than gunpowder, in conse- 
quence of the greater uniformity in the size and character of its 
rallis. 

dth. Its volatile products being chiefly oxygen, the vapour of water, 
nitrogen, and a small quantity of carbonic acid, are not offensive to 
the lungs, whilst those from gunpowder are well known to be ex- 
ceedingly so. The volatile products trom my powder are lighter 
that atmospheric air, aud quickly disappear; in ordinary gunpowder 
it is the reverse. In casemates, ironclad steamers, mines, &c., this is 
an important difference. 

5th. it soils the gun or cannon in the slightest possible degree— 
indeed almost to an inappreciable extent, owing, no doubt, to the 
removal by the treatment of the grains of almost or quite all metallic 
or earthy matcers row the wood, and the complete combustion of all 
the elements of the powder. 

6th. It admits of being‘manufactured in such a way that it may be 
stored or transported without any danger from explosion. 
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ON THE BEST MODE OF APPLYING POWER TO PROPEL TRAINS 
ON THE METROPOLITAN AND OTHER RAILWAY LINES, 
HAVING FREQUENT STATIONS IN TERMINAL STATIONS. 


By Peter W. Bartow, F.R.S. 


My attention was first especially directed to the subject of motive 
power on railways in the year 1844, when I was instructed by the 
directors of the South-Eastern Railway to report on the applicability 
of the atmospheric system to the Tunbridge Wells branch of the 
South-Eastern Railway, and my investigation, containing some ex- 
periments on the Tyber-hill incline of the Whitstable Railway, was 
laid before the Institution of Civil Engineers in 1845. 

In the year 1818, on the opening of the North Kent Railway, the 
locomotive superintendent reported to me that a much greater con- 
sumption of coke occurred than with similar trains on the main line, 
which was supposed to arise from the smaller radii of the curves and 
sleeper gradients. 

The stations being more frequent on this line, it was necessary, in 
order to understand the cause of this lose, to distinguish what por- 
tion of the total power was required to put the trains in motion as 
distinguished from tbat employed in traction, and I calculated the 
acceleration of trains with varying tractive power, which were com- 
pared with the observed acceleration of lccomotive trains on the 
South-Eastern and Great Western Railways, and with those made by 
Mr. Stephenson on the atmospheric railway at Dalky. 

It is sufficient for the present purpose to say that, with due allow- 
ance for the loss of traction force with increase of velocity, the 
experiments fully confirmed the theoretical calculations, and left no 
doubt of the practical accuracy of the formula. (See Appendix.) 

In the progress of these experiments on locomotives I remarked 
the serious loss of time which arose in getting the train into speed; 
and it will be seen by referring to the tables, that in the South- 
Eastern Railway, at that time, one and a half to two miles was 
generally required to get the train into full speed, and on the Great 
Western, between three and four miles; and it became apparent, 
by testing the rate of acceleration due to the tractive power of the 
North Kent engines, that it was impossible to make the journey 
(stopping at every station) in the time required, even if the trains 
had no friction or incline to contend with. 

The only remedy was .engines of greater tractive power and 
weight; and this has been adopted to such an extent, to meet all 
cases, that, uuder favourable circumstances, a momentum and 
velocity is given to the trainin 150 yards that would be sufficient 


case of stopping trains. In order to show the disadvantages under 
which locomotives act when stations are frequent, a comparison is 
here made of the speed which will be obtained by a lc tive 
weighing forty tons, having an effective tractive yee of 4,000 Ib., 
with a stationary engine of the same and one of 8,000 Ib. tractive 
power, the stations t eing assumed to be 1,000 yards apart, and the 
railway in the first place level, the second on a gradient of 1 iu 200, 
and the third on a gradient of 1 in 100. 

The rate of acceleration is correctly represented by an incline 
obtained by dividing the total weight conveyed by the effective 
power, and will be understood by the accompanying diagram, in 
which the blue line represents the incline due to the locomotive, the 
red line that due to the stationary power with 4,000 lb. tractive 
force, and the green line that due to 8,000 Ib. tractive force. A table 
is also given of the relative inclines and velocities. 

The results are given in the following tables:— 


No. 1.—Ramway Leve. 








a Te Distance ‘Time of | Average 
cae’ of ya the power __ passing | velocity 
celeration. | acts. 1,000 yards.|per hour. 
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Locomotive train trac- | lin 56 


| - 
tive power, 4,000 Ib. ; = [ * 178 
Stationary engine trac- | ‘ 
tive power, 4,000 Ib. 1in 25 455 | 3 %8 % 
Stationary engiue trac- | 
tive power, 4,000 lb. } | lin 12 | 216 1 16 27 








No. 2.—Grapient 1 1n 200. 





vow tine | Distance | Time of | Average 
rete of .| the power | passing | velocity 
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Locomotive train trac- Ke 
tive power, 4,000 Ib. 1in 78 808 
Stationary engine trac- 90 | on 
tive power, 4,000 Ib. 1 in 284 538 1 31 22) 
Stationary engine trac- 1in13 228 1 18 26 


tive power, 8,000 Ib, 





No. 3.—Gravient 1 1n 100. 




















pov leg Distance | Time of | Average 
Power employed. Be of A the power passing velocity 
coleration. acts. 1,000 yards.|/per hour, 
| 
Yards, Min, Secs.| Miles, 
Locomotive train trac- ‘ ‘ 
ee ee }] 1 in 125 905 2 37 13 
Stationary engine trac- 
tive power, 4.000 ib. 1 in 83 405 1 34 213 
Stationary engine trac- : . ‘ ‘ r 
prepa ey Fy } 1 in 13-4 242 1 2 254 





to take it half a mile on the level, if the engine was detached; and 
having recently observed this fact, it occurred to me that in working 
metropolitan trains, with frequent stations, sufficient power might 
be given at the station by stationary power, to propel the train, 
without the aid of a locomotive, to the next station ; and having, 
upon careful consideration, arrived at an opinion that such a mode 
of working will give a greater average velocity, and be apparently 
superior in other respects to the use of locomotives in such cases, [ 
have been desirous to lay my investigation of the subject before 
this society, as a matter deserving of discussion, from its important 
— on the capability of metropolitan railways to relieve street 
traffic. 

In the ordinary duty of locomotives, as employed upon the great 
systems of railways, the distance between the stations or points of 
stoppage is such that the great and important duty of the engine is 
to maintain the requisite speed after that speed has been acquired ; 
and one of the first facts which an inquiry into the subject cannot 
fail to establish is, that the locomotive engine is admirably adapted 
for this purpose; and, as regards the fuel expended to a given 
amount of work, it is one of the most economical forms of engine 
in use, 

This result will appear, whether we take the work performed by 
an express engine in a fast train, or a heavy goods engine drawing 
a slow train; and in either case it results that, provided the distance 
between the stations is large, so that the engine can work for a con- 
siderable time, exercising the power of which it is capable, at a fair 
working speed, the ecouomical working of locomotive engines, com- 
paring the work done with the fuel consumed, becomes manifest. 

When, however, the duty to be performed is that of working a 
line in which the stations are very close together, and the stoppages 
frequent, it then res.Jts that all, or nearly all, the work of the engine 
is expended in acquiring the travelling speed ; and that in fact it has 
not ceased to accelerate its 5 when it becomes necessary to shut 
off the steam and apply the brakes, so as to stop at the next station. 
In fact, the same engine which in long stages would make an average 
speed of thirty-five or forty miles per hour, is incapable, with fre- 
quent stations, of making an average speed of thirteen or fourteen 
miles, even with greatly reduced load. 

In this condition of things, which is, in fact, the condition of 
metropolitan railways, a new set of circumstances has to be met, 
and the question arises whether, where these circumstances exist, 
stationary power, when applied in a manner strictly adapted to the 
case,,is not more economical—capable of greater speed—and, in all 
respects, more suitable to the convenience and exigencies of the 
traffic than locomotive power ? 

In terminal stations the use of stationary power will add much 
to the simplicity of working. At present, as the locomotive arrives 
in front of the train, it is made prisover until the train is removed. 
It has thus to go to another part of the station to be turned on to 
take in coke and water, and then comes back again to the train it 
has to take out. These frequent operations not only wear out the 
rowd and points and crossings very rapidly, but cause constant 
stoppages to trains arriving to enter the station. To avoid a por- 
tion of this difficulty the locomotives are sometimes .un tender 
first, a mode of working which amounts to an admission of imper- 
fection, and appears to foreshadow a change in the preseut systems, 
particularly as the more the traffic increases the greater these 
imperfections will be felt. When the stations are near together the 
time required to acquire the speed is so important an element that 
greater tractive power is requisite to enable a reasonable average 
speed to be maintained; avd the power of the engine is governed 
by the power requisite to put the train into motion. Thus, the 
actual power exerted to propel trains of forty tons, every five 
minutes each way on a railway similar to the Metrdpolitan, of 
three and a half miles in length, at the velocity now adopted, would 
not, allowing one-third lost power, and 15 1b. per ton traction, 
exceed 214 horses, to obtain which at least ten locomotives, capable 
of exerting, in the aggregate, a power of 2,200 horses, are 
required, in consequence of the combined losses from the extra 
weight to be conveyed; the power to overcome the inertia; and, 
thirdly, from the engine being restricted from making a fair working 
speed, these losses being in addition to that of the engiue itself from 
friction, &e. 

Seeing that it is necessary to use such powerful engines to pas- 
senger trains where the stoppages are frequent, it follows that the 
weight of the engine becomes large in proportion to the weight of 
the train, and therefore, if that weight can be dispensed with, much 
less power will suffice to give the same amount of speed, or, with 
the same amount of power applied, a much greater speed will be 
obtained. In like manner if the weight of the engine is dispensed 
with the train can be brought to rest in less time by means of the 
brake and coupling; this, with the increased rapidity with which 
the speed at starting can be acquired, it follows that dispensing with 
the weight of the engine would be of very great advantage fo the 








It will be seen by reference to the table, that in the case No. 1, viz., 
level, the velocity has been increased from seventeen miles and a 
half to twenty-seven miles per hour, and the time saved forty-three 
seconds. In No. 2 gradient, 1 in 200, the velocity has been increased 
from fifteen miles and a half to twenty-six miles per hour, and tie 
time saved, fifty-four seconds; and in No. 3 gradient, 1 in 100, the 
velocity has been increased from thirteen miles to twenty-five miles 
and a half per hour, and time saved, one minute seventeen seconds, 

It will also be observed that the tractive force of the stationary 
engine, when double that of the locomotive, has been employed less 
than one-third of the distance, and, therefore, greater velocity has 
been obtained with less expenditure of power; and hence arises an 
important feature in favour of stationary power, as propused to be 
applied, as not only less actual power is required, but, a short length 
only of propelling power being necessary, the loss of power and 
liability to derangement hitherto experienced in stationary power 
will, in a great degree, be avoided. The obtaining increased velocity 
with less power is apparently an anomaly, but its correctness 
will readily be seen, and will be illustrated by the experi- 
ment of applying a tubular power by means of a weigh 
sufficient to propel a carriage with a small acceleration. By apply 
ing four times that weight for quarter the distance the acceleration 
is very rapid, and the average velocity will be increased with the 
same expenditure of power, and in degree depending upon the ratio 
of the accelerating power to the load in thetwo cases. I am, there- 
fore, able to claim for stationary power, when stations are frequent, 
the advantage of superior speed, an advantage which has been 
found to be of importance to the success of railways generally, and 
their influence in the districts through which they pass, and one 
which there is no reason to doubt will equally influence the develop- 
ment of the traffic of metropolitan railways, if not to a greater degree 
because the saving of time is at present less decidedly in favour of 
railways. 

If stations were a little more frequent than they are, a good cab 
would still remain the quickest mode of travelling ; and it is so now, 
unless the railway runs direct to the | neg to which a passenger is 
destined. Speed is also important, from enabling more frequent 
trains, and therefore a larger amount of traffic, to be carried on one 
line of railway, 

The economy arising from stationary power is not here advanced 
as of the usual importance in railways, perfection of working being 
rather the point to be aimed at, as it would pay itself from the 
development of traffic in a metropolitan railway, even at greater 
outlay and cost ; but as the economy claimed is so great as nine- 
tenths, with equal velocities, it is necessary to explain how this 
extraordinary difference arises. That the loss from the use of 
locomotives on metropolitan lines is fully nine-tenths of the power 
employed, is pretty evident, because the total duty performed in 
propelling trains of forty tons every five minutes, equal to forty 
tons every eighty-five miles per hour, or 200 tons 164 miles per 
hour, is not greater than one of the locomotives employed (which 
are, in fact, equal in tractive power to goods engines), would per- 
form on a main line as a fair day's work, and the cause of this loss 
is not difficult to comprehend. As before stated it arises from 
three causes :—Ilst. The increased weight of the train from the 
addition of the weight of the engine. 2nd. From the loss in over- 
coming the inertia of the train, and consequent application of the 
brake; and 3rd. The large proportion of the time the locomotive is 
under strain, as compared with that on which it is employed 
advantageously in traction. The degree of economy, from the 
weight of the locomotive being saved, of course depends on the 
relation of its weight to that of :be train. On railways worked by 
statioaary engines the weight and friction of the rope, from its great 
length, generally exceeds the loss from the locomotives; but in 
metropolitan railways the locomotives are required to be of such 
weight as nearly to equal that of the train, and, therefore, half is 
directly lost from this cause. 

The loss from overcoming the inertia of the train will be arrived at 
by comparing the power employed in each case. If the double power, 
represented by the green line on the diagram, is continued for 100 
yards, the velocity on the level will be twenty-seven miles per hour, 
and if the train is allowed to run by its own momentum it will be 
cighteen and a half miles at the point where the brake is applied, 
producing an average of twenty miles, a velocity considerably 

ding the | tive. The power exerted will be as 200 to 799, 
or as 1 to 4nearly. This explains a loss of three-fourths of the 
locomotive power, the remainder, making it nine-tenths, being due 
to the locomotive not being an accumulating power ; or, in other 
words, the power exerted in the two cases is as 1 to 4, while the 
engine power necessarily employed is 1 to 10, from the engine 
being restrained from making a fair working speed. 

The case here assumed for illustration is that of the railways 








being level. On gradients exceeding 1 in 200 it will be n 

to have a greater velocity than is now made by locomotives to give 
sufficient momentum, and thus a direct comparison cannot be made; 
in fact, the advantage claimed for stationary power, is the means 
of giving increased speed combined with great economy, rather 
than that of excessive economy with the same speed. ‘I'here is 
no doubt, however, that a saving could be made of two-thirds of 
the present cost, still giving « large a in speed. 

Frequent trains are, in the opinion of experienced persons, both 
in this country and in America, necessary to develope the omnibus 
traffic; and there is no reason why, with stationary power, from the 
improved velocity, they could not be made to run every three or 
four minutes, allowing sufficient time for one train to leave its 
station before the following train was allowed to start. This could 
not be done without locomotives treble in nuwber to the stationary 
engines, even if there was required to be one stationary engine at 
every station. Another source of economy will arise by stationary 
power, from less destruction of the permanent way, and, in under- 
ground railways, from a less dimension of tunnel being required 
when a single line is used. 

The two important points of comparison, viz., speed and economy, 
are here shown to be in favour of stationary engines, and as the 
avoidance of the locomotive would be a benefit to the travelling 
— particularly in tunnels, and equally so to the residents on the 
ine, by reducing the noise and vibration, and is also decidedly con- 
ducive to safety, stationary engines would appear to be the superior 
mode of working railways with frequent stations, unless there arise 

ractical objections to balance these advantages. Two objections have 
en suggested—one, that the rate of acceleration will beso rapid as 
to be unpleasant to passengers; and the second that, in the event of 
a train from any cause being stopped between stations, it would be 
left in a helpless condition for want of locomotive power. 

With reference to the first objection, it is only necessary to 
observe that the rate of getting into motion will not produce a 
greater velocity than eleven and a half miles per hour at the end of 
50ft., which is not so great a rate of acceleration as arises in a car- 
riage propelled by horses—in fact, if the rate of acceleration which 
now arises with locomotives in descending gradients was given to 
trains on the level and in ascending, a very important saving of 
time would be made, and no objection could arise on this point. 
With reference to a train being stopped between stations, it must 
be assumed that the momentum given to the train would be such 
that considerable brake power would be always required to stop it at 
the next station. The distance the train is to be propelled by 
momentum is much less than is done every day by detached 
carriages on the principal lines of railway ; in fact, every locomo- 
tive train is propelled the latter portion of its journey by momentum ; 
and in the case of express trains more than a mile is required to 
stop, with the assistance of the brakes. The Greenwich and 
Blackwall Railways were worked into London by momentum 
nearly as far as is here proposed, and were never known to fail as 
long as the engine power acted properly. The cause of interrup- 
tion to the traffic by an accident to the locomotive itself will be 
avoided ; and that which now occasionally arises from the repair 
and renewal of the permanent way will be much reduced. On @ 
metropolitan line, devoted exclusively to passenger traffic, there are 
no level crossings, and the public are entirely excluded, so that the 
stoppage of the train, except from accidents, will be very rare, and 
uo train would leave one station until the line was sigualled clear 
to the next. A pilot locomotive, in case of accidents, would be 
used as at present, as the mode of applying the stationary, power 
will not prevent the occasional use of locomotives. 


On THE Move or AppLyiInG THE STATIONARY PowER. 


The mode of applying stationary power here suggested differs 
from that hitherto employed, inasmuch as it is not connected from 
station to station, or connected through several stations, like the 
Blackwall system, but each has a propelling power independent of 
the other, altbough the power may be derived from several stations 
from one engine. It also differs fsom the power being used accumu- 
latively, and thus a smaller power of engine is required. 

I will now observe that the result of the experiments on the 
Whitstable Railway, previously referred to, and the examination 
generally of the subject of motive power, led me to recommend the 
directors of the South-Eastern Railway to sub-titute locomotive, and 
abandon the stationary engines on that line; and the alteration was 
attended with satisfactory results, not because there was any serious 
difficulty in the rope system, exvept its great weight and length, but 
b one | tive was made to do the work of all the stationary 
engines, and a greater average speed was obtained. One of these 
ropes was one mile seventy chains in length ; and on the Blackwall 
Railway the rope was above three miles in length to carry passenger 
traffic., Great mechanical skill and good workmanship is indicated by 
the fact that such a piece of machinery could be kept in order for any 
length of time, because the actual weight put in motion, and inertia 
to be overcome, in addition to the train, was much greater thau that 
of a locomotive, besides the friction of 500 sheaves. These cases, 
however, prove that no practical difficulty or liability to derange- 
mett is likely to arise in the use of a rope for 150 or 200 yards only, 
as is now proposed ; and it my be here remarked that although 
ropes have been superseded by locomotives in many cases, yet that 
still a larger amount of traffic is carried on by ropes, and in one 
important instance, viz., Glasgow, the locomotives have been again 
abandoned for the rope on an incline of 1 in 43 for one mile four- 
teen chains, used for passenger traffic. : 

The mode which first occurred to me of applying the stationary 
power for the present purpose was, by Sir W. Armstrong's 
hydraulic principle, to give motion to a rope, which system has 
the advantage that one engine can be made to do the work of 
several stations by a water main laid along the line. Another form 
of propeller, very simple in its action, but requiring an engine at 
each station, is the descent of a weight raised by a small engine 
constantly at work, ; 

A weight of forty tons raised 30ft. every two minutes and a half 
would propel a train of forty tons more than one mile and a quarter 
on the level before it came to rest; and a stationary engine of 
48-horse actual power, allowing one-third loss, would be sufficient 
to run forty ton trains every five minutes each way, allowing for 
the loss from friction and the power required to bring the weight 
to astate of rest, which latter loss would amount to 10 per cent 
of the power. The cost of working such an engine, includin« 
repairs, would not amount to £2 10s. per day, so that the cost) 
train per mile would be under 2d. The trains may also be pro- 
pelled on the atmospheric principle, either by the old plan of a pipe, 
oron Mr. Rammel’s plan of a small tunnel; and as the power is 
required only for a short distance, there will not arise the difficulty 
from friction and leakage which has hitherto been experienced in 
these modes of traction. 

In another form of propeller suggested which is specially adapted 
to frequent trains, the accumulation of power is made in the boiler. 
Driving wheels and cylinders, similar to a locomotive, are used to 
propel a rope for the required distance. The total weight of moving 
machinery will notin tuis case, including the rope, exceed four tons. 
A duplicate of every part, including the boilers, would be provided, 
and as there is an interval of eight hours’ rest in each day, sufficient 
to replace any part which might be out of order, I submit that sucha 
piece of hinery may be idered nearly safe trom derangement. 
A propeller of either kind, it is suggested, could be used advan- 
tageously on railways worked by locomotives for the purpose of 
starting trains from stations situated at the foot of inclines, where 
now locomotives, although generally master of their work, frequently 
fail in surmounting the incline, thus leading to loss of time and 
danger. 

oy conclusion I will observe that it is difficult for the author to 
describe a new suggestion without a bias in its favour, but I have 
endeavoured to lay the comparative merits of stationary and loco- 
motive power fairly before the meeting. The subject is so impor- 
tant in its influence on the value and extension of metropolitan 
railways, that I offer it for discussion without venturing to 
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give a decided opinion of my own, until I hear the views of those 
eminent engineers who have devoted their attention to the subject of 
the motive power, which I hope will Le expressed on this occasion. 


APPENDIX. 
The formula used in calculating the oscillation is :— 
oa VEXTT 
1 2240 
rr 
P being the traction power. 
T length of train in pounds. 


S length of the plane. 
f friction of the train per ton. 


Velocity given to a train of 40 1b. to 4,000 lb. falling 600ft. or 
8,000ft., fully 300ft., the friction being 15lb., will be :— 
2 (8,000 — 600) 30 x 
89 600 


2Y (uw — Gu) 300 X 16h _ 


89,603 
The power exerted will be for five-minute trains. 
8,000, fully 300ft. in two minutes and a-half. 


S 16} 


= 








27 miles per hour. 


or “a = 940,000 in one minute. 
940,000 > 

’ = 283 loco. = 142> 5. 

33,000 4 loco. power X 5 5 

add one-half ... 71°25. 
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Tur Persian Guir TeLecraru.—From late advicesfrom Kurra- 
chee we understand that, since the repairs to the Persian Gulf cable 
have been completed, the working has continued in the most satis- 
factory manner. The health of the staff is good, but a general wish 
is felt for the completion of the working arrangements for the trans- 
mission of messages to Europe, so that the value of the line as a 
direct means of communication with our Indian Empire might be 
seen. An expedition is to start soon in the Amberwitch, to replace 
with heavy cable the shore ends at Bushire. 

Trave IN Paris.—The owners of ironworks in Paris complain of 
not being able to procure a sufficient supply of wrought and sheet 
iron for the construction of iron bridges, for which they have orders 
from foreign companies. One of the principal manufacturers of 
fire-engines has just supplied a Spanish railway company with a 
number for the use of their stations. Printing presses are being 
manufactured for Brussels, and several horizontal steam engines, of 
25-horse power each, for a cotton manufacturer of the Haut-Rhin. 
The construction of railway wagons is increasing ; two great con- 





tractors engaged in that work have each lately added 100 workmen 
to those already employed by them. 

Tue Dusiix InrernatTionaL Exuisrtion.—The British colonies, 
although labouring under disadvantages from the short notice given 
them and the difficulty of obtaining legislative grants so soon after 
the last London exhibition, will be very fairly represented by small 
but interesting collections of produce and manufactures. The 
Australasian colonies will have collections of their wools, wines, 
fibres, silk, woods, oils, cotton, grain, arrowroot, minerals, and 
objects of natural history, and even some illustrations of fine arts 
in photographs and pictures. India will show a magnificent 
collection of raw products and rich manufactures, arranged by 
Dr. Forbes Watson, of the India Museum, Ceylon sends carved | 
wood tables, a fine collection of fibres and ropes, gums, oils, grains, 
and phar tical prod Malta will show the carved stone- 
work, silver filigree, and the fine lace for which she is so famous, 
with probably mosaic work and other articles. The North 
American colonies are making some preparations to be represented. 
Several of the West India islands send furniture, cotton, and other 


ts. 





fibres, objects of natural history, shell work, pimento, coffee wood, | 


and other walking sticks, which have recently risen into a large and 


| 


| 
} 
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profitable trade, besides samples of those staple products which are the | 


mainstay of their industry. Lagos, Sierra Leone, and other West 
African colonies, will make a fine display of native mats and basket 
work, country cloths, native curiosities, carved calabashes, and 
articles of produce. Most of the African merchants and companies 
have promised their aid in contributions. Other colonies will con- 
tribute produce and miscellaneous objects of various kinds. 
ENGINEERING IN AvsTRALIA.—(From a_correspondent).—Mort’s 
dock, situated at the head of Waterview Bay, is hewn out of the 
solid freestone rock. It is 309ft. in length, 26ft. deep, and 72i{t. 
wide at the entrance, which is closed by a wooden caison. Water- 
view Bay is the rendezvous of the Peninsular and Oriental Com- 
pany’s steam fleet; and there they have other appliances beside the 
dock for repair and refit of their own aud other ships. Waterview 
Dock is leased to this com 
Mr, Cuthbert, shipbuilder, Mt 


JENNINGS’ MODE OF CONSTRUCTING CAISSONS, 
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Tus invention, patented by Mr. J. G. Jennings, engineer, Palace- 
yard, Lambeth, has for its object improvements in the construction 
of caissons, coffer-dams, and similar structures used when forming 
foundations under water. 

In constructing coffer-dams and similar structures according to 
this invention, piles or plates formed of corrugated sheet metal are 
driven side by side into the earth. Each pile is composed of two 
corrugated plates placed together, face to face, in such a manner 
that the ridges of one plate come against the ridges of the opposite 
plate, and where the plates thus come together they are attached 
together by means of rivets. The corrugations of the plate run 
vertically in the direction of the length of the pile, and the pile is 
made of such a length that after its lower end has been forced into 
the earth to the requisite extent, its upper edge shall project suffi- 
ciently above the highest water line. The lower ends of the 
combined plates are furnished with shoes or points for entering the 
earth, which shoes may be attached to the plates in any suitable 
manner. On the upper end of the combined plates is also placed a 
head or block, by which the piles or plates may be driven or forced 
into the earth. In constructing a coffer-dam or similar structure, 
after having forced into the earth one of the piles or plates, con- 
structed as above described, another plate is forced down, so that 
the side edges of the plate shall be in close connection with each 
other; the lower end of another plate is then similarly forced down 
into the earth, and so on, until the length of dam required is 
constructed. The joints between the neighbouring ends of two 
plates may be made water-tight by filling or ramming in the space 
between two tubes with clay, cement, or other suitable material. In 
forcing the plates down into the earth they may be guided by piles 
of timber previously driven in, or they may be otherwise guided. 
The side edges of the piles or plates may also have projecting pieces 
formed upon them, so that, after a pile bas been driven into the 
earth, the pieces projecting from its side may serve as guides to 

uide the plate next to it as it is being driven into the ground. 

he end of one plate may also be connected to the end of the next 
plate by the open portion of a corrugation at the edge of the plate 
being made to slide over or into the open portion of a corrugation 
at the edge of another plate. ‘The connecting one plate into 
another in this manner would also aid in zuiding each plate as it is 
being driven into the ground. Caissons may also be constructed of 
corrugated sheet metal, the sheets of metal being all connected 


| together to form the requisite caisson or tube before the caisson or 


ny, and they in turn have sub-let it to 
iller’s Point, who, in conjunction with | 


the engineering tirm of Messrs. P. N. Russell and Co., executes | 
the various works that come under the denomination of mercantile | 


marine repairs. 


To this end the Me-srs. Russell have an extensive | 


branch of their iron foundry, with all modern means and appliances, | 
placed on the immediate confines of this magnificent dock, which is | 


pumped dry on an average in six hours, by powerful steam ma- | 


chinery that lifts 20 tons per minute. There is ample space for a 
ship of 2,000 tons register; and so frequently has more accommo- 
dation been demanded that the Messrs. Russell have it in contem- 
plation to erect a patent slip of the largest dimensions in immediate 
contiguity. The charge is one shilling per ton for docking—six- 
nence per ton for each succeeding day. The in-coming mail shi 

femains her month in Waterloo Bay, where she is docked, cleaned, 
and ready to take her next month’s mail in apple-pie order. On 
occasion of my second visit to this quarter, I found the Northam 
preparing to be docked, the Madras ready to take her departure with 
the August mail. There is another very important establishment of 
the P. and O. Company here. 
bed and table linen of the company’s ships is washed, dried, and 
made up by steam. They have likewise an extensive range of 
buildings for various descriptions of ship and other stores. Every 
facility is afforded to visitors, and a steamboat constantly plies 
between the Phoenix Wharf and the Bay, the fare being 3d. either 
way. Having cursorily spoken of the branch engineering esta- 
blishment of Messrs. P, N. Russell and Co., it may be as well to 
say that I was afforded the opportunity of inspecting their great 
irou foundry in Sussex-street. It is an immense establishment, 
eee almost endless resources, whether in the raw or manu- 
actured articles of iron and brass, such as would be apt to astound 
even Tubal Cain himself. Steam engines, steam hammers, steam 
slaves of every sort, size, and shape, are incessantly at work con- 
structing and converting. Three hundred and twenty men are in 
constant and fuil employment, and the system devised for keeping 
account of the time they labour is as simple as it is efficient. ion 
here is moulded with equal facility either into a ship or siop-pail. 
Mechanism of every kind surrounds you. Here there is a plate. 
cutter, paring and pruning to pattern. ‘There, there are rollers 
twisting and bending the material into given form; holes are 
punched, rivets blocked out, and gigantic masses of metal planed 
and drilled; whilst steam hammers striking from 10 |b. to 15 cwt. | 
fly up and down. One steam dredge, for Newcastle, was ready for 

launching. Another, for Brisbane, was far advanced. And the re- 

quisites for our Tamaki Bridge, which were to be completed in the 

course of five months, had then been put in hand. I have had the | 
satisfaction of visi 
Faweett’s great Li 
like establishmen 
for regularity, good order, and efficiency, that of Messrs. 
may bear honourable comparison. 
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tube is sunk into its place; the lower end of the caisson would then 
be forced into the earth in the usual manner. 

Fig. 1 isa side view; Fig. 2 an edge view ; Fig, 3 a longitudinal 
section; and Fig. 4 a horizontal section of a pile constructed accord- 
ing to this invention. 

The corrugated plates a, a, are laid the one on the other, so that the 
ridges are in contact, and they are rivetted through, as is shown, at 
short distances apart. At the upper part of the pile there is fixed, 
either permanently or temporararily until the pile is driven, a 
wrought-iron trough }b, in which a piece of timber is fixed to 
receive the blows of the pile-driving monkey; at the lower end of 
the pile there is fixed a shoe made of cast iron, with a stem entering 
up between the plates of the pile, and secured by rivets or bolts. 
The piles may be made of any convenient breadth—from two to 
three feet long the most convenient in ordinary cases. The length 
will, of course, vary with the circumstances under which the piles 
are to be employed, and where it exceeds the length to which 
corrugated plates can be readily obtained, as will frequently be the 


: | case, the plates are joined by rivets end to end to make up the 
It is a wash-house, where all the | 


required length. The size of the corrugations and the thickness of 
the plates he will vary according to the length of the pile and 
other circumstances; but for a pile of medium size, say twenty-five 
feet long, it is convenient that the corrugations should be six inches 
from ridge to ridge, and the metal, wroughtiron, about ,4,in. thick. 
The most convenient way of connecting the piles edge to edge to 
make a coffer-dam, when this is required, is that shown in side 
view at Fig. 5, and in horizontal section at Fig. 6; here there is 
the greater part of a corrugation of each sheet left extending 
beyond the line of joints, and these projecting portions of the sheet 
are bent slightly either inwards or outwards, so that projecting 
edges of the one pile may enter down between the corresponding 
edges of the next pile. These interlocking edges will form very 
efficient guides for the piles in driving ; the pile last driven serving to 
guide the next into its place, and usually but little other guiding will 
be necessary. If found requisite, however, the pile last driven ma 
have guiding cheeks bolted to it, between which the next pile is 
placed for driving. The joints between the piles are conveniently 
made tight by filling the space or passage, enclosed by the project- 
ing edges of the piles, with tempered cluy; and where the depth of 
water is great, and there is danger of this clay being washed 
through, it may be enclosed in bags of stout fabric. In some cases, 
especially where a travelling crane is required over the live of 
metal piling, it ie convenient to drive timber piles to carry the way 
for the traveller, and to use these to some extent to guide the 
corrugated piles. 

Fig. 7 is a side view, and Fig. 8 a portion of a plan of a caisson, 


ting most of the English dockyards. I have seen | constructed of corrugated iron according to this invention ; i: will 
verpool workshops, the Carron works, and many | usually be convenient to construct it about six or eight feet in 
ts in the old country, and I cannot but think that | diameter, and for this size metal jin. thick, with corrugations measur- 
Russell | ing four inches from ridge to ridge, is suitable; cross-ties are 

| employed within the caissons at convenient distances apart. ‘I'he 
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caisson is conveniently sunk by weighting it at the top, and ex- 
cavating from the interior when the water has been got out by 
pumping ; additional lengths are bolted on at the upper end of the 
caisson as it sinks, so as to keep its upper end well above the water 
level as the work progresses. 





STEEL AND MACHINE ENGRAVING.* 


Tue invention of steel engraving is due to Mr. Perkins, who first 
introduced the art in America; his object being to increase the 
facility, cheapen the cost, and produce absolute identity in the manu- 
facture of bank notes. In order to effect this, he eiched or en.;raved 
a steel plate, or, more properly, a block of soft steel, by the ordinary 

rocess of line engraving. ‘The plate or block was then hardened, 
A cylinder of very soft steel, of from 2in, to 3in, in diameter, was 
then rolled backwards and forwards under pressure on the surface 
of the steel plate, until an impression from the engraving was 
obtained in relief on the face of ihe cylinder, The cylinder so 
obtained was in its turp case-bardened, and by rolling the hardened 
die over the surface of a flat plate of copper or soft steel, an exact 
copy of the original engraved plate, with all its sharpness, was 
secured. This process being repeated, any desired number of plates 
could be obtained from the die, As the object first sought was the 
production of bank notes, and the cost of elaborate designs was 
great, a machine was invented in America by Mr. Asa Spencer, 
which was called a geometric lathe, and this was employed in the 
production of geometrical figures in combination with line engra- 
vings, as borders and ornaments on the face and back of 
notes. Mr. Perkins brought his invention to this country, 
where it was introduced and known as the “sederographic” 

rocess for multiplying copies of engravings. Soon after 

is arrival in this country he was joined in working his 
process by Mr. Heath, and they state in 1821, “ we cannot yet say 
how long a well bardened steel plate will last, having never printed 
more than 500,000 impressions from the same plate. It should 
however, be observed that this plate consisted principally of 
writing, or work quite as strong. 1t may also be observed that the 
impressions are yet good.” The first steel plate engraved in this 
country is attributed to Mr, Raimbach, who was soon afterwards 
followed by the chairman of the Fine Arts Committee of the Society 
of Arts, Mr. Charles Warren. Engraving on steel, beyond neces- 
sitating a change in the nature of the acids used, and a better and 
more perfect graver, involved but little alteration in the process of 
engraving itself. Steel plates yielded a much larger number of 
impressions, but they also demanded more time in their execution, 
al, as a consequence, a higher rate of remuneration for 
their production; and thence arose a class of men whose 
works as artists gave fashion to the art of engraving and book 
illustration; and out of their labours came such works as “ The 
Forget-me-not,” “The Keepsake,” “The Book of Beauties,” 
&c. &c., coupled with which works are the names of the Findens, 
Charles Heath, Rolls, Lacy, the Le Keuxs, Goodall, Wilmore, Doo 
and others, a school of engravers which has now entirely passed 
away. With the extended use of steel, however, came a propor- 
tionately heavy charge for printing, which, where large numbers 
were required, it was desirable to reduce as far as possible. This 
charge was not material as affecting high-priced works, but a con- 
siderable demand for illustrated books having arisen, a readier and 
cheaper means of illustration was required. We accordingly find 
that “ Hone’s Every-day Book,” and “ The Penny Magazine,” 
which were popular works, and amongst the earliest examples of 
cheap literature, were illustrated with wood engravings, which, 
being produced in relief and capable of being printed with the type, 
saved the ordinary extra charge due to printing from steel plates. 
But, however artistic and effective wood blocks were, they lacked 
the refinement of the steel engraving. Concurrentiy with this 
spread of art in England, came the opening of the American, and 
the creation of an Australian market for English literature, and the 
adoption of a German discovery, which has done more to revolu- 
tionise art in this country than any other previously introduced, 
viz., the invention of lithography by Alois Senefelder, who, about 
1795, while in search for a a means of printing the pieces 
which as a dramatist be produced, by an accident discovered that by 
writing on a slab of Kelheim stone, with ink prepared with wax, 
soap, and lamp black, and then biting in the stone with aquafortis, a 
surface in relief could be obtained, from which prints could be taken 
almost as easily as from wood blocks. This discovery led to the 
art of lithography as now practised. To the growth of the litho- 
graphic art I shall return hereafter, but for the present I would 
merely say that its introduction, und the great cost, as well as the 
time involved in printing from steel or copper plates, led to 
numerous attempts to cheapen the cost of engraved plates, and also 
to multiply the plates when produced. The process introduced by 
Mr. Perkins was inapplicable to large surfaces, both on account of 
cost, and the difficulty and risk of injury in applying it. But ma- 
chinery had been applied in the form of the geometric lathe, and a 
desire was created to possess a machine of a simpler character which 
might be employed to produce skies and backgrounds in archi- 
tectural subjects, as well as backgrounds to portraits, without 
involving the skilled, and in many cases monotonous labour of 





| * From a paper read before the Society of Arts by 8. T. Davenport, Esq. 
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etching. This want was soon supplied by Mr. Lowry, who was 
speedily followed by Mr. Porter, Mr. Taylor, Mr. Storker, and 
others. By the first-named a machine was invented for ruling 
either straight or waved lines, which lines, when used separately, 
produced flat or graduated tints, and when used in combination 
produced the effect now so generally seen on the face of banker's 
cheques. Mr. Taylor's machine consisted of a square bed, upon 
which the plate to be ruled or engraved was laid, and over which a 
second bed was slidden or thrust. This bed was held in position 
by means of springs, which pressed against the inner side of a 
frame, over and attached to the upper and lower edges of the square 
bed of the machine. At the back or right-hand side of the machine 
was a solid block, to which was attached on its centre a female 
screw, in which worked a clamping screw. The motion of the 
machine was produced as follows:—A bar of iron, having at one 
end a pin fitted into a socket on the sliding bed, while its other end 
passed through a slot below the female screw plate on the back of 
the machine, and a clamping screw being brought down upon this 
bar, prevented the sliding bed being moved from its position until 
it was thrust forward by an index lever, placed at right angles to 
and connected with the iron bar. The degree of motion of the bed 
was then regulated by the distance through which the index lever 
was thrust, and this was determined by means of a screw-stop. 
Mr. Storker’s machine had for its bed an inclined plane, over 
which worked a second wedge-shaped bed, and the tint was ruled 
by gradually removing the thick end of the wedge from the centre 
or edge of ihe machine. In both cases, after motion had been 
given, to regulate the width of the lines to be ruled, a carriage, car- 
rying a diamond point, was caused to travel above the face of the 
plate to be ruled, and the diamond being allowed to drop on to it, 
the line was drawn or etched. By substituting for the straight line 
in which the carriage travelled any required character of etched 
line, and causing the carriage carrying the diamond point to travel 
in it, a corresponding motion was communicated to the diamond, 
and the desired effect was thus mechanically obtained. But where 
lines were required to be ruled in perspective, the plate was fixed 
on a bed which revolved on a centre. The use of these and other 
similar machines was soon largely resorted to; aud, ultimately, 
line engraving, as a commercial production, deteriorated ; and in its 
place grew upa mere vulgar effect of light and shadow, the combined 
result of a set of lines ruled over the entire surface of a steel plate, 
and then acted «pon by acid, as in the case of aquatint engraving. 
There were; however, other forms of machine engraving introduced, 
which have given rise to new industries, and continue still in use, 
such as the medallion engravings executed by Mr. Bacon’s machiues, 
in which a medal or modelled desigu was employed, and over the 
medal a tracer was made to travel, which varied in its direction 
from a straight to a curved line, in proportion as the surface was 
either flat or in relief. The background of the medal was repre- 
sented in the engraving by a flat tint, while the high lights of 
the medal were produced by a widening of the lines, and the 
shadows by a comparative contraction of them. Modified forms of 
this machine are still in use, and have been applied to engrave 
rollers for printing calico and other fabrics. The result of these 
machine processes, coupled with the introduction of lithography, 
was to create serious competitors with the aquatint and mezzotint 
processes, which may be said to have been swept away by the great 
advance which lithography has made. 





METROPOLITAN BOARD OF WORKS. 

Tue eighth avnual report of the Metropolitan Board of Works 
has just been published, It is comprehensive and suggestive, and 
supplies much valuable information regarding the works proposed, 
undertaken, or actually completed during the last eight years. Pro- 
perly enough the first subject treated of is that to which the 
existence of the board is mainly due, namely, the main drainage 
system, designed to meet the present and prospective requirements 
for drainage purposes, rainfall, and water supply of the area com- 

rised within the limits prescribed by the Act of 1855; to provide 
or the covering in and diversion of the many open sewers, now 
exercising a baneful influence over the localities in which they are 
situated ; to afford deep and permanent outfalls for the low-lying 
places; and to euable the local boards to complete efficiently the 
drainage of their districts. The plan comprehends the construction 
of about eighty-two miles of main sewers on the north and south 
side of the river, extending from west to east, the erection of 
engines, pumps, and apparatus for intercepting the existing sewers 
now draining directly into the Thames, and diverting their contents 
to Barking Creek, on the north side, and to Crossness on the south, 
thus freeing the river within the metropolitan area from the effects 
of sewage and foul waters. ‘he scheme is based, as far as prac- 
ticable, upon natural gravitation, upon the failing of which, pumping 
power is resorted to. 

The works which have been completed are as follows:— 


The northern high level sewer, comprising more than eight miles 
of sewer, commencing at Gospel Oak Fields, and terminating at Old 
Ford, taking the drainage of Hackney, Homerton, Stoke Newing- 
ton, Stamford Hill, Hornsey, Holloway, Kentish Town, Hampstead, 
Highgate, and the surrounding localities, the total area being 
nino and three quarter miles. The contract was for £152,480; and 
with extra works and compensations, it has cost £203,816 7s. 9d. 

The northern outfall sewer was a mosi extensive work. It 
consisted of five and a quarter miles of double and treble sewer, 
extending from Old Ford to Barking Creek. The river Lea and 
six other streams had to be crossed by means of iron tubes, sup- 
ported by iron girders, and the sewer passes under the Great 
Eastern Railway, and over the North Woolwich auc the London and 
Tilbury Kailways. The total cost of the work was about £643,000 
The sewer receives about 14,000,000 gallons of sewage daily, and 
this quantity will be largely increased by about the end of the pre- 
sent month. 

Two minor works have also been completed on the north side— 
namely, the Acton branch of the western sewers, ata cost of £9,820; 
and the Ranelagh overflow sewer, for £31,580. 

The works completed on the south side of the river are :— 

The southern outfall sewer, which comprises (he construction of 
nearly seven miles and a half of brick sewer, begiuning at North 
Pole-lane, Greenwich, and ending in the Erith Marshes, opposite 
Dagenham Reach. This sewer takes not only the drainige of the 
high and low level sewers of the south side, but that of Woolwich, 
Charlton, part of Greenwich, and the adjacent localities. The cost 
of the sewer was £310,648, and it intercepts and carries to Cross- 
ness 12,000,000 gallons of sewage, which formerly flowed into the 
river between Wandsworth and Woolwich. 

The southern high level sewer, which drains an area of about 
fifteen equare miles, including Deptford, Brixton, Sydenham, and 
Dulwich, has been completed at a cost of £215,299 and an extension 
of the Effra, in connection with this, was completed for £19,374. 

The Bermondsey branch of the southern low level sewer, for 
draining Southwark, Newington, Bermondsey, and a part of Dept- 





ford, has been completed at a cost of about £99,000, in addition to | 


which « sewer has been made under the Surrey Gasworke at a cost 
of £15,742, and another under the London Gaslight works at a cost 
of £648 18s, 1d. 

The northern outfall reservoirs are in course of construction. 
The works are eleven miles and a quarter below London Bridge, 
and the compartments, four in number, are capable of holding 
39,000,000 gallons of sewage, and are constructed to enable the 
sewage to be discharged at ebb tide at the bottom of the river. The 
amount of work executed at the Jast annual report was £63,000, and 
the present value of the work is £166,000, 

The northern middle level extends from near Kensal-green Ceme- 
tery to Old Ford, aud has been carried on through the metropolis 
witb but little impediment to the traffic. Originally a contract was 
let by public tender for £264,583, but, the contractor having failed, 
the work was again let for £329,800. At the last annual report work 
to the value of £258,000 had been executed, and up to the present 
time the work done amounts to £314,000. 


The western area sewers, for the drainage of Hammersmith and 
Fulham, have progressed to the value of £62,000. 

The northern low level sewer, which will extend from Chelsea to 
Abbey Mills, West Ham, and will take tho drainage of Brompton, 
Chelsea, Pimlico, part of the cities of Westminster and London, Rad- 
cliff, Shadwell, Limehouse, and Poplar, the total area of which is 
about twenty-three and a half square miles, is about commencing. 
The eastern portion of the work has been let for £229,000. 

The southern outfall reservoir at Crossness, comprising four com- 
partments, constructed to hold 27,000,000 gallons of sewage, is 
favourably progressing, and work to the value of £228,000 has been 
executed. ‘I'he work done by the last report was £125,000. The 
contract is for £300,000. A contract has been taken at £44,900 for 
the erection of the apparatus necessary to raise tle sewage, and 
work to the value of £11,225 has been done on this contract. 
similar contract to the extent of £22,300 for the Deptford pumping 
station, work to the value of £18,000 has been executed ; and ona 
contract of £113,136 for the erection of buildings, work to the value 
of about £96,196 has been finished. 


proper thing, but that they ought to make the communication with 
atunnel. There would be great difficulties in connection with a 
bridge—the danger of being run against by large ships, and the 
interference with the navigation of the river, for it was only proposed 
to allow a seaway of 650ft. for the navigation of large ships up to 
the port of Gloucester. A tunnel once formed. every difficulty was 
at anend. There would be no obstruction to the navigation, no risk 
to passengers or to ships, besides which there was a saving of ten 
miles between Bristol and the west of England and the immense and 
important district of South Wales. The cost of the tunnel was 
estimated at £750,000, that of the bridge at £1,800,000. ‘Ihe only 
objection raised against the tunnel scheme was that the gradients 


| were not quite so good as those of the bridge line, but it was vastly 


Ona | 


more economical to have the inferior gradients, with the saving of 
more than a million of money, than to have the better gradients of 
the bridge scheme. The speaker went on to remark that it was with 
a view to competing in the London market with the coal-tields of the 


| north of England that the bridge company were promoting their 


The southern low level sewer runs from Putney-bridge to Dept- | 


ford, and it will completely relieve the low tide-locked districts 
from the floodings to which they have been long subjected, and it 
will effectually remedy certain dangerous nuisances which have 
loug been complained of in connection with the uncovered portions 
of the Falconbrook and the Heathwell and Effra sewers. 
tract price of the work is £234,000, aud the work executed up to 
the present time amounts to £153,000, 

The Greenwich sewers have been let on contract for £22,940, and 
are being proceeded with, 

The cost of sewer works executed during the year under the 
board amounts to £685,120, exclusive of the sums paid for land 
compensations and other coutingencies. ‘The result of these works 
is that nearly one-third of the entire sewage and refuse matters of the 
metropolis is now diverted from the metropolitan area, and carried 
to Barking and Crossness. With the exception of the northern 
high level sewer, the completion of which will depend upon the 
progress of the northern Thames embankment, the whole of the 
main drainage works will, it is expected, be completed this year. 
Having regard to this the state of the open sewers kas engaged 
attention, and it is estimated that a sum of 800,000 will be required 
to repair and cover these in, It has been resolved to borrow the 
money for the execution of this necessary work, aud throw the 
repayment over thirty years. ‘The sewers in the worst condition 
ill be at once undertaken, and the whole will be completed within 
four years. 

As to the Thames Embankment we are told that the works 
authorised by the Act of 1862 consist of a solid embankment, com- 
mencing at the Middlesex end of Westminster ridge, 
terminating at the eastern boundary of the Tuner Temple, to be 
continued from that point by a viaduct to the western side of 
Blackfriars Bridge. Upon the embankment a roadway, 100ft. wide, 
will be formed, and on the viaduct one of 7Uft., aud the scheme 
“embraces” the formation of several new streets. Two contracts 
have been entered into for the first portions of the work. One of 
these, for the embankment from Westminster to Waterloo Bridge, 
comprising the formation of a river wall faced with granite, and a 
roadway about 3,740/t. in length, in connection with which a por- 
tion of the low level sewer and a subway will be constructed, as 
well as new steamboat piers and landing places. This contract is 
for the sum of £520,000; and, up to the date of the last monthly 
report, the work done and materials on the contract were to the 
value of £78,000, of which £24,000 is for work. The second 
contract is for the formation of about 1,970ft. of the granite-faced 
river wall and roadway, to extend from the east side of Waterloo 
Bridge to the eastern end of the Inner Temple gardens. It 
includes the continuation of the low level sewer and the subway, 
and the construction of a commodious pier in place of the Temple 
pier. The contract for this is £229,000, and the value of the 
material on the yround, the work done, and plant at the date of the 
last monthly report was about £70,000, of which the sum of £51,000 
represents the work done. 

The new street to the Mansion-house will commence at the 
termination of Blackfriars Bridge, and will be about 3,450/t. in 
length, with an average width of 70ft. The estimated total cost of 
this improvement will be £624,060, of which some £573,060 will be 
the net cost of the lands and properties required, and £51,000 the 
cost of forming the road or subway, cellars and approaches. Pyo- 
perties to the value of £56,561 10s. have been dealt with. 

The cost of this work and of the Thames Embankment is to be 
defrayed out of the coal and wine duties; and up to March last the 
sum of £140,775 13s. 7d. had been paid to the board’s account by 
the Lords Commissioners of her Majesty’s Treasury. 

We learn with some pleasure that the board will shortly be ina 
position to invite tenders for the southern Thames embankment, 
extending from Westminster Bridge to Gunhouse-alley, Vauxhall. 
The total cost of Jands and works is estimated at £588,640, and the 
funds to defray this cost will be derived from the coal and wine 
duties, 

The report goes at considerable length into the question of the 
utilisation of sewage, the improvement of the metropolis by the 
construction of new streets, the formation of parks, and other mat- 
ters more interesting to the general public than to the engineer. 





RAILWAY TUNNEL UNDER THE SEVERN. 
A MEETING of merchants, traders, and others interested in an 
improved railway communication between Bristol and South Wales, 


The con- | 


and | 





by means of a tunnel under the Severn at New Passage, was held in 
the Athenwum, Bristol, on Friday, January 6th; the mayor in 


the chair. 

The mayor said he attended there at the request of a deputation 
of his fellow-citizens, made to him on the previous day, that he 
would, as mayor of Bristol, take the chair at that meeting, at which 
a subject of great interest to Bristol was to be considered. 
obvious that anything which affected the direct and easy communi- 
cation between South Wales and Bristol, so long considered the 
metropolis of this district, must be of immense importance to Bristol. 

Mr. L. Brunton having read the notice convening the meeting, 
Mr. George Willis, chairman of the Chamber of Commerce, said that 
before the canal system was called into existence, and when the 
competition was between the Severn, Thames, and Humber, there 
were only three great ports existing, of which Bristol was second. 
When canals were introduced they turned the scale against Bristol, 
There were canals in connection with the Severn, but they wera 
very imperfect, and in a great measure useless, On the other hand, 
the north of England availed itself of the engineers of that day, who 
made canals that were happily fostered by great and good men. In 
later days the railway system seemed to have had the effect of 
restoring things, and to give the balance in Bristol’s favour. Since 
the railway system has been established in the country, Bristol has 
advanced enormously. Neither the Free Port Association nor the 
free port movement had done more for the trade of Bristol than the 
development of the railway, particularly the Midland and Bristol 
and Exeter lines, one communicating with the extreme north, and 
the other with the extreme west. It had been stated that out of 
every seven tons of coal raised in the United Kingdom one tun was 
raised in South Wales, and that one ton out of every three tons 


| exported to foreign countries was exported from South Wales. 


Notwithstanding, however, that enormous trade, only one ton in 
thirty went to be consumed in London, and there was reason to 
believe that London would take two millions of tons of steam coal from 
South Wales if the facilities of railway communication were sufficient. 
There were several projects proposed for the transit of the Severn 
One was a bridge to be carried across two miles above the Oid 
Passage in the direction of Chepstow, and it was proposed to carry a 
railway from Wooton Bassett down to the banks of the Severn to 


Bertie’ é ‘ 
join it, and the cost of the bridge and the attendant railway commu- 


nication was estimated at £1,800,000, It had long been in the mind 
of Mr. Richardson, the engineer, that a bridge was not exactly the 


| satistied with the practicability of the work. 


scheme and asking the Great Western Company to co-operate with 
them ; and if the bridge scheme would do so much for the London 
market, the tunnel scheme, which involved a much smaller outlay, 
and fulfilled the other important purpose of supplying Bristol and 
its connections, would do it quite as effectively. After some further 
observations, the speaker read a draft of the prospectus of the said 
company for constructing the tunnel; and it was proposed to raise a 
capital of £750,000 in 35,000 shares of £20 each, and the directors 
were Messrs. C. J. Thomas, G. Wills, Winfred Tyler, E. 5. Robinson, 
and M. Whitwill The bill had been deposited in Parliament, but 
be would have them to understand that it was not being promoted 
in opposition to the bridge scheme, which had been forced in some 
measure on the directors of the Great Western Railway ; but they 
desired to show the Great Western Railway Company and the world 
that theirs was a better scheme. He then moved the first resolution. 
He proposed, that in the opinion of that meeting the construction 
of a tunnel under the Severn, near the New Passage, connecting 
the railway system of South Wales with that of the English side 
of the Severn, was a work of the greatest importance and advan- 
tage in a national point of view, especially to the trade and commerce 
of Bristo! and the west and south-west of England, and that meeting 
being satistied with the report of the engineer, and the explanations 
given, and the practicability of the scheme before Parliament of a 
South Wales Junction Railway, approved and adopted the prospectus 
that had been read. 

In seconding the motion Mr. Robinson stated that those who 
knew anything of the trade of Bristol and the facilities for carrying 
it on, knew that there was a great want of the means of communi- 
cation between that city and South Wales. Bristol had been 
considered the metropolis for South Wales; but they had not the 
facilities for intercourse they should have. Jt was always felt that 
there would be considerable difficulties in crossing the Severn; and 
he recollected that he was thought rather ill natured when, at a 
meeting of the South Wales Union Railway, he put the matter 
rather strongly, and they were then told that means would be taken 
to cross the river; but, so far as goods were concerned, means had 
not been taken. And if the break of gauge at Gloucester had been 
found inconvenient in the shifting of ordinary merchandise, Man- 
chester goods, Bristol sugars, teas, groceries, and the variety of 
goods which was sent from this city, and the ordinary traflic of a 
railway, how much greater was the difliculty felt when they came 
to large parcels of coal and iron, which, instead of bemg measured 
by the ewt., were measured by thousands of tons, and tu which that 
break of gauge was an insuperable objection. He found that no 
traflic in trucks had been carried on upon the South Wales Union 
Railway; and that line was, therefore, a failure, so far as coal and 
iron was concerned. ‘They were asked, then, to give their sanction 
to a scheme which had in it the characteristics of novelty and bold- 
ness. It was not for him to say that it was practicable or otherwise ; 
they must go to gentiemen who were well intormed upon the subject, 
and that brought him to the engineer (Mr. Richardson) who put 
the scheme before them. He haa had great experience, not only in 
tunnels under land, but in a tunnel under water, and he told them 
that it was practicable and feasible. in tunnels under Jand he had 
been engaged for the last twenty-live years; he had constructed 
several on the Hereford and Ross railway, and he made the Sapperton 
tunnel on the Great Western raiiway, and the Almondsbury tunnel 
on the South Wales Union line, aud he was engaged in masing the 
Box tunnel, and in the tunnel under the river ‘Thames, the bed of 
which was composed of alluvial mud and quicksands; and he 
thought that if that river could be tunnelled, any river might be. The 
speaker went on to remark that having been six years in the neigh- 
bourhood, and engaged in making surveys and soundings of the 
Severn in reference to the terry, he was particularly acquainted with 
the geological formation of the bed of the river, and he therefore 
came before them as a man well informed of the probable ditliculties 
he would have to contend with. The resolution was carried. 

The engineer (Mr. Kichardson) said the proposed tunnel might be 
looked upon as in three parts—ihe main shore part, which was like 
any other tunnel ; and the part under water might be divided into 
two—the part that was dry at low water, and the part that was 
under the main channel. He formed the idea of the tunnel two or 
three years ago. _ He had found a thick bed of new red sandstone. 
The bed was singularly level, and was composed of new red sand- 
stone ; under it was a bed of very fine marl, singularly proof against 
the action of the water. He believed that the ground would be dry 
and hard, and that there would be no shifting sand or mud to contend 
with. ‘Ihe tunnel, he velieved, would be a very dry one. He had 
no hesitation or doubt that the making of the tunnel was feasible. 
There was a bed of sandstone perfectly ught againsi the water. The 
contractor who made the South Walks Union Railway, and was 
thvroughly acquainted with tie whole of the locality, was compl. tely 
The contractor had 


| said that he was perfectiy contident that the work could be done at 
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the amount estimated. ‘Lhe contractor backed his (Mr. Richarsison’s) 
opinion eatirely. The tunnel would occupy five years in consiruc- 
tion, and be believed the railway would then carry the largest traffic 
of any railway in the kingdom, with the exception of the Metro- 
There should be a double line, with broad aud narrow 
gauge rails, 





Hayie.—The screw steamer Ajax, of Sunderland, 684 tons register 
of 1,10 tous burthen, bas arrived in Hayle harbour to load ma- 
chinery for Alexandra. ‘This is the largest vessel ever in the 
harbour. 

Sourn Devon RarLway.—Great progress is being made in the 
works in connection with the construction of the double line of railway 
vetween Newton and Teignmouth. ihe three piers for the bridge 
over the river Leign will shortly be ready to receive the girders for 
the double line. ‘The tive piers for the bridge at Hackney have been 
completed, and are ready to receive the girders. ‘he heavy cutting 
at Hackney is nearly completed. The cutting through the hiil near 
the ‘leignwouth Gasworks, where a portion of the turnpike-road has 
been taken 1, is favourably progressing. This is by far the heaviest 
work the contractors have had, it being of solid rock. The road on 
the bridge leading to the Shaldon is being opened for the widening 
of the live, aud the toll-house will shortly be taken down. The line 
from the bridge to the tunnel is reauy tor the permanent way. All 
the smaller cuttings and culverts are in hand, and in a forward state. 
The two bridges avove Hackney will be taken down. ‘The cutting 
t rough and the opening up of the tunnel at Teignmouth will be a 
werk of much lubour before completed. Tie cutting of the new line 
from the Newton station to the bridge above Hackney will extend 
to the right. From the bridge to ‘Teignmouth the line will extend to 
the left. It is suggested, now the line is being widened, and as 
it passes within a short distance of Bishopsteignton, that the com- 
pany would do well to erect a smail station at Floor Point, about 
midway between Newton and Teignmouth. At present the inha- 
bitants of Bishopsteignton—among whom there are a large number 
of resident gentry—have to go a distance of more than two miles Lo 
the railway station.— Western Morning News. 
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2179. Joun SmitH, Queen’s Grove, Nottingham, ** Improvements in saving 
ships or other vessels from sinking.”—-Petition recorded 6th September, 


1864. 

2605. LAURENT Paviota, La Ciotat, France, ‘‘An improved anti-saline 
coating, chiefly applicable for preserving from corrosion anu incrustation 
the boilers and pipes of marine steam engines.’'— Petition recorded 21st 
October, 1864. 

2655. Petexk ARMAND Le COMTE DE FONTAINEMOREAU, South-street, 
Finsbury, London, “Improvements in the manufacture of spectacle 
frames, and in the machinery employed therein.”—A communication 
from Frangois Bailly, Rue d’Anjou Dauphin, Paris.—Petition recorded 
26th October, 1864. 

2684. Bezer Ricnmonp Keitu, Ingram-court, Fenchurch-street, London, 
“ A new article of farinaceous food.”—A communication from Johu 
Candler, Boston, Massachusetts, U.S.—/etition recorded 29th October, 
1864. 

2912. Jacos SniweR, jun., Sullivan, Pensylvania, U.S., ‘‘ Improvements in 
breech-loading fire-arms.,'"— Petition revorded 22nd November, 1864. 

3051. ALFRED ALBERT, Pari-, ‘‘ A new or improved stamping apparatus.”"— 
Petition recorded 7th December, 1864. 

3072.Gzorce Roorsr, Lincoln’s-inn-tields, London, ‘‘ Improvements in 
cross cut and other saws.”—A communication from Robert William 
Standly, Grafton Haldimand, Canada West. 

3063. JoHN RaMsB TroM, Crewe, Cheshire, “‘ Improvements in the manu- 
facture of steel and irun, and in the apparatus employed therein.” 

3075. Evwakp Brooke, jun., Field House Fire Clay Works, Huddersfield, 
Yorkshire, ‘‘ An improvement in the manufacture of glass-house pots.” 
3077. ALEXANDER Moncarisrr, Edinburgh, Midlothian, N.B.,‘* Improvements 
in mounting ordnance, and in the machinery, apparatus, or means con- 

nected therewith.”— Petitions recorded 12th December, 1864. 

3109. ALEXANDER RicHAkD CROUCHER, Wellclose--quare, St. George’s-in- 
the-East, “‘ Improvements in apparatus for facilitating communication 
between passengers and guards travelling on railways.” 

3111. Peter ARMAND LE COMTE DE FonTAinMOREAU, South-street, Finsbury, 
“Certain improvements in the manufaciure of gun barrels.”—A com- 
munication from Maurice Mondon, Feugerolles, Paris.—Petition recorded 
15th December, 1864. 

3116. Joun ELLis, North Ormesby, near Middlesborough-on-Tees, York- 
shire, ‘Improvements in furnaces used in the manufacture and the 
heating and melting of iron, which improvements are also applicable to 
other furnaces "— Petition recorded 16th December, 1864. 

3132, AMHERST HAWKER RENTON, Whitehall, Westminster, “ Improvements 
in fire-arms.”— Petition recorded lith December, 18¢4. 

3145. CuaRLgs Wyatr OrvorD, New-street, Birmingham, ‘‘ A new or im- 
proved apparatus for measuring water and other fluids.”— Petition re- 
corded 19th December, 1>64. : 

3153. Davip MitLar, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
apparatus for moving heavy bodies.” 

$157. PETER CAMERON, Paisley, Renfrewshire, N.B., and TuoMas BowMAN, 
Glasgow, Lanarkshire, N.B., “‘ Improvements in textile fabrics, and in 
the machinery or apparatus employed for producing the same.”— Petition 
recorded 2th December, 1864. 

1367. CHARLES EDWaRD Bryant and SamMurL MippLeTon, Greek-street, 
Sobo, London, “‘ A new or improved apparatus fur brushing the hair.” 
3169. MicHatL Henry, Fleet-street, London, “‘ Improvements m governors.” 
—A communication from Leon Foucalt, Boulevart St. Martin, Paris.— 

Petitions recorded 21st December, 1864. 

3178. Henry Epmonps, Peel Lodge, Stoke-road, Gosport, Southampton, 
“Improvements in the construction of lamp feeders and other vessels 
from which fluid is poured out through tubular spouts.” 

3180. JoNATHAN GrunDY ARAM, Bradford, Yorkshire, *‘ An improved mode 
of lighting household and other fires.” 

3182. JamBs Byrnz, Dublin, ‘‘Improvements in governors.”— Petitions 
recorded 22nd December, 1864. 

3188. GkorGE Hasr.tin¥, Southamp gs, Chancery-lane, London, 
“‘ Improvements in machinery for manufacturing metallic nuts."—A 
communication from Richard James Dewhurst, New York, U.S. 

3191. JAMES PaTrKson, Dundee, Forfar, N.B., “Improvements in the 
treatment of jute and other fibrous substances, and in the machinery, 
apparatus, or means connected therewith.” 

3194. THoMas Face and Jessz Faae@, Panton-street, London, “ Improve- 
ments in the manufacture of boots and shoes.” 

3196. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in portable fire-arnis and in cartridges.”—A communication from Charles 
Rochaz, Paris. 

3198. Hon. Joan Hay, St. James’-place, London, ** Improvements in autograph 
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— and in apparatus connected therewith, part: of which apparatus 
a4 employed for numbering.”—Petitions recorded 22rd December, 


3200. ENocu FIrLpine, Wellington-road, Todmorden, Yorkshire, ‘‘ Certain 
improvements in power looms and apparatus connected therewith.” 

3202. EpMunp Leany, Langford-road, Kentish Town, London, ‘‘ Improve- 
ments in the construction and fitting of railway wheels.” 

— 7 Rowberky, Herefordshire, ‘“‘ An improved centrifugal drying 
m ne.” 

3206. Tuomas Ropinson, Eyre-street Plate Works, Sheffield, “‘ Improve- 
ments in tea pots, coffee pots, claret, hot water, and other jugs, having 
metallic covers.” 

3208. CuaRLes Henry Tayor, Birmingham, ‘ Improvements in machinery 
or apparatus for preventing accidents in mine shafts and for other like 


pur \ 
3211. JAMES PETER Rostnson, ‘An improved connector applicable to bales 
used in cavalry stables, and other purposes.”—Petitions recorded 24th 


y le 

$21z. JoHN PaRKtNsoN, Bury, Lancashire, ‘‘ Improvements in lamps for 
railway carriages.”—Petition recorded 26th December, 1864. 

8214. HENRY HICKLIN, Wollaston, near Stourbridge, Worcestershire, and 
CHAKLES Parpok, Brierley Hill, Staffordshire, *‘ {mprovements in the 
construction of coke ovens.” 

3218, WiLLiaM Butrrum, Swilland, Suffolk, “ Improvements in the means 
of signalling between the passengers and the guard and driver of rail- 
way trains.”—Petitions recorded 27th December, 1864. 

$220. Henry Jounson, Birmingham, “ Improvements in the manufacture 
of top notches and runners for umbrellas and parasols.” 





3221. Joun CLEAVER, Canterbury-place, Walworth, Surrey, ‘‘ Improvements 
in the manufacture of Portland cement.” 

8222. JouN Rowert Breckon, Darlington, Durham, and Rozert Dixon, 
Crook, Durham, ‘‘ Improvements in the construction of coke ovens,” 

3224. Josep Barvigs, Rue de la Fidélité, Paris, ‘‘Certain improvements in 
the manufacture of pianos.” 

3225. JOHN THORNTON and WILLIAM THORNTON, Pease Hill Rise, Notting- 
ham, “ Improvements in mechinery for producing looped fabrics.” 

3226. WitLiam Hous, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the mode of treating warped yarns used for weaving, and in the ma- 
chinery or apparatus connected therewith.” 

8227. WILLIAM HENRY Pesce, and ALFRED Brvrokoven, Southampton, 
“Improved apparatus for signalling in railway tains.”—Petilions re- 
corded 28th December, 1864. 

3231. DoUGLAS SUTHERLAND, Great George-street, Westminster, “ Improve- 
ments in preparing charges for, and in charging ordnance.” 

3233. MATTHEW ANDREW MuIR and J ames McILWuaM, Glasgow, Lanarkshire, 
N.B., “* Improvements in and relating to fastenings for railways.” 

3237. Joun Dopp, Oldham, Lanarkshire, “ Improvements in mules for 
spinning and doubling.” 7 

3241. Pigkke Cuaries Paut LAURENT PREFONTAINE, Rue de Berlin, Paris, 
“Improvements in warehousing or storing liquids aud other goods. ’"— 
Petition recorded 29th December, 1864. 

3243. Enoch SuvurriesoTuamM, Acocks Green, Worcestershire, ‘‘ Improve- 
ments in girders for railways and for other purposes.”—A commuuica- 
tion from John King, Lemberg, Galicia, Austria, 

3245. ALEXANDER SEPTIMUS MACRAE, and ABRAHAM Bay.ey, Live rpool, 
* Improvements in the buruers of hydrocarbon fluid lamps.” 

3247. E>Mun» Couraant, Kue de l’Orillon, Paris, ** A new rotative motive 
power.”’— Petitions recvrded 30th December, 1864. 

3259. THomas Du Bovnay, Sandgate, Kent, ‘ lmprovements in carriages 
propelled by manual pewer.”—Petition recorded 31st December, 1864. 

1. WitLiam Muir, John-street, Adelphi, London, ** Improvements in the 
construction of public houses and other houses of entertainment.” 

5. JOHN FREDERICK PARKER, and JOSEPH TANNER, Kirmingham, “ Improve- 
ments in the manufacture of oxygen gas, and in treating and econdmising 

_ the residual products of the seid manufacture.” 

7. JOHN SPeNceR, and Noan BroomueaD, Halifax, Yorkshire,‘‘ The applica- 
tion and use of certain materials to be employed in the manufacture of 
carpets and hearthruges.” 

9. Robert IRVINE, Magdalen Chemical Works, Musselburgh, Midlothian, 
N.B., ‘‘ Improvements in treating the pitch obtained im or resulting 
from the distillation of palm oil and other fats in candle making.”— 
Petition recorded 2nd January, 1865. 

ll. MARTIN Benson, Hinde-street, Manchester-square, London, “ An im- 
provement in ordinary uftand force pumps.” 

15. Leorotp D’AvrRBVILLE, Boulevart de Strasbourg, Paris, “ Improve- 
ments in manufaciuring paper.”—A communication from Jules Joseph 

ee Fures, near Tuliins, France.—Petitions recorded urd January, 





21. Joun KNow es, Bolton, Lancashire, and James Banks, Sharples, 
Lancashire, ** Certain improvements in mules for spinning.” 

23. WILLSON AGER, New York, U.S., “Improvements in fan blowers.” 

25. JOUN FRANKLIN Jones, Rochester, Monroe, New York, U.8., ‘‘Im- 
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. provements in machines for making paper board,”—Petséions recorded 
4th January, 1865. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
54. Horatio Ames, Connecticut, U.S., ‘‘ An improved method of construc- 
ting ordnance or cannon of wrought iron.”—Deposited and recorded 6th 
January, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

73. Montacuz Wieze.t, Strand, Topsham, Devonshire.—Dated 10th 
January, 1862. 

83. Josxern Wurts, Trinity-street, Southwark, Surrey.—Dated 11th 
January, 1862. 

109. Curistoruxk Huu, Ferryside, Kidwelly, Carmarthen.—Dated iith 
January, 1862. 

226. WiLLIAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 28th January, 1862. 

287. WituiaM Epwarp NewrTon, Chancery-lane, London.—A communica- 
tion.—Dated 3rd February, 1562. 

82, Henry CHAk.ton, Birmingham.—Dated Lith January, 1862, 

92. Joun Parker, Ivy House, Braiford, Yorkshire, and Joskeu Wrts and 
BENJAMIN WELLS, Bowling, near Bradford, Yorkshire.—Daved 135th 
January, 1862. 

99. James GaxtTH Marsuatu, Leeds, Yorkshire.—Dated 13th January, 

862. 

106. WiL1AM Gorst, Minworth, Warwickshire.—Dated 14th January, 
1862. 

113. Witt1aM CLELAND, St. Georges’s-hill, Everton, Liverpool —Dated 15th 
January, 1862 

129. Ropext Romans, Devizes, Wiltshire.—Dated 17th January, 1862. 


Patents on which the Stamp Duty of £100 has been Paid. 





3178. Tuomas Spencer, Southampton-place, Euston-road, London.—Dated 


29th December, 1857. 
83. Epwarp Wison, Rainbow-terrace, 
January, 1558. 


Worcestershire. — Dated 


19th | 


73. Ropert Ancuiatp, Devon Vale, Tillicoultry, Clackmannan, N.B.— | 
| ceeded with. 


Dated 16th January, 1858. 





Notices to Proceed. 

2179. Joun Situ, Queen’s Grove, Nottingham, ‘‘ Improvements in saving 
ships or other vessels from sinking.”—Petition recorded th September, 
1864. 

2195. GeorGe Brpsoy, Manchester, “Improvements in machinery or 
apparatus for rolling wire rods and wire.” 

2197. Danie, Frauwikrti, Palace-road, Upper Norwood, Surrey, *‘ An im- 
proved apparatus for cutting photographic impressions, cartes de visite, 
stereographs, and other such like purposes.”—Petitions recorded 8th 
September, 1864. 

2199. Tuomas Witson, Birmingham, “Improvements in breech-loading 
fire-arms and ordnance.” 

2205. Tuomas Resretu, The Laurels, Palace-square, Norwood, Surrey, 
** Improvements in umbrellas,” 

2207. Peter WiLLIAM Barwow, Blackheath, Kent, “ Improvements in con- 
structing and working railways, and iu constructing railway tunnels.”— 
Petitions recorded 9th September, 1864. 

2219. CorNELIUS Monianty, Greenwich, Kent, ‘ Improvements in the 
manufacture of guards for preventing the escape of sparks from locomo- 
tive and other evgines.” 

2220. ALEXANDER WatTT, Ash Cottage, Putney. Surrey, “Improved means 
or apparatus to facilitate the removal of the ends of eggs.”—Petitions 
recorded 10th September, 1864. 

2225. Davin CLovis KnaB, Abing street, W: r, ‘‘ Improvements 
in the mode of and apparatus for obtaining motive power from steam 
and other elastic fluids.” —Pevitions recorded 12th September, 1864 

2231 Joun Dax, Prospect-place, Boiton-street, Haudsworth, near 
Birmingham, ‘‘ Improvewents in marine steam engines,” 

2232. Ext HiewamM, and Ropert Kirk, Accrington, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus employed for making or knitting 
bealds,” 

2234. Joun Martyn Fisuer, Taunton, Somersetshire, ‘‘ Improvements in 
roasting jacks.”—Petitions recorded 13th September, 1864. 

2244. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ** Improvements 
in the preparation or teatment of colouring matters obtained from 
aniline.”—A communication from Henri Frangois Gaultier de Claubry, 
Paris.— Petitions recorded 14th September, 1864. 

2248, RICHARD ‘LOWNSEND, Sheffield, ‘* An improved tallow cup or lubricator 
for the cylinders and valves of steam engines, steam hammers, and other 
purposes,”""— Petitwas recorded 15th September, 1864. : 

2258, Jot GREEN Huy, Hartshead Moor, Cleckheaton, Yorkshire, “‘ An im- 
proved means of and apparatus for lubricating the axles of corves or 
carriages employed for conveying coal or other material from pits and 
mines.”—Petitwns recorded 16th Septeniber, 1864. 

2294. RICHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘* Improvements 
in the facture of phosphuret of iron, phosphate of lime, and alka- 
line phosp — m tion from Edouard Aubertin, Paris.— 
Petition recorded 19th September, 1864. 

2304. WILLIAM PRicK STRUVK, Cwm Avon, Taibach, South Wales, ‘* Improve- 
ments in the manufacture of slabs or blocks of malleable iron.” 

2305. WintiAM CLARK, Chancery-lane, London, “ Improvements in the 
permanent way of railways.”"—A commuvication frow Constant Jouffroy 
Duméry, Boulevart St. Martin, Paris.—Petitions recorded 20th September, 

64. 
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2355. PeTgR ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Finsbury, 
London, ‘* Improvements in machmery for cutting files.”—A commuuica- 
tion from Pierre Alexandre Chacot, Rue Croix des Petits Champs, Paris, 
— Petition recorded 26th September, 1864. 

2362. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in the 
means of actuating electric dials or clocks.”—A communication from 
Anatole Jean Baptiste Lesieur, and Pierre Désiré Prud'homme, Boule- 
vart St. Martin, Paris. —Petition recorded 27th September, 1804. 

2377. Gasrer Jocuim WILHELM MAcHon, Gresham-street, Lonuon, “ Im- 
provements in the manufacture of crinoines, and in the machinery or 
apparatus convected therewith.”—A commu: ication from Otto Langen- 
beck, and Fritz Langenbeck, Barmen, Prussia.—Petition recorded 28th 
September, 1864. 7 

2415. WinutiaM CLARK, Chancery-lave, London, ‘Improvements in 
vebicles.”— A communication from Constant Jouffroy Duméry, Boulevart 
St. Martin, Paris. —Petition recorded 30th Seplember, 1864. 

2424. WiuiAM CLARK, Chancery-lane, London, ‘‘ An improvement in the 
manufacture of twisted silk.".—A communication from John Edwin 
Atwood, and Goodrich Holland, Mansfield, Tolland, Connecticut, U.S.— 
Petition recorded 1st October, \>64. 

2470, Witttam CLARK, Chancery-lane, London, “ Improvement in pre- 
paring or treating vegetable fibrous materials.”"—A communication from 


Hubert Dupré, Boulevart St. Martin, Paris. —Petition recorded 7th October, | 


1864. 

£564. Josyru Maurice, Langham-place, London, “ Improvements in the 
means or method of producing optical illusions m theatres or exhibi- 
tions.”— Petition recorded 17th October, 1864. 

2648. Jouann Exnst Farieprick Lupeke, Stonefield-street, Islington, 
and DaNikt WILKENS, Union-square, Great Dover-street, Borough, 
London, ‘‘ Improvements in motive power by capillary attraction, ’- 
Petition recorded 26th October, 1864. 

2795. TuoMas LaTUAM Boorr, and Ricuar» Boors, Burslem, Staffordshire, 
“ Improvements in the manufacture of pottery and such like wares.”— 
Petition recorded 1Wth November, 1864. 

2835. Joun Farrar and Josep Farxar, Elland, Yorkshire, “* Improve- 
ments in card covering for carding fi.rous substances,” — Petition recorded 
14th November, 1864. 5 

2940. Louis VALANT, Paris, ‘* Improvements in apparatus for feeding steam 
boilers and other reservoirs for liquid, and for regulating the level 
therein.” — Partly a communication from Paul Volant avd Frangois 
Ternois, Imphy, France.— Petition recorded 24th November, 1864. 

20949. Joun Grunvy, Tyldesley, Lancashire, “ lmprovements in apparatus 
for heating rooms or buildiwgs.”— Petition recorded 25th November, 1504. 

3019. George HASELTINE Southampton-buiidings, Chancery-lane, Londvn, 
**An improved combined infant tender and exercising apparatus.” A 
communication from Myron Perry, New York, U.S.—Petition recorded 
5th December, 1864. 

3062. RicHarRD ARCHIBALD BrooMAN, Fleet-street, Loudon, *‘ Improvements 
iu apparatus for cooling and freezing.”—A communication from Marcar 
Beylih’g Constantinople, Turkey. —Petilion recorded 8th December, 1864. 

$185. James Gituesrix, Garnkirk, Lanarkshire, N.B., ** An improved con- 
struction and manufacture of retorts, crucibles, glass-house pots, aud 
other similar vessels, and in the means and apparatus employed therein.” 
— Petition recorded 2/nd December, 1364. 

3195. RICHARD ARCHIBALD BrouMaN, Fieet-street, London, “ Improvements 
in coke ovens."—A communication from Frederic Jean 
Laumonier, Angers, France.—Petition recorded 23rd December, 1504. 

3241. t1nkRe Cuak.es Pavt Lavarnt Paxrontaine, Rue de Berlin, Paris.— 
“Improvements in warehousing or storiug liquids and other goods.” 
Petition recorded 2 th December, 1864. 

54. Hoxatio Ames, Connecticut, lL ** Av improved method of constrnet- 
ing ordnance or cannon of wrought iron.”—/etition recorded 6th January, 
184. 








And notice is hereby further given, that aii persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 


Francvis 

















writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 
14th January, 1865. 

2695,* 6d. ; 045, Is. ; 954, Gd. ; 957, 40. ; 960, 10d. 3 961, 1s, 2d, ; 963, 8d. ; 
966, Sd. ; 968, 10d. ; 969, dd. ; 970, 4c. ; O71, 4s. Gd. ; 973, 4d.; 976, 8d. 
978, 10d. ; 980, 4d. ; 932, Gd. ; O84, 4d. 3 985. 4d.; 986, 4d. ; Os7, 10d, 
990, 8d. ; 992, 104, ; 993, 4d. ; 994, Sd. ; 995, 4d.; 996, LOd. ; 997, 6d 
1000, Sd. ; 1001, 4d. ; 1003, 4d. ; 1005, 8d. ; 1006, 10d. ; 1008, 4d. ; 1009, 10d, 
1010, 4d. ; 1011 Is, Gd.; 1012, Sd.; 1013, 4d.: LOL6, Sa; LO17, Lod, 
1019, 10d. ; 1020, 4d. ; 1021, 4d. ; 1023, 4d. ; 1025, 4d.; 1027, 4d. ; 1028 4d 
1029, 10d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s, must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, kittings, ge. 

1587. G. T. Sims, High-street, and J. Vanpiry, Dean-street, Shadwell 
** Composition for preventing and removing tncrustation in steam and 
other boilers.”"—Dated 24th June, 1864. 

This composition is formed of powdered charcoal, common so7ia, and 
alum, which may be combined in about equal parts ; the inventors theu 
add to these matters wood dust, and mix the whole together.—Not pro- 


1597. M. Henry, Fleet-street, London, *‘ Governors."—A communication.— 
Dated 25th June, 184. 

This inveation cannot be described without reference to the drawings,— 
Not proceeded with. 

1620. W. CLARK, Chancery-lane, London, ‘* Furnaces and boilers for the 
better combustion of smoke and generation of steam.”"—A commun.cation. 
Dated 28th June, 1364 

This invention consists in reversing the ordinary mode of produ sing com- 
bustion by creating a draught under the bars through which the flame and 
heated gases pass, and introducing the air necessary for the combustion 
above the fuel through which it penetrates aod mixes with the gases of 
distillation, and also with the particles of carbon in suspension, which 
together with the gases form the smoke. 

1621. W. Hine, Paddington, “ Boilers for generating steam and consuming 
smoke,” — Dated 29th June, 1864. 

This invention consists in the employment of one or more projecting 
plates in the furnaces of the boiler, causing a great heating surface, in- 
creasing the amount of water space in the boiler, and, beiag placed close to 
the fire, thereby bringing the smoke in contact with the partially burnt coal. 
This invention also consists in the employment of a door made with on 
addition of a projecting piece to prevent the doors of the furnace closing, 
and securing a supply of air to the fire.—Not proceeded with. 





CLass 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


1582. W. Apams, Kochesicr-road, Kentish Town, London, “ Apparatus for 
indicating to the drivers of cabs and other carriages the course a passenger 
desires to be drwen.”—Dated 23rd June, 1864, 

For the purposes of this invention instruments are applied to the upper 
part or roof, or other convenient part of a hansom cab, orin any other con- 
venient part of other forms of cabs or carriages, so as to be in front of the 
driver, in order that the passenger or person riding in the cab or other car- 
riage may give directions to the driver to stop, or to drive in any direction 
he may desire. The form of the indicating instruments may be varied ; 
but to a hansom cab it is preferred that they should be in the forms of, 
or attached to, levers turning on axes on the roof of the cab. Each instru- 
ment is connected to a handle or pull in the interior of the carriage. The 
word “stop” may be written on oue instrument; the words “ turn to the 
left” on another instrument; or the iustrument may simply indicate 
what the driver is to do by pointing in the direction ; or the instruments 
may have other indications thereon.—Not proceeded with, 

1585. E. R. and F. Turner, Jpswich, “ Traction, locomotive, agricultural, 
and other portable engines,” — Dated 23rd June, 1864. 

An extension of time tor filing the final specitication of this invention 
having becn petitioned for, the documents relating thereto cannot at present 
be seen. 


| 1610. W. Srevens, Hammersmith, *‘ Carts and conveyances or wagons jor 


commercial, agricultural, and military purposes.” — Dated 27th June, 
1864. 

These improvements in carts, conveyances, and wagons for commercial, 
agricultural, and military purposes, consist in their construction so as to 
obtain more space for goods and less draught to the horse, To effect this 
the inventor piaces the axle through the body of the cart or vehicle, and 
carries the weight below, instead of, as heretofore, above. The front part 
of the body is so arranged that the horse is brought back clos» to the axie, 
with covered space over the back, so that the weight is equally balanced 
when laden ; and in case of the horse falling the weight of the cart cannot 
press on him, as the stays on the bottom will come in contact with the 
ground first. The shafts are placed through the body which carries the 
weight, and does away with traces, the horses pulling direc: from the 
shaft. To prevent the horse from running away when lett alone, he places 
a length of small copper wire rope, or leather strap, under the shaft of the 
cart or vehicle, leading from the beam or stock of the wheel to the horse's 
head, and made good to the lower part of the bit in the mouth ; when the 
horse moves forward, the revolution of the wheel will wind the wire rope 
round the nave, and pull the horse back on his haunches.—Not proceeded 
with. 

1617. W. E. Geno, Wellinglon-street, Strand, London, ** Permanent way oj 
railways."—A communication.— Dated 28th June, 1864, 

This invention cannot be described without reference w the drawings. — 

Not proceeded with, 


Ciass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

1581. A. Know es and J. Barraciouen, Birstall, near, Leeds, ** Apparctus 
for scrirbling, carding, and combing wool, &e."—Dated Yrd June, 
1864 

The patentees claim the application of endless bands or sheets of card for 
scribbling, carding, and combing purposes, as described. 

1592. W. Baows, Leicester, “ Machinery jor producing knitted or looped 
fabrics.” — Dated Ath June, 1864. 

This invention has for its object improvements in machinery for pro- 
ducing kuitted or loopea fabrics, wherein independent sliding hooks or 
needles, having hinged or tolding beards, are used ; aud they are caused to 
slide to and fro in grooves in a straight bar, by the sliding of a carriage, 
carrying angular grooves, from side to side of the frame. This carriage 
causes Lhe needles or hooks in succession tu be moved back after the thread 
ha. been laid, in order to knock over the work; and it then causes the 
needles or hooks immediately toe come forward iu succession, to be in a 
position to receive a fresh quantity of thread. 

1605, J. M. Jounsox and J. Buckuey, Alirfleld, ** Machinery sor warping, 
beaming, and balling cotton and other yarns and tiveads.” —Dated ile 
June, 1864. 

This inveution canuot be descrived without reference to the drawings, 


Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, §c. 

1584. D. Crowe, Gaywood, Lynn, “ Norfolk, “ Applying power to an 
actuating combined portable threshing and dressing machines." —Dated 
23rd June, 1864. : ; ; 

The present invention consists in combining a steam engine with a com- 
bined portable threshing and dressing wachine, in order that the machine 
and steam power may be combined in one carriage, When the carriage ts 
to be locomotive the steam engine is geared with, and is thus caused to 
give motion to, the axis of some of the wheels of the carriage, in like 
manner to what is practised in giving motion to traction or other locomo- 
tive carriages suitable for running on common roads; or the carriage may 
be constructed to admit of its being drawn by horses, The machinery of 
the portable combined threshing end dressing machine is constructed as 
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heretofore, but the moving parts thereof receive motion from the main 
shaft of the steam engine mounted on the same carriage as the threshing 
and dressing machinery. It is preferred that there should be a drum or 
drums on the main shaft of the steam engine, and that the power of the 
engine should be transmitted by a strap or straps to the moving parts of 
the threshing and dressing hinery ; but this may be varied, and other 
arrangements of gearing employed between the steam engine and such 
roachinery. 
1626. W. CuaRK, Chancery-lane, London, “ Application of steam power to 
the cultivation of land.”"—A communication.—Dated 29th June, 1864. 
This invention cannot be described without reference to the drawings. — 
Not proceeded with. 








Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 

1596. H. CuamBeruain, ond J. Craven, Wakefield, and H. WEDEKIND, 
Clapham-road, London, “ Kilns or ovens for burning bricks, tiles, 
pottery-ware, d:c.""-- Partly a communication.— Dated 24th June, 1864. 

This invention relates to improvements upon, and modifications of, the 
kilns, or ovens for burning bricks, tiles, limestone, and other substances, 
for which letters patent was granted to A. V. Newton, the 22nd December, 
1859, (No. 2918). The First part of such modifications consists in erecting 
such kilns or ovens in lines, straight’or otherwise, as distinguished from a 
complete annular or endless form, and with no perfect continuity of action, 
such kilns or ovens communicating with each other to the extent of their 
length, and having flues or dampers communicating in a manner similar 
to those already described in the specification of the before-mentioned 
letters patent, and also communicating with one ora series of chimneys, 
The Second part of this inveation consists in constructing the ovens or 
kilns, as described in the said specification, with a second or inner annular 
chamber, by which dry or warm air may be taken from any of the heated 
kilns to any of the other chambers for the purpose of drying the green 
bricks or other articles from which it is desired to drive off the moisture. 
The Third part of this invention consists in arranging a flue or flues passing 
from the upper part of the kilns or chambers to the chimney, by which the 
steam, arising from the materials undergoing the process of drying or heat- 
ing, may be driven off from the articles under treatment. The kilns or 
ovens above described may also be worked when desired without chimneys, 
by using in place thereof fans or exhausters. 

1608. W. P. Savace, Downham, Norfolk, ** Drains and drain tiles." —Dated 
27th June, 1864. 

According to this invention the inventor makes tiles for the soles with 
flanges on each side, at a distance apart equal to or slightly exceeding the 
width of the horse-shoe tile, and flat between the flanges. These tiles are 
laid as the sole of the drain, as heretofore, and the horse-shoe ti'es are laid 
upon them between the flanges, which then serve effectually to prevent 
any lateral displacement of the horse-shoe tiles in the process of filling in 
the trench. When tiles, which are circular in section, or pipe tiles, are 
used in constructing agricultural drains, there is also a risk of the lateral 
displacement of the tiles in the process of filling in the trench in which 
they are laid. In order to prevent this he employs tiles made flat on the 
under side to rest on the bottom of the trench, and on their upper surfaces 
concave to the curve of the exterior of the drain pipes with which they are 
used ; one of these tiles is laid under the ends of each pair of pipe tiles 
where they butt together, and it effectually prevents them getting out of 
the true line one with the other, either in a vertical or horizontal direction. 
—Not proceeded with. 

1616. T. Tuomrson and J, Murray, Newcastle-upon-Tyne, ‘ Supplying 
water to water-closels and other places in regulaied quantities.” —Duted 
28th June, 1864. 

The water for the time to be used flows from a reservoir or other source 
to the interior of a spherical or other close chamber, through passages 
capable of being closed by a sliding cover affixed to the chamber, to which 
is also affixed the cover of other or outlet 1 ges in ce ication with 
the pan of the closet or other place to be supplied. The sliding of the 
chamber in one direction admits water therein, while the air escapes by a 
float valve from this chamber until it is filled with water, and then the 
water acts on this float valve to close it and retain the chamber filled. But 
on moving the chamber in the opposite direction the inlet passages for 
the water thereto are closed, the air valve and the outlet passage for the 
water are opened, and the water flows from the chamber, and so on. ‘ihe 
size of the chamber is the re of the quantity of water employed each 
time of action, and, as such, the apparatus must be employed with a suit- 
able index to indicate the times of motion for measuring water or other 
fluids. The chamber may be stationary, and the sliding motion be given to 
internal supply and ou'let tubes, or cover or other valves may have motion 
given to them simultaneously through the chauwber. 


1622. J. H. Wiuson, Liverpool, “ Portable water-closets.”—Dated 29th June, 
1864 











The object of this invention is the construction of water-ciosets in such a 
manner that the pan, cistern, valves, and other parts thereof connected 
together in such a way that they can be removed as a whole, and when 
placed in any convenient position on board ship or other place and i 


respective positions, and to give to their entire arrangement the inflection 
communicated by any ee weight. It serves also to support 
the clothes which are to form the . The same arrangement exists on 
the lower face of the frame, of which the springs, as on the upper face, are 
held by cross bands precisely similar to the preceding.— Not proceeded with. 
1602. C. Denis, Arras, France, ** Gas heating or cooking stoves.” —Dated 25th 
June, 1864. 

This system of burning is based on the rarefying of the air, which is 
obtained by causing jets of blazing gas to cross through the sides of a 
chamber or box tightly closed at the bottom ; the said blazing jets 


the principle of balancing the larger column of water by the smaller one, 

which is used for communicating the power. 

1549. T. Buckury and E. Crossiey, Dukinfleld, Cheshire, “‘ Improvements 
= and applicable to, Ryder’s forging machine.”"—Dated 21st June, 
1864. 

This invention consists in combining mechanism with Ryder’s forging 
machine as follows :—In forging some articles, rotary or intermittent rotary 
motion of the metal is only uired; for other articles this rotary or 
intermittent rotary motion has to be combined with a reciprocating motion 
to and from the swages or acting surfaces; and for other articles these 





suck in the cool outer air, and cause it to run through a regular 

tion of apertures or holes to be heated by its running round the flame and 

its mixture with it, This produces a natural and powerful blowing means 

or blast, which helps the conveyance of the heat in a horizontal direction, 

and permits its intenseness to be regulated with great precision. 

1611. W. CLaRk, Chancery-lane, London, “ Moderator laivps.”—A communi- 
cation.—Dated 27th June, 1864. 

This invention relates to certain impr ts in moderator lamps, for 
the purpose of rendering them suitable for burning all kinds of vegetable, 
animal, or minera! oils, and consists, First, in providing the burner of the 
lamp with an escape channel, for the purpose of preventing the oil from 
rising to the level of the burner, when employing mineral or inflammable 
oils. Secondly, in enlarging the stem placed in the ascending tube at one 
portion of its length, and furnishing it with spiral grooves, for the purpose 
of diverting the upward flow of the oil and regulating its supply to the 
burner. Thirdly, in the application of a funnel for the introduction of the 
oil, which is closed by means of a small cork, to prevent evaporation of the 
petroleum, oil, or other carburet, Fourthly, in providing an aperture 
closed with a plug at the bottom of the lamp, to permit of the oil below 
the piston being emptied when desired.—Not proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1566, T. Cunuin, Dublin, ** Apparatus to be employed in the manufacture of 

aper.”—A communiation.— Dated 22nd June, 1864. 

This invention relates to that part of machinery or apparatus employed 
in the manufacture of paper known as the * knotter,” which is used for 
separating the knots and other refuse matter from the pulp of which paper 
is made. According to one arrangement the “knotter” is placed verti- 
cally in the vat, so as to form a central diaphragm or partition, and is con- 
nected loosely to the bottom and two opposite sides or ends of the vat by 
means of india-rubber, leather, or other suitable material, which shall 
admit of it vibrating or shaking under the action of a pair of revolving 
tappet wheels. In each of the two separate compartments of the vat, 
formed by the presence of the ‘‘knotter,” there is placed a revolving 
agitator, the shafts of which may be geared together by spur wheels outside 
the vat, and motion may be imparted to them by a strap and driving 
pulley, the latter being fixed on the shaft of one of the agitators.—Not 
proceeded with. 

1599. B. F. STEVENS, Trafalgar-square, London, “ Application of petroleum, 
coal oul, and other mineral substances, to the purposes of heating, light- 
ing, and obtaining motive power."—A communication.” —Dated 25th 
June, 1264. 

The patentee claims, First, the application and use of the vapours of 
petroleum, coal oil, and similar hydrocarvons, when mixed with atmo- 
spheric air, or with air and steam, as described under the first head of the 
invention. secondly, the roasting, desulphurising, and smelting of ores by 
the ignited vapours of hydrocarbons mixed with air, or with air and steam, 
as described under the second head of the invention. ‘thirdly, the applica- 
tion and use to and in the obtainment of motive power of the vapour of 
hydrocarbons mixed with air, or with air and steam, as described under the 
third head of the invention, 

1618. J. A. Bouck and T. Hitt, Manchester, ** Varnish for paper, wood, 
metals, d&c.”—Dated 28th June, 1864. 

This invention consists in the use of silicate of soda, silicate of potash, 
or other soluble silicate as a varnish. To this the inventors sometimes 
add shellac, and also alum or sulphate of alumina, which latter substances 
make it more insoluble in water. Sometimes, also, they add pigments, for 
the purpose of colouring the varnish, and for the imitation of marble and 
other substances. The inven: i0u also consists in the use of the above- men- 
tioned varnish for thickening colours used in printing calico or paper hang- 
ings, Or for causing the materials constituting the printed design to adhere. 
—WNot proceeded with, 

1624. C. Frisuinauaus, King-street, Cheapside, London, *‘ Manufacture of 
starch and yeast."—A communication.— Dated 29th June, 1864. 

This invention cannot be described without reference to the drawings, 





Ciass 9.—ELECTRICITY. 





to a soil pipe, are at ouce ready for use. In some cases the patentee attaches 
the soil pipe to the apparatus before leaving the manufactory. The inven- 
tion consists, simply, in the use of a pan formed, by preference, of cast 
iron, enamelled internally, and embossed or otherwise ornamented exter- 
nally, and supported on suitable feet or rests, which are cast with or attached 
thereto. The supply cistern is placed so as to spring up from the upper 
edge of the back of the closet pan, and may be of one piece therewith, or 

permanently attached thereto, The supply cistern on the side 
immediately above the pan is so shaped, curved, or recessed, as to 
form an easy back to the closet seat. The closet seat he prefers to joint in 
such a manuer that, upon pressure beirg applied thereto, it will elevate the 
outer end of a curved arm, which is rigidly attached to the underside of 
the seat, and extends sume little distance up the flushing pipe, for the 
purpose of actuating the valves, that is to say, closing the discharge valve 
on the underside of a measuring box, and opening a small valve which com- 
municates between the supply cistern and measuring box, which is filled 
from the cistern during the time pressure is applied to the seat ; and when 
the seat is relieved of pressure, it ix again elevated by means of a counter- 
weight connected to the seat, which closes the smal! valve communicating 
between the cistern and measuring box, and opens the discharge valve on the 
underside of the measuring box, allowing the water therein to escape 
through the flushing pipe. 





Ciass 6,.—FIRE-ARMS.—NonE. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Orncments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
1580. J. and J. Hinks, Birmingham, “ Lamps for burning parafin oil and 
other volatile liquid hydro-carbons.’'— Dated 23rd June, 1864, 

In carrying out this invention the patentees make the reservoir to contain 
the oil of any required figure, the said reservoir being surmounted by a wick- 
holder of the ordinary kind. The reservoir is supported in a case, the case 
having the same general figure as the reservoir, the mouth of the case coti- 
tracting around the wick holder, and being surmounted by the ordinar y 
cone or deflector. The reservoir is so supported in the case that there is a 
distance of from a quarter to half an inch all round between the reservoir 
and case, The case is supported on a hollow foot or siand, which foot or 
stand is perforated with a series of small holes, The ho'low foot communi- 
cates with the space between the reservoir and case. Or the air may pass 
through perforations in the lower part of the case. The patentees prefer to 
coutract the space through which the air passes at the junction of the foot 
with the case, and also to contract the air space immediately below the 
detiector. When the lamp is lighted, air passes through the holes in the 
foot, stand, or case, and ascending in the space between the reservoir and 
case into the cone or deflector is made to impinge on the flame. By the 
arrangements described the lamp requires no globe or chimney, and burns 
without smoke and without odour. 

1586. W. E. Guvax, Wellington-street, Strand, London, ** An improved bed- 
stead.” —A communication.— Dated 24th June, 1864. 

Thisinvention consists of a wooden frame about six feet long, and according 
to the length of the bedstead o/ the thickness of a little more than an inch on 
each side of the uprights, the breadth of each upright being about nine inches, 
excepting in the middle, where it will have but about five and a half inches. 
The extremities of the frame consi-t of two cross pieces about nine inches 
high by an inch thick, and, say three feet four inches in length, according 
to the breadth of the bed, which would be, say three feet five inches, in 
order that the sheets and counterpaue may be folded back. These two cross 
pieces forming the extremities join two lateral pieces, and thus the frame 
is made. Towards the centre of the fore part of the frame, and on its inner 
face, are fixed two lintels, forming a slide or groove, and serving to support 
fourteen cross pieces or laths, say an inch in breadth and thickness, and 
thirty-seven and a half inches long. These fourteen cross pieces are joined 
two and two to fix by their centre the springs, which are five in number to 
each row, They are fixed by screws at about eight inches apart. The 
springs thus fixed present a double advantage ; one half corresponds with 
the upper face of the frame, and the other with its lower face, thus produc- 
ing a double frame which may be used at pleasure. On the sides of the 
frame, or its upper face, and rather less than an inch from the inner side, 
there are small ring bolts or screws about three and two-thirds inches apart, 
in which is <a a flat or cylindrical band, to form a succession of squares 
like a draught board, which has for its object to retain the springs in the 








Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ge. 


1565. J. D. Apams, Haymarket, London, ** Electrical communicators.”—. 
communication. —Dated 22nd June, 1864. 

This inventivn relates to certain peculiar constructions and arrangements 
of electrical i intended to be used for sounding bells or work- 
ing indicators for domestic and other purposes, and consists, according to 
one arrang t of app , in the employment of a small box or case 
provided with a button, for making and breaking an electric circuit. 
Inside this casing, and behind a face or dial plate fitted thereon, are secured 
two metal springs, one of which is in contact with the button at one end, 
and at the other end is connected by wire with the battery. The second 
spring is connected with one end of the coil of an electro magnet, the oppo- 
site end of the coil being connected with a wire which communicates with 
any suitable electric bell. ‘he second spring is disconnected from the first 
spring (excepting when the button is depressed), at which time the two 
springs are brought into contact with each other; and a current then passes 
from the battery through the two springs and electro-magnet, and thence 
through the wire connected with the bell, which is consequently caused to 
ring. The electro-magnet being excite’, causes a needle in front of the dial 
to deflect, showing that the bell, which may be some distance off, is ringing. 
This deflection of the needle establishes a second circuit, which is main- 
tained after the first circuit has been broken by the release of the button. 
This secund circuit is formed when a pin or stop, placed on the axis of the 
needle, is brought into contact with the end of a fine spring, which is 
attached to the first of the two larger springs hereinbefore referred to. 
The current now passes through the axis of the needie, and, by a conduct- 
ing wire, to the second of the larger springs before mentioned, and thence 
through the magnet to the bell, as hereinbefore described. The object of 
this second circuit is to maintain the circuit unbroken, and cause the bell 
to continue ringing after the button is released, and until the attendant at 
the bell breaks contact. 


Crass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 

7, J. T. Crick, Leicester, ‘‘ Manufacture of boots, shoes, &c.”"—Dated 8th 

une, 1864. 

For the purposes of this invention the upper of the boot or shoe is placed 
on the last with the right side of the upper outward and turned over the edges 
of the insoje, and then fastened to the insole by small nails or brads, such nails 
or brads being suitably clenched. The outsole is then applied to the turned 
over edges of the upper, and to the insole, and cemented to the edges and the 
insole, or to the edges and bottom filling of the insole (if bottom filling be 
used) by india-rubber or other suitable cement. The lining or covering of 
the upper surface of the insole is fixed as heretofore by paste or other suit- 
able cement. 

1546. A. Situ, Hackney-road, London, “ Apparatus for checkina, stop- 
ping, and regulating the speed of sewing machines, d-c."—Dated 21st 
June, 1864. 

The following is a description of this brake as applied to a sewing ma- 
chine. The patentee uses brake blocks, one of which is connected to a jaw, 
the tops of which jaws are held together by a spring; the jaws are con- 
nected and free to move upon a stud, and terminate in legs bent outward 
from the stud ; these legs are slotted near their lower ends, and receive in 
the slots the ends of a transverse bar. The legs also carry at bottom fric- 
tion pulleys, and to the cross bar he attaches a connecting rod ; he connects 
to this rod an upright, fixed at bottom to a treadie. The velt for driving 
the sewing machine is passed over a driving pulley of large diameter and 
another of smaller diameter on the main shaft of the sewing machine. The 
brake blocks encircle this latter pulley. 

1547. T. J. Dennin, Mile-end, London, ‘‘ Manufacture of card and millboard 
boxes,”’"—Dated 2ist June, 1864. 

This invention consists in the manufacture of card and mi!lboard boxes, 
suitable for millinery, hesiery, and other light goods, by the employment 
of stamps, to cut sheets of board into the shapes and sizes necessary for 
forming the boxes, so that they shall require simply scoring, uniting, and 
covering to form them into boxes. 

1548. J. H. Jounson, Lincoln's-inn-fields, London, “ Raising water."—A 
communication.—Dated 21st June, 1864, 

This invention relates to a move of raising water from great depths, 
without the aid of pump rods, and consists in employing water as the 
means of communicating power in lieu of pump rods for raising water, 
and in the application of a special arrangement of the hydraulic ram, for 
lifting water from any depth, advantage being teken in this invention of 














two ts have to be combined with a third movement, which is a 
ip ti t. e p give these movements, either 
separately or combined together, by fixing a slide bed, like a lathe , in 
front of Ryder’s machine, upon which a slide carriage is mounted, so as to 
it of lateral movements, and upon this slide carriage they mount 
another slide carriage or headstock, capable of moving at right angles to 
the former, or to and from the swages ; and upon this slide headstock they 
mount bearings in a vertical slide, so as to be adjustable in height to suit 
the level of the s' ; and in the sliding bearing they fit a hollow shaft 
or chuck, capable of rotating, and in this the metal to be operated upon is 
placed. The hollow shaft or chuck is made with cone surfaces or dies that 
will contract or expand, so as to be able to grasp or release the article to 
be operated upon—these cone surfaces being actuated by a hoop on 
the exterior of the hollow shaft or chuck, which is moved to and fro in 
the line of its axis by a clutch-forked lever handle. 


1555. W. Smita, Wells-street, Oxford-sireet, London, “ Printing machines.” — 
Dated 22nd June, 1864. 

This invention relates more particularly to such printing machines as 
print upon a continuous web or roll of paper, that cut the paper, when 
printed from the said roll, into sheets of the required length, and afterwards 
pack or pile the said sheets in a convenient manner for removal. But 
parts of the invention are applicabl hi for other purposes, 
which also make use of continuous paper, and where it is necessary to cut 
the same into given lengths, and afterwards to pack or pile said lengths 
when so cut. The present invention has ref to an impr on 
parts of the i tion for “ Imp’ ts in printing presses, and appa- 
ratus connected therewith,” for which letters patent were granted to J. A, 
Wilkinson, the 30th June, 1859, No. 1562, and it consists, First, in adapting 
the printing cylinders to receive stereotype plates. ‘This is eff-cted by 
fitting them with rings of suitable material, which encircle their cireum- 
ference ; one of these rings is fixed, while the others are movable. The 
edges of these rings are undercut. The stereotype plates, which are cast 
in segments corresponding with the circumference of the cylinder, and 
which have two of their edges adapted to the undercut of the aforesaid 
rings, are interposed between the fixed and movable rings ; and these latter 
are caused, by screws, to force them against the former, and so to hold 
them securely on the cylinder. Secondly, the invention consists in an 
improved means of cutting the paper into sheets after it has been printed. 
The paper, as it is unwound from the roll, is strained round a port.on of a 
cylinder, of a circumference equal to the length it is desired to ent the 
paper. This cylinder has an opening in its circumference, and parallel with 
its axis, out of which a knife with a serrated edge is made to project at 
each revolution, and which cuts the paper wholly or partially, as described. 
Thirdly, in an improved method of piling or packing the said sheets after 
being cut. The sheets are conveyed, by tapes from the cutting cylinders, 
perpendicularly downwards into a case, wherein is a frame, to which either 
a vibrating or parallel reciprocating action is applied. This frame strikes 
the sheets of paper out of the tapes, first to one side then to the other, 
and piles or packs them against movable back-boards which support them ; 
the case has a movable side lining (adjustable to the width of the sheets), 
which, along with the back-board and the bottom of the case, gives support 
to the sheets. —Not proceeded with. 

1556. C. HepronstaL, Kirkburton, near Huddersfield, ‘‘ Manufacturing and 
Jinishing stays.” —Dated 22nd June, 1864. . 

This invention relates, First, to means of working the harness or healds 
for opening the shed or operating the warp threads, so as to produce the 
different kinds of weaving required. Heretofore the several knives or 
lifting bars of the Jacquard apparatus employed for this purpose have been 
operated by the weaver acting upon separate treadles with his feet. These 
improvements consist in dispensing with all treadles, lambs, jacks, and their 
connections, and instead of which a hooked rod is jointed to each end of each 
lifting bar, and thetwo rods on ove bar are connected by another rod or needle, 
and springs are applied to hold them in position. Alsoin applying a block or 
cross head capable of moving up and down in the Jacquard frame, to v. hich 
are attached two other lifting bars crossing the ends of the former bars, 
and to which reciprocatory motion is given by lever and rod from @ crank 
or eccentric on the crank or other shaft of the loom. The patentee also 
applies a perforated cylinder suspended in an oscillatory frame, which 
actuates the needles according to the arrangement of the perf rations 
therein; and this cylinder is capable of being readily moved endwise, so as 
to bring other sets of perforations into position for acting upon the needles, 
according to the kind of fabric required to be produced. Secondly, the 
invention relates to means of taking up and holding the fabric or stay 
cloth as it is woven. Heretofore, on account of the unevenness of such 
fabrics or inequalities in lengths at various parts of the fabrics warp way 
(the stays being woven whole to fit the human body), clamps, or nipping 
bars have been employed to hold them, and the fabrics have had to be 
drawn forward and adjusted by the weaver between the clamps, and the 
clamps secured together to hold the said fabric until another portion is 
woven, when the process of unscrewing and taking up and screwing has 
again had to be gone through, which pied siderabl t of 
time. Now the present patentee accomplishes the taking up by employing 
a roller in place of the clamps to which an ordinary taking up motion is 
applied ; and he employs a series of weighted levers against the ro!ler for 
nipping and holding the fabric in contact therewith; and to take up the 
slack he introduces a *‘ swell” or block of wood, or other suitable sub- 
stance, made to the size and form necessary to thicken the roller in that 
part to the required extra length of fabric. Thirdly, this invention relates 
to means of “ironing” or pressing stays, which hitherto has been done by 
hand. The patentee employs a bust or block of suitable form, and capable 
of being adjusted to the size required to fit what is commonly called ‘‘a 
pair of stays” upon, and which bust or block is mounted on a spindle or on 
pivots, and is capable of rotating in aframe. A series of weighte! levers 
are mounted side by side on a carriage capable of reciprocating underneath 
the block. The levers are so formed and arranged as to press equally 
against each part of the unequal surface of the stay or fabric, and have 
smooth surfaces with a hollow or cavity on the opposite side in each, with 
a jet of gas placed therein to heat the irons or levers. Rotary motion is 
given (by hand or power) to the bust or block, and a slow reciprocatory 
motion to the carriage, so that the pressers are brought in contact with 
every part, which thereby becomes pressed. The frame for supporting the 
bust or block is formed with three, four, or other number of wings, and is 
capable of turning into and out of position, so that while one blocs is in 
position for the pressing of a stay, another block may be in position for 
preparing another, while also another is in position for removing a pair of 
stays that have been pressed. 

1557. A. FREEMAN, Manchester, *‘ Apparatus for lubricating revolving 
frictional surfaces.” —Dated 22nd June, 1864. 

This invention consists in the use of a receptacle below the point to be 
lubricated, which receives the oil or lubricant as it falls from the bearing, 
and from whence it is taken by wire attached to a flange on and rotating 
with the shaft, dipping into the oil at each revolution, and conveying a 
drop to the elongated mouth of a tube which communicates with the 
bearing. Two flanges are applied to confine the oil to the width of the 
receptacle, aud prevent its spreading laterally.—Not proceeded with. 

1558. C. H. Puan, Uttoxeter, ** Apparatus used in the manufacture of 
cheese.” —Dated 22nd June, 1864. 

This invention consists of apparatus for compressing the curd, so as to 
separate the whey therefrom, and in afterwards compressing the said curd 
into the cheese vat, thus performing with one apparatus the whole process 
of cheese making. 

1561. J. Jongs, New North-road, London, “ Dry gas meters.”—Dated 22nd 
une, 1864. oh 

This invention consists, First, in dividing the chamber or body g 
the diaphragms in a diagonal direction, and not across, as heretofore ; the 
division may extend from either angle to the opposite angle, Zz th 
the manner in which to fit the diaphragms. The invention consists, 
Secondly, in hinging the discs carrying the diaphragms at or near the sides 
of the case. The hinges work in sockets, and carry arms or plates, which 
are connected to the discs carrying the diaphragms, and, as it were, xTasp 
them at or about their centre, so that the diaphragms open and shut in an 
even and steady manner about one point, and that the hinge. 

1567. G. CarTER, Nottingham Lodge, near Eltham, “ Shears, scissors, and 
other cutting instruments.”—Dated June, 1864. N ; 

This invention consists in forming the cutting edges in the following 
manner :—The patentee forms one cutting edge of a thin piece of tempered 
steel plate, one edge whereof is ground to a knife edge, and the other may 
either be left plain, or have saw teeth formed thereon ; this piece fits into 
a long recess formed in one of the jaws of the shears, and may be securely 
held therein by screws or rivets, The other jaw of the instrument is formed 
in two parts, that is to say, the whole length of the jaws is formed with a 
cutting edge bevelled inwards, and there is a long plate of transverse steel 
or wrought iron, also formed with a cutting edge, bevelled inwards, and 
there is a long plate of tempered steel or wrought iron also formed with a 
cutting edge, bevelled inwards; this plate is securely connected to the afore- 
said jaw by a screw at the extremity thereof, and by the screw or pivot on 
which the jaws move asa fulcrum. ‘the upper single cutting edge aforesaid 
fits between the two lower cutting edges or guide plates, and is thus always 
kept in close contact with the lower or compound cutting edges or guide 
plates throughout their entire length, the effect of which is tu enable the 
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cutting instrument to make a clean cut and divide a thick or soft substance 
with very little exertion, 


1571. J. Trrat, Russell~place, Fitzroy-square, London, “‘ Voltaic apparatus 
Sor the relief of hernia in all its forms and stages.”—Dated 23rd June, 


1864. ’ 
This apparatus is formed of two voltaic piles, composed of discs placed 

one above the other, when a voltaic current is kept up by means of alka- 
line salts, introduced by means of a tube into the piles. The zinc dies are 
movable, and are so inserted into the copper discs that the voltaic current 
can increased or diminished, at pleasure, by means of multiplicatin 
wires. The entire apparatus is enclosed in a morocco belt or pocket, lin 
with flannel. The belt or pocket has an internal and external surface. The 
internal surface is intended to be placed horizontally, or otherwise, upon 
the surface of the body, by means of the rupture bandage. It gives room 
for the two copper wires, which unite the positive and negative poles of 
the piles, within the belt or pocket. The two other extremities of these 
wires are attached to two copper buttons placed in the interior of the 
cushion of the rupture bandage, and by this means it conveys the voltaic 
current developed by the piles. —Not proceeded with. 
1572. J. Surru, Bristol, “ Manufacture of ventilating hats or coverings for 

the head.”— Dated 23rd June, R 

This invention consists in manufacturing hats or coverings for the head 
as follows :—' tentee makes the brims and bands or bodies, exclusive 
of the crowns, of h hats or coverings for the head with one, two, or more 
thicknesses of jaconet, swans’ down, cork, felt, willow, or other materials, 
treated with spirit varnish, shellac,;and other gums and varnishes now 
usually practised in hat making ; but, instead of making the tip or crown 
according to the ordinary practice, he uses a fabric having a warp of linen, 
cotton, silk, worsted, or of other fibre, with the weft composed of horse- 
hair, or other substances possessing similar qualities as regards power of 
repelling water, and allowing similar extent of air openings. When the 
hat or covering for the head is made up, and band or body prepared and 
made as above described, exclusive of the crown, it is covered with hatters’ 
silk, merino, lustre, or any other material suitable for the purpose, but this 
covering should not be carried over the tip or crown, in order more effect- 
ually to provide for ventilation. 

1574. E. Francis, Wrezham, “Packages or receptacles for tobacco and other 
articles liable to heat.”"—Dated 23rd June, 1864. 

This invention consists in ventilating the said packages or receptacles by 
dividing the p ges or receptacles into , by means of open wire- 
work or perforated plates of metal, or other suitable substance, and forming 
the packages or other receptacles with air valves at the tops and bottoms, 
or in the sides thereof.—Not proceeded withs 
1575. W. J. WitutaMs and J. Fraser, Islington, “‘ Spring hook or fasten- 

ing for suspending or securing curtains, garments, &e."—Dated 23rd 
June, 1864. 

This invention consists in an improved method of suspending or securing 
curtains, garments, fabrics, jewellery, and other articles of furniture, 

pholstery, or t, or apparel without sewing, and is effected by means 
of a hook or fastening, which the inventors make of wire or steel (with 
metal or other coating, where necessary), in an irregular, hooked, circular, 
elliptical, or other form, so as to adapt it to the purposes for which it is 
required, and having one end sharpened, the sides of the portions of the 
wire or steel which are near the ends being curved and carried along each 
other in reverse directions for a necessary distance from the ends, and in 
such a manner as to cause such sides of the portions of the wire or steel as 
are near the ends to press or spring against each other, so that, when any 
article which has been passed through either of the ends of the hook or 
fastening, and along and past the spring portion thereof, and by that means 
become attached to the hook or fastening, it may not become detached 
therefrom until required, which may be easily doue by opening the hook 
or fastening, and passing the article over either of the ends.—Not proceeded 
with. 








1577. A. TURNER, Leicester, and J. Cuark, Manchester, ‘‘ Machinery or 
apparatus for vulcanising india-rubber.”— Dated 23rd June, 1864. 
This invention consists in causing india-rubber, either in the form of 
sheet or thread, to in a continuous, regular, and uniform manner 
through a solution of certain chemical agents, whereby the change known 
as vulcanisation is effected in the rubber without subjecting the same to a 
high degree of heat.—Not proceeded with. 


1579. J. Bawuy, Bordeaux, France, ‘‘ Construction of ships and floating 
bodies for the purpose of providing means of bathing there.” —Dated 23rd 
June, 1864. x 

In performing this invention the inventor constructs at the centre part 
of the bottom of the floating vessel or ship, and flush with the keel or 
bottom, an open space of any desired shape, size, and depth, which is to be 
divided into compartments for different classes and sexes of persons, and 
the opening thus formed he proposes to fit with caissons firmly built into 
the sides of the floating vessel. The bottom of the bath may be of copper, 
and is intended to have openings formed therein for the admission of 
water, so that in bathing at sea while a ship is in motion, or in docks 
situated in localities abounding with sharks, the bathers will be thereby 
protected from being assaulted thereby.—Not proceeded with. 

1583. W. Scarratt, Longton, Stockton-upon-Trent, Staffordshire, “‘ Ornament- 
ing wood and other surfaces.” —Dated 23rd June, 1364. 5 

For the purposes of this invention the surface to be ornamented is first 

inted over, a3 usual, with a flat ground colour, and is then ready for 
graining. In order to produce the graining a board of oak or other wood 
to be imitated is taken and a flat surface is given to it ; upon this the oil 
graining colour is applied by a brush or otherwise ; a sheet of potters’ 
tissue or printing paper, linen or suitable material, is placed upon the 
pre} slab, and the slab and paper are passed through a press, and an 
impression of the graining of the wood is thus obtained upon the tissue 

per or other material ; this is transferred to the surface of the door or 
other article to be decorated, and the paper is afterwards removed.—Not 
proceeded with. 

1588. W. A. Guy, Gordon-street, Gordon-square, E. Epwarbs, York-build- 
ings, Adelphi, and Kk. W. M’Axtuur, York-terrace, Regent’s-park, 
London, ‘‘ Apparatus for the manufacture of bread.” —Dated 24th June, 

864, 


1864. 
The patentees claim, First, the novel tion and arrang t of 
the several parts of the apparatus described for the purposes of manufac- 
turing bread, as set forth. Secondly, the novel combination of the mixing 
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1593. W. E. Newton, Chancery-lane, London,“ Hydrostatic scales." —A com- 
munication.— Dated 24th June, 1864. 

This invention consists of a tube, which is open at the bottom and 
secured in a suitable hole in the keel of a vessel, and is provided with a 
suitable index, so that the position of the index is governed by the height 
to which the water rises in the tube, which height corresponds with the 
depth of immersion or load line of the vessel, and, consequently, by the 
position of the index, the weight of the load can be ascertained.—Not pro- 
ceeded with. 

1594. B. Niconn, Regent-street, London, “ Manufacture, ornamentation, 
washing, and treatment of garments and other articles composed of tex- 
tile or other fabrics or materials.” — Dated 24th June, 1864. 

This invention cannot be described without ref to the ing 
1595. J. Hay, St. James’s-place, London, ** Apparatus or mechanism for 

varying at will the forms and relative positions of letters or other marks 
produced by stamping.” — Dated 24th June, 1864 

This invention consists in constructing autograph or other stamps 

wherein the position or form of one or more of the letters or marks, or 
of autograph or other stamp, is varied by means of eccentric pins or 
other equivalent device, actuated as described. 

1598. W. E. Newton, Chancery-lane, London, “‘ Apparatus to facilitate the 
loading of ships, or vessels with coal, minerals, &c.”—A communication. 
— Dated 25th June, 1864. 

This invention has for its object to transfer from railway trucks or 
wagons into ships or vessels, coal ore, minerals, or other substances in such 
a manner that the coal or other substance may be broken as little as 
possible. To this end the coal or other substance is di m the 
wagons or trucks on to a double inclined trough, which is suspended on 
centres in an opening in the wharf wall, so that the inclined trough may be 
raised or lowered when requi This inclined trough is composed of two 
parts, one of which is hinged to a fixed pivot, while the other is hinged to 
the outer end of the first part of the inclined trough, the whole being 
capable of being fixed at any inclination by means of pins, which are 
inserted in holes made in a fixed sector for the purpose. The outer end of 
the second half of the trough may be suspended by a chain or rope, or it 
may simply rest on the ship or vessel. It will be understood that the 
inclined trough is capable of being lifted up out of the way when the ship 
or vessel is to be moved away. The wagons or trucks may be provided 
with trap doors in their bottoms, so that by opening these doors the 
contents may be allowed to slide gently into a hopper, and from thence 
on to the inclined trough and into the hold of the vessel. 

1600. H. J. F. and S. Jenkins, Birmingham, “‘ Metallic clips for permanently 
or temporarily binding or holding together manuscripts, papers, pam- 
phlets, dc.”"—Dated 25th June, 1864. 

This invention consists in cutting from flat sheet metal, and by means 
of suitable press tools, a piece somewhat in the form of a T, or its equivalent ; 
the lower portion or shank the inventors divide vertically through the 
middle, so that by bending this part at right angles with the top the clip 
is fit for use, and by passing the split part through the papers to be held, 
and bending the shanks in opposite directions at right angles to the head 
or part on the other side of the paper, the same will be securely held. —Not 
proceeded with. 

1601. E. L. Bertuon, Romsey, “ Stands for telescopes, dc.” — Dated 25th June, 
1864 


a 








The objects of this invention are to enable the inclination of the stands 
to be regulated and maintained in a more ready manner than by the ordi- 
nary mode of construction ; to enable them to be more readily rotated, and 
to allow of their being taken to pieces and put together with great facility, 
and packed up in a small Pp The i tor prop to construct the 
tripod, or feet of the stand, in three separate portions, the outer extremi- 
ties of which are provided with castors, balls, or rollers; the other ends 
are to form the centre of the tripod when united, consisting of circular 
rings or discs, perforated to receive the pivot of the pillar. of these 
circular portions is one-third the thickness of the metal of the tripod, and 
their position is so arranged as to allow of their junction and fitting one 
above the other. A thumb screw, underneath the feet, serves to tighten 
them together by clamping them bet e of the standard or 
pedestal and the pivot screw passing through them. The top of the pillar 
is furnished with a icircular or g plate, to support the holder of 
the telescope, as usual ; the end of the telescope body nearest the eye piece 
has a projection underneath it, for the purpose of receiving, by a pin or 
joint, the elevating or depressing screw rod. The lower part of the pillar 
is also furnished with a similar projection and joint, for the purpose of 
receiving a socket of a tube or hollow grip, into which the screw rod is 
inserted. The upper part of this tube is opened or split, after the manner 
of a crayon holder, each section being provided with a semicircular female 
screw thread, corresponding with the male threads of the elevating threads 
and depressing rod. A ring slide serves to close the tube, and tighten the 
threads together in gear. The rough adjustment may be effected by fixing 
the sectional screw part of the dep ing and el ing rod, and the fine 
adjustment may then be effected by the lower extremity of the tube being 
turned in either direction in the socket by means of a milled edged button, 
and, quently, th lescope or other instrument will be further 
elevated or depressed by the motion of the screw When the stand is 
taken to pieces the tube is secured to the side of the pedestal by the 
entrance of a short screw, held at the requisite height by a third projec- 
tion. The stand hasa pivot at the bottom of the pillar, which is inserted 
in a hole in a smooth level slab or plate of slate, or other suitable mate- 


rial, on which the rollers travel.—Wot proceeded with. - 
1606. W. Perks, jun., Birmingham, | Beer machines or beer engines.”— 
Dated 27th June, 1864. 

The patentee claims arranging or combining the parts of beer machines 
or beer engines so that, by the action of the foot upon a treadle, liquid 
may be , by the said machines or engines, from the barrel or other 
vessel and forced directly from the delivery pipes or taps. 


1607. H. C. and F. Stgant, Brixton, Surrey, “Apparatus for preventing 
candles guttering or dropping, and which permit the use of an ordinary 
candle as a night-light.”—Dated 27th June, 1864. 

This invention cannot be described without reference to the drawings. 

1609. W. F. THomas, Newgate-street, London, “‘ Sewing machines.”—Dated 
27th June, 1864. 

This invention relates to that description of sewing machine in which a 
shuttle isemployed. In order to give motion to the shuttle of a sewing 
hine, the rod which carries and works the shuttle driver, in place of 




















ring and apparatus, as described, with apparatus for the facture of 
aerated bread. Thirdly, the novel arrangement of apparatus for the genera~ 
tion of high pressure carbonic acid gas for the aeration of bread, as set 
forth. Fourthly, the apparatus arranged in the manner described for the 
purpose of pumping gas into a mixing vessel by means of a cylinder, into 
which water, oil, or other suitable fluid may be forced. Fifthly, the novel 
arrangements of pumps, and the mode of working them, as described, in 
combination with apparatus for the manufacture of aerated bread. Sixthly, 
the arrangement of discharging cocks or valves described, by which dough 
may be drawn off from any mixing vessel in pieces of the size required. 
1589. R. W. M’ARTHUR, York-terrace, Regent's-park, W. A. Guy, Gordon- 
street, Gordon-square, and E. Epwarps, York-buildings, Adetpha, 
n, ** Manufacture of dough and bread.” —Dated 24th June, 1804. 

This invention consists, mainly, in mixing carbonic acid gas, or other 
suitable gas, with the flour, water, and salt, aud other materials for making 
bread, + | biscuits, and other farinaceous compounds, 

1590. W. H. BaRwWELL, Hardington, Northampton, frames for supporting 
thread, wires, and rods.”—Dated 24th June, 1864. 

This invention consists in casting on the outside of metal frames, hooks 
for carrying thread, or wire, or hooks for carrying thread, or wire, aud 
supports for carrying rods or lathes. The object of these frames is to torm, 
with threads or wires carried across tiem, and from frame io frame, 
protection to seeds and plants; or when bars are carried from the supports 
on one frame to those on another, then the inventor forms a support for 
carrying matting or other like protecting material. These frames may be 
inserted in the ground, or they may be supported upon brackets inserted 
in a wall, or they may be suspended.—Not proceeded with. 


1591. W. D. Napier, George-street, Hanover-square, London, “ Apparatus for 
opening oysters and for crushing the claws of lobsters and other shell fish.” 
—Dated 24th June, 1864. ; 5 

For the purposes of this invention an apparatus is constructed in the fol- 
lowing manner :—At one end of a lever that turns on a pivot or centre at 

& point intermediate of its length there is formed or affixed one of two 

blades, used for opening an oyster, and at the other end of the lever there 

is a handle; the end or arm of the lever that is formed into a handle is 
considerably longer than the end to which the blade is affixed. The other 
blade is fixed to the bearing of the axis or fulcrum of the lever, which is 
carried by a base plate, or other suitable surface or frame, previous to 
these blades being used to open an oyster, the front edges of the shell are 
cut away, so as to produce an opening between the shells, to receive the 
blades. This cutting of the shells is performed by means of two cutters, 
one of which is fixed to the arm of the lever that is formed into a handle, 
and the other ,is fixed to the base plate or frame on which the lever is 
mounted, and they cut as a pair of shears, It is preferred that the lever 
should be constantly pressed on by a spring tending to separate the cutters. 
In using this apparatus the front edges of the shells of an oyster are to be 
placed between, and cut off by, the cutters; the oyster is then to be held 
in a position for the edges or outer ends of the opening blades to enter 
between the two shells of the oyster; the blades are then to be caused to 
separate by depressing the handle of the lever. In order to render the 
above-described apparatus suitable for crushing the claws of lobsters and 
other shell fish, the lower surface of the arm of the lever that is formed into 

a hand e is roughened intermediate of the cutting blade and the axis or 

fulcrum of the lever, and opposite this rough i suriace is a correspond- 

ing roughened surface, carried by the base plate or frame ; between 

——— _ surfaces the claws of lobsters and other shell fish can be nipped or 

cr . 





being caused to slide, as heretofore, in bearings or supports, is, at that end 
of it on to which the shuttle driver is formed or fixed, caused to rest and 
slide on a guide rail; and at its opposite end, which is most distant from 
the shuttle driver, it is suspended from an axis by a link or lever. The 
rod, as heretofore, is actuated by a face cam by a pin projecting from the 
end of the rod that is most distant from the shuttle driver entering the 
groove of the face cam. The rod being thus suspended at one end, 
and resting, at fits outermost or most forward end, on a guide rail, pre- 
seuts but little friction, and is more conveniently put into action by the 
cam. 

1612. W. Cuark, Chancery-lane, London, “‘ Felting machines."—A communi- 
cation.—Dated 27th June, 1864. 

This invention cannot be described without reference to the drawings. 
1613. W. E, Newton, Chancery-lane, London, “‘ Apparatus for blowing 

bubbles.” —A communiation.— Dated 27th June, 1864. 

This apparatus is so constructed that it will not easily break when put 
into the pocket, and at the same time it will dispense with the inconvenience 
of having to find a straw or piece as is now the case when children wish to 
amuse themselves by blowing soap bubbles. To this end a metallic case of 
cylindrical or other form is employed to contain the liquid, and to this case 
is attached a small cylinder surmounted by a cup. At the bottom of this 
cylinder is a disc or plate, which serves as a cover to the metallic case, and 
to which it may be soldered, This cylinder also carries a button or pro- 
jection, to which is attached a flexible tube, A vertical hole is made 
through the cylinder, and a transverse hole through the button. The 
vertical hole which passes through the cylinder is prolonged in the form of 
a tube until it reaches nearly to the bottom of the metallic case. The 
bottom of the case is formed by a piece of india-rubber stretched across an 
iron ring, which fits tightly into the case, and thus hermetically seals it. 
The operation is as follows:—The case being full of the liquid, a gentle 
pressure is exerted on the india-rubber bottom, which forces a small 
quantity of liquid up the tube into the cup ; air is then blown through the 
fiexible india-rubber pipe, which causes the bubble to be made.—Not pro- 
ceeded with, 

1614. C. J. Tinker, Pontefract, “* Manufacture of lozenges and other articles 
from plastec substances.” —Dated 28th June, 1864. 

This invention relates, First, to means or apparatus for mixing the dough 
er paste, and the improvements consist in the employment of a cylindrical 
or conical vessel or pan open at top, the bottom being concave or dished 
with an aperture therein for the passiog out of the mixed paste, and having 
a slide valve or tap for closing the same. A vertical spindle or upright 
shaft is placed centrally within the vessel in suitable bearings, so as to be 
capable of rotating, and may be driven by hand or power, and a series of 
arms or stirrers are attached thereto in such manner as to be capable of 
feathering or turning on their axis by means of rods attached to them, and 
to a lever hinged above the pan. § dly, the i tion relates to means 
of rolling or spreading the dough or = into sheets. Thirdly, it relates 
to means of facing or smoothing the surface of the sheets of paste. 
Fourthly, the invention reiates to means or apparatus for cutting or form- 
ing the paste into lozenges or other similar articles. 

1615. L. R. BopMER, Thavies'-inn, Holborn, London, * A new and improved 
system of washing, cleansing, and drying household linen, &c."—A com- 
munication.— Dated 28th June, 1864, 

The general principle governing this new system of washing consists in 
performing the principal operation under vacuum, whereby important 
+ practical advantages are obtained, such as great saving in labour, in time, in 











the use of chemicals, and in the space occu; the linen under operation 
being less tortured and felted, and not subjected to long and violent 
mechanical processes. Injury to the texture is, therefore, in a great 
measure, prevented, and the original roundness and freshness of the threads 
preserved.— Not proceeded with, 
1619. G. Farmer, Nobdle-street, St. Martin’s-le-grand, London, “ 

ture of buttons.” —Dated 28th June, 1864. : ee 

This invention relates to the manufacture of buttons from wire which is 

fed into a hi itable for bending or doubling it up into the desired 
form for the intended button, such wire form being afterwards 

ped up in suitable dies to secure the ends, and to 
strength to the buttons so manufactured.—Not proceeded with. 
1625. T. Durry, Busby-street, Church-row, Bethnal-green, “ Umbre 

parasols, and sun shades.”—Dated 29th June, 1864. ° _ 

This invention consists in the construction and employment of a spring 

catch or fastening, which the patentee fits or applies to the handles of 
umbrellas, parasols, and sun shades, for the purpose of securely retaining 
and readily releasing the runner or traveller of the ribs. The apparatus, 
spring catch, or fastening consists of a lever working in a recess in the 
handle, which recess also contains a spiral or other spring. Part of the 
lever projects and works through a slot in the runner or traveller. The 
lever is furnished with a knob or thumb-piece for working it. When 
eee is applied on this knob or thumb-piece, the projecting part of the 
ever will be forced inward, and will release the runner and allow of its 
being slidden along the handle; but when such pressure is removed, the 
spring will force tho lever, i.¢., its projecting part, out i, and cause it 
to engage or retain the runner or traveller when the latter is slidden to it. 
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Private Bits 1x tHE House or Commons.—On Wednesday Mr. 
Smith and Mr. Frere, the examiners, held their respective courts in 
the Committee rooms, to ascertain whether the promoters had com- 
_ with the standing orders of the House in respect to private bills. 

r. Smith takes 12 railway bills, 9 unopposed and 8 opposed, and Mr, 
Frere will proceed in the same manner with a similar number. As 
there are 596 private bills the examiners will be some time engaged in 
the investigation. There are 245 railway bills for England, 66 for 
Wales, 54 for Scotland, and 37 for Ireland. Of other private bills, 
on which the deposit is 4 per cent., there are 37 waterworks and 
gas; 37 gas; harbour and dock, 4; market bills, 4; town improve- 
ment, 23; road bills and miscellaneous make up the number. 

Tue Iron TravE or THE Norta.—A meeting of ironworkers 
employed in the Cleveland iron district was held at Middlesborough 
on Monday. It was agreed by them that the men should continue 
work at the reduced rate as offered by the masters, viz., 10 per cent. 
less to millmen, and 1s. per ton less to puddlers. A meeting of 
soap has been held at the Consett Ironworks. A deputation had 

n appointed to wait upon the managers of these extensive works, 
to see whether the masters would recall the notice for the reduction 
of 1s. per ton on puddlers’, and 10 per cent. off all other sorts of work. 
But the masters refused to do so. No positive action, however, was 
taken at the meeting, and it is thought that the reduction will be 
quietly submitted to by the men. 

Guns For Russia AND SwepEN.—Another of the Blakely Ord- 
nance Company’s heavy guns, weighing 16 tons, was transported, on 
Tuesday, from the factory in Bear-lane, Southwark, to Woolwich 
Arsenal, to undergo the necessary Government proof, preparatory to 
being despatched to its destination. It was conveyed on one of 
Pickford’s trucks by a double team of sixteen horses, and after proof 
it willbe shipped for St. Petersburg. A 9in. gun, weighing 9 tons, 
from the same factory, was proved a few days ago for the Swedish 
Government, with charges of 45 1b. of powder, and a 400 lb. shot. 
The gun, which is of hammered cast steel, with a steel tube, steel 
jacket, and cast iron trunnions, now lies alongside the Ordnance gun- 
shed, where it was inspected by the Duke of Cambridge on his de- 
partmental visit on Monday. 

Cuuvese Statistics,—According to a work on China recently pub- 
lished by M. d’Escayrac de Lauture, the Middle Empire is traversed 
in all directions by 20,000 imperial roads, most of which are bad} 
kept. There is, nevertheless, a postal service, but of a very vale 
kind. The couriers who are despatched by the local functionaries 
are allowed to carry private letters for a trifling remuneration. 
Letters from Pekin reach Shanghai in fifteen or twenty days, and 
Canton in forty, fifty, and sometimes even sixty days. The postage 
of a letter from Pekin to Shanghai is 50c. The couriers change horses 
about every seven leagues. M.d’Escayrac de Lauture thinks that if 
the Government could be induced to grant a post-office contract to 
Europeans, it might be made a very profitable speculation, and 
would render great services to commerce. Gali: 7 

Tue FrperaL Axmoury.—Our armoury at Springfield, Mas- 
sachusetts, is the largest and altogether the most productive 
establishment for the manufacture of small arms in the world. 
There are 2,600 workmen employed, and they complete about 1,000 
muskets daily. It is under the direction of a principal, who is 
styled superintendent, and who has the chief management of the 
business of the armoury, and is aided by a master-armourer, who 
manages the mechanical operations, a paymaster, and storekeeper, a 
numerous corps of clerks, and also a foreman, or assistant master- 
armourer, to each principal branch of the work, and under him a 
foreman over every job. Each artisan puts his own private mark on 
the work he executes, as do the inspectors likewise, when they 
manga and approve the various parts of the musket—New York 

ames. 

Fatmoutn Docks.—An extraordinary general meeting of the 
directors and shareholders of the Falmouth Docks Company took 
place last week at Falmouth. Mr, E. B, Tweedy, deputy chairman 
of the company, presided. The chairman said the shareholders 
would remember that in August last the directors were empowered 
to issue preference shares to the amount of £50,000, hoping that by 
such a course the docks would be completed, but unfortunately the 
plan had failed. They had since gone into their matters to see how 
the docks could be completed, and they now desired to raise £80,000 
by means of preference shares, making altogether a sum of £130,000 
necessary for the completion in a mercantile point of view of the 
tidal harbour. Several vessels had lately been compelled to leave 
the harbour for want of suitable accommodation; and he had no 
doubt but that when the harbour was finished their revenue would 
be an ample one. ‘The whole business of the meeting was to give 
their assent to the following proposition:—‘“ That it being highly 
desirable that the outer basin and entrance channel, with the 
necessary wharves, warel , and appliances connected therewith, 
should be completed with the utmost despatch, and that the eastern 
ground recently obtained from the War Departmevt should be laid 
out for shipbuilding and other purposes, the directors be empowered 
and are hereby authorised to issue preference shares, at not exceeding 
5 per cent., for the sum of £80,000 in addition to the sum of £50,000 
authorised by the ordinary general meeting of shareholders, held on 
the 26th August last, making the aggregate sum of £130,000, to 
such persons, in such manner, and on such terms and conditions as 
they may think advantageous to the company, provided that the 
holders of such pas shares shall be represented on the board by 
not exceeding three directors, and that the appointment of directors, 
authorised by the Falmouth Docks Act, 1864, shall not be limited in 
number by the votes of preference shareholders.” Since the last 
half-yearly meeting they had received several app ications for build- 
ing sites ulong the docks for warehouses, foundries, and buildings 
for shipbuilding purposes, and there was every probability that 
when their undertaking was completed it would prove a highly 
successful one, even in reference to land rents, independent of their 
other advantages. Mr. R. Tweedy asked Mr. Abernethy, the 
engineer, what was the estimate for the completion of the docks. 
Mr. Abernethy said that the cost would be in round numbers about 
£100,000. He would state for the satisfaction of some of the share- 
holders what was proposed to bedone. They should adopt the most 
approved modern appliances for loading and unloading vessels, have 
commodious warehouses, situated so as to have easy access by rail- 
way transit, form the necessary embankments for shipbuilding and 
repairing yards, extend a breakwater so as to protect the shore so 
banked, dreige the harbeur to a minimum depth of 16ft. at low 
tides, make considerable repairs, and extend their present works, 
They would then have upwards of 5,000ft. of wharfage and tifty-six 
acres of water space. ‘The resolution was put and carried nem dis. 








It was stated that the works could be finished in twelve months from 
the present time. 
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THE ENGINEER. 


Jan. 20, 1885. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Iron TrAvE: Better Inquiry for Finished and Pig Iron: Very Few 
Orders: Continental Trade Improving: Unsettled Condition of the 
Men: Strike of Engineers at Works in Wolverhampton : Accept 
of the Reduction by the Puddlers and Milimen; Stormy Meetings— 
Norru SrarFoRDSHIRE: The Reduction Refused—SvusrPENSION OF 
A Pic Maker—Harpware Trapes: Condition Moderately 
Active—Disrrict News: The Working Men’s Exhibition in Bir- 
mingham; Sad Accident in Birmingham: The New Exchange: 
The Visit of the British Association. Preparations for their 
Reception at Dudley and Neighbourhood. 

Tuere is now a better inquiry for both finished and also pig iron 

than there has been for a few weeks past, and the inquiries are 

leading to some transactions; but they are not for large quantities of 
either description, for there seems still to be an impression on the 
minds of most consumers that prices will yet be declared down. No 
one will, therefore, order more iron than they require for immediate 
use. Still some firms have work enough for most of their mille. 

The makers who are loudest in their complaints are the producers of 

heavy plates, for which the demand has not revived. Orders for 

uide iron are also sought for. ‘The American trade remains a blank; 
foe the Continental trade is beginning to move. Within the past 
few days some tolerably good specifications have been received on 
account of markets in the Levant; and instalments on account of the 
customary spring trade with foreign countries are about to be circu- 
lated. The reports from the district are to the effect that the men 
have pretty generally resumed work, but masters were complaining 
in Birmingham, yesterday (Thursday), of the unsettled condition of 
sume of them. At one of the works in the Brierly Hill district they 
decline to go in at the drop, and in North Statfordshire all the works 
are standing because the men refuse to agree to the terms which the 
masters require them to accept. But the employers think that the 
men will not long remain inactive. At three of the great works in 

Wolverhampton operations have not, however, been yet resumed. 

We speak of the establishments of Messrs. G. B. Thorneycroft and 

Co., of the Chillington Company, and of Messrs. Sparrow. Here 

the engineers all gave in the keys of their engine houses on Saturday 

night, and still decline to return to work, if they should be required 
to accept the reduction in their wages, of which notice has been 

Their case, as we understand, is that by the firms 








to confer with them on the patent laws, with the view of securing 
some temporary protection for exhibitors. 

A pitiable accident happened in Birmingham on Saturday. A 
child, of thirteen years, was cleaning a machine which he managed 
at Albion Tube Works, when the machine, being still in motion, his 
apron was caught by the shaft, and the little creature was dragged 
among the wheels, and was killed. 

The members of the new Exchange in Birmingham now number 
900 ; and the time of “ high ’change,” which, at first, was fixed at 
from half-past three to four o’clock, has been altered to from one till 
half-past one. 

A public meeting was held in Dudley on Monday, called by the 
Geological Society, to consider what steps should be taken in South 
Staffordshire for receiving in a suitable manner the members of the 
British Association at their approaching visit. to Birmingham in 
September next. It was stated at the meeting that one of the most 
interesting features in the district would be the manufacture of iron, 
and the geology of Dudley. It would be very desirable that the 
committee formed in South Staffordshire should prepare a full report 
on the state of the district iron trade, and on the coal-fields. It was 
hoped that the district would co-operate in obtaining papers for 
the various sections bearing on the scientific features of the locality. 
Mr. Frederick Smith, agent to the Earl of Dudley, announces that his 
lordship would have every accommodation for the Association on 
their visit to Dudley ; and his grounds, caverns, collieries, and iron- 
works would be thrown open for their inspection. It was thought 
that the Round Oak works and furnaces would form the best centre, 
as it would enable a section of the Association to visit those of 
Messrs. Cochrane and others adjoining. As Baron of Birmingham, as 
well as Earl of Dudley, his lordship would most cordially offer every 
facility for the due reception of the Association. It was afterwards 
on to devote one day to excursions in the Black Country, making 

udley the centre point, and radiating from thence in sections of two 
or three hundreds, to Wolverhampton, Wednesbury, Cannock, Round 
Oak, Stourbridge, or euch places as would be desirable. It was also 
suggested that arrangements should be made to secure access to the 
different works of the district. A committee was formed to make the 
necessary arrangements for the reception of the Association, and a 
resolution was also passed, requesting the manufacturers of the 
district to subscribe towards the fund to defray the necessary ex- 
penses. 

NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


intended to form part of the fleet of the Tyne General Ferry Com- 
pany. She was built in the yard where Mr. Rogerson formerly 
carried on his shipbuilding operations before it was added to that 
which was formerly Messrs. Smith’s. The Lady James was at once 
taken to Messrs. Hawks, Crawshay, and Co.’s works, at Gateshead 
and her engines and boilers were put on board of her in less than an 
hour and a half from the time of the launch. On Saturday evening 
the directors of the Tyne Iron Shipbuilding Company gave their 
managers, clerks, and foremen a supper, as a seasonable acknow- 
ledgment of the satisfaction they have given to the directors since 
the establishment of the company. In the course of the evening the 
chairman expressed his beliet that the Tyne Improvement Commis- 
sioners would afford every facility both for the passenger traffic of 
the Tyne General Ferry Company’s boats, and for the Tyne Iron 
Shipvuilding Company; and he hoped that they would go on 
deepening the river at and near St. Peter’s, in order to enable the 
Tyne Iron Shipbuilding Company to launch from their yard the 
very largest class of vessels. The directors of the Sunderland Gas 
Company have reduced the price of their gas to 4s. per thousand 
cubic feet, with discounts for cash—12} per cent. under 50,000ft. 
2U per cent. under 200,000, and 25 per cent. above 200,000. ; 

A projected line, the “ North of England Union Railway,” which 
s eighty-eight miles in length, aims at shortening the distance from 
the north-east of Yorkshire and Durham to the south-west and Lan- 
cashire by about one-half, and would effectually cut off the great 
angle formed by both the existing routes, via Leeds and Normanton. 
Commencing at the Settle and Clapham stations of the Little North- 
Western Railway, the Midland (Lancaster, Ulverston, and Skipton) 
and the Lancashire and Yorkshire Railways (Ribblesdale) are 
virtually to be continued to Horton in Ribblesdale, when the two 
spurs join, and proceed up the valley to Hawes, at the head of 
Wensleydale. Here a spur is thrown out to Sedburgh and the 
London and North-Western’s lake district lines. The main line 
continues down the valley to Askrigg, Carperby, and Leyburn, there 
joining the North-Eastern, but goes further, and after joining the 
same company again at Richmond and at Darlington, falls into the 
West Hartlepool system at Carlton. The new route would accom- 
modate a beautiful grazing and mineral country hitherto little known, 
and would, while shortening the distance to Lancaster and the Cum— 
brian railways nearly one-half, also give by the East Lancashire lines 
a nearer route to Liverpool, and a second one to Manchester. 

The following comparative statistics, showing the state of employ- 
ment in the cotton districts, were read on Monday at a meeting of the 
central executive relief committee :— 
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however, the engines are being worked by the fitters. 

On Saturday last a very protracted private meeting of the Brierley 
Hill executive of the National Ironworkers’ Association was held at 
Brierley Hill to determine what should be done with reference to 
the notice which has recently been given by the ironmasters for the 
reduction of the wages of the workmen. It was attended by repre- 
sentatives from the different coal districts of the kingdom, number- 
ing in all twenty-five. After a stormy discussion it was resolved, 
that for the present the drop should be accepted. The workmen 
who were represented at this meeting were chietly puddlers, to whom 
the reduction of 1s. a ton applies. On Monday about 800 millmen 
assembled at Westbromwich, to consider the same question. ‘The 
meeting was a private one, and occupied a considerable time. The 
matter was fully argued, and the following resolutions were passed : 
—* That this meeting, after due deliberation, and taking into con- 
sideration the state of the trade and the price of iron, cannot in 
justice to their employers and in honour to themselves, do otherwise 
than accept the reduction as proposed, and are willing to commence 
work when their emplovers need their services.” 2nd.—“ That this 
meeting, believing in the benetits and advantages accruing from 
unionism, pledges itself to do all in its power to establish and 
strengthen it, so that while it will never act dictatorially towards 
the employers of its members, it will most strenuously defend the 
latter in all cases of oppression.” It was understood by the meeting 
that those men whose last advance reached only,74 per cent. will not 
submit to a reduction of 10 per cent., but only in fair proportion to 
the 74 advance. The meeting was addressed by a number of 
speakers, and considerable discussion took place, the above resolu- 
tions being at last unanimously agreed to. 

The proceedings of the men in North Staffordshire are thus re- 
ported :—Meetings were held on Monday at Hanley and Tunstall. 
The Hanley meeting was held with closed doors, a very large number 
being present. The men, in order to be guided in their decision by the 
resolution of the South Staffordshire men, sent their secretary to the 
meeting at Westbromwich to report the result. The millmen in 
this district showed an inclination to go in at the half reduction, but 
the puddlers overruled this, and the Hanley branch determined not 
to go in at the reduction. The Tunstall district reserved their deci- 
sion till that of the Hanley men was given, and the return of the secre- 
tary. On his return in the afternoon he reported that the workmen 
in the South were willing to go in at the half reduction, and to sup- 
port the North if they determined to stand out for the original price. 
Accordingly, the Tunstall district determined to go out. The notice 
at the majority of the works in North Staffordshire wi'l not expire 
till Thursday next, when the men have decided to cease work, unless 
the threatened reduction is abandoned. 

The suspension of Captsin Bennett, of the Aldbury Furnaces, was 
announced on Tuesday. The acceptances were returned on Saturday. 
The amount of the liabilities will probably reach £70,000. The difti- 
culty has been brought about by many losses sustained in the shape 
of bad debts, spreading over several years. Captain Bennett is a 
magistrate, and is much respected throughout the whole of South 
Staffordshire. 

Preparations are being made in the neighbourhood of Wolver- 
hampton for the distilling of coal upon a new principle, and very 
valuable products are contidently looked for as the result of the 
operations. 

The hardware trades of South Staffordshire and neighbouring 
districts are in a moderately active condition, At this time of the 
year a large trade is not looked for, and travellers cre but now 
resuming their duties. Still, the foreign demand for export is 
gradually improving, and there are prospects of a better foreign 
trade’ In Birmingham there is no marked alteration in the edge 
tool, metal rolling, and electro trades, and the jewellery manufac- 
turers are doing more than was the case a few weeks ago. In 
Wolverhampton the tin-plate workers are doing a moderate trade 
only, but the ironfounders are actively engaged, and the brass 
founders have good orders in hand. ‘The lock trade generally is 
quiet, but the safe makers are very busy. In other branches no 
material change from our last report hastaken place. At Willenhall 
the lock trade is in a low condition, owing to a fall off in the demand 
both for home as well as for export. The curry-comb trade shows 
no signs of vitality ; but the key stampers are moderately engaged. 
At Varlaston and Bilston dulness reigns in most branches; but in 
Wednesbury there is an animated inquiry for axles, bolts, and 
general rolling stock. ‘The coach-spring makers also are actively 
employed. ‘Ihe chain trade throughout the district is bad, and the 
anchor makers at Hill Top, Stourbridge, and Tipton are not so busy 
as they were a fortnight ago. At Westbromwich trade is moderately 
good, and at Walsall there is not much cause for complaint either 
in the staple or the electro trades, 

The committee of the Working Men’s Exhibition in Birmingham 
have taken Bine'ey Hall as the building in which to exhibit their 
productions. Neighbouring towns are eligible to contribute, and 
the mayors and other influential inhabitants of those places are being 
appealed to for contributions, general co-operation, and support. 
Many fears are entertained that original unsecured productions will 
be pirated ; and a deputation will wait upon the members for Bir- 
mingham (who addressed their constituents on Wednesday evening), 





Sunderland Gas—Nortn or EnGuanp Union Ratbway—THe 
Srate or Trave: Derbyshire: Sheffield: South Yorkshire—Scor- 
Lanp: Launch of the Tarifa; Steam Cranes at the Greenock Rail- 
way Station: Water Supply jor Barrhead. 
Ar the last sitting of the Mersey Docks and Harbour Board, the 
adoption of the plans for the erection of the new observatory on 
Bidston-hill, at a cost of £6,000, was moved by Mr. Bold, 
seconded by Mr. Anderson, amd carried nem. dis. The chairman said 
the next business was the appointment of a special committee to con- 
sider and report to the board the manner in which increased accom- 
modation can be provided for the increasing trade of the port, and 
further communicate with the committee of the town council as to 
the propriety of applying to Parliament for power to widen the streets 
on the margin of the docks east of the Prince’s, George’s, Queen’s, 
and Coburg docks, the improvement of the approaches to tle river, 
the purchase of the baths, and also to negociate for the purchase by 
the board of lands and properties of the corporation on the margin of 
the river. This committee having been appointed, Mr. Tobin moved 
the appointment of a special committee for receiving accounts of dock 
rates, &c., consisting of the chairmen of the standing committees, 
with the addition of Mr. Bushell. A third committee was appointed 
to consider and report to the board on the means of transit for goods 
and merchandise to and from the docks on either side of the river, 
and whether any means could be adopted for their improvement, 
so as to render them as cheap and expeditious as possible. 
On Friday afternoon there was a trial on board the Inman steamer, 
City of London, of a new apparatus invented by Mr. John 8S. Gis- 
borne, engineer, &c., of Liverpool, which promises to be of great 
assistance in the steering and control of vessels. On the bridge, 
immediately under the control of the officer in charge of the vessel, 
are two dials, with wires attached, communicating with and work- 
ing, the one a drum in the engine room, and the other a similar drum 
in the steering house. Round these drums revolve the directions, 
as “ahead,” “astern,” &c., to engineer, and “ port,” “ starboard,’’ 
&c., to the helmsman. The officer in charge has, therefore, only to 
pull a bell, and instantly to direct the needle of the dial to the 
intended order; the engineer or helmsman at once sees the order on 
the drum, and, by pulling a counter bell, shows that he has attended 
to it. The plan of the arrangement is such that a wrong order 
cannot be given. On Saturday afternoon, by permission of Mr. 
Lyster, dock engineer, the members of the Architectural Society 
visited the dock works at Birkenhead. They were shown the 
sluicing chambers, the hydraulic machinery, and the whole of the 
dock works now in course of completion. 

Prices at Middlesborough remain about the same, with a tendency 
to harden, owing, perhaps, to the knowledge that considerable sales 
have been effected by some makers during the week. It is probable 
that with the prospect of the money market improving metal may 
advance in price, at least a little; but a rather despondent view is 
taken of the trade by some who are considerably interested in it, a 
few of whom have made up their minds that the present will not be 
a prosperous year for the iron trade, and look for lower prices, 
owing chiefly to the prospect of a considerable increase in the make 
of the district. Annexed is the position of the blast furnaces of the 
district on the 13th January, 1865:—Bolckow and Vaughan, Eston, 
nine in; Clay Lane Company, ditto, six in; South Bank Company, 
ditto, three in; Jones, Dunning, and Co., Cargo Fleet, two in; 
Cochrane and Co., ditto, four in; Gilkes, Wilson, Pease, and Co., 
ditto, five in; Bolckow and Vaughan, Middlesborough, four in ; 
Hopkins and Co., Middlesborough, two in; Bell Brothers, Port 
Clarence, six in; Warner, Lucas, and Barrett, Norton, three in; 
Holdsworth, and Co., Stockton, three in; Rosedale Iron Com- 
pany, Limited, Ferryhill, three in ; B. Samuelson, Newpvrt, 
three in; W. Whitwell and Co, ‘thornaby, three in; South 
Durham Company, Darlington, three in; Bolckow and Vaughan, 
Witton Park, four in; Weardale Iron Company, Limited, 
Stanhope, one in; Weardale Iron Company, Limited, ‘Towlaw, tive 
in; Derwent Iron Company, Limited, Consett, eight in, ten out; 
Total, seventy-seven in, and ten out. Messrs. Rogerson and Co., 
who purchased the wreck of the steamer Stanley for the sum of 
£550, have succeeded in recovering, entire, the engines, and landing 
them at St. Peter’s High Yard. Messrs. Rogerson expect to be able, 
in the course of a tide or two, to recover the boilers of the steamer 
from the rocks at Tynemouth whereon the vessel was wrecked. In 
connection with Tyne improvements, it may be stated that dredging 
operations are rapidly extending up the Long-reach. The large 
dredgers are now abreast of the Jarrow Quay, rapidly making deep 
water to Newcastle. The vacant seat at the North Eastern Railway 
board, caused by the death of the late Mr. Robert Williamsun, of 
Scarborough, has been offered to, and accepted by, Mr. Harcourt 
Johnstone, eldest son of Sir J. V. B. Johnstone, Bart., M.P., of Hack - 
ness Hall, near Scarborough. Sir J. Johnstone was a warm supporter 
of the project for more direct communication between Scarborough and 
Whitby, so as to cut off the Maltonangle. Yesterday week the Tyne 
Iron Shipbuilding Company (Limited) launched two steamers, the 
Tyne Queen and the Lady James. As soon as the Tyne Queen was 
fairly in the water the large company assembled proceeded westward, 
to witness the launching of the Lady James, a paddle steamer 
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The first year consequently closed more hopefully than it commenced. 

The state of trade in the Derbyshire district continues good. The 
Staveley Coal and Iron Company has a very large order on hand for 
the London Pueumatic Despatch Company. and also some large 
orders for castings for South America. ‘The district has sustained a 
great loss in the death of Mr. Richard Barrow, formerly proprietor of 
the works now owned by the Staveley Coal and Iron Company, of 
which company he was a large shareholder and managing director. 
Mr. Barrow took the Staveley works in 1840, having previously been 
engaged in trade with Spain and Portugal. The works then employed 
400 men, but at the time of his transfer of them to a limited liability 
company he had 4,000 men under his control, leased 6,000 acres of 
minerals, and had thirty miles of railway on the estate, besides 
large blast furnaces, capable of turning out 5,000 tons per 
month. In the Sheffield cutlery trade there are a good many 
workmen unemployed, and some houses have given out very few 
orders since Christmas. The general tool trades are moderately 
active for a few distant markets, but are generally rather dull. The 
silver plating branches are quiet. The steel and heavy branches are 
also dull, the armour-plate trade continuing quiet, though there is 
still a good business in steel shot, heavy ordnance, and large castings 
generally. The makers of small castings are indifferently suplapel, 
the orders from the cotton districts for castings for machinery being 
unusually small. The coal trade is active. In South Yorkshire the 
new year has opened favourably for the coal and iron trades. 

WeturntoScotland. The fine serew steamer Tarifa, of 2,000 tons 
has been launched from the building-yard of Messrs. James and 
George Thompson. This vessel is the second of a new fleet of 
steamers building for the Messrs. Burns, of Glasgow, and Maclver, 
of Liverpool, and is intended for their Mediterranean service. Kight 
iron cranes which have veen erected on the platforms of the new 
Greenock goods station of the Caledonian Railway, are now being 
worked by steam. It has been found that four times the work of 
the former wooden hand cranes can be accomplished. The cranes 
are supplied by steam from a large boiler erected outside of the sheds, 
The great pressure of work at this station has rendered the employ- 
ment of steam cranes indispensable. It is said that this is the first 
station in Scotland which has been fitted up with steam cranes. A 
supply of water for the Barrhead district has been ordered by the 
Glasgow Water Commissioners, under the powers contained in their 
Act of Parliament. By desire of the commissioners, a deputation 
representing the district met the Lord Provost and other members of 
the board, and his lordshiy intimated that the commissioners had 
decided upon immediately (weather permitting) laying the necessary 
pipes, end the water would be supplied by the end of the ensuing 
summer. 

Messrs. John Haswell and Son launched on the 10th inst. a fine 
iron screw steamer, 2U2ft. long, 30ft. beam, 18ft. deep. The engines, 
4 10U-horse power, are by Messrs. Hawthorne, of Newcastle-on- 
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THE METAL MARKET. 

TueRe is a steady demand for Rails, and little alteration in prices, but if 
anything the quotations are rather in favour of buyers 

Corrk«.—Dull of sale ; the nominal prices are £98 for Sheet and Sheath- 
ing ; and £90 Tile and Cake, per ton. 

Tix.—A slight improvement took place last week, which is scarcely main- 
tained. Banca is quoted at £91, and Fine Straits £89, per ton, P 

TIN PLates.—But little doing, at 21s. for Coke. Charcoal is quoted at 
26s. per box. 

_Leap sustains its position, and is likely to do so as long asthe Ame- 
ricau struggle continues. English quoted at £20 per ton, and Soft Spanish 
at £19 10s, 

SrELTER.—Depressed, at £18 5s. A large and accumulating stock, and 
nothing dving in the article. 





Moats and Co, 
Old Broad-street, London, E.C., Jan. 19th, 1865. 


PRICES CURRENT OF TIMBER. 
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The Engineer's, Architect's, and Contractor's Pocket-book for the 
year 1865.—The Engineer's, Mining Surveyor 8, and Contrac- 
iors Field book for expeliting Field Work Operations. By 
w. Davis Haskorzn, C.E—TZike Builder's and Contractor's 
Price Book for 1865. Revised by Grorce R. Burnewt.—A 
Series of Metric Tables, in which the British Standard Mew 
sures and Weights are combined with those of the Merrie Sy-tem 
at present in use on the Continent. By Caries Hurron 
Downe, C.E. London: Lockwood and Co., 18t4. 


‘TRE most obvious thought at seeing a number of books, | 


addressed more or less directly to engineers, is about the 
changes that have been wrought since the time when a 
mechanical work used to appear only at rare intervals. 
Now, on the contrary, numerous books are even monthly 
published, forming a mechanical literature by itself, while 
numerous periodicals, intended solely for engineers, regu- 
larly make their appearance in every civilised country. 
The “ pocket-books” intended for their use would alone 
form a library by themselves. Messrs, Lockwood and Co. 
have, since the death of Mr. John Weale, taken up the 
publication of the familiar “ Weale’s series,” and of “ The 
Engincer’s, Architect’s, and Cor.tractcr’s Pocket-book.” 
This is probably the original “ Engineer’s Pocket-book,” 
brought out during the pre-pocket-book era—before every- 
body, with sufficient leisure, thought himself called upon to 
issue a little work, stamped with the approval of his name, 
for the use of his colleagues in the profession. It is a sur- 
prisiug thing to us that the publishers do not try to bring 
this work up to the requirements of the age. Positively 
the only portion which is not behind 1865, is the list of 
members and associates of the Institution of Civil En- 
ginecrs. ‘lo take only a few instances amongst many. 
The experiments cited on the strength of wrought iron 
were made, nearly fifty years ago, by the late Sir Samuel 
Brown, the late Sir M. lL. Brunel, and the late Professor 
Barlow. It is now perfectly well known that De Prony’s 


formulz (p.89)for the velocity and dischargeof waterthrough 


long pipes, require great corrections, Thena goodly portion of 
the book is taken up by the extremely interesting and vener- 
able, but scarcely useful, “memorandum book of Mr.Telford.” 
This memorandum book is a sample of the whole work—it 
was, no doubt, very useful in its day, but, such is the revo- 
lutionary progress of science, that it contains scarcely a 
single figure which has not been since more or less modified. 
Fancy quoting experiments made during the last century 
(p. 164), on the strength of materials, or on steam. Then 
a goodly portion of the work is taken up by things that 
very few will ever open this book for. Why not better 
give references to recent and valuable papers, or treatises 
on new aud current engineering topics of the day. 
if the almanac must be supplemented with the dates of 
great events, or of the births or deaths of great people, why 
not give the dates of scientific or engineering inventions, 
or the anniversaries of the births and deaths of men of 
science ? What engineer cares to know “ where Madame de 
Pompadour died,” or “ Marshal Bassompierre was born ?” 
There is no really good engineer’s pocket-book yet out, and 
the best way to make one is, disregarding expense, to work 
away vigorously with the paste-pot and scissors amongst 
the dozen or so existing ones. 
that can really be stowed away in one’s pocket, can carry 
out all the requirements of even out-of-door’s work. The 
judicious use of a set of good tables is, in such cases, 
of immense service, and Mr. Haskoll here comes forward 
with a very complete field-book for quickening fielé-work 
operations. 


A work founded upon the same principle of using in | 


every-day life the accumulated work of ready-made tabu- 
lated calculations is the “ Builder’s and Contractor’s Price 
Book,” revised by Mr. George R. Burnell. It has been 


published for a number of years, and has a good name for | 
completeness and accuracy. ‘In drawing up estimates of | 


builder’s work it must be of great use. There can be no 
doubt that a sound book on the prices of mechanical engi- 
neering work—on the prices of turning, fitting, boring, and 
erecting different jobs—would meet with a good demand. 
But it must be quite free from any indication of underhand 
puffing. The same aid of tabulated calculation is afforded 
by Mr. C. H. Dowling, C.E., to those requiring to convert 
French measures into English, and vice versa. Whether 
Mr. Ewart’s Permissive Bill will lead to the general intro- 
duction of French measures, is, perhaps, to be questioned ; 
but it is certain that we ought to make up our minds to 
some system or other, instead of slowly drifting into half-a- 
dozen at once. Mr. Dowling states that Professor Airy 
has examined the fundamental numbers upon which the 
tables have been calculated. ‘The measures of length, of 
superficies, of solidity, and of capacity ; the French weights, 
compared with both troy and avoirdupois English, are com- 
pletely calcalated, besides a number of miscellaneous tables, 
giving hectogrammes per square centimetre to pounds per 
square inch, the kilogrammes per square metre to pounds per 
square inch, and similar others. ‘The most common French 
engineering amount, however—the number of kilogrammes 
per square millimetre— is not represented here. ‘This, 
no doubt, is the most elaborate work of the kind, and 
would soon save its price in most engineers’ offices. 





Practical Observations on the Hygiene of the Army in India. 
By Srewart Cuark, M.R.C.S. London: Smith, Elder, and 
Cu, 1864. 

An English engineer leaving for India, or for any other 
country with such a hot climate, will, on arriving there, 
find that it is not sufficient that his head is stocked with 
professional knowledge, and his pockets amply furnished 
With the rade mecums we have just spoken of. If he 


wishes to be efficient at his work, and, above all, if he | 
hopes to return to old England, he will have to exercise | 
his engineering abilities in keeping his health sound—a | 
point in which engineering, like charity, should begin at | 
home. With this view he may find many useful hints in | 
The disclosures before the Indian | 


the work before us, 
Army Commission, and also at the late court-martial of 
the Colonel of the Inniskillings, have thrown a lurid glare 
on the grert cestruction and deterioration of life in India, 
through, Lumanly speeking, preventable cavses, The 


Again, | 


But no pocket-book, or book 


author read a paper before the British Association in 1863 
‘on the evil effects of foul air, and containing practical hints 
on the best means of ventilating barracks and other public 
vuildings in India. The work before us takes a wider view 
of the subject under its several heads, and according to 
the requirements of the British soldier in India, “ namely, 
fresh air and free ventilation, pure water and food, and 
unbounded conservancy.” There can be no doubt that in 
this direction, also, India offers a wide field for engineer- 
ing enterprise. We should say that an enterprising sani- 
| tary engineer ought to find a brisk market in India for the 
sale and erection of machinery for ventilating, distilling 
water, and for sewerage. 


Of foul air or bad water it is difficult to settle which is 
most destructive to the animal constitution. They both go 
together, but the power of absorbing air—whether pure or 
foul—possessed by waterand by food, perhapsrenders impure 
air the worst of the two. This power of absorption by water 
finds a kind of counterpart in the principle of the diffusion 
of gases, whereby the 20°61 parts of oxygen, mechanically 
mixed with the 77°98 parts of nitrogen, forming pure air 
became impregnated with 0°4 of carbonic acid, 1°40 aqueous 
vapour, and perhaps traces of nitric acid, ammonia, carbu- 
retted hydrogen, sulphuretted hydrogen, and sulphurous 
acid, or even of phosphuretted hydrogen and carbonic oxide. 
This refers more to the air of large towns; but the aerial 
impurities of a crowded room consist of decomposing or- 
| ganic matters, or of gases evolved by them. ‘The amount of 
| organic matter evolved from the whole body has not yet 

been completely dejprmined, but including that given off 
| by the skin, “and judging from the quantity of perspira- 
| tion exhaled in twenty-four hours in temperate climates, 

estimated by Lavoisier and Seguin at twenty-three ounces, 
| the amount of organic matter given off by the combined 
| action of the lungs and skin in a hot climate like that of 
| India, must be very great indeed.” The author. points to 
| the baneful habit in India of sleeping with open windows. 
| During the early portion of the night, for the first six or 


| seven hours, the sleeper is bathed in perspiration, and is 
| inhaling foul air, but the atmospheric movement which 
then takes place, during a great part of the year, at once 
causes a draught, and with most disastrous effects on the 
sleeping inmates of the barrack or house. Numerous 
instances are given by the author of cholera, dysentery, 
diarrhoea, and epidemic fevers, being mainly caused by 
impure air and water. But, however bad the air, 
of the barracks, “it is good in comparison with that of 
tents.” It appears that the volume of the largest tents 
does not exceed 2,856 cubic feet; and as one tent is 
allowed to every twenty-five men, we have per head 
164 cubic feet. Between four and five hundred cubic feet 
of air are supposed to pass through the lungs daily, and 
during the calm sultry nights of the hot and rainy seasons 
it is impossible to keep up the supply of air without 
artificial ventilation. No plan hitherto in use can effect 
this most desirable end so well as that of properly 
arranged fans driving a blast of air through under- 
| ground masonry flues. It appears that this system of 
ventilation has been in operation at the Agra Central 
Prison for some time with success. “A common fan, 
worked by hand, the propeller of which is 3ft. Gin. 
| in diameter, and its velocity under 300 revolutions per 
minute, is found quite sufficient for each corridor of 
sixty-eight cells, measuring 283ft. in length. The prefer- 
ence is given to Lloyd’s fan, as the engineering substitute 
for the rude and antiquated punkah. ‘The apartment 
whence the fan exhausts the air it forces into the dwellings 
to be ventilated is fitted, according to the old East Indian 
| plan for cooling air, with screens of a peculiar sweet-smelling 
grass, kept moist by being sprinkled with water. In those 
rare cases where the air has to be heated, hot-water pipes are 
| best used. Tents require ventilation yet more than barracks. 
The frontispiece shows a view in India, afforded by a 
small European encampment. A large space is seen, 
with the usual background of palms, and other Oriental 
trees. A bullock is working a horse-gear, the motion of 
which is taken to a pair of revolving fans, which are driv- 
ing a blast of pure air into the tent, through a main tube, 
made of canvas and wooden hoops, while the foul air makes 
its exit at the top of the tent. Mr. Clark’s plans seem to 
show much mechanical ability; but there can be little 
doubt that good ventilation is one of the most difficult of 
problems. A draught has to be avoided as much as stag- 
nation, and it is very difficult to hit the true medium. It is 
physically impossible to have good ventilation in a confined 
space, as, if the current be strong enough to carry off all 
the impure air, it also causes a scarcely less deleterious 
draught. For this reason a sleeping room can be scarcely 
too large or too high, and the spacious apartments of 
wealthy people no doubt conduce to the, on the average, 
longer lives of the wealthier classes. A somewhat similar 
result is noticed in India, where “the most healthy men are 
those who provide themselves with large, well-ventilated 
bedrooms, and sleep invariably with closed doors and 
windows.” 

The necessity for fiitering the water in India is as great 
as that for getting rid of impure air. As is very well 
said by Mr. Clark,—“ There ought to be an authority, at- 
tached to every department and regiment, as responsible 
for the quantity and quality of the water supplied to the 
troops, as the Commissariat is for the bread and meat ; and 
until it is so the men will not be so healthy as they might 
be.” When the water of wells is brackish, or otherwise 
impure, the borings ought to be sunk deeper. The water 
should always be systematically filtered; drinking foun- 
tains should be erected, and ice-making machines employed 
for cooling the water. In laying out barracks, all these 
apparatus, the ventilating fan, the filter, and the ice- 
making machine, could be driven by the same steam en- 
giue. 

With regard to food, Mr. Clark insists on the necessity 
for attention to quantity—“the most abstemious are the 
most healthy men in India.” The amount of meat in the 
soldier’s dietary should be diminished; and he shows the 
importance of vegetables and dried fruit. ‘The different 
modes of “ conservancy” are next examined. While the 
“dry-system,” or the system of removal of night-soil and 














sweepings by hand-labour, “the best that has hitherto 
been adopted,” it is nevertheless defective. ‘The author re- 
commends the use of antiseptics, particularly “ McDougall’s 
Disinfecting Powder and Liquid,” and especially in the con- 
servancy of latrimes. He also proposes a modification of 
Macfarlane’s latrime—adopting it for the double purpose of 
water-closet and urinal—and finally disposing of thesewage 
on station farms. The efficient working of all the apparatus 
could be superintended by supervisors, chosen among the 
troops ; and he even seems to think that much of the work 
in laying down the sanitary arrangements could be carried 
out by the men themselves, many of whom are already excel- 
lent workmen. Mr. Clark is really a doctor with a strongly 
developed bump of constructiveness ; and, at the end of his 
book he gives us different sketches of rough but ingenious 
substitutes for revolving fans and other sanitary apparatus, 
He then makes a probably very good “portable blower,” 
with an empty barrel for a case; an excellent filter, to be 
constructed by an ordinary blacksmith; an ambulance 
cart, and an apparatus for testing the purity of atmospheric 
air. He finishes up with a plan of a “ central prison for 
2,500 prisoners,” which seems to have been drawn out and 
designed by himself. Altogether, this is an excellent little 
book, and is clearly the result of much enlightened thought 
and labour. 





Railway Reform. in a Letter to the Right Hon. the President of the 

Board of Trade. London: Longmans, 1865. 
THE writer of this letter, addressed to the President of 
the Board of Trade, on Railway Reform, would probably 
find a fairer field for his projects in such a comparatively 
new railway country as the one we have just been 
speaking of than in England. It is certain that he could 
point to some Indian railways as affording instances of 
success in obtaining profit from low railway fares. ‘This 
seems to be the leading idea of the writer, who points to 
the success of the penny postage as presaging the success 
of the adoption of “one penny per mile as the maximum 
charge for passengers.” ‘This is the second of his “ six 
standard points,” which he, “then a member of the House 
of Commons, pressed upon the notice of Government ” more 
than twenty years ago. The first was uniformity of gauge ; 
third, special trains to be at the service of the Government 
for conveyance of the Government mail bags, free of 
charge ; fourth, railways, railway shares, stock, and deben- 
tures, under Act of Parliament, to be exempted from all 
Government taxes, including property and income tax, pro- 
bate and legacy duties, fire insurance, poor rates, county 
rates, and all local rates ; fifth, railway bills to be exempted 
from all fees in Parliament, and other Parliamentary 
charges ; railway shares, stock, and debentures (unless ex- 
pressly forbidden) to be legal investments for all trust 
moneys authorised to be invested in Government funds.” 
The only mechanical question here is as to the means of 
obtaining uniformity of gauge. The ex-M.P. proposes 
none, except, we suppose, that of at once taking up all 
the broad gauge permanent way, and renewing the rolling 
stock, 





Portaste Enaines at Lincotn.—In 1863 no less than 593 en- 
gines, with 4,987 total horse-power, in 1864 as many as 664 
engines, making up 5,520 total horse-power, were delivered at the 
Stamp End Works. 

Posuic Works 1n Inpia.—The total estimated outlay on public 

works in India during the years 1864-65 is close upon eleven 
millions sterling. Of this, nearly five millions will be disbursed 
from the Imperial revenues, about a million and a half from local 
revenues, and four millions and a half from joint-stock capital, of 
which the interest is guaranteed by the State. 
* JnveNtION FoR SHarrenine Pins.—M. Cauderay, an engineer of 
Lausanne, has applied the galvavic battery to the sharpening of 
needles and pins, by connecting a bundle of wires with the nega- 
tive pole in the most ingenious manner. The process is said to be 
cheaper than the present method, which is also very injarious to 
the health of the workpeople, in consequence of the fine metallic 
dust disengaged. 

An Experiment with Iron Puatine on Saips.—The French iron- 
clad frigate Invincible has just been taken into the dry dock at 
Castigneau, which has afforded an opportunity of judging of the 
efficacy of the system applied to that vessel for preserving her iron 
plates. A band of zinc, which, by isolating the electric currents, 
guarantees the plates from that green coating which causes injury, 
has transformed the nature of that vegetation, and instesd of a 
casing of marine herbs, there was found attached to the frigate’s 
bottom a fine collection of corals. 

Tue Memoniat Tro tae Late Prince Consoxt.—The Times on 
Tuesday announced the arrival at Limehouse of the massive blocks 
of granite inteuded for the Lase and pedestal of the memorial to the 
late Prince Consort. The blocks are about to be polished at the 
works of Mr. Kelk, the contractor for the erection ot the memorial, 
and when that operation is completed, they will as speedily as 
possible be placed in position. ‘I'he stone is of singular beauty, 
compactness, and durability. It is taken from the quarries of the 
Scottish Granite Company, in the Isle of Mull, who hold under 
lease from the Duke of Argyll. It possesses in abundance all the 
properties necessary to en: bie it to resist the chemical action of the 
atmosphere. It is stated that several of the lighthouses on the 
west coast of Scotland, which have stood the test of inuumerable 
storms and the action of the severest frosts, are constructed of this 
granite; it is used in the construction of various harbours of refuge, 
in the building of the Liverpool docks, in the harbour at Greenock, 
in the foundations at Westminster Bridge, and at this moment in 
the foundations of the Thames Embankment. The stone has been 
selected for the immense red granite columus forming part of the 
designs of the new bridge at Blackfriars. 

Sa.ine Tevecrams.—After several unexpected delays, Devon- 
shire has obtained the advantage of shilling telegrams, aud is thus 
placed on an equality with other localities which have long enjoyed 
this privilege. It is a matter of no small importance to the 
mercantile community of the West not to be behind other places in 
the possession of those practical advantages upon which commercial 
prosperity depends. The progress of business and pleasure are 
largely dependent on facilities for rapid communication. We have, 
therefore, much pleasure in calling attention to the fact that the 
office of the United Kingdom Telegraph Company have recently been 
opened at Plymouth. ‘The principle adopted by this company is that 
of acharge of one shilling for twenty words to any part of the 
kingdom, and a message can now be sent from Plymouth to Dundee 
for that sum. It is satisfactory to find that while the tariffs for 
messages are being reduced, the prosperity of telegraph companies 
is increasing, and their business «ppears to become more profitable. 
This result is what might have been expected; for the use of the 
telegraph wires may be almost indefinitely extended, and in pro- 
portion as the wires are made useful to the public so will profits 
accrue to the telegraph companies. Mechanical arrangements for 
telegraphy are now so greatly improved that forty words can be 
transmitted in one minute, and it is therefore evident that a high 
charge is no longer necessary to secure a fair profit to the telegraph 
ee mpanie s— Western Meruing News. 
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THE METROPOLITAN AND ITS EXTENSIONS. 
Few undertakings in modern times have been accomplished 
under greater difficulties, and few have a brighter prospect before 
them, than the Metropolitan, or Underground Railway, as it is 
termed. Its construction was commenced and completed with the 
shares at a discount at one time of nearly 60 per cent., and since its 
opening the shares have been at a premium of more than 50 per 
cent. The Metropolitan Railway has passed through many phases ; 
at one time ridiculed as Mr. Pearson’s pet scheme, sneered at as a 
sewer, depreciated and then courted by the great companies, spoken 
of as a hopeless speculation, but now regarded as one of the few 
good paying lines, and, by all whose opinions are deserving of 
respect, considered as one the future of which is yet capable of im- 
mense development. The fact that five great companies, having a 
total mileage of more than 3,000 miles, have felt it essential to their 
interests that they should have power to use the Metropolitan 
affords the best possible evidence of the value of the line as a great 
metropolitan communication. Up to the present time many persons 
have been too apt to look upon this railway as one merely connecting 
Paddington with Farringdon-street—starting from, and going to, 
nowhere. A few weeks will suffice to place the Metropolitan in a 
very different aspect before the public; we refer to the rapidly- 
approaching time when the extension to Finsbury wil! be completed, 
aud a terminal station be thus provided within 400 yards of the 
Bank of England. 

The Metropolitan Extension to Finsbury commences near the 
bottom of Rae-street, a few yards from the Clerkenwell Sessions 
House, or the world-famed spot where “ Hicks’ Hall formerly 
stood.” From this point of departure, in its course eastward, the 
Metropolitan will have four lines of rails. Between Rae-street and 
King’s Cross two lines in addition to those already in work will be 
provided, and some progress has been made in this widening of the 
line to the north. Passing from Rae-street through the present 
Farringdon station yard, the four lines of rails will pass under 
Smithfield, picking up at the West-street junction the traffic of the 
London, Chatham, and Dover, and the London and South- 
Western. At Smithfield there will be an immense underground 
area, from which me. and poultry can be raised to the new market 
to be built in Smith . d. The greater portion of the excavation 
and retaining walls this part of the line have been completed. 
Passing on from Smithfield, the line follows the course cf Long- 
iane, and at the easte d there will be the Aldersgate-street station. 
This will be one of the finest stations in London. It will be 550!t. 
in length, covered wi h a iight ornamental iron roof, and will be 
provided with three ; atforms. The view looking west through 
the station from the principal entrance in Aldersgate-street, as shown 
on the plan, will be very effective. The station extends from 
Aldersgate-street to the south-west corner of Charterhouse-square. 
The railway at this spot, and for the whole distance between Smith- 
field aud Finsbury-pavement, will be open cutting, and not tunnel, 
as is the greater portion of the Metropolitan. The extension line 
then passes under Aldersgate-street, without altering the present 
level, crosses Barbican at an angle, passes under Redcross-street, 
Whitecross-street, Milton-street, Moor-lane, and Little Moorfields, 
up to Finsbury-pavement. At this point this section of the Metro- 
politan Extension will stop, to be continued, however, almost imme- 
diately to Trinity-square, Tower-hill, and so on to form a portion of 
the Metropolitan District Railway, for which the Act was passed 
last session. ‘I'he works upon the section just described are within 
a few weeks of completion. The station at Aldersgate has its walls 
up to the ground level, and the iron work of the roof is in a very 
forward state. The station at Finsbury will be a very spacious one. 
Its area will be bounded by Moor-lane and the Finstury-pavement 
on the east and west, and by Fore-street and New Union-street on 
the northand south. When it is considered that accommodation 
wil! have to be provided here, not only for the traffic of the Metro- 
politan itself, to be hereafter immensely augmented by the District, 
or Inver Circle, Railway—the Great Northern, the Midland, the 
Great Western, the London, Chatham, and Dover, and the London 
and South-Western, it is clear that no station of ordinary dimen- 
sions will accommodate ihe traffic. The large area now occupied 
by Whitecross-street Prison has been this year scheduled, and the 
necessary powers will be applied for to enable the company to add 
this site to the available area for their station. With respect to the 
public services which the company have rendered in return for the 
demolition of so much property, they have improved the sewerage 
of the streets through which the line passes, and have widened 
Moor-lane, Milton-street, Barbican, and portions of Aldersgate- 
street and Long-lane. The contractor for the work is Mr. Kelk. 
The length of the extension to Finsbury is about three-quarters of a 
mile. As to the cost of making a railway of four lines of rails, 
with two enormous stations, through a densely populated part of 
the City, we have at present no data for judging; but, if the cost be 
great, tho traffic must assuredly be immense. 

A second line intimately connected with, and practically forming 
part of the Metropolitan, is an extension to St. John’s Wood and 
jampstead. This line, the prospectus of which has been issued, is 

a little over two miles in length; when completed, as it is intended 
to be, to Hampstead, its length will be about three miles. The line 
starts from the Baker-street station of the Metropolitan, passes under 
the Park-road, the Regent’s Canal, along the Finchley-road, and 
terminates at the Finchley-road station of the Hampstead and City 
junction line. There will also be a station a little short of this 
junction, which will connect with the Midland line, and bring it 
into communication with the Metropolitan and Inner Circle 
systems. There will be three intermediate stations—one close by 
St. Jobn’s Wood Chapel, the second near the Eyre Arms, and the 
third at the Swiss Cottage. All the stations will be open to the air, 
though the line itself will be in a covered way between Baker-street 
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and the Swiss Cottage; beyond the latter point, and when passing | 


through the estate of Sir Thomas Wilson, its course will be in the 
open country. The railway will be constructed as a single line, 
and this for two reasons—the first, on the ground of economy ; and 
the second, because a single line may be constructed without inter- 
fering with the traflic of the thoroughfares beueath which the road 
is to be made. It is proposed to work the line on what is known as 
the “ pilot” system—one of the modes strongly recommended by 
the Board of Trade, and one in which an accident from colli- 
sion appears utterly impossible, The plan is a very simple one. 
It consists in requiring that no train shall start from one station 
untilit has received a “pilot” from the train which has left the 
station in advance. If there is one thing more clearly established 
than another, it is that no man can be in two places at the same 
moment of time; and as he cannot be on two engines at the same 
time, a collision cannot by possibility occur. The railway between 
Baker-street and St. Jobn’s Wood, for instance, will have five 
stations, or four sections of line, At each station there will bea 
double line of rails, the intermediate portion being only single line. 
A train starting from the Finchley terminus towards Baker-street 
would meet at the Eyre Arms the train which left Baker-street at 
the same time, that being about half-way betwe:n the two termini. 
One train would go on to the up, the other on to the down line at the 
station. But the driver of the down-train will not start until he 
has received the pilot who travels with the up-train ; neither will 
the driver of the up-train start his engine until he has taken up the 
pilot from the down-train. There will then be a man whose only 
duty it will be to travel backwards and forwards upon his section of 
line. The pilot from Baker-street will never pass beyond the Eyre 
Arms, and in like manner the Finchley pilot will never be found 
south of the Eyre Arms. The plan might be carried out to a still 
greater extent, and each station have its own pilot. The distante, 
however, between the stations is so small—not more than half a 
mile—that no advantage in point o! rapidity of working would be 
gained by this further subdivision of the line. The railway may 
be worked without difficulty at the rate of ten trains per hour each 
way ; and this would enable the company to carry 60,000 passengers, 
or « number equal to that which now travels upon the Metropolitan 
line between Hammersmith and Farringdon-street. Being a short 
line, and divided into such convenient and easy distances by the 
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stations, it is easy to understand how a very much larger number 
of passengers can be carried upon it as a single line than if it were 
one of a greater length. The frequency of ihe trains m«st be 
governed by the time occupied in running—the shorter the time, 
the greater the number of trains; and in the case of the St. John’s 
Wood line the minimum of running time appears to kave been 
gained. The plan of double lines at the stations, and the adoption 
of the system of compelling the pilot to dismount from one engine 
and go on to the other, must provide the perfection of safety in 
travelling. 

Tt is intended to ask for powers in the coming session to extend 
the railway from Finchley-road to High-street, in the centre of 
Hampstead. The proposed station will be close to Flask-wall, and 
will be at a level of about 20ft. below the High-street. Mr. Fowler 
and Mr. Marr Johnson are the engineers for this as well as for the 
other portions of the Metropolitan system.— Railway News. 











RAILWAY SLEEPERS. 

As lines of first-class and feeder railways gradually extend over 
India, says the Calcutta Engineers’ Jorrnal, the question of the future 
supply of sleepers forces itself more and more on our attention, 
and the durability and prime cost of wood, and the possible timber 
supply from the forests of India, claim our most serious consideration. 

For high speed railways wood has so many advantages over iron, 
whether cast or wrought, that it is scarcely likely that recourse will 
be had to the latter material, when the former can be obtained in 
sufficient quantity to meet our requirements; being at the same 
time of durable kind, and of not excessive cost. The wear and tear 
of the rolling stock, on a road laid on cast iron, is a serious objection 
to any form of iron sleeper, such, e.g., as Greaves’ pots. These 
sleepers are, we believe, still employed to some extent on the East 
India line as well as that of Madras, but much difficulty is found in 
so laying them as to preserve them from unequal strains, and the 
consequent breakages render their use by no means economical. 

On the Bombay and Baroda lines, Adams’ No. 1 sleeper, con- 
sisting of angle bars bolted longitudinally to the rails, were laid in 
the first instance, but were found to bend under the great weight of 
the engines employed on that line, and were, after a short trial, 
replaced by Adams’ No. 2 sleeper, which consists of two bulks of 
timber similarly bolted to each side of the rail by bolts beneath it. 
Here also, therefore, iron has been rejected, on experience, in favour 
of wood. 

A form of wrought-iron sleeper, a description of which appeared 
in our journal for August, 1863, Barningham’s patent, has not, so far 
as we are aware, been tried inthis country. This sleeper is concave 
and semi-elliptical in section, and is laid transversely, having 
wrought iron chairs forged on to the sleeper. Of all the forms of 
iron sleepers hitherto proposed, it is, we think, one of the most pro- 
mising, but it is open to the objection of all iron, viz., vibration, 
which is so destructive of the rolling stock. 

Assuming, then, that only in the case of failure of supply of 
wood sleepers will those of iron be introduced, to any great extent, 
on our Indian lines, we have to direct our attention to the sources 
of the former, and these we find are as follow :— 

Creosoted pine from England. 

Jarrah and other woods from Australia. 

‘Teak, ironwood, &c., from Burmab. 

Native Indian woods (sal, &c.), chiefly from the forests of the 
Himalaya and west coast. 

The first of these appears to be durable in ali the variations of 
Indian climate—in Scinde and in Bengal. A part of the Hast 
Indian Railway, near Bally, was laid with fir sleepers in 1852, and 
they are now perfectly sound, and promise to last for several years 
tocome. Dr. Brandis, in a report written at the beginning of last 
year, considers that the average life of a good creosoted fir sleeper 
is probably not less than fifteen years. In Scinde they are liable 
to split and twist, owing to the great dryness of the climate, but 
show no signsof decay. The cost is now five rupees a sleeper in 
Calcutta. In Kurrachee, four years ago, it was a trifle less. 

Australian woods have been more extensively used in Madras 
and Bombay than on Bengal lines. Of those hitherto used the 
jarrah, or Australian mahogany, is preferred. This is a heavy 
wood, weighing 52} 1b. to the cubic foot. it is very hard, and, in 
Madras, is found more liable to split from exposure to the sun than 
teak or the Indian native woods; so that,in an average period of 
eighteen months from the time of laying, 10 per cent. of the 
sleepers were found to have deteriorated from this cause. The 
Madras climate is, however, much drier than that of Bengal, and it 
is probable that it would prove moredurablethere. A wood called 
jarool, which may possibly be the same as the above, sleepers of 
which were laid at Howrah in 1858, is found to be still sound. 
Blue and white gum have been tried on the Scinde Railway, but 
were found to split by the driving of the spikes. But many woods 
which would prove unsuited to the dry climate of Scinde, might 
give more favourable re: \lts elsewhere; and we must, therefore, 
consider their applicability as sleepers on our Indian railways as 
still an open question. The cost of blue gum at Kurrachee was 
four rupees a sleeper. But, like jarrah, this is a heavy wood, and 
carriage to the interior would, tuerefore, add much to its ulti- 
mate cost. The possible supply of Australian woods appears to be 
unlimited, 

We are indebted to Dr. Brandis for some very valuable informa- 
tion on the capability of the Burmah forests of yielding a supply 
of sleepers. Of the durability of teak there appears to be little or 
no question ; while its weight (between 40 Ib. and 50 1b. per cubic 
foot, as stated by Dr. Brandis—by Mr. Brunton, as the result of 
actual experiment on seasoned timber, at 33} lb.) is considerably 


| less than that of sal, or the Australian woods above mentioned. 


its cost, however, is greater, viz., six rupees per sleeper in Calcutta; 
but Dr. Brandis considers that it would prove so much more durable 
than sal or other woods yet tried, that this would fully compensate 
for the greater cost. ‘There is a large quantity of small and second- 
class timber in the Burmah forests pow useless, and generally left 
to rot on the ground, or to be consumed by the annual jungle fires, 
It is this that Dr. Brandis would propose to utilise for sieepers, and 
he calculates the probable yield from this source to be 300,000 pieces 
per anpum, , 
Another wood supplied by the forests of Burmah in great 
abundance, and which is scarcely less durable than teak, is iron- 


wood. This is now being tried for the first time on the East Indian | 


Railway, the sleepers being cut to half the usual thickness, viz., 
2hin. (instead of 5iv.), a plan which, if found to answer, will 
remove much of the objection attaching to this wood on account of 
its great weizit—65 lb. per cubic foot. t 


at three rupees a piece. It is liable to be attacked by white ants, 
but experience seems to show that railway sleepers are less exposed 
to destruction from this cause than wood in other Jocalities. It is 
well known that white ants will only work in undisturbed ground, 
and it seems probable, from the extreme rarity of railway sleepers 
being attacked by them, that the frequent vibration to which the 
latter are exposed drives away or de-troys the insects. 





South Kensineton Museum.— During the week ending 21st 
January, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 
10,705; on Wednesday, Thursday, and Friday, students’ days, 
(admission to the public, 6d.) open from ten am. till four p.m.. 
1,874; total 12,552; from the opening of the museum, 5,075,688. 

Rattways in New Soura Wates.—Tenders have been called for 
the Great Southern Extension, which will carry the railway into 
the town of Goulburn. The length of the line will be twenty-six 
miles twenty-seven chains, and it is to be let in one contract. 
There will be a number of heavy cuttings, but the most formidable 
w» rks will be the bridges across the numerous rivers and creeks, 
‘lose to Goulburn there is to be a tubular girder bridge, over the 
Mulwaree Ponds, with twelve openings of sixty feet. It is not 
decided whether the piers are to be of stone or brick; prices for both 
kinds of work are to be given, and that which is found the most 
economical will be adopted. The line will twice cross the 
Wollondilly river; the bridge at the first crossing will have seven 
openings of 60ft., and one of 130ft.; that at the second crossing will 
have six openings of 60ft., and one of 130ft. At Barber’s Creek 
there will be a bridge with five openings of G60ft.; that at Box's 
Creek will have two openings of 60ft. Excepting that at the 
Mulwaree Ponds, all of these bridges will have single-web iron 
girders; the piers to be of stone or brick, as may be found most 
economical, Over several other creeks there will be large viaducts, 
mostly of timber. The ballasting and the permanent way will be 
included in the contract, for the performance of which three years 
will be given. 

TELEGRAPHIC EXTENSION AND Rerorm.—Very great progress has of 
late been made in this important matter onthe Continent. The French 
Government has just placed the electro-semaphoric posts on the 
coast in connection with the general telegraphic system, so that 
messages may now be despatched and received at these outposts in 
the same manner as in the towns. The Monifeur has just published 
a complete list of these semaphores and of the more important 
places situated within the vicinage of each. Another very important 
announcement has just appeared in the same journal, containing 
the results of recent couventions made between France and foreign 
governments. According to the new arrangements the cost of a 
message between any of the offices of France and the Papal States 
is now 5francs for twenty words, and half that sum for each 
additional ten words ; between France and Prussia, east of the 
Weser and Werra, 4 francs and 2 francs; between France and the 
Rbenish Provinces, and also between the former and Baden, 3 franes 
and 1} francs. The importance of these conventions will be best 
understood by a few instances. A message between Paris and 
Rome will cost 5 francs instead of 13 francs 50 cents; one between 
Paris and Cologne, 3 francs instead of 7 franes 50 cents; between 
Paris and Berlin, 4 francs instead of 12 franes-; between Marseilles 
and Vantzic, 4 francs instead of 15 francs, belween Bordeaux and 
Memel, 4 francs in place of 18 francs ; and between Toulouse and 
Carlsruhe, 3 francs instead of 9 francs. 

Tue Warr ANNIVERSARY AT GReENOCK.—On Thursday last Dr. 
Joule, of Manchester, delivered a discourse in the upper hali of the 
Watt monument, at Greenock, before the members of the Greenock 
Philosophical Society, on the occasion of the anniversary of tha 
birthday of Watt. There was a numerous and attentive audience, 
We append a short abstract of the paper, which was entitled “Ou 
some Discoveries in the Science of Heat, made since the time of 
Watt,”’ and was illustrated by a series of interesting experiments, 
including the exhibition of four varieties of engines in operation, 
namely, the steam engine, the electrical engine, the electro-magnetic 
engine, and the thermo-electric engine. After adverting to the 
early history of this science, the author said that the theoretical 
groundwork was laid by Bacon and Newton, the former of whom, 
along with Locke and other contemporaries, considered heat 
as a motion among the particles of matter, and the latter of 
whom announced the principle of the conservation of force. The 
first step towards an experimental verification of the theory 
thus indicated was made by Count Ramford. This eminent 
man had noticed that a large quantity of heat was developed in the 
operation of boring cannon. He arranged an experiment with a 
view to determine exactly the circumstances of this phenomenon, 
and he found that the power of one horse exerted during 24 hours 
i» the work of boring produced a quantity of heat equal to the rais- 
ing of 261b. of water to the boiling point. Davy sume time after 
made a very important experiment. He rudbed two pieces of ice 
together, and found them to be partly liquefied, although the sur- 
rounding temperature was kept at the freezing point. ‘The author 
described the researches he had made from the year 1840, by which 
he had succeeded in giving a complete demonstration of the dyna- 
mical theory at present received. ‘These researches showed conclu- 
sively that whenever work is produced by a steam, air, electro- 
maguetic, or other engine, it is produced at the expense of the heat, 
which would otherwise have been evolved by the chemical actions 
taking place. On the other hand, they showed that whenever work 
is used in friction, heat is produced proportionally. The result’of 
a great number and variety of experiments showed that this 
relation between heat and work is strictly definite, aud is ex- 
pressed as follows : The quantity of heat which is able to 





raise the temperature of water one degree of Fahrenheit is equi- 
valent to the power which could raise that water to the height 
of 772ft. The author had found that if air is allowed to expand 
without doing work no sensible quantity of heat is absorbed, show- 
ing that gases are most probably composed of particles in a state of 
constant rapid motion. His experiments along with Professor 


| Thomson, on the thermal effects of fluids in motion, had shown that 


the heat derived by bodies whirled in the air was adequate to the 
explanation of the phenomena of shooting stars, The dynamical 
theory of heat had led to important speculations in cosmival ques- 
tions. It was probab.e that in the beginning matter, destitute of 
its forces, was spread uniformly over space; that afterwards, by 
Almighty fiat, gravity and other forces were superadded. The 
effect would be the gradual coalescence of matter into suns and 


| systems. A key is thus given to the interpretation of the Mosaic 
| record, in which the earth is represented as at first “ without form, 


The ironwood of the | 


forests of the west coast has been tried on the Bombay and Baroda | 
line to a considerable extent; but, like many other hard woods, was | 


found to be split by the spikes. The strength of the ironwood to 
resist breakage has been tried by Mr. Power, who finds that the 
creosoted pine sleepers, 10ft. by L0ft. by 5in., were broken by a 
weight which the ironwood, of half the thickness, resisted without 
fracture. Experience will show whether sleepers so thin as 2}in. 
will deaden vibration to the same extent as the din. sleepers of the 
softer wood. Judging & priori we should doubt whether they 
would de so, and whether this would not prove an objection to their 
employment. 

Dr. Brandis suggests the trial of some other native woods of the 
Burmese forests, which are found in sufficient quantity in forests 
comparatively easy of access to justify the assumption that they 
may some day form an article of trade on a large scale. These are— 

Weight of one 
cubic foot of half- 
seasoned wood, 


Seet (Albizna elata) .. «2 oe o¢ oe «oe 42 to 55 ibs, 
Nabhay (Odina Wodier) 1. .. «2 «+ «« 65 ,, 
Bambouay (Careya arborea) .. «2 oe + 55 55 
Bymmah (Lagerstremia regina) «2 .. «+ 44 ,, 
Toukoha (Vitex leucoxylon) .2 o 42 ,, 


These are less durable than teak, but might be procured ata 
cheaper rate. The Pymmah might be imported from Chittagong 





and void;” and then a new state of things is inaugurated by the 
creation of energy. Turning our view to the phenomena oc- 
curring at the present time on our own globe, the power ra- 
diated from the sun on each square mile of the earth’s surface 
is on the average equal to a thousand engines, each of a thousand- 
horse power, kept constantly at work, This gigantic power is deve= 
loped in a great variety of forms. It appears in winds, in the cur- 
rents of the ocean, in the fall of rain and the flow of rivers, in 
lightning and magnetic disturbances. It builds up plants by for- 
cibly tearing asunder the constituent elements of carbonic acid. 
The carbon thus collected is stored in the shape of peat or coal, and 
thousands of years afterwards its affinity for oxygen is made use of 
in heating and lighting our houses, and as a substitute for manual 
labour. Engines were contrivances for utilising the force of che- 
mical affinity. ‘The modes by which this is done are various. In 
the case of the steam engine the intermediate agency is heat; in the 
electro-magnetic engine it is electro-magnetism ; iu animals it is the 
mysterious function called life. To Prof. William Thomson chiefly 
we owe the complete theory of the efficiency of machines. At the 
close of the lecture Protessor Rankine, in a eulogistic speech, 
remarked that the merit of demonstrating the great dynamical law 
of heat belonged to the lecturer, Dr. Joule, and that it was a 
discovery second only in importance to the law of gravitation 
discovered by Sir Isaac Newton. Votes of thanks were accorded to 
the lecturer, Professor Rankine, and Professor William Thomson. 
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LOCOMOTIVE 


Ur to the year 1845 the history of the French locomotive is 
identical in every respect with that of its English brother—s fact 
easily accounted for, when we remember that previously to that 
period, with perhaps oue or two unimportant exceptions all the 
existing continental railways were worked by locomotives con- | 
structed by English firms, Certain French engineers, nevertheless, | 
claim the original idea of steam locomotion as one for which the 
world is indebted to France, and to France alone, pointing with | 
triumph to Cugnot’s engine, preserved in an old church near the 
Conservatoire des Arts et Metiers, in Paris, as the first practical em- 
bodiment of an invention which has wrought a mighty change inthe , 
world, Cugnot's engine, built by Brezin in 1771, represented the 
labours of more than three years of anxious toil on the part of one 
who lived before his time. There is no reason whatever, to doubt 
that it was the first self-propelling machine depending on the action 
of steam for its operation, ever called into existence, and English 
engineers have always willingly accorded to the memory of the 
inventor the meed of honour justly due. But Cugnot dreamt not 
of railways, and without these the locomotive could not possibly 
have attained to anything, even distantly resembling its present 
position. All things considered, it is possible that the idea of using 
jron rails to facilitate the progress of loaded vehicles deserves to 
stand higher than that of employing mechanical agencies in thesub- 
sequent task of hauling loads on such a track. The modern railway 
is essentially an English invention on which the locomotive has 
absolutely depended for its existence, and as the system had actually 
been worked out and brought to a certain degree of perfection in 
this country long before it found its way to the Continent, it followed 
as a natural consequence that the world resorted, perforce, to our 
earlier mechanical engineers for its plant and rolling stock. Possi- 
bly the first locomotives ever built in France were constructed by 
M. Mare Sequin, engineer of the St. Etienne Railway, near Lyons, 
It is ceitain that he patented the multi-flued boiler in 1828, and in 
1829 he applied the principle to two single flaed locomotives, built 
by George Stephenson, and imported for use on this line. Many 
years elapsed, however, before French engineers learned to go alone; 
und eve n after extensive works had been called into existence we 
find that a very considerable number of lozomotives were con- 
structed solely from English models. It must not be forgotten, 
however, that cheap lines were inaugurated on the Continent; 
capital was not very plentiful, high speeds were not, and even now 
are not, valued in France, Germany, and Belgium as they are in | 
this country. ‘The demands for increased facilities for inter- 
communication were imperative, and thus lines were constructed 
with inclines and curves of such a character that locomotives of the 
ordinary English type were found uusuitable to the working 
conditions, During the last few years we have been gradually 
adopting @ similar course of practice, and it is by no means 
unusual to find branch and extension lines which could not 
possibly be worked with economy, if at all, by the engines con- 
ducting the immeasurably heavier main-line traffic with certainty 
and economy. Railway companies have found it to their advantage 
to fit the engine to the road, rather than the road to the engine. 
This policy, although in the strict sense mechanically wrong, is 
nevertheless commercially right; and we find as a consequence 





| adopting in Great Britain. 
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that the more recent examples of locomotive practice in this country 
present many and important differences, when compared with those 
of some years back. French engineers, however, have entered 
upon the construction of lines with an audacity which has taxed 
the skill of the mechanician to the utmost; and we find inclines 
worked on the Continent such as we have hardly yet dreamt of 
The engines employed are of colossal 


proportions, and the peculiarity of the fuel used—for the most part 
small slack—has rendered modifications in design necessary which 
have totally altered tne external characteristics of the machine. 


We may select Petiet’s and Flachat’s latest designs as examples. | 


But apart from every consideration connected with permanent way 
and gradients, important changes in locomotive practice have been 
introduced by Continental engineers since they began to build for 
themselves. In many of their designs it would appear that every 
consideration has been sacrificed for the sake of originality. In 
other words, arrangements of mechanism have been adopted, not 
because they held out any advantage as compared with others 
already in use, but simply because they were novel. Thus to 
English eyes more than one of the types held in at least moderate 
estimation by French railway companies, are grotesque and bizarre 


in their external characteristics: and we find for the most part | 


little worthy of being imitated in our own practice. With all 
this, however, it is certain that in many cases results are obtained 
fully equal to anything realised in Great Britain. Since 1861 
France has struck out a distinct path for herself, and her proceed- 
ings in locomotive construction are now watched with considerable 
interest by English engineers. The facilities for acquiring informa- 
tion are not great, and it is more than probable that, in this country, 
less is known of foreign examples of machinery than is desirable. 
Of French locomotives, in particular, little accurate information is 
accessible to the great bulk of English engineers. With the leading 
characteristics of the most recent novelties we are all familiar ; but 
these, it must be remembered, cannot be taken as exponents of the 
entire system. We feel great pleasure, therefore, in laying before 
our readers amass of information on nearly every subject connected 
with the French locomotives of 1864, such as we believe has never 
been previously published in England. A single glance will sufiice 
to show the amount of labour which has been expended in the pre- 
paration of these tables, and when we add that they, as well as 
the diagrams which accompany them, have been prepared by one of 
the most eminent locomotive engineers in Paris, they certainly lose 
nothing of their value. 

We have stated that up to the year 1845 all the locomotives 
working in France were by English makers, With a very few 
exceptions the habitual types were Bury’s, with four wheels, and 
Stephenson’s, with four wheels. Subsequently Stephenson’s six- 
wheeled and long boiler engines were introduced into partial use ; 
as might be expected, nearly all these have been out of service 
long since ; many were sold to contractors, others found their way 
to the scrap heap. Among the exceptions we may point out an 
engine working on the St. Germain’s line, originally fitted with four 
wheels. ‘his has been converted, several years since, into a six- 
wheeled tank. Several engines by Verpilleur similar to that shown 
in Fig. 36 worked the coal traffic from 1845 up to 1853 on an incline 
of 1 in 60 from Rive de Gier to St. Etieune. They were originally 
built for a 30 Ib. rail, and, in order to give them sufficient adhesion 
a pair of outside cylinders were fitted to the tender, as shown, 
iv order to utilise its weight, on a system nearly identical with that 
recently patented by Mr. Sturrock, and, singularly enough, em- 
ployed by him for a nearly similar purpose, namely, working the 
coal traffic of the Great Northern on certain steep inclines. In 1853 
heavier rails were laid down, and the engines turned out of service. 

The general characteristics of the engines built since 1845 will 
be easily gathered from the diagrams. Their principal dimensions 
will be given in a tabulated form in our next impression. A few 
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general remarks, however, may not prove out of place here. 
Figure 20 Crampton’s patent. These engines still enjoy con- 
siderable favour on many of the earlier French lines with easy 
gradients. In working express traffic with moderately light trains 
and few stoppages, they apparently serve a sufficiently good pur- 
pose; the general defects of the system are such, nevertheless, 
that it is improbable that the type will be perpetuated, Stephen- 
son’s long boiler engines run too light on the leading wheels, and, 
as they were very liable to derailment, such of them as are still in 
use have undergone various modifications, as stated in T'atle No. L, 
| and illustrated in Fig. 17. 
| TheAllen, or Crewe, engines are known in France under the term 
‘“ systeme Buddicum,” we believe because they were first introduced 
into the railway system by that gentleman. 

The Southern Railway Company, and the Orleans Company, work 
all their express trains with engines of the kind shown in Fig. 13. 
The boilers are rather more powerful than that of the engine 
| shown—one of the very first of the type built in France. 

As an example of comparatively recent practice, we may select 
Petiet’s express passenger engine, Fig. 37. The trains worked by 
these engines uusally consist of eighteen carriages, weighing nine 
tons each, the average running speed forty miles per hour. In some 
cases on inclines of 1 in 200 they also work sixteen carriages at 
forty-five miles, and ordinary passenger trains of twenty-four 
carriages at thirty miles per hour, the gross consumption of fuel 
being rather under than over 231b. of very small coal per mile. 
Some difficulty having been experienced from the use of long 
coupling rods, the more recently constructed engines of this class 
are fitted with four cylinders. The grates are made on Belpaire’s 
system, with cast iron bars but jin. thick on their upper surfaces ; 
the air spaces are the same. The long wheel base ensures steadi- 
ness, the end play allowed to the intermedial axle boxes permitting 
curves of exceedingly small radius to be traversed with facility. 
The barrel of the boiler is almost ecmpletely filed with tabes—a 
horizontal steam chamber surrounded by the usual products of com- 
bus:ion being provided on top. ‘The heating surface of this super- 
heater, as we may term it, varies in amountin different engines from 
100 to 200 square feet. The top plate of the external fire-box is 
parallel with the corresponding plate of the internal fire-box, the 
two being stayed together sem.-long to the side, In order to 
obtain sufficient width the grate extends beyond the frame over the 
trailing wheels. 

Engerth’s engine, introduced in 1856, and built at Creusot, 
for working the coal traffic of the Chemin de Fer du Nord, 
has been so fully described in our pages already that we need not 
enter into any consideration of its peculiarities just now. These 

| engines haul trains of forty wagons, weighing each, with load, 
| about 14 tons, at a speed of fifteen miles an hour, and a mean con- 
sumption of fuel equal to about 48 Ib, per mile. 

Petiet’s last tank engines, Fig. 40, are claimed by French engineers 
as the most powerful in the world. They are employed in conduct- 

| ing the heaviest traflic on steep inclines. The boiler is nearly 
identical with that of the express engines on the same system. 
The grate is absolutely the same in every respect, save dimensions ; 
the leading and trailing axles have an end play of {ths of an inch; 
the permanent wheel base is but 12{t., so that curves of but 
160 yards radius are traversed with moderate ease. The engine 
shown is fitted on Beugniot’s system, and traverses curves of 9Uft. 
radius. The load conveyed in regular servive is stated at forty-five 
wagors, weighing, loaded, fourteen tons nearly each, on inclines of 
1 in 200; and speed is given at fifteen miles per hour. This, 
of course, can only be the average speed of a long run, taking 
advantage of descending inclines and levels. ‘The gross consump- 
tion of small coal is about 50 Ib. per mile. 

Of the Bourbonnois type (Fig. 9) more than 600 engines have 
been built; recently the feed pumps have been replaced with the 
Injector. The Lyons line is worked by 260 of these engines, similar 
in every respect to that shown. 





TABLE N°” I.—LOCOMOTIVES IN SERVICE ON THE FRENCH RAILWAY SYSTEM IN THE YEAR 1864. 


The letters are—P. L. M., Paris, Lyons, and Mediterranean; P. O., Paris and Orleans; N., North; E. East; W. West; S., South. 


























t LOCOMOTIVES BY SERIES SIMILAR IN THE SAME TYPE, 
= = = Name and specification of No. of 
%3 x4 class. Series. Year of construction. each 
class. 
: Stephenson, Sharp; ordi- 1 (Es Old Mulhouse Company oc ce ce ce ce ce oe ee 1840—45 27 
2 ( ' 1840 \ nary English passenger | J) P.L. M., Southern Division, for fast trains, Stephenson ee es « Exhibition of 1855 16 )) 
3 ( “i } locomotive ; inside cy- i P. L.. M., Southern Division, for fast trains, Nimes Works Company 857 10 5} 
1 linders, outside framing. _N., A. Sturrock’s express engine ee ve os 62 oe 60 os c% 1859 1 
| | 
s* PW., Old Rouen Company, now tank engines .. 6. «2 ee ee 1843—mod., 1855 38 
‘ / Buddicom, for passenzers, \w:, Havre branch, now tank engines . ee ° oo 1846-—1mod., 1855 10 | 
j , yan \ Crewe engine; outside | 2 | /W., fast trains, tank engine 6. 6. we we eee oe 1853—57 6 )) 
: a3 7" evlinders, double fram- P. O., Old Company, Orleans and Bordeaux (like No.6)... a. oe Is46 8 1 
of) \ ing. j: o., do, do, engine for fast trains, 6ft. 7in. wheel 1852 12 5 
10 N., Old Amiens and Boulogne Co., now tank engines with 8 wheels 1846—mod., 1859 30 
! tt 1844 Buddicom’s .. .. «- 3 W., Old Paris and Rouen Company, goods locomotive .. se 0s | 1844 10 
e = ( Allan’s type, for goods, | ( Built for the Orleans and Bordeaux Railway ; changed into tank engine . — @ 
2 IV 1845 ; with 4 +t Is coupled. 4 |. for the Commentry collieries by the P. O, Railway Company oe 1645—mod., 1857 , 
1 we Is4 phenson’s inside cyldr. | P. O., Old Paris and Orleans Company, Ivry Works, Paris .. ° 1845 5 | 
| 
MOVE 1345 , pnd ag eh Fac = 5 | } N., Paris and Lille branch .. .. ‘ ee ee oe oe ee | 1845—mod,, 1849 | 34 | 
= ] 
I> ) Siephenson’s 1} boiler, \ Il’. L. M., Southern Division (late Lyons and Mediterranean) .. . 1845— 48 16 
6) VIL, Is45 |) OLCPEnson’s fons OOEes 6 12 E., Old Company of Paris and Strasbourg 4. «. ee os oe ee 1s47—49 67 ) 
i7 J (- outside cylinders | ( E., Old Company of Montereau and Croyes .. 0... ee os wel 1845 12 $] 
j | 
is (?. L. M., Southern Division (late Lyons and Mediterranean) .. .. 1846-—48 5 \| 
19 P.L. ditto ditto by Ke@ehlin .. | 1s49 6 |) 
”) ipL. M. (itto ditto by Kachlin 2. | 1850 —55 42 | | 
l ta" * ditto ditto by Creusot Co 1854 12 |) 
22 | H P. L. M., ditt ditto by Keehlin .. | 1855 12 | | 
iP.L.M ditto ditto by Nimes Works | 1855 1 
1 | | P. L. M., ditto ditto sourbonnois type Is60 0 > 
, 2.2... ditto ditto by Keechlin 1863—64 » } 
J | P. L. M., (late Lyons and Geneva Company)... ee 1855 20 | 
i P. L. M., ditto os 08 ef ef ce 1857 12 | 
a | P. L. M., Northern Division, Great Central type, by Cail .. ..) .. 1854 16 
4 Stephenson, outside cylin |} P. L. M., Northern Division, Rhone and Loire branch type, by Oullins 1855—57 20 
, Vil TT ) rs; mixed engine, 7 é i’. L. M., Northern Division, Bourbonnots branch oe se 1858 —63 50 ) 
f , ith the long boiler ; s ) P. O., Old Company of Paris and Orleans oe ee 1845 —46 15 \ 
- inside frame. | P. O., type of the Great Central, by Oullins oe ee 1857—5s 22 | 
ut P. O., type of the Bourbonnois, by Cail 2. 2. 2s ce ee ee oe 1859 4 | 
oA P. O., modification of class VLL., Paris aud Orleans Company .. .. | 1847—1mord., 1861—64 35 
P. 3. ditto ditto Cours-Nantes  .. es ee «+ | 1847—mod., 1860—63 24 
6 | P.0., ditto ditto Polonceau oars. ie ++ e+ | 1853—mod., 1864 10 | 
37 | P. 0., new engines for fast trains on the Reseau-Central ° o* 1864 10 J 
$s | E., large engine, by Keechlin and Gonin .. . ee 1855 —57 no 
i) | E.,0ld Malthouse branch .. «2 o2 cc oe o8 cf ce «¢ oe 1856 20 
iO | E, (late Company of the Ardennes), Ardennes type, Creusot ° ee 1s59—63 59 
il E., alt 1 engines, like the No. 16 .. © 08 ef ef « . ee 1863 1 j 
: S., large gine, ty] Keechlin ss ° . ee 1861—64 45 4 
S., converted engines, formerly tank engine o 6s ©8 «fe es 1854—imod., 1861 30 5 
{4 rst engine of this Company for goods _— a Is45 64 
i’. L. M., Southern Division, for “ La Grand (« "Qwanch .. 1847 ) 
P. L. M., 8 hern Division (late Lyons and Mediterranean) .. .. S04 ) v2 / 
> : ware th ” 
! Sy m = - anes i Great Central or Bourbonnois type ; Rag In4—64 263 
" | P. L. M., Old St. Etienne and Lyons Railway, goods engine (light rails) 1855 6 \ 
\ . 5 ae : q | P. L. M., Lyons and Geneva branch, Ardennes type... “o * 1859 i) 
\ Is ‘ : : = ~ P. O., Old Company of Cours-Nantes 847 
/ ) , oe sane | ie » Dey ny Nant . pi Sela, Ser 1847 14 
P. 0., type Great Centr rp 101s se « ° — * 1858—'9 12 
: | P.0., 0 w type, for Res Central .. oe ° “a 1860—64 50 
’ | P. O., new type, for goc 1 main line oe — wa « 1863 20 j 
. | E., large engine, by Kaechii ee oe « - 1855—59 74 
4 E., large engine, Ardennests pe.. . os of @ 
ty | E., large engine, late Ardennes Company. ° oe 19} 1859—64 92 
sJ \S., recent type, by Grafenstaden and Cail oe a. 1860—64 49 
‘ over . . 
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27 } All Sharp class. 
26 | ., | Middle dome. 
= . = Middle dome, Crampton’s boiler. 
| 1 | | | Without dome, 
| | | 
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I. (cont. —LOCOMOTIVES IN SERVICE ON THE FRENCH RAILWAY SYSTEM IN THE YEAR 1864. 


The letters are—P. L. M., Paris, Lyons, and Mediterranean ; P. O., Paris and Orleans; N., } 
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| LOCOMOTIVES BY SERIES SIMILAR IN THE SAME TYPE. NUMBER OF LOCOMOTIVES. 
| 20 ——— —~r stg a 
| Name and rhe as fication |* PA No. of Used by each Company. oe Various Observations. 
of class. Bd Series. Year of construction., each p. L. 
I \e a | class. ir" P.O. | w.| EB. | w.| 8. [Diversictasses 
: iS | | } 
| (P. L. M., Southern Division (late Lyons and Mediterranean), first type 1845 ll) | ) 
P.M.» ditto ditto Creusot Co, system... .. 1347 6 
{ 
| P. L. M., ditto ditto Kechlin system .. .. 1848 4 | 
| P. L. M., ditto ditto Keechlin system .. .. | 1849—59 65 
P.L. M., ditto ditto recenttype .. «. + 1858 | 38 5, 266 
| p.L. M. ditto ditto NimesWorks .. §,°)} 1856—57 | 20 f } | 
| * 125 
| , j ! Pp. L. M., Northern Division (late Paris and Lyons), Cail’s system .. 1850—55 | 54 |} | 
| (Stephe nson’s ¢ —_ arp’ : || P.L.M. ditto ditto recenttype .. .. 1847—63 50 | | 
| | we shenson’s : AUSOTE | . L. M., Lyons and Geneva branch, Keechlin type... «2 eee | 55 18 | } 
a ~—Shi we = ia le ., from the Gr at Central Company (Montlugon branch) .. .. 6 6 | 593 
1846 |< re n “gg Song | first goods engine of the Paris and Strasbourg Company .. .. | 10 | ™ 
| the Mammoth type. | | , first latge type Mammoth, by Cail .. 2. se oo oe oe co | 32 | \ | j 
| Inside cylinders and | | | E., second type i te te we Oe ete oe ‘ ? 30 >! ' 142 | 
(framing. | | E., like Paris and Lyons, oe a oe we we | 58 \ | | | 
| | | | E., type of Eperney Works of the C ompany a a a ae. 12}! } | | With Tembrinck’s inside fire-box. 
| 12 | | N., type of the Stephenson Mammoth .. ° oe | 10 )} a 
[N., ditto ditto with Crampton’s boiler 42 § | 52 | 
| W., Cail system, for Paris and Lyons +: £6 46 we « o- 42 
| | ( 
| W., Oullins system 6 @6 we ee «6 0 e 10 112) 
| | type like the recent Paris and L yous oo se se @ oo ee 1860—64 60 j 
| pan ‘ail system to uk ee, eer “ee. ee ~~ a @ e 1859 | 15 | 1 J 
| | 
13 (VP. L. M., Northern Division (late Paris and Lyons), first engine, by Cail 1847—48 45 60 \ | 
P.L. M., ditto ditto Exhibition type, by Cail | 1855 15 | 
| 
{ Stephenson's, passenger ; | || P.O, € xpre 83 passenger engine, Exhibition of 1862... .. ee ee | 1861—63 15 | 15 | | | | With Tembrinck’s inside fire-box. 
84 ordinary outside cy- |< E., Old Paris and Strasbourg, Cail’s.. ..  «. ; + ee wes 1848 10 > 17 
-_ iiders inside framing. | i | a ad ( 6) - on 32 | 
S$, inside e- | } E., Old Gray’s Company, Cail’s.. .. «2 06 of oo oe ) 165 1853—55 22 j | | | | } 
| \S., express passenger engines, originally tank engines... .. .. .. | 1856—mod., 1858 | 40 } | | | 40 J 
| | } | 
Buddicom’s type, for | | {w ‘ . . . = a | | 
‘ . “oe | ., engines for goods of the Rouen, Havre, and DieppeCompany .. 1847—-49 26 | 26 q 
1847 |} goods; 6 coupled whils.; | 14 N., Old Amiens and Boulogne Company (like No. 86)...  .. «+ 1847 4 4 | | all 
outside cylinders. | l \ | 
| 
| | | 
\ ! (VP. O., Old Paris and Orleans Company, by Gouin... .. .. oe | 1848 6) 15 | - 
(Mixed engine; inside | \r. O., from the Great Central seen branch) .e os «+ 1859 94 ba | | | / 
we ~ yg st Pr | 45 | 2E., Creusot Works ip Seal “ | 1852—64 74 | 74 115 
1848 ey inde rs, inside fram- W.,) (by Gonta (like No. 68) és sh 1848 8 ) > é 
ng. |W: for the Bretagne section {by Cuve .. .. sat ae ee 1849 8 | 26 
fw. by Gouin .. te te ee we | 1856 10 5 | 
| 
(V.L. M., Southern & Northern Division Keechlin type, for Paris & l-yons 1857—64 80 80 | ) 
| E. , Kaechiin type ee | 1854 8 8 
| first light tank- engine ‘type, “by” Keechlin, 1347 eo ee 20] ‘ | 
( Tank engines for — 16 d N., | the same, by Gouin, 1854—56 . 18 § | 20 | | 35 \) 136 
1848 1 pi} is Tvice at | | N., type Paris and Lyons, by Kec hlin (No. 94) eo 00 oe ce oe 1863 15 | | 4 - 
cytnaers, || S., type Gouin, with 4 wheels .. be ae eae Uke Se 1856 4} | | 10 | 
S., type Paris and Lyons, by Keec hlin ae 1862 6 5 | 
F ) 
( Various collieries, by Keechlin, type of Paris and L yons +o ee | 1860 S 3 | | 3) 
| | | | 
P E j | | | | 
{ Stephenson’s express type:) 17 | Ip \ — “ i Marseille. ; | - | 
1848 1 outside cyl.,inside frmng ‘ | ) P. L. M., old type for Avignon and Marseilles ee te ie le de 1848 7 | 7 q 
| 
( Mixet ‘ane: cutie \(? :. L. M. (late Paris and Lyons), first mixed engine, by Gouin .. 6. | 1848 1 | 10 | ) : 
DO dupe need linet Rp teccarmngy Be , Gouin, firstly tank engine .. tees ee ee | 1853—mod., 1856 8 | | | 58 68 | Now with a Crampton’s boiler. 
¢ cylin tor, inside framing. | i] W. , systeme Buddicom, for Caen ES al eR aah 857—64 50 5 | | } * j | 
| | | 
| (P. L. M., Northern Division (late Paris-Lyon), express engine... .. | 1853—64 40 | 40! | | | \ 
| | | N., first Crampton’s in France, by Cail .. «2c ce cc cof of oe 1848—49 12 > | | | 
Crampton’s system ; out- | | ,12)) | | 
1849 ( side cylinders, double | 19 |< N., various types, by Cail 2. 2. se ee ce ce oe oe ) 16 ( } 1853—59 46 >| | 60 >| 125 
l framing, 20 ( is) | | | | } 
| N., originally tank engine, 8 wheels oe 0s oe - < 1856 2 | | | 
RE SOT EIDP OLR oe. a6) Sp do 60 44. (09: ew ise 6 oe 1852—55 25 25) J} | 
Mixed engines, with out- | 21 | ( N.,; originally of type VIT., changed by the Company... .. «.  .. |1845—mod., 1849—61] 61 61 d | 
1849 4 lll 
; side cylds., inside framing. | | UG., originally tam emgime 1c cc cc 60 ce ee ce ce (8s ce 1854—mod., 1859 50 | | 50 S| | 
| 
( Mixed engine, English | 22 | ( P. O., Polonceau’s type, mixed, for Paris and Orleans Railway Co. 1849 5 | ) | is 
1849 type; inside cylinder, | 93 |) w., mixed engine for fast trains... .. 2 ss se ee 12) 1857—64 70 70 | iw 
outside framing Liss] | | | | 
| F - . a | | | 
| ! p.L. M., Northn, Div., first engines of this class gaa ee ( - | 1880— 7 | ; | ) 
by Gouin and Buddicom a a We Sift, eee l 2 si . 103] | 
shar ste ix | a , ae | . f °52 have 5ft. wheels 
~—. pee — Ba | | P.L. M., Northern Division,Cail type .. 22 es +o of es es | 1852—54 16 || | | | | Of these { oo 754 h “- — 
1850 bs “7 eatin t . aie | 24 < P.L. M., type for fast trains, 6ft. wheels oe Ne @ ee, wee ee 1857—63 40 ) | | | S| 221 ” + 4in. 
re 98 die eae tT Pr. O., Old Orleans and Bordeaux Company .. .. oe ec | 1850—53 31. Ci | 31 
front wheels coupled. = | h | | | 
| (|E , Gray’s type, by Cail ce ee we ee a oe 1853 sc} | 1853—56 53 | | } 53 | | \Of these 51 engines, 15 have 6ft.whils. 
pm | | | | 
W., type of Gouin, for Paris and Lyons .. «so “a ood 1853—55 34 | 34 | Of these, 3 with 5ft. wheels. 
PB ete | 
1851 Engls. type, ordinary goods} 25 N., Creusot © 00 oe eo 00 ce ce ce ce ce co ve | 1851—55 60 | | 60 | ; 60 
| | ; | | 
ra : , | { | | | 5 | 
1853 \ ee el (pr. L. M., Northern Division, Old Besancon Company .. © ee et 1855 10 | (40) 74 With 6ft. lin. driving wheels. 
: resarens ti 4 . t P. O., systeme Poloncean, for fast or express trains 4.0 6. ee ee | 1853—55 64 | 64 | | 32 with 6ft. lin. wheels, and 32 
. sal | | / [with 6ft, 8in. wheels, 
| | | | 
| 1854 | Crampton’s type .. .. P. L. M., like tank engine for Dole branch .. re | 1854 3 | 3} | | | 3 
| | | } ‘ 
P.O, systeme Polonceatl 6... +e ee oe ote oe oo | 6 | | wy | | 
} Tank engine, with outsiadk \E., like the preceding .. «2 «ss e+ eo ec ce ce ee ° | Is | | 18 H | ; 
| 1854 cylinders, principally | 26 W., four wheels only .. .. .« ° oe 0 oe oe oe | 10 ) | | | d 53 
| employed in shunting. | W., six wheels, St. Germain’s incline, ‘ail ° a om th on 1863 4) | \ 
| Creusot and various collieries, Creusot 1.0 42 ee ee oe oe we 1860—64 6 | | | | 6 
| | | | 
| ania eae a ee | ( P. L. M., Southern Division, Nimes Works .. .. oe ce ee ee | 1857 10 | 40 | —_— 
| l cylind., outside framing. | ! . O., systeme Polonceau «ce ce ce ce ce co oe 08 8 of 1854 l4 | 14 J 
| | | 
Goods engines; inside | § P. O., systeme Polonceau (Exhibition, 1855)... 6. 62 ee we we 1854—56 72) | l: } ) : | 
1854] 4 cylinders, outside fram- | I’. O., systeme Polonceau, modification .. 2. ss os ‘ te «2 js: 54—mod., 1859—64) 62 5 | 34 | 169 | 
| ( ing. W., copied trom Cail, Normandy section i <<. on we: Ge eO] 1855—57 135 | 35 ) 
I | | 
| | 
| Inside cylinds. ; Engerth’s rP. L. M. Gate Dauphiné Company), by Grafenstaden.. .. .. «. | 1855—57 25 25 } R 
| 1855 system, for mixed pas- | 28 |2N., first type of this class .. 2. se ec ce ce es ve ce ee 1855 12 ) 3 | 61 
\ senger engines. nearly the same as the preceding... 12 «. «2 «8 e+ ef «8 | 1856—57 24 5 
| | 
! 
| 1 Engerth’s, for goods, 6 \ P. L. M., Northern Div., first type, Engerth, in France, by Creusot Co. Exhibition, 1855 ? 16, i] | 
| 1855 | coupled wheels, outside | P. L. M. (late Dauphiné Company), like No. 139 .. 0 6. ee we oe | 1856 —57 5 5} * | 61 | 
1 cylinders. | ts i hope Wy RNer GEN CIOUN, oc cc se 0 00 06 co we ce J 1856 45° | | | 45 J | 
| | | 
| | | | . y 
1356 | Outside cyls., inside framing | W., type for the Paris and Auteuil service 4.0 6. ee ee oe oe 1856—mod., 1864 6 | } 6) 6 | Trailing wheels« — ; _ — 
| | j {ders between front & middle axle. 
1856 | ( Engerth’s, for goods, with | 29 | ( N., type by Creusot Co. ce ae ed eon 1856 30) 40 d 40 | 
|) sAcoupled wheels, it typeby Grafenstaden 3... oe 00 00 00 20 te ce ve 1857 10 5 | 5 
| 
| ( Mixed tank engine, for } | (Ww. .» modification of engine like No. 33 a we Se oe ee 00 1856—mod., 1857 12 ) 30 ) 
1856 | Metropolitan service; | 30). W., recent type .. oe | 857—6: 20 5 = > 40 
| | inside cyl. and framing. Lyons and Sarthonay Company, » he arly like No. 143, by Gouin ee | 1862 8 | | sj | 
I | | | | | 
loan eer oll | | 
| ~ | § Mixed engine; inside cy- | . (p ee " na 8 
} 1857 | U linders, outside framing. | at i P. O., systeme Polonceau 4. os ce oe oe ce ce oe oe @ 1857 8 | 8 | 
| | | | 
| (a acca sido | | | i . : 
| ssa | } — : oo | iw., type for Normandy section . oc oe oe 1858 16 | 16 16 | This is the type No. IX., but with 
{ cylinds., inside framing ( | | (the trailing axle behind fire-box. 
| | 
( ght coupled wheels: | P. O., for the Reseau-Central, by Cail... IsG2—63 13) | 13 | ? __ | Fitted with Tembrinck’s 
| 1859 goods engine ; outside | 32 | ¢ E .. modification of engines of the E ngerth type (origin ally like No. 141)/1857— mod., 1859-64) 25 § | } 25 > 53 (burning apparatus. 
j iT cylinds., inside framing. ., hearly like No. BUNTON <5 vc ws te ° ee ee 186364 15 15 5 
1859 Outside cylds., for goods P. O., systeme Roy, lvry Works an. a. ae ° oa fe ne 1859 1 1 | | } | See Fig. 7 
| 
| 1859 Inside cylds., for goods.. P. L. M., systeme Beugniot, by Keechilin.. .. 2. oe o 88 oe 1859 2 2 | | 2 
| 
| { Outside cylinders, inside \ N., first type of this class, built by Gouin ee ee a 1859 15 ) | | $5 
1859 | framing; type of the | 33 | sd iit aaa iat aa = 412) 1862 Vien 7 35 | > | 
| Northern Company. Us ., Second type of this class (Exhibition, 1862) .. .. .. 1 85 1863 j 20 5 | 
} | 1 
| 
1 ¢ Type of the Northe rm Co., | { | | | | 
1861 4 outside cyls. ; ; inside | 34 | N., for the coal traffic, built by Gouin...) 6. 26 ee ce ce ce 1861—63 10 10 10 | 
| 2 | 
| l framing; 12 coupledwihls,, | t | | | 
\{ Type of the Northern Co., is | | | | | 
1862 | ) 1 outside cylinders ; in- | 35 | )* -, for the heavy fast trains =... 1. 6s oe ee oe 1862 8 ‘| | | | 8 
side framing. | 
RES EE cs cs ee ee ee ee ae, ee ee C6 Se “06 00 o8 66 06 \ee 129) 402, 74) 120) 7 508 | 
Sum Total . ee aa 526| 779) 503] 295) 24 | — 
Avd for v: arious Railwa: ays thi at are not mentioned ‘(Paris and Orsay, ‘Anzin, r harentes, &e. ) ee © ce ee ee | co | cc | ee - 
ole | | [ Railways. 
Generel GaWNUTF 2c so 40 se te 60 60 08 00 6m 06 06 60 ce 08 56 08 bé'” we Vee! oa) ae “3900 Engines Working on the French 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinins of our 
Correspondents.) 


FRICTION OF MARINE ENGINES. 

Sm,—The most important part of “Ipso Facto’s” letter is contained 
in the sixth paragraph, where, in alluding to the system of demon- 
stration, he says:—* It is decidedly of an elastic fictitious nature.” 
Now, whatever error may creep into the table it is so small as to 
leave the ratio of friction unsullied. 





of v and %, and assign a quantity to it in the same manner as I 
have assigned quantities to the lines T? K*, &c., the crank being 
unity ? 

I am no doubt but that “ Ipso Facto” is one of those who, not 
knowing better, consider the trunk as a surface condenser; but as 
he is an admirer of natural law, I hope to shake hands with him 
here. Let A! A" be the inside of a double-trunk, and open at 
aaaa to the heated atmosphere of the engine room. It is evident 
that the air will be hotter at the centre 66 than at the ends aa, and 
being hotter its density will be less, and so its pressure. Then let the 
transverse bb represent the pressure in the centre, and the transverse 

| aa the pressure atthe ends. Itis also evident that force will be set 

«x up from each end towards the 
centre, and this force is more than 
sufficient to keep the hot column 
of air in the trunk; and as the 
atmosphere partakes of, and re- 
< volves with, the earth’s motion, 
so does the column of hot air re- 
2 ciprocate with the trunk. The 
centre of gravity of the column 
may vibrate about an inch at each 
stroke; but the pressure will 
instantly reproduce the equili- 
brium. Referring to the loss of 
power by the distribution of 
steam by the short rod, that will 
require an article by itself. It 
will be on the laws of force in the 
engine room very soon now, { hope. 








Let AB be again the centre line of motion, and DE a line at 
right angles to it; let ece represent the circle generated by the 
centre of the crank pin, and let CT be the position of the crank, 
equal to 30 deg. from the centre line of motion, and let T! be the 
position of the centre of piston of long rod, and T? the position of 
the centre of cross-head of short r-d, and let a force of fifty tons be 
applied at B in the direction of AB; but let it be changed at T', 


and its direction be T' %, It is required to find the vertical force 
ou T! due to the charg nthe direction of the force B, and let the 
same be the case with t e force B changed at T? in the direction 
'L? TS, to find also what s the vertical force on '[?. Now, all books 
on mechanics (and by 1) side lie some volumes by distinguished 
authors upon this quest 1), and they one and all say it is repre- 
sented in magnitude by a | ne let fall from T% upon the line A B, 
and at right angles to A B; in other words, it is the natural sine of 
the angie of the crank; and if this be true, then there is no 
difference between the power given off by the two systems of appli- 
cation. ‘This | have been repeatedly told, in the works of Humphrys 
and ‘Tennant, is the result of an investigation by Professor Airy 
(Astronomer Royal). Now, if this be so, aud the professor be 
right, then the parallelogram of forces for the short rod must be 
T° Tz T4, of which T? T* is equal to the force on the rod, and T?'T* 
equal to the force on the guide, and T? T3 is equal to the magnitude 
and direction of the piston’s force B', which is impossible. The 
same thing applied to the long rod produces the same result. And I 
distinctly say that the advocates of the short rod cannot construct 
the parallelogram of forces by any other means then that laid down 
by me in my last article to your journal, January 6th. 

will now show by one view the whole routine of the operation 
of both rods during one revolution of the crank. 

Divide the semicircle into twelve equal parts, as before stated, and 
through the divisions draw vertical lines to tue centre line A B, and 
produce them intersecting the circumference in the opposite divi 
sions of the circle. From each division in the circle, and at right 
angles to the rod in that position, let fall upon A B a line at right 
angles to the rod; with this line as radius (for angles are to each 
other as their natural sines), and on the line A B on the vertical line 

wroduced corresponding to the division, intersect the two lines. 
Vhen these are completed draw a line passing through the lot, and it 
will be the outer circle ED, and it will represent the space passed 
through by the short rod. It is not a circle, nor an ellipse, but a 
curvilinear line made up by the fluctuating motion of the short rod. 
Perform the same operation with the long rod, and it is scarcely 
visible above the path of the crank pin. This proves that a sixth- 
length rod approaches the maximum length. 

Now, Mr. Humphrys, I believe, says that anything greater than a 
four-length rod loses power. In this he is decidedly wrong ; for 
let us see: The crank is unity, and the sum of the leverages of any 
rod cannot exceed the sum of the natural sines of the angle of the 
crank measured from their corresponding positions; but the nearer 
the leverages of the rods approach the natural sines the greater will 
be the effort of the rod. And we see by comparing table of lever- 
ages, in Tue Enaineer of January 6th, with table of natural sines 
given here, that a sixth-length rod fulfils that coadition up to three 
places of decimals; and by comparing the short rod in the same 
manner we see how much it falls short of the duty. Thesame thing 
is represeuted by the circles. 

Extremes, I repeat, are useful for proof, and we will take a con- 
necting-rod equal to one crank and let it be represented by the 
lower half of the circle. With the length of this rod as radius and 
on the divisions, 1, 2, &c., intersect the centre line A B in the points 
1, 2, &c., and let us make a seventh division on the line D E, and in 
this position the centre of the cross-head is in the centre of revolution 
with the crank pin right under it, and the power by the rod utterly 
annihilated the crank will not perform a cycle, and the piston in 
_ =“ has passed through as a great space as the piston of the 

ong rod. 

Let us now apply the system of the magnitude of forces to this as 
io the other. From the corresponding positions, 12, &c., in the 
centre line of motion draw the lines joining their relative positions 
on the path of the crank pin, and again draw lines at right angles 
through the divisions on the circle and touching the live A B; with 
the length of these lines, and on A B, intersect their corresponding 
natural sines produced. Draw a curvilinear line through these 
points of intersection and it shows by its magnitude the decrease of 
the jorce on the rod and the increase of the force on the guide, 
your space will not allow me to go to the sixth division, and at the 
seventh it suddenly bounds into infinity, 

Jt as here become as endless as time and as boundless as space ; 
avd true as death the force of the rod is completely annihilated, and 
the crank has ouly performed one half of its stroke, while the piston 
has passed through the same space as tle others. What say you to 
this, “Ipso Facto?” If right, say so—if wrong, prove it so. And 
what say the advocates of the convertible terms—power and speed ? 
I say they are convertible, dependent upon the conditions of appli- 
cation. We will now have a glance at the orthodox system. For 
what everybody says is right must be true (old saw). 

Let T! T? (suort connecting rod) be the piston rod, and C T3 the 
crauk, and T?T? the connecting rod. Draw 'T? K? perpendicular 
to L? T!, intersecting CT’ produced in K. K is the instantaneous 
axis of the connecting rod. 

Let v, be tho velocity of T*, and vr, the velocity of T%. Then, 
3: 0 2: K?T? ; K? TS, 


Would “ Ipso Facto” be kind enough to explain to me the origin 





NATURAL Sines oF THE TWELVE Pos!- 
TIONS OF CRANK. 















12)7 665-296 
“639 mean- 
Tuomas ADAMS. 





THE BESSEMER PROCESS. 


Sir,—When Mr. Bessemer read his celebrated paper at the meet- | 


ing of the British Association at Cheltenham, in 1856, I saw clearly 
where his difficulties would arise, and that he could not, by his 
process, produce either iron or steel of commercial value. A few 
days after the reading of the paper I received specimens of Bes- 
semer metal. Some of these were cold short and some were cold 
tough i but all were alike red short at any heat under the welding 
heat. They were ductile enough when worked at a high welding 
heat; but as soon as the temperature was lowered, the bars broke 
off or crumbled like heated cast iron. I at once saw that, by 
melting them again with manganesic pig iron, or spiegeleisen, they 
would form good steel or iron, according to the dose of manganesic 
pig added to them. Late that night it occurred to me that, by 
mixing the already melted Bessemer metal with melted spiegel- 


!eisen, the process could at once and simply be rendered suc- 


cessful. 

I immediately lighted a fire in a small steel melting furnace, and 
placed in the furnace two crucibles, one containing eight ounces of 
Bessemer metal, and the other one ounce of spiegeleisen. When 
the contents of the crucibles were melted I withdrew the crucibles, 
and poured the melted spiegeleisen into the melted Bessemer metal ; 
I then emptied the mixture into a small ingot mould; the ingot 
was piped, and had all the characteristics of an ingot of excellent 
cast steel. I next heated the ingot to a fair cast steel heat. Mrs. 
Mushet held it in a pair of tongs, and I drew it out with a sledge 
hammer into a flat bar. I heated this bar, and then twisted it in a 
vice, at a white heat, red heat, and black red heat; and it remained 
perfectly clear and sound in the edges, without a trace of red 
shortness. I now doubled and welded the bar, and forged it into a 
chisel, which I tempered and tried severely for a flat chisel and 
diamond point, upon hard cast iron. Thechisel stood the test well, 
and was, in fact, welding cast steel worth, at the least, 42s. per 
ewt. I saw now that I had made a discovery even more valu- 
able than that of the Bessemer process ; for, although the Bessemer 
process was not of any value apart from my invention, on the other 
hand, my invention could be applied extensively in the manufacture 
of pot-melted steel. Less conversant with the world than with 
matters relating to iron and steel, I confided in certain parties of 
great wealth and influence in the iron trade, believing that I had to 
deal with men of honour and integrity, incapable of a mean and 
base action. On this score 1 gained experience, which cost me my 
patents, but taught mea lesson not easily forgotten. I placed my 
patents in the hands of parties who promised to carry them out, and 
see justice done to me. 4 now proceeded to extend the scale of 
operations as follows :— 

I charged sixteen melting pots with 44 1b. each of Bessemer metal, 
and when this was melted I poured into each pot 3 1b. of melted 
spiegeleisen. I then poured the contents of the sixteen melting pots 
into a large ingot mould, and the ingot thus made was sent to the 
Ebbw Vale lronworks, and then rolled at one heat into a double 
headed rail. This rail was sent to me for inspection, and to be by 
me forwarded to Mr. Ellis at Derby station, to be laid down there at 
a place where iron rails had to be changed once in three months. 

When the rail, which was very perfect, came to me, it was so 
thickly studded with the words, “ Ebbw Vale Iron Co.” that no 
space remained to squeeze in the words “ Robert Mushet.” 

1 sent the rail to Derby, and 1 read a public statement made by 
Mr. Adams of the Ebbw Vale, some time ago, to the effect that this 
rail remained as perfect as ever, after six years wear and tear, from 
the passage over it of 700 trains daily. That was the first Bessemer 
rail. 

I next charged twenty melting pots with 46 lb. each of Bessemer 
metal, and when melted, 1 poured into each pot 21b. of melted 
spiegeleisen, and then emptied the contents of all the melting pots 
into one ingot mould. The ingot was rolled at two heats, at Lobw 
Vale Ironworks, into a bridge rail, which would have been about Svft. 
long; bat the engine was overpowered when the rail was in the last 
groove and stopped, so that the rail had to becutin two. One piece, 
16ft. long, was exhibited in the office of an influential lron Company 
in London, as the produce of the Uchatius, or atomic process of steel 
melting. 

Let us charitably suppose that the gentlemen who exhibited this 
rail were, at the time, labouring under some meutal hallucination. 
‘To enable me to specify my patent, I was very generously furnished, 
by Mr. 8. H. Blackwell, of Dudley, with a blowing machine capable 
of sustaining a pillar of blast of 10 Ib. per square inch. With this 
blowing apparatus and some small furnaces operating upou from 
60 ib. to 6UU 1b. melted cast irou, I experimented for six mouths, and 
satistied myself that the whole affair was as simple, and, indeed, far 
more simple, than the ordinary foundry process for melting and cast- 
ing iron, 1 made cast steel direct from the Bessemer, of a quality 
fairly valued at £56 per ton, but which apparently has not been 
accomplished subsequently by others who have adopted the process. 
lam well aware of the cause of the failure and of many difliculties 
that beset, and will still continue to beset, this process, until it is re- 
duced to the simple first principles which govern it. 1 do not in 
the least grudge to Mr. Bessemer the £100,000 per annum which my 
invention is enabling him to realise. 1t was not by any fault of his 
that my patent was lost, but I wish, for his own sake, that he had 





manfully acknowledged the source of his success, and had been con- 
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tent with the amply sufficient merit of his own inventions and per- 

severance, without endeavouring tacitly to monopolise the credit due 

to me and to himself jointly. R. Musuer. 
Cheltenham, 23rd January, 1865. 





ROAD LOCOMOTIVES. 


Simz,—Your correspondent, Mr. Roberts, in your impression of 
the 20th inst., seems to misunderstand me with reference te steam 
fire engines. I alluded to those which were not self-propelling as 
having little strain on their framings, and my boiler is the common 
vertical multitubular—-not the same, in any respect, as those of 
Merryweather’s, or Shand and Mason’s. Mr. Roberts says | have 
infringed his patent. Ifso, it is,as he says, quite unintentional. 
As the letters from some of your correspondents are likely to create 
a belief that quick speed on common roads is very difficult, if not 
almost impracticable, with your kind permission I will mention a 
few positive facts from my experience. With my steam carriage I 
have run 700 miles without a single failure or stoppage. The last 
time I was out with it, I ran up an incline a quarter of a mile long, 
commencing 1 in 12, increasing to 1 in 10, and nearly at the top the 
hill turned at right angles, and had* been newly gravelled. The 
steam in the boiler ai the foot of the bill was 150 lb. ; we went up, and 
| when at the top steam was blowing off at 200 1b. The weight of pass 

sengers was 12 cwt. I willnot say how much more than ten mile- 
| an hour the speed was. Now this, for an engine of 38 ewt., cannot 
| be very bad. Cuaries T. HAYBALL. 
Lymington, Hanis, Jan. 21st, 1865. 





LAW INTELLIGENCE. 





| 
VICECHANCELLOR’S COURT.—Jan. 24. 

(Before Vice-Chancellor Sir W. P. Woov.) 
RENARD UV, LEVINSTEIN.—THE ANILINE BLUE DYE PATENT. 


Tue Vice-Chancellor gave judgment in this case, which was 
argued at great length during the sittings after Michae]mas ‘lerm. 

The bill is filed by MM. Renard, of Lyons, and Messrs. Simpson, 
| Maule, and Nicholson, manufacturing chemists, of Atlas Works, 
| Lock’s-fields, Newington, for the purpose of restraining an alleged 

infringement by the defendant, Hugo Leviustein, of Girard’s patent 

of January, 1861, for blue and violet dyes, now vested in MM. 
_ Renard, and of which Messrs. Simpson, Nicholson, and Maule are 
, the sole licensees in this country. 

We have already referred from time to time to the various experi- 
ments upon the colouring properties of aniline, so called from anil, 
the Portuguese word for indigo, which resulted in the production of 
a crimson (magenta) colouring matter, by subjecting aniline to the 
oxidising influence of arsenic acid. This was Medlock’s process, for 
which he obtained his patent in January, 1860. Various experi- 
ments were being carried on about this time both in England and 
ou the Continent, and the production of red Wye proved to be a 
starting point for obtaining blue and violet dyes, which may be 
stated generally to Lave resulted from treating “ red aniline dye” as 
a base, with an excess of aniline, and thus transforming it into other 
colouring matters. About the end of 1859 or beginuing of 1860, 
MM. De Laire and Girard, then pupils in the laboratory of M. 
Pelouze, at Paris, were engaged in experiments upon aniline, and 
in the course of those experiments ultimately succeeded in obtaining 
blue colouring matter. The process, which consisted in mixing red 
aniline dye with aniline, subjecting the mixture to a high tempera- 
ture in a retort, aud then treating it with hydrochloric acid, varying 
in strength according to the intensity of blue colour required, was 
oa the 2nd of January, 1861, patented in Paris, in the joint names 
of De Laire and Girard. Ox the 12th of January, 1861 (at which 
time De Laire was ill in Paris, and unable to travel), Girard obtained 
in England his pateut for “‘improvements in preparing colouring 
materials for dyeing and printing,” + tated to be the * result partly of 
a communication from abroad, made to him by M. Georges De Laire, 
of the Mint, in Paris, and partly of invention and discovery made by 
himself.” This patent, which had been assigned to MM. Renard 
and Co., of Lyons, and of which the plaintiffs enjoyed the sole and 
exclusive right of use in England, forms the subject matter of the 
present trial, and the specification is as follows :— 

“| take red aniline dye, a substance now well known, and which 
is prepared from aniline, or more commonly, from a mixture of 
aniline with its homologues, and which may be prepared from the 
homologues of aniline; and this dye, having been purified in the 
usual manner, is mixed with a quantity of aniline. The proportions 
which I prefer to employ are about equal quantities by weight of 
aniline or its homologue, and of red aniline dye. The mixture is 
maintained for several hours (say about ‘five or six), at a tempera- 
ture between 155 and 180 centigrade, and as nearly as possible to 
165. ‘he substance, which is now violet, is boiled with a mixture 
of water and hydrochloric acid, say teu or twelve parts of acid to 
one of the substance, the acid being mixed with a large quantity of 
water, and the boiling is continued until the washing is complete. 
The excess of aniline and red dye which has not been transtormed 
is dissolved, and a violet residue remains. This residue is completely 
soluble in alcohol, acetic acid, wood spirit, and boiling, water 
slightly acidulated with acetic acid. All these solutions may be 
employed directly for dyeing violet. In order to obtain tue blue 
dye the violet mass is boiled several times with hydrochloric acid 
diluted with a small quantity of water, say ten parts of hydro- 
chloric acid of commercial strength to 100 parts of water, and then 
washed with boiling water, the boiling being continued until the 
operation is completed, as will be readily ascertained by the appear- 
ance of the dye. The substance thus obtained is a blue, having a 
| beautiful coppery lustre. To employ this colour in dycing it is 

sufficient to dissolve it in concentrated acetic acid, aleohol, or wood 
spirit, and to dilute these solutions with a convenient quantity of 
water. I would state that liquids obtained by treating the violet 
mass with hydrochloric acid and water ccutain hydrochlorate of 
aniline and red dye; they are precipitated by an alkali, and aniline, 
which may be purified by distillation, is thus recovered. I would 
also remark that in place of first preparing a red dye, and purifying 
' the same, a similar result may be obtained by treating aniline with 
re-agents, such as are ordinarily employed to convert it into red dye, 
but using an excess of aniline, so that the first action is to convert 
a part of the aniline into red dye, and then, the heat being main- 
tained as heretofore mentioned, the excess of aniline converts the 
red dye into the violet substance. I prefer, however, to conduct the 
process in the manner first described. Having thus described the 
nature of my invention, and the manuer of performing the same, 1 
would have it understood that what I claim is the treating red 
aniline dye with aniline or its homologue, so as to transform it into 
other dyes as hereinbefore described.” 

The plaintiffs, who had manufactured and sold large quantities of 
blue dye under this patent, filed their bill on the 2ud of October, 
1863, against the defendant, Hugo Levinstein, charging him with 
an infringement of their patent, aud praying relief by injunction, by 
account, and also in damages. Various proceedings had taken place 
in the suit, and in November, 1863, an interim injunction was granted 
against the defendant. ‘Tbe case now came on for trial befure the 
Vice-Chancellor without a jury, upon the usual issues of (1) novelty 
of invention at the date of the patent; (2) whether Girard was the 
first and true inventor; (3) sufficiency of specification ; (4) utility of 
invention ; and (5) infringement by the defendant. : 

The defendant, besides denying iufriugement, contested by his 
particulars of objection the validity of the patent on the several 
grounds—that it was bad for want of novelty; that the invention 
was not that of Girard (the patentee in this country), and that 
if Girard was the inventor, or had any share in the invention, the 
patent was bad, inasmuch as it did not specify aud distinguish that 
which was his share from that which was communicated from 
abroad by De Laire. The defendant also objected that the specifi- 
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ion was insufficient, and that it was im ible to manufacture a 
Ae dye by the process therein escribed ; that the terms 
used were ambiguous and uncertain, especially “ red aniline dye, 
«violet mass,” “violet residue,” and “ purified in 7 the usual 
manner ;” that the invention was not useful, and that it had been 
already anticipated by prior patents taken out by De Laire and Girard. 

In support of the plairtiff's case Professor Hoffman, Professor 
Kopp, of Strasburg, Drs. Frankland, Abel, Redwood, Odling, Mr. 
Warrington, &c., were called. M. Persoz, Professor of Chemistry 
at the Conservatoire des Arts et Metiers ; M. ’ranc, and the paten- 
tees, MM. De Laire and ~—_ - gave evidence, through an in- 

srpreter, on behalf of the plaintiffs. 

. The scientific witnesses Soe the defence included Drs. Wanklyn, 
Letheby, and Mr. A. Miller, Mr. Dugald Campbell, and Professor 
Drooks. 

= Mr. Grove, Q.C., Sir Hugh Cairns, Q.C., Mr. Giffard, Q.C., Mr. 
J. A. Russell, and Mr. Drewry appeared for the plaintiffs. Mr. J. 
Jobnstone on behalf of the Fuscheine Company, who are assignees 
in France from MM. Renard, watched the case. Mr. Jessel, Mr. 
Ashton, and Mr. Bagshawe appeared for the defendant, Hugo Le- 
vinstein. 

The Vice-Chancellor, after stating the case, said that he had been 
prepared to give judgment at the beginning of Term, but had post- 
poned doing so when he found that the Lord Chancellor was about 
io give judgment in ‘Simpson v. Holliday” (the Magenta dye case). 
The patent in that case contained an alternative process according 
to the wording of the specificatiop, and he had been of opinion that 
the difficulty thus raised could be got over, and had upheld the 

atent. The Lord Chancellor, however, came to a different con- 
clusion, and pronounced against the patent in that case. He thought 
it unecessary to state his view of the law as derived from the autho- 
rities, as, possibly from some ivaccuracy in the shorthand notes, 
some expressions would seem to have been attributed to him by his 
lordship for which he did not hold himself responsible. All that he 
intended tosay by way of summing up the authorities was, that the 
courts had thrown away that sort of construction which had once 
prevailed, by which patents were dealt with as other grants from 
the crown, where the greatest strictness prevailed against the subject, 
and where the subject would be taken to have bound himself and 
parted with his rights, the instrument in such a case, in opposition 
to the usual rule as to grants between subjects, being construed 
most strictly against the grantee. Now, he conceived that this 
sort of construction was wholly discountenanced by the later 
decisions, and that the tendency of the judges had been to construe 
the words of a patent “so as to support 1t if it could be fairly done,” 
aud again, “not by any means to be astute to pick holes in a 
patent.” His Honour, after referring at some length to the leading 
authorities upon the subject, said that he regretted if he had in the 
former case gone beyond those authorities, as he had uo intention of 
doing so. Where the main thing proposed by the patentee was 
capable of being accomplished, and where, by pursuing the course 
indicated in the specification, effect could be given to the discovery 
supposed to be given to the world, then, as it appeared to him, the 
Court would not be astute on behalf of the public, which had had 
its bargain and received full consideration to defeat the patent and 
deprive the patentee of his property. His Honour then proceeded 
to examine the various objections that had been raised to the 
patent. With respect to the objection that the patent, which was 
stated to be “the result partly of a communication from abroad (by 
De Laire), and partly of invention and discovery by himself 
(Girard),” did not disclose the separate parts of the invention, any 
such disclosure was shown upon the evidence by De Laire and 
Girard to have been impossible. Experiments, which ultimately led 
to the result, were performed by tem jointly, and it would be 
utterly impossible for them to narrate the several processes of dis- 
covery which passed through their minds. 
should not have heard a reply if the Lords Justices, upon the 
motion to dissolve the injunction, had not seemed to indicate that 
some weight must be given to the objection. He might also 
observe that when a patent for the same invention was granted both 
abroad and in this country the English patent would terminate 
as soon as the patent which had been obtained abroad ceased. 
There was not, in his opinion, the slightest necessity for showing 
which part of the patent had been communicated from abroad, 
and the objection must be overruled. With respect to the objec- 
tions arising upon the specification itself, he was of opinion 


produce the result, and that there was no such difficulty or ambiguity 
in the terms, looking at the scientific evidence, not ouly on behalf of 
the plaintiffs, but also of the defendant, as to induce the Court to say 
that the patent was invalid. With respect to infringement he had 
not heard a reply, as the answer of the defendant, when corrected, 
and very properly corrected, by his counsel, admitted not only the 
use of the “hydrochlorate of rosaniline,” which was, in other 
words, “ red aniline dye,” but also the use of aniline. The whole 
thing being new the defendant was not entitled, after taking the 
identical combination claimed by the plaintiff, and adopting the 
same process, to throw in some additional ingredient, even if it had 
the effect of improving the colour, and then insist that he had not 
been guilty of infringement. His honour concluded a judgment, 
which occupied two hours in delivery, by finding in favour of the 
plaintiffs on all the issues. 


COURT OF QUEEN’S BENCH, Westminster, Jan. 24. 
(Sittings in Banco, before the Lorp Cuter Justice, Mr. Justice 
Crompton, Mr, Justice Buacksurn, and Mr. Justice MELLOR.) 


Tue Court took the special paper, and the first case taken which 
was specially appointed for to-day was one in which it will be seen 
the Attorney-General and Solicitor-General attended, as it was 
deemed to involve questions of great importance with reference on 
the one hand to the rights of the subject, and on the other hand to 
the privileges of the Crown as representing the public interest. 

FEATHER UV. THE QUEEN. 

This was a petition of right by a patentee of an alleged invention 
relating to the construction of ships of war against the Crown, for 
an alleged infringement of it by the Admiralty, and (as was stated, 
it will be seen, by the Attorney-General) the case was contested by 
the Crown with the double object of ascertaining the law as to the 
rights of the Crown in reference to such patents; and also the 
proper office and function of the new procedure by way of petition 
of right substituted under Mr. Bovili’s recent Act for the old 
proceeding of that name. The petition alleged that the peti- 
tioner, or “suppliant,” as he is called, was the first and 
true inventor of certain improvements in the construction 
of ships, and in rendering ships and boats impervious to 
shot, and that these were patented in November, 1852, and 
that the Lords of the Admiralty, in the execution of their office and 
on behalf of the Queen, had iniringed the patent in the construction 
of a ship for the royal service, called the Enterprise, to the sup- 
pliant’s damage of £10,000; and the suppliant therefore prayed the 
Queen to do what is right and just in the premises, and cause com- 
pensation aud satisfaction to be made to him for this injury and 
damage. To this“ Sir Roundell Palmer, the Attorney-General o 
our lady the Queen,” on behalf of her Majesty, pleaded—tirst, that 
the petition was bad in substance; that the statements contained 
in lt are not true in fact; that tho letters patent were void by 
reason that the improvements were not new nor of any public 
utility ; aud that the alleged invention was not an invention for 
which a patent could be granted. The first pleading is, in legal 
parlance, a “demurrer”—that is, the Attorney-General demurred 
or objected on point of law to the petition of right, as containing 
no matter which could in Jaw bind or affect the Crown. And this 
Was the general question which now came on to be argued upon 
points and grouuds which will be best collected from the lumiuous 
statement of the learned Attorney-General, and which, it will be 
seen, involve questions of the greatest public importance, whether 
a8 regards private rights or public interests. 

The Attorney-General, the Solicitor-General, Mr. Phinn, Q.C., 








| to Crown grants, and that, being so construed,j they would 
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and Mr. West appeared for the Crown; Mr. Bovill, Q.C., and Mr. 
Joseph Brown appeared for the suppliant or petitioner. 

The Attorney-General, in arguing the case on behalf of the 
Crown, first stated generally the nature of the patent and the peti- 
tion, the patent, he said, being in substance for a method, which the 
petitioner alleged to be new, of the construction of iron ships, or 
ships partly wooden and partly iron, obviously for purposes of 
defence. To the petition founded upon this patent the Crown 
demurred, on the ground that there was no liability in the Crown 
upon the grounds set forth therein, the Crown, in this case, mean- 
ing, in fact, the Admiralty. The learned Attorney-General explained 
that it was not intended on this occasion to go into the specification 
of the patent, or its novelty, &c., which could not be determined 
or demurred (being questions of fact), and that he should confine 
himself exclusively to certain great and general questions. It had 
always been the practice of the Crown to reward those whose inven- 
tions had been beneficial to the public service ; of late years the num- 
ber of inventions,’ or alleged inventions, and of letters patent proceed- 
ing upon them, for alleged improvements in the construction of ships 
of war, and munitions and implements of war, and many other 
things essentially connected with the proper defence of the realm, 
had greatly increased. The extreme multiplication of such alleged 
inventions had placed public departments of the Crown in a situation 
which has made them deem it to be of extreme importance that the 
rule of law on the subject should be well ascertained. He would 
submit that letters patent for inventions are to be con- 
strued according to the general principles of law applicable 


found not to restrain the Crown from using the in- 
vention, nor to grant avy privileges whatever as azainst 
the Crown. Secondiy, that if a contrary construction were put upon 
such letters patent, particularly such as are connected with the defence 
of the realm, they would be against public policy, and simply void, 
because public policy must restrain the Crown from using or graut- 
ing privileges against the Crown. Thirdly, that when we examine 
the statutes and authorities as to letters patent they will be found to 
contain nothing to invalidate, but rather to support, those conclu- 
sions. Fourthly, that if these arguments should fail to recommend 
themselves to their lordship’s judgment, and they should hold 
against him upon every one of them, the necessary consequence of 
such a conclusion is that the Crown is not liable on a petition of 
right, but that a wrong has been done by individuals—whether the 
lords of the Admiralty or any other persons—and that the remedy 
is not by petition of right. The learned Attorney-General then 
proceeded to cite authorities in favour of his first head of argument. 

After some discussion with the Lord Chief Justice, he said: The 
construction of the letters patent is such (if it is valid) as to enable 
the patentee to exclude any one—including the Crown—from using 
the invention at all. There is, indeed,a clause introduced which 
provides that the patentee of an article of manufacture must supply 
it, if required, to the Crown, upon such terms as may be settled 
between him and the Treasury. How the terms are to be settled in 
such cases may be a matter of difficulty. But that clause does not 
apply at all to cases such as this, where a process only is patented, 
and the patentee does not himself make and vend an article. That 
there should be nosuch clause as to patented processes may perhaps 
be explained thus,—that the early framers of patents understood the 
law as I am submitting it, and never understood that they could 
fetter the Crown as to the use of processes material for the defence 
of the realm, though there might have been very good reasons for 
inserting a clause compelling tradesmen to sell their patented articles 
to the Crown. Surely this consideration tends strongly to show 
that the letters patent are not to receive such a construction, if they 
can receive a suflicient construction and have a sufficient operation 
without it. 

The Lord Chief Justice: Suppose a man kept locked up in his 
own house an invention, which may be of essential service to the 
defence of the realm, and he obtains letters patent upon the condition 
of making it known on consideration of the sole monopoly of the 
preparation and sale of the article, surely the considerations of public 
policy which you are so well urging may be balanced, if not over- 
balanced, by considerations of public policy of another and opposite 
tendency ? An: it may be that, if the Crown is to have the right of 
appropriating the invention, although patented in this country, it 
may be made the subject of monopoly to the enemies of the Crown 


be 


| elsewhere, and may be excluded from use here. 
that the patentee had clearly disclosed the process necessary to | 





The Attorney-General: My lord, that consideration has not 
escaped my mind, and it is, no doubt, a consideration not to be lost 
sight of ; but it will not be found, I think, to land us in any diffi- 
culty, for two reasous—firstly, that a monopoly against all the 
subjects of the realm may be a sufficient consideration to induce a 
disclosure of the invention; and, secondly, that the probability of 
discoveries of this kind being absolutely kept concealed is infinitely 
less than the probability of their being brought into use in such a 
manner as that the discovery might be found practicable, and for 
purposes of profit to himself; and, therefore, that in the greater 
number of cases you cannot assume that the invention will be 
unknown if not patented here ; but in the great proportion of cases 
you havea moral certainty that it will be known here or elsewhere. 

The Lord Chief Justice: In cases of any importance to the 
defence of the realm—cases of improvements in arms or iuventions 
of war—you must remember that private customers are hardly con- 
templated, aud that the only customer is likely to be the Crown. 

r. Justice Crompton: The argument of public welfare, as it ma 
be called, assumes that, by the construction of the patent, if valid, 
there is power in the patentee to exclude the Crown. 

The Attorney-General: Quite so; and we must observe that if a 
patentee contemplated that the Government only would be likely 
to use the invention, he would no doubt resort at once to the Govern- 
ment to ask the Government to purchase it or reward him for it, 
which it would if it were worth anything without a patent ; and 
we must recollect that we are dealing, not only with the case of an 
English inventor having a secret and keeping it locked up within 
his breast, but there are a large class of foreign inventors who have 
their inventions protected by foreign patents, and these may cause 
patents to be taken out in this country for the very purpose of ex- 
cluding British subjects and the British Crown from its use. 

Mr. Justice Crompton: You might have the case of a foreigner 
making some improvements in orduance, and before he discloses it 
abroad he might come here and take outa patent, and then go abroad 
and use and vend it under the protection of a foreign patent, and 
then claim to exclude others from using it here, refusing to grant 
licences. 

The Attorney-General: My Lord, you have anticipated the very 
argument I meant to urge. 

Mr. Justice Crompton: The question is of great importance, 
whether a patentee has not the power to exclude any one, even the 
Crown, from using his invention. 

The Lord Chief Justice: The supposed consideration of a patent 
is its disclosure for the purpose of public use, 

The Attorney-General: My lord, I believe that no court has ever 
been able practically to enforce that principle by compelling the 
patentee of a process to grant licences or permit its use. 

The Lord Chief Justice: The question, perhaps, has not arisen, 
because a man hardly ever takes out a patent for the purpose of 
keeping the discovery locked up. 

The Attorney-General: Oh, my lord, it has occurred to me to 
know that there are cases in which patents have been carefully 
locked up during the whole period of duration, and have been taken 
out, in fact, for the purpose of suppressing the use of a particular 
invention, lest it should displace some previous and less perfect 
invention or manufacture; and I could name parties who have 
bought up patents to prevent others from using them. 

Mr. Justice Blackburn : Upon the “ dog in the manger” principle. 

The Attorney-General: Exactly so. 

Mr. Jusiice Blackburn: I have certainly understood that there are 
a large class of cases in which there is a patent for one step in a pro- 
= for the purpose of precluding its use in a particular manufac- 

ure. 





The Attorney-General: No doubt; and it is a very large class 
of cases, and the very class of cases the existence of which raises 
the embarrassment of which public depertments now feel the effect. 
It often happens in such cases that the supposed invention is of no 
value, and we don't require it at all, and the patent is only used for 
the purposes of exclusion and embarrassment. The learned 
Attorney-General then cited the case of “ Saltpetre,” in 11 Coke's 
Reports, where it was laid down, that as saltpetre was of great im- 
eng to the defence of the realm, the Crown cannot be driven to 

uy it in foreign ports of foreign princes (who may restrain it at 
their pleasure), and therefore the Crown may seize it. 

Mr. Justice Mellor; The whole scope of the statute seems to show 
that it operates upon patents by way of proviso, and proceeds in the 
way of limitation of the authority of the Crown. 

The Attorney-General: That is so. It limits the power of the 
Crown to grant patents to cases in which there is no public interest 
involved, and no public inconvenience. 

The Lord Chief Justice: Your argument gocs to show that the 
patent is void, 

The Attorney-General: Assuming that it has the construction 
which I contest. But I say it must be construed in accordance with 
this limitation. 

Mr. Justice Blackburn: You lay down a principle of enormous 
importance—that a patent is void if, upon its construction, it 
precludes the Crown from the use of an invention or improvement 
which may be valuable for the defence of the realm. 

The Attorney-General: I do not shrink from accepting that 
result of my argument. It would, of course, be necessary, in any 
case, to satisfy the Court that there was a prejudice to the public 
interests, or, in the words of the Act, a mischief to the State. But 
if so, the principle, I submit, applies. There may bo a degree of 
difficulty in determining in any particular case whether there is or 
is not a “ general inconvenience,” or a mischief to the State; but the 
principle is what I am contending for, as to its application to patents 
like this, of processes represented as improvements in means of 
warfare. I have already pointed out that there is no clause in the 
patent compelling the patentee to permit the Crown to use the 
process, so it is in his power to exclude the Crown from the use of 
it. There is only a clause compelling the patentee to sell to the 
Crown patented articles he makes and vends. 

The Lord Chief Justice: Would not your argument show that 
this clause is superfluous ? 

The Attorney-General: No; for a subject is not compellable, at 
common law, to make and sell articles to the Crown; and it may 
happen that the inventor and patentee may be the person best 
qualified by skill and experience to prepare and produce the article, 
and he may have applied skill and capital to the machinery requisite 
for the purpose. 

The learned geutleman then proceeded to argue that it was absurd 
to suppose that the object of the grant of letters patent by the Crown 
was to protect the subject against the Crown, and that its effect 
would be to exclude the Crown,—noting the recent Act, 22nd and 
23rd Vict., reciting that it is expedient that in some cases of inven= 
tions of instrumeuts and munitions of war which way o- of impor- 
tance to the public service, there should b+ powe- prevent the 
same from being divulged, and enabling the War Department to 
purchase the patents of such inventions for the purpose of suppres- 
sing them. ‘This statute, he urged, while it supported the general 
principle of his argument, did not at all, by implication, militate 
against it, because it was pointed to purchase for the purpose of 
suppression and secrecy, and for the exclusion of the patentee him- 
self for the use or disclosure of his own invention, which, of course, 
required a new and express enactment. The Jearned Attorney- 
General went on to show that the argument must rest upon principle, 
and the terms of the statutes and patents, for there was no 
express authority, as the point had not been raised before. In the 
recent case of “ Clare v. the Queen,” tried in this court before the 
Lord Chief Justice a year ago, and which was the only one that had 
been tried at all resembling the present (that being a case of a patent 
for an alleged invention of an improvement in the construction of 
vessels of war), this question had not been raised. 

In conclusion the learned Attorney-General, after speaking for 
abvut three hours and-a-half, prayed the judgment of the court in 
favour of her Majesty. 

The Lord Chief Justice said, as at present advised, the court 
thought the case of ‘Tobin v. the Queen was decisive upon the 
last point (which would be decisive of the case if adopted), and, 
therefore, invited the learned counsel for the suppliant to address 
himself in the first instance to that point. 

Mr. Bovill accordingly then did so, and first applied himself to 
the case cited, contending, however, that it was not by any means 
decisive of the point. He contended that the case of “ l'obin v. the 
Queen” was not in point, and could clearly be distinguished from the 
present, for in that case there were other remedies open to the suitor. 
Then, however, there was no remedy against the lords of the Ad- 
miralty. Primd facie, a patent excludes all the world, the Crown in- 
cluded, for it grants the sole and exclusive right of use. In the case 
of a patent, the invention was in the mind of the patentee until he 
chose to disclose it, And as to the argument of public policy, why, 
the result of the doctrine set up by the Crown might be that a 
valuable invention in arms or munitions of war might be taken 
abroad. Take the case of an Armstrong, for example; he might 
take his invention abroad. 

‘he Attorney-General; As Sir William Armstrong in fact did: 
by first taking his invention abroad without taking out a patent. 

Mr. Bovill: I was not aware of that; but, at all events, I believe 
he took out patents afterwards, and the Act 15th and 16th of 
Victoria, cap. 83, the Patent Law Amendment Act, contained two 
provisions for the protection of the public interests in such cases. 
Section 15 enables the law officers of the Crown to insert all 
clauses usual and expedient. 

Mr. Justice Blackburn : But, as the Attorney-General showed, it 
is not usual to insert a clause compelling the patentee to allow the 
Crown the use of a patented process. 

Mr. Bovill: Then, section 16 gives a large power of imposing 
conditions, restrictions, &c. 

The Attorney-General: That clause gives no power to the law 
officers of the Crown. 

Mr. Bovill: No; but the Queen, by warrant under her sign 
manual, may impose any conditions or restrictions which she may 
think expedient. 

The Attorney-General: A clause which, if literally construed, 
would enable the Crown to get rid of this or any other patent entirely. 

Mr. Bovill went on to argue that, as a matter of construction, the 
Crown was excluded by the patent. It had no right prior to the 
patent to use the process, for it was not known. It had only a right 
to grant the sole and exclusive right to use it; and it had granted 
such sole and exclusive right, which was valid as against all the 
world. Ifthe Grown could pirate that right against the will of the 
mpeer it could do so without payment. Aud what would that be 

ut confiscation? That is to say, it would be taking away a man’s 
property without paying for it, Assuming the sole and exclusive 
right, it was a property, as much so as a copyright. It was idle to 
say that the Crown was not bound by grants or Acts of Parliament. 
There were important exceptions to that rule, and one was cases 
which involved the interests of trade or commerce, which exception 
included the present case; for patents were sup; to be in favour 
of trade and commerce. As to the old authorities, it was easy to 
find authorities for anything among them, and the further one 
went back the stronger the authorities became in favour of the 
Crown. But different views prevailed in modern times. As to 
the case of “* The East India Company v. Sandys,” it had no appli- 
cation to the present; it was a case of trade, but the charter was held 
valid, and there was an express exception. 

At this point the usual hour for adjournment having arrived, 

The Lord Chief Justice adjourned the further hearing until 
Thursday, and desired the learned counsel in the meantime to search 
for any authority to show that a petition of right would lie against 
the Crown for a mere bare act of wrong. 
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Tuts invention, patented by Mr, T. I. Brinjes, engineer, 
Whitechapel, relates to means or apparatus for manufacturing and 
re-burning animal charcoal. For this purpose the retorts, which 
may be of cast iron or other suitable material, are of a cylindrical 
form, aud are intended to revolve or reciprocate in a circular 
direction backwards and forwards a complete revolution, or nearly 
so, on their longitudinal axis, and to be in a horizontal position. 
This motion of the retorts may be produced by means of a mangle 
wheel and pinion or any other well-known contrivance for pro- 
ducing such motion driven by steam or other motive power. ‘The 
cylinders or retorts are to have a series of flanges or rings cast on 
the interior or inner side thereof, or loose flanges or rings may be 
bolted therein about 4in. to Gin. deep, and din. to 8in. apart in the 
direction of the cylinder’s length, each ring or flange having open- 
ings left through them, the several openings being in a line with or 
opposite each other. 
opposite each of the openings above referred to, is provided a kind of 
door or vane, mounted in the centre upon a spindle, and connected 
to a rod passing from one end of the cylinder or retort to the other 
and through its ends or covering, which rod is intended to move 
backwards or forwards in the direction of the cylinder’s length, so 
as to actuate and move the doors or vanes to their required positions 
simultaneously. ‘The doors or vanes are moved from the outside of 
the retort by any suitable self-acting contrivance, as, for example, 
by means of a lever and fulcrum connected to the end of the rod 


| is an end elevation of the retort. 


Between each of the flanges or rings, and | 


tion of a pair of retorts constructed and arranged according to this 
invention, and shows the mode which may be adopted for working 
the same ; Fig. 2 is a back end elevation of the retorts and apparatus 
connected therewith, and Fig. 3 is a longitudinal vertical section of 
the same taken through the centres of the retorts. In these three 
figures the retorts are represented as completely mounted and in 
working order. Fig. 5 is a sectional view of the lower retort; Fig. 7 
Fig. 8 represents a detail side 
elevation and plan of the cranked rod which is employed for 
working the doors or vanes; Fig. 8 shows a side elevation, plan, 
and end view of one of the doors or vanes detached; Fig. 12 
represents a sectional plan of the lower cylinders or retorts, 
showing a different arrangement of doors and mechanism for 
actuating the same; and Fig. 13 is an end elevation of one of 
these retorts. 

A and B represent repectively the upper and lower cylinders or 


| retorts ; they are placed with their axes horizontally one above the 


above referred to, such lever having a roller on its outer end, which | 


travels over an inclined plane, and thus changes the position of the 
said doors at every revolution or partial revolution, 

The action of the apparatus is as follows:—The cylinder or re- 
tort is provided with a hopper fitted loosely in a flange bolted to the 
retort at one end for receiving the bones or animal charcoal to be 
burnt or re-burnt, which substance descends and eupplies the space 
between the end of the cylinder or retort and tle first flange or 
ring. The cyliuder or retort is then set in motion by the mechanism 
above referred to, and after completing a revolution or partial 
revolution in one direction returns back again, when the doors or 


other, and are surrounded by any suitable arrangement of brickwork 
C, a clear space being left round both retorts for the free circulation 
round them of the flame and products of combustion from the 
furnace D, which escapes by the flues or passages E into the chimney, 
not shown in the illustration, ‘These retorts are supported at each 
end upon anti-friction rollers F, F (Figs. 1 and 2), carried in 
brackets or frames fixed to plates at each end of the brickwork. A 
rotary or partial rotary sn aye | motion is imparted to these 
retorts by means of a mangle wheel G fast on a short spindle H, 
which is keyed into the centre of a chain pulley I, bolted on to the 
front end of the upper retort A. This wheel is actuated by means 
of the pinion K, fast on the main driving shaft L, which works in 
snitable bearings M, M, and receives its motion from a steam engine 
or other prime mover, the speed of working being at the rato of 
about one revolution of the retorts per minute, but this of course 
may be varied if desired. A chain pulley I’ is also bolted on to the 
front end of the lower retort B, and over these two pulleys, Land I’, 
is passed an endless chain N, which serves to transmit the motion 





| 





| of the upper retort to the lower one, both retorts revolving in the | 


vanes ou the inside are placed at such an angle (by the self-acting | 


contrivance before mentioned outside the ends of the cylinders or 
retorts, or otherwise) as to cause the charcoal or burnt boue con- 
tained between the first flange and the end of the cylinder to pass 
into the space between the first and second flanges. The first place 
is again supplied from the hopper, so that by the continuous back- 
ward and forward rotating motion of the cylinder or retort, and 
altered position of the doors or vanes, the charcoal or burnt bones is 
caused to traverse from one end of the cylinder to the other, and 
thus the substance becomes burnt or re-burnt, as the case may be. 
Should, however, the charcoal in its passage through the cylinder 
or retort not become properly burnt, the doors or vanes can be 
maintained in such « position that the charcoal will not be caused 
to move in the direction of the length of the retort during its rota- 
tion, After the charcoal has traversed from one end to the other 
of the retort it is discharged into a cooling chamber fixed on the 
end of the cylinder or retort, and rotating backwards and forwards 
therewith. Pbis cooling chamber is to be provided with an inner 
and an outer skin or jacket forming an annular space, which is 
supplied wit ha partial or continuous supply of water to keep the 
inuer skin cool for the purposes of more quickly cooling the char- 
coal or other substances contained in the cooling chamber. At one 
end of the cylinder or retort there is a pipe for conveying away the 
steam or gases given off during the process of burning or re-burn- 
ing, which pipe is made to communicate with the chimney. 

According to another modification the several vanes or doors may 
be fitted obliquely but parallel to each other upon the rod which 
passes from one end of the retort to the other, such rod serving as 
an axis, and having a partial rotary motion imparted to it so as to 
reverse the positions of the doors, in lieu of a longitudiual or sliding 
motion as in the tis! arrangement. This partial rotation of the rod 
may be obtained by fixing an arm on one or both ends thereof, 
which shall be acted upon by an incline or stop as the retort turns 
upon its axis, or it may be accomplished in any other manner well 
known to practical engineers ; for example, the rod may be cranked, 
so that the vanes or doors will adjust themselves by their own 
gravity. 

Fig. 1 iv accompanying engraving, represerts a front end eleva- 





same direction simultaneously. Each of the cylinders or retorts is 
provided internally with a series of flanges or rings O, O, which 
may either be cast therein or made loose and bolted or rivetted 
inside the retorts ; theserings may be from four tosixinches deep, and 
placed at a distance of from four to eight inches apart along the entire 
length of each retort, so as to divide the same into a series of annular 
chambers or spaces 1, 2, 3, &c. An opening «a is left in each ring 
or flange, the several openings being opposite to or in a straight 
line with each other. In each of the several chambers a space 
1, 2, 3, &c., between the rings or flanges, there is placed a vane or 
door P, shown in detail at Fig. 9, secured at an angle on the crank 
shaft Q, shown detached at Fig. 8. The “ of these vanes or 
doors and their iy with the crank shaf: is such that their edges 
(according to the side which is in action) shall lie upon the iuruer 
surface of the cylinder or retort between each ring a flange, at an 
angle of about 45 deg., and parallel with each other, as shown 
clearly in Figs. 1, 4, and 5. For the facility of securing these 
vanes or doors to the crank shaft, the latter is provided with a 
number of lugs 8, b, at the proper angle to which the vanes or 
doors are bolted or otherwise secured, and a slot is formed in the 
centre of each vane or door, which fits over the crank shaft, so as 
to leave one half of the vane or door on each side thereof, as is 
shown more clearly in Fig. 7; a journal c is formed on each 
end of the crank shaft, which journals turn freely in bearings iu each 
end of each cylinder or retort. ‘The upper cylinder or retort A is 
provided at one end with a charging hopper R, which is fitted loos ely 
into a plate or flange bolted to the end of the retort, and is connected 
by a pipe S with the charging floor T; U is a sliding valve (shown 
closed in Fig. 1) worked by a screw spindle V, and situate inside 
the pipe S, for the purpose of regulating or stopping the supply of 
charcoal to the cylinder or retort. The opposite eud of this retort 
is provided with a discharge hopper W, fitting loosely upon the 

chain pulley J, for allowing of the discharge of the charcozl into the 
lowe r retort B after passing through the upper retort A. This dis- 
charging hopper W is connected, by means of a short pipe X, with 
a corresponding hopper Y on the end of the lower retort B. A 
pipe Z is fitted to the top of the upper hopper W, for the purpose of 
conveying away the gases or vapours given off "during the process 


: — 

of re- burning into a flue d, such pipe being provided with a throttle 
valve or damper e, for regulating the draucht necessary for drawing 
off the gas and vapours throuzh the fl ue d into thechimney. At 
the discharging end of the lower retort B ag re is fitted a circular 
cooling chamber or drum jf, part of which is shown detached in 
Fig. 10, which is intended to rotate backwards ani forwards with 
the cy linder or retort. ‘his cooling chamber or drum is provided 
with an outer skin or jacket g, so as to leave a space round it for a 
supply of water between the inner and outer skin, with a view to 
the more rapid cooling of the charcoal received in the drum, after 
having passed through both the cylinders or retorts. his» bull’s- 
eye or spy hole for examining the contents of the retort; aud? is 
a sliding door for discharging the contents of the drum. 

Figs. 12 and 13 illustrate another modification of the arrangement 
of vanes or doors P, and mode of working the same. In this case 
the vanes or doers are supported by and turn loosely on upright 
spindles k, secured to the retort, and are each connec ‘ted by a stud 
or pin 7 with a rod Q, extending from end to end of the retort, so 
that when a longituvinal motion is imparted to this rod all ‘the 
doors or vanes connected therewith will be caused to turn ou their 
centres and reverse their positions simultaiieously. This movement 
of the rod Q may be produced by inclined planes fixed to the main 
framing, and so disposed that the movement of the rod shall take 
place just before the completion of each revolution of the retort. 
Thus Fig. 11 shows the position of the doors when the bottom 
retort is rotating in the direction of the arrow or against the sun, 
the dotted lines showing their position when the retort is rotating in 
acontrary direction. 

The action of the apparatus is as follows: 
supplied to the charging pipe or hopper R, des d3 to the space 1 
between the end of the retort and the first r besa 0. The retort on 
being rotated in the direction of the arrow, aud the crank shaft Q 
and doors P being in their proper positions, as shown in Fig. 1, and 
by dotted lines in Fig. 4, the charcoal in the first space 1 will be 
directed by the angular positiou of the door into the next space 2. 
Before the retort has compleied a revolution in one direction the 
crank shaft and angled doors or vanes will, by their own gravity, 
and by reason of the shaft Q being cranked, fall over into the oppo- 
site position as the rctort rotates, so as to be in the proper direction 
for the reverse motion of the retort, as shown in Figs. 6 and7; the 
charcoal then, during the reverse motion, passes from the space 2 
into the space 3, the space 2 being at the same 


_ he charcoal, being 





time again supplied 
from the space 1, which is constantly supplied from tne hopper R. 
lt will thus be seen that the forward and backward rotary 
iwotion of the retorts, combined with the doors or vanes P, 
causes the charcoal to travel into every space between the several 
rings or flanges O, and to be discharged, at the opposite end of the 
retort, into the lower retort, throu; gh the hoppe. W, pipe X, and 
ho; per Y, when the same is repeated until the chareoal is finally 
discharged from the end of the lower retort into the cooling drum 
or chamber /, through an opening for that p such charcoal 
having been properly re-burut during its passag g the retorts, 
















‘ 
along 
fter being allowed to partially cool in them during its passage along 
ti 2 retorts. After being allowed to partially cool in the drum /, the 
charcoal is discharged, throug zh the sliding door 7, into any conve- 
nient receptacle, and then allowed to fi: rally col befvre being used. 
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Deatn or THE Tion. Joseru CunanD. — We regret to 
record the death of the Hon. Jo eph I 
his residence, Upper Parliament-strect, Liv 
illness. Mr. Cunard was the younger br 
Canard, the originator of our mail- boa 
tic mm, bya line of steamers unequalled in the wor 





irat 








wearing bis name, and po:sessed of much of euergy which 
mark-d his brother’s character, having been for a long time a most 
promiuent and efficient member of the Legisl«tive Council of New 


Brunswick, a colony which owes to him much of its present prosperity. 
He had been for nearly fourteen years a resident in Liverpc vol, where 








he has carried on a most extensive business under th 2 firm of 
Cunard, Wilson, and Co. He was known on the Exchange asa 
business man of great energy of charecter, and of the most 
honovrable principles, and his death will Jeeve a blank not read 


supplied. He was, we understand, in his sixty-:eventh year. 








Jan. 27, 1865. 





TO CORRESPONDENTS. 


Notice.—A Sperciat Epition of THE ENGINEER 7s 
published for FoREIGN CircuLaTIonN. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

* * We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
sereno’clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

* * We shall publish next week a Double Number, contain- 
ing the Index to our Etghteenth Volume, including a 
complete Classificd List of all the Patents published 
during the last six months. Price 1s.; Stamped, 1s. 24. 

Appresses Wantep.—Our publisher will be glad to be informed of the 
present residence of Messrs. Hepworth and Doyle, Birmingham ; 
Mr. J. Margetson (once at Messrs. Hawthorne's, Neweastie-on- Tyne), 
lute of Quenington Mill, near Swindon; Captain Henderson, late of 
21, Cambridge street, Hyde Purs; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B : Mr. Heth Ogden, Engineer, late of Manchester ; 
Wr. J. Pearson, Coal and Iron Merchant, late of Kingswinford ; 
Mr. Joan F. Waiss lite of Passage dl Dormitozio, de San Fran- 

barcelona; Messrs. Allen and Knight, late Atlas Works, 






¢ sco 
Glover-strect, Birmingham; Mr. Janes Brown, jun., Ebbw Vale 
Works. Newport, Mon ; letters addressed to whom have been re- 
turned throu ,h the Deas Letter Office. 

*,* Covers ling the Volumes can be had from the Publisher, 
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to supply you with the address you 





v .— We will endeavour to supply you with accurate information next 

T. s. (Rochdale) —We regret that are unable to advise you on tre best 
ms of ivtreducing your invention, 

Sa vich-line .— We segr t that we ave unable to give you any wisor- 


ion cbout the vepor! to which you refer. 
J. P.—A steam sire engine would se ve your purpose. The latter part of your 
sus unintelligible as cour acsumed 8 gnature, 








Sup-cuiwer — There is no such library in existence ia this country. The steel 
to which you refer has been used sor armour plates with very indifferent 
CCesS. 
Preumatic Lirt.—A supply pipe 12in, in diameter will answer your purpose, 
unless there ave sharp bends and the di-tance is considerable, in which cas 


we should recommend a minimum diameter of 14in, 

A CONSTANT SUBSCRIBER.— The quantity of water required for condensation 
s determined by the weight of steam passing through the engine, and has 
nothing what ver to do practical'y with the pressure. In general terms, 80 

rk remains constant, the quantity of water will not vary 
with any ¢ ange of pressure 

W. Tt. M.—Muke your arate 5 t wide and Sft. Gin. long from the furnace 
door to the bridge. Flues 27t. 10in in diameter inside, 7 16in. thick, with 
seven angl--i on stay rings on each, The horse-power will depend on the 
quality of the slick wou use. The boiler should wo rk up to 65-horse power 
wit Pressure should not much excecd 55 lb. per inch. 
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CONTRACTORS’ WAGONS. 
(To the Editor of The Engineer.) 
£mr,—Will you, or seme of your correspondents, inform me of the most 
suitable form of wagon—contractor’s—for tipping side and end ways, each 
wagon to be so constructed that it will tip both ways? 3. W. L. 
Leeds, January 25th, 1:65. 








TESTING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—In answer to Mr. Wm. Roberts, of Millwall, Poplar, I beg to say, 
that the lever pressing on the incicator valve is fixed, with all its gear, on 
a horizontal irov table, Which may be placed at any convenient distance 
from the cylinder and ram, aud that it does not matter in what position 
the evlinder is placed, There is nothmg extraordinary in this testing 
machine ; it is simply a Bramah hydraulic press, of the simplest form and 
construction, 

In the reading of my letter, kindly inserted in your number of the 13th 
inst., Mr. Roberts makes no allowance for brevity. What I meant to say 
was, the leakaye in the - tuffing-box of the rod, and not that of the piston. 

As to the stroke of the pumps, &c., any engineer will ea:ily find the 
required leverage to produce the intended pressure. 

The distance trom Louden to Jersey is performed by rail and steamer in 
about fourteen hours, and will cost about 35s. there and back, and I wiil 
ike it my duty to attend gratuitously on any person interested in testing 
machines, who may b+ inclined to mspect the machine made by me. 

Vernon House, St. Aubin’s-road, Gror@s ENNIS. 

Jersey, Jun. 21, 1865, 











PUDDLING FURNACES. 
(To the Editor of The Engineer.) 
Sir,—-In answer to the question of Mr. Joseph Wa'ker, contained in your 
last impression, concerning the use of calcined cinder and pottery mine in 
puddling furnaces, allow me make a few remarks, 
_ Your corresponcent asks * Can any of your readers inform me what the 
iron t-kes from the bulldog to make it cold-short, or what the pottery 
ves up to make the bar tough?” My opinion is, and | think that all 
practical men will agree with me, that the continued use of the calcined 
cindcr—viz., from the furnace to the kiln, and from the kiln to the furnace 
ves it of the properties necessary to nourish the iron and give to it a 
gh and fibrous quality, The principal of the above properties being 
oxide of iron, the iron takes nothing from the cinder, for the simple reason 
that it has nothing to give. On the contrary, it takes from the iron that 
which it should contribute ; the consequence is, the iron is cold-short. 
While the reverse is the case in the use of pottery mine, it, as is well 
known in the trade, contains a large amount of the pure oxide of iron, and 
gives up this iu its use to make a fibrous bar. 
Jarrow, Jan. 24, 1865. 
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BREAKAGES OF CRANK SHAFTS. 
(To the Editor of The Engineer.) 

Sin,—Referring to your leading article on twin-screw steamships, which 
appeared in Tuk ENGINEER of the 20th January, you say, after having 
stated the number of broken crank shafts in the Peninsular and Oriental 
Company's flees during the years 1854 to 1859, that the average is still 
about the same. 

Respecting the last statement I beg to differ from you, and would call 
your attention to the tact that, since the introduction of Silver's patent 
marine governor in the above-mentioned company, the breakages of crank 
shatts have greatly diminished ; and as an example I tay mention the 
screw steamship Sultan, wh previous to her being fitted with Silver’s 
tharine governor, broke three shafts in two years on account of racing, but 
since that time (the end of 1559) no such accident has taken place; and I 
ami pericetly satisfied, from my experience with Silver's governors, that they 
effectuaily prevent any racing whatever of the engines in a gale of wind ; 
and iv is well known to engineers that an immense strain is put upon the 
Shait when it is suddenly stopped in its racing by the secew being d epiy 
imme rs ed in the water aiter having, the moment before, been entirely out 
Lewis OLRICK. 
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all-strect, E.C., January 26th, 1864. 
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PETROLEUM AS A STEAM FUEL, 

TnE wildest theories have never fallen to the ground for 
want of ardent supporters. Indeed it would seem that the 
element of improbability has invariably been conducive to 
the popularity of recondite speculations. A principal cha- 
racteristic of error is persistency, and thus we find that 
truth has often been driven to the wall for a time, by the 
most insignificant foe that ever manufactured a cut-and- 
thrust sword from a wheaten straw, or worxed up a theory 
from an ounce of moonshine. In the end, trath has for the 
most part come off victorious, but those enlisted, perhaps, 
unwittingly, on the side of error, sometimes suffer severely 
in the struggle. Hard knocks are by no means portioned out 
with a strict regard for the individual deserts of the van- 
quished; and many good men and true have rued the day 
that they permitted themselves to be led away by the 


brilliant, shallow reasoning of speculators, who have | 
songht to make a gain by the perversion of the 


Unfortunately, those who dabble a 
nature have, in all ages, pos- 


teachings of science. 


little in the laws of 


sessed an unenviable notoriety as the most credulous of 


mankind. ‘The old alchemists pursued the idea of the 
philosopher’s stone with an earnestness and perverted vigour 
which it is not easy to parallel, the result being simply that 
honesty became incompatible with the possession of a 


single grain of that gold with which they hoped to enrich | 


themselves first, and then the world. The philosopher's stone 
still exists, but under other names of course—names suited 
to the wisdom and intelligence of the age. 


seeker to the extreme verge of wtter impecuniosity, At one 
time it assumes the shape of a machine which shall sup- 
plant all other motive powers; at another it is presented 
in the guise of a process for working up hitherto useless 
materials into something certain to create a demand which 
a thousand factories can hardly supply. During the last 
fifty years schemes of the kind have been produced by the 
score—produced ad nauseum, in fact. 
knowledge has made the world somewhat wiser of late, and 
investions intended, often honestly, totake the scientific pub- 
lic by storm, require very careful dressing up in order that 
they may obtaina hearing. But the difficulty of diserimi- 
nating between the true and the false has been in- 
creased by the development of the facts, that that which 
is practically right commercially, may often be wrong theo- 
retically, and that sound theory is not invariably followed 
by commercial success. Under these circumstances we 
should hardly fulfil our duty did we omit a word 
of seasonable warning now and then. One of the 
most plausible fallacies of the day is involved in 
the proposed substitution of petroleum for coal, as a 
steam fucl in our navy, and mercantile marine; and 
although we have already pointed out the fact that, under 
existing conditions, it is simply impossible that coal should 
be superseded by any of the hydro-carbons, recent events 
apparently render it expedient that we should emphatically 
repeat that statement. The question has, even within the 
last few days, been made the subject of a paper read before 
a quasi scientific assembly, and experiments have been con- 
ducted to acertain extent under official patronage, at one 
of her Majesty’s dockyards, with the intention of demon- 
strating the advantages of the new system. 

The substitution of petroleum for coal was, we believe, 
first suggested by certain oil-well speculators in New York. 
Such influence was brought to bear that a committee of 
investigation was appointed by the American Naval 
Bureau. A boiler was fitted up, and the necessary in- 
quiries prosecuted for a period extending over some weeks. 
‘lo this day these experiments and the results obtained 
remain shrouded in mystery. Great things were foretold, 
but nothing whatever has come of the prophecy. Although 
crude petroleum can be purchased at a far more moderate 
price in America than it can be obtained here, we are at a 
loss to discover that a single gunboat has been fitted to 
practically test its merits. This fact is not without its im- 
portance, and we may safely assume from it that these 
initial experiments were so far unsatisfactory that it was not 
worth while to extend them. In this country the advocates 
of petroleum claim three important advantages as being 
certain to follow on its general adoption. In the first place, as 
its thermal energy is in excess of that of coal, bulk 
for bulk, an important saving of space would be secured, 
In the second, as its application would be more convenient, 
a considerable reduction in the number of stokers would be 
rendered practicab'e. And in the third place, as a given 


quantity could be burned in a smaller space, the evapora- 


tive efficiency of existing boilers would be materially in- 
creased, All these assumptions are effectively erroneous. 
The thermal energy of petroleum is stated by the more 
modest of its advocates as being equal to five times that of 
coal, weight for weight. Those who regard modesty as out 
of place in the regions of assertion, claim a very much 
greater efficiency. ‘he most trifling amount of chemical 
knowledge is sufficient to prove that one statement is 
very nearly as correct as the other. ‘the best crude 
petroleum — disregarding impurities mechanically sus- 
pended in the liquid—may be taken as consisting of 85 
parts by weight of carbon, and 15 of hydrogen. ‘The com- 


| Space, 
| take the average amount of carbon in a given weight of 


We find it still | 
ought for in almost every branch of scientific inquiry; as a | 
rule with noother result than that of bringing theunfortunate | 


The spread of 





| off. 


quality as that given above for every sample. An 
analysis of thirty-six samples of Welsh coal, conducted some 


the following results :—carbon, 83 per cent.; hydrogen, 


| 4°79 ; oxygen, 4°15; nitrogen, ‘98 ; sulphur, 1:43 ; and ashes, 


491; one ton occupying rather less than 43 cubic feet. 
Seventeen samples of north-country coal gave an average 
composition as follows :—carbon, 77 per cent.; hydrogen, 
5°32; oxygen, 9°53; nitrogen, 1-930; sulphur and ash, 5 
per cent. ; one ton occupied a little over 45 cubic feet of 
We shall not be far wrong, therefore, if we 


coal at 80 per cent., and of hydrogen at 5 per cent. The 
other elements, not being practical heat-producers, may be 
disregarded, Once in possession of these data—the substan- 


| tial accuracy of which can hardly be disputed—it is easy to 
| arrive at a definite conclusion as to the relative value of 
| petroleum and coal as steam fuels. 


According to Rankine, the total thermal energy de- 


| loped by the combustion of one pound of carbon is equi- 


valent to 11,194,000 foot-pounds. Dulong estimates the 
total heat produced by the combustion of a pound of 
hydrogen as being 4:7 times that of a pound of carbon. 
MM. Favre and Silbermann state it at 4°28, It is possi- 
ble that both estimates are excessive; and for the present we 
will assume the thermal energy of hydrogen as being but 
four times that of carbon, as, owing to the extreme 
volatility of the gas, its perfect combustion is all but 
impracticable in ordinary furnaces. This estimate will 
not be very far from the truth. We find, then, that the 
total heat produced by the combustion of 1001b. of good 
coal is equivalent to 1,152,982,000 foot-pounds, while that 
evolved by the combustion of a like weight of petroleum is 
equivalent to 1,623,130,000 foot-pounds; the relative 
efliciency being thus nearly in the ratio of 11 to 16. In other 
words, 16 lb. of coal are equivalent to a little more than 11 Ib. 
of petroleum. This, however, presupposes that the hydro- 
carbon consists solely of carbon and and hydrogen,a condition 


| practically impossible of fulfilment, while the calculation 


deals at the same time with a coal very inferior to the best 
Welsh. Putting both on an equal footing, we find no reason 
to depart from the conclusion arrived at long since by others 
who have investigated the subject, namely, that, weight for 
weight, petroleum is but one-half more efficient than the 
coal ordinarily supplied to our ships of war and ocean 
steamers, No amount of sophistry can argue away facts 
which admit of an almost mathematical demonstration. 

‘Che specific gravity of petroleum varies within mode- 
rately wide limits. Generally speaking, it may be taken 
at about 83. Now, 45 ft. of space will hold one ton of 
coal, The Admiralty allowance is 48 cubic feet, the 
additional 3ft. compensating for the impossibility of 
filling the bunkers right up to the deck between 
the beams. A ton of petroleum will occupy about 
44 cubic feet of space, so that the pretended saving 
of room, weight for weight, really vanishes altogether 
on examination. It is true that, with equal powers, 
the space saved might probably amount to one-third 
of the room occupied by ordinary bunkers, but 
it is more than doubtful if the consequent advantages 
would compensate for the inconvenience of stowing an in- 
flammable fluid in bulk. The temperature of a stoke-hole 
is seldom below 80 deg.—it frequently exceeds 110. At 
either temperature rapid evaporation of the more volatile 
constituents of the petroleum must ensue, and as these 
would be certain to find their way first into the engine 
room and stoke-hole in consequence of the rush of air to the 
fires, it is not very easy to see how dangerous explosions 
could be avoided. The Du Tremblay ether engine failed 
principally because it was found practically impossible to 
preclude the presence of an explosive atmosphere between 
decks ; indeed, the engine-room was perforce lit by Davy 
lamps. We are at a loss to understand how the tanks 
could be made air-tight at first, or maintained in that con- 
dition subsequently ; and yet that some such precaution 
would quickly be found to be absolutely indispensable 
to the safety of the ship, we have no manner of doubt 
whatever. 

The notion that the actual use of petroleum would be 
found more convenient than that of coal is so — absurd, 
that we can only account for its existence at all by the 
fact that it is solely a matter of theoretical speculation. A 
certain class of inventors exist whose energies are wholly 
devoted to the enunciation of propositions and theories, 
which they never take the trouble to work out to a prac- 
tical result. Thus we are told that no difficulty whatever 
need be anticipated in effecting the combustion of the pro- 
posed fuel; but up to the present moment no really feasible 
scheme for effecting the desired end has been laid before 
the world. According to one plan, a porous material—the 
equivalent of a wick, in fact, is to be provided in the 
furnace. As to the means by which the oil in quantity is 
to be conveyed to this medium with regularity and safety 
we are kept altogether in the dark. If the supply is in 
excess of the demand, it is tolerably certain that a river of 
liquid fire would quickly find its way through the stoke- 
hole, and with a ship pitching in a heavy sea, her tanks 
being but half full, it is not easy to see how the supply 
could possibly be regulated with anything like the requisite 
precision unless the laws cf hydraulics were changed. It is 
unnecessary to dwell further on this point. The difficulties 


| besetting every step must be apparent to any person who 


possesses a moderate knowledge of the practical manage- 
ment of the marine boiler. 
‘The theory involved in the statement that the efficacy 


| of existing boilers would be greatly increased by the use 


of petroleum, will not bear a moment’s investigation. It 
is possible that their evaporative power might by judi- 
cious management be slightly augmented. We have 
every reason to believe that, as an immediate result, their 
economical efficiency would manifest a remarkable falling 
We know littic or nothing of the conditions under 
which the hydro-carbons should be burned in a marine 
boiler furnace; but the little we do know, goes to show 
that the tubular boiler is unfitted for the purpose. The 


position of the hydro-carbons. however, varies very consi- | whole question of smoke consumption—hardly yet satis- 
derably, and it is hardly correct to assume so high a factorily disposed of—would require to be re-opened up 
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under extraordinary complications. At the present 
moment ail the heat which existing boilers can utilise, and 
the furnace plates can bear without injury, can be pro- 
duced from coal under normal conditions of draught, and 
we fail to detect any prospect of material advantage 
likely to follow on the production of a higher tempera- 
ture within marine furnaces. 


IRON BRIDGES, 

Ir is now nearly seventeen years since Messrs. Warren 
and Monzani patented the form of truss now everywhere 
known as “ Warren’s girder.” It has not yet, however, 
come into one-tenth the use it deserves. Not but that 
miles of these girders have been made, and they are now 
successfully carrying the traffic of some of the most im- 
portant railways in the kingdom, and in India and the 
colonies. The Newark Dyke bridge, of the Great Northern 
Railway, is formed of these girders, in a single span of 
240ft. It was one of the earliest erected upon Warren’s 
plan, and its compression members are, for the most part, 
of cast iron. Now, however, wrought iron is preferred by 
all engineers, for all parts of a bridge. ‘The Crumlin Via- 
duct comprises ten spans of 150ft. each of Warren’s girders, 
only wrought iron being employed in their construction. 
Col. Kennedy, engineer of the Bombay, Baroda, and Central 
India Railway, adopted this form of girder, in 60ft. spans, 
for his line, and about six miles of these spans are now 
carrying the traffic between Bombay and Baroda. These 
six miles of girders are fora single line, which is now being 
doubled. Messrs. Westwood, Baillie, and Co, made one- 
half of the whole length of the bridges just mentioned, and 
their successors, the London Engineering and Iron Ship- 
building Company, are now making 150 like spans, or nearly 
two miles of the same class of bridges for the second line. 
One of these spans was tested last week, as follows :—Sup- 
ported on G6Oft. bearings, and having a total weight of 
25 tons, wagons 74ft long, and loaded to 174 tons each, 
were drawn successively upon it. ‘The first two wagons, 
or 35 tons, caused a deflection of {th inch, the first four, of 
“jth inch. Six wagons caused a deflection of *45in., and 
seven wagons brought the deflection to 0'6in. ‘The increase 
of deflection was not exactly regular or in proportion to 
the weight applied, but it will be seen that, with a distri- 
buted load of 1224 tons, or say 2 tons per foot, in addition 
to the weight of the bridge itself—nearly half a 
ton per foot—the deflection was but the ;,;;th of 
the span. On the removal of the load the girders 
returned exact to their original position, showing rather 
the accuracy of the workmanship than the recovery of the 
iron from a moderate strain, which eould, of course, have 
been confidently calculated upon in advance, 

‘The merit of Messrs Warren and Monzani’s invention 
lay in this: their girders, of a given strength, could be 
made at a less cost than any others known. They could 
also, be made with the assistance of special machinery. It 
would, we believe, astonish some of our professional 
readers if we were to say that the labour, in the construc- 
tion of Warren’s girders, amounts to £4 less per ton than 
in the case of plate and other forms of girders, and than 
contracts for them are being taken at so much less that, 
for other forms of bridges. There is no other form of 
bridge in which the separate parts may be laid out and 
prepared with the rm | of machinery, and of which parts a 
number may be picked out at random to form and complete 
abridge. With an equilateral triangulation, thousands of 
links, ties, and struts may be drilled without the possibility 
of a mistake as to their length, and a test bridge may be 
put together from a series of parts thus collected at random. 

There is an objection among engineers—one, perhaps, 
which will not for a long time be overcome, if it ever be 
overcome —us to throwing great strains upon single pins in 
a bridge, and as to thereby bringing a column or a strut 
into the condition of one with “rounded ends.” It is 
quite true that if a single pin breaks in a Warren’s girder 
the whole structure comes down, just as a screw steamer 
would fail if the screw shaft broke, or as the Nelson Column 
would fail if the lower stones happened to crush. In the 
ease of Warren's girders the joint pins are purposely made 
of excessive strength; and yet, any excess in this 
respect adds comparatively nothing to the weight of 
the bridge as a whole. ‘There are so many important 
applications of iron in enginecring, in which the strength of 
e whole depends upon that of some constituent part, that 
we cannot think that Warren's girders will receive undue 
condemnation upon the point we have raised. As to the 
appl'cation of the strains, in the case of the struts, to the 
centres, instead of over the whole surface of the ends of the 
columns, this we are convinced will turn, in the end, upon a 
question of accuracy of workmanship. That as much strain 
may be exerted through the strut of a Warren girder as 
through gene of any other form, and with as little lateral 
deflectiom or buckling, is a matter well settled among 
engineers, 
urge as to why the depth of all bridge trusses in proportion 
to their span may be much increased, but this must be 
deferred until another occasion. 

UNDERGROUND RAILWAYS. 

Mk, BarLow’s paper, which we published in our last 
number, and upon which we commented at some length, 
was especially wanting in descriptive detail. It sometimes 
happens that the unsoundness of a system of mechanism 
may be ina measure atoned for by a careful and judicious 
elaboration of its individual parts, A happy device, like 
the “regenerator” in Ericsson’s air engine, or a few neat 
and taking “ dodges,” such as abounded in the scheming of 
Jacob Perkins and the late Dr. Church, will often rescue 
from neglect, not to say contempt, a scheme as hopeless as 
that of Mr. Barlow. His, however, is unredeemed by the 
least evidence of careful design, In our own profession it 
would not, perhaps, gain more than a telling exposure and 
sufficient condemnation, but there is yet a danger in the 
association of a good name with a fallacy. Why Mr. Bar- 


low chose to appear before the Society of Arts, with its 
science-and-water auditory, instead of before his appro- 
priate jury in Great George-street, we cannot say. He did 
choose, however, to discount his reputation as an engineer 
before an influential, but incompetent assembly. And here 





We shall have, shortly, some considerations to | 





is just where the danger of detaining an influential, but 
incompetent body appears. Mr. Barlow is an engineer of 
standing. Upon many points no man is more capable than 
he. Very likely he does not require to be told this. Now, 
such a man, in the presence of clever, enterprising capital- 
ists, and men of the world, and in the hands of a suave 
and influentially-loquacious chairman, like Mr. William 
Hawes, and even when his intentions are unimpeachable, 
can work no end of mischief. He can mislead many into 
investing money in a hopeless absurdity, and by his own 
and their failure—seal the minds of thousands against sub- 
sequent propositions for improvement. 

Mr. Barlow’s theory of working underground railway 
traffic is that trains may be shot off from one station with 
an impetus exactly sufficient to carry them to the next. 
It is a projectile theory, but there is hardly a hint as to 
the description of gun to be employed in this kind of 
practice. Although gunpowder has not yet been suggested 
as the source of motive power under the proposed system 
it is easy to show that the mode and character of the 
motion to be produced are identical with those, the con- 
sideration of which has given us the science of gunnery and 
projectiles. ‘lo shoot off a train of one hundred, or even of 


forty tons, up a rising gradient of 1 in 100, and from half | 


a mile to a mile long, must require a high initial velocity, 
and we have already calculated this in a former article as 
nearly 75ft. per second, or £0 miles anhour. The question 
is, whatsystem of machinery could be depended upon to gene- 
rate this velocity in a heavy train,on a steep rising gradient, 
within a distance of only 242 yards? Mr. Barlow only 


hints at atmospheric pressure, rope traction, and columns | 


of water. What are the details of a pneumatic system at 
each station for up and down trains, to arrest and shoot 
off trains of varying weights, at five minutes intervals, 
over considerable stretches of rising gradient ? 
would he arrange his functions upon the pneumatic system 
—a system of which Mr. Rammell still keeps engineers 


ignorant as to the useful work accomplished in proportion | 


to the power expended? But, setting aside both the 
imaginary and the palpable difficultics attending the 
application of the pneumatic system, why, if it be applied 
at all, should it not be carried out for the whole distance 
between each pair of stations? This would, however, 
change the whole character of Mr. Barlow’s scheme from 
one of violent projection to one of uniform traction— 
uniform so far, at least, as the necessary acceleration and 
retardation of railway trains will admit of. To carry out 
the pneumatic system in the manner in which nine engi- 
neers out of every ten would prefer, the mode, and, indeed, 
the whole course of working, would be Mr. Rammell’s, and 
not Mr. Barlow's. ‘There is no point upon which the last- 
named gentleman, with his crude proposals, should be more 
careful than that of atmospheric traction. ‘The moment 
it becomes practicable it ceases to be his, and becomes Mr. 
Rammell’s. 
matic propulsion is practicable, we regard it as Mr. 
Kammell’s, but so far as it is impracticable, we are inclined 
to believe that Mr. Barlow, as the proposer of the worst 


mode of applying it, would monopolise all the distinction | 


it could give him. 

Next as to rope traction, it is not enough to say that 
ropes failed utterly on the Blackwall Railway. We have 
heard of an ingenious youth, who, when his father in 
affectionate remonstrance, informed him that “ he had seen 
the folly” of cultivating the society of young ladies, replied, 
* Well, father, I want to see the folly of it, too.” Mr. 
Barlow, so far as he recommends rope traction, is evidently 
among those who are still sufficiently inexperienced to 
desire to see the folly of it. Ropes for drawing railway 
trains wear out, and thus break, and they also break before 
wearing out. Upon Mr. Barlow’s plan of high initial 
velocities, the ropes would wear out oftener than ever, and 
as a constant force of 44 tons to 10 tons is to be imparted 


to a train within a distance of from 100 yards te 242 yards, | 


it is probable that the ropes would often break. If a rope 
break, whether from wear or sudden strain, how is it to be 
repaired with trains at five minute intervals? One dis- 
abled train would block the way of the next, and this 
would stop the succeeding train, and so on, for an indefinite 
length of time. Ata junction the rope for the main line 
and the side line would require to be alternately uppermost, 
and, unless the rails were notched to allow the ropes to 
pass, it would have to cross one or both sets of rails. Even 
if a notch were made with guide sheaves, to allow the rope 
to pass the rails, it would be in danger of cutting. The 
difficulty of adapting the rope system to a mixed gauge, 
and to rolling stock worked over the line from neighbouring 
railways, would, we apprehend, be very great. The matter 
is one of detail, no doubt, but, with our own habit of dealing 
with details, we fail to see what system could be devised to 
answer, nor does Mr. Barlow give us the slightest as- 
sistance, 

Then there is the objection to placing fixed engines at 
every station, especially where the stations are frequent. 


There is the value of the ground, the large cost of engines | 


and boilers, and there is the objection of the vestries to 
allow lofty chimneys to be raised. The engines would 
have to be large, powerful, and costly. Mr. Barlow’s 
notion that nine-tenths of the power of the present locomo- 
tivesis lost, is,as he himself undertook to say of certain ascer- 
tained resistances brought up in evidence against him the 
other evening, “ Simply absurd.” His fixed engines would 
require to be of great power, and the interest on their cost 
would go far to offset any mechanical advantage they 
might possess over locomotives. The Metropolitan Rail- 
way is worked with eighteen locomotives, one-half of which 
are constantly in reserve—the cost of the whole being, as 
near as may be, £50,000. Now, with 33 miles of line, and 
five intermediate stations, the working of the Metropolitan 
Railway upon Mr, Barlow’s system would require in all, 
say, ten fixed engine stations, at a total cost of at least 
£100,000, and possibly £200,000. What these engine 
stations would be we cannot exactly say. Mr. Barlow 
should have told us. It would appear that separate engines 
would be required at each station for working the up and 
down trains. Then there shoald be reserve engines in 
addition. It may be that, as in the case of the stations, 


How | 


In other words, so far as the system of pneu- | 


separate establishments would be required on opposite sides 
of the line, although the boilers and chimney could be kept 
upon one side only. If the system of pracan Be were that 
adopted on the “ pneumatic post,” the fixed plant of 
engines and boilers would be at least as expensive as that 
required with a rope. The interest, depreciation, repairs, 
and attendance upon so large a system of fixed engines 
would eat up any balance otherwise inferrable in its favour, 
as compared with locomotives. 

In any case, we believe, the partial adoption of the rope 
system would carry with it reasons sufficient for the intro- 
duction of ropes over the whole line. It would be much 
better to be drawn from one station to another, even by 
ropes, than to be shot off by a rope acting like the 
“ snapper” on the end of a whip lash. 

As tothe water mains, under a pressure, perhaps, of 
half a ton per square inch, we cannot imagine what Mr. 
Barlow was thinking of when he suggested them. 
Does he imagine that he could generate a velocity, in a 
column of water conveying 44 tons to 10 tons total pres- 
sure, of 50 to 60 miles an hour, within the brief space of 
fifteen or twenty seconds? How would he arrest the 
momentum of this column of water as the train shot off? 
We are in the habit of dealing practically and responsibly 
| with engineering questions of some magnitude, but we 
/ cannot answer the questions we have raised, nor has Mr. 
| Barlow hinted at the answer. 
| In the case of the valuable property intersected and 
undermined by the Inner Circle Railway, we believe the 
| cost of fixed engine stations at every quarter or half mile 
would utterly preclude the adoption of Mr. Barlow’s 
scheme, even if no other reasons were in the way. Inany 
| case, we can see that, fixed engines having been once 
adopted, there would be every reason for working direct 
from station to station, instead of upon the projectile 
| system brought forward, or rather shadowed forth, by Mr. 
Barlow. 

All our remarks upon the projectile system have been 
| based upon the estimate of trains of loaded carriages of a 
| total weight of but 40 tons, whereas the weight of the 
| Metropolitan Railway trains, exclusive of engines, is nearer 
80 tons. If this weight were to be dealt with (and it is 
not impossible that trains of 150 tons may yet be 
worked under London), the projectile system would, we 
shculd say, be totally out of the question. It is, at the 
present time, one of the most interesting questions in en- 
gineering how to work the traffic of undergroud rail- 
ways; and it is most important in the interest of a large 
amount of capital tempted by modern enterprise and engi- 
neering audacity, that Mr. Barlow’s scheme be well dis- 
cussed, and its weakness shown before it has begun to 
attract the real attention for which its author is manifestly, 
and, not unnaturally, seeking. ‘The atmospheric system, 
| or that of working by locomotives charged with compressed 

air, has also attracted attention, and its fallacy must be 
also made apparent. In the case of compressed air, as in 
that of the projectile system, there are obvious advantages 
which it does not require an engineer to comprehend ; and 
it isexactly because of these advantages, upon which so many 
| inexperienced men are likely to decide hastily, that the 
| hopeless impracticability of the compressed air system, as of 
| the projectile scheme, should be thoroughly demonstrated. 
| If our own writings, and the recent paper by Mr. Colburn, 
| have not accomplished this, we can promise our readers 
| that the matter shall not escape due attention in future. 








BOILER PLATES UNDER STEAM PRESSURE. 

Ir is an opinion generally held by engineers that, at 
equal tensions, a pressure of steam strains a boiler more 
than hydraulic pressure. Mere pressure is here referred to 
when the boiler is standing, and all abstraction is made 
from any sudden development of steam, on the one hand, 
as well as, on the other, any blows given through the 
water which is being driven in by the force pump to test 
a boiler. What is meant, for instance, is that the 125 1b. 
pressure of steam, at which the boiler which blew up last 
Saturday week at Peterborough, was a more severe test 
for the boiler than 125 lb. of cold-water pressure. Now, 
these common beliefs, especially when held by numbers of 
observing men, are not to be despised, even though those 
who hold the belief may not be able to account for it. 
Such observations are often the results of, so to speak, 
numberless experiments ; their results may not have been 
accurately or expressly noted, but their great number al- 
most makes up for other shortcomings. At the same time 
we have not heard of any attempt to explain why hot 
pressure strains iron more than cold pressure. 

On reflection it will be at once seen that there is at least 
One reason why steam pressure strains the plates more 
than an equal amount of water pressure. If we suppose 
the simple case of a bar submitted to a longitudinal tensile 
| strain, and proportionately elongated by this mechanical 
effort. Nowif this bar be also heated, it will be elongated 
to a further extent, and in proportion to this temperature. 
The elongation due to temperature is thus plus the elonga- 
! tion due to the mechanical force; and as a certain amount 
of elongation must precederupture, each measurement of tem- 

perature, as well as each additional amount of force, brings 
the metal nearerrupture. At the higher degrees of heat the 
elongations are no longer in proportion tothe degrees of heat, 
but we do not think that these laws have been completely as- 
certained. By mechanical effort a bar of iron is, within the 
limit of elasticity, elongated to amounts in proportion to the 
efforts. In the same way, when it contracts, it exerts efforts 
equal to the forces required to produce the contractions. The 
same effect is produced if the bar is elongated by heat 
instead of by mechanical effort, and when it contracts it 
will exert efforts in proportion to the degree of cooling. 
lhe question is, up to what degree of heat ure the elonga- 
tions in proportion to the temperatures, and when is the 
limit of elasticity reached? This is probably equal to the 
limit of elongation under a mechanical effort. 

What is the temperature of the iron or copper plate 
which is itself conveying heat to the water? No direct 
experiments have been made on this question, and Schiuz, 
a recent voluminous German author, states that the work- 
; ing temperatures of boiler plates are not known. Dr. 
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Rankine gives the rate of conduction through a flat layer 
of uniform thickness as simply proportional directly to the 
difference between the temperatures of the two faces of the 
layer, and inversely to its thickness. But this éxternal ther- 
mal resistance is much greater than the external thermal 
resistance due to the surfaces of the plates. The internal 
thermal resistance “ is inappreciable in comparison, and 
consequently the nature and thickness of these plates have 
no appreciable effect on the rate of conduction through them.” 
In practice, however, it is well known that the thicker 
the plates of a boiler, the sooner are they liable to get red 
hot, the more do they accumulate incrustation, and the 
sooner do they corrode. The constants of Péelet’s formula 
for the combined external thermal resistances of both sur- 
faces of a plate, “ when one is in contact with a liquid, 
and the other with air,” depend mainly on the condition of 
the surfaces of the body. A thick boiler plate, while yet 
new, might not be much affected by its mere thickness, 
but as it got older there would be several causes that would 
lead to its being sooner injured. A slight deposit, which 
might have been quickly driven off a thin plate, could 
increase its external thermal resistance, and the formation 
of scale on the other side acting in the same direction. As 
soon as this took place there would beall the less circulation 
of the water, which would still more further the formation 
of scale and the deposit of incrustation. The outside of 
the plate of an externally fired boiler would thus have to 
undergo a higher temperature than the inside, and the mo- 
lecules of the outside would then tend to separate them- 
selves from the inside. 

We may certainly with safety assume that the plates 
are at least at the temperature of the steam itself. Now, 
steam of a pressure of seven atmospheres, or 102°579 lb. to 





the square inch, is at a temperature of 3294 deg. Fah.; 
at a pressure of 150 lb. it is at 3584 deg., and at 200 Ib. 
pressure it is at a temperature of about 380 deg. Suppos- 
ing that we took the ultimate breaking strength of the 
plates as giving the strength of the boiler, if we found 


that the breaking strength was affected at about 
these temperatures, we might safely conclude that 
the boiler was proportionately weakened. M. Baudri- 


mant (“Annales de Chimie et de Physique,” 1550), | 
gives the ultimate tenacity of 1 mili. iron wire at 
0 deg. ceutrigrade, at 4,940 grammes; at 100 deg. C., 
4,611 grammes; and at 200 deg. C., at 5,057 grammes. 
He remarks, “that iron affords a very remarkable case, as | 
at + 100 deg. C. its tenacity is lower than at 0 deg.; but | 
at + 200 deg. C. the tenacity is higher than at zero centi- | 
grade, It is, however, to be observed that Baudrimant’s 
experiments were conducted with wires only 1 millimetre | 
in diameter when at a temperature of i6 deg. C. Accord- 
ing to some experiments by Séguin, the tenacity of iron | 
being taken to be 100 at 10 deg. C.; its tenacity at 
370 deg. C. is 90°35; and at 500 deg. C., only 58-7. 
Taking the oft-quoted experiments by the Franklin Insti- 
tute, the ultimate tenacity of boiler plates increases with | 
the temperature up to 550 deg. Fah. above freezing point, 
when—as also according to Mr. Kirkaldy’s experiments— | 
its ultimate tenacity begins to diminish. At 570 deg. Fah. | 
the maximum tenacity was reached, ‘The plates of a boiler | 
which had been accidentally overheated were found to 
have diminished in tenacity from 65,000 lb. to 45,000 1b. per 
square inch. According to the paper “on the tensile strength 
of wrought iron at various temperatures ” (1856), Mr. Fair- 
bairn found “ that the maximum strength of bars appears 
to be attained at a mean temperature of about 320 deg. 
This is above the temperature at which the maximum | 
strength of the plates was attained ; but it is to be remem- 
bered, that little or no change is observable in the strength 
of the plates, while that of the bars is increased nearly 
one-half.” At 39°5 degrees, the breaking weight of plates 
which gave way with 21 tons to the square inch at 60 
deg., was found to be 20 tons. In fact, the results would 
appear to show great uniformity in the ultimate strength 
up to temperatures of 400 deg. Fah., and even below 0 deg. 
At a “scarcely red” heat, the breaking weight was re- 
duced to 16-978 tons to the square inch; and ata “dull | 
red” to 13°621 tons. It would seem that the terms 
“scarcely red” and “dull red” are rather undefined, and 
liable to error. Of course the exact temperature is 
not known, and an operator with perhaps a different 
eye for colour, might deduce a different result. But 
it will be seen that all the experiments we have cited 
—and we do not know that any others have been yet 
made—refer to the ultimate tenacity only, and do not! 
attempt to point out the effects of heat on the elasticity of 
the metal. ‘Taking merely the case of a boiler, it is only 
on the supposition that its elasticity is not called into play 
before rupture that these results would have full value. As 
it is they differ greatly amongst themselves. A boiler must 
necessarily, especially at the parts not stayed, more or less 
expand and contract by the mechanical effect of the inlet 
and withdrawal of the internal pressure. ‘The elasticity of 
the material is, therefore, called into play, and what is re- 
quired is a more exact knowledge of the effect of heat on 
this elasticity. | 
The efiects of heat are not merely confined to the 
elasticity and ultimate breaking strength, more especially 
with regard to high temperatures. Some time ago a paper 
containing several curious results “ on the change of form 
assumed by wrought iron and other metals when heated 
and then cooled by partial immersion in water” was 
addressed to the Royal Society by Licutenant-Colonel Clerk, 
of Woolwich. The phenomena se: mtobe of great importance 
as bearing upon boiler engineering, and they tend to explain 
appearances which have often been observed, but perhaps 
neveraccounted for. Lieutenant-Colovel H. Clerk found that 
cylinders of different metals, after being brought to a red 
heat and then immersed in about one-half or two-thirds of 
their depth in water, were greatly changed in dimensions. 
The cylinders were all accurately tuined, aud then brought 
to a red heat in a wood furnace. ‘They were allowed to 





remain about two minutes in the waicr, aud the alternate 
heatings and coolings were continued till the specimens 
began to crack or give way. ‘Lhe general effect was found 
to be “a contraction of the metal above the water line.” 
‘Thus, in the first experiment, “a 4it. 2in. hoop-tire, of 3in. 


breadth, and jin. in thickness, was heated and cooled by 
being immersed to half its depth in cold water five times.” 
The result was found to be, that “the upper edge, or that 
cooled in air, had contracted 8in., or one-twentieth of its en- 
tire length, and slightly increased in thickness; while the 
lower edge, cooled in water, had expanded *875in., making 
a difference between the circumferences of 8:875in. The 
breadth remained unaltered (sin.), and kept perfectly 
straight.” Wrought iron, cast iron, cast steel, tin, brass, 
gun metal, and zine cylinders was tried. It was found 
that, with wrought iron, the heatings and coolings could 
be repeated from fifteen to twenty times before the metal 
shewed any cracks or signs of giving way ; cast iron was 
cracked after the fifth time ; cast steel stood twenty heat- 
ings; brass and gun-metal showed the effect but slightly, 
and tin not at all—“ there being, apparently, no intermediate 
state between the melting point and absolute solidity.” 
Copper does not seem to have been tried. It would, pro- 
bably, have also shown the effect but slightly—thus giving 
a reason for its being so long chosen by practical men for 
locomotive fire-boxes, which are often liable to have their reofs 
uncovered by the water. The behaviour of wrought iron 
shows that there is a danger in uncovering the wrought iron 
plate of a boiler, in addition to that involved in the dimi- 
nution of elasticity through a red heat. Repeated occur- 
rences of the kind, or even a first occasion with bad, brittle 
iron, might lead to a sudden crack when the water was let 
in. In the next place, another source of danger in letting 
in cold feed water near the fire, is equally evident, and 
even ou the supposition that the plates are never raised to 
a red heat. 

A more indirect but, under some circumstances, very 
rapid effect of heat on the plates, is due to the chemical 
combinations with the iron at a temperature more or less 
high. As most people have had occasion to see, iron is 
rapidly burned—oxidised—at a low red heat in a jar of 
oxygen gas. In common a*r—as can be seen at any smithy 
fire—it burns at a vivid yellow, or nearly white, heat. 
But when a red heat is continued for a long time, the out- 
side of a bar is converted into forge scales, which are a 
combination of peroxide and of protoxide of iron, A 
fortnight ago we gave a translation, from a recent number 
of a German periodical, of a valuable paper by Dr. Schaf- 
haeutl on the changes in iron plate produced by the com- 
bined action ot flame and water. Apart from other reasons, 
the opinions therein expressed deserve attention, from the 
fact that the subject has been investigated by the author 
for many years. Nearly twenty-five years ago, Dr. Schaf- 
haeut! read a memoir on the subject before the Institu- 
tion of Civil Engineers, embodying very similar conclu- 
sions. Carefully examining the plate of a boiler “ which 
had exploded with considerable violence,” Dr. Schafhacutl 


| found, that “a slip of the upper part of the boiler, lin, in 


breadth, was bent tonearly aright angle by applyinga weight 
of 3 ewt., whilst a slip exactly of the same size, cut out of 
the part which had been red hot, broke by the application 
of 2 cwt.” A chemical analysis showed that the plate 
contained sulphur to a considerable depth.” His later 
work leads him to somewhat similar results. He considers 
that there are two kinds of burnt iron—iron burnt in the 
air, andiron burnt in contact with coa!. ‘The first kind is 
a direct combination of iron with free oxygen, accompanied, 
in the case of coal-made iron, with more or less lamination. 
The second kind of burnt iron is produced by its combina- 
tion with more or less sulphur. A sulphide of iron is 
then formed with an attendant injurious diminution 
of tenacity. 

The so-called “crystallisation” of iron is a mere term 
used as an attempt to explain the brittleness induced by 
strains approaching rupture. It is but seldom that a real 
process of crystallisation can take place in practice. At 
the same time there can be no doubt about the fact that the 
long continuation of a high range of temperature produces 
rather large crystals in wrought iron. ‘The fact has been 
noticed by, amongst others, the chemist Gay-Lussac. 

Tue EarrHenwareE TRADE WITH THE UNITED Srares.—-Mr. T. H. 
Masters, of Liverpool, states that the aunexed report shows at a 
glance how the earthenware trade with the United States has been 
going on during the war there, compared with the preceding years 
1859 and 1860, which represent the usual extent of exports in ordi- 
nary times. The excessive falling off in 1861 may be ascribed to 
the ample stocks held by merchants and dealers at the beginning of 
that year (the first of the war) as compared with the demand which 
was looked for during the remainder of it, and also to the financial 
confusion which was expected to arise immediately upon the com- 
mencement of hostilities between the North aud South. The 
exports of last year figure very satisfactorily when it is borne in 
mind that American importers have been surrounded by every 
specics of impediment. The uncertainty which hung over the 
presidential election materially checked shipments duriug the latier 
part of the year, but recent advices indicate the prospect of a fair 
amount of business during 1855, unless some unforseen events occur 
to prevent it. The following is a comparative statement of exports 
of earthenware from Liverpool to the six principal ports of the 
United States during the past six years :— 























1859. 1860. Is6l. | 1862. 1863. 1864 
To Pkgs. Pkgs. | Pkgs. 

New York... . 15,649 | 30,495 | 33,434 
Philadelphia .. .. 5,089 | 10,762 | 10,354 
Bostou <s we we 7,024 | 8,747 10,283 
Baltimore... .. «. 340 | 869 243 | 
Charleston.. .. « 158 ee ee ° 
New Orlean e- | 16,811 1,494 | rel 94 

T. tals.. 94,231 | 95,460 | 29,754 | 50,873 | £5,035 | 63,021 
In January, 1859, exchange at New York for bankers’ bills ou 


mudon was 106, and the Bauk of England minimum was 24 pe: 
cent. In the last week of 1#64, exchange at New York for bauk 
bills on London was 238. 

Tue Starke iy Norra Starrorpsaire.—The will and forge bands 
affurdshire district have not yet resumed work at the 
[ wages. t is currently reported that at several of 
the works the men are disposed to submit to the reduction, and it is 
well known that the mill men at most, if not all of the works, have 
shown @ conciliatory spirit, and this is also true of many of the 
puddiers ; but ii: this, as in most other districts, the majority are in- 
fluenced by a few leaders of the strike, who are persuading the men 
not ive in at present. Theye are rumors afluat that if the strike 
lasts much longer there will bs a general lock-out in South Stafford- 
shire and the north of and; but it is expected and hoped that 
the men will not carry their resistance to a length which will 
render this necessary, and there appears to be a fair probability that 
work will be generally resumed at the beginning of uext week. 
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LONDON FIRE ENGINE ESTABLISHMENT. 
SUPERINTENDENT'S REPORT, 1864. 

Tue annual report of the Superintendent of the London Fire En- 
give Establishment, Captain Shaw, to the general committee lies 
before us. From it we learn that the general efficiency of the 
brigade leaves little to be desired. The steam engines have given 
complete satisfaction, and certain improvements have been carried 
out in the telegraph system. Thus, in addition to the whole of the 
fire engine stations, the head station can now communicate with the 
British Museum, the Victoria Docks, the London Docks, the St. 
Katherine’s Docks, the East India Docks, the West India Docks, 
and Messrs. Cook’s warehouse in St. Paul’s Churchyard, and, as the 
advantages of this mode of communication for fire purposes have been 
even at this early stage so extensively acknowledged, it is antici- 
pated that, during the next year or two, the whole of the great rail- 
way stations, docks, wharves, warehouses, and other places in which 
vast quantities of property are deposited, will be brought within the 
network of the system; thus adding very considerably to the gene- 
ral security of the metropolis from serious fires, and advancing in 
that truest kind of economy, which consists in recognising the 
existence of a great and certain danger, and taking just and rea- 
sonable precautions to guard against it. The list of fires shows an 
increase of 83 over that of last year; and Captain Shaw has very 
properly considered it well to point out a few of the mistakes made 
by those who build, and those who attempt to provide means for 
These remarks are so generally interesting 
that we give them in extenso., Captain Shaw writes :— 

The various incidents and phenomena which occur at fires have 
forcibly directed my attention to many points, which, though no 
coming strictly within the scope of my official report to the com- 
mittee, are yet of such importance in connection with the causes 
and extent of fires, and the means of extinguishing them, that I 
take the liberty of appending some remarks upon them, 


extinguishing fires, 





Finerroor Buiiprnes. 

Much has been said of late concerning so-called “fireproof ” 
buildings, but so little attention appears to have been paid to the 
real meaning of the term fireproof, that I think a few words on the 
subject may not be out of place in this report. 

ln treating of fireproof structures especial reference must be 
made, not ouly to the style, materials, and capacity of the building 
itself, but also to the nature, quantity, and classification of its 
coutents, These points are so inextricably mixed up together, that 
they are quite inseparable, and, as far as my judgment goes, much 
evil is dove by the ordinary use of the expression fireproof, and by 
those unmeanins and mischievous statewents in which warehouses 
to be let or sold are designated fireproof, thus utterly iguoring the 
obvious fact that, with regard to risk of fire, the contents of a 
tuilding are of much greater importance than the building itself. 
Thus a building, which would be perfectly fireproof as an office or 
private dwelling-house, might be most dangerous and inflammable 
if converted into a factory or a warehouse, 

A building, to be truly fireproof, should be divided into compart- 
ments, and so coustructed, tliat the coutents of any one might be 
consumed by fire, without calcining, melting, or otherwise destroy- 
ing the surrounding horizontal and upright partitions, and therefore 
without communicativg fire to the other rooms or floors. Iu such a 
building, even without the attendance of firemen and engines, uo fire 
could destroy a greater quantity of property than the contents of ove 
compartment, but the probability is, that in every case the firemen 
would be able to realise a large salvage, and thus repay for any addi- 
tional outlay which might attend the improved construction, 

Buipine Act, 


It is well-known that there is in this country the greatest 
aversion to any legislation, which may appear — however 
remotely—to fetter or otherwise interfere with the free course 
of trade, but a reference to the building Acts :—14 Geo. III, 
cap. 78; 7 and 8 Vict., cap, 84; 18 and 19 Vict., cap. 
120 and 122; the gunpowder Act, 23 and 24 Vict., cap. 139; the 
Petroleum Act, 25 and 26 Vict., cap. 66, and many others, will 
suffice to show that there is a point at which it has ulways been 
acknowledged as a duty of the Legislature to interfere for the general 
welfare, aud, however inconvenient any change might for the 
moment prove, it may be assumed that the ultimate results of a 
compulsory subdivision of risks and classification of goods would 
be most beneficial to this metropolis; and that, upon this view, the 
time may have now arrived when a revision of the Metropolitan 
Building Act, 18 and 19 Vict., cap, 122, is imperatively callea for, 

In this Act there are many errors and omissions of which space 
does not permit a complete enumeration here, but the following may 
be pointed out as some of the must prominent :— 

lst.—1st schedule, part 2. The walls of a warehouse must be 
built of a certain thickness, whether the warehouse is intended to 
coutain gauze or iron, lace or lead. 

2ud.—Sec. 15. A‘ brestsummer must have a bearing of din. at 
each end on a sufficient pier of brick or stone,” without any refer- 
ence to its own size or strength, or the load which it is designed to 
carry. 

3rd.—Sec. 20. “ Before the opening of every chimney is to be 
laid a slab of stone, slate, or other incombustible substance,” without 
mentioning that it should also be separated from the flooring, joists, 
and other wood-work, by a non-conducting substance. 

4th.—Sec. 22. The lobbies, stairs, &c., of a certain class of build- 
ings must be made of “ stone or other fire-proof material.” This 
enactment involves an error, inasmuch as stone is in no sense fire- 
proof; on the contrary, it yields to fire sooner than almost any other 
building material, aud much more rapidly than wood. It is true, 
that it does vot, uke wood, add fuel to the fire, but it does worse, as 
its known tendency to split off from the walls, and fall down 
altogether, prevents the firemen from availing themselves of the best 
positions for their work, which they can almost always occupy where 
there are wooden staircases. For a staircase on the outside of a 
building stone may be safely used, but its brittleness, when exposed 
to different degrees of heat in different parts, makes it aun unsafe 
material for inside staircases or lobbies, which are liable, in case of 
fire, to undergo a sudden expansion in the tread or exposed part 
while the support or part resting inside the wall is scarcely raised 
iu temperature ; or, if they escape this danger, and get hot so slowly 
as not to break, the water from the engines, or even in some cases 
the draft of cold air caused by opening a door or window, is quite 
sufficient to contract and split the stone. In both cases the 
fracture occurs in the same place, close in to the wall. 

No staircase can be considered really fireproof unless constracted 
either of fire bricks laid in fire cement, which would bo both costly 
and cumbrous, or of wrought iron, which, for appearance, comfort, 
and convenience might be covered with slabs of slate, stone, or Wood. 
lv this latter case the real strength would consist, not im the stone 
or otber covering, but in the wrought iron framing, and such stairs, 
particularly if protected by plaster, which could be easily done, 
might safely be relied ou iu all ordinary fires, as the heat near a 
siaircase being tempered with the cold drait from the outside is 
rarely sufficient to Weaken wrought iron, which only fuses at about 
3,000 deg. Fab., aud retains a considerable portion of its strength 
almost to the melting point, That paragraph, which asserts that 
stuue is a fireproof material suited for lobbies, stairs, &c., has done 
incalculable injury, 43 may be observed at the scene of any fire ina 
bui s) constructed, particularly if there have been both 
wooden sud otairs, in which case it almost invariably 
happens that some portion of the wooden stairs is saved, 
while the stone is completely destroyed, and generally discovered 
afterwards among the ruins in the basement. It seems, therefore, 
wrong to continue any longer a compulsory law based on a grave 
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error, and certain always to do, as it already has done, most serious 
injury to life and property. The only way in which a stone stair- 
case can be saved in a building on fire is to flood it with water at 
an early stage, and this must always occupy the careful attention of 
the firemen at the very time when their efforts would otherwise be 
exerted in a totally different direction. 

5th.—Sec. 24. In one case is found the expression “ brick, tile, 
stone, artificial stone, slate, cement, or other fireproof material,” 
thus placing in one and the same category materials wholly dis- 
similar from eack other as far as regards risk of fire. 

6th.—Sec. 27. In another place occurs the expression “ fireproof 
floor,” without any explanation as to what is meant by fireproof. 

7th.—In the Ist schedule, sec. 2, mention is made of * brick, stone, 
or other similar substance,” thus imputing to stone a similarity to 
brick, which it certainly does not possess. 

8th.—Schedule 1, Parts 1 and 2. 
the construction of “dwelling houses,” and others for that of 
* buildings of the warehouse class,” without defining what a ware- 
house is; but no prohibition is made against the conversion of a 
dwelling house into a warehouse after its constructiou, whereas 
there should be a stringent law that under no circumstances should 
a building constructed as a dwelling house be converted into a place 
of business or manufacture, without the express sanction of the 
board, who would thereby assume the responsibility that the struc- 
ture is suited for the requirements of the trade carried on. 

9th. Where several trades are carried on as at present under the 
same roof, either by the same or different persons, some precaution 
should be taken that no undue risk of fire should arise therefrom, 
and some summary process be established for treating an infraction 
of the rule as a nuisance to be promptly suppressed. ‘he carrying 
on together of several different trades under the same roof, whether 
by one or by several persons, appears a proceeding of. such very 
doubtful advantage, while its risks are beyond any doubt, that it 
would most probably be an act of economy to the general public to 
put a stop to it altogether. 

10th. An inquest should be held after every fire to ascertain its 
cause, 

1ith. A certain classification of goods in all warehouses should be 
enforce’ by law, so as to diminish risk of fire. 

12th. In the event ofa revision ofthe Act, many other tradesshould 
be added to those of blood- boiling, slaughtering, &c., already placed 
under restrictions. Those provisions of the Act which levy tines for 
fires should be abolished altogether, and, if permission is continued 
to be given for the storage of petroleum, saltpetre, and other dan- 
gerous and explosive substances, in the crowded and valuable parts 
of London, it might be advisable to provide that the warehouses in 
which they are deposited should be not only fireproof but explosion 
proof also. How this can be done, or whether it can be accomplished 
at all, are, no doubt, difficult questions; but it does not seem too 
much to expect, that those who create this serious danger should 
be called on also to provide the remedy. It should be peremptorily 
laid down, that under no circumstances should a warehouse be loaded 
with heavy goods until the mortar has had time to set, and the walls 
to come to their bearings. It is a common practice in London to 
have warehouses of large extent covered over temporarily during 
their erection, and loaded floor by floor as the buildings proceed, no 
time being allowed for drying or settling. The requirements of 
trade are, doubtless, very urgent, and should not be lightly interfered 
with or ignored, but the loading of new and unfinished buildings is 
a most dangerous practice, and liable to lead to very serious results ; 
and it is well known that walls are every day injured beyond any 
possibility of repair, by fracture or settlement, resulting from this 
cause. 

Use or Stream. 
The introduction of steam power of late years into almost every 


Certain rules are laid down for | 





other light metal, substituted for them, with sliding or other win- 
dows, which, when necessary, could be opened to let the heat and 
smoke rise, and so enable the firemen to get at their work inside, 
without which they never can succeed in extinguishing a fire with- 
out heavy loss. These might be laid on light iron trusses, some- 
what in the form of the lattice girders now so extensively used in 
railway bridges, and each of the trusses might be plated over like 
the bulkhead of an iron ship, and pass through the roof, thus form- 
ing a complete party or fire wall as far as it goes, and subdividing 
the roof into compartments, which might be fitted with iron doors, 
to enable the firemen and others to pass through in vase of need. 
The effect of these two provisions would be to make iron toa 
certain extent change its place in future buildings, beiug used 
exclusively in the roof, where it has to carry only its own weight, 
and being partially removed from the floors, where the load is 
heavy, and its place supplied, and strength supplemented, by occa- 
sional wooden storey posts or brick columns, which would insure the 
floors standing much longer than they do at present in case of fire. 


Lorry Buripryas. 

Space being so valuable in London and ground rent so heavy, 
buildings have been erected within the last few years to such a 
height, as to render it more than doubtful whether effective aid from 
without in case of fire can be calculated on with any of the 
appliances at present in use either here or elsewhere. It is true 
that improved machinery has supplied the power of forcing water 
in pipes to a much greater height than the top of any of these build- 
ings, but ordinary leather hose can hardly be relied on to stand so 
much pressure, except under the most favourable conditions ; and, 
if stronger hose were substituted, its increased weight would render 
it a difficult matter for the firemen to lay it out and move it about 
with that quickness on which their success in extinguishing fires 
entirely depends. The difficulty at present so frequently encoun- 
tered of obtaining access to the upper parts of lofty buildings be- 
yond the reach of ordinary ladders, when the lower floors are 
alight, and communication with the staircases cut off, makes it 
very desirable that in all buildings exceeding 60 ft. in height, there 
should bea ladder, stairs, or other means of obtaining access to each 
floor from without, aud that there should be an abundant supply of 
water at an elevation of at least 20 ft. above the highest part of 
the roof, with proper mains, service pipes, and hydrants to distribute 
the water all over the building, so that, in the event of a fire hap- 
pening in the upper storeys or roof, there would be a sufficient head 
or pressure of water from this source to check it at an early stage, 
or, failing this, to keep it under some control until the arrival of 
powerful aid. Many large buildings in London are supplied with 
water in cisterns cn or under the roofs, but this is by no means suffi- 
cient, inasmuch as without engines the water cannot be made avail- 
able for the roof itself, or even for the top floors, as the pressure of 
acolumn of 10ft. or 15ft. of water is not enough to open the ordinary 
hose. Even in many of theold buildings much improvement might 
be made at a trifling cost by introducing cisterns into the domes or 
other ornamental elevations on the roofs, without in any way alter- 
ing their appearance, or interfering with the light. 

Tueatres, &c, 
In theatres and other places of public amusement there appears 


| to be much room for improvement. 


| in the other. 


kind of business, and even in certain cases in private houses, while | 


attended in some ways with many and great advantages, has 
undoubtedly increased the risk of fire to a very serious extent, and 
that in a four-fold manuer, viz., first, by causing direct danger of 
fire from the furnaces. Secondly, by friction. Thirdly, by 


heating and desiccating buildings to such an extent that they | 
are more easily set fire to, and burn more rapidly than formerly. | 


Fourthly, because the vibration of machinery set in structures or 
bearings not originally designed for such work weakens and frac- 
tures the walls to so great a degree, that any additional concussion, 
such as occurs at fires by the falliug in of a roof or floor, is likely 


to bring th le building d and s ly i the ulti- | 
Se ee ee a ee ony ee eee | verse fire-wall should be perforated at every floor, even to the 


mate loss, 

It seems, therefore, desirable that some authority should exist to 
counteract or regulate this great and increasing danger; but it is 
more than probable that this, and the various other questions affect- 
ing buildings, would be best settled by the compulsory employment 
of skilled architects for all such work, instead of allowing it, as at 
present, to be done by any one who pleases, whether he has or has 
not any real knowledge of the true principles of construction. 


Cooxina Ranges. 


of close cooking ranges on the large scale now so common in eating , 


houses, great City warehouses, and other places. ‘These stoves give 
out an enormous heat, and are usually connected with old flues 
having only four inches of brickwork round them, The walls 
surrounding the ranges, or furnaces, as they might be called, 
become so heated, that it is in many cases impossible to bear the 
hand on them, and all the adjoining woodwork becomes in course 
of time converted into a species of tinder, which burns fiercely and 
rapidly on the application of a mere spark. 


Tron Cotumns. 

Cast iron columns, in consequence of the small space they occupy, 
are now much used for supporting floors of warehouses and shops, 
where light and room are of great consequence, and their strength 
is usually calculated according to the load which they are designed 
to carry, the breaking strain being generally considerably over the 
load, thus allowing a suflicient margin for exceptional contingen- 
cies, such as vibration, or the falling of heavy bales of goods, but 
in this calculation the question of any other temperature than that 
of the ordinary atmosphere appears to have been lost sight of 
altogether; and, when it is remembered, that at a temperature 





of 212 degrees Fah., or the boiling point of water, «ast iron | 


loses about 15 per cent. of its strength, that at the teraperature 
of molten lead, 610 degrees Fah., it has probably no strength 
at all, and that at a temperature of 2,787 degrees Fah., which 
is probably much below that of the heat of a large building on fire, 


it becomes liquid, it seems advisable to supplement this mate. | 


rial with some other more reliable in case of heat. 
purpose anu occasional brick column would answer best, but, as 
there would certainly be much objection to the space it would 
occupy and the consequent obstruction of light, it appears hopeless 
in ordinary cases to expect it to be done. 
exceeding a certain size—say 100ft. by 50{t.—there would probably 
be no such objection, and in all others one wooden storey post 
might with advantage be substituted for every fourth iron column. 
Por the storey-post oak or elm would be the best timber to use, and 
the remaining tron columns might be to a considerable extent pro- 
tected by plaster. 

lt is unfortunate that throughout the Building Act the words 
fireproof and incombustible are used indifferently, whereas they are 
by ho means sybopymous terms; on the contrary, there are many 
instances in which combustible substances may be much more 
fireproof than non-combustible. Indeed, experience goes to show 
that good oak posts, with girders and joists filled well in with 
proper concrete prepared for the purpose, more nearly realise the 
idea of fireproofing than any arrangement of iron combined with 
brick or stone which I have yet seen. 


Trvser Roors. 
The roofs now so common, constructed of massive timber, planked 
over and covered with slates, might, in future buildings exceeding a 
certain size, be done away with, and roofs of corrugated iron, or 


For this | 


A simple arrangement might be made to divide such places into 
at least two distinct risks, the stage being in one, and the audience 
This could be accomplished by building a complete 
party or fire wall across the whole building, except where the 
curtain hangs, and close by the curtain might be suspended a re- 
volving iron shutter with a considerable overlap, which could be 
lowered at a moment’s notice to cut off the risk from one portion 
of the building, thus ensuring to the firemen and others an im- 
mediate entry to at least a portion of the premises, and so enabling 
them to give early and effective aid. The roofs, which are now 
the most dangerous parts of such places, might with advantage be 
constructed of iron or other light metal, and divided as before- 
mentioned, and it should be absolutely prohibited to use any portion 
of the roof, as at present, for either workshops or storerooms. The 
curtains, wings, flies, slides, the whole of the stage, and many other 
parts might be occasionally washed or soaked in a mixture of alum 
and water, or some similar substance, which would have the effect 
of rendering them less inflammable, and, even in the event of their 
catching fire, would entirely prevent that sudden blazing up which, 
at present, constitutes the great risk in all such places. The trans- 


basement under the stage, and the openings fitted with double 
wrought iron doors. Every door for exit should be made to open 
outwards, and such a space allowed for this purpose that the build- 
ing could be cleared of the whole audience within five minutes of 
the time of giving the alarm. If, in addition to this, a separate 

lace of exit were provided for each floor or landing, the proba- 
Fility of a serious panic, with the delay consequent thereon, would 


' be much reduced, the firemen would be enabled to get to their work 


sooner, and would, I have no doubt, be more successful in stopping 


Another danger recently introduced is that resulting from the use , 4 serious fire, than they can hope to be under the existing arrange- 


ments. 
Gas Licats. 

In certain classes of warehouses and other places containing 
valuable property, much risk might be obviated by doing away with 
the whole of the present gas brackets, and substituting for them 
fixed gas lanterns outside the windows, or built into the walls, with 
a system of reflectors throwing light to every point at which it may 
be required. ‘The gas pipes would be altogether external; the lan- 
tern would obtain its supply and ventilation from the outer air, into 
which the whole of the products of combustion would pass off ; and 
the numerous risks which now arise from exposed lights, escape of 
gas, and foul and hot air, would be entirely done away with. 
There are doubtless, in some warehouses, and other valuable and 
important buildings, necessities of trade, which would make the 
introduction of this system impossible; but it is obvious that there 
are many others in which it would not at all interfere with the 
transaction of business, and might, therefore, be introduced with 
advantage. 

It may not perhaps be surprising that experience should now show 
the provisions of the Metropolitan Building Act to be defective as 
far as regards risk of fire, but it is to be regretted that they have 
been so interpreted, apparently by authority, as to render them abor- 
tive in some important particulars. 

The following cases may serve as examples :— 

Some of the London warehouses for Manchester goods are built of 
enormous size, quite beyond the cubical contents mentioned in the 
Act, and yet considered not to come under its provisions, on the 
plea, as I understand, that they break bulk, and are, therefore, not 
warehouses within the meaning of the Act. 

Again, there are those most dangerous structures, the timber coal 


| stores, also of enormous size, quite recent introductions, aud several 


However, in floors | 





of which have been already destroyed. 

Enactments which allow such hazardous risks as the above to 
exist undisturbed must be either very defective in scope, or must 
admit of so wide an interpretation, as to render their evasion easy. 
That much could be done by more stringent regulations to improve 
the condition of London with regard to risk of fire, may be inferred 
from the very considerable improvements cffected through the 
influence of the fire assurance companies which have been of late 
years exerted to bring mercantile risks of fire within reasonable limits. 
There cannot be the slightest doubt about the great good which can 
be effected by a thoroughly efficient fire brigade; but it is no less 
certain that, however perfect the supply and distribution of water, 
or the mechanical appliances and personal intrepidity and skill of 
a fire brigade may be, still the satety of London, or of any other 
great city, must eventually depend almost entirely on the mode in 
which its buildings are constructed, and the property within them 
classified. 

Water Surry. 

In any future legislation on the subject of fires it is evident that 
the question of making provision for an ample supply of water at 
all times must occupy a prominent place. 





This result can, of course, only be accomplished by having the 
mains always charged in every sireet; and, as it appears that such 
an arrangement would be almost impossible under the present 
system, the constant supply required can only be obtained by fire- 
mains being laid down wholly independent of all other pipes, and 
fitted with proper plugs or hydrants, to which stand-pipes and hose 
could be attached by screw or otherwise, each hydrant having a 
separate command cock, which could be opened by anyone with a 
common key. Under such a system water could always be obtained 
in quantities sufficient for ordinary fires without waiting for turn- 
cocks, whose presence under the existing complicated arrangements 
is indispensable. The advantages of a constant supply of water 
with proper openings or hydrants, instead of the wooden plugs now 
in use, are so obvious that it is unnecessary to speak further of them. 
Dissatisfaction is occasionally expressed at the absence of any 
suitable means of getting access to the water, even when the mains 
are charged ; but it should be borne in mind by those who complain 
on this subject, that water companies are merely mercantile bodies, 
with a certain commodity to sell, and that they are no more called 
upon to provide special water supplies and bydrants for the general 
public without charge, than gas companies or any other mercantlle 
bodies would be. Ii is true that they are bound to supply water for 
fires, and this I have invariably found them most willing and 
anxious to do at all times. They are, moreover, bound to keep on 
a constant service, provided the inhabitants wish it, but, seeing 
that this is not done, it appears that the inhabitants do not wish it. 
Beyond this, however, as faras I am aware, they have no further 
duty, and I believe I am correct in stating that, in almost every 
pait of London, their mains and services are capable of supplying 
more water than the inhabitants purchase of them, and the whole of 
these supplies are, as I have before stated, invariably placed at my 
disposal in case of fires, but, beyond this, which is as effectually 
done as tke present system admits, the public has no claim on these 
companies, and, therefore, no cause of complaint against the:n. No 
doubt there are clauses in some of the water Acts, which appear to 
tend in « different direction, but as the present report merely treats 
of the subject in a general manner, without entering into a complete 
dissertation upon it, it is suflicient to proceed upon a simple 
interpretation of well-known clauses not repealed when other por- 
tions of the Act of which they originally formed part were done 
away with, but deliberately retained and introduced into a recent 
enactment, which, prima facie, may be considered to have annulled 
or superseded those of earlier date. In that portion of the Act, 
14 Geo. III, cap 78, embodied in 18 and 19 Vict., cap 122, sec. 109, 
it is clearly laid down, that it is the duty of the churchwardens of 
parishes, or of the overseers of the poor in places not having 
churchwardens, to lay down fire-cocks, to keep them in repair, and 
to fix marks on the houses over against where they are placed, 
— of which duties are only partially performed, and others not 
at all. 

It is singular that nothing better has yet been adopted in London 
than the present hydrants, which consist of round pieces of wood, 
or plugs, stuck into sockets in the pipes. They were established 
by | a in the year 1774, when, probably, nothing better was known; 
and, notwithstanding all the mechanical improvements which have 
since taken place, they still remain in their original rude condition, 
while almost all other cities have been provided with hydrants of a 
more convenient and less wasteful description, with proper screws 
or other means of connecting them witb hose or stand-pipes; or, in 
cases where the head would not be sufficient for the requirements 
of a fire brigade, to enable them to attach suction pipes in order to 
feed the engines under the pressure of the mains, none of which 
very desirable objects can at present be accomplished in London to 
more than a very limited extent, owing partly to the smallness of 
the openings, which are further diminished by the insertion of 
stand-pipes, and also to the imperfection of the joint formed by 
placing the stem of the stand-pipe in the socket of the main. 

Of the many excellent hydrants which have been invented within 
the last few years, the best with which I am acquainted for general 
purposes is that used by the Hamburgh watercompany. This ison 
an elbew of the main with an easy goose-neck bend, and has a com- 
mand cock, which, by asimple contrivance, in shutting off the water 
from the main, opens a draining valve in the elbow, thus leaving it 
always dry, and therefore safe from any effects of frost. It has a 
screw cut on it, to which the suction pipe of an engine can be 
attached for the purpose of feeding the pumps under the pressure 
of the main, and no waste can occur in using it, either in this way 
or for stand-pipes. There are also many other hydrants of varying 
degrees of price and merit, but all superior to the London plugs, and 
I trust the day is not very disiant when this metropvlis will be sup- 
plied with at least something more civilised and less wasteful than 
the present rude contrivance, which, as before mentioned, is only a 
piece of tapered wood stuck into a small hole in the pipes. It is 
merely a question of expense, and rests altogether with the church- 
wardens, and not with the water companies, who, in all probability 
would be glad to see the changes here suggested carried out. 

We may add that the total number of calls received during the 
year has been 1,715. Of these, 101 were false alarms, 127 proved 
to be only chimney alarms, and 1,487 were fires, of which 402 
resulted in total destruction or serious damage of buildings, &c., 
and 1,085 in slight damage. 

The fires of 1864, compared with those of 1863, show an increase 
of 83, and, compared with the average of the previous thirty-one 
years, the increase is 646, 
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Grants of Provisional Protection for Six Months. 

2745. HENRY VALENTINE SCATTERGOOD, Albany, New York, U.S., “ Improve- 
ments in cotton gins,.”—Petition recorded 5th November, 1864. 

2863, WILLIAM EDWARD Newton, Chancery-lane, London, ** Improvements 
in printing machinery."—A communication from Richard March Hoe, 
New York, U.S.—Petition recorded 16th November, 1864. 

8045. EpwarkD THoMAS Hues, Chancery-lane, London, ‘* Improvements 
in treating aniline colours for dyeing and printing.”—A communication 
from August Samuel Leopold Leonhardt, Berlin.—Petition recorded 6th 
December, 1864. 

8093. CHARLES HANcOocK, West-street, Smithfield, London, and STerHEn 
WILLIAM SILVER, Bishopsgate-street, London, ‘‘ Improvements in colour 
printing.” 

3102. AsTLEY PasToNn Price, Lincoln’s-inn-fields, London, ‘* Improvements 
in obtaining carbonic acid gas.”—Petitions recorded 14th December, 1864. 
3154. WILLIAM EpwArD Gep@r, Wellington-street, Strand, London, * An 
improved box for preserving velvets, ribands, and similar articles.”—A 
communication from Julien Le Priol, Passage des Petites Ecuries, Paris. 

3161, STEPHEN PIERRE ANDRE DE BROCALDE D’ELUzA, Leicester-square, 
London, ** A new or improved manutacture of artificial manure.”— 
Petitions recorded 20th Decem*er, 1864. 

3184. Rupert Luke Howarp, Upper Whitecross-street, London, and Joun 
Davauisn, Reading, Berkshire, “‘ Improvement in apparatus for making 
aerated bread.’’—Petitvon recorded 22nd December, 1864. 

3186. JaMEs BrouGuTon EpGe and Enocu Hirp, Bolton, Lancashire, “ An 
improved size or adhesive mixture to be used in the process of finishing 
cotton heald and other doubled yarns, and in the machinery or apparatus 
employed therein.” 

3192. JoHN BETHELL, King William-street, London, “ Improvements in 
preserving wood.”—Petitions recorded 23rd December, 1864. 

3210. THoMas WHITLEY, Holme-lane, Tong, Birstal, and Jonas JowEtTT, 
Fitzgerald-street, Bradford, Yorkshire, ‘* Improvements in machinery 
used in combing wool aud other fibrous materials.”—Petition recorded 
24th December, 1864. 

3216. Groxee ALToN, Derbyshire, ‘‘New or improved machinery for 
flanging plates and strips of metal.”—Fetition recorded 27th December, 
1864. 

3228. Ropert Henry Leese, New York, U.S., “‘ New machinery for cuiting 
at one operation dovetail and mitre joints.”— A communication from John 
Mesier Nichols, New York, U.S. 

3229. James Darsik Morrison, Wemyss-place, Edinburgh, Midlothian, 
N.B., * Imp ts in painless dentistry by apparatus for cooling and 
tempering air and applying it as an anesthetic agent.” 

3230. Grores Epwarps, Park-road Villas, Battersea, Surrey, “‘ Improve- 
ments in pneumatic apparatus for raising materials and other purposes.” 

$232. James MILLAR, Stirling, N.B., ‘‘ Improvements in locomotive steam 
engines and in parts applicable to other engines.” 
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3234. Joseru TRUSWELL and WitLiaM TrusweELL, Sheffield, Yorkshire, 
“An improved float for indicating the level of the water in steam 
boilers.” 

3938. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, “ Improvemenis 
in sewing hines,"—A tion from Lebbevs Wisner Lathrop 
and William McMonnies, thiladelphia, Pennsylvania, U.S. 

3239. WittIaAM NALvER and ALFRED BELCHER, East Challow, Berkshire, 
“Improvements in steam engines and apparatus connected therewith, 
and wih steam boilers, parts of which improvements are applicable to 
machinery in general.” 

3240. RicuaRD CalL, Gateshead, Durham, “‘ Improvement in projectiles.” 

3242. BENJAMUN Baveu, Balsall Heath, Worcestershire, *‘ New or improved 
machinery to be used in the facture of lied wares.” — Petitions 
recorded 29th December, 1864. 

$244. Expert Perce New York, U.S., “Improvements in geographical 
globes, and illustrative objects to be used therewith.” 

3246. ARTHUR Cant Ross, Frederick-street, Cornwall-road, Brixton, 
Surrey, “ Improvements in machinery or apparatus for brushing hair.” 
3250. THomas Bovucu, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
the construction of roofs for sheds, railway stations, and similar 

structures,”— Petitions recorded 3 th December, 1864. 

3253. JOStPH LapLEY, Leeds, Yorkshire, “Improvements in carding 
engines.” 

3254. - WitLiIaM Epwarp Newron, Chancery-lane, London, “ Improved 
machinery for mating horse shoes.”"—A communication from Vittore 
Verzvli, Milan, Italy, 

$256. Tu: Mas Ricuakpson, 
manufacture of mavures,’ 

3258. RicuarD Quix, Poland-strect, Oxford-street, London, “ Improve- 
ments in the manufacture ef cases for jewellery, for optical and other 
instruments, and for miniatures and other articles.” 

3260. CHARLES WiLtzAM SIEMENS, Great George-street, Westminster, 

London, *Imprevements in the means and apparatus for obtaining and 

applying motive power.”’—Partly « communication from Werner Siemens, 

Berlin, Prussia.— Petitions recorded 31st December, 184. 

Tuomas ANTONEY MacaULay, Herbert-street, New North-road, London, 

“jmy;covements in sewing machines and apparatus belonging there- 








Newcastle-upon-Tyne, “ Improvements in the 
. 


to 


to.” 

JosEPu Smit, jun, Bishopwearmouth, and Joun WiLLIaAMsoN, Washington 

C. lhery, Durham, “ An improved method of and a; paratus for lubrica- 

ting the axles or journals of coal or ironstone wagons or tubs, or of other 

carrages or rolleys uscd upon tramways or railways for carrrying 
mineral or other material.” 

8. James Roger Crompton, Elton, Lancashire, ‘‘ Improvements in machinery 
for smovthing or finishing paper.” 

10. FREDERICK Gyk, Wandsworth-road, Surrey, ‘‘ Improvements in mount- 
ing photographic, printed, and other pictures.”—A communication from 
Louis Strelisky, Dorothea-street, Pesth, Hungary.— Petitions recorded 
2nd January, 1805. 

22. WILLIAM GgrorGE HELsBy, Liverpool, ‘‘ Improvements in the manufac- 
ture of enamelled glass to render it more uscful in photograpiic art.” 

14. Henny Luoyp, Liverpool, * Improvements in perambulators, a part or 
parts of which improvements may also be applied to other wheel 
carriazes.” 

1¢. THoMas JouN AsuToN, Cavendish-square, London, “‘ An improved 
portable pneumatic apparatus, applicable in surgery and medicine for 
all purposes as a douche for affusion, irrigation, injection, and for 
enemas,” 

17. Louis GoLpBERG, Love-lane, London, ‘‘ An improved belt for ladies’ 
wear. ’—Petitions recorded 3rd January, 18t5 

19. Epwakb> Krixsy, Rochdale, Lancasl.ire, ‘* Improvements in the manu- 
facture of ¢lustic packings for pistons, and in lubricating compositions 
therefor.” 

20. WALTER Payton, Westbourne-terrace North, Paddington, London, 
. a in means or apparatus for measuring water or other 
iquids. 

26. GeorRGE Kent, High Holborn, London, ‘Improvements in apparatus 
for cleansing and polishing knives.” 

28. WiLLIAM HENKY Roy, Upper Woburn-place, Euston-square, London, 
‘*Improved means of checking the receipts of railway clerks.”— Petitions 
recorded 4th January, 1865. 

29. WiLLiAM Watson, Johnstone, Renfrewshire, N.B., ‘‘ Improvements in 
apparatus for propelling vessels.” 

33. JOHN MALsBURY KiRBy, Northamptonshire, ‘‘ impr 
means of and apparatus for generating steam and heat.” 

35. JAMES EpwakDs WILSON, Grasmere, Torquay, Devonshire, * Improve- 
ments in locomotive engines, and in the springs of railway carriages.” 

87. JAMES CHAPMAN Amos, Grove, Soutiiwark, Surrey, and WILLIAM 
ANDERSON, Erith, Kent, ‘‘ Certain improvemeuts in the construction of 
tubular boilers, and in the means of cleaning the tubes of such boilers.” 

39, THoMAS PickrorD, Fenchurch-street, London, ** Improvements in 
preparing and keeping aerated beverages.”—Petitions recorded 5th 
January, 1865. 

41, JOHN CLowts Bay.ey, Park-place Villas, Maida-hill West, Middlesex, 
and DANIEL CaMPBELL, Plumstead, Kent, “ Improvements in lamps for 
burning the vapour of volatile fluids.” 

43. JouN ALFRED CASTREE, Manchester, “(Improvements in looms for 
weaving. 

45. Joun Craw and James Macaunay, Paisley, Renfrewshire, N.B., “ Im- 
provements in weaving ornamental fabrics.” 

47, WILLIAM CHRISTOPHER THUKGAR, Norwich, “‘A new or improved 
method of keeping the substance of eggs fresh and sweet.” 

49. GEOKGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in machinery for shaping aud trimming the heels of 
a and shoes.”"—A communication from Charles Helms, New York, 

3S. 

51. JAMES RoBERTSON, Glasgow, Lanarkshire, N.B., ‘Improvements in 
furnaces, ash-pits, and flues for the consumption of smoke and noxious 
—- of combustion, and in the apparatus or means connected there- 
With, 

53. Gror@e ReyMonD, Rue Bonivard, Geneva, ‘‘ Improvements in the con- 
struction of escapements for watches and other time keepers.”—Petitions 
recorded 6th January, 1865. 

61. THEUPHILUS HORREX, South-square, Gray’s-inn, London, “ Improve- 

meuts in brushes for brushing the hair, which improvements are also 

— to brushes for other purposes,”— Petition recorded 7th Januury, 
365. 
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63. AsuworTH BaRLow, Crawshaw Booth, near Rawtenstall, Lancashire, 
“ Imp:ovements in jack and slubbing frames.” 

67. JOS*Pu CALKIN, Oakley-square, Lon. on, ** improvements in taps.” 

69. RICHARD ASHTON LIGHTOLLEK and GeorGé HENKY LiGUTULLER, Chorley, 
Lancashire, ‘‘ lmprovements im flyers for preparing cotton and other 
fibrous materials for spinning.”— Petitions recorded vth January, 1865. 

73. SAMUEL SHAW BRuwN, Runcorn, Cheshire, ** Certain improvements in 
the manufacture of lint.” 

75. Ebwak> WiLDs Lapp and Lupwie OERTLING, Moorgate-street, London, 
“Im,rovements in hydrometers.” 

77. HUMPHR6Y CHAMBEKLAIN, Wakefield, Yorkshire, ‘‘ Improvements in 
machinery or apparatus for the manufacture of compressed bricks.” 

79. Tuomas BOWERMAN BeiGRave, Brace Bridge, Lincolnshire, * Improve- 
ments in preserving meat,” 

81. DanikL GATTAFENT, Stepney Causeway, and FREDERICK PontTIFEX, Shoe- 
lane, Loudon, ** Improvements in artificial fuel.”—Petitions recorded 10th 
January, i865. 

- — em St. Helier’s, Jersey, “ Improvements in reefing and 

ur ling sails.’ 

85. Wi:tiam Epwarp Gener, Wellington-street, Strand, London, “ An 
improved apparatus for cutting iron, ,as. or other pipes.”—A communica- 
tion from Jules Chartiez, Faubourg St. Martin, Paris. 

87. WiLLiamM Epwarp Grp@k, Weliington-street, Strand, London, ‘‘An 
imp'oved elastic mattress or bedstead.”—A communication from Frangois 
Carré, Faubour, St. Martin, Paris. 

89. JouN Ramsportom, Crewe, Cheshire, ‘“‘ Improvements in steam 
hammers, and in apparatus employed in combination with steam 
hammers.”” 

93. ALFR«D GzorGE Lock, Millbrook, Hants, ‘‘ Improvements in extracting 
and purifying fats and other products from bones and other animal 
substances, and in apparatus for the same.” 

95. Rock Cuipiey, High Hoiborn, London, “ Improvements in the con- 
struction of railway carriages.”—Petitions recorded 11th January, 1865. 





Patents on which the 8tamp Duty of £50 has been Paid. 
23. Tuomas Myras, Bloomsbury-square, and EDWARD Myers, Miilbank- 
Street, Westminster, London.— Dated 17th January, 1862. 
135. James Joun Stevens, Darlington Works, Southwark, Surrey —Dated 
18th January, 1862. 
149. RoBext Oedsn VoREMUS and Bexn Lum Evopp, New York, U.S.~-Dated 
th January, 1862. 
156. Gkokee TomLinson BovsrirLp, Loughborough-park, Brixton, Surrey. 
—A communication.— Dated 2lst January, 1862. 
Sel. JaMks JENNINGS McCcMB, Pump-court, Temple, London.—Dated 1ith 
February, 1862. 
151. Joun ADaMs Kyigut, Symond’s-inn, Chancery-lane, London.—A com- 
munication,— Dated z1st January, 1862. 
145. ANDREW Lamp, Southampton, and Joun WuiTE, West Cowes, Isle of 
_Wight.— Dated 20th January, 1862. 
155. HtNkY BERNOULLI BakLuw, Manchester.—A communication.—Dated 
‘1st Jonuary, 1862. 
158. ALFRED JostPH Mantiy, High-street, Bow, London.—Dated 2ist 
January, 1862, 
1$3. Joun CornvorTH and BEexJaMin Situ, Brmingham.—Dated 24th 
January, 1862, 


206. SaMUEL ALFRED CARPENTER, Birmingham.—Dated 27th January, 
1862. 

239. Wiut1aM Epwarp Newton, Chancery-lane, London.—A communication, 
—Dated 29:h Javuary, 1862. y 

803. Joun Betuamy Payng, Chard, Somersetshire.—Dated 5th February, 


1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

81. Tuomas HamiLTon and James Hamiiton, Glasgow, Lanarkshire, N.B., 
Dated 19th January, 1858. 

110. Perer WILson, SAMUEL NORTHALL, and Tuomas JAMEs, Birmingham.— 
Dated 2ist January. 1858. 

112. Heyry Sita, Brierly Hill Iron Works, Dudley, Worcestershire.— 
Dated 2ist January, 1858. 

252. Joun Cuatrerton, Devonshire-street, Islington, London.—Dated 10th 
February, 1858. 

122. WiLLiaM WeiLp, Manchester.—Dated 22nd January, 1858. 

100. Cuaries RisuwoxtTH, Sheffield, Yorkshire.—Dated 2vth January, 
1858, 





Notices to Proceed. 

2226. Grorge CLARK, Hunter-street, Brunswick-square, London, “ Im- 
provements in guns, gun carriages, and ; rojectiles, and in the manufac- 
ture aud use of materials cmployed in their construction.”—Petition 
recorded 12th Septem’ er, 1864. 

2255. ALEXANDER CAKNEGIE Kirk, Bathgate, Linlithgow, N.B, “ Improve- 
ments in the manufacture of ice.”—Petitions recorded 13th September, 
1864. 

2249. Benjamin GLOVER, Parker's-row, Dockhead, Surrey, ‘* Improvements 
in carriage wheels and axles.”— Petition recorded 14th September, 1864. 

2260. Joun Hawkins Simpson, Kilmeena, Ireland, ** lmprovements in 
printing by electricity for telegraphic and other purposes.” 

2270. Tuomas Russgu' CRAMPTON, Great George-street, Westminster, ‘ Im- 
provements in kilus used for drying, burning, and cooling bricks, tiles, 
lime, cement, and other articles. 

2272. Louis CoLomBe, Paris, ‘An improved mechanism for producing a 
continuous rotary motion.”— Petitions recorded 16th Septencber, 1804. 

2278. Freperic Yates, Birmingham, ** Improvements in the manufacture 
of iron and steel."—A communication from Adolph Gurlt, Bonn, Prussia, 

22c0. James ApAMs, Sheffield, Yorkshire, ** Improvements in the means of 
communicating or signalling between the different parts of railway 
trains.” 

2282. Joun Hami_ton Burns, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in the distiliauon of volatile minerals, and vegetable and other organic 
matters.” 

2286. Dominique TameEt, Vielleroute, Neuilly, France, “Improvements in 
apparatus for obtaming light for lighting pipes and cigars.” 

2258. Jusepu Smira, Bradtord, Yorkshire, “ Improvements in machinery 
or apparatus for spinning and winding wool or other fibrous materials 
on to spools aud tubes.” — Petitions recorded 17th September, 1864. 

2298. Wittiam Lawrence, Cornwall Villas, Paddington, London, ‘*Im- 
provements in apparatus for mashing and for cooling worts and other 
liquids.” 

2310. Epmuxp Smitu, Hamburgh, Germany, “ Improvements in wet gas 
meters.” — Pelitions recorded 20th September, 1864. 

2315. Epwarp Tuomas Hu@uxs, Chancery-lane, London, “ An improved 
fan to be employed for Ventilaung and other purposes.”—A communication 
from Frangois Auguste Aerts, Anvers, Belgium.—Petition recorded 
21st September, 1864. 

2325. Grorer Gisson Bussry, New Oxford-street, London, ‘* Improvements 
iu the manufacture and fixing of buttons, studs, and bosses.” 

2332. WiLLIAM Lakcom, Gosport, Hampshire, *‘ Improvements in protecting 
the sides and bottoms of ships and other structures of iron, and in 
materials to be employed therein.” 

2333. PeTeR Bakk, Milton lron Works, West Hartlepool, Durham, “ Im- 
proved machinery for moulding pipes.” —Petitions recorded 22nd September, 
1864. 

2335. BuRROWES WILLCOCKS ARTHUR SLEIGH, Alfred-place, Bedford-square, 
London, *‘ Improvewents in the means of obtaining continuous rotary 
motion by means of a hyurostatic rotary motive power engine for the 
propulsion of machinery.” 

2337. HENRY VALE, Birmingham, “ Improvements in the manufacture of 
eye protectors."’ 

2339. WiLLIaM PaLMER, jun., Southweald, Essex, ‘‘ Improvements in the 
manufacture of candles,” 

2341. AL¥RED VINCENT NEwTON, Chancery-lane, London, ** Improvements 
in the mode of and bi for facturing telegraphic cables,.”""—A 
communication from Daniel Hovey Southworth, New York, and Blase 
Lorillard and Charles Ferris, White Plains, New York, U.S.—/etitions 
recorded 2ord September, 1864. 

2374. JouN CuarLes Witson, Lime-street, London, “‘ Improvements in 
pumps.”— Petition recorded 27th September, 1864. 

23833. JEAN JonGeEn, Liéze, Belgium, ‘‘ Improvements in the construction of 
fire-arms.”"— Petition recorded 28th September, 1864. 

2400. RICHARD ARCHIBALD BROoMAN, Ficet-street, London, ‘* Improvements 
in printing cylinders or roliers.”"—A communication from Edouard Hofer 
Grosjean, Mulhouse, France.— Petition recorded 29th September, 1864 

2437. GeorGk Hase.Tinge, Southamptun-buildings, Chancery-iane, London, 
‘*Improvements in steam engives.”—A communication from Thomas 
Silver, New York, U.S.—Petitson recorded 4th October, \s64. 

2471. Grorek Davirs, Scr.e-street, Lincoin’s-inu, London, ** Improvements 
in oiling wool."—A communication from Benjamin Head Lightfoot, 
Philadelphia, Pennsylvannia, U.S.— Petition recorded 7th October, 1864. 

2504. Hiram ‘T'uckER, Newton, Middlesex, Massachusetts, U.S., ‘ An im- 
proved process for bronze colouring iron.”— Petition recorded 11th October, 
1864. 

2547. JamsBs Hayes, Bow-lane, London, “Improvements in sewing 
machines,”— Petition recorded 15th October, 1864. 

2578. WitLiaM CLAKK Chancery-lane, London, * Improvements in presses 
for compressing substances for baling and for other purposes.”— A com- 
muuica'ion from Simon Kapalje Bowne, New York, U.S. — Petition recorded 
18th October, 1864. 

2604. Francois Martin, Acton, Middlesex, “Improvements in the con- 
struction of anchors.”— Petition recorded 21st October, 1864. 

2618. Henry Bixp, Waketield, Yo: kshire, ** Improved methods of and 

apparatus for stopping locomotive steam engines and railway carriages by 
the application of steam power to the workin and management of rail- 
way brakes,’"— Petition recorded 22nd October, 1864, 

2690. Joseru SoLumon, Red Lion-squate, Loudon, and ALONzO GaALOoRD 
Grant, Nottingham, “ Improvements in lauwps or apparatus for burning 
magnesium anu other metallic substances.” — Petition recorded 31st October, 
1864. 

2695. Joun Freperick Brinves, Fieldgate-street, Whitechapel, London, 
“improvements in apparatus for the re-burning of anima! charcoal.”— 
Petition recorded 1st November, 1864. 

2772. aveust BecugM, Duisburgh, Prussia, HERMANN WEDEKIND, Dunster- 
court, Muncing-laue, London, “ Improvements in rolling metals, and in 
the machinery or apparatus to be employed therein.”— Petition recorded 
8th November, 1864. 

2843. NicuLas BaluLy, Vesoul, CuarLes DuRAND, Jussey, France, GrorGE 
HOWAKD MESNAKD, Wandsworth-road, and Zaciiakié PoikigR, Grove, 
South Lambeth, Surrey, “‘ Improvements in the application of rolling 
friction to the axle-boxes and journals of :unning shaft. and axle-trees 
of machines, and vehicies of ali de criptions for lessening the resistance 
to the motion.”— Petition recorded 14th November, 1864. 

2885. WILLIAM CLakk, Chancery-lave, London, “ Improvements in balances 
for weighing Ietters and other like articles."—A communication from 
Emile Thomas Vandenbergh, Boulevart St. Martin, Paris.— Petition 
recorded 18th November, 1864. 

2914. PauLIN Etienne Gay, Rue de Grenelle, St. Honoré, Paris, ‘ Im- 

+ proved machinery for excavating and cutting rock and stone in general.” 
—Petition recorded 22nd November, 1864. 

3065. WittiamM Toneur, Waketield, Yorkshire, “‘Improvements in ma- 
chinery for combing fibrous material.”—etition recorded 9th December, 
1563. 

3199. WituiaAM Hesry Mair.anp, London, “ Improvements in the construc 
tion of cotton gins.” 

3207. EpMUND MorEewoop, Cheam, Surrey, “Improvements in coating 
metals.”—Petitsons recorded 24th December, 1864. 

233. MATTHEW ANDKEW Muir and James MclLwuaM, Glasgow, Lanarkshire, 
N.B., “Improvements in and relating to fastenings for railways.”— 
Petition recorded 29th December, 1864. 

21. Joun ,KNowLss, Bolton, and James Banks, Sharples, Lancashire, 
* Improvewents in mules for spinning.”— Petition recorded 4th January, 
1865. 

45. Joun Craw and James Macautay, Paisley, Renfrewshire, N.B., “ Im- 
provements in weaving ornamental fabrics.”—/etition recorded 6th 
January, 1865. 











And notice is hereby further given, that aii persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
2ist January, 1865. 
1014, 8d. ; 1015, 1s. ; 1018, 4d. ; 1022, 10d. ; 1024, 1s. ; 1030, 10d.; 1031, 
4d. ; 1032, 1s. 4d. ; 1 10d.; 1034, 4d. ; 1035, 1s. 6d. ;1 
* lod. ; 1038, Is. ; 1039, 10d. ; 1040, 10d.; 1041, 4d.; 1042, 4d.; 1043, sd. ; 








oo, 





36, 1s. 2d. ; 1037, | 


1044, 4d; 1045, Sd. ; 1046, 1s. ; 1047, Sd. ; 1048, 1s, Od. ; L049 8d. ; 1050, 
4d. ; 1051, Is. 6d. ; 1052, 10d. ; 1053, 8d. ; 1054, 4d.; 1055, 8d ; 1058, 101, 
1057, 4d.; 1058, 4d. ; 1050, 4d. ; 1060, 45. ; LOGL, 10d. ; 1062, 44, ; 1063, 
10d. , 1064, Sd.; 1065, 4d.; 1066, Sd.; 1067, 1s. 4d ; 1068, I0d. ; 1069, 
10d. ; 1070, 4d. ; 1071, 4d. ; 1072, 4d. ; 1073, Sd,; le74, 4d. ; 1075, 4d. ; 
1076, 8d. ; 1077, 4d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly jor 
‘THE ENGINERR, at the ofice of her Majesty's Commissioners of Patients, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ce. ~ 

1636. M. P, W. Pountox, Tew Park, Oxfordshire, “ Obtaining power Jrom 
aerijorm jluids.”— Dated 30th June, 1864. : 

When aeriturm fluids—steam, gas, or vapour—are slightly heated, the? 8 
difficulty in employing them to work a pistouinacylinder Inorder toobviate 
this dithculty the pateutee proposes the foliowins construction :—Attacied 
to the piston rod below the piston is a cylindrical ves»el, nearly utting the 
cylinder, but not touching it, so that only @ small portion of air or gas can 
find its way between the sides of the vessel and those of the cylinder. The 
sides of this vessel are of meta!, and its interior contains water or other 
liquid. Thus the small portion of aeriform fluid which finds its Way between 
the sides of the cylinder and of the imterior vessel is cooled by coutact with 
the metal ke pt cvol by the liquid within. The liquid is introduced through 
the piston rod or through some rod attached to the piston, and the vapour 
generated from it by the action of the heated gases may be cither disharged 
as waste or may be utilived. This cylindrical vessel may be wade as long 
as, or somewhat longer than, the stroke of the piston. Under such an 
arrangement the heated gases never find their way to the up,er portion of 
the cylinder in which the piston and the piston rod work, and thus this 
portion of the cylinder may be kept quite cool, and fully lubricated, while 
the gases in the lower part of the cylinder are invensely heated. 

1654. W. G. Craig, Cannon-strect, London, ‘‘ Feed appuratus for steam 
bowler."—A communication.—Lated 2nd July, 164. 

The present invention consists in improvements upon a former invention 
communicaid by M. Turck, and for which letters patent for Great Britain 
were granted to the preseut inventor lst May, 1805 (No. 1048). Tae Fist 
improvement consists in so arranging aud combining the parts of the appa- 
raius,’as setforth in the specilication of the said letters pacent, that the orice 
of the steam fuanel is placed outside or free of the conical part of the steam 
and water mixing tube, instead of inside or within such conical part, as has 
heretofore been the practice. ‘ihe water regulator is also outsiue the tube, 
and the water is regulated by bringing the regulator nearer to, or even in 
contact with, the inner su: face of the mixing tube. This particular arrange- 
ment and combination of parts allows of the contraction of the sticam of 
water, lessens friction, and enables the apparatus to be made shorter than 
heretofore. The Second improvement consists in forming the spindle or 
valve conical upon the axis which guides the steam in the corresponding 
part of the steam funnel, when the spindle is drawn back to cause the suc- 
tion, This arrangement, as well as the former, facilitates suction, The 
Third improvement consists in varying at will the orifice of the s cam funnel 
in order to regulate the quantity of steaw: necessary to the workimg of the 
apparatus at greatly varying pressures, For this purpose the diameter of 
the orifice is increased, a «a this increase is compensated for by the conical 
prolongation of the spindle, so that by inserting this conical part more or 
jess in the steam funnel, greater or smaller anuular sections are produced 
in the orifice, Thus, to work the injector at low pressures, the spindle is 
drawn entirely back ; for high pressures or for hot water it is, on the con- 
trary, driven or inserted tarther in the steam funnel, in order to diminish 
the section of the oritice thereof.— Nol proceeded with, 

1666. D. Buake, Manchester, ** Steam fire engines."—A communication. 
Dated bth July, 1804. 

This invention consists in the combination of a steam cylinder containing 
two pist.ns with a water cylinder containing two pistons, the said steam 
pistous being moved to and from eacl, other by the steam entering by vaives 
alvernately between them, and at each end, and are connected by piston 
rods, one working within the other, ‘The pistons in the water c) linder are 
operated upon by their connection with the steam pistons so as to work in 
concert with them. The pistons in the water cylinder are supplied with 
valves, 80 that, as the pistons move to and from each otver, the water is 
received at one end of the cylinder and discharged at the other, pas-ing 
through the said pistons. By this description of pump, and its combina- 
tion with the engiue acting as described, a continuous discharge of water is 
obtained, great turce aud power is given to the water ejected, and great 
regularity and uniformity in the working and freedom from shaking is 
obtained, 

172, J. E. Witson, Upper Norwood, Surrey, “ Locomotive engines.” —Dated 
bth July, 1804. 

For the purposes of this invention the two steam cylinders are fixed end 
to end unver the boiler in the central longitudinal line of the locomotive, 
which has six wheels, and the axie of each of the two end wheels has asiight 
locking mouon, in order that it may accommodate itself tu the curves on 
the railway. Each of the end axics has also a rectangular frame to which 
the axle or grease boxes and spring» are applied. The ends of the fr.wing 
of the locomotive rest by two transverse bearers or bars on the ends of this 
rectangular frame, and the ends framings of the locomotive are prevented 
rising tom the rectangular end frames, aud also from moving too far hori- 
zuntally by suitabie clips or stops. It is preferred that the two engines 
should give motion to ali three axles, and with this ubject the piston rod 
of each cylinuer is convected by a forked connecting rod to crank pins on 
the wheels on one of the end axies ; the forked connecting rod is connected 
to the piston rod by horizontal and vectival pin joumts.—Not proceeded with, 
199. G. Haseitine, Southampton-buildings, Chancery-lune, Loadoa, 

“ Piston heads and their packing.” —A communicution.— Dated 8th July, 
1864. 

This invention relates, First, to combining with the solid piston head 
ring segmental packing rings, breaking joints with each other, and one 
fitting into an angle of the other, Secoudly, to the employment of a cut 
and upcut packing ring combined, which rings are expanded by steam or 
other pressure, acting mside the cylinder, and may be constructed with 
the outside or wearing surface either broader or of less breadth than the 
outside or pressure surface, for the purpose of reducing the wear and fric- 
tion on one side, and graduating the pressure at will on the other sive, whice 
a tight fit is obtained. Thirdly, to the mauner of covering the joint or 
joints in tue expanding rings or segments, fur the purpose of preventing 
any escape of steam. 

1701. A. Roars, New Wortley, near Leeds, Yorkshire, “ Apparatus for 
supplyng ful or heat to sham bvilers or other Su: naces.”—Dated sth 
July, Usr4. 

This mvc ntion consists, First, in applying to an ordinary furnace a coke 
oven or apparatus which is now employed for burning and converting small 
coal into coke. The oven is so placed and arranged that the projucs of 
combustion therefrom will pass into the ordinary furnace, which ts in con- 
nection with, and fed by, coke from the oven. By this meaus the flunes 
and gases from coke ovens, which are now lost, will be applied to the 
generation of steam, and other similar purposes, and the cval or fucl only 
required to be supplied once or twice a day, Secondly, the invention con- 
sists in applying a coke oven or ovens to the top of the ventilating shaft or 
foul air shaft of a mine, in such manner that the oven or ov ns will 
produce a draught or current, to draw the foul air from the mine, The 
oven is arched over, anda flue formed above the arch, and thence to the 
top of the shaft, with openings to the burning fuel. 











Ciass 2.— TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, de. 


1629. R. Bauans, Abingdon Chambers, 
Dated 30th June, 1864. 

This invention consists, First, in the application to jib rings of a (rans- 
verse roller, dividing the circle into two parts, Secondly, in the addition 
to the said rings of a holdfast hook, by aid of which the sail can be bent 
with much greater ease and celerity than by the methods at present em- 
ployed. 

1630. R. Bauans, Abingdon Chambers, Westminster, “ looks for marine 
and other purposes.” —Dated 30th June, 1864. 

This invention consists in the application to hooks for marine and other 
uses of a stop spring, by means of which the cord, chain, or other object 
w be secured is prevented from quitting its hold. 

1629. T. Day, sen., and T. Day, jun., Hartlepool, “ Apparatus for reefing 
and furling sails.” — Dated let June, 18:4. 

This invention relates to improved arrangements of apparatus for reefing 
and furling sails where a rolier is employed connected to the yardarm, on 
to which the sail can be wound, to reef or furl the same tu any extent when 
desired, by means of halyards worked from the deck of the vessel; and 
these improvements consist in so srranging the roller in connection with 
the yard arms that it will only project to a slight extent torward ; and the 


Westminster “ Jileail rings."— 
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iron work on the yardarms may be of much less weight than heretofore 
where reefing and furling apparatus of this character is employed, thus 
allowing a stouter roller being used, and which requires no additional sup- 
port in the middie or quarter of the yard. The rail is wound on to the 
roller by means of the reefing halyards, which are led throngh two hanging 
blocks or clemps, one on each side of the mast, oppo-ite the ordinary 
hoisting sheave. aid, by having a perpendicular leal, prevents any extra 
strain being put on the mast head, or any chafe aloft, and permits the yard 
to swing frecly. The reefing halyards are +d through the above-mentioned 
blocks or clamps, thence through two small blocks in widships of the yard, 
and passing along the top of the yard through an ordinary sheave, or 
through a clamp on the fore side of the yard, to and around the roller. 
The topgallant sheets pass through a small metal block on the aiter side of 
the yard, or through the usual sheave hole of the yard, one pin answering 
for the sheets reefing halyards, and an eye in the end of the pin for the 
traces. On the end of the roller there is a meta! conductor for the reefing 
halyards. It is not necessary to take off either reliing sheets, or the iron 
jackstays, or to make any alteration in the ** parrail. The down haul may 
be rope, with a single whin, with the standing part made fast in the top. 

When reefing, the vatd can be lowered down by the reefing halyards 

entirely, by which means the sail will be kept tight and firm, even when 

close hauled, by the wind. When the sheets are let go the whole of the sail 
can be instaytly furled. 

1641. 5 Laxcton, Westbourne Park, London, “ Ventilating reilway and 
Other car: iages, ships, and other conveyances passing through the air.” 
‘Dated 1st July, 1864, 

These means consist in the use of a perforated tube or channel, or pipe, 
with apertures, carried across or through the carriage, or other compart- 
ment to be ventilated. With this perforated tube or pipe, the inventor 
employs two open-mouthed pipes connected to the perforated pipe by 
, and he carries the open-mouthcd pipes outside of the carriage or 
other compartment. The mouths are bent or directed in opposite 
directions, so that when the carriage, for instance, is trave lirg im one 
direction, one mouth shall be towards, «nd the other from, the wind. 
Inside the connecting tubing he fits velves for regulating the flow of air 
through the apparatus.—Not proceeded with. 

1646. A. V. Newton, Chancery-lane, London, *‘ Self-adjusting couplings for 
railway carrieges.”-- A communication.—Dated \at July 

This invention cannot be described without refi renee tu the drawings. 




















1665. R. H. Arrenmson, Forest-hill, Surrey, ‘ Apparatus for steering vessels, 
—Dath Janwrry, 1864. 

One part of these improvements applies to vessels propelied by the 
screw, and consists, princi; ally, in mounting the sercw in the rudder of the 
vessel, instead of in the dead wood of the stern, in the manner hereinafter 
described. The opening, of appropriate size and form, is made in the rudder 
and the screw propeller, fitted on a short shaft or spindle, is mounted in 
suitable bearings therein. This short shaft or spindle is connected to the 
propeller shift, driven by the engine by means of a universal coupling 
joint, so that while the ordinary propeller shaft constantly revolves on an 
axis coincident with, or parallel! to the central line of the vesse 1, it drives 
the short shaft with the screw on it at the same speed at whatever angle 
tb i. 














p rudder, and consequently the short screw shaft, may be moved 
1673. J. E. Wiison, Upper Nevirood, Surrey, “ Constructing the perianent 
way of railways,.”— Dated dth July, 1864 

In constructing a permanent way f railway according to this inven 
tion, itis preferred that the roud or foundation for the permanent way 
should be tormed of broken stones properly beaten, and as in making 
common roads, brought to a true surface; and that when the sleepers and 
the rails have been combined and laid thercon, as hereafter explained, 
broken stones, or any sort of ballast, should be filled and packed or rammcd 
in nearly to the level of the upper surfaces of the ras, leaving suflicicnt 
space for the passage of the flanges of the wheels, The raiiway bars used 
are similar in form to those usually called contractors’ rails, but they are 
jonmed tat on the upper surfaces, and only slightly rounded at the edges 
The central web which connects the head and foot flanges of the rail is 
deeper than is generally used, the transverse sleepers are of wrought iron 
roiled to an H form, anvare used horizontally, or the other way py, thus—I. 
The lower flanges o1 the rails are ssrewed to the transverse sieepers, the 
screws (niering through the top flange of the sleeper, and passing into the 
web which connects the upper and lower flanges, The holes through the 
lower or foot flanges of the rails are drilled by a machine in which two or 
more drills are used correctly set to each other, and thus it is ensured that 
the holes shall be correct one with the other, and also with the hols 
drilled and tapped in the transverse sleepers, The holes in the sleepers are 
also drilled in a machine wherein two or more drills are correctly combined 
to make simultancously two or more holes; and in like manner it is pre- 
ferred to use two or more screw taps acting together to tap the holes in the 
sleepers, 

1671. J. E. Witson, Upper Norwood, Surrey, “ Constructing railicay 
carriages and wheels.” ~ Dated Sth July, ‘S64. 

This invention cannot be described without reference to the drawings. 
1683. E. M. Marspen, Handlewood, Derbyshire, ‘* Propelling carriages 

and weights up and down inclines and uprights.”-- Dated 7th July, 1864 

This invention consists in the employment of a weight, say that of a 
train of carriages, proceeding by gravity alone, or aided by steam, horse, 
or other power, down an incline or upright, to produce a vacuum or partial 
vacuum,in an atmospheric tube, behiad a piston in such tube and to 
which the weight is connected, in order that, on the carriages or weight 
attaining the bottom of the incline or upright, the same or other similar 
cariages or weight «qual to or less or greater than that of the carriages or 
weight which have descended may be connected to the piston, and, by the 
vacuum on one side, and atmospheric pressure on the other side thereof, 
may be drawn or propelled to the top of the incline or upright, with or 
without the aid of horse, steam, or other power. The area of the piston 
must be proportioned to the load and to the incline—the steeper the incline 
the greater must be the area of the piston. 

1684. H. E. Skinner, Shadwell, London, “ Steering apparatus.”—Dated 7th 
July, 1864. 

This invention consists in mounting the steering wheel upon a horizontal 
axis within fixed bearings upon an upright pillar, standard, or column, 
secured to the deck of the vessel, by which arrangement the said whee! is 
caused to communicate motion to the rudder through the medium of a con- 
voluted cylinder or slotted shaft fitted in connection with the radder head ; 
a traversing nut or socket, furnished with projecting studs or threads, 
ing into the said convolutions in connectionywith a double chain and 
pinion motion in gear with the axis on the rudder wheel being employed 
Jor raising and lowering the nut, and thereby giving motion to the 
cylinder aforesaid in conjunction with the rudder, the said nut being main- 
tained in its vertical position by guide slots formed within the pillar 
standard, 

168). W. SMALLWOOD, Whithy, “‘ Apparatus for reefing, furling, und setting 
Dated 7th July, 1864, 

The object of this invenuion ts to simplify the arrangemer t of parts for 
reefing and furling sails from the decks of vessels, by domy away with the 
reefing chains now commonly used, and also the blocks over aud through 
which such chains lead. To the topsail yard the patentee attaches a roller, 
to which the sail is lashed. This roller is free to ‘urn in bracket bearings, 
carried by the topsail yard, in order to reef or unreef or furl the sail, and 
at its ends the roller is fitted with chain pulleys; or its ends may be shaped 
hike a barrel, to ree ive winding chains, for the purpose that will be pre- 
sently explained. Upon the topsail yard he also mounts a shaft, which is 
free to turn in suitable brackets. This shaft, at or near the middle of its 
length, is fitted with a bariel, round which a double “halliard ” or tie is 
wound, and the ends are then carried up to sheaves at the mast head, and 
then brought down to the deck, and secured as usual. By means of this 
double * haliivrd” the topsail yard is raised and lowered ; and by slacken 
ing ove end, and drawing upon the other, rotary motion is communicated 
to the barrel on the shaft. The ends of the shaft are fitted with cham 
wheels or barrels, and if chain wheels are used, end'ess chains connect 
these chain wheels w.th the wheels on the roller to which the sail is lashed. 
The rotary motion imparted to the shaft through the “ halliards” will, 
therefore, be transmitted to the roller, and the rotation of this roller will 
effect the reefing or unreefing of the sail as desired, 
1696. E, J. Dixon, Richmond, Surrey, “ Railway br 
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ted 8th Ju 


This invention has reference to an improved system of stopping or 
checking the speed of trains upon railways by enabling the brake power 
to be placed immediately under the control of the driver or guard, and 
applied simultaneously to the wheels of each carriage throughout the 
entire train, whereby greater uniformity and certainty of action 1s obtained 
than by the method at present in use. The invention cousists, First, in 
forming a communication between the ordinary brake block, placed on the 
outside «ithe wheels, and the draw or traction bar secured to the bed or 
unmeriraming of the carriages, so as to receive motion, through the 
medium of screw gear, direct from the engine, by which arrangement the 
rad brokes, as aorcsaid, are caused to act conjoit tly with each other upon 
the whee's, the said carriages being coupled in the ordir ary manner, and 
admitting of the usual play between the buffer heads. Secondly, in 
employing, in connection with the above arrangement, friction wheels or 
drums placed in the centre of the axis of the runcing wicels, in heu of 
the brake blocks, as above described, the said friction drums being pro- 
vided with bands or straps of soft steel or iron, passing round 
of each of the said friction drum, so as to arip or impinge 
sume when in motion, and thereby communiwate the required 
in hke manner. 

1790, S. SHARP, Melion-place, Euston-square, London, ** Ships’ anch 
Dated sth July, 104 

This anchor is made in three parts, readily put together or taken to 
pieces, First, the anchor stock; second, the arms in one piece ; and, third, 
the block or stay, keeping the other two parts intact. The anchor stock 





























is made with an opening at the head, so formed as to allow the arms to 
be passed through, giving sufficient room for any width of fluke required. 
The head of the stock, forming one half of the bearing in which the arms 
partially revolve, is fitted into the opening left in the anchor stock, and 
is wedge-shaped and dovetailed at each end, requiring only one light steady 
pin or bolt, to secure in its place. The arms, being manufactured with 
clutches, one on each side of the stock, and the block projecting, to meet 
the corresponing projection of the clutches, the two, when the arms and 
flukes are at the proper angle for tsking ho'd of the bottom, are closed, 
forming a true mitre, and of a substance co responding in strength with all 
the parts of the anchor.—Not proceeded with. 


> 
Crass 3.—FABRICS., 
Including Machinery and Mechanica! Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1635. J. Compr, Belfast, “Machines for making cops.”"—Dated 30th June, 

34. 

This invention cannot be described without reference to the « 

1674. E. Cuirron, Bradford, “ Brushes, and the mani of applying then to 
muchinery for combing wool, cotton, de.” - Datet Sth July, 186-4. 

This invention consists in constructing and applying dabbing brushes so 
as to couse them to be constantly changing position relatively to the teeth 
of the combs on which they strike. The patentee constructs the brush, by 
preference, circular, and mount» it centrally by a point or neck capable of 
rotating in a brush or box attached to the ordinary arm or part of the 
machine which produces the dabbing motion or action of the brush on the 
teeth of the combs, and he arranges it so that the centre of the pivot is 
placed to one side of the several rows of teeth of the combs, which, as they 
revolve or move forward, cause the brush to retate or turn on its pivot a 





awings. 








short distance: at each stroke, consequently changing the place of contact 
with > teeth at every action of the brush, so that every part of the 
brush is brought into coutact with the teeth in regular order. Or he gives 
an oscillating motion ora traverse motion to brushes of ordinary form or, 





construction, or other desirable form or constructions, by means of a crank 
or eccentric, actuated from any convenient part of the machine, by gearing 
¢r other suitable means, so as to obtain or produce a constaut change of 
position of the brush at ever. action upon the s, and thereby bring 
every part of the brush or bristles thereof into use. 
E Ratcuiree ond C, Ainsworta, Over Darwen, Lancashire, * Looms 
for weaving.” Dated 6th July, 1864. 
This invention relates to the treadles of looms fe 
in constructing such treadles of two parts with a double boss, one boss 
carrying the treadle, and the other boss having a short arm cast thereto, in 
which arm and in the treadle is a slot hole and bolt; on the inner face of 
the boss carrying the treaale, and on the inner face of the buss of the arm 
re indentations of teeth, so that the two may, by means of the bolt above 
stated, be securely held together. The boss aud arm work on a stud fixed 
toacross rail; the treadle may by means of the bolt, indentations, and 
teeth, be readily fixed to the said arm at any angle, by which means the 
patentees are enabled greativ to shorten the treadies and o.tain different 
litts with one and the same tappct or set of tappets, and thus regulate the 
redding as desirable. 














r weaving, and consists 























1¢90, P. S. De Pinna, Fove-street, London, 

or imitation seuthers and plumes Dated 4 

In carrying this invention ito effect the 

velvet, or other cut pile fabric, such as plush, and apples a 
muslin or thin buckram, or other such like material at the tack thereoi, 
and causes the same to adhere by an adhesive solution, after which he cuts 
or stamps out the same into the requisite outline for the artificis] plume to 
be produced. The cutter used for this purpose must be made with three or 
more gore cutters On each side, so as to cut out gores or gusset spaces, the 
e gesof which are then to be brought toge ther, and veatly sewn or at hed 
by an adbesive solution, by Which means a concave suriace can be produced 


on 








fr cotton 


ning ot 








on the stiffened side of the fabric, and a convex surface on the outer and 
exposed side, 50 necessary to give the appearance of the feather or plume ; 
after this the article is placed within a matrix or block, engraved or cut 
according to the required pattern of plume or feather to be produced, and 
a corresponding die is then brought t» bear with heavy pressure upon the 
article, Whereby a pattern or design is impressed thereon in imitation of the 
rurface of a plume or feather. The velvet or other material should be 
moistened with water prior to its being subjected to pressure.—Not pro- 
ceeded with. 

1702. J. MippLEToN and J. Couton, Blackburn, ‘* Apparatus for grinding 

the card c linders of carding engines.” — Dated 8th July, 1864. 
This invention cannot be described without reference to the drawings. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1682. J. Spencer, Doncaster, “* Machinery for planting potatoes.”"—Dated 


6th July, 1864. ; 
This invention cannot be described without reference to the drawings. 





1687. H. Cricutey, Birmingham, ‘‘Reaping and mowing machines."—A 
communication.—Dated 7th July, 164. 

This invention cannot be described without reference to the drawings. 

1697. A. C. BAMLET, Thirsk, Yorkshire, “‘ Reaping ond mowing machines."— 
Dated Sth July, 1864. 

This invention is carried out a3 follows :—In order better to regulate the 
cutting height in reaping and mowing machines the patentee attaches the 
finger bar to the main frame by a double hinge joint, and he pivots the 
draft pole or shafts to the main ‘axle, the small wheel next the standing 
corn being held in position by a corrugated or toothed washer and bolt ; 
both the frame and draft pole are made to pivot on or with the main axie. 
the machine is provided with levers (or their equivalents) for regulating 
the cutting height of the knife. One lever attached to the frame regulates 
the cutting height when mowing, the other iever being attached to the 
finger bar raises it from the ground to enable it to pass over the cut grass 
when mowing, and both levers are or may be nsed to regulate the cutting 
height when reaping, one lever acting on one end of the finger bar and th: 
other lever acting on the other end, thus raising or lowering either end of 
the finger bar, as may be required. He makes the body of the machine of 
cast iron, with the bearings and lugs for the finger bar cast thereon, and of 
one piece therewith, The draft pote, which is pivotted on the mam axle, is 
made to slide thereon (and is held in position by screws or their equivalents), 
in order to give more room for the horses between the pole and the stand- 
ing corn when the machine is used as areaper. The delivery platform is 
hinged to the finger bar, as described in the specification of previous letters 
patent, grauted to the present patentce in the year 1860 (No, 1468). To 
this hinged platform he fixes a fence or shield, to prevent the corn from 
failing ou to the small wheel next the standing corn; on this fence is 
formed or fixed a rail or bar, at about right es with the bar, and 
inclined upwards. In order to keep dust and dirt from the bearing, 
casts on the first motion pinion a bell-shaped flange; the driving whecl 
cover is fitted to this Hange, and so prevents any dirt or dust (that may fall 
from the driving wheel) from getting mto the bearings. In order to 
deliver the cut crop in sheaves at the side of the machine, he mounts in 
suitable. bearings on the reel shaft a deiivery rake, which rotates with the 
ree! shaft, but being provided with rojlers which are acted on by cams fixed 
on the namework or reel post, the rake is caused to sweep across the 
platform (the latter being curved to suit the sweep of the rake, thus 
delivering the cut crop, one cam causing the rake to sweep across the 
platform, ano her cam bringing the rake agam into position. Now, to 
cause this, rake to deliver sheaves at different distances that the machii 
may have travelled over, the bearings of the rake muy be fitted loosely on 
the reel shaft, and be caused to revolve with the reel shaft by a ec 
movement ; when the clutch is withdrawn the rake will be stati 
one revolution of the reel, or for half a revolution, 




































Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, 
and Ho i 
1640. J. Pumsovn, Pymouth, “ Manufa 
gratings Jor cooking stoves.”"— Dated 1st July, loo4. 
These improvements consist in making the fire-bars, lu 
hollow, to allow water from a cistern or boiler, placed in a1 
position, to circulate through them, and thereby prevent the burning out 
of these parts, which, in the old plans of cooking stoves (especial! 
fire-stoves constantly oceurs.—Not proceded wit 
1643, C. Derrirs, Houndsditch, London, ‘ 2 
toat of theatres, concert s, &e. July, 1st4 
In performing this invention the inventor propo-es to co. 
the chimneys the entire length of the float by a dome or ro« 
of fireciay, tale, or other ndeseent T hic 
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smoke and hot rem off | 1 pipe, da 
to the top of th ing und reach a il 
constructed at one side builuing. abov pet 





where the iron pipes enter nds to plac 
is to be lit up previous to, er 
thus, the products of combust » by 

in tue flue, be drawn into it through the iron pipe, and carried off alto- 
gether. He also proposes to place a series of mediums of coloured glass, 
or other suitable material, below and in front (as regards the stage) of the 
float, and in its whole length, in such wise that the person having charge 
of the gas (or the prompter or other person) can instantaneously place any 





same time: 
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te draught cr 





ten will 








one of them in front of the “float light” at pleasure, thus throwing 

a red, green, or any other required shade upon the stage.—Not proceeded 

with. 

1667. B. C. Sykes, Cleckheaton, Yorkshire, “ Machinery to be employed for 
making bricks.” ~— Dated 5th July, 1864. : 

This invention consists in the employment of an inverted steam cylinder, 
piston, and piston rod, placed in such p sition near and over the revolving 
table, in which are the moulds and clay from which bricks are to be made, 
as that the steam in the cylinder will force the piston and piston rod down 
and upon the clay, and into the moulds, thus compressing the clay in the 
said moulds, the end of the piston rod being provided with a suitable 
hammer or die for that purpose. By the use of steam, and tue apparatus 
hereinbefore mentioned, the inventor is enabled to regulate the force of 
the biow or pressure to suit the nature of the various kinds of clay, or 
other material, employed for the purpose of manufacturing bricks.— ot 
proceeded with, 














Ciass 6.—FIRE-ARMES. 
Inciuding Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, &e. 


Nair, Handsworth, Staffordshire, 





1645. A. WYLEY, As'on Manor, and J. ¢ 
” e-arms.” — Dated 1st July, 1864. 
This inveution can.ot be descrived without reference to the drawings. 
1647. D. M’CALLUM, Plymouth, ‘‘ Apparatus for ascertaining distances.” — 
Dated ist July, is 
For the purposes of this invention the loventor employs a strip of metal, 
or other material, of such a width as to enter freely into the barrel of a 
musket, and it has lugs on its sides, and intermediste of its length, which 
stop it when it has entered so far as to bring the lugsin contact with the 
muzzle. Near each end of the strip are rectangular openings, of suitable 
size, and near the centre of the strip there is attached a tape, graduated 
to yards of distance. In order to ascertain the distance of a wan on foot 
(who, with his hat, will be about six fect), the strip is placed in the muzzle 
of the musket, which, for short distances, is held in the left hand; the 
tape is held with the right hanJ against the cheek bone, and the «ye is 
brought into such a position that the man may be seeu through the open- 
ing in the upper end of the strip, which projects out of the muzzle; the 
eve is then approached to or withdrawn from the muzzle until the height 
of the man exactly covers the distance between the top and bottom of the 
slit. The figures on the tape, when it is held against the check bone, are 
then read off, and give the cistance of the man observed. Where tie dis- 
tance is long the muzzle of the musket wili require to be held further from 
the eye than the band can place it, and, for this purpose, the strip is made 
with a hole near the centre, which is tapped to receive the screw of the 
ramrod, sv that, in aining lo: g distances, the ramrod is screwed to 
the strip, and the n is steadied by holding the ramrod, in place of 
by holding the muzzle If the man to be observed is on horseback, 
the strip is turned over, and its other end put into the muzzle; the slit at 
the other end of the strip is then used in the manner already described, 
and the difference of t ze of this s'it will compeusate for the greaver 
height of the unted man,—WNot ceded with, 
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. V. B. Wiisker, Custle-street, Holbora, London, ‘* Armour or 
shield for protecting ships, floating batteries, sorts, and artillery sro 
projectiles.” —Dated 41h July, 186 

The ature of this invention chil , First, in protecting the hulls 
of vessels, and the sides of floating ies and forts, by means of yield- 
ing cable rods or plates, the ends of which are secure) 0 loops of india- 
rubber, or other elastic material; and, Secondly, in protecting the guns 

and gunners on the decks of ships, and artillery on land, by means of a 

slanting shield or plate, the apper part of which is made to yield, for the 

purpose of allowing projectiles to pass over the same, without injury to 
the plate or danger to the gunners. For protecting ships, beams are 
secured, at suitable intervals, from stem to stern, either verucally or other- 
wi-e, as may be tound must convenknt. These beams should be of 
sufficient strength to resist shot and shell. Through these beams holes are 
bored, for the insertion of short lengths of mdia-rubber, or other elastic 
materials. ‘Ihese elastic pieces are formed with loops upon either end, to 
which the cable, or other kind of armour, is attached by hooks, or other 
suitable dev The elastic pieces are placed at sufficient cistance from 
the hull to permit them to yield when the armonr is struck by projectiles, 
without bringing the said armour in forcible contact with the ship. The 
elastic picees are protected by means of the projecting sides of the beams, 
the latter being coustructed of, or plated with, iron or steel. For addi- 
tional security, two or more rows of cables or rods may be employed, the 
inner ones bemy ¢o arranged as to fill up the spaces between the ou'er 
cables or rods, thereby rendering the ship invulnerable. This armour may 
be advantageously applied in a similar manner to floating batteries and 
forts. When the invention is applied to the purpose of protecting guns 
id gunners in exposed positions, the slanting shield or plate used Is con- 
tined at its lower end or side, by means of a hinge joint, and a spring is 
placed at the back of the said piate, in such a manner that the upper and 
unconfined end of the plate yields when struck by a projectile, thereby 
greatly diminishing the effect of the blow, and allowing the projectiles to 
pass over the plate without injury to the gun carriages, or danger to the 
gunners, Sufficient space is left between the yielding plates for the guns, 

The plates are hinged to the sides of ships, forts, and batteries, which are 

so constructed as to protect the unconfined end of said plates.—Not pro- 


wilh. 













































Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articies of Dress, Sc. 
i662. J. W. Jones, New York, ** Pranosortes."—A communication.—Dated 


ith July, 1864. ‘ 
This invention cannot be described without reference to the drawings. 






3. WHITEHOUSE and 

wick and chimney-holders for laps.” —Dated 3rd July, 1864. 
This invention relates entirely to the manner in which the patentees 
or manufacture the metallic parts that form the gallery or glass 
and cover the wick holder of lamps for burning paraffin and other 
illuminating fluids, and consists in forming the above-named parts with the 
perforated bottoi gular or sunken neck, and the concentric dome that 
surrounds the wick holder, of ove piece of metal, by the well-known pro- 
cesses of stamping, piercing, and clipping, in contradistinction to manafac- 
turing or forming these parts separately, and soldering them together, as 
ordinarily practised. 
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Ciass 8.—CHisMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
| and Lighting Materials, Preparation and Preservation of Food, 
r Tanning, Bleaching, Dyeing, Calico-Priniing, Smelting, 


sAURUTes, Ge. 
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B. Davirs, Brooklyn, New osition Jor preventing 


e Jouliny of ships, we.’—Dated 






per, linseed oil, spirit 
ice, and the residuum 
stances are mixed in 
Im oil or tallow, 








This composition con-ists o : t ( 
of turpeutine or benzine, or other equivalent subs 
of palm oil or tallow after distillation. ‘ihe-e 

bout the following proportions:—Residuum of 












| 25 parts; carbonate of copper, 25 parts; arsenic, 20 parts ; spirits of tur- 
| pentine, benzine, or equi ut substance uts; linseed oil, 5 parts.— 
4 rh 
| h. 
| E. Geper, Wellington-strect, Strand, London, “ Firework known as 
| dle."—A comiunicction.—Dated 2nd July, 1864. 
this invention the carvridge or pasteboard tubes employed 





each time they are used, and may serve at least fifty 

t the inventor sut ites sawdust (which is of an insigniii- 

in Leu of the composition hicherto used to fill up the spaces, and 

fu price relatively high. ' inventor states that, im operating 
I ! 2ziways clouds the best firework 

















ke which nearly s is prevented, 
ther details comprised in the invention which we cannot produce 





Luoyp, Dartmouth-strect, Westminster, * Manufacture of hydro- 








carbon gas."—A comiuvication.— Dated 5th July, 1364 
s essentially in ihe intreduction of dry steam to the 
ti.e coal or other substance heated to their own inten- 





nting any reduction of the temperature during the pro- 


*s, Holborn-hill, London, “ Manufacture of aniline colours.” 





ts homologues, or 
colours, In the 
2 of iron, or its 
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r employs p 




















! the i 
a satisfactory 
ts of aniline with 200 parts o nic 
the ! rts of protosulphate of ir 
d iin w |. See $ digested by mes of heat until ul 
| combined, ard the heat is ffi-ient amount of w 
| dri. en off to leave a solid : s 1 subj cted to a higher 
| temnperature—say, from 35) deg. to 400 deg i four hours, 





when adry mass is obtained, trom which the colour may be extracted by 
means of alcohol, or by other weil-known means, and afterwards purified in 
| the ordimary manner.—Not proceede 











1. PRIESTLAND, Birmingham, ** Manufacture of 
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Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2 . J. LAVATER, Bath-street, Newgate-street, London, and E. W, 

-—Z A Palace New-road, ** Water closets and urinals.”—Dated 29th 
Juve, 1864. ‘ io 4 
In constructing water-closets according to this invention, the patentees 
arrsnge them in such manner that the wash-water used for cleansing the 
‘un of the closet shall, when the pan is emptied, pass away by a separate 
pipe or passage to that by which the solid, or both solid and fluid, faecal 
matters are to pass away. When both the solid and fluid faecal matters are 
to be separated from the wash-water, they arrange the apparatus in the 
following manner :—The bottom of the pan is closed by a valve turning on 
ahinge at one side of the pan. Through the centre of this valve is an 
opening closed by another valve, capable of opening outwards from the 
pan, so that when this valve is opened, any water contained in the pan may 
flow away. This valve is t 
the closet, in such manner that when any person is upon the seat, the 
weight of the person by depressing the seat shall open the central valve, 
and allow any water in the pan to flow away, and after remaining open for 
a short time the valve closes ; the water passing away through this valve 
js conducted by a surrounding case or funnel, carried by the bottom of the 
valve that closes the pan, into the open end of if or 
which the water is conducted away. They also in a similar manner, 
arrange urinals so that the urine may be received into a separate receiver 
from that nto which the wash water flows that is used to wash the pan of 
the urinal. ¢ 
1628. R. A. BROOMAN, Fleet-street, London, “ Machinery for the manufacture 
of nuts."—A communication.—Dated 29tk June, 184. La ; 

This invention cannot be described wehout reference to the drawings, 

31. J. Corsy, Dunoon, “ C: nirifugal machines, such as are used for 
Naan syrup from sugur.” Dated 30th June, 1864, : 

This invention cannot be described without reference to the drawings. 
1632. A. KIMBALL, Glo-gow, ** Sewing moachines.”’—Dated 30th June, 1864. 

‘his invention ca» not be described without reference to the drawings. 
1633. H. Freup, loster-terrace, London, ** Apparatus for sorting egg3."— 

Dated uth June, 1864. . - - 

This inveation consists of an apparatus formed like a box, having in the 
top holes ‘or the reception of eggs. In the front are sight holes; the inside 
of the spparatus is painted black and has a mirror lying at an angie, so 
that when the eggs are put into the holes in the top, with their small ends 
downwards, and the light is allowed to shine upon them, their condition is 
distinctly seen through the sight holes. In these sight holes the inventor 
sometimes fits optical glasses, and around the holes, for the reception of the 
eggs, he puts elastic material, such as vulcanised india rubber.—Not pro- 
ceeded with. 

1634. W. BrooKxs, Chancery-lane, London, “ Sewing machines,”"—A commu- 
nication.— Dated 30th 1864. ee 

This invention relates particularly to means for facilitating the employ- 
ment of waxed threads for uniting leather or other heavy fabrics, such as 
boots, shoes, harness, and parts of carriages, but is applicable also when 
uniting lighter goods, or employing other threads. By these improvements 
in sewing machinery, in lieu of an eye pointed needie, a punching awl and 
an open eyed hooked needle are employed, and with these is combined a 
shuttle for causing the formation of a lock-stitch. y 





> 











To obviate the necessity 
of allowing the needle to remain in the fabric while the stitch is being 
tightened, which is fatal to practical sewing with a waxed thread, a “‘ take 
up” isemployed, which operates independently of the movement of the 
needle, and in such a manner that, while the thread is being conveyed 
through the fabric, it shall be slack and subject to no tension. The inven- 
tion cannot be described without reference to the drawings 
1637. D. GALLAFANT, Stepney-causeway, London, “ Puips.”"—Dated 20th 
June, 1864. ; 
According to these improvements the patentee employs a cylinder or 
barrel of rather more than double the length of the stroke ; this barrel he 
divides transversely by a partition into two chambers, an upper and a 
lower one, in each of which there is a piston, or, that is to say, one piston 
in the upper and one in the lower chamber. The two pistons are fixed on 
the same rod, which rod passes through a stuffing-box, or it may be simply 
a passage in the partition; the pistons have no valves, and the cylinder 
may be open at both top and bottom, The diaphragm or partition above 
mentioned is formed double, consisting of two discs placed at a sufficient 
distance apart to permit of the inlet and outlet of the water bet..een them ; 
the space between the two discs is divided into two compartments by a 
vertical partition, that is to say, in the line of the axis of the barrel. The 
compartment on the one side is open to the inlet for the fluid, which is 
regulated in its admission to the upper and lower parts of the pump by two 
valves exterior of the two discs, that is to say, opening outwards from the 
inlet compartment into the pump or piston chambers, while the other 
compartment is in communication with the outlet, and is furnished with 
two valves placed between the discs, that is, within the outlet compart- 
ment. These valves (one from each chamber of the pump) both open 
towards the outlet, and of course permit the passage of fluid from the 
pump chambers only. Both the pistons of the pump being on the same 
rod, if it be reciprocated, the one pump chamber will exhaust and receive 
the fluid from the inlet valve, while the other will be expelling the contents 
at its outlet valve, and vice versd, thus the pump discharges during both 
the up and down strokes. Instead of employing two pistons, there may 
be one doubie-acting piston in the lower part of the barrel, while the upper 
part may form an air chamber. 
1638, F. L. H. DANCHALL, Red Lion-square, London, ‘* Apparatus by mean 
of which air, gas, or vapour is to be removed from tubes, pipes, tunnels, 
pans, d&e.”—Dated ist July, 1864. 





connected by levers or otherwise to the seat of | 


a pipe or passage, by | 


force, while, when the curved stem is moved in the opposite direction, the 
stem can be moved with comparative freedom. The distance the wedges 
are allowed to move is limited by stops,so that the wedges can never nip 
the curved stem too tightly. The acting of the spring or springs on two of 
the wedges is regulated by an adjusting screw or screws. 
1649. A. Tuomas, Cardi’, ‘‘ Machinery for breaking stones. "—Dated ist 
July, 1864. ; , : 
For the purposes of this invention a wheel or cylinder carrying projec- 
tions at its outer circumference is used ; it is enclosed for the greater part 
of its circumference in a fixed cover or case, and into an enclosed chamber 
connected with this case or cover the stones to be broken are introduced by 
means of a hopper or shoot. This chamber is capabvie of being raised or 
lowered at one end, so as to cause its fluor to incline towards the wheel or 
evlinder toa greater or less extent, in order that the stones therein may 
slide down more or less rapidly, as may be required, towards the wheel or 
cylinder. Or the floor alone may be arranged to move, to be set at the 
desired inclination. At the end of the floor next the wheel or cylinder an 
inclined trough is hinged, down which the stones descend as they fall off 
the end of the floor. This trough is capable of being adjustea to a greater 


| or less distance from the wheel or cylinder, so that larger or smaller stones 


may be allowed to pass. The projections on the wheel or cylinder ave 
faced with steel, and as the wheel or cylinder revolves they act in succession 
against stone or stones which may lodge between the cylinder and the 
trough, or ina position to be struck by such projections, and the stones 
wili »e broken by the sharp quick blows given to them by the projections, 
The wheel or cylinder revoives, so as to strike the stones upwards and 
drive them again into the enclosed chamber ; and at their next descent such 






| broken stones as are sufficiently reduced in size will pass between the 


| inclined trough and the wheel or cylinder and escape. 


| a Suitable recepts 


Ihey descend on to 
which discharges the broken stoue, free from dust, into 
», or on to a heap. 


an inclined screen 








1658. W. Jackson, T. GLADHOLM, and 8. 8. Ronson, Sunderland, ‘* Pumps.” 
—Dated 2nd July, 1864. 

One portion of this invention relates to pumps in which the barrel or 
chamber above the lower valve is movavle, instead of fixed, asin ordinary, 
while the plunger or part entering the barrel and producing the dispiace- 
ment of the fluid, is fixed, These pumpsare considered especially applicable 
for ships’ pumps, but may be used for other purposes, One or more of these 
plungers are erected on the deck, or from a bed plate fixed on the deck ; 
the exterior of such plunger is cylindrical and iruly turned, the inlet or 
suction passage passes up the centre of this cylindrical piunger, and on or 
near the top is placed the suction valve. The pump chamber is contracted 
at the lower part where it fits on to the cylindricai surface of the plunger, 
and may be furnished with a suitable packing to keep it tight. It may fit 
throughout a sufficient length to maintain tue parallelism of the barrel or 
chamber curing its reciprocating motion, or it may be furnished with an 
additional guide or guides for that purpose. For siip purposes, the mere 
fitting of the contracted part of the chamber may be sufficiently tight with- 
out packing, a slizht escape being of little or no consequence on the deck of 
a ship. The vaive seat, fitvced on the top of the plunger, may be extended 
in diameter so as nearly to fit the interior of the barrel or chamber, and 
prevent stone, gravel, or extraneous matters passing down towards the con- 
tact parts of the plunger and barrel. The upper part of the barrel in its 
formation, is left open, but has placed directly upon it, a receiving and 
delivery chamber, which closes the upper part of the said barrel, and m the 
Lot:om of this receiving chamber is placed the delivery valve, which is thus 
directly over the suction valve. This receiving chamoer for ships’ pumps is 
open at top and furnished with a short spuut to deliver the water. The 
delivery valve is, of course, easy of access, the shallow chamber in which it 
is placed being open, as before mentioned, while the suction valve, if choked, 


} 








| beingr immediately below, can be readily got at through the delivery valve, 





In carrying out this invention the patentee employs the narrow orifice of 
a pipe or series of pipes through which he passes steam in form of a jet or | 


jets. He conducts the said jet or jets into a tube or series of tubes, the one 


end of which he connects with the air or gas holder which he intends to | 


exhaust, while he leaves the other end open to the atmosphere, or to a 
vessel or vessels into which he requires to conduct the air, gas, or vapour 
thus exhausted. The relative size of the said orifice and the tube or tubes, 
together with the pressure of stcam, forms the condition for the greater or 
less exhaustion, or greater or less current thus produced ; that is to say, the 
less the difference between the size ef the said tube and orifice, and the 
greater the pressure of the steam issuing from the said orifice, the greater 
is the effect produced. He has it thus in his power, without the aid of 
pumps, or such like machinery, simply with the steam in form of a jet, to 
exhaust pipes, tubes, pans, retorts, chambers, or vessels of the air, vapour, 
or gas contained therein, or to cause a current of air to pass in a given 
direction, and thus to produce motion to objects contained therein, or to 
accelerate the drying of moist objects placed there, with the aid of fans, 
blowing machines, or such like apparatus. 


1642. T. Nicnois, New York, ** Preservation of eggs.”’—Dated 1st July, 1864. 
This invention relates to the preparauion of certain solutions with which 
eggs are to be coated for the purpose of preserving the same in a state fit 
for food, and also to the construction of racks or frames for the purpose of 
holding the eggs when so coated, and allowing them to become dry without 
any portion of the solution or composition with which they are covered 
being disturbed or removed. If it be desired that the coating shall be 
waterproof, the composition is formed of gum damar dissolved in benzine, 
but a non-waterproof composition is prepared by dissolving gum arabic in 
water, and 
Olusses, 





or the delivery chamber may be unfastened aml removed, whereby the 
interior of the pump, barrel, or chamber and suction valve, are exp sed. 
At the junction of the barrel and :ecciving or delivering chamber, there are 
flanyes or strengthening bands, at which points we appiy gudgeons (one on 
either side), on to which the forked ends of a connecting rod take. This 
connecting rod is worked from a crank or handle, and causes the pump 
barrel, or chamber to reciprocate, and with it the delivery chamber and 
valve, The rise of the barrel from off the stationary plunger produces a 
void in its capacity, which is immediately supplied by water or other fluid 
through the suction valve, while the desceat closes the suction, and, the 
water having no escape, is forced by the pressure of the plunger to pass up- 
wards through the delivery valves, as will be readily understood. Two or 
more of these pumps may be arranged to work in combination, and be 
worked by doubie cranks with winch handies and fly wheels, or they may 
be worked singly or by levers instead of by rotary motion as above. 

1660. A. S. Tomkins, Kilburn, ‘‘ Field or camp stoves for cooking.”—Dated 
4th July, 1854. 

This invention cannot be described without reference to the drawings. 
1650. E. TempLemone, Tachbrook-street, Pimlico, “ Apparatus jor 

temporarily securing corks in soda water and other bottles.”— Dated 1st 
July, 1864. 

This invention consists of two straps with buckles, the one being dis- 
posed at right angles with the other. The one strap may be short, and 
passes round the neck of the bottle and is buckled tight thereon. One end 
of the second strap is either tixed across the neck strap, or slides with a 
loop thereon ; this strap passes up over the co:k, and down to the neck 
strap at a point opposite to that where the loop is disposed. The buckle of 
this second strap is fixed to a short tab, either fixed to tue neck strap, or 
with a loop sliding upon it.—Not proceeded with. 

1651. G. F. Grauam, Upper Gordon-street, and W. Payne, Everett-street, 
Brunswick square, Loudon, ** Manufacture of high-pressure cocks.” — 
Dated 2nd July, 1864. 

This invention consists of a combination of plug and valve, and is worked 
by the ordinary lever handle or key attached to the plug, the valve being 
raised or lowered by the revolution of the plug, somewhat resembling an 
eccentric surface action. By this invention the whole of the pressure is 
received direct on the valve insteag of te barrel of the lock, as is the case 
with those now in ordinary use. Should any water or other liquid escape 
by the valve, it would pass into a chamber over the plug, leakage being 
thereby effectually prevented.— Not proceeded with. 





1653. W. Jarvis and W. MiLusr, Glasgow, “ Manufacture of oakum.”— 
Dated 2nd July, 1864. 

This invention relates to the manufacture of a superior quality of oaiuim, 
and in carrying it into effect hemp tibre, or finre known by that name, 
from any couutry, flax, fibre, jute, cotton, also cocoa fibre, old white rope, 
or other suitable fibrous material, or mixture of fibrous materials, is taken 
and put through a suitable carding machine, such for example as is used 
for carding flax, and a number of the slivers or rovings produced by the 


| carding machine are passed together between a pair of rollers, so as to be 


| compressed into a single thickuess. 


One of the rollers has a deep groove 
into which the edge or periphery of the other roller fits and works, and 


| into which the fibrous material is compressed as it passes through. the 
material on leaving the compressing rollers may be wound on areel. It is 


adding thereto a small quantity of soda and also of syrup or | 
The racks or frames are constructed of parallel bars of wood, or | 


other suitable material, with the requisite cross pieces for retaining them | 


in position ; metal poiuts are fixed into the parallel bars in such manner 
that the eggs may be supported thereon in the spaces intervening between 
the respective bars, which may be placed at any convenient or suitable 
distance from each other.—Not proceeded with. 


1644. E. T. St. L. M’Gwire, Porchester, “ Slinging hammocks for military 
and other purposes.” — Dated 1st July, 1864. 

In performing this invention, the patentee slings the hammock from 
cach end by means of two rods or staves of wood, which are placed on the 
ground or floor at an angle of 55 deg., or thereabouts, and are each stayed 
by means of a cord attached to two or more pegs driven into the ground at 
positions forming a triangle with the base of the staves, the middle of each 
cord being raised to the top of the pole or staff and looped around it so as 
to form guy-ropes or stays. The hammock is then slung between the two 
staves by means of cords or clews passing through eyelet holes in the ends 
of the hammock, the centres of the said clews being formed into a laced 
loop to surround the top of the staves. 

1648. J. Extis and J. Apams, Brighton, “‘ Apparatus used when decanting 
wine and other liquids.”—Dated 1st July, 1864. 

For the purposes of this invention the bottle is, as heretofore, placed in a 
bottom tray, the fore end of which is notched out to reccive the neck of a 
bottle when placed in the tray, and the bottle is thus held in an inclined 
position, to permit of the cork being drawn. The tray is hinged at the 
fore end, and has at its back end a handle on a stem, which is part of a 
circe struck from the centre of the axis or hinge on which the fore end of 
the tray is arranged to move when the bottle thercin is tv be tilted, to 
Gecant the wine or other liquid therein. The curved stem moves between 
fuides, to which are applied friction surfaces, consisting of two pairs of 
Wedges, one p.ir of the wedges being fixed to or carried by a box fixed to 
the back framing of the basket or frame in which t ray is mounted, the 
other pair being placed one on each side of the curved s'em before-men- 
toned. One pair of wedges is acted on by a spring or springs, in such 
manner as to cause the pair, that is one on each side of the curved stem, to 
nip the stem between them. By this means, when the stem, and, conse- 
quently, the tray to which it is attached, is moved in one direction, the 
friction between the stem and the wedges will tend to cause the wedges to 
nip the stem more tightly, and, consequently, prevent it moving without 
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next drawn through heated tar, or a mixture, and is passed through a 
second pair of roliers similar to the first pair, whereby the superfluous 
tar or tarry mixture is expressed from it, The tarred material is sub- 
sequently passed through a box into which steam is admitted, and the 
steam opens and softens it, rendering it in better condition for being hand 
spun and wound into balls in the usual way, or for being teased or opened 
when the ocakum is wanted in a loose state. 


1656. S. Fox, Deepcar, near Sheffield, ‘* Treating slags or cinders in order to 
obtain or produce cast steel therefrom.” —Dated 2nd July, 1864, 

This invention consists in obtaining the steel or iron contain d in slags 
above mentioned, by grinding the same to facilitate the removal of the 
impurities, and then re-meitiny the metallic parts in order to re-manufacture 
the steel or iron. 


1657. J. Lek, Lightcliffe, near Halifax, ** Apparatus for sha 
and splicing leather.” — Dated 2nd July, 1854. 

This invention relates, First, to the shaving and levelling of leather or 
hides, the object being to shave and level a butt of leather, or a whole hide, 
at one operation or process by mechanical means. The inventor accom- 
plishes this object by having the kuife constructed in short lengths set true 
and fixed in a frame or pair of jaws ata suitable distance apart from each 
other, so that when applied to the hide, each knife or part will act thereon 
independently of the other, shaving the hide in furrows or strips. The 
roller on which the hide is supported and conducted in contact with knife 
is formed in swells and recesses to suit the knife or parts thereof. The 
hide to be shaved is attached to a roller, which is capable of sliding end- 
wise, so that when the hide has passed the kuife or knives shaving it in the 
several parts or furrows, this roller can be traversed, carrying the hide 
under the knives at the other parts to be operated upon in like manner. 
Secondly, the invention relates to machinery for cutting or paring the ends 
or edges of leather taper, so as to be spliced or joined evenly together. The 
improvements consist in applying a roller under the knife, which is sup- 
ported upon the inclined table, and raised or lowered thereby, the leather 
passing vver the roller so that the splicing cr cutting is effected against the 
rolier instead of against the table as hertofore. Also im 
number of short knives and a roller with swells and recesses, as described 
in the first part of tii vention, for splicing wide widths of leather. —Not 
proceeded with. 

1663. G. H. Pater, Queen’s-crescent, Haverstock-hill, ‘* Apparatus fur 
heating and evaporating liquids and jluids.”—Dated 5th July, 1864, 

These improvements have for their object the production of a better 
system than heretofore of heating and evaporating liquids and fluids, and 
they consist ina more complete and perfect method of applying and con- 
suming the fuel employed, and also in the manner of applying the liquid 
or fluid to be heated or evaporated, so as to absorb more completely the 
quantity of the heat which the fuel is capable of imparting 


ving or levelling 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMP £0N, AND OTHER 
DISTRICTS. 

(From our own Correspondent ) 


TronmasTers’ Reports: Slisht Improvenent; Valuable Inquiries for 
Finished Iron—Vue Strike IN Norru Srarroxvsurre: /ts Pro- 
traction Feared : Alleged Support by South Staffordshire Men—Pic 
Inon TRavE: Sales Resumed:; Reduction ia Price—Wetsa Bars: 
Diminished Inquiry—Coau Trape: No Jmprovement —-Carrat 
Bennett's Faiwure: Probable Offer—Tur Lron Lerren: Further 
Competitors—Tue Harpware Trapes: An Improvement; The 
Prospects Sketchked—BirMinGHAM CHAMBER Or CoMMERCE : 
Half-yearly Meeting: Mr. Bright on the Factory Acts and the 
Patent Laws—Tute Prorosev INrRopucTION oF THE Factrory 
Acts into BinMINGHAM —Meeting of Manufacture A Modified 
Act thought desirable—Taex Mipuaxnp Wacon Company : Jn- 
crease in Dividend—Procress or WILLENHALL: Opening of a 
Mechanics Institute; G. B. Thorneycroft's First Forge. 

Tue ironmasters on ’Change in Birmingham yesterday (Thursday), 

reported the prevalence of numerous valuable inquiries for iron on 

account of extensive contracts, and one agent announced the receipt 
of an order for as many as 2,000 tons of plates. At the same time 
there is much holding back on the part of the consumers, under the 
impression that they may be able to bay cheaper a few weeks hence ; 
and makers who booked somewhat extensive orders some time ago 
are complaining that they cannot get their orders delivered. Agents 
assert that matters will yot improve uutil prices are declared down ; 
but producers maintain that if prices of iron were 20s. lower, the 
demand would not be greater that it is now, and they are satisfied 
that buyers “cannot hold back much longer. If, however, there 
should be no improvement by the end of the quarter, the general 

















conviction is that a reduction will be declared. In Wolverhampton 
the works, at which a little inconvenience was last week experienced 
owing to the action of the engineers, are now in as full operation as 


orders will allow. Indeed, as a rule, the workmen in South Stafford- 
shire are prepared to work on their masters’ terms, but the men in 
North Staffordshire remain ont. It is now being feared that they 
may abstain from work during a protracted period. Somewhat good 
authority is given for the statement that it has been arranged that 
they shall remain out three months, during which time the puddlers 
in South Staffordshire are to contribute at the 1 53. per man 
per week. If this should prove to be correct, the North Staffordshire 
masters will have a claim upon the active support of the masters in 
South Staffordshire in the shape of a lock-out. A mach better trade 
is being done in pigs, especially in the qualities of this district, which 
are now reduced from 60s. to 57s. 6d. There is not much doing in 
Welsh bars, which may now be hadat £6 17s. 6. 

There is no improvement in the demaud for coal, excepting for 
domestic purposes, in which department there is activity in conse- 
quence of the continued severity of the weather. 

It is understood that Captain Bennett's creditors will be offered 
4s.in the pouud, the last shilling guaranteed, 

We have some further imiormation relative to the “iron letter’ 
discussion. Iu the Birmingham Daily Post of Wednesday last we 
tind the following:—“ Since we last mentioned the competition 
excited by the ‘iron letter’ sent us from Pittsburg, some other 
specimeus of iron rolled to an extraordinary degree of thinness have 
come to hand. The thinnest specimen previously meutioned was 
rolled by Messrs. Nevill, Everett, and Co., of Marshfi ld [rouwork:, 
Lianelly, and consisted of a sheet measuring 8in. by 5}in., and 
weighing 49 graius, Since then we have received from Messrs. Rt. 
Williams and Co., of the Brickhouse Ironworks, Westbromwich, a 
sheet measuring 12in. by 5j}in., and weighing 49 grains, The latest 
and the thinnest specimen, however, has beeu shown to us by Mr. 
Brinton, of Great Charles-street, agent of the Hope lron Company, 
Tipton. This is a sheet measuring 8in. by Shin. and weighing 31 
grains. From the same company, Mr. Brinton has also a sheet 
measuring 13}in. by 8fin., aud weighing 89 grains. For the sake 
of comparison it may be worth while to set out at various measure- 
ments aud weights in a clear form, as follows :— 


to 


’ 


Firm, Size. (Inches.) Weight. 
Pittsburg, U.S. .. «2 se ee oe of 8 X Sh oe oe 69 grains, 
Nevill and Everett, Lianelly .. .. .. 8 X Sh oe « 49 ,, 
Hope Iron Co., Tipton... .. . «+ «o 8 XK 5h oc wo 34 ,, 
R. Williams and Co., Westbromwich .. 12 53 ww oe OD ,, 
Hope Irun Co., Tipton... .. «os «. of IS} K BE oe « 89 ,, 


In connection with the above the following letter, from Messrs. 
R. Williams and Co., appeared in Wednesday's issue of the paper 
from which we have quoted:—* If you will refer to the article 
‘Specimens of Iron Rolling’ you will find you have made a mistake 
as to whose sample of sheet iron is the thinnest. A sheet weighing 
12 X 53, weighing 49 grains, is thinner than one 8 X 5}, weighing 
34 grains. Moreover, our thin iron was rolled ir rolls, 46in. long 
and 20in. diameter, while that of the Hope Lron Company was 
rolled in rolls not more than half the length. Had this been 
thinner, anyone acquainted with the rolling of sheet iron must 
admit that the rolling of ours required moro skill and ingenuity.” 

The hardware trades of this district are beginning to show a little 
improvement. There is now more being dune than there was 
during any part of the first half of the month. ‘The East Indian 
orders are commencing for the season, aud the prospects of that 
market encourage the expectation of a more than average trade 
throughout the year. The Australian advices are quite of a 
gratifying character, and there is more being done at the present 
time with that than any other export market. Nor is there much 
room for complaint relative to the Sout American trade; indeed, 
certain firms who have a large connection with that part of the 
world are almost brisk in transactions with the River Plate and 
Brazil. Of the purely Continental trade much cannot be said, and 
that department of it which relates to the empire of France has, up 
to the present time, disappointed expectation. ‘he traders who 
have embarked in it have, until now, refused to cease their expec- 
tations that a good trade would be done with our Gallic neighbours in 
British hardwares; but they are now beginning to almost despair 
of such a result. The Irish and Scotch trade bids fair to be lucra- 
tive; and the travellers, who have just commenced their rounds, 
«re beginning to send home instalments of orders from those parts 
of the United Kingdom which support this view. Tho “ sheets” 
which are being received from the leading home markets, and the 
information with which travellers accompany those sheets, although 
not yet of much worth, still are not of a discouraging character. La 
fact, the information to hand is such as to induce the hope that the 
hardware trades of South Staffordshire will experience as good a 
trade during the ensuing year as was their good fortune in LA64. 
Relative, however, to the heavy branches, much will depend upou 
the direction which the prices of iron take in the next few months. 
At present there is a conviction in the minds of purchasers ot such 
wares that iron is too high in price, and that it must come down. 
This feeling is seriously interfering with the progress of all the 
departments in which finished iron is the raw material. Consumers 
will not order until they are satisfiel that they are not likely to 
purchase on much more favourable terms in a short time. The 
orders for this class of goods from all parts of the country are, 
therefore, tosupply only the barest necessities ; aud the resuit is that 
some of the makers are compelled to slightly reduce their stuff of 
operatives, 

The half-yearly meeting of the Birmingham Chamber of Commerce 
was held in the Corn Exchange, Birmingham, on yesterday 
(Uhursday) week. Mr. Schofield, M.P., the President the 
Chamber, was in the chair, and Mr, John Bright, M.P., was also 
present. Mr. J. 5. Wright, in moving the aloption of the report, 
said that the question of foreign tariff had occupied, and would 
coutinue to occupy, a great deal of the atteution of the C 
He next referred to the transmission of samples through the 
post-office—a concession which had not been made that use of 
which he had hoped. A sample packet of pins, or pens, or wire, or 


ot 


amioer, 


articles of many other descriptions, could now be sent from one end of 
the globe to the other almost for the same price which would be 
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given to a commi sionaire for carrying it from one street to another. 
Another question of very great importance was the Government 
supervision of manufactories. The application of the Factory Acts 
to this district was a subject demanding their serious consideration. 
He was of opinion that the Act, if applied to the trades of the 
district, would not only do injury to their trade, but to the 
artisans themselves, They were placed in a much better pesition 
in these districts without the Factory Acts than those who had had the 
Acts app'ied to them for thirty years. The railway charges were 
another point of considerable importance. They had to pay more 
for carriage from London to Birmingham than from Hull to 
Birmingham. Mr. Bright, in alluding to the Factory Act, said that 
he was in Parliament when the chief Act was passed, and gave it 
all the opposition in his power. He suggested that if the Chamber 
wished to prevent its powers from being applied to Birmingham 
and the district the best course for them to take was to ask for an 
investigation by judicious men into the trades of the district. Mr. 
Bright then dwelt at considerable length on the patent laws. He 
thought that the proposed establishment of an office like the patent 
office at Washington, where models and plans of every invention 
are deposited for inspection, was a very good thing. He did not 
think that a patent should be granted on any invention but that which 
all persons connected with the trade would say had conferred a great 
benefit on society ; and, as a reward, £1,000 or £2000 should be 
given the patentee, or a monopoly of seven years. ‘The hon, member 
coucluded by assuring the Chamber that his services in Parliament 
were always at their disposal. ‘The report was adopted. 

The question of the application of the Factory Acts to the manu- 
factories of Birmingham, as suggested by the report of the 
Children’s Employment Commission, was discussed at a meeting of 
mavulacturers held in Birmingham on Tuesday evening last. ‘Whe 
general opinion of the speakers seemed to be that, although much 
good might result from a certain amount of Governmental super- 
vision yet that the regulations at present in force in the Potteries 
and other manufacturing districts would have to be much modified 











before they could be applied to the manufactories of Birmingham, and | 


that the introduction of any Act should be accompanied with a com- 
pulsory educational Act. 
that a committee, who were appointed, should take into considera- 
tion any measure that might be introduced into Parliament for the 
regulation of the Birmingham manufactories, avd to use the meaus 
necessary to obtain such modifications as might be requisite to adapt 
the measure to the trades of that town. 

It is stated that the dividend of the Midland Wagon Company for 
the half year just ended will be at the rate of 15 per cent. per annum, 
against 124 per cent. in the former half year. 

A building, worth £1,000, was opened as a literary institute in 
Willenhall, last Tuesday, by the Right Hin. C. P. Villiers, M.P., 
in the presence of Lord Lichfield (the lord lieut. of Staffordshire), 
Mr. Weguelin, M.l’., Mr. Foiey, M.P., Major Thorneycroft (bigh 
sheriff of Staffordshire), and others, All the speakers united in 
testifying the great moral and intellectual improvement which had 
taken place amongst the working population of Willenhall in the 
present quarter of a century; and £160 was contributed, Iu pro- 
inising £20, Major Thorneycroft announced that he was boru in 
Willenhall, at the time when—somewhat over forty years ago—his 
father (the late G. 1b. Thorneycroft) commenced business as an iro. 
master at a small forge that was worked by water power. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Livenroo.: Mersey Locks and Hartcur Board: The Propo od 
Tunnel Under the } ersey—Nonwicn Crry Sunveyorsiuipe— 
— MANCHESTER, SHEFFIELD, AND Lixcoutnsuine Karway— 
Pusuic Works ar Srockrortr- Grimsby Docks—Strare oF 
Trape: De rbyshire, South Yorkshire. Shu fli d DBraprorp 
Watrterworks: The Doe Purk Reservorr—Norvn-FAsre nn 
Disruicr: The Trade ot the Tyne: Tyne bridge Arran: enents; 
The lron Trade: Sir W. Armstrony on Armeur Plated Ships of 
Waor—-Mancutstex WAKENOUSE AND Orrick ComPANY— >co'r- 
LAND: blo. kade Running Steamers: Fregress of the Port of Glas- 
cow: Launch of a Steam Vacht: Giasyow A:sociation of Assistant 
Enyineers : Water of Leith Lrainage. 

Ar the last sitting of the Mersey Docks and Harbour Board, the 

principal topie discussed was the proposed tunnel under the Mersey. 

A letter bad been received from Messrs. Travers, Smith, and Co.. 

London, who are promoiing the project. The letter stated the 

following particulars :—‘* The railway will commence by a double 

junction with the Birkenhead Railway; at Bebington for traftic 
coming from the south and west; at Tranmere for the direct tratlic 

between Birkenhead and Liverpool, The line will then pars by a 

tunnel under the Mersey, and form a junction with the Liverpool 

Central Station Railway, at the St. James’ station (at the end of 

Great George-street), and running over the same railway to its 

central statiop at the bottom of Bold-street. You are no doubt 

aware that the Liverpool Central Station Railway will commence at 
the Brunswick Dock Stution of the Garston and Liverpool Railway, 
and that there is direct railway communication between the 

Brunswick Dock and all the other docks at Liverpool. This being 

so, the line will effect a complete railway communication between 

the whole of the docks on either side of the river; and, in addressing 
you, it is needless to enlarge on the great importance of establishing 
such a communication. It is not too much to say that by the con- 
struction of this railway Birkenhead will, practically, become part of 


lt was, therefore, unanimously decided 





| are without found 





Liverpool.” Mr, Laird said that this was a most importavt matter, and | 


should be referred to the Parliamentary committ-e. 
measure that could be brought forward that would oe of greater beuefit 
in connecting the two sides of the water. It would benefit the 
Liverpool docks by bringing them into connection with the coal- 
fielas of South Wales, and it would do away with the difficulty 
of crossing the river in foggy weather. It would shorten the 
distance from Birkenhead to Manchester by ten miles. The project 
was not a novel one, because, many years ago, the father of the late 
Mr. Brunel proposed a tunnel under the river. Of course, at that 
time, when there were no docks at the other side, and with a 
population of three thousand or four thousand, things were different 
from what they are now, when there is hkely to b> a population 
of eighty or a hundred thousand there before the work 1s com- 
pleted. He hoped, when it was referred to the Parliamentary 
Committee, that they would, if they saw their way, support the 
petition in favour of it. He proposed that the letter be referred to 
the Parliamevtary Committee. 
with the importance which Mr, Laird attuched to this project, and 


he thought it would be of the greatest possible advantage to the docks | 


on both sides of the river. Mr, Bushell and the chairman also 
thought that every support should be given to the scheme consistent 
with the interests of the trust. The letter was then referred to the 
Parliamentary committee, and the proceedings closed. 

The Norwich surveyorship is supposed to be vacant, Mr. IT’. D. 
Barry, who was appointed in 1860, having resigued the office. The 


He knew of no | 


Mr. Charles Turner quite agreed | 


resignation of Mr. Barry has not yet, however, been detinitely | 


accepted by the town council, The salary attached to this * berth ” 
is somewhere about £300 per annum. 

Several interesting facts transpired at the half-yearly meeting of 
the Mauchester, Sheffield, and Lincolnshire Railway Company at 
Manchester, on Wednesday. 
with the Great Northern Company, made an arrangement with the 
Midland Company, by which that company are to take one-third 
interest in the lines west of Manchester, including Garston and 
Liverpool, and Liverpool Central Station. The re-payment of 
capital involved will enable this company to accept one-third of the 
capital of the Liverpool central station, without adding to tbe 
general capital account. It is right to mention that a part of the 


arrangement with the Great Northern Company is that the contin- | 


gent aud reciprocal running powers, which under the agreement of 
1360 exist for the term of that agreement, viz., filty years, sball be 


The directors have, in conjunction 
’ | 





exchanged in perpetuity. In 1855 an agreement was entered into 
bet ween this company, the London and North-Western, Lancashire 
and Yorkshire, and North-Eastern, in reference to the interchange of 
traffic between the respective systems, and in connection with the 
traffic existing between the Mersey and the manufacturing districts of 
Lancashire with the Humber. This agreement terminated at the 
end of last year, and negociatious were entered into between the 
parties which have resulted in the renewal of what is termed the 
*‘Huinber Agreement’ for the term of three years, with ccrtain 
modifications, which have involved on the part of the Sheflield Com- 
pany some concessions under the altered circumstances, ‘Ibe whole 
question, however, comprised in this agreement will have to be re- 
considered on the completion of the Hull and Doncaster Railway, 
which will still further change the relative positions of the parties. 
The agreement known as the ‘ T:iple Agreement’ made in the year 
1855 between the London and North-Western, Lancashire and 
Yorkshire, and the Sheffield Company, which terminated on the 
3ist December last, and which more immediately provided for the 
routes of traffic, has not been renewed. A bill has been deposited for 
carrying out the arrangement made as above explained, with the 
Midland and great Northern Companies, and will be promoted by 
the three companies in the ensuing session of Parliament. 

According to a return prepared by the borough surveyor of Stock- 
port, it appears that £21,441 has been expended in the execution of 
public works in that town. The average daily number of skilled 
and unskilled labourers employed has been 280, and out of this 
number only an average of twelve were skilled, the remainder being, 
with very few exceptions, cotton operatives. The average earnings 
of the skilled men were 3s. 10d. per day, and of the unskilled 2s. 2d. 
per day. 

It appears that during the six months ending December 31, 1864, 
the tonnage in and out of Grimsby docks amounted to 364,332, 
realising £5,739 for wharfage dues, being an increase of the corres- 
ponding half year of 44,390 tons, and £286. The quantity of coal 
shipped during the last half year was 92 566 tons, as against 87,929 
in the corresponding half of last year, showing an increase of 4,637 
tons, 

In the Derbyshire district the iron trade remains in about the 
same state. There are rumours of a reduction of wages among the 

muddlers, but no notiee has yet been issued to that effect. The 
demaud for castings continues good. The proposed reduction of 
ten per cent. at the various irouworks throughout the country was 
strongly opposed in the South Yorkshire district, so much so that 
the largest works almost came to a standotiil, Amongst them may 
be poticed the extensive forges of the Messrs. Dawes, at 
Milton and  Elsecar, For some time pact the puddlers at 
Milton have been on strike relative to a dispute as to the 
quality of iron and the price paid for it. The men, however, 
aecepted the reduction ou Saturday. At Sheflield preparations 
are being made tor a renewal of activity in the armour-plate manu- 
facture, which has been exceedingly quiet for some time past, con- 
siderable orders having just been received from the Government, 
Some houses in the steel trade are moderately active, but on the 
whole the orders for steel aud iron are small. Good orders con- 
tinue to be received for railway material of various descriptions. 
The tool trades are generally quiet, though sume few b 
continue active. The best established cutlhary honses are 
moderate business in secondary qualities, chictly for 
inarkets, ‘ 

Mr, Charles Gott, CE, the manager of the Bradford Water- 
works, has written a report as to the state of the Doe Park 
reservoir, in substance the report is to the effect that Mr. 
Perrans’s late complaints as to the unsafe condition of the reservoir 
ion. The report is addressed to the Mayor of 
Bradford, and it has been sent to Sir G. Grey, the Home Secretary. 
Mr. Ferrand, whom the corporation charge with interested motives, 
as @ landowner and owner of mills receiving from them compensa- 
tion at the rate of £1,000 a year so long as the reservoir remains 
vucertified. has meanwhile addressed another letter to Sir George 
Grey, iu which be declares that the reservoir has serious leakages in 
its embankments, aud requests, as a mi gistrate of the district, that 
an official inspection may be made. 

From the north-eastern district we learn that, owing to the large 
increase of the forei nm and colonial trade in connection with the 
Tyne, the Board of Customs has given directions for the appoint- 
ment of six additional out-door officers. It is also in contemplation 
to form docks at the Ouseburn. A meeting of to committees 
appointed by the corporations of Neweastle and Gateshead was 
held, yesterday we ek, in the Council Chambe % Neweastle, for the 
purpose of receiving evidence of persons engaged in the naviga- 
‘ion of the river, and others, as to the advisability or otherwise of 
removing the present Tyne Bridge, and erecting another in its 
stead. Alderman Bell was unanimously called on to preside. Mr, 
Ure, engineer to the River Tyne Commissioners, was examined at 
sume length, In preparing the designs for the proposed bridge he 
said he had paid careful attention to the amount of interruption 
that might be caused to both land and river traffic. The weight of the 
platform would be about 800 tons, and he had calculated that it 
could be opened with ease in a minute and a-half. Four vessels— 
two either way—could be taken through iv about three minutes in 
moderate weather, which, with the three minutes for opening and 
shutting the bridge, would make in all about six minutes it would 
be open at one time. It was not intended to open the bridge as soon 

































as a vessel arrived at it, but to wait until three or four, or at most 





six, had accumulated, and then let them through as speedily as pos- 
sible, so. as to prevent any unnecessary stoppage of traflic. The 
Commissioners had already expended—anud imtended still further 
~pending—very large sums of money in dredging and other opera 
tions in the river, and their intentions now were to deepen the 
water in the upper part of the river, so as to improve the 
tidal sconr and give a general impetus to the trade of that 
district. He considered his plan for the bridge the best that 
could be cevised under existing circumstances, and was of opinion 
when iairly in operation, and the public got accustomed to it, there 
would not be much stoppage in the traflic, as by a previously arranged 
signal persons in the upper part of cither town would have the 
opportunity of crossing by the High Level Bridge, an advantage 
which the inhabitants of Liverpool, Hull, and other places did not 
enjoy. Some conversation took place as to whether or not another 
Tyne Bridge could not be altogether dispensed with; the chairman 
showing that of a giver number of persons passing over the present 
ope in a series of days, only five per,cent. were going from the 
lower part of one town to the lower part of the other. It was 
suggested that the whole of the traflic might be diveried either to 
the present High Level Bridge, or to ano:her which might be built 
for the purpose, by making an easy ascent on either side of 
the water. The committee afterwards adjourned. A meeting 
of Middles*rv’ ironworkers Lave agreed to continue work at the 
reduced rate cffered by the masters, viz., 10 per cent. less to mill- 
men, and 1s. perton less to puddlers. ‘Tle whole of the underhands 
at the establishment of Messrs. Bolekow and Vaughan have been 
paid off at their own request. 
the puddlers. milimen, and others, their employers, wish to reduce 
their wages 2d, a-day, and ihis the underhauds do not feel inclined 
to agree to, as they did uot participate in the increase of wages 
which was made last summer, Work is going on as usual at the 
other establishments. Sir. W. Armstrong has addressed an impor- 
tant letter to Mr. Huit, M.P., on the indiscriminate building for the 
royal navy of heavy armour-plated ships of war. Sir William ex- 
presses ab opinion that, as it is hopeless to render irou-cased vessels 
invulnerable to the shot and even to the shells of modern artillery, 
it is ineXpedient to go on increasing their number, in preference to 
iron ships of a whoily different construction. 

The Manchester Warehouse and Office Company is one of the last 
hew projects, The proposed capital is £100,000, 1m £20 shares, and 
the company have already secured a capital plot of land upon which 
to commence Operations. 

We turn to Scotland. The extraordinary briskness in the ship- 
building trade of the Clyde during the past three years is, in a large 
extent, to be attributed to the blockade of the Southern American 




















The reason assigned for this is that | 











ports. The demand for swift sailing steamers, for the purpose of 
running this blockade, has, in fact, put Clyde shipbuilders to 
the test. The short duration of a blockade-runner’s ezistence ag 
such, averaging four or five trips each, has kept up the dewand for 
more vessels, and last year over fifty new vessels were buil: on the 
Clyde for b'ockade-running purposes. ‘The genera’ ‘inquiry has 
been, where were they all to go? Where “Davy Jones’ lockur” 
does not claim the prize, they go to swell the now vast fleet of swiit 
steamers possessed by the Federal Government, and are changed 
from blockade breakers to blockade watchers. The whole number 
of blockade runners built on the Clyde in 1862, 1863, and 1864, is 
estimated at 111, and the results are summed up thus :— 

Tons. Destroyed. Captured. Pn oomy 
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As to the cost of this vast fleet, taking the average of £15,000 for 
each steamer—as high as £35,000 being paid for some of- those of 
the Lord Clyde class—the total sum expended at the Clyde 
for these blockade runners would be about £1,700,000. Be- 
sides the men employed in the building and engineering of these 
vessels, they were manned with crews varying from tweuty to fifty 
men each, and, taking the average at thirty bands, we have a total 
of 3,330 men taken from the Oiyde for their navigation. Some of 
these men remained with the steamere—the engineers in particular 
—till the loss or capture. Many rtued again to go out with 
other vessels, while a few found employmect among the Federals 
or the Confederates. It may be interesting to poblisi: the following 
statement of the ships and tonnage belongivg to the port of Glaszow 
in the five years ending December 31 :— 7 





Year. Vessels. 
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Here we have yet anotier proof of the steady, onward progress of 

Clyde commerce. There was launched from the shipbuilding yard 

of Messrs. Randolph, Elder, and Co., last week, a double- 
an 


screw steainer of 133 tons B.M, 40 horse-power, a yacht to be 
mounted with Armstrong and Whitworth guns, i built 








for a company of werchants iu Yokohama, Japan. At 
the last monthly meeting of the Glasgow Association of 


Assistant Engineers Mr. C. Costa presided. The discussion of the 
paper on * Reaction Water Wheels,” given at the last meeting, was 
resumed. Mr. J. Livingston afterwards read a well-siudiecd paper 
on “ Ice-Making Machinery,” giving a general outline of the uume- 
rous machines in use, apd minutely cescribing, with the help of 
diagrams, the apparatus of Mr. Kirk of Bathgate. Mr. Kaufman ex- 
plained a plan of his own for producing ice, and al-o a means of 
preventing the accumulation of air in the interior of the block ice, 
which is found to be so detrimental to keeping it for a long period. 
Before the close of the meeting a vote of thanks was accorded to 
Mr. Livingston for his paper, and for a work on jelrigerators, 
presented by him to the library of the Association, Mr. Kaufman 
and the chairman also received the thanks of the members. The 
next meeting takes place on the 14th proximo. Arrangements for 
carrying out the drainege of the water of Leith are now nearly 
completed. ‘The contracts for the pipes have been taken up, 
and it is expected that the whole operations will be commenced in 
about two months. The works about to be executed were designed 
by Messrs. Stevenson, in copjunction with Mr. M*Pherson and 
Mr. Paterson, and wiil, as is already known, intercept the whole of 
the sewage which at present falls into the Water of Leith, and con- 
vey it into the sea. This is to be effected by meaus of a conduit, 
capacious enough to carry off not only the existing sewage, but all 
that may ultimately be produced by the erection of new houses. 
The total area in Edinbur,,h and Leith to be draine:t under the new 
scheme is about 700 acres, and it is caiculated ti the maximum 
quantity of sewage flowing frum the district embraced in this com- 
pass is nearly 574 cubic feet per minute. ‘I'he new drainage works 
are to consist of one main sewer or conduit, aud ten branch sewers 
leading into it. The former is to commence in a field a litile to the 
west of Coltbridge, and terminate at Leith Sands, near the Black 
Rocks. The latter will join the main sewer at several points ia the 
village of the water of Leith, and also at Bernard’s Bridge, Malta- 
green, St. Mark’s-place, Stockbridge, Canonmilis Bridge, and 
Bonuivgton Mills. 

















THE METAL MARKET. 


Raits.—More inquiry, and prices are well supported. There has been 
some business done for tie Northern States. The quotations are £0 10s. 
for ordinary specitications. 

Correr.—Dull of sale ; the nominal quotation 
and £90 for Tile and Cake, per tun. 

Tin. —Vepressed, Banca, £89; Fine Straits £56 per ton. 

Vix PuatTes.—Very aull of sale ; 21s. per box tor Coke; Charcoal, 26s. 
per box, 

Lzeap.—A good business doing. 
per ton. 

SpELTER.—But few sales reported. £18 10s. per ton the nearest price. 

MouaTé and Co. 


re £98 for Manufactured, 





English, £20 10s.; Sofv Spanish, £19 ds, 


Old Broad-street, London, E.C., Jan, 26th, 1505. 
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Pxrevuatic Despatch Company (Lauren). — We learn from the 
report of the engineers, Meesrs. ‘I’. W. ammell and Latimer C ark, 
to the directors, that the whol of the line of tube from the Euston 
Station to. he Holborn Station, a distance of a mile and three- 
quarters, is completed, and the permanent way laid. The vew 
station at Euston is finished, with the exception of the fixing of the 
terminal pieces of the tube, and the ways and platforms. At the 
Holborn Station the steam boilers are fixed and the chimuey shaft 
erected; the engines aud pneumatic machiuery are in position, and 
nearly ready for work. The contraciors are engaged excavatin- and 
undersetting the walls of the adjoiving builcings, and forming tho 
underground station, and are pressing turward the completion of the 
work. The terminal pieces and ways will not take long to fix, aud 
it is probable that steam may be got up, and the section of tube be- 
tween Euston and Holborn put into operation by the middie ol 
March. Although this length of line has been long finished, there 
has been much time lost in getting it to work, in cous: quence of the 
delays and legal difficulties attending the acquisition of some of 
property required at the Holborn Station, aud it is only within the 
last three weeks that full possession has been obtained; but lor ibis 
cause the first section of tube would, before now, have beeu iM 
working order. Between Holborn and ihe General Post-office te 
tube is laid from Red Liou-street to near Hatton-garden, a distance 
of three-eighths of a mile; there remains only, therefore, five- 
eighths of « mile to complete the line to St. Martin’s-le-Grat 
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TESTING GUN BARRELS. 


a gun barrel we may perceive the first of those modern 
contaauiee of pref and mechanics which have led 
to such great material results. The leaden piston propelled 
by the explosion of a gas through a long cylinder may be 
Jooked upon as a kind of rude and barbarous “een of 
a more useful prime mover. Nor does the simile end here, 
for a steam boiler, equally with a gun, can turn itself into 
an instrument of destruction to its user if the laws of me- 
chanics have been disregarded in its construction and usage. 
The best modern engineers are agreed that the ultimate or 
bursting strength of a steam boiler should be double its proof 
strength, and that for the boiler to be in safe working condi- 
tion its proof strength should be from three to four times its 
working load. Most makers will say that no barrel is 
practically safe the bursting strength of which is not more 
than thrice the strength required to resist the effort of an 

dinary charge. 

"it si now ll than two centuries back that the prac- 
tical gun makers of London came to pretty much the 
same conclusions with respect to gun barrels that en- 
gineers now have with regard to boilers. In 1637 the 
Company of the “ Misterie” of gun makers of the city of 
London were incorporated by royal charter, and in pursa- 
ance of its provisions they established the proof house in 
Church-lane, Whitechapel, which is in existence and at 
work to this day. The year 1637 was also that in which 
the great Hampden refused to pay ship-money. Thus, 
the same year that witnessed the first resistance to 
Charles the First’s arbitrary measures, also saw a doubt- 
lessly unconscious preparation for the great civil wars 
of the Commonwealth which broke forth about five years 
afterwards at the battle of Edgehill. It is certain 
that it would have been equally uncomfortable to either 
Cavaliers or Roundheads to have blown up themselves 
by their own guns. In the previous proving of their 
muskets, however, the Parliamentary forces, no doubt, had 
the advantage, as London and its great trade companies 
were among the staanch adherents of the Long Parliament 
—a little matter with regard to the fire-arms of the 
Roundheads which should be taken into account by 
a future Macaulay. However this may have been, King 
Charles the First conferred great rights on the Gun- 
maker’s Company. ‘Ihey had “ powers of searching 
for, and securing and proving, and marking all man- 
ner of hand guns whatsoever, great and small daggs 
and pistols, and every part thereof, whether made in 
London, or in the suburbs, or within ten miles thereof, or 
imported from foreign parts, or otherwise brought thither 
for sale.” The London proof-house has thus been at work 
for more than two and a quarter centuries. When first 
established it was, on account of the noise, erected at what 
was then a great distance from inhabited houses. The 
building was then in the midst of green fields, and over- 
shadowed by mulberry trees. The district is now one of 
the most densely populated in London ; and, that the noise 
should as little as possible disturb the horse traffic, the 
actual proving operations are now confined to the early 
hours of the day. On this site have, doubtless, been tried 
the greater number of the fire-arms which have helped to 
carry the trade and influence of this country to all parts of 
the globe. The great East India age | required that 
all the musket balls for their service should be tried here ; 
and the system of proving the guns made and sold in 
London raised and kept the London gun makers at the 
head of their trade. No longer did English sportsmen— 
such as Edward Davies, “ Gent.,” who, writing in 1617, 
recommended that “he that loves the safetie of his own 
person” should get his guns from Italy—prefer the foreign 
makes. Jt is stated that the comparative purity of the 
coal near Birmingham helped to transfer the manufacture 
to that place when the consumption of our forests made 
charcoal comparatively dear. The demoralising influence 
cf the slave trade, however, also made itself felt in the 
manufacture of muskets, and a large number of guns, that 
were often as likely as not to burst at the first shot, were 
made at Birmingham at the end of the last and the begin- 
ning of this century. Mungo Park, the well-known 
traveller, speaks of disasters he has seen caused by the 
bursting of such barrels. They were bartered in exchange 
for African slaves, and were also exported to the United 
States, to the Brazils, and other parts of South America— 
wherever, in fact, there was a large demand for cheap 
fire-arms. It seems disgraceful to human nature that large 
numbers of manufacturers and merchants could be found 
to participate in such a disgraceful traffic—could, for the 
sake of lucre, be found to place an implement of self- 
destruction into ignorant and confiding hands. ‘The fact, 
however, must be placed under the same category of social 
phenomena as those involved in the adulteration of food, 
and in the sale of dangerous chain cables or steam boilers. 
A class of manufacturers often appear to take a downward 
course similar, in many ways, to that into which an indi- 
vidual sometimes falls, One rogue begins by adulteratiug 
his goods or scamping his work, and is thus enabled ta 
undersell the rest. ‘The fraud perhaps prospers for a time, 
and the others, who have been less forward in villany, are 
obliged to choose between imitation or pecuniary ruin. 
A few of the same trade, who have been enabled by more 
powerful, either moral or moneyed means, to keep clear of 
this downward course for a certain time, find themselves 
repaid by a demand for the higher qualitics of goods. At 
last the evil gets so bad that the public calls out to be pro- 
tected against the makers, and the makers to be protected 
against themselves. The Government of this country has 
thus been called upon to interfere no less than three times 
within the last fifty years or so in the manufacture of 
fire-arms ; but not ote many an English peasant, and 
many a far-off dark-skinned negro or Indian, have had to 
bewail the loss of limb or of life through the unprincipled 
competition of the Birmingham makers. 

In 1813 an Act was passed incorporating the Birmingham 
company of gunmakers “ for the purpose of proving and 
marking barrels of fire-arms.” Two years afterwards this 
Act wasamended. It was soon found to be insufficient to 
prevent the making up of unproved barrels, as, its action 





was not compulsory. By the fresh Act of 1815, “ parties 
receiving any barrel to rib, stock, &c. &c., without its 
having been previously proved, became liable to a penalty 
of £20, and not less t 20s.” It was also enacted that 
any person marking and selling any gun the barrel of 
which had not been-proved at either the Birmingham or the 
London proof-house, became liable to the same penalties. 
Any forgery of the stamps or marks of either prvof-house 
should be also liable to the same fine, or, in default of pay- 
ment, to imprisonment. These Acts, no doubt, did much 
good, but their range was found to be insufficient, and they 
were laxly carried out. 

The outbreak of the Crimean war, in the beginning of 
1854, caused great attention to be given to rifled guns and 
to their manufacture. As a consequence it was found that 
the system of proving smooth-bore barrels did not meet the 
case of rifled guns. The “scale of proof,” or the amount of the 
charges of powder, was required to be different ; and while 
smooth bore single barrels could be proved once only, and 
by “ definitive proof,” rifled barrels and double barrels had 
to be proved again, after being either made up or rifled, in 
order to detect any consequent weakening. The Act of 
1855*, or the present “ Gun-barrel Proof Act,” was then 
passed, and with most beneficial results. The Act did 
away with any distinctions between London and Birming- 
ham proved barrels, and they are all now treated in 
exactly the same manner. It has also effectually done 
away with the murderous implements of destruction—to 
the shooter—known under the names of “ threepenny 
skelp,” “ twopenny,” and “sham-damn skelp.” 

One of the most important points in this Act is the 
distinction made between “ provisional proof,” or proof of 
a barrel “liable in any subsequent stage of manufacture to 
be reduced in strength before it forms part of a small arm 
in a finished state,” and “ definitive proof” or proof of any 
barrel not liable in any subsequent stage of manufacture 
to be reduced in strength. It often happens that double- 
barrelled sportsmen’s s are weakened in order to suit 
the fancies of the purchasers, and while the pair are being 
fitted and soldered together. In thesame way the grooves 
of arifle greatly weaken the barrel, while it would be too 
much risk of expense to send an expensively grooved 
barrel to a proof which might burst it through some 
hidden flaw. Rifles are thus proved after being bored 
out, and also after having been rifled. 

This Act of Parliament is very lengthy, and enters most 
minutely into every detail of the organisation of the 
Birmingham company. Amongst the more general enact- 
ments are that barrels must not be made up unless pre- 
viously proved and marked as proved; that small arms 
are not to be sold or exported unless first proved and 
marked as proved. Any barrel either provisionally or 
permanently reduced in strength at any stage of the manu- 
facture must be deemed unproved, as also any barrel the 
proof mark of which has been obliterated in the course of 
manufacture. The penalties for any contravention of this 
Act extend to imprisonment with hard labour for three 
years. Any person who makes, or sells, or uses a forged 
stamp, or who makes or sells any falsely-stamped 
barrel, is liable to be punished according to the Act. 
Foreign barrels marked with a foreign proof mark shall 
be deemed to be proved except when the mark is only an 
imitation of the English stamp. All the foreign stamps 
are registered in a book for the purpose. The English 
system of proving barrels has been in action for some time 
in Belgium, but we do not know that this is the case with 
any other country. In 1862, during the Great Exhibition, 
a French government commission visited the London proof- 
house with, it so said, the intention of erecting one or more 
similar private establishments in France. The gunmakers’ 
companies have strict powers for seizing and destroying 
any forged stamps; and their officers are bound by strict 
penalties to enforce all the regulations of the Act. 

To make the test strictly of equal amount in all cases, the 
gunpowder used for proving must be “ of equal quality and 
strength with that issued by the Board of Ordnance.” 
Single-barrelled military arms of smooth bore must be 
ready for setting up before being proved, and the same with 
fowling-pieces. Double-barrelled military smooth bores and 
rifles, and double-barrelled fowling pieces must, “ if of plain 
metal,” be “ bored and ground, having plugs attached, with 
touch-holes drilled in the plugs, of a diameter not exceed- 
ing one-sixteenth of aninch. If any touch-hole shall be 
enlarged, from any cause whatever, to a dimension exceed- 
ing in diameter one-tenth of an inch, the barrel shall be 
disqualified for proof.” Sportsmen who are aware what 
an astonishing waste of powder and consequent diminution 
of strain on the gun takes place when the touch-hole of a 
gun gets enlarged, will see the reason for this clause. For 
definite proof the barrels must be in a finished state, with 
the “ breeches in the unfinished state,” and all rifled barrels 
must be finished as to rifliog ; and, if double-barrelled, the 
beam must have been already soldered together. ‘The 
character and position of the stamps are also minutely de- 
termined ia the Act. A lengthy scale for proof is also 
appended exactly determining the proportions “ of gun- 
powder applicable under these regulations ” to the proof of 
the various classes of arms as distinguished by the trade 
numbers indicating the calibre; and, in the same way, 
the prices for proving each calibre are fixed in the last 
schedule. 

By the courtesy of Mr. Rutherford, the clerk of the 
Gunmakers’ Company, we were the other day enabled to 
visit the old London proof-house, where the operation of 
proving guns has been conducted for so long a period. 
this and the proof-house at Birmingham are the two 


private establishments of the country, as the barrels of | 8 


military guns are generally tested at separate Government 
establishments, just as the Government test their own 
chain cables, ‘Tne same takes place in France, where there 
was not—at least up to a recent date—any public establish- 
ment for testing either guns or chain cables. The proof- 
house in Church-lane was almost entirely re-built in 1757, 





* “ Anno decimo octavo et decimo nono Victori@ Reginw. Cap. 
exlviii. An Act for insuring the due Proof of Gun Barrels in 
England, and for other purposes. 16th July, 1865.” 





as is stated on an inscription. The buildings are not so 
extensive as one would expect, as they consist merely of 
the firing house proper, and of two or three other rooms 
wherein the operations of casting the bullets, loading the 
barrels, and stamping them, are conducted. ‘The bullets 
for the smooth bores are round, and are cast on 
the premises ; while oblong cylindrical bullets are 
used for the rifled barrels. The round bullets are 
cast in a mould, consisting of a number of hollow 
spheres, connected together by a long channel and a shorter 
channel to each hollow sphere ; each bullet when cast bein g 
then nipped off. The oblong bullets are sent to the 
establishments, being made by a machine. As we have 
said, the proof-charge for each calibre is carefully fixed by 
the scale in schedule B of the Gun-barrel Proof Act, and 
the amounts are from three to four times the ordinary 
working charges. No wadding is used, and the bullet is 
driven down by a copper ramrod. A number of loaded 
barrels are then taken to the proof-house, the walls and 
doors of which are covered with cast iron plates about 1 fin. 
thick. ‘The firing house of the Church-lane establishment 
is divided into two compartments, the smaller one of which 
is for the more expensive classes of barrels. ‘The barrels 
are laid, with their breech ends towards the entrance, about 
6in. apart, and in a long row, on an iron frame extending 
the whole length of the room. They front towards a dead 
wall, at the base of which is a mass of sand, into which are 
fired the leaden bullets, There is also a heap of sand be- 
hind the frame in which the twist barrels are fixed, and 
into which these barrels recoil when fired. The common 
barrels are kept from flying back by means of a long 
iron bar at the back of their frame, formed with 
holes to take the tang of the breech. A train of 

owder is laid along the frame, and the barrels are 
aid upon it with their touch-holes downwards, and in 
contact with the train. This train of powder is led through 
a groove underneath the door, which is shut and locked. 
A man then fires the train with a red-hot iron, and the 
charges in the barrels successively explode, as they are fired 
along the length of the stream of gunpowder. ‘I'he guns are 
thus proved, and, after a short interval, to meet the case 
of any barrel hanging fire, they are removed and examined. 
The Government Enfield rifles and the other cheaper 
descriptions of guns intended for foreign markets, are now 
generally rolled on a mandril, according to the well-known 
process. ‘These, when they give way, are generally found 
to split up lengthwise through some defective weld. It is 
stated, however, that the process of rolling makes a 
cheaper barrel, with less chance of a flaw, than with the old 
cheap skelps. The more expensive twisted or“ skelp” 
barrels generally burst into a number of smaller pieces, and 
sometimes into spirals. In most kinds of barrels the sections 
dangereuses, or planes of weakness, are those formed by the 
welds. The least crack causes a rejection, and prevents the 
stamps being affixed ; and these smaller cracks generally 
show themselves—as, indeed, the theory of thick cylinders 
exposed to internal pressure would lead one to expect— 
sometimes towards the inside of the bore. The barrels 
are projected by the explosion in the strangest directions, 
and there can be no doubt that they occasionally injure 
each other. This would especially take place if one barrel 
struck another just while the exploding powder was placing 
the barrel under internal stress, In fact, this would seem 
to suggest that each of the barrels should be sepa- 
rately placed in a thick cast-iron box, All the fractures 
produced by the powder are remarkably “ crystulline”—an 
appearance due, not to the quality of the iron, bat simply 
to the suddenness of the blow. ‘The leaden bullets are 
strangely flattened and distorted during their short passage 
through the sand; thus showing, on a small scale, the 
efficacy of earth-works. In soft clay they are found to pe- 
netrate much deeper, and to be little, if at all, flattened. 
When it is wished to ascertain whether a bullet takes the 
grooving of the rifle, it is usual to fire it into a mass of 
soft clay. When the higher classes of barrels do not give 
way at the spirals, and if they do yield at all, they bulge 
or swell out with the action of the powder. This is, of 
course, per se, an indication of a superior quality of soft, 
ductile iron. Such barrels are hammered down at these 
places, and tried again, often twice, and sometimes three or 
four times, until they stand the eeey without alteration, 
It is a great question whether a limit should not be placed 
on the number of times that a barrel is to be submitted to 
such severe tests. It might stand it the fourth time, and 
be shattered on the fifth. 

The system pursued at these proving houses is one of 
the utmost strictness. The men are all sworn in, on taking 
service, that they will faithfully adhere to the regulations 
of the Act of Parliament. ‘lhe Board of Orduance powder 
is used for loading the barrels, by means of little measures, 
the capacities of which are carefully stamped on the out- 
side. No experiments are allowed to be made, and, with- 
out an expressly signed order, no barrel is allowed to be 
proved with a charge in the least above that determined 
in the scale for each calibre. It is very rightly thought 
that an unduly high charge might permanently injure a 
barrel, Each barrel is also marked with the number of 
bore at which it has been proved, so that no thick barrel 
of an inferior description of iron could be afterwards 
fraudulently bored out, or even rifled, for a larger calibre. 

We have said that this Act has not merely been successful 
as an Act, but has also given general satisfaction. It has 
not merely made “sham-damn” barrelsthings of the past, but 
has also at least diminished in number and quality the in- 
effectual curses that used to be vented on the Birmingham 
mukers of bursting barrels, ‘The success of this Act is of 
ood omen for the recent Act for proving chain cables, 
which, indeed, it exactly resembles, not merely in scientific 
principle but also in origin. In both cases the respective 
trades, manufacturing goods upon which depend numerous 
human lives, were demoralised by reckless and unprincipled . 
competition, In both instances the resulting evils were, so 
to speak, locally recognised long before Government inter- 
fered in either case. Corporate bodies, such as the Board 
of Ordnance and the Admiralty, the Gunmakers’ Companies 
and the harbour boards of Liverpool and other piaces, recog- 
nised the necessity of testing guns and cables respectively. 
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All the gunmakers loudly appealed to Government for 
tection against each other, and the same thing took p 
throughout the chain-cable trade—with one single excep- 
tion. In the same way Lloyds ought to take the same 
sition, with regard to testing cables, as the Gunmakers’ 
‘ompanies to testing guns. e farther e that much 
of the testing of the Gun-barrel Proof Act will repeat itself 
in the Act for testing chain cables. 

In the first place, the necessity will soon be seen for also 
making the chain-cable test public, and for conducting the 
operations in public testing houses. The issue of private 
licences will simply nullify the Chain-cable Bill, rendering 
it as useless in its way as the old Gun-proving Act of 1815. 
There are other things in the Act we have just examined, 
which Mr. Laird and Sir James Elphinstone would do 
well to import into their Chain-cable Bill. The prices for 
proving cables of certain sizes should be determined in 
one of its schedules, as we think there are many cases 
in which an omission of a clause like this would cause 
much hardship. The manager of each chain-cable works 
should be sworn in to strictly adhere to the regula- 
tions. Provision should also be made to meet the case of 
foreign unproved and imported cables, and the kind and 
arrangement of the stamps should be determined ; while any 
forgery should also be punishable by law. The regulation 
proof strain should not be permitted to be exceeded for 
any cable, except by express permission from Lloyds, for 
instance, or unless such an excess of proof strain should be 
deuoted by the form of stamp. It is only educated en- 
gineers that are fully aware how much injury and positive 
deterioration can be caused to iron by loads greatly in 
excess of the elastic limits. In addition, it may well be sup- 
posed that the importance of the Chain-cable and Anchor 
Act is much greater than that of the Gun-barrel Proof Act. 
A hundred times as many lives, and a thousand times as 
much property are dependent on the successful working of 
the former, while it is to be remembered that the one im- 
plement is intended to save, and the other to destroy, life. 
In both cases, it is a matter of national pride to reflect that, 
while both guns and chain cables are due to English 
invention, English common sense has also systematised 
means for their safe usage. It is to be hoped that the 
foreign nations who have copied our doings in the first 
part, will also imitate us in the second. 


INSTITUTION OF CIVIL ENGINEERS. 
January 24, 1865. 
Joun Fowzer, Esq., Vice-President, in the Chair. 


Tue paper read was“ Account of the Docks and Warehouses at 
Marseilles,” by Mr. T. Hawthorn. 

It was stated that the port of Marseilles comprised five docks in 
actual use, and one in course of execution. The old dock, or old 
port, as it was generally termed, constructed about the time of 
Louis XV., was formed out of an inlet of the sea. It was 1,100 
yards in length, with a mean breadth of 120 yards, and near the en- 
trance the depth of water was from 21ft. to 22ft. The dock 
de la Joliette, the first constructed basin of the new port, was 
300 métres in length, by 380 métres in width. The dook du 
Lazaret, which served exclusively for customs purposes, came next, 
avd then the dock d’Arene, succeeded by the Napoléon dock, 
380 métres in length by 300 métres in width, recently completed 
by the State, who were at present engaged in the construction of 
the dock Impériale, as well as graving docks, which would be 
executed to the level of the quays by the Ponts et Chaussées, and 
then be handed over to the “Cie. des Docks et Entrepéts.” All 
these basins were formed by constructing moles in the sea, a pier, 
or breakwater, parallel to the shore, constituting the seaward side 
of the enclosure. The earthwork for the moles of the Joliette and 
Lazaret, as well as for filling in the 5 upon which the maga- 
zines and warehouses were built, was taken, for the most part, from. 
a hill immediately to the east of the docks. This hill, of nearly LOOft. 
in height, might literally be said to have been thrown into the sea; 
two million cubic métres of “deblais” having been thus employed 
‘The mole Arene was formed with “ deblais” from the Rue Impé- 
riale, a new street cut through the old town to the level of the new 
town, which involved the excavation of 1,200,000 cubic métres. 
Previous to the filling in of the Lazaret, excavations to the depth of 
from 8 to 10 métres were made in some places, to remove a maes of 
slimy ea:th that had accumulated at that part for many years, from 
the residue of oldsoap works. This earth was so impregnated with 
a green coloured matter that obnoxious gases were frequently given 
off, producing illness among the labourers. 

In the construction of the pier and breakwater an embankment 
was first formed of hard calcareous stone, mostly taken in barges from 
the islands opposite the port. The stone was sorted in classes thus: 
rubble weighing from 20 lb, to 250 1b. each piece, first class from 
250 lb. to 1 ton 2 cwt. each ; second class from 1 ton 2 cwt. to 3 tons 
15 owt. each; and third class from 3 tons 15 cwt. and upwards. 
The smallest material was used for the core, or hearting, of the 
embankment, the larger pieces being successively added. This 
embaukment was levelled* at a height of 2 metres (6ft. 7in.) 
above low water, the surface being 7 métres in width, and the 
slopes having an inclination of 1} to 1 im height. At a 
depth of 8 métres under low water, the width of the embank- 
ment was increased to 7°34 métres, horizontally towards the sea, 
in order to receive the large concrete blocks placed on it pro- 
miscuously to break the force of the sea, The artificial blocks 
had a width of 10 métres at the level of low water, and they 
attained a mean height of 3°8 métres above the same level. On the 
inside of the pier a quay, 30 métres in width, was formed of 
natural blocks, with a wall in front, the latter having its 
foundations 6 métres below the water line. The embankment had 
a slope towards the dock of 2 base to 1 in height, and as its forma- 
tion progressed it was from time to time solidified by ing on 
it artificial blocks, in tiers one above the other, by means of a floating 
crane or derrick. These blocks were generally allowed to remain 
about three months, 

It having been ascertained by experiment that blocks, weighin 
20 tons each, and measuring 10 cubic métres, could not be ssotel 
by the most violent sea in the Medi artificial blocks of 
concrete were made of an a weight of 23 tons; their dimen- 
sions being 2'4 métres long by 2 métres wide, and 1'5 matre deep. 
These blocks were composed of two parts of hard, broken lime- 
stone, to one part of cement; the cement consisting of five parts 
of sand to one of lime. These materials were mixed in portable 
iron cylinders, made to rotate by means of a belt connected 
at pleasure with a steam engine, which also drove the stones 
for mixing the cement. After the concrete had been well 
worked, the mixture in the cylinders was emptied into wooden 
moulds, which could be detached from the blocks. The moulds 
were so constructed as to form a groove at each end of the blocks, 
for facilitatiug the lifting aud settiug of them. The contents of 
each cylinder were beaten down by two men, an operation which 
occapied half-a-day for each block. The moulds were allowed to 
remain for at least three days, before the cases were removed; but 
the blocks were not considered to have attained sufficient solidity 





* The level of the Mediterranean varied at Marseilles about 18in., acoord- 
ing to wind and other infiuenc:s. 





and hardness, for those that were to be thrown promiscuously into 
the sea until after a lapse of three months, and for those that were to 
be employed in forming the foundations of the piers and quays until 
after a period of six months. The blecks attained, in course of time, 
a hardness almost equal to that of stone; those first used, about 
sixteen years back, being very little ee by the action of the 
waves. The cost of the was 12s. 8d. per cubic métre, or, 
— and other incidental expenses, 15s. 10d. per cubic 
metre. en cost of the breakwater had amounted to from 
£290 to £310 per lineal métre. 

In the construction of the quay-walls of the docks Lazaret, 
Arene, and Napoléon, the system of building on artificial blocks, 
somewhat similar to the inside of the pier, was adopted. At 
6 métres under the level of low water an embankment wus 
formed of second and third-class stones, having a base of from 8 
to 9 métres in width, and an inclination at the sides of 1 to 2. 
Upon this embankment, and up to the level of the water, four 
rows of artificial blocks were placed longitudinally side by side, 
making a total height of 6 metres, with a width on the top of 
34 métres. Two rows of blocks were —— placed on these 
to consolidate the embankment, and were allowed to remain 
for about six months. When they were removed a maso! 
wall was built up to the level of the quay. At the bac 
of this wall there were other artificial blocks, from the upper 
side of which a further embankment of stones was formed, 
baving an inclination of 1 to 2. The quays of the Arene 
and Napoléon docks were 2°4 métres, and those of the Lazaret 
dock 3°4 métres above the water line. In several places 
the embankment beneath the artificial blocks had moved, 
generally slipping forward, and causing the artificial blocks, as 
well as the quay walls resting on them, to iucline over towards 
the dock. is usually arose from an insufficient time having 
been allowed for consolidation, and most frequently occurred in 
the quays or the moles, where it had caused some of the wall to 
yield. Owing to the instability of the quay walls, and from the 
nature of the embankment behind them, the quay cranes simply 
rested on platforms of heavy timbers, which had sufficient base to 
insure stability during the “ slewing” of the jibs. The entire length 
of the quays, at present constructed, belonging to the Dock Com- 
pany was 2,840 metres. The cost of the quays above the embank- 
ment, that was of the quay walls with the artificial blocks support- 
ing them, was £24 per lineal métre. 

Sheds, 14 and 10 metres in width, extended completely round 
the dock du Lazaret. These sheds were covered with a simple 
roofing of double T-iron, the rafters for supporting the tiles 
being also of iron of an A section. The side towards the dock 
was closed by sliding, or rolling doors of corrugated zinc, the roof 
resting on this side on cast iron hollow columns, and on the other 
on the walls of the magazines. These magazines were of one storey 
only at present, and were constructed uf rubble masonry, with 
dressed piers and quoins, and wrought iron roofing, with vaults in 
brickwork. The amount of covered space, including the floors, 
was 67,132 square metres. The flooring for all the magazines and 
sheds was composed of a layer of asphalte half an inch in thickness, 
costing two francs per square métre; but including the levelling of 
the ground, and the of cement below, the cost was about six 
franes per square métre. 

e bonded wareh , or “entrepot commercial,” formed one 
block of buildings, to which were attached the pany’s offices. 
Two lines of railway, and a public thoroughfare which ran parallel 
to it, se these buildings from the dock du Lazaret. On the 
east side were sidings from the Paris, Lyons, and Mediterranean 
Railway, a junction with this line having been made by means of 
an incline and a tunnel under the town. The length of these ware- 
houses was 36 métres (1,200ft.), with a breadth of 37-5 métres, and 
a height of 35°7 metres. The offices were of the same breadth, with 
a length of 37°6 métres. The warehouses were divided into four 

uarters, each containing an interior court with two doorways. 
There were six storeys above the ground floor, with vaults below ; 
the whole having been constructed in stone and iron, the concession 
requiring that all the materials should be fireproof. The masonry 
was for the most part a better class of irregular rubble, but the piers, 
arches, quoins, windows, and ornamental work, were of dressed 
ashlar. The cost of the several kinds of masonry and brickwork 

r cubic métre was—hard limestone dressed and built in place, £4; 
less hard quality, £3 4s.; soft calcareous stone from Miramas, 
£2 2s.; rubble, 12s. 6d.; and brickwork, whether of solid or of 
hollow bricks, £2 8s. The thickness of the walls was 1°25 métre at 
the foundations, 1°08 métre at the ground floor, and diminished 
gradually to 0°58 métre at the sixth storey. ‘I'he ground floor was 
supported by massive stone pillars and vaulting, while the other 
floors rested on cast iron columns. Each quarter was provided 
with two hydraulic hoists, capable of lifting 14 tons each, and with 
two sets of Lowlag apparatus, the cradle going up empty by means 
(f a counterweight, while the extra charge brought it down again. 
All these warehouses were constructed without the aid of scaffold- 
ing, by means of three ns cranes, two on one side and one 
ou the other of the buildings. These cranes consisted simply of a 
jib 28 métres in length, suspended a little below its centre; the ex- 
treme load lifted at one time was 2} tons, and per day, by each 
crane, 150 tons. There were 14,136 cubic métres of masonry in 
these warehouses, and it had cost 3,000,000 francs (£120,000), ex- 
clusive of the foundations, the latter having cost 203,000 francs. 
All the doors and window frames were of wrought iron, £30 per 
ton having been paid for the former, or in ail, for the doors 
alone, £4,800. 

The floors for each storey were composed of wrought iron double 
T-girders, half a métre in depth, 4°53 métres in length, and weigh- 
ing 145 kilogrammes per métre. These rested on cast iron hollow 
columns varying in section at each storey, according to the load 
The junction of two columns with the wrought iron girders was 
made in such a way as to allow of the expansion of the girders 
taking place. One column simply rested on the top of the other, the 
two ends being turned in a lathe, while the girders rested on the 
lower flange of the upper column, the attachment being by bolts. 
The columns were all cast vertical, were 4 métres in height, and 
were tested to support a vertical load equal to 8 kilos. per milli- 
metre of section. he wrought iron girders were subjected to a 
tensional force equal to 12 kilos. per millimetre of section. The 
cost per ton of the girders had been £22, of the tie rods and other 
pieces of wrought iron 500 francs, and the columns and pedestals 
300 francs, and of ordinary castings 270 francs. The vaulting 
between the girders was built of hollow bricks 6in. deep, costing 
10 francs per square métre complete. The floors were all con- 
structed to two tons per square métre, but it was believed 
that they would much more with safety. 

The wrought iron roofing of the warehouses was then described 
in detail. The girders were composed of two angle irons at the 
top, and two at the bottom of the section, separated by strips of flat 
iron, forming a sort of lattice web. The girders were free to move 
in the direction of their length, resting simply on a cast iron shoe 
embedded in the wall. They were 4 métres apart from centre to 
centre, and were ted at the crown by similar girders. The 
tiles were supported by iron of an A section, 8 centimetres in depth 
and gal It is calculated that this roof would sustain 4 cwt. 

square métre. ‘Che vaulting between the girders was of hollow 
Bricks, similar to those used for the floors, but much lighter. The 
vaulting cost, including all expenses, 6s. 8d. per square métre. The 
quantity of cast and wrought iron was 340 tons, and its mean cost 
had been £24 per ton. 

The total cost of these bonded warehouses, comprising ma- 
prem. hydraulic pipes, &c., had been half a million of pounds 
sterling. 

Thesuthor then proceeded to allude to the graving dock accom- 
modation at Marseilles, which was at present almost entirely of a 
provisional character, a canal of communication between the old and 
new poits having been temporarily converted into two docks for 
this purpose at a cost of £31,200; the number of ships annually 
docked 1n these two docks was 160. 

There was likewise a floating dry dock, built of wood, about 














eighteen years back. It was simply a box, 64 métres in length, by 
19 métres in breadth, and 7 metres in depth, and cost, with engines, 
&c., complete, 355,000 francs. No rot whatever has as yet ap- 
peared in the timber, nor had the worm attacked it. 

New graving docks were in course of construction at the north- 
ernmost extremity of the docks, leading out of the dock Impériale. 
These would comprise two basins, with a hydraulic lift, on Mr. 
Edwin Clark’s system, and a suitable shallow basin for the pontoons 
forming part of this system. 

In conclusion, the author gave the results of some experiments, 
made by M. the engineer-in-chief, on the hydraulic 
machinery, with a view of ascertaining first, the volume of water 
actually given out by the hydraulic pumps as compared with the 
interior volumes of these pumps, or the working capacity at dif- 
ferent speeds of engine; and secondly, the useful mechanical effect 
of the hydraulic apparatus as compared with the steam engine and 
accumulator. It should be stated, that the character of this ma- 
chinery was precisely similar to that which had been so largely 
applied by Sir William Armstrong in England, and that all the 
designs were furnished by him, the execution of the work having 
been entrusted to the “ Société des Forges at Chantiers.” The par- 
ticulars of the experiments were recorded in great detail, from which 
it would appear that the weight lifted by the hydraulic hoists was 
only about 45 per cent. of the power contained in the water, and 
30 per cent. of the indicated horse- power on the steam piston. 
This would seem to be a small result; yet where many machines 
were used, there was no doubt of the great advantage of this system, 
only one steam engine being employed, and this collecting its force, 
by means of accumulators, fora moment when many machines might 
be working simultaneously. The results of experiments with the 
three-cylinder direct-acting rotary engine of 8-horse power were 
much greater, the useful mechanical effect being 65 per cent. of the 
water used, or 20 per cent. more than in the case of the hoists. 

Although, up to the present time, the docks had not been success- 
ful in a commercial point of view, Peg it was believed they could 
not fail ultimately to reap great ts, as well from the superior 
accommodation they afforded, as from the fact of the fast increasing 
commerce of Marseilles, the imports and exports to which might 
now be estimated at three million tens per annum. 





AN inventor of a hay-press in Maine has experimented with his 
machine in pressing pine shavings for kindling. They make very 
neat packages, and can be sawed into blocks like timber. About a 
hundred bushels of shavings can be put in the space of an ordinary 
hogshead, and when once pressed the spring is all taken from them. 

Sours Kensincton Museum.—During the week ending 28th 
January, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 am. to 10 p.m., 
8,495; on Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m till 4 p.m., 1,251. 
Total, 9,746; from the opening of the museum, 5,085,434. 

West anp Company (Lunrep),—A company has been formed for 
the purpose of purchasing and conducting, as a joint-stock enter- 

rise, the well-known gas-meter manufactory of the late John West 

West and Gregson), of Manchester and Oldham. The firm has for 
many years had the reputation of being the best makers of station 
meters, and have produced the largest in the kingdom. The pro- 
posed capital is £50,000, in 5,000 shares of £10 each. 

TELEGRAPHY IN Bero1um.—(From our .)—A central 
section of the Legislature charged with the task of examining a pro- 

credit of £12,000, for the extension of telegraphic lines and 
apparatus, has adopted the project unanimously. The section en- 
gaged the Minister of Public Worksto inquire if it was not possible 
to establish a telegr::m post by means of wa ge with postage 
stamps, the telegrams to be deposited in the public letter boxes, and 
to be forwarded at a somewhat reduced rate, when transmitted 
through the agency of the post-office. 

Iron MANUFACTURERS AMONGST THE AFRICANS.—The nodules of ore 
are generally smelted in the forests, and brought in a lump to the 
smith, who, by means of stone anvils and stones as sledge-hammers, 
converts it into a long rod; and finally, by a hand vice, and grease 
from a small pot he carries, it is tied between two posts and drawn 
till it becomes a thread. It is now fit, after being once heated, for 
being twisted neatly with the finger and thumb round a few bairs 
from the tail of a cow, or the thicker hair of a giraffe. In this 
state it is worn in rings ornamenting the ankles of men and 
women, fifteen of them costing one string of beads, value a half- 

nny, and fifteen copper or brass ones being double the price. Iron 

oes, adzes, grass-hooks, small knives, pincers, &c., are all made up 
by the natives in the above rude way, and this is the extent of 
their knowledge in irouwork. 

Cast [non In France.—Advices trom St. Dizier of Thursday last 
state that large orders have been received there for cast metal. It 
appears that tke article is scarce, and sales have been effected for 
delivery at a future period at a considerable increase of price. One 
order of 700 tons was executed at 112f., delivered at the works, 
which would raise the price to 116f., delivered at the railway 
terminus of St. Dizier. Another of 150 tons was made at 
116f. The improvement which has taken place in the price of 
cast-iron has not extended to pig or bar iron. The price of 

ig iron at Lyons, and in the Moselle, which regulates the price at 

t. Dizier, is from 21f. 50c. to 22f. the 100 kilogrammes. The sale 
of iron suited to building purposes is not making much progress in 
the provinces, in consequeuce of the moderate price of timber 
imported from the A’lriatic in the seaports on the south coast. 

EATH OF AN ENGINEER.—We grieve to record the death of Mr. 
Douglas Sutherland, a rising engineer of much promise. Mr. 
Sutherland was formerly engaged upon some large railway con- 
tracts in Canada, and afterwards upon the Dom Pedro Railway in 


| Brazil. He had lately resided in London, and bad given much 


attention to the application of gunpowder to blasting. He had 
visited the Mont Cenis tunnel, where he remained some months, and 
his plans were so much approved of by M. Sommeiller, that arrange- 
ments were made for giving to him and his associates the contract 
for blasting the rock from the “ headings” of the tunnel. At the 
hour when Mr. Sutherland was dying, a communication came, 
addressed to him, from Turin, to request him to proceed thither to 
sign « contract which would have made his fortune. Mr. Suther- 
land was but twenty-six years of age. 

Tue Steike in Noatu Starrorpssine.—The strike in the North 
Staffordshire district continues without any appearance of a termina- 
tion. Some of the “underhands” at the Kidsgrove works are 
carrying on a few furnaces as “level” hands; but it is reported 
they are not members of the union, and, so far, have been allowed 
to attend to their duties without molestation. The union organisa- 
tion begins to develope itself more clearly. The arrangement 
appears to be that one-half of the men shall be supported by the 
Brierly Hill district, and the other half by that of Gateshead. The 
former distributed last week, it is stated, 12s. per man, and the latter 
10s., with the promise and prospect that the distribution next pay 
day will average £1 per man. Few of the workpeople are to be 
seen inthe district, and it is reported that they have distributed 
themselves over the various ironworks in South Staffordshire, 
Shropshire, Derbyshire, and the North of England, for the purpose 
of collecting subscriptions on behalf of the union. All the ring- 
leaders appear to be indefatigable in their exertions, and to have 
well under control the great mass of the workpeople, many of 
whom, but for the influence—to use a mild term—of these persons, 
would gladly return to their work. This is said to be especially 
true of the mill hands. A notice, which will expire on the 18th of 
this month, has been given of a general lock-out in the North of 
England, and it is expected the South Staffordshire ironmasters 
will follow this example. This appears to be the nly mode of 
bringing the strike tu a speedy terminaiion, and it is o be hoped, 
for the sake of both parties—masters as well as men—that this 
course will be adopted. Indeed, it is now being pretty freely 
discussed whether the trade geverally should uot unite aud declare 
@ further reduction of wages. ‘I'he present price of finished iron 
would ju-tify such a step, and the question is seriously entertained 
by not a few of the largest mapufaciurers. 
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INSTITUTION OF MECHANICAL ENGINEERS, 


Tue eighteenth anniversary meeting of the members of this 
Institution was held on Thursday, the 26th January, in the Lecture 
Theatre of the Midland Institute, Birmingham; Robert Napier, 
Esq., president, in the chair. . s 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then read, 
which showed the very satisfactory progress of the Institution 
during the past year, and its prosperous condition, with a large 
increase in the number of members; referring also to the large and 
important annual meeting held in Glasgow last summer. The 
annual election of officers then took place, Robert Napier, Esq., 
being re-elected president of the Institution for the ensuing year; 
a number of new membeis were also elected. 

A paper was then read “ On the relative advantages of the Inch 
and the Metre as the Standard Unit of Decimal Measure,” by Mr. 
John Fernie, of Leeds. The subject of a decimal system of measure 
resolves itself into two parts—the desirability of a decimal system, 
and the standard of measure to be adopted as the unit; the first of 
which may now be considered settled, and the principle definitely 
adopted in this country, the use of decimal measures being now 
legalised by a recent Act of Parliament. But the second part of 
the subject, the standard of measure, is still open, and is of very 
great importance: the consideration of it involves two preliminary 
scientific questions, and two practical conditions to be fulfilled. 

In respect of the first scientific question—as to the standard that 
can be replaced best in case of being lost—there is no real choice 
between the metre and the inch; for the métre having been 
originally determined by measuring part of a quadrant of the earth’s 
circumference, its length was also referred to the seconds pendulum 
for facility of repeating the measurement; and the inch being 
obtained from the seconds pendulum, both the métre and the inch 
are thus verified by the same means ; indeed the relation between 
them being once established, any means of verification is equally 
available for botb. In regard to the second scientific question—as 
to the standard that is most universal in the character of its basis— 
the supposed advantage of the métre, as an even fraction of the 
quadrant, has been proved by the results of more accurate measure- 
ment to be a mistake, its actual length being an uneven fraction of 
the quadrant, just as the inch is an uneven fraction of the pendulum ; 
and the length of the quadrant itself being different in different | 
longitudes, there is, therefore, no choice between the métre and the 
inch, in respect of the universality of its basis. The present legal 
standard of measure in this country is an individual metallic yard 
measure, independent of any reference to another source; aud the 





metre is similarly a continuation or copy of an original standard 
metre, which is now known to differ from the exact ..easure that it | 
was int to t of the quadrant. There is no practical | 
disadvantage, however, as regards accuracy, in depending upon | 
copying for the preservation of a standard; for by Mr. Whitworth 8 
process of contact measurement, the accuracy in copying lengths | 
can now be carried as far as one millionth of an inch, which is a | 
higher approximation than can yet be attained in measuring the | 
length of a pendulum or an arc of the earth’s circumference. | 

The first practical condition to be fulfilled by the standard of 
measure is that it shall be the one best suited for use in decimal sub- | 
division ; and this point is to be determined by the relative prac- | 
tical convenience or inconvenience of its principal subdivisions and 
multiples. In connection with mechanical engineering work, the 
inch has a special qualification for the standard of measure, since its 
subdivisions and multiples predominate in the dimensions of the 
parts of machinery ; it is the basis on which the various machines 
and engines made in this country have been constructed, and on 
which are founded calculations of strength of materials, sectional 
areas, steam pressure, power, velocity, capacity, and weight; so 
that the mechanical engineer may be said to think in inches, calcu- 
late in inches, and work in inches. For the classes of work in which 
the finer measurements are required, such as rifle bores, wire and 
metal gauges, &c., the desired degree of accuracy is readily and con- 
veniently expressed in thousandths of an inch; while the milli- 
metre, the smallest subdivision of the métre scale, not being smaller 
than one twenty -sixth of an inch, requires the addition of two places 
of decimals to give the same degree of accuracy. This is a practical 
advantage of importance in favour of the inch as the unit of measure, 
since dimensions to one-thousandth of av inch are now required in 
regular use in mechanical work. Moreover, by taking as the unit 
the lowest of the present denominations—the inch—any longer 
dimensions on the present scale can be exactly expressed in the 
decimal system without fractional remainders. The second practical 
condition attaching to the standard of measure is that it shall be the 
one most extensively in use already, so as to involve ‘he least altera- 
tion of existing measures ; and in addition to a preponderance in the 
population now using the inch over that now using the meétre, the 
former includes the great machinery producers, whose work already 
exists in such large quantities in all parts of the world, in the form 
of engines, machinery, railway plant, and tools; and the difficulties 
in the way of a change to the métre in this country appear, there- 
fore, so insuperable as to amount practically to a prohibition of a 
decimal system, if it is io be based on the metre. 

The geveral conclusions submitted in the paper i: reference to 
the standard for decimal measure are, that, while the inch and the 
métre are equally eligible as regards their basis of reference, and 
could be replaced with equal accuracy in the event of being lost, the 
metre is not suitable for adoption in this country on account of its 
entire difference from the existing measures; and the inch is the 
most suitable standard of* measure, from the exteut to which it is 
involved in mechanical work, and from its convenience for 
expressing the smaller dimensions extensively used. For larger 
dimensions the most convenient decimal change would be the 
adoption of a 10-in. foot; and the larger measures being already 
multiples of the inch, their decimal adaptation to the inch would be 
at least easier than their entire alteration to the métre standard. It 
is also very desirable that the present weights and measures of 
capacity should be reduced to decimal systgms ; and it is considered 
that they can practically be based as readily upon the inch as the 
standard of measure as upon the mettre, in the same way as with the 
definition of the métre or the inch. 

In the discussion which followed the reading of this paper the 
métre as the standard unit of decimal measure, in preference to the 
inch, was advocated by a deputation from the International Decimal 
Association, who concurred in considering that the question of the 
standard of measure depended upon the fulfilment of the practical 
conditions which had been stated; that the standard should be the 
one best suited for use in decimal subdivision, and the one most 
extensively adopted already. As regarded decimal subdivision the 
results of inquiries made by the association had led them to recom- 
mend the métre as adapted for the greatest variety of measurements, 
and for the most numerous cases likely to occur in daily life; and 
to conclude that the inch did not, in itself, offer any advantage 
above the métre, even to mechanical engineers, since accuracy of 
measurement depended not on the scale but on the measuring in- 
strument employed, which ought to be applicable to any scale; and 
the millimétre had been already tried to some extent in this 
country, and was found convenient and suitable for mechanical! 
work. In reference to the extent of population adopting the metre 
or the inch, it was believed tbat the numerical preponderance was 
already in favour of the former, and was steadily increasing by 
the more general adoption of the métre in other countries; and 
the simplicity and convenience of the métre system, both for 
measures and weights, were urged, together with the great im- 
portance of facilitating international communications, which were 
now so much interfered with by the incongruity of the systems in 
use. ‘ 

The meeti»g then terminated. In the evening a number of the 
members anu their friends dined together, in celebration of the 
eighteenth anniversary of the Institution. 








NOTES FROM NEW SOUTH WALES. 


We have advices from this colony to November 21. A steam 
dredge, to be set to work in the barbour of Newcastle, has been 
completed by Messrs. P. N. Russell and Co., of Sydney. The hull 
is of iron, 110ft. lonz, 24ft. beam, and 8ft deep; aud though every- 
thing hes been made superabuudantly strong, she will not draw 
more than 3ft. 4in. midships when in dredging trim with a week's 





supply of fuel op Loard. Consequently she will be able to dredge 
anywhere that is not dry at half tide. The power is obtained from 


two engines of the nominal force of fifteen horses each, supplied 
with steam from a boiler capable of generating twice the amount 
required, so that usually small coal will be barned, which, being 
obtainable at a low price, materially reduces the expense of working. 
The dredging is effected by two bucket ladders, one on each side, 
capable of dredging to a depth of thirty feet. There are twenty- 
eight buckets on eac!: ladder, each bucket holding about five hundred- 
weight of sand, and when working in sand or mud each ladder 
would lift about 800 tons per day. A considerable portion of the 
machinery is on a new principle lately invented and patented in 
this colony by a resident of Sydney, who has also secured a patent 
in England for its use. ‘The leading feature of the various appliances 
included in the patent is what is known as Napier’s differential 
brake. Each individual piece of machinery, including windlasses, 
is worked by means of frictional gearing on Napier’s patent process, 
by which the amount of steam to which each part is to be subjected 
can be so regulated by the turning of a small pinching screw, that 
if any more than the intended strain should be applied, slipping 
immediately takes place, causing great additional safety. The 
Sydney Morning Herald says :—“ We shall attempt to describe the 
lowering brake: Most people are aware that the usual form in 
which a brake is applied to a windlass, viz., a strap or band of iron 
surrounding a wheel, the one end of which strap is attached to a 
fixed point, the other to a movable lever or handle for working the 
brake. By means of this arrangement, when a weight has been 
lifted by a windlass as high as required, and it is desired to hold it 
there, a considerable power is exerted on the brake handle by the 
person in attendance, which tightens the band on the rim of the 
wheel, thus preventing it going backwards. When the weigh: is 
desired to be lowered a slight reduction is made with pressure on 
the handle. All the difference between the ordinary brake and 
Napier’s is in the position of the fulerum of the lever with respect 
to the points where the ends of the strap are attached. Small as 
this difference appears to be, the effect is very marked, as the brake 
thereby becomes self acting, as far as the holding of the windlass 
from going backwards is concerned, while at the same time it frees 
itself immediately the windlass begins to hoist. Consequently, the 
brakesman has not to attend to the brake, unless when he wants to 
lower, which is done by slightly lifting the handle, One great 
advantage of this, as applied to a windlass, is that should any of 
the gearing break, or the men inadvertently let go the handles, 
there would be no risk of the weight running backwards, which 
has frequently been the cause of great loss of life, as in the 
case of the launching of the Great Luastern. In so far as 
holding is concerned, pawls would answer the same end, but 
with pawls there is no way of reversing a windlass when a 
strain is on, unless at great risk; whereas, with the differential 
brake, lowering is accomplished perfectly safely, cither slowly or 
rapidly, at the option of the attendant. The differential brake has 
one very singular peculiarity, viz., that it can be so regulated that 
if one ton were supported by it, and the brake at the point of slip- 
ping, ten times the weight suspended would not cause it to slip; and 
yet in both cases a child could lower them safely by touching the 
handle. For ships’ windlasses it is a valuable substitute for pawls, 
as most nautical men will understand. Having occupied so much 
space with what is but the groundwork of the various frictional 
appliances in the new dredge, we must be very brief in our notice 
of the other arrangements. Each set of buckets is driven by a 
wheel attached to a friction clutch on the engine shaft. These 
clutches have all the advantages of what is called a friction cone, 
and by their means the tumblers can be thrown into or out of gear 
without the slightest jar to the tumbler or engine, at whatever speed 
the latter may be going. The next frictional arrangements we shall 
notice are tho large windlasses for hoisting the bucket ladders. 
These are somewhat after the fashion of the ordinary patent wind- 
lasses, except that the bands round the chain barrel are driven by 
eccentrics. Their hoisting purchases possess all the qualifications 
of a friction cone and a clutch, and besides dispense with wheel 
work, whereby great safety and quietness of working are obtained. 
When the ladder is hoisted as high as required, the hoisti: ; arrange- 
ment is thrown out of gear, when the differential brake attached 
immediately takes hold of the wheel without the intervention of 
any one, till lowering is wanted, when the man in charge can let 
them descend as fast or as slow as he pleases; and though these 
ladders weigh, when loaded, about eighteen tons each, yet a boy 
can with ease hoist or lower them. The last thing in this line 
which we shall notice ure the windlasses for heaving the vessel 
about, which are similar in arrangement to those for hoisting the 
ladders, but much smaller, aud driven by means of hydraulic pres- 
sure, communicated by the engine; or they can be worked by hand 
if required. As stated, one result of these arrangements is com- 
pactness of machinery, the whole of which, except the engine 
cylinders and two mooring windlasses, is placed overhead in the 
centre of the vessel, thus leaving nearly all the hull of the vessel 
for stores and the accommodations of the meu, which are, therefore, 
very capacious, especially those of tie engineer in charge, who is 
provided with a roomy and airy sitting room, « bedroom of ample 
dimensions, a pantry, and spare sleeping room. The plans for the 
dredge were"prepared in the office of the engineer for harbours in 
Sydney.” 

The Wallaby steamer went down Sydney harbour, October 28th, 
for the purpose of tesling certain improvements made by Mr. 
M‘Arthur to increase her rate of speed, and which proved a success, 
assbe steamed ten knots per hour; thus gaining two knots on her 
former rate. This great increase has been brought about by 
lengthening the screw shaft, and placing the propeller abaft the 
rudder, and allowing a greater diameter to the fan. The Wallaby 
was built to Mr. M‘Arthur’s o:der by the well-known firm of 
Messrs. Inglis and Co., of Glasgow, and is one of the strongest and 
most compact steamers in the Australian colonies. Her present 
owners, Messrs. N. Eiwards and Co., of Nelson, New Zealand, have 
purchased her for the purpose of running her in the coa-ting trade 
in conjunction with the Lyttelton, for which service =he is admira- 
bly adapted, as she carries a good cargo on a very light draught of 
water. 


We may add some further details from this colony. At New- 
castle progress is being made with the various works for 
the improvement of the harbour. The northern breakwater is being 
proceeded with ; upwards of 1,200 tons of stoue have been deposited 
during the last month, and there is at present about ft. of water at 
low tide at the outer end of the embankment. The ballast is supplied 
by vessels coaling at the port. Preparations are being made for the 
repair of the southern breakwater, which was dameged by the 
late gales. Along the greater portion of the new wharf the water 
bas been deepened, and vessels drawing 17{t. or 18ft. of water can 
now come alongside. The foundatious are in progress for the new 
steam crane from the Kirkstall Ironworks. The steamers’ wharf 
was completed last month, and plans are being prepared for a com- 
modious goods shed to be erected close to it. Designs have been 
prepared in the office of the engineer for harbours for a bridge 
across the Hunter at West Maitland, It is to be a wrought iron 
lattice bridge, with three centre spaus of 105ft., and two end spans 
of 67ft. ‘Lhe piers will consist of cast iron cylinders sunk a depth 
of 20ft. into the bed of the river, the bottom being composed of sand, 
gravel, and stiffclay. In the upper portion, above high water mark, 
the piers will consist of wrought iron tubes, built of boiler plate 
stiffened with internal framing, and filled in with grouting composed 
of Portland cement and gravel. The extreme height of the centre 
pier will be 71ft. The design of the bridge presents a very light and 
elegant appearance, but the structure will be sufficiently strong to 
carry a locomotive engine should it be required to be used for that 
purpose. Tenders have been invited for the bridge, and it is ex- 
pected that the ironwork will be made in thecolony. AtMorpeth a 
commencement has been made with the construction of coal shoots 
at the Queen’s Wharf, which will be connected with the railway ; 
twenty piles are driven, and most of the timber is on the ground. 
The bridge at Dunmore is rapidly advancing; all the piles are fixed, 
and the ironwork for the telescope is ready to be erected. The 
ironwork imported for the Pitnacree Bridge has been landed at Mor- 
peth, and is awaiting the orders of the Government forerection, An 
elaborate survey of the flooded districts of the Hunter, with the view 
of relieving the town of Morpeth from the effect of the floods, is now 
nearly completed. At Wollongong progress has been made with the 
masonry, Which is now nearly finished on two sides of the new basin. 
A coffer-dam is about to be formed outside the entrance to the basin, 
so that the water may be pumped out, and the rock be got out dry. 
The timber for the coffer-dam is all on the ground, and tenders will 
immediately be called for its formation. ‘The road on the south side 





of the new basin is completed, and will shortly be open for traffic. 
A —— jetty is about to be constructed for loading vessels with 
coal while the old basin is being closed. A survey has been made 
vf the Clyde river, showing the obstructions to the navigation. It 
is proposed to send the dredge from the Shoalhaven river for the 
ae of improving the ckannel over the bar. Progress is being 
inade with the formation of a stone dyke for the protection of the 
bank in the Clarence river. 

With regard to railways it may be stated that the Government 
have accepted the tender of Messrs. Cain and Bloomfi Id for contract 
No. 7 on the Great Southern extension. This line will be 26 miles 
27 chains in length, and will carry the railway into the town of 
Goulburn, The heaviest works on the contract will be some large 
bridges near to Goulburn; these will be mostly of iron girders 
upon brick piers. Hitherto, tenders have only bee. invited for the 
formation, but the above contract includes the bellasting and the 
permanent way. Three years are allowed for the completion of the 
contract. A contract has also been taken for a further length of 
16} miles on the Great Western extension. The successful tenderer 
for contract No, 4 was Mr. W. Watkins, who is at present carrying 
out contracts Nos. land 3, The line will commence at Blackheath, 
and will terminate about two miles beyond Dargan’s Creek, on 
Bell’s line. Some formidable works will be required on this length, 
one of these being a tunnel 500 yards in length; but no bridges wil! 
be required. Mr. Watkins will have two yews to execute the 
works. With reference to the extensions now io hand, considerabl: 
progress has been made with the works since the setting in of fine 
weather, The contracts on the Southern line, upon which a 
commencement was first made, are in a forward state. On the first 
and second sections beyond Picton comparatively little remains to 
be done, and the formation could be finished in about a month; 
but on contract No. 3 the works have been seriously interrupted, 
first through the failure of the original contractors, and latterly by 
unfavourable weather. The excavations are extrem: ly heavy, aud 
although steam machinery and other appliances aro employed in 
some of the cuttings, the contract will not be completed for severa 
months. The formation was to have been finished at the end of 
this year ; but judging from the rate at which the worss have been 

rogressing, there is reason to believe that the line from Picton to 

littagong will not be ready for opening before the beginning of 
1866. The principal cause of the slow progress of the railway 
works generally has been the scarcity of latour, The aniforn 
complaint of the contractors is that tney caunot get men, though 
they are adopting every means to obtain them, Contracis are now 
in band for nearly 170 miles of railway, aud as & consequence al! 
the workmen available cap readily {i 1d employment on these works 
The contract taken by Mr. Watkiu» uiphet the masoury fy 
the railway bridge across the Nepean at Po.ciiu, is being energeti- 
cally carried out. Upon the work being absudoued by the late 
contractor, only a portion of one of the piers had been erected. The 
coffer-dam for the second pier is now being fixed—all the piles being 
driven—and that for the third pier is being prepared. ‘he con- 
tractor has hitherto been favoured with fine weather, and should 
this continue there is every probability of the masonry being 
completed within the stipulated time—twelve months from the 
signing of the contract. ‘I'he whole of the ironwork for the bridge 
has arrived ; but the fixing of the girders cannot be commenced for 
many months tocome. Mr, Watkius has been joined in the contract 
for the masonry by Mr. Morgan, recently one of the inspectors of 
railway works. The opening of the branch line from Blacktown 
to Windsor and Richmond had beep finally fixed for Thursday, the 
Ist of December, 1864. 





Tue Severn Tunnet Scarme.—The subscriptions invited for pro- 
moting this scheme not having come up to the requisite amount 
required for deposit, viz., £6,000, the bill has been abandoned for the 
present session. ‘The promoters, however, announce that the 
project is by uo means abandoned altogether; on the contrary, they 
expect that the arrangements for introducing the bill next session 
will be so complete and matured as to ensure its success, povided 
the capital is obtained. 

A New Ec ecrro-magner.—Is it possible that our present 
electro-magnet is to what it might be, what the cog wheel 
of the early railway engineers was to the present smooth 
one? For after our electricians have for s0 many years been 
exhausting their ingenuity to accomplish a certain object, M. Du 
Moncel—no mean authority in such matters—comes forward and 
declares that the object gained by that ingenuity is worse than use- 
less. An electro-magnet may be briefly defined to be a cylinder of 
iron covered with a helix of wire; very powerless is the iron if no 
current is passing through the wire, very powerful is it—witness the 
Royal Institution magnet, and the one in Paris which is covered 
with 20,000ft. of wire and lifts a weight of three tons—while a 
current passes. We may say, therefore, that the power of the mag 
net depends on the wire; and it has always been considered neves- 
sary that the wire, thin or thick, according to the work to be done 
or the strength of the current used, must be most carefully covered 
with an isolated substance, So we have wires covered with silk, 
with cotton, india-rubber, and varnishes of different kinds. And this 
equally in the electro-magnets used for experiments as in those used 
for the ten thousand purposes to which electricity is now being daily 
employed; indeed, we may almost say that electricity works by 
electro-magnets. Some time ago, M. Carlier, an electrician in Paris, 
asked himself the question—Is this covering necessary? And ho 
very properly set to work to make an electro-magnet with uncovered 
wire to answer the question, M. Du Moncel, in a communication 
to the Paris Academy, on the 9th inst., declares that the answer thus 
givenissoextraordinary, aud the power of the uncovered electro-mag- 
net so great, that he can scarcely believe his own experiments, Nov 
ouly can these new maguets produce all the effects of attraction of the 
covered ones, but the effects in some cases are more than doubied, 
Let us produce M. Du Moncel’s figures. A bar of iron 4} centimetres 
long, and 7 millimetres in diameter, covered with a singly spiral « 
wire 0°277 millimetres in diameter, with two small Bunsen's elemeu!-, 
sustained a weight of 3°9 kilogrammes; covered, it could ovly su - 
port 24 kilogrammes. A larger maguet, covered with twelv: 
coats of wire, held up 940 grammes ; with covered wire it could only 
support 540 grammes. The effects of distant attraction were eveu 
more favourable. At a distance of one millimetre, and with «a 
Daniell’s pile of twenty-eight elements, the weights attracted were 
as follow :— 

Circuit, New Magnet. 

0 kilometres 33 
10 ” 12 3 
20 ” 

The requisite condition to obtain these effects is tuat the different 
“coats” of wire shall be separated from each other by a piece of 
paper, and that the interior of the bobbins, whether in wood or copper, 
should be covered also with an isolated substance. The advantages 
of this system are obvious, the first being reduced cost of the mag- 
nets. Then we have greater effects, which is tantamount to a 
reduction of size—and consequeutly another reduction of the cost. 
The “extra currents” being also done away with, a more prompt 
movement of the armatures results, and therefore greater usefulness 
in induction coils. In telegraphic instruments they present the addi- 
tional advantage of remaining unaffected by lightning. M. Du 
Moncel remarks, by way of ye avation is easier than 
prediction—“ I consider that in magnets of the new construction 
the surface of contact of the spirals between themselves represents, 
in fact, a linear spiral, of which the points furnish derivatious, We 
can easily image that the electric flux provoked by these derivations 
can only be produced by furnishing a series of superposed currents 
circulating through all the folds of the metallic helix, by reason of 
the resistance to the passage from one spiral to the other. Now, if 
the primitive currents circulating through the helix is weakened by 
these derivations, it is reinforced by the derived and superposed 
current, which, in over-exciting the pile, furnish at last a more ener- 
getic current. Besides, it must be borne in mind that the direct 
current which results from the derivations, and a through 
the spirals towards the axis, ought also to be derived from them, aud 
as it is not eafeebled by its passage, it should augment the intensity 
of the current which flows through it.” Lastly, the quantity of un- 
covered wire which can be used tor a given magnet is greater than 
that of covered. We shall, doubtless, at once hear of some experi- 
ments disproving or supporting M. Du Moncel’s; in the latter ease 
the method he points out should be immediately acted upon.— 
Reader. 


Old Magnet. 
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. J 0. Tr =] 7 MItTI.2 
‘3 ABLE N° II—GENERAL DIMENSIONS OF THE PRINCIPAL TYPES OF FRENCH LOCOMOTIVES:. 
pa CLASSIFICATION OF THE ENGINES. 
a gs oe ee 
oo { DESIGNATION OF ‘THE TYPE OF THE ENGINES. 
K Locomotives with ONE Parr or DrivisG WHEELS. LOCOMOTIVES WITH Two PAIks OF CourLepD Drivinc WHEELS. | LocoMOTIVes WITH TurEE Pairs oF CourpLeD Driving WHEELS. Locos. witit Four Pats or| Foun-CYLINDERED Loco- 
oa | CouPLeD Drivne WHEELS. MOTIVES. 
Pas Ey : n 2s a ss 13 F ’ ~ e Pe & a os . 2 - as z =|. a | ws Ps n : : 
~~ = re 4 & . = : S 2 : ‘ “« AEm2 2 ' 2 215.93 <= . De S -« P P 26. =e = ‘ > = = Sia =| 2” 2s Zs “ as ss 
e523| 2 |2e.| g2 | be [Bez] ide] 2 | £2 | 22 | S2 | 222/828) g2 | Se [EeE]Ss2 | 22 | 2 | 825) 242) G22! 222 | S22] se | =F | Se2 |] e2 | SE-8/Se8]e82/ &3 | SF Erez] = 283) SEse 
z@2s| 4 SES) 23 | $3 |ESR| E22) 23 | 35 | £8 | BS | BeBlESE] se es |/¢8s|/fe5] 2% | 382 | 58 Soe) 88% | 23 | 222] 88 5B | 2se | 83 | SBEEISES|225q/ Sk Ss |see=| = |SELISoue 
secs 3 a3: = as Bar a = > S$ =s =~s = £265 © & = es ee sf & § #2 2 2S Sess rr SE s6 $s =eS = os =l> a2 2 & ~ S SSt, = ead Seay 
@ g tos a 23°) 22 Be je Si see) & 5) & 0 24 |28 3°06] &S 2% 1g g) aos LA as gé& a-Si 9g°s | 22° “3 ]/ a5 As aos as BSE B-5 1/225 ez BE |ZE8¢ 5 SYE Roan 
5a P a n ~ 3 He Y n La | RD "iG - ad "a * * 1 ee B 8 Ooo al a S| 2 a ia 28 as aOGs 2 mom A Rae 
—| . > a J 
Position of the cylinders oo 08 oe Inside | Inside | Outside] Outside) Outside] Outs'de} Outside | Outside} Outside] Outside] Outside} Inside | Outside] Inside | Outside | Inside | Outside | Inside | Inside | Tuside | Inside | Outside | Outsia Inside | Outside} Inside | Outside | Inside Inside | Inside |Outside | Outside | Outside | Outside | Outside] Outside | Outside 




























1 { 1835 | 1840 | 1843 | 1844 | (1845 | 1847 | 1849 | 1849 | 1853 (! is42 | 1845 1348 | 1849 | (1846 | 1850 | 1854 | 1856 | 1857 | 1857 | 1856 | 1845 | 1845 1845 | 1847 | 1851 1854 1857 1854 | 1863 | 1856 | 1863 | 1845 | 1862 1863 
Year of construction or modification 1855 mod., 1855 m0 mod., 185i 1356 1853 
1849 (iss 1849 
Name of the railway on which is ts the f West/St.| East | West [Orleans| North | Lyons |Avignon| North | East | West [Orleans] Orleans | Lyons | Orleans} North | Lyous North | Orleans} West | West | Orleans! North |Oceans}| West | North Lyons | Orte: 3 | Lyons /Orleans| Orleans | North St. North North 
engine i Germain] (Mul- |(Rouen) (Marseil- (Rouen) (Rouen) Etienne 
> €6 8 69 ce | house.) les) i 
No. in plate page +. 4. ee oe oe 1 2 6 5 13 7 19 20 3 s b 18 22 al 24 7 |2&38} 3l 23 30 9 12 M4 | 3s 10 27 uM 16 26 32 29 33 37 35 40 
No. in the general table of classification ee 1 5 ee 4 80 101 106 109 a 3l 88 102 112 110; 14 30 136 146 113 145 44 ee 86 120 48 131 63 94 124 148 141 14 ram 156 155 
(b) (ce) (h) (f) (b) (b) 


GENERAL DIMENSIONS, 
Locomotive ENGINEs. 







































































































































ft. Gin.}5tt. 8 4finjott. Ll) = Gt. Git. LLin|7ft. 7in,)4ft. 7in,|5ft. Zin.) Sit. lin, j5ft. 





5ft. 5in. 





Sit. |5ft. Shin.|5 







Diameter of the driving wheels .. ft. Aft. Mlin.| 5ft. | 4ft.8 4ft. 3in. iit. Tin. [3rt. Gin.|3tt. 7im.|4ft. 3in.| 4ft.2in. | 3ft.Gin.| 4ft. [5ft. Bin.) 3ft. Gin. 














(TARGET ce oe ve te ost Boe +e /2tt. Sin] Bf, [Set din.|3tt. 5in.|  Bft. fatt. Gin.|3ft. Min} Bit. [3ft. Vin. Sit. in, |. | Bh. im. [SEtAgin..| Aft. | AN. Din, Jatt, 2hin.|3ft. TZin.|3ft. 10in.) df din. ik. Lgin. | 3ft. 2in, |3ft. din. Aft. Sin. |3ft. 7pin.| Aft. 5in. [3tt 2jin} 3ft. | Sft. Zin.) 4ft.9in, [4ft. 10in.| = ., Aft. 10in.] ft. 
Grate ane oo 80 ce ce oof Boe ++ [tt din,] Bf. |3ft. Lpin) Sft, | St. din. [3ft. din.|3it Spim/Stt. din.) ft. att. «+ [Sft. Ghin,] 3ft. Lin. |3ft. 5in.| 3ft. din, |3ft. 5jin,/3ft. 7hin.! 3ft. din, | 3ft. din. 3it. Lin, | 3ft. Zin. |3ft. Sin. Sit. din. |3tt. Thin.) 3ft. din. [aft 2Jin] 3ft. |Sft. 2gin. in, |5ft. 10in.) =... 5M. 1Oin.} 5ft. Min. 
‘ bm of fire-grate .. .. ..] 3) Gsq. ft. | 12ft. 9 sq. ft.19 sq. ft.]10 sq.tt,]10 sq.ft,/L0 sq. £t.]15 sq.ft.) 14 sq.ft.| 10 sq.ft.]10 sq.tt.| 9b soft. | 4. LO} sa. ft./9} sq. ft.[12 sq-ft.J14 sq. ft.}LAd0sqft}13 sq. ft his sq. ft.j11 sq. ft Me sq. ft. 195 sq. feILL sq. ft. 4°40 sq.ft}13 sq. ft.]14-408q.ft]10 sq.ft./9 sq. £t.]17 sq. ft.)21 sq. ft./28°2 sq.f1)3°6 sq f1}28 2Osqety 36 sq. ft. 
SG Height of the top plate at the front ..} 4 ee ee a ee er . pe ( . ‘ ee re ee ee | ol - . er .* ( -— es vx 5ft. Sin. | 4ft. din. ee 4ft.4in. | 4ft. 4in. 
| of the fire-box above : } aieain } 4ft4in } 4fisin {ansin 3rt4it] 3 4ft2in { 4 { aft, 3in|4ftt 9-16 {an 11 { Sit. iin t.4in) 5 ft lin. { 4#t.9tn fait 3 ‘ 4r1 0-16 { ais at 5ft. { anv2in {an 
an ere. oh SE RORS of x bi a ' : ee . | : , + an. ain. | | ‘ * +. | Aft. Bin, [3ft. 10in.) (ft. 10in.] 3ft. LOin, 
<2) ae es a oe 132 129 125 145 174 180 147 130 139 oe 180 125 155 178 180 180 156 149 M5 125 139 162 250 197 204 197 128 139 263 235 356 7 356 464 
Zi Length .. oe ee ee oe] 7] Tit. | | St. din, |Sfe. Gin. 12ft.5in} 13ft, [11 ft.{5in} L3ft. Gin. + 12ft. 10in} .. | L2et. Sin.| 12k. Gin.|LOfL. Zin) L4ft. [LateOfin,|13ft. Gin.) Ltt. |l2ft. Yin.) ort, Zin, I2fAMginjOre Lin} lOc. Sin.) daft. 113ft, Gin.) 14ft 1Oft din] Lift. |16ft 10in/1G6ft. 5in.| Lift. Gin.j6ft. Tin.J11ft. Gin,| Lift. Gin. 
= —s Outside diameter .. .. .. I }in. oe Ijin, 2in. 2in. 2in, [1 1-12in.) 2in. 2in. iin. 2in, [L1L-IGin) .. ljin, 2in. 2in. 2in. Ijin. 2in. 2in. Vin. Zin.  |LLL-16in} Lin. 2in. 2in. q din. iin. jin. 2 3 1Gin| 14in. ain. iAin. iin, 
<a) Thickness. 4. 6. oe oe] 9 oe oe 2 .. | 5-G4in, | 5-64in,| 5-64in. | 5 G4in.|5 64in.| 6.) | 5-Gdin. | 1-10in. |. 1-10in. | 5-64in, | 5 64in. 1-16 4-10in, | 1-10in. | 1-10in. oe 3- | 1-10in, je 5-64In. lin. 1-103 fin. |5-64in.] 1 10im.| 1-10in. | 1-1lin, | 1-16in. ED l-16in. | 1-16in. 
A | Fire-b0X oe ee ee ee oe ‘ 10 sq ft.60 sq. ft 44 sq ft,]44 sq.ft.]G4 sq.tt.|64 sq.ft.|70 sq. ft.176 sq.tt.}70 sq.ft. /46 2q.ft.]50 sq.ft.) 558q. ft.) 4. [60 sq. ft.60 sq. ft.)54 84-ft.)84 sq. fi.]90 sq. ft.176 sa. f ‘i sq. ft.\G4 sq. f ns GO sq. ME. [55 sq. 18.158 sq.ft.|100 sq.ft.! 86 sq. ft. 180 sq. ft.] 90 sq. ft. | 0 sq.ft.[55 sq.ft.|110 sq.ft.|98 sq. ft.)110sq.ft.) ..  |110sq.ft.] 120 sq. ft. 
= poy Tubes (outside) .. .. oe . sq.ft.) 540 536 726 856 |900sq.t} 800 1054 | 1030 |7545q.ft/850sq.ft]800 sq.ft.) .. ey We $q.ft.|900 sq ft}1306 sq.ft}1310 male 9 3q ft)1156 sq ft}586 sq. ah 32 ont. h 0 sq. ft " n| 22 sa 360 s« whines MY.] 1370 sq ft) 1450 #q.ft. 580 sq £t}925 sq £t}2200 sq ft}2102 sq ft} 1630 sqft) .. 2180 sq. fi. 
| Total a ee Oe ta Vsq.ft.| 600 |580sq.ft} 770 [920sq.ft]964sq.ft] S870 |11303q.f] 1100 |x00sq.ft}900sq.0}855 sq.ft.) 4. |1260sq.ft}860 sq ft.]994 sq ft)1390sq.f1]1400 sq ft iat Seine 950 sq.ft./790 sq.ft.|860 sq. ee S<f-1T./780 sq ft] 14 watt! 1500 sq. 1450 sq ft) 15 sq £1/880 sq £t}2310 sq £t}2200 sq ft}1740 sq 1/670 sq ft) 1740 sq ft}2300 sq. ft 
ie) Pressure of steam in the boiler ..  ..{13) 55 Ib, 70 ib. | 801b. | 80 Ib. | 88 Ib. | 103 Ib. |] 88 1b. | 88 Ib. | 10310.) 103 Ib. | 88 1b. | 88 ib. | 103Tb. | 88 Ib. 8 lb. | 103 1b.| 103 Ib. | 103 1. | 103 1b. | 103 1b. | 118 Ib. | 98 Ip. 83 Ib. 88 Ib. . | S8Ib. | 103 Ib. 103 lb. 103 1b. 131. | 88 1b. | 103 1b. | 103 1b. | 118 Ib. | 56ab. | 118 Ib. 118 Ib. 
jen) anne Diameter .. .. «+ 15in. | M4jin, | lin, din. léin. | 16in, | IM4in. l5in. 15in. l6in. I7}in. 15in. 16in. 1Ghin. 18 in. ce 1Ghin. | 163 in. | I4in. ldia, 15in. 153in, 18in. | 18in. sin. | 16in. 20in. 20in. 19in. lin. 144in. 174in. 
— — Stroke 1. we ce ce | 22in, 22in, | 22in. 24in. | 21gin. | 22in. | 20in. | 24in. | 22in. | 25}in.} 24in. 22in. | 22 o 22in v4iu. | 24in. 24in. 26hin, 24in. i8in. | I8in. | 264$in. 26in. 19in. | 29in. 13}in. 17}in. 
| 
| 
| 






























































































































































































































Inside diameter of the barrel... 3ft. 2in.|3ft. 4in.|3f%. Gin. oe 4ft. |4ft. lin.|/3ft. Zin. 3ft. din.| .. 4ft. lin. | 3ft. Sin. |é 3ft. Zin. | 3it. Sin. 3ft. 4ft. [3ft fin Att. Din.! 4ft. 5in. ft. Yin. |4ft. 10in.|4ft. Llin.}4ft. 24 Aft. 2jin) 4ft. Sin, 
Thickness of the plates of the barrel ../18 <4 ae is $e gin. jin, oe gin. | 7-16in. ee ee ee oo ee 2 hin. | hin, hin. oe jin, oe os oe |y *din. 7-l6in. oe 19-32in. =n 17-32in.| 9-16in. 
| . : — 
Length of total base-wheel .. ..) .. 19 sii \ ib ft.in,| LOrt. Qin] Ltt, Lin} 13ft. Lin ee 16ft. ages tag 1Oft 3in{LIft. 3in.)13ft. lin} LOft. a | Ait I1ft. — 3tt. din. Lift 1ift. =" rit. 5 Lit. lin. Sft. Gin.|13ft. 5in.|26ft. 2in.|12ft. Gin.'5ft. Zin. 1Of11 jin} Loft. Sf 
| 
Height of barrel’s axes above the r : eo DR Sal «p Bt. Sind oo +» = [4ft. Gin.) 5ft. Wid 5 Gai ss oe oe ft. Tht. [5ft. Sin, llin. ve oe I 1O4tt \5ft. Tim.) ee 6ft.6 7ft. Gin, 7tt. Gin.) 7ft. 2in, 
Capacity of the boiler’s water space 1} tous | 1} tons} 2 tons | 2 tons | 2 tons . 2$ tons/2} pati tons|14 tons | 1 tons ee 24 tons! 13 ton | 2 tons | 3) tons | 3 tons | 3tons | 3 tons | 2 tons | os | itons | 3}tons| 3) tons | 1} tons) 2 tons} 5 tons | 44 tons| 24 tons 3 tons 
| 
Capacity of the boiler’s steam space 42 cu. ft.) 42 cu.ft,}42 cu.ft.}52 cu.ft.|32 cu.ft, oe 28 cu.ft.|42 cu.ft. 60 cu.ft. oe [86 cu. ft.) .. 39 cu. ft./39 cu. "4 2 cu.ft cu. ft.]52 cu. ft./42 cu. f * cu. ft. Pe 40 cu | 50 cu. ft. |52 cu. ft 42 cu.ft.|28 cu.ft |79 cu. ft./76 cu ‘ ~ 52 cu. ft.) 72 cu. ft. 
| ; 
Weight of the engine when empty 12 tons | 12} tons) 18 tons |21} tons 22} tons} 20 tons |24} tons eum @ tons}20 tons} 21 tons +» {224 tonsj214 tons|22 os tons | 35 try pas 3} tons}26} tons 25) t ‘on 24 tons 5 t = 32} tons n Bt. Set 2 wii 38 tons |45} t.¢ s)| 33 tons +s |35tn(b)] 44} tons 
| ' | | |. 
Weight of the engine quite full .. 14 tons |14} tons} 0} tons} 21 tons) 25 tons} 23 tons | 27 tons paprennne tons|22 tons|23} tons} .. /25) tons/23) tons}25 tons t {7 tn.(b)}304 tons!) 30 tons [324 ee, 29 tons 22 tons |21 tons) 43 tons | 37 tons is 129 — 44 tons = tons|17 tons)48 tn (1b)}59§ tns. (b) 
Weight for adhesion on driving wheels 6 tons | 7 tons | 7 tons | 9 tons | 21 tons|!1gtons) 11 tons |/11 tons)I1 tons'l3 tons|16 tons] 19 tons oe 174 tons) 15 tons |1S 3 s , tons | 21 tons | 23 tons | 20 tons 22 tons tous | 37 tons us 29 tons|264tons| 44 tons | 40 tons |4 nb “a 23 tons | 594 tons 
is s | | | jAa) 
| | | 
- | tank ank | tank 
TENDERs. (g) (2) engine: ine | & engine (e) 
Number of the wheels .. 0... a 4 4 A 4 4 6 4 4 4 6 4 , = .4 } 4 4 - oe 4 | 4 4 4 : ae 4 : 
| } ‘ 
Diameter ofthe wheels .. .. «. . se 3it. din, [3tt. Tin. Tin ] sft. 5jin|3ft. Sin.) 3ft. Sin.) 4ft. Sit. Tin. [3ft. Sir. 3tt. 5jin. | rt. Gin. - 3ft. Sin. . Sin os oe ./3ft. 5}in.| 3ft. 3it. Sin. | 3ft. in. | ee ee 4ft. j3ft. Gin ee 
a a — | | 
Distance of extreme axles apart .. . ee Tit. [6ft. Gin} ..  [S3ft. Sin, /8ft. 3in,| 10ft, Sin.) Sft. 3in. t. Gin.) .. - sae Sft. 3in. ort. | Sft. Sin, | Sft. Sin. | sft. din.) sft. din. |. oe ee ie. ft. Tim.) +e “* 
| S 2 | | } 
Capacity of water tank .. .. .. 2 tons | 34 tons} 4 tons | 4} tons} 5{ tons |5} tons| 64 tons | 64 tons |6} tons|3} tons) 4 tons 4 A 5 tons 6 tons | 5 s | 5} tons | 6 tons | rit | 32 tons} 7 tons | 6} tons | 5$tons| Gtonms (3§ tons} 2 tons | Gtons | 8 tons | 5} tons oe 7 tons 8 tons 
pacity 4 H % i ‘s fs] | | | 
Route tine ( Coke,} (Coke, | ( Coke | { Coke,} { Coke,| { Coke,| { Coke,| { Coke tons| SCG} = 2 © { Coke, e, | (Coke, | (( 1¢Cc ke, Cole, { Coke, | { Coke, | ( Coal, | § Coke, | ( Coke,| ( Coke,| { Coal, | { Coal, | { Coal, § Coal,}{ C 
Supply of fuel 4. se se ee oe LlOent. Uiton | U1 ton} 01 ton } ton 2tons) | 1}tons/ | 1jton “| U1 ton 2 5 ( 1 ton 1} ton| | 1h t& ny, i t lton | Era tame 2 tons | (3$tons| | 2 tons | ¢ } ton) | $ ton} | 4 tons fs tons} | 1} te “i 2 tons | 2 tons 
— . e 5 | | | 
Weight of the tender when full, 7s ist! Stons |10 tons{Itgton | 19 tons|18 tons| 17 tons | 16 tons|17}tons|10)tons|1t! tons; 2 2 14 tons Istons}|  .. | seam (ere : 10 to Ii4 tons 21 tons |164 tons) 19 tons PP .» | 18tons| .. a tons] se ss 
cluding 6 ewt. of tools... .. « | = BS | | | | 
Weight of the engine and tender in{ |35) | 93 tons |24} tons} 32 tons| 40 tons|43 tons} 40 tous | 43 tons/46 tons|28} tons 4 37} tons 47 tons | 47 tons | 47 tons | 48 tons |32$ tons) 29 tons | 37 ti: 31 t )Jtons| 58 tons | 47 tons | 52 tons |29 tons|26}tons| 62 tons | 62 tons t tous} 43 tons | 59} tons 
order ofgservice .. «2 of «+ $f | } | | | | | | | | 
7 s ee ee 
2 4 ) With the tender. b) This engine is now demolished or sold, (c) Are now tank engines. (a) Now at the Commentry’s Collieries. (e Ps » tender is provided with two cy rs, like tse of the engine. f) The boiler ef this engine has been recently made of the Crampton’ styl 






(g) By molification of an old six-wheels type. (h) Now fitted with two driving wheels 0 j led. 
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IRON BRIDGES, INSPECTORS OF THE BOARD 
OF TRADE, AND MODERN PRACTICE AS TO 
IRON STRUCTURES FOR RAILWAYS. 


Inon bridges, and iron structures in all their variety, form impor- 
tant elements in the grand total of public works in these modern 
times, and it is to be presumed that they are destined, in the future, 
to become even more essential than they are at present. Iron is so 
portable, strong, compact, durable, and pliant to the will of the 
engineer as a material, that its supercession by any other article 
possessing the like or more favourable qualities, can hardly be antici- 

Steel may affect its utility some day, but we must wait 
until it has somewhat changed in nature, and iderably changed 
in price. Iron is now the chief constituent of the engineer and con- 
structor’s art, and upon it they depend for the completion of their 
greatest efforts and most colossal works. Railways would be nothing 
without iron, and bridges generally would be very sorry and perish- 
able performances without this very useful adjunct to the engineer's 
craft. It is paramount, consequently, that the clearest principles, 
simple, yet effective in their purpose, should direct its use, and that 
the modern practice of engineers should be consonant with those 
experiments and data the application of which elicit its various 
qualities. Not only should engineers think and practise well on this 
information, but also those who are commissioned to judge and pass 
a verdict upon public works, on the score of public safety and con- 
venience, There are others, we know, besides practical engineers, civil 
and mechanical, who interfere with public works now-a-days, and 
are armed with the authority of law and Government to shut up or 
open a line of railway as they may seem meet to report—and these 
are the inspecting officers of the Board of Trade for railways. Their 
mode of judgment is singularly unique sometimes, and largely par- 
takes of the dilettante, theoretical, and semi-military character, 
having a large amount of opinion in its composition, and a small 
amount of practice and art in its application. Some one, or some 
body corporate, must, we presume, in these enlightened days, pro- 
tect the poor public ; but then it is quite as well that any interference 
should be in a direct and discriminating form. 

The public generally now seem to require that all works set aside 
for their use should on the score of safety, be under the control of 
a Government department, such as the Board of Trade; therefore 
this department should issue} its instructions to officers employed 
about railways, such as engineers and others, to poiut out to them 
what details they approve and what they condemn. The instruc- 
tions should be copiously suggestive on all points of admitted and 
safe practice; nothing dictatorial about their tone, but compiled in 
such form that our public works and railways may have the benefit 
of a code of well-authenticuted data to guide their formation, and 
render them uniformly safe and co-equal in their operation. The 
published requirements of the Board of Trade, in so far as they refer 
to the inspection of railways by their officers are now insufficient as 
acomprebensive guide either to the public seeking the protection, the 
engineer who does the work, or the inspecting officers who are sent 
to scrutinise it. 

When aline of railway is about to be opened, and the Government 
inspector appears upon the scene, those interested in the railway 
find that a number of requiremenis are asked for—fanciful details 
suggested, a wonderful combination of signals and repeating signals 
insisted upon (about which, not even the most eminent authorities 
agree); crotchets asto whether this and that material will act in 
unison in permanent way—such as wood and iron, cast and wrought 
iron, trenails with and without spikes, or bolts twisted and untwisted, 
with fangs and without; longitudinal timbers, stated to be useful on 
bridges in some instances and condemned in others; iron girders, 
calculated upon all manner of assumed data—these, and such like 
particulars are discussed, until the engineer and railway manager 
ask themselves in despair, what is and what is not essential to a safe 
railway. Many of the things have, perhaps, never been dreamt of 
before, and are certainly not contained in the publisied circulars of 
the Board of Trade issued in anticipation of the visit. It 
is, therefore, difficult for any one to foresee what will be 
asked for in the name of the Government, and too fre- 
quently the inspector defers his report for a time after his 
visit of inspection until such and such details are considered 
and carried out; all this time the compieted railway works 
are standing idle, the public is deprived the use of the rail- 
way, and the shareholders the profit on their expended capital. If 
Government inspectors, instead of always waiting for and demand- 
ing a pile of information from engineers and others, would only 
just publish their wise suggestions in the shape of a few clear 
requirements under the various heads which they are called upon to 
consider, it would often save a world of time and expense in the 
completion of railway works. They (the inspectors) too often pre- 
fer the stand-off, critical, and defensive course to the wiser one of 
suggestion and instruction. This may be partly owing to a want 
of practical knowledge of detail on their part ; if so, it might easily be 
remedied by putting all officials through the mill of experience before 
their appointment. However, it is very essential that the engineer and 
the railway manager should be able to anticipate what will be wanted 
at their hands; for it has again and again occurred in practice that 
one authority points out one particular course as the safe one, which 
is quickly countermanded by some one else who suggests quite the 
contrary. 





arrangements, details of permanent way, and many other questions 
which affect the daily and hourly management a railways. It is 
quite as well that Government should not dictate to the professional 
engineer the forms and proportions of structures, and the exact 
disposition of the many parts which make up a railway, yet it might 
and should give to the world clearly what it will insist on as the 
limits of safety, and the particular works which it has recognised 
as universally essential about a railway on the score of public pro- 
tection, notifying at the same time the reasors thereof. As an 
example of instructions issued by the Board of T'rade to railway 
companies, take the clauses relating to iron bridges which, on the 
whole, are rather more replete with information than the others. 
They are as follow:—* For every cast-iron bridge the breaking 
weight should be equal to three times the permanent load due to the 
weight of the superstructure, added to six times the greatest moving: 
load that can be brought upon it.” “ For every wrought-iron 
bridge the greatest weight which can be brougbt upon it, added to the 
weight of the superstructure, should not produce a greater strain on 
any — of the material than 5 tons per square inch.” Why should 
not the two rules be made to agree in form for the two materials, 
only varying the constant of safety, so as to define in tLe case of cast 
iron the limit of strain per square inch which would be allowed, say 
half that of wrought iron, viz., two and a half tons per suuare inch of 
section in extension, and twice or thrice this in compression in a flat 
girder form? Engineers, however, hardly like to put upon cast iron 
even in compression, when in the form of an arch or tolerably lon ; 
columns (say more than twenty diameters high), more than two or 
three tons per square inch, and, therefore, it would appear that 
for so treacherous a material, the upper table of the Hodgkinson 
form of cast iron horizontal girder, which is only one-sixth in area 
of the lower table, is dangerously overloaded in ordinary practice. Iu 
cast iron bridyes,too, there should be limits of safety named forthe depth 
and thickness of the central web or girder, aud the mode of uniting 
this to the flanges by gussets, &c., the ultimate span to which it may 
be carried, and some test described which will be applied in all cases 
to bring out its behaviour under the combiued influences of straiua 
and concussion. All engineers have now some settled notions 
in their practice on these points, and especially the one es 
to limit of span for the horizontal girder in cast iron, 
which is generally settled at 40ft. In the form of an arch, cast 
iron has larger limits of space, but then it requires the auxiliary 
help of perfect bracing, and great lateral stiffuess; and the extent 
of this assistance might be defined in a simple way, such as, that 
not more than a cortain length of the girder should be left without 
lateral support. ‘Trueness of line and shape is most essential in 
cast iron girders, and should be insisted upon, otherwise the deflece 





tion, either horizontally or outa, pening from load or expan- 
sion, will seize upon the irregularity and run with it until a 
dangerous point has been reached. There is a recent instance of 
this in the railway bridge over the Thames at Barnes, near London, 
where the whole superstructure between the piers in the central 
opening of 120ft., has canted over some 4in. or din. up stream side, 
and this in the exact direction, we believe, of the original horizontal 
warp or twist in the tings. The tend has been in this 
instance—when under the influences of temperature—not to 
expand vertically, but hosiwontally; nature thus finding out 
the weakest part of the briage—a weakness due to the want 
of lateral stiffoess or bracing which seems to be the one 
universal defect in all the cast iron bridges of the iate Mr. 
Locke. The want is now being remedied by a complete 
system of horizontal bracing throughout the bridg The term 
“superstructure” should be especially defined, both for cast and 
wrought iron bridges, as it is differently construed by different 
engineers, as we shall presently see. Does it mean the total weight 
of structure included between the abutments and piers? or does it 
mean that portion of it only which is carried by the main support- 
ing girders, and not the girders themselves? If the latter, this 
gives a latitude to the designers of bridges to the extent of 
more than one-half the load carried in the case of large spans. The 
former is the safer definition, and is the one that should be selected. 
Then in the case of cast iron bridges, why should the permanent load 
of superstructure only have a limit of safety of three times, why not 
of four, five, or even six times as for the live load; a co-efficient of 
5 is allowed in the case of good wrought iron, which is the more 
reliable material. Then the quality of the iron (cast and wrought) 
does not come into account, and is not defined in the Government 
view of a bridge; and this is something, as it varies in commerce— 
as between good and bad iron on the score of strength—quite to the 
extent of 50 per cent. Neither does workmanship tell for any- 
thing; the cast iron may be moulded as crudely as you please, and 
the wrought iron equally imperfectly rivetted. The mode of cast- 
ing and rivetting might be sp d with advantage, also the forms 
and proportions of top and bottom tables and vertical web, accord- 
ing to the most approved examples, and the peculiar formule given 
which should be applied to deduce the ultimate strengths of the 
parts of a girder or bridge. Any improvements or modifications of 
the formula suggested by engineers from time to time, might be 
recognised so long as they are proved to comply with the minimum 
results for safety. In all instances, extremes or limits might be 
given, leaving to the directing engineer a certain range of practice. 
The published instructions of the Board of Trade as to railway 
bridges have been peculiarly applied to modern structures by their 
inspectors from time to time, and would, if collected into shape, 
form a code of curious contradictions. The inspectors are not 
always uniform in their idea: as to sufficiency, otherwise we might 








deduce from their reports what is to be studied, and what to be |- 


avoided; and it would be the means of more constancy in the 
modern practice of engineers. Thus, for instance, let us take the 
cross girders of the large railway bridgo recently completed at 
Charing Cross; these do not appear to be governed by the same 
principles which have been applied by the Government inspectors 
elsewhere. It may be noted that the authorities from the Board of 
Trade are particularly concerned as to the cross girders of bridges, 
and have their especial crotchets thereon. The Charing Cross 
Bridge cross girders, as compared with those which have been so 
often applied and objected to in the case of smaller spans of not 
more than 20ft. to 3Uit., do not appear to come out well in the com- 
parison. In the latter instance, the weight of the whole moving 
load on the bridge is completely distributed throughout the length 
of the small opening, by means of the continuous wvoden longi- 
tudinals, and in some cases by the rails, which go right across 
without joint of any kind. The moving load is thus thrown upon 
all the cross girders of the bridge simultaneously, and the heavy 
impact of the engine driving wheels of fourteen tous per pair, is 
prevented from pressing with full force upon any one cross girder. 
The cross girders here may thus certainly be proportioned in 
strength to the portion of the distributed load which they have to 
carry. But the inspecting officers of the Board of Trade say uo, 
that the longitudinal timbers are elastic, and the iron upou which 
they rest is rigid; and that the former deflects sufficiently before 
doing its full duty to destroy the cross girders one after another 
in detail. This theory has some force it is certain, but then 
we may naturally ask why does not this excessive elasticity 
break the 21ft. iron rails which rest uppermost, and receive the first 
pinch of the strain, placed as they are on the wooden longi- 
tudinals of all timber bridges? And why do builders of every 
grade use the plate of wrought iron between two flitches of 
timber for breastsummer beams and transoms, and get great additional 
transverse strength thereby. These last, when properly put 
together, show that the two materials go well in combination, or we 
should have large cracks and settlements over shop windows and the 
lintels of openings, for even « slight deflection of a quarter of an inch 
or so would soon make itself apparent above. ‘I'he Government 
inspectors assume in every case that no longitudinal timber, how- 
ever stable in proportions, has the power of distribution across the 
superstructure; and, therefore, they will not admit that a pair of 
engine driving wheels cannot be prevented from acting in full force 
upon each cross girder throughout the bridge. They insist that 
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of driving wheels as may be brought over them at the same instant 
oftime. This peculiar idea causes great weight of iron to be need- 
lessly thrown away upon the cross girders of all small bridges, and 
induces engineers to dispense with the valuable auxiliaries to a 
bridge of a series of stiff longitudinal wooden bearers, which cushion 
the rolling load and avert the evil effects of vibration. There is 
another idea which the Government inspectors have as to cross girders, 
and that is not to allow the engineer any advantage from the ends 
of the cross girders being fixed to the longitudinal or main girders, 
which is usually the custom; in such case the advantage on the 
score of strength over a cross girder with the ends left free and un- 
attached, is probably 50 per cent., or as 8 to 12 in the formula. Now, 
let us look to the cross girders of the Charing Cross Railway Bridge, 
where we shall see that, for some unaccountable reason, these instruc- 
tions have been set aside. The cross girders in this example have 
about 45ft. bearing, between the points of suspension, and are 4ft. deep 
at centre, and are 11ft. apart centre to centre. There can be no distri- 
bution of load here, as the cross girders are too far apart to admit 
of the longitudinal timbers doing this, consequently it is just possible 
at the same instant of time to bring upon one cross girder the 
whole weight of two rows of driving wheels, four pairs in each row iu 
four lines of rails, making in all eight pairs of driving wheels,which, 
at twelve tons toa pair of driving wheels, equals a vertical weight 
of 96 tons, and with the weight of its relative portion of super- 
structure (about twenty tons) produces a strain of compression and 
tension equal to 186 tous on one girder; and this on twenty-two 
square inches of metal (which is about the available quantity iu 
top and bottom tables after deducting rivet holes) equals a strain 
of over eight tons per square inch when every part of the cross 
girder is loaded.* 

Another instance can be cited where the Government inspector 
has evidently given his report adverse to his elastic notion of timber. 
Take some of the bridges on the Hampstead Juuction Railway, say 
the one across the Edgware-road. The whole of the superstructure 
in this instance, excepting the main longitudinal guides, is of timber, 
being composed transversely of six inch planking laid close, and 
suspended by bolts to the three main girders. On this is laid the 








* One pair of these cross girders were tested in the contractor’s yard, by 
erecting them together, placed transversely six feet apart in the clear, wit.i- 
out the cantilevers used for the footpaths. They were then loaded with 
140 tons mage nt to 70 tons on each girder) distributed over the span. 
‘The maximum deflection in the centre whe. tue load was on was one incn, 
and the permanent deflection or set of the iron when the loud Was removd 
was a quarter of an inch. Now, it is just possible, in such a crowded staze 
of things as now exist at this bridge, for a lot of locomotives to be huddled 
together over a cross girder in the way assumed above ; and what is pr>- 
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longitudinal timbers under the rails, with butt joints. It is evident 
from this construction that the entire weight of a pair of driving 
wheels can come at certain joints upon a transverse plank Qin. X 3in., 
with a 12ft. bearing; and this, apparently has been anticipated, 
for there are longitudinal strips of angle iron, of small 
scantling running alongside the rails, and fished, to assist 
the load over the weak points. Here we have the rails and the thin 
tiny stripsof fished angle iron so mixed up witb the timber, that, 
according to the Government inspectors’ notion, the whole thing 
must come to grief, and the bridge fail ; yet it is not so, and will not 
be so, perhaps, until considerable decay has taken place in the 
timber. A very few years, however, will see the end of this kind of 
superstructure, which is one which should scarcely have been re- 
cognised at the time it was erected. These timber superstructures, 
covered as they are with a film of tar and gravel, are so neglected by 
those concerned in the reparation of railways, that they are, too 
frequently, in a three-parts rotten state before they are finally 
stripped from the bridge and replaced by something more durable. 
The wooden longitudinals have a much better chance of repair, as 
they stand up above the roadway and exhibit to all concerned when 
the period of rottenness has arrived, and they are very easy of re- 
placement. 
(To be continued.) 





Devon anp Somerset Rawway.—Surveyors are engaged daily, 
says a Barnstaple paper, in staking out the line from Barnstaple to 
Southmolton, and the navvy operations will commence as soon as 
this is done. The deposited plans showed an embankment of pro- 
digious height, the base of which, if we mistake pot, would have 
covered an acre in width; but, of course, it was never intended to 
be an embankment, and a viaduct was substituted in the bill. Tho 
Devon and Somerset Company now intend to connect their station 
at Barnstaple with the North Devon line by means of a viaduct 
across the turnpike-road and river ; and no fears need be entertained 
as to the speedy construction of the main line from Taunton to 
Barnstaple. 


Orricat ItLusions.—A novelty inthisdepartment of applied science 
has been produced this year at her Majesty’s Theatre. Although 
depending for its on nearly the same general laws as those 
which regulate Prof. Pepper's celebrated device, it differs materially 
in the character of the illusion, and the means by which it is 
brought about. Mr. Maurice, the inventor succeeds in rendering 
the real unreal, while Mr. Pepper renders the unreal real, in appear- 
ance at least. In opposition to the ghost system, wherein the 
reflection vf the actor, placed below the stage and out of sight of 
the audience, is thrown upon a glass screen, Mr. Maurice causes the 
real actor, in full view of the audience, and without moving from 
the spot, to become instantaneously invisible and visible, or gra- 
dually to vanish from the view of the audience, the living figure 
then having the appearance of being transparent, and all the 
characteristics of a shadow or ghost. The deception is perfect, and 
the modus operandi is excessively ingenious. We shall be in a 
position to place it before our readers in a few weeks. 





Launcu.—Her Majesty’s paddle despatch vessel, Helicon, was 
successfully launched on Tuesday last from No. 1 building slip at 
Portsmouth. The following are the Helicon’s principal dimen- 
sions :—Length Letween perpendiculars, 220it.; length of keel for 
tonnage, 20Uft. lfin.; breadth extreme, 28ft. 2in.; breadth for 
tonnage, 28ft.; breadth moulded, 27ft. 2in. ; depth in hold to top of 
floor, 14ft. Gin.; burden in tons, 834g3ths She was launched, of 
course, as a mere shell, and her machinery has yet to be placed on 
board. This will consist of a pair of oscillating cylinder engines, 
driving feathering float paddlewheels of the collective power of 
250-horse nominal, Messrs. Ravenhill, Salkeld, and Co. are the 
makers, The Helicon was originally laid down from the same lines 
as the Admiralty paddle yacht Enchantress, and the Psyche and the 
Salamis despatch vesssls. The original lines of the vessel forward 
were carried out with the established (Admiralty) lean hollow bow, 
witb an overhanging and depressing mass of stem, cutwater, rails, 
figure-head, &c., round the ship’s stem. Mr. Reed, however, appre- 
ciates the great value of the U bow system of construction, first laid 
before the Admiralty by the late Mr. Richard Roberts, and the 
entire fore body of the ship has been taken down and remodelled 
accordingly. 

Tue Late T. B, Nemson, Esq., F.R.S.—We announce with regret 
the death of Mr. Neilson, of Queen’s-hill. Mr. Neilson’s name is 
known whereever iron is worked. As the inventor of the hot blast 
he conferred a benefit not likely to be soon forgotten. In 1828, 
when the hot blast was first introduced, the produce of the blast 
furnaces of Scotland hardly exceeded 30,000 tons per annum, the 
average price per ton ruling atabout £7. In 1864 more than 1,160,000 
tons of iron were imade and sold at an average price of about 
£2 17s. 3d. Much of this saving and increased supply is doubtless 
due to the labours of him who has just departed. Mr. Neilson was born 
in 1792 at Shuttleworth, near Glasgow. In youth his education was 
not neglected, and he had the good fortune to find employment with 
several irunmasters of skill and talent. We believe, however, that 
an accidental circumstance first directed his attention to the field in 
which he won renown. Satisfied, after a few experiments, that 
considerable advantage must follow on the use of heated air in 
smelting iron, he secured a patent in partnership with three fellow- 
citizens, Messrs. Macintosh, Dunlop, and Wilson. The royalty 
demanded was but a shilling per ton—nevertheless, years were 
spent in litigation as to the validity of the patent. At length the 
question was satisfactorily decided, and Mr. Neilson and kis 
partners reaped the reward they so well deserved. Mr. Neilson 
died suddenly at Queen’s-hill on the 18th ult., full of years and ot 
honour. 


Tue Streets OF Pompen.—The streets are for the most part 
straight and run at right angles to one another; they are not wide. 
many of them not admitting of the passage of more than one chariot 
at a time, and probably these were not much used, taking intuo 
account the small extent of the city (only three-quarters of a mile 
in length and half a mile in width), though the deeply-worn ruts 
in the stones would seem to indicate the contrary. The roadway is 
composed of huge polygonal masses of lava, from nine to eightcen 
inches in diameter, and nine inches in depth, closely fitted together ; 
the stones were worked in a wedge shape, so that they spanned the 
roadway like a vault, each stone resembling the voussoir of an arch. 
All the streets have pavements for foot passengers, even those 
where chariots could not pass, consisting of curb stones of lava, with 
the pavement com of bits of marble and stone set in cement, 
the whole rubbed flat; in places where the curb stones have brokeu 
away they have been cramped together with iron. These foot 
pavements are elevated, sometimes more than a foot above the 
roadway ; it is supposed that the latter, in times of rain (which falls 
very heavily in these countries), became a kind of sewer, as all the 
streets are slightly inclined one way or the other; and this suppo- 
sition seems well founded, because there exist everywhere huge 
stepping stones from pavement to pavement, the wheels of the 
carriages, and horses (always two), passing on either side of the 
stone. The way in which the solid refuse of the city was carried 
away is still a mystery, scarcely any traces of sewers having been 
found, Mazois gives us a drawing of one, the position of which he 
does not state; but it seems only to have served to carry the waters 
from the street under the walls to outside the town. It is just 
possible that the streets may have been the only sewers, as they are 
still in some towns in the east. Though traces of aqueducts are 
found in the country around, it is not known with any great 
certainty from whence Pompeii was so plentifully supplied witn 
water, there being no wells. A very large number of leaden and 
earthenware pipes have been found, the former of which supplied 
the numerous fountains which were placed in all the principal 
streets. They consisted of a cistern formed of bigcks of lava, 
cramped together with iron, the water falling into them through a 
pipe fixed in one of the back stones of the cistern, which rises higher 
than the rest. —Mr, &. P. Spiers in the Building News, 
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LETTERS TO THE EDITOR. 
!We do not hold ourselves responsible for the opinwns of our 
Correspondents.) 





FEATHER v. THE QUEEN, 
Sre,—In an article in the Times on the petition of right case of 


Feather v. the Queen, the following passage occurs :—‘ There is 
a great fallacy in the of patents with copyrights. No 
two men can ever uce the same book, while an invention, 
being often the of knowledge previously accumulated, may 
occur to number of ingenious people at the same time.” But 
is it not a , I venture to ask, to assume that a book is n 


ot 
iously accumulated?” Is it 
or all books to the extent here 


implied? Is it not also a y to suggest the inference, that 
nothing id the precise words of a book is protected by copy- 
right? Without for one moment wishing to disparage authorship | 


in books, it appears to me that 1 ¥ originality is rare in them, 


as well as in inventions. The bu 
consists 
persons distinct from their authors. The novelty in a book is often 


k of their contents frequently 


nothing more than a new compilation of old matter, or a new 


mode of expressing an old idea. 


Again, it must be admitted that some books are useless and others | 


pernicious to society. Nevertheless it is considered right as a mat- 
ter of public policy to encourage the production of books by means 
of the protection afforded to authors by the law of copyright. For 
the sake of inducing persons to write some of which will be 
valuable, the law was made, and is allowed to exist, leaving whole- 
ome public opinion to reject useless books, and to restrain the per- 
nicious. 

And why is not a similar argument applicable to patents ? 


matter of public policy it is desirable to encourage their production. 
But these cannot be produced alone, and, therefore, other inventions 
are allowed to be patented, trusting to the combined effects of stamp 
duties, competition in trade, and courts of law, to weed out the 
useless inventions, and protect the public interests from invasion 
by the owners of patents. 

While, therefore, admitting that patents and copyrights are, in 
some respects, different, I nevertheless contend that in other respects 
they admit of comparison, and hence tbat it is not a great fallacy to 
compare them at all on the grounds assigned in the article referred 
to. Wuuaw Spren 
8, Quality-court, or age W.C., Assoc. Inst, C.E. 
1st Feb., b 





RAILWAY SLEEPERS. 

Sm,—I have just read an article in your columns entitled 
‘* Railway Sleepers.” I wish to correct one statement, namely, that 
‘ railway sleepers are less exposed to destruction,” by white ants, 
‘than wood in other localities.” 1 was permanent way inspector 
on one of the Indian railways for more than two years. On my 
division I had both creosoted fir and “blue and white gum” for 
sleepers. The former suffered slightly from white ante, which 
sometimes got into the heart of the sleeper through the spike hole ; 
but this happened very rarely. But the gum-wood sleepers were 
eaten through and 7. some which had only been laid about 
four months being reduced to 4in. diameter. They suffered much, 
also, from dry rot. They were laid in fine gravel, which soon 
swarmed with white ants; those which were 
ballast rye 
difficult to bore. 1 have seen a dozen augers broken in a day by 
one gang of plate-layers. 1 donot think jarrah suitable for sleepers ; 
it is very frequently rotten in the centre. The best material for the 
purpose is, in my opinion, creosoted fir. 

Leeds, Jan. 30, 1865. 


LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH, Westminsrsr, Jay. 80. 
(Sittings in Banco, before the Lornp Cuixr Justice, Mr. Justice 
Crempton, Mr. Justice Buacksurn, and Mr. Justice Meuior.) 
FEATHER UV. THE QUEEN. 

Tus most important case is, as we have already stated, a petition 
of right by a patentee of an alleged invention for improvements in 
the mode of constructing vessels of iron (or partly of ironand ly 
of wood), with a view to render them impre.:nable to shot, —t an 
alleged infringement of it by the Lords of the Admiralty in the con- 
struction ol a ship of war the Enterprise. The Attorney-General, on 
the part of the Crown, denies the novelty and utility of theinvention, 
and also its infringement by the Admiralty as alleged, and he also 
‘‘demurs ” to the claim in the petition of right upon two g ds 


Humesna Kuvss. 





of ideas and facts derived from other books, or from other 


It is. 
confessed that useful inventions are valuable to society, and that as | 


id in broken stone | 
touched. The gum-tree wood is exceedingly 


y 


from the King has been cited.” And the Lord Chief Justice con- 
cluded as follows :— 

“To these reasons and authorities we would add our opinion that 
there is good ground for maintaining that which we find to be the 
law on this subject. If each of the Queen's subjects who believed | 
that:hehad been at any time in any reign ep in the administra- 
tion of civil or military affairs could sue the Sovereign for the time 
being for the amount at which he might estimate his damages, the | 
extent of pernicious result would be ; we refer to the | 
abstract of the petition of right adduced in evidence in “ inwin ». | 
Sir George Grey” (8 Foster and Finlason’s Reports, 685) as an ex- | 
ample of the mischief that might arise if such wasthe law. By that 
Siegel peopel Go eoumoet ant brovesdings bang in 1884. | 

wro © course 0 
The eauens inguted were withholding from jury, upon a trial, | 
certain and the wrongs were imputed to Mr. Lyttleton, | 
Lord Morpeth, and Lord John Russell, secretaries for Ireland, 
the Attorney-General and the Crown solicitor in Ireland at 
ee os tively. The wae § to be tried been hd | 

er the wrongs were committed so as to 

—that is, in effect, to try in 1861 whether pb =. returned 


1834 were right; and if not, whether her Ma: should 
ii. inntin fat So demampe cistainet fo on fre cra yw aes 


i 


im- 
prisoned and fined by paying to him £1 , or so much thereof 
ayeynete ry Ay ; 

This case was strongly relied upon by the Attorney-General as 


couclusive upon the point above alluded to as the one of most 
Great epee, e, as he termed it, raising questions of the 
ighest constitutional importance, and the different members of the | 
court rej ly observed that, whether or not ry Apes oe in | 
all the reasons, they conceived that course would be conclusive, 
unless the present could be distinguished from it as being one of | 
contract, and not really one of tort—that is, of bag | done by the ; 
Crown. The Attorney-General, in the course of his reply on 
Friday, had just reached that point, and observed that it would 
nae turn upon the question of the construction of the patent and 
its effect as against the Crown: whether it excluded the Crown in 
common with its subjects, or only the subjects of the Crown; as to 
which the two main authorities relied upon on both sides were the 
terms of the Patent Act (1852), and the form of the letters —_— 
there presented, and the great case of Rajah Brooke v. the Kastern 


Archipelago Company. The form of the letters patent given in the 
- is thus. It Seoaiete, it will be seen, on the representation of | 
the petitioner :—. i 


“ 


hereas, A. B. hath represented to us that he is in ion / 
of an invention which he conceives will be of great pablio utility, 
&c., and, therefore, has prayed that we will be graciously pleased to 
grant unto him our royal letters patent for the sole use and benefit 
of his invention within the United Kingdom, &c. And we, being 
willing to give encouragement to all acts and inventions which may 
be for the public good, are graciously pleased to condescend to the 
petitioner’s request; know ye, therefore, that we, of our special | 
grace, certain knowledge, and mere motion have given and granted, 
aud do give and grant, unto the said A. B. our special license—that 
he, and no others, shall and me | lawfully use and exercise and 
vend (his said invention, &c.); and that he and his 8 shall and 
may have and enjoy the whole profit, benefit, and advantage by 
reason of the said invention for the term of fourteen years. And 
to the end that he, the said A. B., his assigns, &c., may have 
and enjoy the full benefit and the sole use and exercise of 
the said invention, we do by these presents for us, our heirs, 
and successors, require and strictly command all and every 
persons and persons, and all our subjects whatsoever, of what 
estate, quality, ,» Tame, or condition soever they be, 
within our United ingdom, that neither they, nor any of them, 
at any time during the continuance of the said term, either directly 
or indirectly, do make, use, or put in practice, the said invention, 
nor any part thereof, without his licence, &c. Provided that if, at 
apy time during the term, it shall be made appear to us that this 
our grant is contrary to law, or prejudicial or inconvenient to our 
subjects in general, these our letters patent shall forthwith cease 
and determine, and be utterly void to all intents and purposes, 
anything herein contained to the contrary notwithstanding. Pro- 
vided, also, that these our letters mt shall be void (in certain 
cases specified, —s which is this) if he shall not supply, or 
cause to be supplied, for our service all such articles of the said 
invention as he shall be required to supply by the officers or com- 
missioners administering the department of our service for the 
use of which the same shall be required on reasonable terms, 
as shall be settled for that purpose by the said officers or commis- 
sioners. 

This form of patent, and especially the latter clause, was relied 
upon by both parties—by the Attorney-General, as showing that the 
Crown was not bound ; by the counsel for the claimant, as showing 
that it was. Upon this point the question, in the view of the 
court, d to come in substance to this—whether the letters 





first that the patentis not validss against the Crown, because, assum- 
ing it is an invention, it concerns the defence of the realm ; and, next, 
that if it is valid as against the Crown, so that its use by the Admiralty 
would bea wrongful and illegal act, the petition of right does not lie 
against the Crown for such a wrongfulact by any of its ministers, On 
the resumption of the trial on Friday last, the learned counsel for the 
petitioner (Mr. Bovill) addressed the court nearly all day in answer, 
and the Attorney-General had commenced his reply on the part of 
Crown, applying himself on that occasion to the second of the two 
heads of the argument, whether petitions of right will lie against 
the Crown for a wrongful act done to a subject by any ministers or 
servants of the Crown. This, as he observed, and as will have been 
perceived from the nature of the numerous illustrations put in the 
course of the argument, and the various authorities cited, 
is the point of greacest public importance and interest — as 
it applies not only to cases of alleged infringements of patent 
hts, but to any other cases of alleged wrongs on the part 
the Crown or its servants. And as, although the Court, it will 
be seen, did not—in announcing that their judgment was to be for 
the Crown—state whether it would be upon this or upon the other 
point, or upon both, yet as in the course of the argument by the 
learned counsel for the claimant they over and over again intimated 
that they conceived that they were Sound by the very recent case 
of “ Tobin v. the Queen,” decided in the Court of Common Pleas, 
in which case it was held that a petition of right will not lie to 
recover compensation for a wrongful act done by a servant of the 
Crown in the supposed performance of his duty, nor to recover 
damages for a trespass, or tort; and therefore in that case the com- 
mander of a Queen’s ship employed in the suppression of the slave 
trade on the coast of Africa, having seized a schooner belonging to 
the suppliant, which he suspected of being engaged in slave traflic, 
and it being inconvenient to take her to a port for condemnation, 
burnt her, it was held that this was not a case for a petition of 
right, the remedy for the wrong, if any were done, being against 
the person who did it, and Lord Chief Justice Erle in the course of 
an erudite and elaborate judgment thus laid down the law :— 
“The maxim that the King can do no wrong is true, in the sense 
that he is not liable to be sued, civilly or criminally, for a supposed 
wrong. That which the Sovereign does personally the law presumes 
will not be wrong ; that which the Sovereign does by command to 
his servants cannot be a wrong in the Sovereign, because if the 
command is unlawful it is in law no command, and the servant is 
responsible for the unlawful act, the same as if there had been no 
command. This maxim has been constantly recognised, and the 
notion of making the King responsible in damages for a supposed 
wrong tends to covsequences which are clearly inconsistent with 
the duty of the Sovereign.” And then, as to petition of right, the 
Lord Chief Justice went on to lay it down (after carefully examining 
the cases) that it would not lie in such cases against the Crown. 
* The subject,” he said, “ has been amply considered, the authorities 
are abunuant, and we refer to them as establishing strongly the 
negative ee ee that a petition of right does not lie to recover 
damages from the King for a mere wrong supposed to have been 


done by him. Not a single instance of a recovery of such damages 





patent are to be construed as in the nature of a royal grant out of 
the grace and favour of the Crown, or to a contract between the 
Crown on the part of the public and the patentee; or, at all events, 
if a grant—a grapt not of grace and favour, but for good considera- 
tion. On this point, as to the construction of this patent, the case 
mainly relied on was one decided in this court in 1853, the year 
alter the Patent Law Amendment Act, 1852 (15th and 16th Victoria, 
cap. 83), the case of the “ Queen v. the Eastern Archipelago Com- 
pany” which was decided in this Court, in which (1 Hillis and 
Biackburn’s Reports, 337) Mr. Justice Coleridge thus laid the law 
down as to the construction of royal grants :— 

“ Although in old books not a few cases may be found distinguish- 
ing between grants from the Crown and grants from the subject on 
grounds, some of them hard to reconcile with justice or common 
sense, some of them reasonable enough at that time, with reference 


unreasonable now, yet the general principle to be traced in the main 
current of authority is both a just and reasonable one, and 
establishes the same guiding principle of construction for instru- 
ments of both kinds. If, indeed, the King has been deceived by 
any false suggestion, if he appears to have been ignorant or misin- 
formed as to his interest in the subject matter of his grant, if the 
language of his grant be so general that you cannot in reason apply 
it to all that might literally fall under it, or if it be couched in terms 
so uncertain that you cannot tell how to apply it with that pre- 
cision which grants from one so pay Ae eye the public 
interest ought in reason to have, or if grant, reasonably con- 
strued, would work a wrong or soi contrary to law, in these 
and such like cases the grant will be either wholly void or restrained 
according to circumstances. To hold the grants valid or un- 
restrained in the cases thus put would be, as is said, in 

Domini Resis, and not secundem intentionem. It is satisfactory to see 
this language of good sense used, even in times when the prerogative 
was at least sufficiently favoured in courts of law.” 

This passage, however, and the ancient authorities quoted in the 
judgment, were cited and relied on on both sides upon the question 
as to the construction of the patent, whether it was to be treated 
as a gratuitous grant, or as a contract or a grant for good consi- 
deration ; and on Friday the Attorney-General, in his reply, having 
tirst dealt with the great point whether a petition of right would lie 
for a wrongful act, several members of the court made observations 
tending to show that they went along with him in that view thus 
far ; that they conceived that, at all events, for auy wrongful or 
illegal act by a minister of the Crown in his official capacity an 
action would lie against himself, and Mr. Justice Crompton observed 
that it would be mischievous to suppose that, in such a case, an 
action would not lie against a minister of State. ‘he same learned 
judge observed, quite at the close of the hearing on Monday, that, 
unless this case could be distinguished from that of “ Tobin v. the 
Queen,” as being one rather of contract than of tort, he did not see 
how the court could avoid following the decision in that case, and 
holding that petition of right would not lie against the Crown in 


to the then condition and interests of the Orown, but oma | 





such a case, to which the learned Attorney-General answered that 
whether the present case could be distinguished from that of 





“Tobin v. the Queen,” as being one of contract, would, of course 
—— -— the other point as to the construction of the patent, 

whe it was to be construed as a gratuitous grant, or as a 
contract, or a grant with consideration. This was the point at 
which the argument had arrived on Friday evening, when the last 


| hearing was adjourned, and the Attorney-General was now to 


resume and continue his reply on bebalf of the Crown. 

The Attorney-General, the Boligher-Gonerel, Mr. Phinn, Q.C., 
Mr. Hindmarch, Q.C., and Mr. ioe eeaprored as counsel on the 
part.of the Crown ; Mr. Bovill, Q.C., and Mr. J eg Brown appeared 

t or t, the alleged 


@s counsel on behalf of the supplian 
ye the Attorney-General coming into court, 

Lord Chief Justice, him, said: Mr. Attorney- 
‘General, having had the advantage on this occasion of the opportu- 
nities of the intervals which have occurred between each of the 
ae of the case of considering the arguments which have been 
add: and the authorities cited, we have beeu enabled to make up 
our minds on the matter, and we think, therefore, that there is no 

any further to trouble you in reply on the part of the 
Crown to the arguments urged on the part of the suppliant. At the 
same time, considering the great im; ce of the question before 
us, and the great y of the matter being carried before a 
Court of Error, we it best to consider and _— more care- 
fully than we have as yet had the opportunity of doing the statement 
of the grounds and reasons of our judgment. Therefore, we 
merely intimate on this occasion, that our minds are made up, aad 
that our judgment—either to-morrow, or next day, or in the course 
of a few days—will be delivered in favour of the Crown. 





Rapvucine Cast Iron To Steet sy Carsonic Actp.—At the meeting 
of the Polytechnic Association on Thursday evening, December 
22nd, Professor Fleury exhibited some specimens of cutlery which 
had been made by casting the forms in cast iron, and then convert- 
ing the metal to steel by means of carbonic acid. The carbonic avid 
is obtained from carbonate of soda, of potash, or of lime. The cast- 
iron articles are packed in an air-tight box with the carbonates, and 

laced iu a furnace, where they are subjected to a bright red heat 
‘ior two days. The carbonic acid, which is set free from the 
carb > ib d posed by the carbon in the iron, giving up one 
equivalent of oxygen and becoming carbonic oxide, and the oxygen 
that is set free combines with the carbon of the iron to form also 
carbonic oxide. The 5 per cent. of carbon in the cast iron is thus 
reduced to the 1} or 1} per cent. n to form ste«l. If the 
operation is still further continued, the remaining carbon is removed, 
and the metal is reduced to malleable iron. White charcoal iron is 
the best for use in this process; but it is found that gray iron is 
a to white by the carbonic acid. White iron is formed by 
the chemical combination of iron anc carbon, but in gray iron there 
is also some free carbon not chemically combined. This free carbou 
is first removed by the action of the carbonic acid, and the gray 
iron becomes white. Professor Fleury further stated that this 
process does not make metal equal to the best steel, but good 
enough for hammers, shovels, plougis, and agricultural implements 


wharves anp Orpnance.—The Royal Alfred, originally laid down 
at Portsmouth as a line-of-batile ship, afterwards converted into a 
thirty-five gun iron-plated frigate, is to carry an armament of 
eighteen guns, consisting of four on th: u,,er deck weighing 
6} tons, and fourteen on the main deok, ts. weighing 12 tons, and 
four tons. The ship is rare Saws orward with all 
despatch, and a great number of hands are employed upon her 
at the present time. Several of the twelve ton 800-pounder 
Armstrong guns have been fully tested at the practice rauge of the 
Royal Arsenal, and will be forwarded for the service of the iron-clad 
steam vessels now in commission, Experiments are also to be 
carried out in order to test if this description of heavy ordnance 
can be worked with safety and efficiency on board the smallest of 
the iron-clads constructed on Mr. Reed's principle.—The Army and 
Navy Gazette says :—The Armstrong and Whitworth competition, 
so far as the 12-pounders are concerned, seems to have come to an 
end, as the guns have been fired at. In this particular test the 

rmstrong gun suffered rather more than the Whitwortb, the light 
coils over the breech being considerably damaged. It is anticipated 
that Mr. Whitworth will continue the contest with a 7in. gun, of 
similar weight and bore with the shunt gun of 7} tons, 
which has just been rifled by the Ordnance Select Committee, 
with Sir W. Armstrong’s late improv of tapering the bore, 
rounding out the corners of the rifling, and also deepening it. 
These improvements will, it is hoped, admit of the reduction, if not 
the removal, of the shunt nip, and give the gun a superiority over 
the Lancaster, French, and Scott guns, with one or all of which it 
is to compete at Shoeburyness. A trial of Captain Blakely’s 7in. 
steel gun, purchased b: vernment, is at present in progress at 
Shoeburyness. With 20ib. powder, the ranges at two degrees 
appeared to be very even, but there seemed to be alittle increase of 
range with the 25 lb. charge. The ranges are not yet made up, but 
the trial of the gun is considered satisfactory, as it only weighs six 
tons.” 

Manive Enoines.—That will be a white day for steamship pro- 
rietors which ushers in the marine steam engine as it should be. 
he screw engine is specially referred to, for although paddles will 

always be used to some extent there is little doubt but to this mode 
of propulsion we must come at last, The screw engine of tbe pre- 
sent day is far from perfect. Engines for this purpose in this couutry 
are of many kinds, and their designs, with but few exceptions, have 
been imported from abroad ; x | are copied essentially from those 
made by English engineers. The engines of our gunboats and 
frigates are copied in plan from the back-acting English engines 
built by Messrs. Maudslay and Field. The vertical screw engines, 
sometimes called “steam trip hammere,” are copied from “ Clyde ag 
makers. The oscillating engines are notoriously English. There 
are no other classes of engine in general use on steam propellers, if 
we except modifications in detail which cannot be called new designs. 
The back-acting engine is an abortion. It has a very short connect- 
ing rod and twice as many piston rods as it ought to have, and while 
it is inconvenient to get at when working, it is open to the cinders 
or fine ashes which are often blown down the hatches. Let the 
main brasses be fitted perfectly, in a short time they will become 
loose, so that they can be heard en my | all over the ship. The 
vertical overhead cylinder has the same defects. In fact, with all 
engines that have short strokes and short connecting rods, the 
incessant pounding which occurs soon wears the parts under greatest 
strain, so that they are frequently out of repair. Add to this the 
fact that the inverted cylinder engine puts the weight far above the 
ship's centre of gravity, that grease and “drip” from the stuffing- 
boxes is continually running down, fouling and rusting all the 
bright work in its ty, and we have strong objections to its use. 
The oscillating engine is ao pe one, and gives excelleut satisfaction 
when well constructed put in place; some of the largest and 
swiftest of our sound lake and ocean propellers have engines of this 
class. The ideal of a marine steam engine is the greatest power 
with the fewest parts in a small compass. Every five-cight bolt 
that is un is of a system of complexity which ought 
to be abolished. Two piston rods, where one would suffice, come in 
for the same condemnation. And the crown abortion is to 
multiply the number of cylinders where two would suffice, so that 
the ship’s hold is a nightmare of rods, bell cranks, steain chests and 
counterbalances. An engine which is completely within view in all 
parts when at work, which is accessible to be keyed up or otherwise 
adjusted without removing ten or twelve tons of iron grating, which 
is compact without being crowded, and so proportioned that the 
strain is not all put on one but distributed through the whole, 
would seem to possess valuable features. From it would result 
fewer detentions and delays from deranged machinery, fewer hot 
bearings, a lessened first cost and annual expenditure for repairs, 
and a general satisfaction and feeling of security to the engineers in 
charge, which would not be the important point gained.— 
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Tuis invention, patented by Mr. W. Thorold, C.E., Norwich, 
consists in the condensation of waste steam from steam engines, by 
bringing it soma | into contact in an attenuated form with a 
current or currents of atmospheric air inside a closed vessel. For 
this purpose an apparatus of the following arrangement is employed : 
The waste steam, after it leaves the cylinder or cylinders, is con- 
ducted into a rotary engine, such as Avery’s, or a turbine, in which 
such steam, after causing such rotary engine or turbine to rotate by 
reaction, escapes from the periphery of the same into a surrounding 
casing, where it is brought into intimate contact with a current or 
currents of air, forced into the said casing by any suitable means, 
such as fans or pumps, worked either by the rotary engine or turbine, 
or by the steam engine itself. The superfluous air or gases are 
allowed to escape through orifices in the casing into a pipe or pipes, 
through which it is conveyed at pleasure, either into the open air or 
into the chimney or furnace of the steam boiler. If requisite a 
separate pipe is provided, with a valve or cock, through which the 
steam blast can pass into the chimney in the usual way when 
getting up steam. The water resulting from the before-described 
condensation of the steam is collected in the lower part of the 
casing, and is thence pumped or injected into the boiler. In some 
cases, in order to accelerate the condensation of the steam, a certain 
quantity either of the water of condensation, or of other cold water, 
is introduced through pipes revolving with the rotary engine or 
turbine, and caused to issue in the form of spray, and mix with the 
steam escaping from the rotary engine or turbine. In some cases, 
instead of or in combination with this arrangement, the waste steam 
is made to issue from fixed jets, and other jets are arranged in close 
contiguity with the same, through which the atmospheric air 
required for condensation is forced, and brought into intimate con- 
tact with the steam. 

Fig. 1 shows a sectional end elevation, and Fig. 2 shows a sec- 
tional side elevation of an arrangement with the entire condensing 
apparatus placed horizontally above the upper line of boiler tubes 
V, V, of the locomotive engine, in order to render the tubes more 
accessible for cleaning and repairs, The blast pipe A is provided 
with two branches A’, A', communicativg with the chamber W, 
formed over the fixed vanes c, c, of the turbine C,C. The throttle 
valves B!, B', to these branch pipes are fixed upon the same spindle 
X as the throttle valve B to the blast pipe A, but at right angles to 
the same, so that when the latter is shut the former are open. The 
air is collected and conveyed to the eye of the fan F b the wind 
collectors G, G, which are made to turn upon hinges. The water of 
condensation passes from the condensing chamber I through the 
pipes i! into the lower receptacles 1', from which it is conducted to 
the boiler through the pipet. The uncondensed gases pass through 
the circular passage L and opening / into the blast pipe A. 

Fig. 4 shows a sectional front elevation, and Fig. 5 a sectional side 
elevation of an arrangement in which the condensing apparatus is 

»laced above the boiler tubes, as in the before-described arrangement, 
Bat in a vertical position, and instead of causing the steam to act 
upon a turbine for working the fan, it is made to pass direct from 
the blast pipe A into the passage E, whence it enters the current 
dividers H, H, of which there are two in this arrangement, on 
account of the fan F being a double one. The fan is in this case 
driven by a strap O, from a pulley on the leading or driving wheel 
of the engine, and the wind is conveyed to both eyes of the fan by 
the hinged wind collectors G, G. cd 





is a spray pipe fixed to the | 
revolving spindle D, and communicating with the passage d in the | 


same, through which the water passes from the pipe K. The | 


bearing in which the spindle works is for this purpose provided 
with a stuffing box, as shown, for keeping the joint watertight. 
Fig. 6 shows a sectional side elevation, and Fig. 7 shows a sec- 
tional frout elevation of an arrangement in which both the turbine 
and the fan are dispensed with, aud in which the requisite force of 
the air blast passing into the current divider H is provided entirely 
by the wind collector G catching the air as the locomotive engine 
ses rapidly along. ‘The exhaust steam also direct from the 
last pipe A through the passages E, E, into the current divider H, 
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as indicated by the arrows. The upper portion of the condensing 
chamber I is formed with a spherical surface, as is also the central 
portion G' of the lower hinged part of the wind collector, in order to 
guide the wind to the current separator. A trumpet-mouthed open- 
ing Y, formed in the lower part of the wind collector, serves to 
conduct a certain quantity of the wind into the blast pipe A, through 
the pipe Y', in order to supply to a certain extent the place of the 
steam blast. The uncondensed gases pass into the blast pipe A 
through the passage L. The water of condensation passes from 
the upper condensing chamber I into the lower one I', through the 

ipe a, 

Fig. 8 shows a sectional elevation of an arrangement for applying 
the condensing apparatus to marine steam engines. A is the pipe 
for conducting the exhaust steam from the steam engines to the 
circular passage E, from which it passes through the current divider 
H, into the densing chamber 1. F is afan of large diameter, 
which may be made of wood, drawing in air through the air tube G, 
and driven from the screw shaft 1 by means of frictional gearing 
2, 2, and 3, of which the wheels 2, 2, slide upon the shaft 1, s0 as to 
be put in gear with opposite sides of the wheel 3, for the purpose of 
driving the fan always in the same direction, in whatever direction 
the screw shaft may revolve. L is the passage into which the 
uncondensed gases pass; and M is the pipe for conducting the same 
to the furnace of the boilers; i is the pipe for conducting the water 
of condensation to the boilers. As a certain small quantity of watery 
vapour will always pass away with the uncondensed gases, it will 
be requisite to make good such loss by evaporating a corresponding 
quantity of fresh water from sea water. For this purpose a flat 
retort 4 is placed over the exhaust steam pipe A, and a second flat 
vessel 5 is placed below the same, and sea water is introduced first 
into the latter through the worm 6, and is then caused to pass 
through the coil of pipes 7, situated in the steam pipe A, and into the 
retort 4. This retort is furthermore surrounded by passages a, a, 
filled with the exhaust steam from the pipe A, and the sea water 
becoming thus heated to boiling point by close contact with the 
different steam-heated surfaces, the evaporation of fresh water to the 
required extent takes place. The concentrated brine resulting from 
the continued evaporation of the water is collected in brine pots, 8, 
8, from which it is removed from time to time through openings 
9, 9. The watery vapour passes from the retort 4 through the pas- 





| sage 10 into the chamber 11, containing the worm 6, through which 


the cold sea water is passing into the receptacle 5; this water 
absorbs the heat from the watery vapour, whereby the latter becomes 
condensed, and passes tbrough the pipe 12 into the pipe i, through 
which the water of condensation from the condensing apparatus is 
passing. 13 is a suction pipe for exhausting the retort 4 when 
required. 





Raitways In Mexico. — (From our Correspondent.)—A meeting 
has been held at Guapajuate to concert measures for the establish- 
ment of three lines of railway, to unite. Guanajuate to Queretero, 
Irapuato to Penjama, and Guanajuate to Silao and Leon. The ex- 
pense is estimated at 4,500,000 piastres, proposed to be divided into 
30,000 shares. At a meeting held to form a joint-stock company to 
carry out the undertaking, the Emperor and impress subscribed for 
300 shares, the Minister of Public Works for 500, and private indi- 
viduals for 4,000. It is thought that some rich English capitalists 
will take part in the affair. 

Tue Mont Cents Pass.—The works are still progressing for the 
temporary railway which is to enable the Mout Cenis to be traversed 
in four hours only. For the Italian side of the mountain, on which 
the descent is more rapid, the rope system of the engineer, Agudiv, 
is to be adopted on condition that the Italian Government grants a 
subsidy of a million anda half francs (£60,000 sterling) for the 
expenses of the construction of a special direct roadway. Though 
the Government may be ill disposed to saddle the budget with this 
sum, yet it is thought that it may do so out of compensation to the 
town of Turin, which would then be the principal entrance from | 
France into Italy in a commercial point of view.— Builder. 





IMPROVEMENTS IN APPARATUS FOR CONDENSING STEAM. 
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A Novetty at Last.—A new invention in France ig said to be a 
pair of musical boots, which have been exhibited to the emperor. 
| At every step the pressure of the boot produces melody—it may be 
| a waltz, a mazourka, or an operatic air. This arrangement would 
| be extremely convenient for a dancing master. 
| Murpianp Raitway.—The ceremony of laying the first brick in the 
| Belsize tunnel of the London Extensior of the Midland Railway 
| took place on Friday at Barham Park, Haverstock-hill. Some five- 
| and-twenty or thirty gentlemen assembled to support Mr. Price, the 
| deputy chairman of the Midland Railway Company, who had con- 
| sented to officiate. The tunnel, which will be a little over a mile in 
| length, passes at a depth of from thirty-five to forty yards under 
| Haverstock-hill, the rising ground leading from Chalk Farm to 
Hampstead. By means of this tunnel the Midland Extension will 
| obtain access to the metropolis. The extension line from Bedford to 
London, including branches, is fifty-two miles in length. ‘The con- 
tractor, Mr. Firbank, is well known as the contractor for the South 
| London line, and various other lines in different parts of the 
| country. 

How ro Cure Strikes.—The homceopathic mode of treatment is 
not likely to prove effectual in strikes ; like will not cure like in the 
| great labour versus capital controversy. Strikes among masters 
| will not cure strikes among men. The men who have adopted the 
policy, and who, by organisation, have prepared themselves for the 
conflict, are not likely to be defeated by their own weapons. The 
vital question at the present moment is to obviate strikes in future’ 
As the interests of masters are of necessity mutual and interde- 
pendent—as capital cannot maintain itself without labour, any more 
than labour can maintain itself without capital—there must be 
mutual forbearance, if a satisfactory and lasting arrangement is to be 
effected. If reason and arbitration cannot settle trade disputes, 
strikes cannot possibly settle them; and if arbitration can be 
appealed to after a strike has taken place, when irritable feelings are 
aroused, and the points of the controversy are obscured by the mists 
of passion, certainly it can be appealed to before strikes take place, 
aud before the pride of class usurps the higher claims of citizenship. 
Let masters and men carry their hearts in their heads in this discus- 
sion, and extensive evils will be avoided.— Building News. 

Supwaringe Teveceapuy. — Direct telegraphic communication 
between England and Ireland, vid Wexford, has been restored. 
The cable, which was the property of the Electric Company, was 
broken during the gales in November last, and it has only just been 
repaired; but this has been done in such a manner as to secure 
immunity from the recurrence of the accident for years. The 
following particulars are from a report of the operations which 
appear in the Dublin Daily Express :—“ The cable, as submerged in 
| 1862, was laid to the south of the ‘Tuskar Light, and it was nearly 
| opposite that point that the failure occurred, owing to the rocky 
| bottom between Greenore and the Tuskar. Beyond the Tuskar the 

cable was found to be as perfect as when originally laid. It was 
deemed advisable to abandon this rocky portion of the coast, and a 
careful survey having been made it was determined—first, to substi- 
tute a very thick and specially manufactured length of cable from 
the Irish coast for that previously laid; and, second, to lay it about 
two miles north of the ‘l'uskar Light. The steamer, with this new 
piece of cable on board, after having been detained at various places 
by stress of weather, made her appearance at Wexford on Friday 
jast, and on Saturday, Captain Blacklock, assisted by Mr. C. F. 
Varley, the > engineer; Mr. Eaton, from London; and 
Mr. Edwards, from Dublin, proceeded to lay the 8} miles of new 
cable. This cable was designed specially to resist ships’ anchors 
and rocky bottoms, and weighs twenty tons per mile. It is exceed- 
ingly flexible, and payed out like a silken cord, passing with the 
greatest ease over a wheel 6ft. in diameter. The Liverpool steam 
tug Cruiser was employed for this purpose, aud successfully 
submerged it in one hour and fifty minutes. ‘The shore piece 
having been payed out and the end buvyed up, the deep sea piece 
was grappled for, and finally jointed to it at three o'clock on Sunday 
morning. 
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*.* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
Le eee ait tedetnt ed of th 
DRESSES W ANTED.— i to be informed of the 

- residence of Messrs. Hepworth par Doyle, Birmngo 


Mr. J. Margetson (once at Messrs. Hawthorne's, Newcastle-on-Tyne), _ 


late of Quenington Mill, near Swindon ; ‘ain Henderson, late of | 
21, ci idge- street, — Park; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B.: Mr. Heth Engineer, late of Manchester ; 
Mr. W. L. Mitchell, late of Uxbridge, Middlesex; Mr. Juan 
F. Waiss, late of Passage del Dormitozio, de San Fran- 
cisco, Ba : Messrs. Allen and Knight, late Atlas Works, 
Glover-street, i ; Mr. James Brown, jun., Ebbw Vale 


Works, Newport, Mon. ; letters addressed to whom ave been re- 
turned through the Dead Letter Office. 
*,° Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 
T. P.— About 125 tons in rownd numbers. 
E. L. (Paris).—Nous rlerons prochainement de vétre carnet. 
C. T. F.—The trunks of the engines of the Achilles are 47in. in diameter. 
Urquuart.—Sheilds *‘On Girders,” Longmans, will answer your purpose 


y- 
A Svusscriber (Chatham).—From 28 to 33/t., according to the state of the 
barometer. 


R.A.—No examination of any kind. Any person who pleases may style him- 
self “*C.B." We know nothing of the firm to which you refer. 

A. Z.—As you have told us little or nothing of the construction of the level, 
we cannot advise you. Send a clear sketch, and state what adjustment you 
desire to make. 

T. F. W. (Berks.)— When and where can your model be seen at work? We 
cannot pronounce on the value of your invention unless you are prepared to 
offord us accurate end copious injormation 

G. 0. F. 8.— We regret that we ave unable to afford you any information 
regarding the nunber or exact value of the sharcs af the New River Com- 
pany. The old hundred pound shares are now worth ten times their 
original cost. 

PracticaL.— We are delighted to hear it. Twenty pounds, however, is a 
large sum to most railway companies. When you hare gone so far, you 
can surely go @ step farther, say £5, and your fortune is made. An 
appreciative public will delight to do you honour. 

G. M. M —Youw will find, on examination, that the surface exposed by your 
condenser is much less for a given occupied space than that afforded by the 
ordinary tubwar. apparatus, a jact which would preclude its adoption at 
sea. On land, however, it may possibly serve a good purpose. 


C. T. G. (Liverpool) — We cannot see how any advontage can follow on the | 


mathematical investigation of such a question. The system of construction 


which necessitates the use of a main crank, 4ft. long, located 5/t. froma | 


journal, is wholly erroneous ; and in practice such a crank would be totally 
inapplicable to any purpose of marine propulsion, 

J. H ~— You must calculate the resistance as though the wires were true plunge: 8, 

itiplying the cross i l area, in fractions of an inch, by the pressure 
in pounds per sguare inch, and the product by the velocity in feet per 
minute with which they enter the cylinder. The result will give you the 
power expended. 

A SUBSCKIBER.— The clear water way should in no place be less than 4in. in 
diameter. You do not say whether it is the barrel of the stop-cock, or the 
orifice throvgh it, which is 34 only. In the latter case, the load on the 
engine is materially increased. Wedo not know enough of the machine to 
estimate the probable saving in fuel to be effected by enlarging the water- 





way. 

Beit.—The following rule for finding the breadth of any single machine belt 

1100-H. 

will answer your purpose :—W = ae where W = breadth of belt, 
and V = its velocity in feet per minute. Thus, in the case of an engine 
working up to 20-H.P., a fly-wheel 18/t. in circumference, revolution 120 per 
minute, 20 X 1100 = 22000, and 22000 — by 2160 speed of belt in feet per 
minute = 10°18 inches proper width jor belt. Double belts may be made 
one-fourth less. 

ERRATUM.—Page 32, third column, line 51 from top.— For “ Messrs. Thorn 

and Co. have entrusted Mr. Byrant with the superintendence, &c.,” re 

“ Messrs. Thorn and Co. have entrusted Mr. Bryant with,” &e. 





PAPER PIPES. 
(To the Editor of The Bagineer.) 
Sir,—Can you, through the medi of your 
is in London any fact of teboard and wood pipes, with T-pieces 
and their proper joints ? A ConsTANT SUBSCRIBER. 








P 





HEAVY SPAR. 
(To the Editor of The Engineer.) 

S1k,—Will any of your readers kindly furnish the addresses of mines, 
either in this or other countries, in which carbonate (wetherite) or sul- 
phate (heavy spar) of baryta is found in quantity, as also the addresses of 
= 4 — sugar manufactories on the Continent. MeEaRcurY, 

an, 26, 1865. 





BOILER EXPLOSIONS 
(To the Editor of The Engineer.) 

Sik,—On examining the sketches of exploded boilers offered in your 
umber for the 6th inst., we find nearly all the rents are through the solid 
plates, and scarcely one through the joints. 

_ How can this fact be reconciled with the theory, propounded by dis- 
tinguished engineers, that a line of rivets has only 56 per cent. of the 
strength possessed by the solid plate ? F. B. 

‘lurin, Jan. 26, 1865, 





CORROSION IN TANKS. 
(To the Editor of The Engineer.) 


Sin,—I use a wrought iron tank, 10ft. x 10ft., for boiling sea water, | 


using a s‘eam coil. The rust so discolours the water as to make it unfit 
for bath purposes. Can you, or any of your correspondents, suggest any 


coating that would prevent this rust from mixing with the water. I have 
boarded the inside of the tank, but this is not effective. E. L. K. 
King’s Lynn, Jan. 26, 1865. 


[Why not abandon the wrought iron tank in favour of one of cast iron, on 
which sea water acts with comparative difficulty.—Ev. E.] 





FRICTION OF MARINE ENGINES. 
(To the Editor of The Engineer.) 

Sin,—Mr. Thomas Adams has been writing very much of late about the 
marine steam engine, but not correctly. The twelve sines are round-about 
and wrong. The true mean ordinate or sine is “7854, not °639, when the 
crank is unity. 

The area of the semicircle will equal 1°5708 ; divided by the diameter 
equals *7854, which is the side of a rectangle, which, muitiplied by the 
diameter, equals in area tiie semicircle, W. C. 

Deptford, Jan. 27, 1865. 





MEETINGS NEXT WEEK. 

InsTiTUTION oF CrvIL ENGinggRS.—Tuesday, February 7th, at Eight 
4 bas Chey-Air Bridge, Madras Railway,” by Mr. Edward Johnston, 

Rovau Unirep Service InstirvuTion.—Evening Méeting.—‘‘Guns, and 
Cail’s Rifled Projectiles,” by R. Cail, Esq., C.E. “‘ Proposed Plan of Build- 
ing Iron-clad Ships to carry heavy Guns on the Broadside, with i i 
Facility of Working them, and Protection for the Crew,” by the Rev. 
Andrew A. W. Drew. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings : each line , eightpence. The line averages 
eight words + blocks are charged the same rate for the space they fill. AU 
Pee ulverticements from the country must be accompanied by stamps in 


| Letters relating to the adverts 


1 inform me if there © 


t d publishi ment of this paper 
are to be addressed to the publisher, MR.GkoRGE LRopouD RIcHE ; ali other 
letters and communications to be addressed to the Bditor of TUR ENGINEER, 
163, Strand, London, W.C. 

had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118.64. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
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INVENTION AND DESIGN. 

In considering the patent laws it is difficult to say 
exactly what is invention or discovery, and what is not. 
| With many it is difficult to say exactly what constitutes a 
| principle, and of a vast number of definitions of this term 
| which might be offered but few would agree elosely. It 
' is common to suppose that an invention or discovery must 

embody a principle. Watt’s separate condenser was a 
novel and useful application of an important principle. 
So, no doubt, was the hot blast, as introduced by the late J. 
| B. Neilson; yet it isa puzzle among metallurgists to this 
| day to assign a theory for it. In most minds a principle is 
| equivalent to a law of nature. He who merely discovers a 
|law of nature is a philosopher, — literally a lover of 
‘science. He who turns a law of nature to account 
| practically, to the rng of mankind, is an inventor. 
| Nearly half a century ago Oersted, a Danish philosopher, 
discovered the law of nature that, when a voltaic current 
| is sent through an insulated wire, an unmagnetised needle, 
_ freel, suspended near the wire, takes a position, or tends 
| to take a position, at right angles toit. Asa discovery 
this was of great philosophical interest, but it was not, 
‘commercially, worth sixpence. Twenty years later, 
' Wheatstone, an English inventor, ated this discovery 
to a practical purpose. Said he, “Iwill pass suc- 
cessive and opposite currents through the wire, and 
I will limit the deflection and oscillation of the needle 
within certain narrow limits.” Wheatstone, by the 
simplest means of making and breaking contact, and 
by a couple of brass pins to limit the vibration of the 
needie, obtained a succession of rapid movements of the 
latter, under complete control, and which any one knowing 
how to construct a cipher alphabet, or to arrange a code of 
signals, could translate into readable English, or, for that 
matter, into French, Dutch, or Sanscrit. Here was a prac- 
tical and useful embodiment of a natural principle; and 
while Oersted had nothing but respect and a degree of 
fame, the brass pins and the code of signals brought 
£150,000. There can be no legislation by which any one 
may monopolise a law of nature; but it is the object of 
patents for invention to encourage those who seek to apply 
such laws to the useful purposes of life. It has been said 
—and the saying should be true, if it be not—that law is 
the perfection of human reason. But the law of patents 
is, and possibly must remain, imperfect. In principle it is 
most just, and we doubt if, in the march of civilisation, it 
will ever be abandoned. In practice, however, it often 
bears unjustly. First, one would say, no one ought to 
| have a patent who has not made out a strong primd facie 
case of novelty and utility in his invention. Here is one 
of the greatest difficulties in patent law. Who, at the 
start, is disposed to believe, or, if disposed, can understand, 
the patentability of an inchoate invention? For to be 
effective, protection must be given before an invention has 
been really worked; and if this test were applied what 
patent, upon the day of its grant, would be worth a five 
pound note, except with those having a keen insight into 
principles, or having great faith in anything new? 
Watt’s patent could , B. been worth but little, so far as 
anyone could then judge, in 1769, nor could Bessemer’s 
have been of greater value in 1855. Experience has shown 
how unjust, not to say dangerous, it would be to refuse a 
patent upon thesimple ground that noconspicuous advantage 
could be discovered in it upon a bare reading of the specifi- 
cation. In the States there are “ examiners” of applica- 
tions for patents, but their examination is confined strictly 
to the question of novelty. They do not presume to 
| pronounce upon the utility of an invention. But what 
|is novelty, apart from utility in an invention? Sir 
Jehu de Pullem may propose to lift himself into 
| the air by tugging vigorously at the straps of his 
boots, but whether novel or no it would be quite 
opposed to the spirit of the patent laws to grant him 
a monopoly of his “ discovery.” True, the patent could do 
noharm. But, without seeking an absurdity, many an in- 
'ventor, say Mr. Bovill (not the Queen’s Counsel) may 
| patent that which, although of no palpable advantage or 
| disadvantage to himself, may prove of great disadvantage 
'toothers. He may obtain a series of patents for a vague 
|“ combination” of parts in which no novel principle or 
| novel mechanical application is contained ; and, armed with 
this patent, he may cause the greatest inconvenience, and 
work the greatest injustice among millers. Who that has 
read Jones’ patent, No. 11,119, March, 1846, for grinding 
charcoal powder, would set any value upon Mr. Bovill’s 
“combined blast and exhaust,” and his “stive room ?” 
This is one of the most objectionable features of the patent 
system. Armed with a patent any one has a primd facie 
case whereupon to institute proceedings for infringement, 
even upon the most vague and far-fetched mechanical 
analogies. 

This weak point in the patent system, as now adjudicated, 
viz., the want of sufficient identification of the invention, 
enables many to realise fortunes where their own inven- 
tions would not have honestly returned them a penny. It 
is an old principle in patent law that, unless the specifica- 
tion of the patentee be sufficient to guide aright any com- 
petent workman, the patent is invalid. This principle was 
originally laid down, no doubt, upon the presumption that 
; the patentee might otherwise conceal his invention, giving 











to the public a mere outline, and keeping the valuable de- 
tails to himself. But upon a broader and obviously just 

rinciple, no patentee should be allowed to monopolise the 
fruits of subsequent discovery by others. Mr. Bessemer’s 
process is a case in point. He has several patents for the 
so-called Bessemer process. Some of these patents are 
merely re-descriptions of what the same —— had al- 
ready claimed under previous patents, and hence they are 
invalid, Apart from these, the specification of no one of 
Mr. Bessemer’s patents would enable anybody to make 
steel or iron worth £3 per ton. The whole value of his 
process, which now returns him an income equal to that of 
many a German principality, rests upon discoveries made 
subsequent to, and which are not covered by, his patents, 
the most important of these discoveries having been made 
by others. Without the addition of spiegeleisen, the his- 
tory of which addition was given by Mr. Mushet, in a 
most interesting communication in our last number, the 
Bessemer process would be commercially valueless, and for 
reasons which metallurgists at least now perfectly under- 
stand. If patents were adjudicated upon in strict equity, 
a patentee in such a position would be either compelled to 
forego all royalty, or to accept a rate determined by the 
court, Valuable in its consequences as the mode of con- 
verting melted iron, by intestinal currents of air may be, 
we believe the present monopoly of this process to be based 
upon an imperfection in the patent law. Mr. Bessemer 
deserves reward, not as an inventor, nor hardly as a dis- 
coverer, but rather as one who, by the appropriation of an 
abandoned patent, has agitated with advantage to himself 
and the public. 

There is another class of so-called “ inventions” which 
now form the subject-matter of patents. These, although 
not so termed in their specifications, are “ designs ” merely. 
Upon the broad, Broughamic interpretation, that whatever 
adds to the value of that which has been done before, is 
good subject-matter for a patent, it is, indeed, difficult to 
a what may not be rightly patented. There are those 
who say that an improvement in buttons forms the most 
valuable subject-matter for a patent. It would puzzle— 
and, indeed, must have puzzled—the attentive philosopher 
to discover the natural principles involved in buttons; but 
it may be set down as a fact that, whatever the order of 
scheming or invention which gives dignity and value to 
the button trade, much the same order of talent is being 
constantly exercised upon steam engines, pumps, corn 
mills, horse shoes, breech-loading guns, and milking 
machines. One laborious engineer finds a new place for 
his air-pump, or hits upon the idea of casting his 
condenser with his framing, or with the sole plate, 
or to the cylinder, or to the entablatcre. Another 
designer of marine engines performs variations upon Horn- 
blower, or Woolf, or Samuel Hall, or Craddock ; and a rail- 
way engineer of way and works revives John Day's and 
Mr. Bridges Adams’ carlier schemes; while a locomotive 
captain reproduces the “dodges” of Timothy Hackworth 
and Dr. Church. Then there are the improvers of ships, of 
armour, and of appliances for warfare. ‘They all use mate- 
rials already in long use, they all combine them much as 
they have been combined before—but with a difference. 
One inventor of armour resorts to square bars, another to 
iron joists set on edge; one connects the parts of his 
armour by dovetails, and another by bolts. The scheming 
brought to bear upon these and other subjects is intermin- 
able, and each schemer commonly argues as if a Newtonian 
system of philosophy was contained in what he had pro- 
posed. Now it may be, and, indeed, must be, that some 
one design is preferable for some reasous to another, but it 
is doubtful whether a multitude of designs should be pro- 
tected by patent, under the name of ‘nventions. Look at 
Spencer’s surface condenser patent. It was not for a con- 
denser at all, nor was it for a given arrangement of con. 
denser irrespective of the engine. It was only infringed 
when, with inverted cylinder screw engines, the tubes in 
the condenser were placed athwart ship. If they were 
placed in line with the keel, as in, Tod and Macgregor's 
engines in the International Exhibition, or as desi - by 
the late Mr. Bodmer twenty years ago, they would not in- 
fringe upon Mr. Spencer's rights. Now who will say that 
the tubes of surface condensers having been placed athwart 
ship with other combinations of engines, there was any 
distinct violation of Mr, Spencer's rights in placing them 
thus in connection with inverted cylinder screw engines ? 
Yet, but for a technical ground, Mr. Spencer would, no 
doubt, have maintained his patent in an action at law. It 
happened, however, that it referred to a particular con- 
struction of condenser forming the subject of one of his 
former patents. Messrs. Jack and Rollo, of Liverpool, 
adopted a different construction of condenser, but as a 
matter of arrangement, placed it as Spencer had done, ‘The 
result was a law suit, and the plaintiff was defeated only 
because the particular arrangement litigated upon was not 
that of the particular condenser mentioned in Spencer's 
patent. It was on this trial that the Lord Chief Justice, 
oppressed with the contention of the rival engineers, spoke 
of “the complicated relations of the condenser to the 
engine!” But what can a judge ora barrister be expected 
to know of the little nothings and neat contrivances which 
go to make up “ designs” in modern engineering ? 

The class of schemes which relate to modern shipbuilding 
is wide and varied. Mr. Reed is resolutely striving, we 
apprehend, from the recent case of Feathers v. the Queen, 
to break through the patents in his way. What is the 
use, indeed, of a Chief Constructor of the Navy if he 
cannot give us new designs; and what is the value of his 
“ designs,” if troublesome patentees are to come worrying 
at the Admiralty with chapter and verse showing how 
enormously they have been pillaged of their mental 
capital? Not aship can be “designed” which, unless it 
be a copy of something already made, does not infringe 
upon patents by the score. Says Mr. Reed and the 
Attorney*General, “ why should the Crown pay royalties ?” 
And the question is answered, to the discomfiture of Mr. 
Feathers and the fraternity which he represents. Hence- 
forth, therefore, it is only by letters to THE ENGINEER and 
to the Zimes that designers can reclaim their own from the 
wholesale appropriations at Whitehall. We are already 
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constantly hearing of Mr. Reed's “ U-bow,” which the 
late Mr. Richard Roberts, ten years ago, urged upon the 
attention of the Admiralty, and afterwards, in person, 
presented to the French Emperor. The Times’ naval 
correspondent will have it that the U-bow embodies Mr, 
Reed’s “ theory of shipbuilding.” ‘The facts, in this case, 
are against any claim of Mr. Keed’s, but it is easy to see 
how difficult, not to say impossible, it must be to apportion 
to each designer the credit justly due tohim. It is eas 
to say that a dozen or a hundred designers, occupied wit 
the same problem, would have hit upon the same expedient. 
Bet it happens that the known instances of coincident 
invention are not numerous. Beyond certain well recog- 
nised formule in engineering, as in other channels of 
thought, men do not think alike, and it is often a most 
difficult task for one man, who has a clear and simple 
truth in his mind, to bring it within the apprehension of 
another. 

Speaking broadly, there is a clear distinction between 
invention and design, and it is not often that there need be 
any doubt as to the category in which a given subject for 
patent is to be placed. ‘There is design, but not patentable 
invention, in the marine engines and locomotives by our 
principal makers ; design in the endless schemes for perma- 
nent way, armour plating, telegraphic cables, and paraffin 
lamps. ‘There is design in pumps, buttons, steam hammers, 
looms, brick machines, and pin-cushions, but only seldom 
anything approaching invention. Keal utility abides in a 
good invention, but, as a rule, far less utility is contained in 
a “design.” ‘The difficulty of distinguishing the natural 
principle which, turned to account, gives value to a design 
(where it has this apart from the fictitious value conferred 
by novelty) is often considerable. Ina vast trade a seem- 
ingly slight modification may often save large sums, or give 
an aggregate valuable result in the superiority of the work 
done. Of such modifications are Bullough’s loom improve- 
ments, Mallet’s buckled plates, Warren’s girders, and 
others. It is difficult to say, on the one hand, that such 
designs (for they are hardly more) do not deserve patents, 
upon which those who were not clever enough or ready 
enough to hit upon them, may fairly be made to pay 
royalty. And it must be owned, on the other hand, that 
these designs are precisely of that class which is to a great 
extent common property among those who have to deal 
carefully with the subjects to which they apply. Here is 
the difficulty with a large class of quasi inventions. To 
throw them open to all is to give freely to thousands 
that of which they would never have thought themselves, 
‘To give to the first claimant (and it must be thus given if 
protected at all) the monopoly of designs which any one of 
some hundreds in the same path of inquiry would have also 
produced upon occasion, partakes of unfairness. It is here 
that the patent law fails, for want of clear principles, and 
in such cases only an arbitrary and, probably, irresponsible 
power could decide effectively what was really invention, in 
the true sense of the term, and what was not. 


THE CHARGES AGAINST THE METROPOLITAN BOARD OF 
WORKS. 

THE members of our learned soci eties must, we imagine, 
be sometimes at loss for subjects on which to write papers. 
Assuming that such is the case, we beg to commend 
to their notice the questions connected with ‘mares’ 
nests” as being especially worthy of their consi- 
deration. These very peculiar structures abound in every 
country, but it is far from easy to determine their origin, 
and the materials of which they are composed are usually 
so flimsy that they can seldom sustain much handling. 
Possibly they may have been called into being for the ex- 
press delectation of the volatile fowl known as canards, 
who avail themselves of their existence for incubatory pur- 
poses. It will not do to treat the subject with contempt ; 
they exert a far more powerful influence than might be 
deemed compatible with their nature, and it is certain that 
their presence is not confined to any locality, nor do they 
require any very remarkable concatenation of events for 
their full development. One fact may be assumed as proven, 
namely, that it is impossible for the nation to enter on the 
construction of any great work in which they will not turn 
up. ‘lhe larger the sum to be expended, and the greater 
the degree to which the subdivision of responsibility is car- 
ried, the more numerous will be the discoveries. In other 
words, under such conditions reports will continually arise 
embodying statements inimical to the reputation of those 
who have the spending of the money, and injurious to the 
professional standing of those who super.ntend the en- 
gineering operations on which it is spent. These stories— 
for they deserve no title more dignified—can hardly ever be 
traced to a satisfactory source; they elude the grasp and 
melt into thin air before searching investigation, but in this 
very weakness lies their real strength—their real power to do 
harm. One section of mankind is very prone to believe in the 
turpitude of another. Hap-hazard expressions bu ttoo often 
become the foundation on which a gloomy superstracture 
of damaging assertion is built up, in the presence of which 
the Frankenstein of the hour cowers to the earth abashed 
and appalled. We do not wish to convey the impression 
that we deprecate the straightforward honest criticism in 
which alone can be found the true means of securing to a 
nation the highest possible return for its expenditure—the 
fairest possible system of competition between contractors 
and the minimum amount of that peculiar bye-play which 
must always go on to some extent until the advent of Dr. 
Cumming’s Millenium. But there is a vast difference be- 
tween this criticism and the expressions of mere opinions 
with an importance and a deliberation sufficient to impart 
to them the character of direct accusations, often malicious, 
usually hurtful, and commonly resting on a foundation of 





sand. 
The gentlemen composing the Board of Works can | 
hardly be supposed to sleep on beds of rose leaves. Indeed | 
it is questionable if a new member joining just now, could | 
possibly sleep at all on any bed whatsoever until the prac- 
tice of a year or so had imparted a certain amount of | 
induration to his mental faculties. The same must hold 
good, we think, of the members of every other English 
public board in existence. A Lord of the Admiralty, with 


a delicate and susceptible nervous system, would be an 
anomaly. A naval constructor must have every atom of 
sensibility eliminated before he can hope to enjoy his 
berth. Members of Parliament come in for their own share 
of delicate dictation at the hands of their constituents. 
Lookers on invariably know much more of the game 
than the players; but unfortunately they so seldom 
agree among themselves that “4 advice they may 
think proper to give is invariably deprived of its 
value. Those who have watched the progress of the 
great metropolitan main drainage works have, appa- 
rently, found only too many things deserving of repre- 
hension ; and what with newspaper onslaughts, and the 
indirect attacks of men possibly actuated by motives on 
which it is not necessary to dwell, the gentlemen entrusted 
with the disposal of the funds, and their engineer, have 
had a stirring time of it. From the moment the first sod 
of these works was turned, the first brick laid, discoveries 
have been made without number of various systems of 
peculation and wrong-doing —to call things by their proper 
names—which only required to be substantiated in order 
to prove that the Metropolitan Board of Works was a 
model of iniquity. In very many instances we feel little 
doubt that’ these statements were made in all good faith, 
and we cannot absolve the board from a certain negligence 
which lent them a colour of reality otherwise wanting. 
As time rolled on these accusations multiplied and gathered 
strength, until, at last, they became invested with an 
importance sufficient to ensure them a hearing before a 
Parliamentary committee—the panacea for all evils. The 
results are sufficiently manifest in the fact that the mem- 
bers of the board still hold on the even tenor of their way, 
and that Mr. Bazalgette and his engineers still discharge 
their duties, as they have done from the first. Blue books 
are in no sense light reading, nor are they nearly so 
popular with the public as the columns of the daily press ; 
and so the board, thinking that it was high time that its 
side of the case should be Becy has printed and published 
a very clear and straightforward disavowal of a round 
dozen or so of the more important charges brought against 
it and Mr. Bazalgette. ‘The preparation of this report 
has been confided to a committee appointed by the board, 
and the initial steps taken, consisted in an apparently 
searching investigation into the origin of the charges. In 
order that no reasonable doubt may exist as to the sub- 
stantial accuracy of the conclusions arrived at by these 
gentlemen, a Jengthy correspondence has been printed in 
the form of an appendix; and it is but just to say that we 
have risen from its perusal with the conviction that not one 
of the fourteen special charges has been proven. It is 
simply impossible, indeed, to trace them to their source. 
The entire thing is acapital illustration of the usual proceed- 
ings of those who make the discovery of underhand iniquities 
a special business. On inquiry it is found that A. has made a 
particular statement ; advancing a little, it comes out that 
A. heard it fron B. This gentleman is asked for his 
authority, and he explicitly denies ever having made any 
statement of the kind—at least, in the shape proposed. 
The Hindoos believe that the world is supported on the 
back of an elephant, the elephant in turn stands on a 
tortoise, and the tortoise on they know not what. The com- 
mittee of investigation found it no easy matter to get even 
as far as the tortoise. It is not necessary that we should 
recapitulate the charges. If our readers are not already 
familiar with them, it is certainly not the fault of those 
to whom they owe their existence. We may cite one as an 
example—the first on the list. It was “said” that in the 
northern outfall works the foundations were not carried 
to the depth shown by the plans and specification ; and 
even that these sewers were built upon the grass; and 
thereby a great saving of expense accrued to the contractor 
for which no deduction was made. On examination, it is 
found that the two gentlemen “said” to have made this 
statement, individually deny having done anything of the 
kind; and the resident engineer proves unmistakably 
that, so far from the work of excavations having been 
scamped, the foundations have actually been carried 
down to a depth greater than that specified; the con- 
tractor having excavated 30,000 additional cubic yards of 
earth, and used a like quantity of concrete, in excess of 
that which would have been necessary had the work been 
executed as shown in the contract drawings. We may cite 
the second charge as an example of the whimsical system 
on which attacks on public bodies are sometimes based. 
On the works of the northern outfall it was necessary that 
a certain coffer-dam should be constructed, but it was 
alleged that this never was done, and that the contractor 
put the price in his pocket. The fact all the while being 
that this very dam was inspected by several members of 
Parliament and eminent engineers, in no way connected 
with the board, and that at this moment a length of 400ft. 
of it is still in existence! It will be seen from this that the 
contractors have not escaped—indeed, they have come in 
for a full meed of the good things going in the way of 
abuse. Many of the remaining charges are based on no 
better foundation ; and others show human nature in an 
aspect on which it is not pleasant to dwell. 

That the Metropolitan Board of Works has been lax in 
some things, indifferent in others, and occasionally careless, 
if not incompetent, under circumstances where both care- 
fulness and competency were imperatively demanded, is 
probable enough ; and that Mr. Bazalgette has not invaria- 
bly displayed all the caution desirable, we are not disposed 
to deny; but it is certain that the shortcomings of a public 
body administering national funds cannot be corrected by 
the species of vicarious accusation combatted in this report 
—it cannot injure the strong although it may afflict the 
weak. In the present instance those attacked are but 
‘strengthened by the conflict, and if abuses really have 
existence, it is certain that they cannot be eliminated from 
the system by foes who elude the grasp of the straight- 
forward investigator. 


FRENCH LOCOMOTIVES. 
EXISTING variations in the practice of locomotive con- 


struction may be regarded with strict propriety as the best 
possible proofs of the fallacy involved in the proposition 








Fes. 3, 1865. 


— 





that some single special pattern of engine must necessarily 
be better than any other. It is not easy to point out, even 

in Great Britain, two distinct lines of railway worked by 

rolling stock of precisely the same kind. If we extend 

our sphere of observation, and include the railway system 

of the world, we shall find that the points of distinction 

marking the individuality of national habits, customs, and 

manners, are not more strongly defined than the mecha- 

nical peculiarities of the locomotives working in each 

country. Thus, there is nothing strictly analogous to the 
American locomotive to be found within our shores. The 

latest efforts of French engineers can not be paralleled in 

England. Even in India—a country supplied directly 

from the parent land not alone with the talent, skill, and 

information necessary to carry out the construction of rail- 

ways, but actually with the machinery indispensable to 

their operation—we still find that the engines and carriages 

form for the most part a class to themselves, which it has 

not been found desirable to imitate elsewhere. The rule is 

universal; it has been worked out with an accuracy, a 

minuteness, and a persistency, which cannot for a moment 

be attributed to chance, or the operation of the individual 

proclivities of mechanists or railway companies. In every 

region to which the locomotive has found its way, we per- 

ceive that the machine has undergone a species of accli- 

matisation, without which, apparently, its sphere of useful- 
ness would be restricted within very narrow limits. Nor 
is this variation in physique confined to minor matters of 
detail. On the contrary, it extends to every portion of the: 
engine, being so comprehensive in its scope, that in many 
cases the entire external form has undergone a modification 

equivalent to a complete and thorough re-modelling. It is: 
not easy todetect many points of similarity between the Crewe: 
express engines of the London and North-Western and the: 
great ten-wheeled machines working the Bhore Ghaut of 
the Great India Peninsular Railway, while neither have: 
many features in common with the huge coal burning en- 
gines of MM. Flachat or Petiet. The variations in the general 

form and arrangement of mere details are more remarkable: 
for their multitude than for their individual importance ; and. 
as they are in no way necessary to our argument, we have: 
no intention of urging them upon our readers as one of its: 
heads. It is simple folly tourge that facts we adduceare solely 

the results of national peculiarities in the matter of me-- 
chanical taste, or that they have been brought about by the 

caprice of those to whom the production of the machines in 

question has been entrusted. ‘The history of the locomotive 

is a flat contradiction to the last proposition, and it has yet 

to be demonstrated that national taste is sufficiently power- 

ful to insure the adoption of certain designs irrespective of 
their actual merits—a fact which, we think, effectually dis- 

poses of the first. Weare not, however, prepared to deny 

that this matter of taste has exerted a certain amount of 
influence—too small, at the same time, we submit, to pro- 

duce anything moreimportant than a few modificationsnearly. 

or quite inoperative asregards the actual results obtained from: 
machinery in practice. The true source of every departure: 
from an initial type lies far deeper than any such superfi- 
cial influences can penetrate. It must be sought in the: 
commercial conditions under which a given line or am entire 

system can alone be worked with profit and economy, andl 
to these conditions the wishes, likings, or desires of the’ 
mechanical engineer must submit with what grace they 

may. We have no doubt whatever that Stephenson very 

greatly admired the first “long boiler” locomotive built 

from his desigus; yet he lived long enough to see it re-- 
jected from almost every line in existence. Four wheeled: 
engine had able advocates for years, but with few excep-- 
tions every machine of the kind has either found its way: 
to the scrap heap, or undergone such modifications that: 
its paternal progenitors could hardly identify it now.. 
Brunel, and many men equally able, stuck by high wheels. 
to the last. We, their successors, are wiser in our genera-- 
tion, and know that excessively high wheels are incompa- 
tible with certain working conditions rendered necessary by; 
the development of traffic; in a word, that which is, im 
modern locomotive practice, is generally so nearly right 
that wide departures from it are unadvisable ; and if engines 
of a particular pattern are f2und working a certain line to 
the exclusion of every other pattern, it may be safely 
assumed that the circumstance is not an evidence of taste, 

or fashion, or prejudice, but simply of the fact that the en- 
gines in question answer a better purpose under the given 
conditions than any others of a different type. 

While the working of the French railways remained 
identical, or nearly so, with the system inaugurated in. 
Great Britain, the locomotives of the two countries pre-- 
sented no salient points of difference. The experience of a: 
few years sufficed to show that important changes were: 
desirable. ‘The changes have been made, not suddenby,. butt 
cautiously and by degrees, as all great reformations 
be made; but from the moment that they begam im the 
system they became indispensible in the plant by wich 
that system was worked. Therefore, new designs were 
introduced, and modifications crept in day by day; and 
thus we find, at the present moment, that many and im- 
portant differences exist between the locomotives of La 
Belle France and those which have done so much to raise 
England in the scale of nations. The distinguishing cha- 
racteristic of the French railway system is the smallness of 
passenger relatively to goods traffic, as compared with 
England. It is possible that this is, to some extent, due 
to the fact that the great mass of the people are not given 
to travel. As a consequence, traffic of this kind must 
be solicited by low fares; and as these are incompatible 
with speed, we find that the average rates of passenger 
trains, especially in the rural districts, are considerably 
lower than the people of England would tolerate. Phy- 
sical geography tells us that the country is very much 
larger thun Britain, its area amounting to about 200,000 
square miles. The geography of trade, if we may use the 
phrase, points out that the disparity is vastly greater than. 
that determined purely by superficial area. In other~ 
words, the great centres of business and commerce are s@ 
widely spread, that the distances over which goods require 
to be conveyed are very considerable, and as goods can only 
bear a certain rate for carriage, no matter how great the 
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distance, a low tariff is rendered necessary to encourage 
trade, or, indeed, to secure any business whatever to the 
railway companies. Merchandise which in Great Britain 
might find a market within fifty miles of its place of pro- 
duction, may possibly require in France to be transported 
through three times the distance. This is especially true 
of inland towns doing a foreign trade, yet far removed from 
a seaport. It is not remarkable, then, that in France every 
effort has been strained to produce an engine whose dead 
weight shall bear the smallest possible proportion to the 
paying load—hauling the heaviest trains at the lowest pos- 
sible speed compatible with keeping the line clear. Thus the 
average velocity of goods trains is but fifteen miles per 
hour, little more than one-half or two-thirds of that usual 
with us. In France it is certain that we hear little of coal 
trains running at 45 miles an hour—a speed which has been 
at least tried on more than one of our competing lines. 
Under such conditions it follows that all recent improve- 
ments affect goods engines principally, extending in a 
minor degree to mixed engines for heavy passenger 
traffic, while the express engines are nearly what they 
were with us ten years ago, when Mr. Crampton’s 
productions were yet popular on the narrow gauge. 
For some years, as we have said, engines of the 
English type were alone employed, but in 1854 the heavy 
mixed locomotives began to take the place they really 
deserve ; and since the introduction of recent improvements, 
adapting them to burn a wretched small coal to be 
had at a low price, they bid fairly to become more po- 
pular than ever. Under the influence of peace and a low 
tariff, the goods traffic increased so much between 1851 and 
1854, that the heaviest six-wheeled engines, while playing 
havoc with the permanent way, were still found to be 
deticient in power, a state of affairs to which we are rapidly 
drifting ourselves, notwithstanding our generally heavier 
track. In the year 1856 appeared engines with eight 
coupled drivers, The Chemin du Fer du Nord resolved to 
utilise every-atom of dead weight, in order to secure the 
adhesion necessary to enable very small wheels to work 
up the thrust of pistons 18in. or 20in. in diameter, under 
certain conditions, abolished the tender between 1859 
and 1862, ordering several tank engines of the heaviest 
class, with eight coupled drivers, to work those sections 
in which heavy grades are encountered. Even these have 
not been found sufficient, and in 1863 the maximum limit 
of modern locomotive construction was reached by the 
introduction of tank engines with twelve wheels coupled in 
groups of six, eachgroup being furnished with an indepen- 
dent pair of cylinders ; the total weight for adhesion, in 
running order, being not less than 593 tons. It is possible 
that these engines are really the most powerful in ex- 


istence. It is certain that none of the same weight are to 
be found in this country; the heaviest Mnylish ex- 
amples, the locomotives working the Metropolitan, 


weighing but 42 tons, of which 30 tons are available for 
adhesion. Of the remarkable design adopted by M. 
Petiet it is not necessary that we should speak at length. 
Our readers must, ere this, be familiar with its principal 
characteristics. During the last year or two it has been 
found advisable to increase the speed of a certain number 
of the heavy passenger trains on the same railway, prin- 
cipally, we believe, because of the development of traffic, 
and the consequent crowding of the line. In order to 
meet this demand, a few engines have been built with four 
high drivers; and in order to avoid the use of Jong coupling 
rods, of which French engineers apparently stand in awe 
,at considerable speeds, each pair of drivers is fitted with an 
‘independent pair of cylinders. ‘Time can alone prove the 
jmerits or defects of a design on which we are not disposed 
ito look with much favour. 
' In all these locomotives English practice has been widely 
\departed from : it must be admitted with good reason. We 
ido not claim for the peculiarity of arrangement apparent in 
the valve gear, &c., any improvement on the simplicity of 
\detail which goes so far to render English locomotives the 
‘best in the world. With this matter it is quite possible 
\that individual matters of taste have had something to do. 
‘The Frenchman likes to see his machinery at work, and in 
ithe repairing shop everything most likely to get out of 
iorder is easily accessible. On such points opinions will 
differ, but it is not easy to avoid the conviction that the 
‘ railway companies of France, aud the engineers who supply 
them, know too well what they are about to permit mere 
prejudice to influence them in any way; and it is certain 
that no matter from what point of view we regard their 
practice and its results, there is much valuable information 
to be acquired from a careful consideration the doings of 
our professional brethren. 


COTTON GINS. 


Mvucn of the cotton sent as samples from various 
countries to the International Exhibition of 1862 was 
badly ginned, and a portion of it indeed was completely 
spoiled in ginning. Taking “ middling Orleans” cotton, 
at that time at 13d. per pound, much of the cotton ex- 
hibited, and which was originally of an equal quality, was 


so injured by the gin as to be worth but 8d. or 9d. In 
some cases the fibre was completely cut to pieces. Mr. 


William Wanklyn made a valuable and discriminating 
report upon the many samples in question; and the words 
* spoilt in ginning” occur constantly throughout his report. 
Taking the annual consumption of cotton in Great Britain as 
300,000,000 lb., and this is not one-half what it was four or 
five years ago, the extent of the injury inflicted by bad 
ginning, if taken at even 2d. a pound, is, by itself, upwards 
of £4,000,000, 

There are three descriptions of cotton gins in extensive 
use. The oldest is the Indian churka, consisting of a pair 
of small wooden rollers, perhaps an inch in diameter and 
eight inches long. They are geared together so as to 
revolve, in opposite directions, at equal velocities. The 
rollers are turned by one hand, and the seed cotton is fed 
by the other. The rollers are so small, and their bite so 
Strong, that, while the fibre is drawn through, the seeds 
are held back. The churka, or roller gin, delivers an 
almost infinitesimal quantity of clean cotton or lint in a 
day; but, on the whole, it does its work thoroughly as far 





as it is done at all. It is obvious, however, that the 


| wooden rollers must spring, and that sometimes whole 


seeds are taken through; while in other cases the seeds 
are crushed and mixed with the staple. An improvement 
upon the churka is a pair of very small fluted steel rollers. 
These are stiff, and, while they obtain a strong bite upon 
the fibre, they completely exclude the seed. But gins of 
this description are almost wholly out of the question, se 
far as commercial purposes are concerned. 

Towards the close of the last century Eli Whitney, an 
American, greatly promoted cotton cultivation in his 
country, by means of a simple and most effective invention, 
which has for many years been employed almost exclu- 
sively in the preparation of American seed cotton for 
market. Whitney fixed a number of circular saws upon a 
shaft, which was made to revolve rapidly. Each saw 
moved between and very close to a pair of bars in a “ grid,” 
the teeth projecting a little beyond the bars. Upon the 
grid was ted the seed cotton, and the teeth of the saws 
seized upon the fibre, drawing it through the grid, while 
the seeds, too large to pass, were left behind. A rapidly 
revolving cylinder set with bristles brushed the cleaned 
cotton, or lint, from the saws, and by their very force of 
revolution blew it, over a “ mote board,” intoa “ lint room ” 
beyond. Whitney’s saw gin was most effective in respect 
of separating power, but it injured all long-stapled cottons, 
as may be readily imagined. The teeth of the saws, 
revolving at great speed, caught the delicate filaments of 
the cotton, and tangled them in knots, or “neps,’’ as the 
Manchester spinners call them. Between the cleaning 
power of the saw gin and the churka the comparison is 
something like 200 to 1, but the saw gin is totally unfit to 
deal with the long-stapled Sea Island or Egyptian cotton. 

The saw gin has been modified in detail, but not in prin- 
ciple, by substituting a circular smooth-edged disc for every 
alternate saw, and by adding a spiked feeding roller, to 
ensure regularity in feeding. 

Another and later form of gin is that known as 
Macarthy’s, for some years made by Mr. Dunlop, of 
Manchester. This has a leather-covered roller, say 5in. or 
Gin. in diameter, and made to revolve at from 90 to 120 
revolutions per minute. A blade of thin steel is fixed very 
near to the roller, and in such a position that the fibres are 
drawn under the blade while the seeds are held back. The 
roller is generally grooved spirally, to increase its bite upon 
the cotton. The action of the gin is greatly improved by 
a vibrating blade, working rapidly to and fro over the edge 
of the fixed blade. In this improved form the Macarthy 
gin is now made by Messrs. Platt Brothers, of Oldham ; 
Kvan Leigh and Son, of Manchester; and Dobson and 
Barlow, of Bolton. So great is the present demand for 
cotton gins, that nearly or quite one thousand are made 
weckly in Lancashire, mostly upon the Macarthy prin- 
ciple. These gins do their work very well, turning out the 
staple unimpaired, but their rate of delivery is slow, and 
they are expensive, and the vibration of the overlapping 
knife causes great tremor in working. 

At the exhibition, last year, at Turin, upwards of thirty 
cotton gins upon different principles were exhibited. The 
Italian Government is giving great attention to the culti- 
vation of cotton, and to its preparation for market. It was 
arranged, therefore, that each of the gins should be worked 
for a period sufficiently long to fully test its capabilities. 
The experiments were conducted with great care and appa- 
rent accuracy upon Italian cotton of a staple a little longer 
and finer than that of the Smyrna cotton, now coming in 
considerable quantities from Turkey. Messrs, Platt’s 40 in. 
gin, with din. roller, making 103 revolutions per minute, 
but fed by an unskilled hand, turned out but 9°4 lb. of clean 
cotton per hour. Ata slower speed, but with better feed- 
ing, the same gin delivered 11:41b. per hour. Dobson and 
Barlow’s 40-in. gin, with a 44in. roller, making 138 revo- 
lutions per minute, and fed by the exhibitor himself, turned 
out only 121b. per hour. Messrs. Leigh and Son’s 
40-in. gin, with Sin. roller, making 80 revolutions per 
minute, and fed by the exhibitor himself, tarned out, in two 
trials, respectively 18 lb. and 21°92 lb. of cotton per hour. 
The 30in, double roller gin, by the same firm, worked at 
100 revolutions, turned out as much as 36°7 lb. of cotton, 
bunt this is in reality the product from two gins, combined 
as one. ‘This was the greatest delivery by any one of the 
roller gins tried. 


A cotton gin upon an improved principle is now attract- 
ing much attention in Lancashire, and it is probable that, 
from its extreme simplicity, its great delivery, and the 
good quality of its work, it will, to a great extent, super- 
sede the Macarthy gins. The new gin is the invention of 
Mr. Brakell, of the North Moor Foundry Company, Old- 
ham, It comprises the usual Macarthy roller, but instead 
of knives, a “ knife roller,” as it is called, is made to re- 
volve rapidly, almost in contact with the ginning roller, a 
steel blade or “doctor” being placed close in between the 
two rollers, on the delivery side of the machine. The 
chief novelty consists in the “knife-roller.” This is a 
stout tube of gas pipe, with journals at the ends, and 
having placed around it a number of steel washers, not at 
right angles to the axis of the roller, but diagonally across 
it, the washers being oval, instead of circular, although, of 
course, when the knife-roller is viewed from the end they 
appear circular.} When placed in rapid revolution the 
washers on the knife-roller draw the seed cotton alternately 
right and left along the edge of the doctor, the ginning 
roller meanwhile pulling away the fibre. Mr. Brakell has, 
moreover, produced a ginning roller consisting of alternate 
washers of malleable cast iron and leather, the pulling or 
tractive force of which upon the seed cotton is much 
greater than that of the Macarthy roller, while it does not 
at all injure the staple of such cotton as has been thus far 
tried upon it. The improved ginning roller and the knife 
roller together have more than doubled the cleaning power 
of the roller gin, as heretofore constructed. We have seen 
the knife roller turning out cleaned short-stapled Syrian 
cotton at the rate of 501b. per hour for a 40in. gin; 
and Mr. Watts, the secretary of the Cotton Supply Asso- 
ciation, and other competent judges, pronounce the ginning 
to be very good. The new gin is exceedingly simple, and 
its first cost, therefore, is small. It has no cams, cranks, 





vibrating knives, or complicated parts, and hence it works 
noiselessly and without vibration. It is self-feeding, and 
one person may thus attend three or more gins, which, 
together, will turn out many times more than could be 
effected by a single attendant upon any other roller gin 
now known, 

‘ The advantages of a gin which, while turning out nearl 
as much clean cotton as the saw gin (a form of gin whic 
few cotton growers will use on any account), does not 
break or knot the fibre, are obvious enough. The new gin 
has but three wearing parts. The ginning roller appears 
likely to last for years, whereas the Macarthy roller re- 
quires to be re-covered, at a cost of £3 or £4, at short 
intervals of time. The saving in cost, weight, and bulk, 
together with an ascertained saving in power (the roller of 
the ordinary Macarthy gin becoming so warm by friction, 
after a short period of working, as to dry very damp cotton), 
appear to give the new gin the command of the Indian and 
Turkish staples, which, for years to come, are likely to 
take the place of American cotton in English mills, 





Deatu.—On the 28th January inst., at his residence, Brunswick House, 
Hull, Henry Blundell, Esq., J.P., aged 75, Friends will please to accept 
this intimation. 
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Grants of Provisional Protection for Six Months. 

2485, WILLIAM GarRpnNeR, Lever-street, St. Luke's, London, *‘ Improvements 
in iron safes for the preservation of property from robbery and fire.”— 
Petition recorded 10th October, 1864. 

2621. Josern SourD, Nelson-square, Blackfriars-road, Surrey, ‘‘ A new or 
improved dredging ine.”"—A tion from Charles Gheer- 
brank, Paris.—Petition recorded 22nd October, 1864. 

2883. ALEXANDER ANGUS CROLL, Coleman-street, London, ‘ Improvements 
in the preparation of materials to be used in the purification of gas for 
illumination.”—Petition recorded 18th November, 1864. 

2987. FREDERICK BERNARD Darina, Bayswater, London, “An improvement 
in levels and other instraments requiring nice adjustment.”—Petition 
recorded 30th November, 1864. 

8029. WituiaM Epwakp Newton, Chancery-lane, London, “ An improved 
method of operating guns in fortifications and floating batteries, and in 
the construction of rotating towers for the same.”—A communication 
from James Buchanan Eads, St. Louis, Missouri, U.S.—Petition recorded 
5th December, 1864. 

8068. Sipnty Truss, Hough Green, Cheshire, “ Improvements in the con- 
struction of rails for the permanent way of railways and tramways.”— 
Petition recorded 10th December, 1864. 

3079. ALBERT BAKER, Walpole-street, New Cross, Surrey, “ Improvements 
in apparatus for ascertaining the depth of water and the speed of ships 
and vessels,”"— Petition recorded 12th Decemer, 1864. 

3115. WtLiiaM BaRDwR.L, Great Queen-sireet, Westminster, London, “ An 
improved method of utilising sewage and urine, and for facilitating their 
passage throuxh pipes, thereby preventing the pollution of rivers and 
streams.” —Petition recorded \6th December, 1864. 

8131. ARTHUR AUCKLAND LEOPOLD ( EoRO CocuRaNE, Portsmouth, Hamp- 
shire, “ Improvements in apparatus for heating aud evaporating liquids 
and fluids.” — Petition recorded 17th December, 1864. 

3143. Evaene Constant Manis Bonnigr, Rue de la Pepinigre, Paris, “ An 
atmospherical machine, or the perpetual motion by atmospherical 
pressure.”— Petition recorded 19th December, 1864. 

3165. THoMas Woopwakb, Birmingham, “ Improvements in breech-loading 
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tire-arms.”"— Petition recorded “1st . 

3236. Tuomas Ricuarkps Hakpine, Leeds, Yorkshire, “ Improvements in 
apparatus for the manufacture of pins and hackles or gills.”—Petsion 
recorded 29th December, 1864. 

$252. Louis Puttipps EoouarD Max, Upper Stamford-strcet, Surrey, “ Im- 

provements 1 treating oils and bydro-carbons, and in apparatus for the 

same and other operations in which matiers have to be purified, clarified, 
and refrigerated or condensed.”—A communication from Etienne Laporte, 

Boulevart de Sebastopol, Paris.” — Petition recorded 30th December, 1864. 

. Epwarp Bevan, Birkenhead, Cheshire, and ABeL Fiuxmine, Liverpool, 

**An improved jicket or protector for metallic and other vessels and 

structures ining solid b » liquids, or gases, to prevent 

radiation of heat from or communication of heat to, such vessels and 

structures.’’— Petition recorded 2nd January, 1845. 

30. CHarLes PickwortH, Howmer-road, Hackney Wick, Middlesex, “ Im- 
proved means of communication between the passengers and guard and 
between the guard and driver of a railway train in motion,” 

32. Joun WILLIAM BranForD, March, Cambridgesnire, “ linprovements in 
washing, squeezing, aud mangling machinery.” 

36. ALFRED Vincent Nkwton, Chancery-lane, London, 
provements in sewing h and hanism for driving the same,”"— 
A communication from Jacob Zuckerman, San Francisco, California, 
U.S. 

38. Gustav ADoLPH BucaioLz, Alfred-place Brompton, Middlesex, Improve- 
ments in apparatus for hulling grain and for reducing granular sub- 
stances.” —Petitions recorded 5th January, 1865. 

40. JosepH EMILe ViGOULETE, Nelson.square, Commercial-road, Peckham, 
Survey, “ Improvements in the treatment of carb i ls, and 
in apparatus for preparing agglomerated fuel.” 

46. AnTHUR ReyYNoLrs, Bagillt, Flintshire, “improvements in smelting 
zinc ores, and in apparatus employed therein.”’ 

50. Tuomas RicHarDsun, Newcastle-upon-Tyne, and Martin Diepericn 
Rucker, Leadenhall-street, London, ‘* Improvements in treating guano,” 

52. Epwarp Tyger, Old Jewry Chambers, London, “ Improvements in 
apparatus used in train signalling on railways.”— Petitions recorded 6th 
January, 1865. 

57. Epwarp> Branes, Priory-road, Kilburn, Middlesex, and Conrap 
WILLIAM Finzet, Bristol, ‘‘ Improvements in the construction of vacuum 
pans.” 

58. James ATkins, Birmingh “ Impr ts in the facture of 
metallic bedsteads, which improvements are also applicable to the manu- 
facture of other metallic articles.” 

60. Josxru Josian BuackuaM, Birmingham, ‘‘ Certain improvements in 
brooch or other like fastenings.” 

62. Joun FRANKLIN Jongs, Rochester, Monroe, New York, U.S., “‘ Improve- 
ments in hinery for the facture of paper board.” — Petitions 
recorded 7th January, 1865. 

64. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in machinery or apparatus for cleaning rice, coffee, and other grains or 
seeds having an outer hull or inner pellicle.”—A communication from 
Nathanael Greene and Walter Clement Key, Marseilles, France. 

68. WiuuiaM Davies, Liverpool, “improvements in machinery for the 
manufacture of cavendish, negrohead, and other tobacco."—/etitions 
recorded 9th January, 1865. 

74. JONATHAN CLARK Brown, Brooklyn, Kings, New York, U.S., “ An im- 
——- in machines for cutting match splints, toothpicks, and similar 
articles,” 

78. ApoLpH Meyer and Moritz Meyer, Liverpool, ‘‘Improvements in 
breech-loading fire-arms.”—A communication from Wilhelm Gerhardt, 
Schnackenburg, Hanover. 

80. Wiliam CLARK Chancery-lane, London, “ Improvements in preparing 
or treating wood and other vegetable fibrous materials for the manufac- 
ture of pulp for er.”"—A communication from Zéphirin Gaspard 
Alexandre Nathan Pétrone Orioli, Amable Alfred Fredet, and Pierre 
Amable Henri Matussiere, Boulevart St. Martin, Paris. — Petitions recorded 
10th January, 1865. 

86. Witaam Epwarp Grpan, Wellington-street, Strand, London, “ Im- 
proved pincers for gas and other pipes."—A communication from Jules 
Chartiez, Faubourg St. Martin, Paris. 

88. RicHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
in engraving upon crystal, glass, and silici bst a i 
cation from Charles Kaphael Maréchal and Cyprien Marie Tessié du 
Motay, Metz, France. 

94. ABRAHAM Cooper, Gracechurch-street, London, “Improvements in 
furnace flues for the consumption of smoke.” 

96. James Gaarron Jonas, Biaina lron Works, near Newport, Monmouth- 
shire, “ impr in hinery used for densing at pheric 
air, and in machinery worked by compressed air, employed in getting 
coal, stone, and minerals.”"—Petitions recorded 1ith January, 1865. 
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“Certain im- 


























Notices to Proceed. 

2207. CHARLES FerDInaND Metke Jessen, Robert Town, near Normanton, 
Yorkshire, ‘Improvements in processes for treating, softening, and 
preparing silk waste or pierced cocoons, which improvements are 
applicable to the treatment of other descriptions of fibrous materials.” 

2302. Stepuen Bates, New Radford, Nottingham, “ Improvements in the 
manufactare of lace or other fabrics, and in the machinery or apparatus 
employed therein.” 

2307. CHARLES WELLINGTON HOWELL, Le adenhall-street, London, ‘* Improve- 
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means or apparatus for communicating from the passengers or driver to 
the guard of a railway train.”—Petitions recorded 20th September, 1864. 

2821. JuLes Ropert Hormany, Carnaby-street, Golden-square, London, 
** An improved disconnecting lever to release instantly any vehicle when 
the horses fall or run away. 

2324. Francois LAURENT Marie Dorvavtt, Rue de Jouy, Paris, “A new 
or improved means of preventing the fouling of ” 

2327. Isaac Watts, jun., Manchester, ‘‘ Imp its in the construction 
of burners for |amps.”—A communication from Theodore Bourne and 
James Edgar, New York, U.S. 

2328. Joun Cuark, North London Railway Works, Bow, Middlesex, “ Im- 
rovements in axle-boxes, and the means of operating the same, and in 
rake blocks used therewith.” 

2329. Tuomas WALKER and THOMAS FReRDINAND WALKER, Birmingham, 
“Improvements in means or apparatus for the utilisation of sewage 
matters, part of which improvements is applicable to raising and forcing 
other fluids.” 

2330. Groror Lister, Clement-street, Leamington, Warwickshire, ‘‘ Im- 
provements iu fire-urms.”—Petitions recorded 22nd September, 1864. 

2336, MicHart Hewry, Fleet-street, London, “Improvements in dyeing 
and tanning, and in preparing for dyeing aad _printing.”—A communica- 

tion from Flavie Victorine Augustine Autier, Boulevart St. Martin, 





2549, Joun Howard Kipp and James Cuapwick Matuxgr, Manchester, 
“Improvements in floor-cloth and in its manufacture.” — Petitions 
recorded 28rd September, 1864. 

2345. Wittiam Carter, Nottingham, “ Improvements in the construction 
— oa of frames employed in the dressing of lace or other 
fabrics,”’ 

2.49. WitLIAM Greener, Birmingham, ‘‘ Improvements in breech-loading 
arms, and in cartridges to be employed therein.” 

2350. WILLIAM ARTHUR, Atherington, D hire, “‘ Improvements in com- 
passes or apparatus for registering the course steered by a vessel during 
any given period.” 

2352. JouN THOMAS StRouD, Birmingham, ‘‘ Certain improvements in the 
means and materials used in representing the glass parts of gas and lamp 
fittings and chandeliers, as weil as the representing of lustres and other 
articles of glass on show cards, pattern books, and other illustrations 
relating to the same.” 

2353. Konsrt Harrersiry, Manchester, “ Improvements in portable warm- 
ing apparatus.” — Petitions recorded 24th September, 1864. 

2354. GrorGEe Printy WHEELER, Abinghall, Gloucestershire, and Joun Fox 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
& ENGINEER, at the office of her Majesty's Commissioners of Patents. . 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
1708. G. Hanrsuorne, Dudley, ** Packing for engines or machines.” —A com- 
munication.—Dated 9th July, 1864, 

This invention consists in packing the cylinders and pistons, or other 
similar working parts, of engines or machines which may require air-tight 
age by the employment of a jacket of mercury for such parts to work 

n. For instance, in constructing a steam engine, an outside cylinder of 
cast iron is em) —_ having projecting flanges for the support of the 
guide frames. Inside this a second cylinder is placed, formed of boiler 

late, with a cast-iron top rivetted to it ; between these two cylinders is a 
jacket space, filled with mercury, in which works the moving cylinder, 
the mercury keeping the cylinders constantly packed steam tight.—Not 
proceeded with. 

1741. T. T. Coucnin, Crucifiz-lane, Bermondsey, London, “‘ Obtaining motive 
nwoer.”— Dated 13th July, 1864. 

This invention consists of certain improvements in the mode of obtaining 
motive power by means of compressed air, and in the distribution and 
application of such power for the purpose of driving stationary engines, or 
any other machine or apparatus actua‘ by pressure of steam or other 
fluid or liquid.— Not proceeded with, 

1749. W. Waitp, Manchester, * Pressure gauges."—Partly a communication. 
—Dated \3th July, 1864. 

This invention relates to gauges upon the principle of those which are 
arranged so that the pressure to be meas or gauged will act upon a 

iston of small area, and the motion of which is transmited to a piston of 
large area (or vice versa), the second piston acting against the pressure of 
any suitable fluid, such as mercury, which is so arranged as to rise into and 
fill a tube higher and higher the further the pistons are moved, so that a 
column of this fluid is obtained of greater height and, consequently, of 

ater pressure, for every increase in the extent of the movement in the 
pistons, the height of such column indicating the pressure acting upon the 
pistons, The First part of this invention consists of an improved combina- 
tion, ar it, and construction of pressure gauges acting upon the 





Guoyy, » “Imp mi in the preparation and appli 
of certain materials for the purpose of cleaning and polishing the surfaces 
of metals, which are also applicable to other pur, 2 

2357. WiLLIAM Scort, Belfast, Antrim, Ireland, “ Improvements in appara- 
tus for casting iron pipes.”—Petilions recorded 26th September, 1864. 

—. beng Henry OrtH, Althorne, Essex, ‘‘ An improved article of 

urniture.” 

2572. IskaKL Parkes, Westbromwich, Staffordshire, “ Improvements in 
shears for cutting metal.”— Petitions recorded 27th September, 1864, 

2384. Joun Weems and WILLIAM Werms, Johnstone, Renfrewshire, N.B., 
* Improvements in engine governors and in apparatus for indicating and 
regulating the flow of fluids and liquids.” 

2387. Tuomas JAMES DENNE, Mile End, London, ‘‘ An improved method of 
protecting the sides and bottoms of iron snips and other submerged 
iron structures.”— Petitions recorded 28th September, 1864. 

2393. CoLEMAN Derrigs, Houndsditch, London, ‘‘ Improvements in light- 
ing and ventilating.” 

2399. GeoRGE ALLIX, Jersey, ‘‘ Improvements in reefing topsails and top- 
gallant sails, aud in apparatus employed therein.” 

2401, Gores Linpsiry, Paddington, London, “ Improvements in brake 
blocks.”—/etilions recorded 29th September, 1864. 

2410. WintiaM Henry GRAVELEY, Upper East Smithfield, London, “ Im- 
provements in steam machinery and sea water distilling apparatus, all 
for use on board ship.” 





above principle as follows :—If the pressure of steam is to be gauged an 
inverted syphon or bent pipe tion is made b the same and the 
gauge, so that a quantity of condensed steam will collect in the bend of the 
pipe, which will prevent the hot steam from coming in direct contact with 
thediaphragm of the gauge. The diaphragm acted upon by the pressure of 
the machine is a disc of prepared vulcanised india-rubber, which is placed 
with its outer edge against a seating in the lower part of the gauge, and is 
secured against this seating to make a tight joint by a perforated screw 
lug, which acts upon that part of the diaphragm against the seating, but 
eaves the central portion of the diaphragm exposed to the action of the 
pressure to be gauged. A piston or plug comes against the diaphragm 
upon the side opposite to that upon which the pressure acts, so that the 
ressure in fact comes directly upon the end of the piston, the diaphragm 
ing employed merely to prevent the escape of fluid past the piston, which 
can thus be made to fit freely without the necessity for packing. The 
piston above named is connected with another piston, the end of which 
acts against another elastic diaphragm of prepared india-rubber, which is 
kept against a seating by a disc which presses upon the margin of the 
diaphragm, so that the mercury placed in the cavity bet the diaphrag 
and disc cannot The disc is pressed down upon the diaphragm by a 
part at the lower end of a vertical metallic tube (open at one side), which 
forms a cover for the glass tube into which the mercury rises when the 
pistons are acted upon, the vertical metallic tube being graduated so as to 
the height to which the column rises in the glass tube. The 











2414, WILLIAM Epwarb Newton, Chancery-lane, London, *‘ Imp ts in 

hinery for embossing, hing, cutting out, avd folding and finish- 

ing collars, cuffs, wristbands, and other articles from paper, paper cloth, 

and other fabrics.'"—A communication from Henry Francis Knapp, New 
York, U.S.—Petitions recorded 30th September, 1864. 

2431, GrorGe ToMLINSON BovusrikLD, Loughborough-park, Brixton, Surrey, 
** Improvements in machinery used in manufacturing or separating coir 
fibre from the husk of the cocoa-nut.”—A communication from David 
Wilson, Colombo, Ceylon.—Petition recorded 3rd October, 1864 

2445. CHARLES GREENWAY, Albert-plice, Cheltenham, Gloucestershire, 
** Improvements in railway turntables.”"—Petition recorded 4th October, 
1864, 

2445, Henry ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in certain descriptions of locks, latches, and other 
means for closing doors, and for similar uses.”—A communication from 
Auguste Casimir Lehot, Paris. 

2451. BRYAN I’ANSoN Bromwicu, Birmingham, ‘‘ Improvements in obtain- 
ing and applying motive power.”— Petitions recorded 5th October, 1864. 
2453. Tuomas Brown, Dagmar-road, South Hackney, Middlesex, ‘“‘ An 
i i cap, designed for increasing the upward draft of chimneys, 
and for ventilating ships and buildings."—Petition recorded 6th October, 








2466. WILLIAM Sreevens, Godolphin-road, Hammersmith, ‘‘ Improvements 
in steam engines and implements for the cultivation of the land by 
steam power.” 


lower end of the glass tube is made conical, so as to enter and expand a 
short elastic tube of prepared india-rubber against the sides of a hole in the 
central part of the disc of the diaphragm, which acts upon the mercury so 
as to make a tight joint with the lower part of the glass tube and prevent 
the escape of mercury. The glass tube is held down in its place by a screw 
at the upper part of the metallic tube, and this screw is so arranged that 
the upper end of the tube is open to the atmosphere. The glass tube may 
be made with a circular bore, but to render the mercury plainly visible, 
while at the same time keeping it small in capacity, the bore is made of a 
flat or oval shape, and the tube is set with the broad part of the bore so as 
to be towards the eye when observing the height of the column. To 
check oscillations in the column of mercury a valve of prepared india- 
rubber, or other suitable elastic material, is placed in the bottom of the 
central hole of the disc in which the lower end of the glass tube is inserted. 
This valve consists of a disc with two slits cut at a right angle to each other, 
or a piece of ge, or other porous material, may be substituted. The 
Second part of the invention consists in difications of p gauges 
upon the principle of those nereiubefore described, which will enable them 
to be employed for ascertaining maximum pressures as a check upon 
engineers and stokers.— Not proceeded with 








Ciass 2.—TRANSPORT. 
and Plant, Road-Making, Steam Vessels, Ma- 


i; ) OF Rd). 





2478. Appis Jackson, Aynscomb House, Orpington, Kent, ‘ Impr 
in constructing and arming ships and other vessels or floating bodies.”— 
Petition recorded 7th October, 1864, 

2522. EpoUARD Moripg, Boulevart St. Martin, Paris, ‘‘ Improvements in 
the treatment of sea wrack grass for the extraction of the carbon and the 
salts contained therein.”—Petition recorded 13th October, 1864. 

2641. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in the 
means of lubricating and in apparatus for the same.”—A communication 
from Pierre Etienne Proust, Boulevart St, Martin, Paris.—Petition 
recorded 14th October, 1864. 

2552, Wi.tiaM CLARK, Chancery-lane, London, ‘Improvements in the 
preparation of artificial wax.”—A communication from Jules Moutier, 
Lambert Dietzenbacher, and Abraham Worms, Boulevart St. Martin, 
Paris.’’"— Petition recorded 15th October, 1864. 

2585. THOMAS TURNER, Fisher-street, Birmingham, ‘Improvements in 
breech-loading guns, and which improvements are applicable for single 
or double barrels."”— Petition recorded 19th October, 1864. 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

1703. E. Leary, Langford-road, Kentish-town, ‘‘ Construction of wheels and 
azles.”"—Dated 8th July, 1864. 

The object of this invention is to form a pair of railway wheels together 
with their axle in one mass, so that no fitting of the wheels on their axles 
will be required. To this end the inventor combines bars or rods of iron, 
steel, or other metal, by piling them in a peculiar way, and when raised to 
a welding heat, swaging them into a mass of the required form.—WNot pro- 
ceeded with. 

1717. J. E. Bruurs, North-street, Westminster, ‘‘ Permanent way of rail- 
ways.”—Dated 11th July, 1864. 

This invention cannot be described without reference to the drawings. 

1721. W. E. Grpvor, Wellington-street, Strand, London, “ Carriages."—A 
communication.— Dated 11th Jul ,, 1864. 





2611. THoOMa8 ALLCOCK, Birmingham, “ Imp its in the fact 
of metal cornice and other poles and rods, and mouldings for various 
purposes of utility and decoration.”— Petition recorded 21st October, 1864. 

2623. WxsTLay Ricnarbs, Birmingham, “ Improvements in cannon and 
other cartridges, and in fire-arms,.”— Petition recorded 22nd October, 186 4. 

2644, WittiaM CLark, Chancery-lane, London, ‘* Improvements in rotary 
engines or apparatus, applicable also as a pump or blowing apparatus.” — 
A communication from Francis Bernard de Keravenav, Boulevart St. 
Martin, Paris.”— Petition recorded 25th October, 1864 

2995. TnoMas Harris, Calne, Wiltshire, ‘* Aun improved method of con- 

*tructing rooms or places for curing and preserving meat or other perish- 

able articles." —A communication from George Harris, Schenectady, U.S. 

— Petition recordetl 1st December, 1864. 

29, WiLLiaM Epwakbd Newton, Chancery-lane, London, ‘“‘ An improved 

method of operating guns in fortifications and floating batteries, and in 

the construction of rotating towers for the same.”—A communication 
from James Buchanan Eads, St. Louis, Missouri, U.8.--Petition recorded 

5th December, 1864. 

3092. CuaARLES Hancock, West-street, Smithfield, and Sterpugn WiLLiaM 
Sitver, Bishopsgate-street, London, ‘“* Improvements in electric insula- 
tions.””, 

3003. CuaRtEs Hancock, West-street, Smithfield, and Srerugn WiLtiaM 
Sitver, Bishopsgate-street, London, ‘‘ Improvements inc Jour printing.” 

3094. CHARLES Hancock, West-street, Smithfield, and Stapuen W1LLiAM 
Sitver, Bishopsgate-street, London, “* A new manufacture of sheets and 
surfaces for designs and ornamental purposes.”—Petitions recorded 14th 
December, 1864. 

3110. CuaRLes Hancock, West-street, Smithfield, and Sreruen WILLIAM 
Sitver, Bishopegate-street, London, ‘A new manufacture of certain 
flexibie elastic waterproof sheets, surfaces, p js, an bsta 
and the application thereof to various purposes.”— Petition recorded 15th 
December, 1864. 

ll. MARTIN Benson, Hinde-street, Manchester-square, London, “ 
provement in ordinary lift and force pumps.”— Petition re ; 
January, 1865, 

ly. Epwakp Kerrey, Rochdale, Lancashire, ‘‘ Improvements in the 
facture of elastic packings for pistons, and in lubricating com: 
therefor,”— Petition recorded 4th January, 18065. 
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And notice is hereby further given, that ali persons having an in 
opposing any one of such applications are at liberty to leave parti 
writing of their objections to such application, at the said Office 
Commissioners, within twenty-one days next after the date of the 
and of the Journal in which this notice is issued. 
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List of Specifications Published during the week ending 
28th January, 1865. 

1004, 4d. ; 1026, Sd.; 1079, 4d. ; 1080, 1s. 4d.; 1081, 4d.; 1082, 
1083, 4d. ; 1084, 6d. ; 1085, 4d. ; 1086, 4d. ; 1087, 1s. 6d.; 1088, 4d. ; 
4d, ; 1091, 44. ; 1002, 4d.; 1093, 4d.; 1094, ed.; 1096, 8d.; 1098, 
1099, 4d. ; 1102, 4d. 5 1108, Gd. ; 1104, 10d. ; 1109, 4d. ; 1111, 4d. ; 
acl; T2144, 4d, a 









This i tion cannot be described without reference to the drawings, 


1725. Z. B. Smuitn, Dudley, Worcester, and J. Ricuarps, Tipton, Stafford, 
* Railway chairs.”-- Dated 12th July, 1864. 

In making railway chairs according to this invention, the patentees 
make each of the said chairs of two pieces of wrought iron, cut from bars 
of the figure hereinafter described. ‘The said pieces or halves of the chairs 
are of such a figure that, when placed on either side of the rail, their upper 
parts fit the body and base of the rail. Each of the pieces is furnished 
with a flange at its base, one end of each flange passing under the rail. By 
means of pins each half of the chair is fixed to the sleeper, and the 
secured between the two halves. The rail rests on those portiuns of the 
flanges passing under it, and the body of the rail is grasped so tightly by 
the two halves of the chair that the wooden wedges ordinarily used to fix 
the rail in the chair are not required. The bars of wrought iron from 
which the halves of the chair are cut by sawing or dividing the said bars 
transversely, have the following figure, that is to say :—The said bars consist 
of a br flat plate, near the middle of which is a vertical or nearly 
vertical rib. One side of the said rib is hollowed out at its base, so as to 
make it fit the side of the rail it is to be used with; the other thickens 
towards the base for the purpose of giving it strength. 

1728. W. Hapris.p, Bolton, ‘* Apparatus jor propelling steamboats.” —Dated 
12th July, 1864. 

This invention consists in the construction and employment of one or 
more cylinders and plungers in connection with one or more steam engines, 
and also working in connection with or independent of the ordinary paddle- 
wheels or propellers. Each cylinder is placed in a horizontal or angular 
position, and has at one end a cover provided with a stuffing box, through 
which is passed the rod of the plunger, which rod is connected with the 
steam power so as to have to-and-fro motion; the other end of the 
cylinder is open to the water, there being a damper or valve to shut off the 
water when required. Each plunger is pushed by the steam power against 
the water so as to exert a propelling force in proportion to the diameter of 
the plunger and the pressure given to it, and at the return backward stroke 
of the plunger, the water follows it up and gives an additional force to pro- 
pel the vessel according to the depth the plunger is below the level of the 
water.—Not proceeded with, 

1731. 8. J. V. Day, Glasgow, “ Wheels and axle-boxes for locomotive engines, 
carriages, and other vehiclks used on railways, tramways, and common 
roads,.”—A communication.—Dated 12th Jnly, 1864. 

This invention relates to acertain improved system of construction of 
wheels employed for carrying the several vehicles used on railways, tram- 
ways, or common roads. Each wheel consists of two central bosses of cast, 
wrought, or malleable iron or steel, or any other suitable material, forming 
the nave or central portion of the wheel, and through the middle part of 
these bosses is bored the hole for receiving the axle ; the interior faces of 


the interior of the plates. The central bosses and plates are rivetted or 
screwed together, the result being alight and exceedingly strong wheel. 
Between the interior of the tire and that portion of the two plates where 
their inner surfaces meet, there is left a space which it is preferred to fill 
up with either wood, sawdust, or other material, that may be an imperfect 
conductor of sound. 





Ciass 3,—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 

1711. W. E. Gevex, Wellington-street, Sirand, London, “ Apparatus to be 
used in stretching or d: ing and fintshing woven fabrics."—A com- 
munication.— Dated 9th July, 1864. 

The gripping or nipping bands of a finishing loom consist of two long 
wooden bars placed parallel to each other on fixed or oscillating cross pieces, 
and furnished with aseries of nippers or clasps intended to seize the selvages 
of the stuff which is to be drawn or stretched. Each nipper is held to the 
lower band by flat hinges fixed behind ; they close and open slowly and 
separately by the play of a movable screw adhering to the said nipper. 
The end of this screw, in the form of a button, penetrates into a tooth or 
hook placed on the lower band, so that the nipper is closed or opened as 
the screw is turned one way or the other. The improved band, forming the 
subject of this invention, differs essentially from the preceding. Each 
nipper closes cement but by a single vertical motion, and they open all 
together to the number of 120, if necessary by a single horizontal move- 
ment. This band is composed of a long wooden bar, of angular form, 
supporting nippers or pincers, fixed by hinges with bolts very near the jaws 
which seize the stuff. h pincer is furnished with a horizontal handle, 
in the centre of which is fitted a vertical flat iron spring, slightly arched, 
and terminating in a notch or stop. In front of the spring on the external 
tlank of the large band is fixed an iron plate, furnished with a small lever, 
the base of which assumes the shape of an eccentric. When the pincer is 
closed by lifting the handle which it carries, the notch of the spring, which 
bends, comes against the abutment plate at the moment the two jaws of the 
pincers press against each other, and the pincer is then firmly closed. In 
this state the notch of the spring is placed immediately beneath the 
eccentric of the small lever, then inclined in one direction, and to open the 
pincers it suffices to turn the lever in the reverse direction, when it pushes 
the notch of the spring away out of the plate, and the pincer having no 
fulcrum reverses it by its own weight. The pincers oper altogether by 
means of a thin rule of flat iron fitted by a button to each eccentric rod, 
and which is itself set in motion by means of a strong lever fixed to the 
large or main gripping band.—Not proceeded with. 

1712. J. Wester, Bradford, ‘ Looms.” —Dated 9th July, 1864. 

This invention relates to means of forming the selvages or edges of 
fabrics when weaving two or more pieces of fabric side by side in the same 
loom, and the improvements consist in the application of instruments 
which are actuated by the it of the loom to cut the weft thread or 
threads betwixt the two fabrics, aud to draw or push the ends into the next 
shed, one end into each piece respectively, consequently forming a loop of 
each thread of weft around the edging threads of the warp, each of the 
ends being turned into and secured in the fabric. To the breast beam, or 
other convenient part of the loom, the patentee attaches a bracket, pro- 
jecting to and betwixt each of the intended two or more pieces, carrying a 
knife or a cutting instrument adjustable to the cloth, or to that part of the 
warp where the weft is beat up to; also carrying a pair of hookers, which 
puss betwixt some of the warp threads after the new shed is opened, and 
take hold on the shoot of weft at each side of the knife, which weft is 
thereby cut, and the hooks returning to their original position, draw or 
push the ends of the weft into the shed, which are then secured at the 
next shoot of weft and beat up of the lathe or batten. He also applies 
ordinary temples to the bracket in suitable position to take in the edges or 
selvages to hold the fabric on the stretch in the usual manner. 

1716. D. SturTarD, Nelson, near Burnley, Lancaster, “* Looms.”—Dated \1th 
July, 1864. 

These improvements are designed for the purpose of relieving the warp 
or yarn of any tension only when the slay is beating up, effecting thereby 
a more even, regular, and superivr woven fabric, causing, at the same time, 
a great saving in the wear of the healds. The improvementsare as follow: 
—Connected to, and running parallel with, the ordinary guide bar of the 
loom, is a bar or rod, from one end of which projects a lever in connection 
with the slay of the loom ; the yarn on its passage to the heald is left slack, 
or without tension, until the slay is finally beating up the weft, at which 
time the before-mentioned bar or rod in connection with the slay is caused 
to exert a pressure against the yarn, giving it sufficient tension to produce a 
perfect cover upon the manufactured cloth.—Not proceeded with. 

1743. W. L. Wise, Buckingham-street, Adelphi, London, ** Machinery for 
treating fibrous materials.” —A communication.—Dated 13th July, 1864. 

This invention has for its object the treating and transforming all vege- 
table fibrous materials into fibre of a cottony character, soas to render them 
capable of being worked up in ordinary cotton spinning machinery. ‘he 
flex, hemp, tow, or other fibrvus material to be operated upon, is first washed, 
this operation being performed by the ordinary means (for example, with 
soda and soap), thus separating the fibres and rendering them pliant without 
lessening their strength. After being scoured and thoroughly dried the 
fibrous material is passed through a “ devil” for the purpose of separating 
the filaments, This is followed by a process coustituting an essential 
feature of the invention, and which consists in passing the fibrous material 
through or between a “ drawing frame ”’ or series of rollers for giving it a 
silkiness and gloss, and regulating the lengths of the fibres so as to adapt 
them to the particular kind of spinning machinery to beemployed, Lastly, 
the fibrous material is submitted to the action of another “ devil” or comb- 
ing process for the purpose of more completely separating the filaments from 
each other, and assimilating it to ordinary cotton, and it is thus rendered 
capable of being spun in ordinary cotton spinning machinery. The im- 

proved drawing frame employed consists of a series of rollers constructed 
of leather, lead, or other suitable yielding material, arranged in pairs and 
mounted upon a cast iron frame, motion being communicated to them by 
means of a strap and pulleys. The rollers are suitably weighted, and being 
provided with toothed wheels communicate motion from one to another 
successively throughout the entire series, the material to be treated being 
fed through or between fluted rollers from an endless cloth or table upon 
which it is disposed. The length of the fibres is varied as required by the 
adjustment of the distance between the fluted rollers and the regulation of 
their speed, such means of regulating at will the lengths of the fibres con- 
stituting a leading feature of this invention. 

1745. E. Kirpy, Lower Moor, near Oldham, *‘ Machinery for applying cop 
tubes to the spindles of s.ules for spinning and doubling.”—Dated 1ith 
July, 1864. . ; 

In the machinery now employed for putting cop tubes on the spindles it 
is customary to connect the radial arm supporting the clipper or box in 
which the tubes are held on the counter faller shaft. This invention con- 
sists in fixing the clipper or box to a lever jointed to a compound bracket, 
which is bolted together in two parts, and fits on both the faller and 
counter-faller shafts. This compound bracket may be secured in any posi- 
tion on the faller shafts, and without taking down any part of the machine. 
This compound bracket gives great stability to the machinery when iu 
operation.—Not proceeded with. 

1763. T. Lancaster, J. Lancaster, and J. Wuitaker, Burnley, ** Ma- 
chinery employed for spinning wool, cotton, and other sibrous materials.” 
—Dated 14th July, 1864. 

This invention has for its object the prevention of snarls, and consequent 
waste of twist or thread, which the inventors effect as follows :—They affix 
to the guide wires of the spinning frames an attachment of iron or strong 
wire forming an eye for the passage of twist to the fly, and so placed as to 
be under the eye of the guide wire. Through and across the first-mentioned 
eye is a second wire bent or cranked in the said eye, on which bend or crank 
the twist or thread bears on its passage to the fly, the other end of last- 
mentioned wire projecting or depending from the outside of the first-men- 
tioned eye. The twist or thread in its passage to the fly bearing upon the bent 
or cranked wire elevates the projecting or depending end thereof, but should 
the twist or thread from any cause become slack and begin to snarl, the 
pressure being removed from the bend or crank will allow the projecting 
or depending end thereof to fall into the vertical position (a stop beiug pro- 
vided on the outside of the first-mentioned eye to prevent the projecting or 
depending wire passing the vertical position), and, reaching near to the top 
of the spindle, the twist or thread will, by means of the revolutions of the 
fly, catch on the projecting or depending wire, breaking the said twist or 
thread, and stopping at once its delivery and coasequent waste.— Volt pv- 
ceeded with, 
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Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ilis, Ge. 
1713. M. MrisEt, Brompton, Middlesex, ‘‘ Apparatus for thrashing grain 
and seed.” —A coamunication.—Dated 9th July, 1364. 

This apparatus consists of a wheel or disc, mounted upon a vertical or 
horizontal axis (by preference, the latter). It is formed, by preference, 
conical on one side, or it may be on both sides, and consists of a rim or 
ring, ted to a central boss by inclined arms, with open spaces 





the two bosses are made flat or curved, and are kept at such a dist 
apart as to hold between them two thin annular plates of iron, steel, 
or other suitable material. The space between the plates increases 
dually as the periphery of the wheel is approached, where the opening 
s of sufficient width to allow of the passage of the tyre between the two 
plates. The extremities of these two plates are rounded off so as to form 
an annular, curved, or other shaped ring, all round. The plate on its 
inner or outer sides and the back portion of the tire is made of a counter- 
part form, with a raised ring all round, it fitting into the annular space on 





between them, the external surface of such arms acting as beaters or rub- 
bing instruments, and being caused to revoive at a short distance from & 
fixed or stationary rubbing surface, posed, by pref , of a series of 
similar bars to those forming the surface of the revolving wheel or disc. 
The space between the revolving bars or beaters and the stationary rubbing 
surface may be regulated by a screw, or other suitable mechanism, to cause 
the axis of the wheel or disc to slide to and froin its bearings. Or the 
stationary rubbing surface may be capable of adjustment, to move it 
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nearer to or further from the revolving wheel or disc, to which motion is 
communicated by suitable mechanism, so as to impart a high velocity to 
the periphery of the wheel. A hopper is placed near to or above the space 
between the revolving wheel and the stationary rubbing surface, into 
which the wheat or other grain or seed to be thrashed is placed, so as to be 
fed into the machine. The operating are enclosed by a casing, to 
receive and conduct away the graia or seed as it is thrashed out.—Not pro- 
ceeded with. 
1722. T. Ares, W. BaRForD, and E. Pork, “‘ Rollers used for rolling grass, 
d&e.”—Dated 11th July, 1864. 

In the use of heavy rollers for rolling land, particulary in long rollers, 
a very injurious action is produced on the surface rolled by the turning of 
such rollers. The present invention consists in the novel construction of 
the framing of a roller, in order that the shafts or pole to which the horse 
or horses are harnessed may turned, and may enable the roller to be 
drawn back over the same land, or in a line near thereto, without turning 
the roller. The axis or necks at the end of the roller turn in suitable 
bearings in side framings fixed below a framing to which the shafts or pole 
are connected. On the upper surface of this frame is fixed a circular ring, 
which at its inner edge overlaps another circular ring which is fixed toa 
second frame, to which the shafts or the pole is applied. The two rings 
are arranged to fit each other, and the one readily to slide on the other 
with or without the aid of a roller or rollers, it being, however, preferred 
that one or more rollers on the upper frame should rest on the ring or 
circular back of the lower frame, and thus facilitate the movement of one 
frame on the other. Two bolts are used which can be raised by the same 
hand lever; these bolts pass through holes in the upper frame into holes 
in the lower frame, and hold the two frames together when the bolts are 
not lifted. —WNot proceeded with. 


1736. W. BarrorD and E. Pore, Peterborough, and S. Braprorp, Farcet, 
Huntingdonshire, ** Chaff-cutting machines.” —Dated 12th July, 1864. 

For the purposes of this invention an ordinary chaff-cutting machine, 
consisting of a mouth piece, through which the straw and hay or clover is 
ted and cut into the proper lengths by a knife or knives, has combined 
with it a fan and clevating or carrying tube, in order that the chaff as it is 
cut and falls from the mouth piece may be direetly received into the eye or 
central opening of the fan case, and be projected therefrom through an 
elevating or carrying tube to a distant point of delivery by the centrifugal 
and propelling or blowing action of the fan. It is preferred that the axis 
of the fan, which is below or at a lower level than the axis of the chaff- 
cutter, should be geared with and driven from the axis of the chaff-cutter, 
either by a band ana pulleys or drums on their respective axes, or otherwise. 
As the chaff is cut, it descends in the ordinary manner from the mouth 
piece, where the cutting takes place, down a suitable shoot to the eye or 
opening at the side of the fan case, within which the fan is driven at a high 
velocity, the chaff, together with the air admitted therewith into the 
fan case, is blown and driven to avy desired distance from the chaff-cutter 


into a suit receiver si at the requisite elevation or other position. 
—Not proceeded with. 


1738. W. Woop, Monkhill, near Pontefract, ‘* Means and machinery for 
warping or covering land, bog, or peat, with earth or soil.” —Dated 12th 
July, 1864. 

This 1uvention refers to a previous pone of the year 1863 (No. 1762), 
and relates, First, to that part of the above-mentioned patent which con- 
sists in warping or covering land by mixing earthy matters with water, and 
distributing the mixture over the land ; and consists in means and machi- 
nery for gathering, lifting, and mixing the earthy matters added to tidal or 
other waters. For the gathering and lifting the inventor employs a dredg- 
ing or cudless cutting or scraping and lifting apparatus, or suitable scoop 
wheel or revolving screw, actuated by steam or other power, to lift the 
cartby matters into a holder, where they are mixed with a suitable quan- 
tity of water, and then pumped on the land to be covered ; or the earthy 
matters are deposited in a hopper, from which they are moved continuously 
in measured quantity, by a revolving wheel or screw, into the mixing 
hoiJer, or directly to the water in the pumping or lifting apparatus. 
Whenever the soil or earthy matter desired to be used is covered with or 
bordered by sufficient water to float a suitable vessel, he places the motive 
power and the excavating, raising, mixing, and pumping apparatus therein, 
so as to obtain conveniently the requisite supply of earth and water, 
moving the vessel from place to place as the earth is removed from the 
bottom or sides of the body of water.—Not proceeded with. 


1739. J. Francis, Whitefriars, London, “ Apparatus for cleaning grain and 
seeds.” — Dated 13th July, 1864. 

This invention relates to certain improvements in the construction of 
screens for screening and cleaning grain and seeds of all descriptions, 
whereby a great saving of labour and rapidity of work will be effected, the 
machine requiring only to be fed with the grain or seeds, since the clean- 
ing and screening is rendered self-acting. The patentee constructs the 
wirework of the screen of suitable dimensions of meshes or spaces, accord- 
ing to the grain or seed to be treated, and fixes the same in a wooden 
frame, which is to be set and supported at the desired oblique or slanting 
position for the descent of the grain or seed, by means of a slope or stay 
hinged to the back and upper part of the frame, and by a chain or chains 
to the lower part of the frame and stays. The top of the frame is provided 
with a hopper for the reception of the grain or seeds, which may be poured 
in from sacks or measures, or by means of a canvas or wooden conducter 
from an upper floor. On the surface of the riddle or screen, and set in 
bearings, are any desired number of rotary brushes. In an ordinary sized 
machine three or four brushes would suffice ; but as the patentee prefers, in 
some cases, to lengthen the frame and screen to such an extent as to cause 
it to pass through a floor or floors of a granary or warehouse, so as to pass 
the grain or seeds through such hine from floor to floor, he in such 
instances imcreases the number of rotary brushes. 


1764. F. W. Turner, Linslade, Buckinghamshire, “ Impl ts for culti- 
vating the sorl.”—Duted 14th July, 1864. 

The object of these improvements is, First, to secure the set of ploughs 
or tilling instruments in work from lifting, by suspending the frames or 
beams of such ploughs or instruments to suitable links or levers connected 
to the framing, in such manner as to allow them a certain amount of 
motion horizontally and Jongitudinally, while the framing to which the 
travelling wheels are attached remains stationary; or the ends of the 
beams may slide in suitable horizontal guides formed in the framing. By 
these means the set of instruments in work have a considerable prepon- 
derance over the st which are out of work, and so throws them completely 
out of balance. Moreover, by securely fixing in position to the travelling 
framing the set of = in work, the greater portion of the weight of 
the framing and wheels is thrown upon that set of ploughs, should they 
tend to lift when in working. Secondly, in disposing carrying wheels— 
four in number—in such manner that the axis of the leading wheel 
becomes the fulcrum should the ploughs or instruments lift when in work H 
also in such manner that, when in work, four wheels shall bear upon the 
ground, but when out of work two only of the four shall bear upon the 
ground, ‘thirdly, in facilitating the age of such imp) ts, and in tha 
mode of lifting each set of ploughs separately and distinctively, by 
mounting three worms or screws separately upon one spindle, which 
spindie is made to clutch only one of such worms at a time, and which it 
Totates when turned by hand. One of these worms is geared into a 
quadrant or wheel connected to the axis of the travelling wheels, the 
other two are each separately geared into screw wheels, each of which is 
mounted on a spindle forming the fulcrum of a lever; from the after part 
of such lever a plough frame is suspended. Such levers and worm wheels 
are arranged to be made fast to or released from turning with such 
spindle at uhe will of the attendant. Thus, by actuating the worms and 
gearing by hand, each or either set of ploughs can be separa’ ely raised 
and, by releasing such lever or worm wheel from the spindle, each or 
either set can be lowered into work without the necessity of actuating 
worms or gearing, and so saves much time and labour. The Fourth part 
of the invention consists in the introduction of india-rubber or steel 
spring or springs in the draw bar of implewents driven by steam power 
in such manner that the traction or pull shall be transmitted through such 
spring or springs. 














Crass 6.—BUILDING, 


including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
1704. S. FREEMAN, Waterloo-street, Camberwell, “ App i 
smoky chimneys.” — Dated 9th July, 1864. ‘ en ae GN 
This apparatus may be readily fixed to the back of the hob of any fire- 
grate, stove, or range, and consists of two plates of iron or other metal 
Tuuning half way up the back sives of the fire-place, where they are bent 
over Ou an angle iron or metal frame vo the inner part of the chimney 
breast, upon which a sheet of iron or other metal is rivetted or secured, so 
as tu enclose all the middie part of the chimney’s mouth. A small aperture 
iscut at the bottom of the aforesaid sheets of iron or other metal, for the 
purpose of allowing the smoke to enter. At the inner part of the appa- 
ratus, near the top, is a hot-air chamber, constructed so as to cause the 
smoke to travel from the aforesaid aperture to the chimney breast, whence 
it is carried up the chimney by the ordinary draught therein, From the 
side of the chimney whence the flue runs is a sliding door, which draws 
back with the aid of a knob over the hot-air chamber, by which means the 
iamay can be swept ; on the other side is a smaller hinged soot-hole 
3 the use of which is to clean off all accumulations of soot from the top 
of the apparatus. These doors are intended to be kept closed during the 
bi of fires, by which the mouth of the chimney is entirely closed, and all 
= ~ —— are prevented. The aforesaid angle frame is rivetted to the 
yamine aa © apparatus to give strength and durability to the same,— 
1710. T. J. J. Gauer, Dublin,“ Ventilator."—Doted 9th July, 1964. 
Tais invention consists uf a semi-cylinder of ine copper, or other wire 





gauze or perforated metal, which is fixed permanently at its upper edge to 
the outside of the bead of the window frame at the top of the window, the 
air being filtered on g through the inner reticulations on its ingress 
and egress, India-rubber packing is employed to prevent the air from 
entering by any other opening than that of the ventilator.—Not proceeded 
with. 


1723. F. L. H. Dancuenu, Great Ormond-street, London, “ Treatment of 
plastic materials.”—Dated 12th July, 1864. 

This invention consists of an apparatus by means of which plastic mate- 
rials, such as clay, peat, and other similar sub , are lded and 
divided into pieces or masses of suitable size, and partly or wholly freed 
from the moisture which they contain. The apparatus is constructed as 
follows :—In a suitable framework is placed a beater or series of beaters, 
the operation of which is to shape or mould the plastic materials into a flat 
slab. The material thus shaped or moulded is carried forward on an end- 





less band of canvas or other suitable substance, and is divided Jongitudi- | 


nally and transversely into bricks or blocks by any of the means usually 
employed in brick-making machinery. After being thus divided the 
material is further carried on, upon the same or another endless band, into 
a chamber or a series of chambers, through which converging currents of 
air are made constantly to pass, created by a steam et, fan, chimney 
shaft, or any other convenient means. After having been thus carried 
for some distance, and to a certain extent dried on one side, the bricks or 
blocks of material are turned over, 80 as to present another surface to the 
action of the current of air, and being again carried forward, and at inter- 
vals turned over, they arrive perfectly or partially dry, as may be desired, 
at the further end of the apparatus. The turning over of the bricks or 
blocks is effected in the following manuer :—The endless bands alluded to, 
on which the bricks or blocks of material are carried forward, pass each 
other over a series of rollers, which are placed horizontally in such a posi- 
tion with respect to each other that the first roller of each series is slightly 
below the last roller of the preceding series; so that the said bricks or 
blocks on ng from one band to another over the last roller of each 
will fall, and in falling turn over upon the next band, and thus present 
another surface for drying. 

1757. T. Boy.E, Gray’s-inn-road, London, “ Air and smoke valve.”—Dated 

Mth July, 1864. 

This air = smoke valve consists of a thin plate of mica suspended ver- 
tically on its edge before an aperture for the transmission of air or smoke, 
and capable of swinging freely upwards to the horizontal position, whereby 
it leaves the aperture fully open, and downwards to within a few degrees 
of the perpendicular, where, coming in contact with the edges of the 
aperture, which are placed im a slightly sloping position from top to 
bottom, it there presses with the force of its own gravity, or with that 
combined with the operation of a back draught, and so closes the opening. 
—Not proceeded with. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, /m- 
plements of War, or Jor Defence, Gun Carriages, &c. 
1760. J. Nexpuam, Piccadilly, London, “ Breech-loading ordnance and 
other jire-crms, &c.”—Dated 14th July, 1864. 

This invention consists, First, in closing the breech with a solid conical 
plug, which has on it a spiral worm or thread taking into a like thread or 
worm formed in a conical cavity made at the breech end of the gun for its 
reception. Further improvements in breech-loading fre-arms relate to 
means for withdrawing cartridges, or the metal shells of breech- 
loading small arms, and consists, First, in the application of a loose nose- 
piece to the plug applied for closing the breech, to a patent 
formerly granted to the present inventor, dated October 2nd, 1852 (No. 184). 
This nose-piece has projecting horns which, in lowering the breech plug on 
its joint, come down on and grip the bead on the rear of metal packing cup, 
which horns hold and retain it while closing and fixing the piece; on 
withdrawing the plug after firing, the horns partially pull out the packing 
cap and cartridge, which may afterwards be pulled out complete by the 
fingers, or it may fall out by pace | the gun. Another improvement in 
breech-loading guns relates to a method of securing the barrel in position 
for firing by a lever, the upper end of which is struck by the cock in falling. 
The lever has a projecting nib on the opposite side about half way between 
the fulcrum and contact point of the cock ; this nib enters a recess at the 
breech piece or stock. By reason of this arrangement the piece will not 
discharge if the nib has not a secure hold, the hammer or cock in falling 
will strike it home, or will be altogether arrested in its fall, and the 
discharge prevented. He carries this lever below the trigger guard, and 

rovides a thumb hold for operating the lever and securing or releasing the 

arrel. The action of this lever also half or full cocks the gun. According 
to these improvements in cartridges projectiles, he furms the rear end 
of the bullet with a cup or hollow, and inserts and fixes the end of the 
cartridge therein, which is throughout its length a |\ttle jess than the bore 
of the gun. The fore end of the cartridge is closed irrespective of the 
bullet fixed on it, while the rear end has fitted on it a metal cap, as usual 
in breech-loading small arms, The builet either fits the gun throughout 
its length, or has an enlarged ring or band around it for that purpose, and 
it may be to fill the rifling. By so fitting a cartridge to the bullet the 
discharge drives both the bullet and the cartridge out of the barrel, and in 
order to ensure the latter result he makes slits or perforations at the rear 
eud of the cartridge, and covers them with thin paper, or other material, 
to retain the charge, but offering little resistance to the explosion of the 
powder, and so ensuring the existence of the force of the explosion on the 
outside of the cartridge case, as well as inside, which prevents it sticking in 
the barrel.— Not proceeded with, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, pole ses rticles of Dress, Sc. 

1750. J. Giumour, Glasgow, N.B., “ Harmonwms, &e.”— Dated 13th July, 
1864 





h 





This invention relates to certain imp har i , and has 
for its objects, First, the power of softening or swelling the bass and treble 
divisions of the instrument independently of each other. Secondly, the 
production of a more refined tone than hitherto obtained, which improve- 
meut is produced by causing the sound coming from the reeds to travel 
through a greater distance than formerly, being emitted so as*to bring 
about, as near as possible, the effect of a sound coming from the pipe of an 
organ. Thirdly, the obtaining of a greater and more effective variety of 
sound. Fourthly, the production of finer toned instruments at a much 
lower rate of cost than hitherto. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical rations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

1686. J. H. Jounson, Lincoln’s-inn-jields, London, “* Improvements in the 
smelting or reducing of lead ores, and in the refining and softening of 
lad.”—A communication.— Dated 7th July, 1s64, 

According to the First part of this invention it is proposed to use scraps 
of tin plate in a reverberatury furnace for isting the reduction of lead 
from the sulphuret of lead to the metaliic state, by which a lurger per 
centage of an improved quality of lead is obtained at less expense for 





reducing agents, fuel, and labour, than by the process heretofore practised. | 
According to the Second part of this invention metallic sulphurets, or | 


h 


with organic products, are used in a 





sulphur in 


reverberatory furnace for the purpose of effecting the separation of copper, | 


zinc, antimony, iron, aud other metals which it is the object of the retiner 
to remove from lead to make it of prime quality, 


1688. W. E. Newton, Chancery-lane, London, “Cleansing or clarifying 
impure water.”"—A communication, — Dated 7th July, 1864. 


The patentee claims cleausiny or clarify ing impure water by the addition | 


thereto of a solution of the neutral sulphate of the peroxide of iron in any 
suitable proportion. 


1691. J. Winson, Breter, “‘ Tanning.”—Daied 7th July, 1864. 

in carrying out this inventivn the patentee proposes to construct the 
tanks of a square, or oblong :quare form, in a series of four or other con- 
venient number, each contaiuing a circular rotating drum set with axles in 
bearings at the sides of the tauks. These drums are formed of two discs 
braced together by a series of wooden bars fixed to their periphery, the 
number of which may vary according to the circumference of the drum 
(say from twenty-five to fifty), and between each there are arranged and 
placed two or more movable sticks or bars to receive the hides or butts. 
The tanks being filled with liquor, and the drums charged with butts, 
a reciprocating rotary motion is given to the drums by means of a pinion 
or piaions fixed on their axes (which work in stuffing boxes to prevent the 
liquor flowing through from one tank to another, as the drums are worked 
in pairs or altogether), and by a toothed or bar gearing therewith, 
the rack being drawn to and fro by means of a crank lever and connectin 
rod from a steam engine, or by a water wheel or other power. The tee 
of the pinions and racks may be so arranged in number as to effect from 
one to two revolutions of the drum at each stroke of the rack. Or he can 
substitute any of the well known mechanical movements for effecting the 

"y reci ting motion of the drums; but he prefers to use pulley 

wheels, reducing the motion by means of pinions and larger cog wheels, with 
small and larger mitre whee s to strike in and out when required, and also 
to reverse the motion at pleasure, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent) 


| Tue Fixisep Ironworks IN Incrgasep Activity: Jron for Arm- 
| strong Guns: Better Inquiry for Plates; Sheets in S Demand 
| —Txe Srrixe 1s Norrs Srarrorpsuire: Jnterview between North 
| Staffordshire Masters and the Committee of the South Staffordshire 
Association: Special Meeting of all the Districts to held if 
necessary —THREAT OF A LocK-OUT IN THE Mippiessro’ Disteicr 
SuccessruL—Pie Iron: Fewer Sales—Coat: Better Inquiry— 
Strong: Jn Fair Request—Laras Orpers ror Ratway Iron: By 
Whom Accepted—Hannwars Trapes; Slightly Improved ; Localities 
and Branches Specified—Banxine Prosperiry—Roiten Sree: 
| Very Thin Samples—Pavrtex Macue Panis ror Spain: Beautiful 
| Workmanship—Binminenam anp TxLescopss—Proposep Starur 
| vo James Wart—Wotvernawrton Roruna Srock Company: 


Nine Per Cent.—A Woxkixe Man’s Exuisrrion ror Noatu Srar- 
| PORDSHIRE. 
| Tuere has been less done in the iron trade this week, so far as it 
| relates to the receipt of fresh orders, than was the case last week ; 
| but the recent additions to the specifications previously in hand 
| have been sufticient to afford full employment to some mills at cer- 
| tain first-class houses that, a fortnight ago, could not be kept iu 
| operation three days a week; and a few second-class houses are in 
; an equally improved condition. One of these latter, that last week 
| was at a total stand for orders, has been in active operation all 
| this week; and, without any addition to its present list of speci- 
| fications, will remain so for three or four weeks. One first-class 
firm is working away at a good order for iron to be used in the 
construction of Armstrong guns in the Government manufactories. 
Aemay be conceived, the metal is of splendid quality. It is rolled 
in square bars about 2fn. in diameter, and will be reheated at the 
| manufactories before being twisted into the spiral shape. Boiler 
| are in improved request; but sheets are in very small 
| demand. For these latter, and for merchant bars, customers still 
| think that their orders should be accepted at much under present 
| quotations. Plates for pontoon purposes continue still in fair re- 
quest for shipment. Small orders are now and again arriving from 
the Federal States, the iron and steel to which they relate to be 
shipped with all speed. The Federals are meeting their outstand- 
ing bills generally as they become due; and if they want time, 
they readily pay for the accommodation. A few masters have some 
heavy accounts out be South, in the safety of which they have full 
confidence. The strike iu North Staffordshire is unsettling the 
minds of many of the workmen in this district, some of whose 
employers have had to make concessions in order to keep them at 
work. Men from North Staffordshire are frequenting the works in 
considerable numbers, Certain ofthe ironmasters in North Stafford- 
shire were upon Change in Wolverhampton on Wednesday, withthe 
intention of ascertaining the feelings of the bersof theSouth Staf- 
fordshire trade relative to the course which the latter might take in 
connection with the strike in the northern part of the county. It 
happened that, at the same time, some members of the committee of 
the South Staffordshire lronmasters’ Association were sitting delibe- 
rating as tothe action whici should be taken iv respect of certain bills 
now before Parliament, by which the interests of the trade may be 
affected; and with this committee the gentlemen from North Staf- 
fordshire obtained an interview. They informed the committee of 
the present state of affairs, and, after duc deliberation, the North 
Staffordshire masters were informed that if, after a short time, they 
should be satisfied that their men had determined upon an organised 
opposition, and were supported by the unions in the north and 
south of the kingdom, then a special meeting of the whole of the 
iron trade throughout England would be called, aud the state of 
things in North Staffordshire fully discussed, with a view either to 
a lock-out of universal application, or to the taking of such other 
measures as the circumstances of the case might justify. [t was 
thought that, inasmuch as the men had been on strike only a fort- 
night, that period was not long enough to test theirintentions. The 
North Staffordshire are of opinion that the majority of 
their men were coerced by the unions. Much confidence was ex- 
pressed in the result of a determination to lock-out, should that be 
come to, inasmuch as it was added a lock-out, for which notice had 
just been given in the Middlesbro’ district, had been prevented by the 
refractory men having returned to work. The men referred to 
were those at the Tudhoe works, who, so soon as the notice for a 
lock-out was given, were, it was said on Wednesday, ordered by the 
union to which they belong forthwith to retura to their employ- 
ment, 

The pig trade is quieter than it wasa week ago. Some consumers 
are, however, prepared to buy if makers will sell at the prices they 
offer ; but those prices are so much below makers’ quotations that 
the offers are rejected. 

In coal, a little more is being done consequent upon orders given 
out a few days ago by large consumers, who, in consequence of the 
severity of the weather, desire to lay in stocks; but now that the 
frost has given way, that demand is not being continued. 

Best stoue is in fair request at remuperative rates. 

lt is announced that the London and North-Western Railway 
Company's contract for 10,000 tons of railway bars, to be manu- 
factured from first-class irov, has been given to the Ebbw Vale 
Company (Limited), who are to commence delivery almost imme- 
diately from their works in Wales. 

The hardware trades of this district continue in the slightly 
improved condition mentioned in our last, and the downward state 
of the money market has had the effect of creating a better inquiry 
in most departments. In Wolverhampton the tin plate workers are 
busy, and the japanvers are moderately well engaged. There is an 
improvement in the lock trade, and in other branches uo lack of 
orders is being experienced. At Willenhall the lock trade is with- 
| out much apimation. The makers of trunk locks have very few 
orders in band; and the demand forrim locks has been quiet. ‘The 
makers of dead, mortice, aud draw-back locks are tulerably busy, 
and the bolt and latch makers report favourably of their branches. 
The key stampers are not in so active a condition as we last 
| reported, and there appears to be no signs of any improvement in 
the currycomb trade. At Darlaswn the guu lock trade has 
altogether ceased to be the means of affording employment to 
the many who were formerly engaged in it, and those workmen 
are now turning their attention to other branches, ‘he demand 
| for coach bolts, screws, nuts, and other articles of a similar kind is 

good, and the ornamental wrought-iron fencing makers are busy. 
At Wednesbury the tube makers are actively employed, and the 
| coach spring, axle, and general rolling stock brapches in a healthy 
condition. At Westbromwich the iroutounders are receiving orders 
of fair average worth, and there is a moderate demand for iron 
bedsteads. ‘ibe anchor makers there and at >tourbridge and 
Tipton, are experiencing a tolerably good inquiry. At Wallsail 
manufacturers of general harness vruaments are sturdily employed, 
and the ironfounders report busi active. The chainmakers at 
Ledgeley, Netherton, and the adjvining bamlets, are, at the pre- 
sent time, on strike against a reduction in their wager. 

An evidence ot the activity of business in South Staffordshire in 
the past half year is found in the fact that the Staffordshire Joint 
Stock Bank (Limited), whuse business is confined to the south of 
the county, recommend an increase of 5s. per share in their dividends 
on the business since Midsummer. 

The Birmin Daily Post ot Friday last says :—" To the lively 
competition in iron rolling, excited by the receipt of an iron letter 
from Pennsylvania, we have now to add an interesting note on the 
degree of thinness to which steel can be rolled. The samples we 
have seen were rolled at Mr. Gillott’s works, and have been sent to 
Messrs. Holtzapffell and Co,to be measured by their micrometer 
gauge. Messrs, Holtzapffel and Co. say:—* We have carefully 
measured three sheets of steel, and find the average thickness to be 
‘one eighteen hundredth part of the English standardinch. The 
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thinnest tissue paper we have been able to purchase at the 
atatiouers’ shops measures one twelve-hundredths part of an inch ; 
those samples of cast rolled steel show very fine holes and have a 
porous surface, but still are perfectly smooth and 7 to write on, 
and the por sity can only be seen when they are held up to a good 
light. It is believed that steel may be rolled still finer when other 
experiments are made.’” 

me novelties, in the shape of panels made from papier mache, 
were exbibited in Birmingham on Tuesday. The panels are made 
by Messrs. John Bettridge and Co., of that town, and are for the 
saloon of a passenger vessel now being manufactured by a firm in 
Newcastle-ov-Tyne for a Spanish company. The design comprises 
a central medallion, encircled in embossed gold head-work, and dis- 
playing a highly-finished view of some Spanish scene. Out of this 
medallion, on all bands, springs arabesque foliage, introducing 
wheat and poppies, on a pure cream ground. In each panel, though 
the main design is similar, the treatment is judiciously varied, and 
views of Cadiz, Burgos, and other famous Spanish cities, are intro- 
duced. The foliage is also varied in such a manner as to prevent 
monotony without destroying unity. The panels measure 5ft. high, 
and 14in, wide. } 

The first equatorial telescope that has been manuf:ctured in Bir- 
mingham, and, so far as we know, anywhere in this country out of 
London, has just been constructed by Messrs. J. Parkes and Son, 
of the midland metropolis. It will be presented by the scholars of 
King Edward School to the Rev. T. N. Hutchinson, a gentleman 
well known for his scientific experiments, 

At the annual dinner of the Institution of Mechanical Engineers, 
held in Birmingham, on Thursday last, the mayor, who was an 
invited guest, suggested that the members of thet flourishing 
society would do themselves honour by erecting in that town the 
statue of James Watt. The suggestion was very favourably received, 
and will be brought before the Council of the Institution. 

The twenty-second ordinary general meeting of the Railway 
Rolling Stock Company was held in bat on ‘Tuesday. 
The reports showed that the profits of the past half year had been 
£4,821 18s. 8d., which arose almost exclusively from the rent of 
wagons. During the balf-year 21 wagons have been sold and 100 
purchased, leaving 2,289 in the ssion of the company. The 
ordinary dividends, at the rate of 9 per cent. per annum on the 
ordinary sh«res, and 6 per cent. per annum onthe preference shares, 
were declared. 

Following the example of Birmingham and South Staffordshire, 
the working men in the northern division of Staffordshire are about to 
form an industrial exhibition for their district and the Potteries. A 
meeting to make the y arr ts was held at Hanley 
yesterda oe 

The shares of “ Hopkins, Gilkes, and Co., Limited,” are to be 
allotted next week. The applications, we are informed, are very 
numerous, and the vendors have claimed the 8,000 shares reserved 
for themselves and friends as stated in the prospectus. ‘The vendors 
thus become proprietors of 24,000 shares, or more than one half the 
entire capital of the company. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot: London and North-Western Railway (Bootle and Edge- | 


hill Extension): Mr. Duncan, C.E.: British Shipowners’ Company : 
National Steam Navigation Company: Launch of un East India- 
man: The River Approaches—Hvu1r. Docks—Mancuester, Suer- 
FIELD, AND LincoLNsHinE RaiLway— Prooress or Limirep Lia- 


BiLity ENTEKPRISE—Srate or ‘TRADE: South Yorkshire: Sheffield: | 


Leeds — Amenican Sianats — Nortn-Eastern Ratmway: New 

Lines— Noxrtu Eastern District: The Tron Trade—Scorann: 

Utilisation of the Sewage of Towns: Clyde Shipbuilding. 
We commence with Liverpool. The London and North Western 
Railway Company has nearly completed its Edge-hill and Bootle 
branch, The kdge-hill passenger station bas been re-modelled and 
extended to enable the company to transfer goods from all quarters 
whence they may arrive to the Garston branch, and to the Wapping 
and Waterloo quays, and also to the Bootle station, without in any 
way interfering with the legitimate passenger traffic of the main 
line. Ata point at which a new engine-shed is placed the Garston 
junction line branches off to the right, and within a short distance 
of that the Bootle branch sweeps off to the left. On starting thence 
it passes through a cutting nearly a mile in length, and of an 
average depth of about twenty feet, mostly in clay. 
this cutting the railway intersects Edge-lane, close to the Botanic Gar- 
dens and the Prescot-road, The cattle market spur commences almost 
at the end of this cutting. The elevated ground in this district having 
now been passed, the cutting is succeeded by a heavy embankment 
about two anda quarter miles in length. This embankmentis carried 
over the West Bevtip-cont by «a handsome wrought iron yirder 
bridge of 60/t. span, supported on sulstantial and handsome stone 
abutments. Betore reaching the West Derby-road, the embankment 
sweeps over the eastern portion of the Newsham House estate, on 
which the railway embankment bas, at the instance of the Liverpool 
corporation, been intersected by three bridges, to afford openings 


for Juture streets and roads. A bridge similar to that over the West | 


Derby-road carries the embankment, which bas an average height 
of about 19/t., across the Breck-road. Besides the five bridges 
referred to specifically, this embankment is pierced by numerous 
bridges, of varying span, for the accommodation of occupation farm 
roads and intended streets. At the north-east corner of the Anfield 
Cemetery, and running nearly parallel with Cherry-lane, the 
embankment is supported by a lovg and very handsome Gothic 
bridge—the length caused by its angular intersection of the road 
being -_ 70ft. This bridge, which was very costly, is of stone. It 
is pierced b 

wide and high one, to afford a carriage entrance to the cemetery, and 


the two side ones being narrower, for the purpose of providing foot | 


passages. Both these latter openings are covered by well-constructed 
groined arches; and the whole structure is surmounted by two lofty 
and very handsome gothic towers. After skirting the eastern mar- 
gin of the grounds the railway passes-out of the cemetery, and at 


Mere-lane, meeting elevated land, it enters a cutting which is carried | 


through rock, with vertical sides, for upwards of 600 yards, several 
ortions of which are 50ft. in depth. Immediately on crossing the 
Valton-road the railway passes through Skirving’s nursery, by a 
tunnel excavated through solid rock. This tunnel is 360 yards long, 
and is arched over by a roof of well-built brickwork. “Emerging 
from this tunnel the railway passes into an open cutting through 
clay, which, at ite deepest, is 60ft. below the surface, and is about 
240 yards in length. The railway next passes under Bootle-lane by 
another tunnel, the greater portion of which was at first open cut, 
but afterwards filled in by substantial brickwork, and covered 
over. After passing the industrial schools the Bootle branch 
line had to pass under the Liverpool and Bury section of 
the Lancashire and Yorkshire Railway. This was a formidable 
and somewhat perilous portion of the undertaking. The new 
line had to be carried under the old at an angle of about 
30 deg., and so near the rails of the old works that the arch of the 
Bootle branch tunnel bad to be lowered and flattened in its curve to 
secure a passage below the old railway. The difticulties of the con- 
tractors were materially aggravated by the ceaseless traffic which 
both by day and by night is carried over the Bury section of the 
railway, a continuously recurring traftic which completely debarred 
any attempt at diverting the railway line for even the briefest pos- 
sible period. In the face of all these difficulties, however, and in 
defiance of every obstacle, the work was successfully completed in 
a comparatively short space of time. The tunnel of which we have 
been «peaking, after obliquely passing under the railway, proceeds 
onwards under the Stanley-road, at a depth of fully 50it. below 
the surface, and almost immediately before it emerzes into day, 
the tunnel, which is 1,050 yards in length, passes under the 
Leeds and Liverpool Canal, so near the bed of that important 
line of inland commonication, that here, again, a change in the 


In course of | 


y three angular gotbic arches; the central opening being a | 


form of the tunnel roof-arch had to be adopted. Notwithstanding 
the adoption of this arrangement, the canal itself had to be tempo- 
rarily diverted, and this was done most successfully, the newly- 
formed and ten)porary canal extending to about 300 yards in length. 
As will be readily unders'ood, this, like the tunneling under the 
Bury line of railway, required the application of extraordinary pre- 
caution, and its successful completion, as well as that under the 
Liverpool and Southport Railway, at a depth of no more than 8ft. 
from the crown of the tunnel arch to the upper surface of the South- 
port line of rails, together with the previously spoken of excavation 
and building under the Bury Railway, constituted engineering and 
operative difficulties of a character rarely equalled in the annals of 
railway construction. Almost immediately on passing from under 
the canal the railway enters the Bootle station, which occupies an 
area of upwards of twelve acres in extent. The line was designed 
and laid out by Mr. William Baker, C.E., London ; and it has been 
executed—now almost to completion, and is being vigorously pushed 
forward--by Messrs. George Thomson and Co., contractors, of 
Liverpool, under the superintendence of Mr. H. Footner, as resident 
engineer, aided by Mr. Dransfield, the manager of works for 
Messrs. Thomson. 

It is stated that the Liverpool Water Committee intend to vote 
Mr. Duncan, the water engineer of the town, a douceur of £800 in 
consideration of the valuable services which be has rendered. The 
first ordinary general meeting of the British Shipowners’ Company 
was held yesterday week. The report stated that the directors had 
realised £2,448 4s, 4d. in interest on their paid-up capital. The pre- 
liminary expenses were £2,465 12s., and the current expenses up to 
that point, £264 6s. 1d. There remained, after writing off these 
sums, a balance to credit of profit and loss account of £350 19s. 2d. 
to be carried to next year. ‘The company had now afloat three ships, 
two more ready for launching, and two more in a forward state, 
They were all of iron, and averaged 1,300 tons each. One of the 
company’s vessels, the Glenna, had been lost. She was fully insured. 
Notbing had occurred to shake the company’s prospects of success. 
On the same day the National Steam Navigation Company 
held its annual general meeting. On Saturday, shortly before noon, 
Messrs. Clover and Co. launched from their yard, at Woodside, a 
fine iron East Indiaman, intended for the trade of the British Ship- 
owners’ Company. The new ship is named the British Priucess, 
and is of 1,291 tons, builders’ measurement; length, 208ft. 6in. 
between perpendiculars; beam, 36ft.; depth, 23ft. 3in.; classed 
A.A. at Lloyd's, and twenty years in the Liverpool books. 

Mr. Lyster, the engineer to the dock board, recently presented a 
report on the river approaches to the bcard,and now Mr. Weightman, 
surveyor to the corporation, reports upon that report to the finance 
committee of the corporation. The engineer’s plans embraced a 
| very extensive re-arrangement and remodeling of the central docks, 
| from and including the Canning half-tide dock at the south end, 
| to and including the Waterloo dock at the north end. 

It appears from the report submitted to the proprietors in the 
Hull Dock Company, yesterday (Thursday), that the gross revenue 
| in 1864 amounted to £93,661, against £83,193 in 1863, showing an 
| increase of £10,468. The increase of the tonnage of shipping fre- 
| quenting the port would have been more considerable, but for the 
| German and Danish war. It is satisfactory to report that more than 
| one-half of this increase of shipping to the port, say 26,179 tons, is 
in the steam traffic, the aggregate tonnage being 597,134 for 1864, 
against 570,955 tons in 1863. For the remainder of the increase 
we must look to the large import of linseed and cotton seed, flax, 
iron, and also to the fishing vessels. With regard to the expendi- 
ture, there has been an increase of £3,745 in the interest paid on 
bonds and on the purchase of land at the Victoria dock ; of £400 for 
compensation for sundry damages; of £268 for the company’s pro- 
portion of cost of new water pipes for the town, conveyed under the 
lock-pit of the Prince’s dock ; of £1,127 for labourage on the quays; 
f £907 in wear and tear; of £133 in wages of gatemen; of 
£489 in repairs to house property; of £714 in salaries, the 
larger proportion of which consists of wages to petty officers, 
hitherto charged as weekly wages. The sum of £1,125 4s. 6d. has 
also been paid out of this account towards rebuilding one of the Hum- 
ber dock sheds. On the other hand, there has been a decrease in the 
expenses of labour; for the keep of live stock, in taxes, in road ma- 
terials, in printing, stationery, stamps and law expenses, and other 
items. Mr. Hawkshaw, C.E., reported:—“ Since my last report 
the enlargement of the Victoria dock and the formation of the new 
timber pond have been successfully completed, with the exception 
of a small amount of dredging in the Victoria dock, which I ex- 
pect will be completed in a few weeks. The enlargement of the old 
timber pond, which involved the construction of a new embank- 
ment on the river Humber, is not yet finished; the river embank- 
ment, which has to be formed on very bad ground, will require 
some time longer to consolidate before it will be safe to fill the pond 
with water to the proper depth; in the meantime, however, water 
has been admitted into the pond, soas to 1: ake it available toa limited 
extent.” With regard to the West dock, Mr. Hawkshaw added :— 
“Since my last report the North-Eastern Railway has been diverted, 
and possession obtained of the old site of the railway. This work 
occupied much time. Considerable delay has also been caused by 
the necessity imposed on the company by the Act of Parliament of 
providing accommodation for thé two railway companies, before the 
old railway creek can be closed, or the railway premises be taken 
possessi@n of. ‘To enable provision to be made for these railway 
| companies it becaine necessary to extend the Humber Basin, and to 
construct a pew railway creek. Both these works are now far 
advanced, and I hope in a short time that the railway companies 
will be enabled to remove from their present premises, which it is 
necessary they should do before any progress can be made with the 
lock, the work which will require the longest time to complete. In 
the meantime the river embankment is being pushed forward, so 
as to enable the river Humber te be excluded from tlie site of the 
works.’ The expenditure on the Victoria dock construction ac- 
count to the close of 1864 amounted to £861,556, and on the 
Western dock construction account to £215,848. Under the 
alvice of Mr. Hawkshaw the directors recommend to the pro- 
prictors the deepening of the Western dock through its entire 
| «rea, instead of retaining the dock at its west end at a lesser depth 
| than the remainder, It is also part of the recommendation that the 
west end of the Western dock should be somewhat wider than as 
shown on the deposited plan of this dock. ‘The cost of these altera- 
tions will be about £40,000. 

At the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Railway Company, the chairman (Mr. E. W. 
Watkin, M.P.) claimed for the directors the credit of introducing 
several schemes for securing safety and economy. Amongst those 
was the saving resulting from using coal instead of coke, which re- 
duced the cost of fuel from 4d. to 1}d. per mile; the system of 
warming carriages with hot water; meavs of communication 
between the guard and the driver; the strengthening of the 
couplings between the carriages ; the cushioning of the second- 
class carriages in express trains. In cold weather the company 
also gives to the guards and drivers hot coffee at the refreshment 
rooms. This has led to a great diminution in the cases of drunken- 
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A joint-stock company, with limited liability, privately formed 
through Messrs. Chadwick, Adamson, and Co., has purchased the 
omnibus concerns of Messrs, John Greenwood, Ivie Mackie (City 
Omnibus Company), and Robert Turner, and Co.; together with 
the large coaching and coachbuilding establishments of Mr. Green- 
wood. The total nominal capital of the company is £150,000 in 
7,500 shares of £20 each. The first issue is 6,000 shares, which 
are all subscribed, and the new company will take possession of the 
business on the Ist March. A company is also in course of forma- 
tion for the purpose of purchasing and conducting the gas meter 
manufactory of the late Mr. John West, of Manchester and Oldbam. 
It appears from the published statements of the promoters, that 
120,000 consumers’ meters have been manufactured and sold since 
the works were established. The business will comprise the manu- 
facture of meters both ou the wet and dry principle, and the pro- 
moters having purchased Mr, Henry Bowen’s interest in his patent 








compensating meter, this important branch of business will be added 
to the ordinary make of the factory. 

In the South Yorkshire district the men have generally accepted 

the 10 per cent. reduction necessitated by the state of the iron 
trade. Business at Sheffield has been quiet. The orders for tools 
from Australia are rather increasing. Only a moderate business is 
being done with New Zealand and the Cape. The armour plate 
makers are at work on orders received from the Government, and 
the large iron and steel houses are moderately employed on railway 
material, heavy guns, and steel shot. In the general steel trade the 
few considerable orders on band are rather exceptional. There are, 
however, fair orders in hand for plates, bolts, &c., for shipbuilding. 
The crinoline steel branch is dull; but steel wire for general pur- 
po-es is now again in moderate demand, some bouses being busy. 
he cutlery branches continue very dull. The saw trade is much 
depressed ; but a few houses have already received orders from 
Russia, though the “season” has scarcely arrived; and, on the 
whole, an improvement is anticipated in the course of a few weeks. 
The file and tool trades are dull, though there is a moderate demand 
for some classes of engineers’ tools, and for shears and a few other 
kinds of edge tools. The Leeds Chamber of Commerce, reporting 
upon the iron, machine, and engiveering tool trade of that district, 
says:—“ The makers of best iron are very fairly employed, and the 
inquiry for it is pretty good. For lower sorts there is less demanu, 
and the makers are slack. The machine and tool trades both con- 
tinue good. The locomotive and railway plant manufacturers are 
without change.” 

Mr. Lamont, of Liverpool, has been explaining the signal services 
adopted in the American armies and navies—as well Confederate 
as |’ederal—although more especially in the former. The apparatus is 
the invention of Lieutenant Ruffin, and the signals are made by 
means of a pole, which is worked upon a very simple piece of 
mechanism, and, with its single distinguishing flag by day, or single 
distinguishing plain light by night, is fixed upon a swing joint, the 
pole being so loaded at the lower end as to be perfectly in equipoise 
at its two extremities, and so easy of motion as to be easily swayed 
to the one side or to the other at the slightest touch by the operator. 
In this respect, and in the mode of its application, it is strictly 
analogous to the indicating needle of the electric telegraph, the dips 
or inflections of the indica‘ing pole to the right or left signify an 
agreed on letter of the alphabet. We understand that this new 
system is under the eonsideration of the English and French 
Governments. 

The extension of the enormous system of the North-Eastern 
Railway steadily proceeds. ‘I'he Huil and Doncaster line, for which 
powers were recently obtained, is now being staked out, and will 
soon be ready for letting; and the York and Doncaster will be got 
ready directly afterwards. 

The iron trade of the north-eastern district shows some sigus of 
improvement, but prices for some descriptions of pig iron continue 
low. The pits of the district are in full work, but the coal trade 
during the week has been characterised by dullness. Owing to the 
completion of heavy orders, some branches of local manufactures are 
not so well employed as formerly. 

Messrs. Barclay, Carle, and Co. have launched from their Stoberors 
yard a screw steamer, named the Countess of Eglinion. The 
vessel is 165ft. long, 24ft. beam, 13ft. deep, about 400 tons register, 
and is to be propelled by direct-acting engines of 70-horse power, 
made by the builders. Sheis to ply on the Belfast and Ardrossan 
station, aud is owned by Messrs. R. Henderson and Sons, Belfast. 
Messrs. Henderson, Coulburn, and Co. have launched, from their 
yerd at Renfrew, a paddle-steamer, the principal diwensions of which 
are as follow, viz.:—Length, 268ft.; breadth, 28ft.; depth, 14it. ; 
tonnage (B.M.), 1,014 tons; to be fitted with a pair of the builders’ 
diagonal oscillating engines of 300-horse power nominal. Imme- 
diately after the launch she was hauled into the builders’ tidal basin, 
where she received her boilers on board in a few minutes by means 
of a large new steam crane, capable of lifting fifty tons, recently 
erected on the premises. This vessel has a poop and forecastle, 
and, from her fine lines and powerful machinery, a high rate ot 
speed is expected from her. Messrs. Wingate and Whiteinch 
have launched a paddle steamer, named the Mary Helen, of the 
following dimensions, viz.:—Length, 240ft.; breadth, 28ft.; depth, 
12ft. She is fitted with oscillating engines of 250-horse power 
nominal, and large boilers with sixteen furnaces. The Mary Helen 
is intended for the South American trade, and is built for Mr. John 
Wilkie, of Glasgow. 


THE METAL MARKET. 

2alLs.—In steady demand. The quotations are £6 10s. to £6 lds. per 
ton, according to section and specification. ’ 

Coprzx.—Nothing doing. The quotations are quite nominal—Tile and 
Cake £90, and Manufactured £98 per ton. 

Tin.—Depressed. Banca £91, and Fine Straits £87 per ton 

Tin Piates.—Dull of sale. Coke 21s. per box, and Charcoal 26s. 

LeaD.—In good demand; at £20 5s. English, and Soft Spanish at 
£19 10s. per ton. 

SpevrEr.—No business. 





£18 is the nearest price. 
Moat and Co. 


Old Broad-street, London, E.C., Feb. 2nd, 1865. 
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Exnourn Docxs.—There is now a probability that the Exmouth 
docks will be commenced forthwith. The contract has been taken 
by Messrs. Jackson, of London; and men have been engaged at the 
Point in digging trial pits for the foundation, A sub-contractor 
has also arrived, who states that he has orders to proceed with the 
works immediately. 

Tue Latest Novetty.—The model of a new electro-magnetic 
locomotive is now exhibiting at Versailles, Its inventors, MM. 
Bellet and Rouvre, assert that locomotives constructed on their 
principle could travel on ordinary railroads at the rate of 124 miles an 
hour. The power is obtained by magnetising and de-magnetising, 
by means of acurrent supplied by a fixed battery, and, it is said, 
utilises only a small part of the force developed. We earnestly 
hope that our readers will at once lay aside all scientific credulity 
and believe firmly in the foregoing statement. We, alas! are not 
blessed with that measure of faith necessary to a belief in all things, 
otherwise we would adopt ourselves the course we recommend to 
others, 

Prrrorevm.—Petroleum stock companies are increasing so rapidly 
that it has b a troub matter to find names for them. We 
have now the Cosmopolitan, Rennekoff, Huidekoper, Inexhaustible, 
Maple Shade, Radiant, Revenue, Allegiwi, Brilliant, Diamond, Big 
Tank, Tarr, Tack, Blood, Tarentum, Tidioute, Tionesta, Organic, 
Van Buren, Buchanan, Webster, Pit Hole, Horse Neck, Oak Ball, 
Sled Ford, and so on through a vocabulary of probably, by this time, 
500 different organisations. We suggest to the refined petroleum 
oil stock gentry that a committee ought to be appointed at once to 
hunt up new names. The list will soon run out—at the rate things 
are going.—American Paper. 
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THE “FATIGUE” OF METALS. 


Tuat the metals used in construction do give way under 
loads considerably less than those they may have just pre- 
viously borne is an undoubted fact. The instances of this 

henomenon are too numerous and too varied, the testimony 
comes from too many sources, to allow much doubt to re- 
main on the matter. Railway axles, and the axles of 
carriages on common roads, are especially liable to unex- 

ected fractures—unexpected because they often give way 
under slighter strains than those they may have borne 
perhaps a few minutes before. Several elaborate papers 
by experienced men have been contributed to our en- 
gineering institutions on this very question of axles and 
their deterioration. In the course of the resulting discus-- 
sions many other similar cases were cited. ‘The gags of 
helve hammers, the porter-bars used for holding blooms 
under the hammer, even the wires of piano-fortes and the 
springs of watch escapements, are particularly subject to 
sudden fracture. Wire-ropes are well known to rapidly 
deteriorate, and to often suddenly break. The same is 
especially the case with chains, whether for ships’ cables 
or for cranes, forge slings, inclines, mining shafts, and even 
for suspension bridges. Mr. Frederick Braithwaite, in 
his paper before the Institution of Civil Engineers on the 
“Fatigue of Metals,” added numerous other instances to 
our list. Such were cast iron girders, used for supporting 
brewery vats; oval copper pipes, used in similar establish- 
ments; as also the cranks of reciprocating pumps; the 
ash-pan suspension rods of locomotives, and the back-plates 
of locomotives with inside cylinder engines. A deteriora- 
tion, through induced brittleness, has also been noticed by 
Mr. Colburn in the stay-bolts of locomotive fire-boxes. 

The number of different theories accounting for these in- 
dubitable facts have been very great. The imponderable 
forces of nature—heat, electricity, and magnetism—have 
been called upon to account for a supposed internal change 
in the structure of metals exposed to the ordinary incidents 
of practice. The presence of phosphorus or of sulphur in 
iron has also been brought forward as an explanation. The 
mechanical action of vibration, percussion, alternate strains, 
either causing “ crystallisation,” or by lessening “ the iron 
threads and lamin in their cinder envelopes,” has also 
been adduced as an explanation of the deterioration of 
wrought iron. 

On the other hand there are numerous instances of iron 
constructions and details which have been working for very 
long periods without giving way, or showing signs of 
weakness. Down in Cornwall there are pumping engine 
beams which have been working for many years, since 
dates almost coeval with the introduction of the steam 
engine. The vibrations to and fro of a beam, or the reci- 
procations of the connecting rod of such an engine, or of 
any ordinary high-pressure engine, may be counted by 
hundreds of millions. There is not, therefore, any inherent 
reason why iron in any shape should, under ordinary work, 
undergo any internal deterioration. Nor, in the absence of 
a:long-continued high temperature, is there any chance 
that iron would crystallise into larger crystals than those of 
which it is originally composed. Many practical men have 
been long aware that either a crystalline or a “ fibrous” 
fracture could be given to the surface of rupture of a 
wrought iron bar, according as the bar was broken either 
suddenly or gradually respectively. But the lower, the 
cheaper, the more inferior the quality of the iron, the more 
difficult is it—as every blacksmith knows—to get it to 
break witb a “ fibrous” fracture ; the greater is the diffi- 
culty in getting its crystalline filaments to elongate and 
bend before snapping; that is to say, the more 
brittle the iron is, the lower, ceteris paribus, is its quality, 
the more is it liable tosnap. A brittle substance means 
a substance that will sooner break than bend, under any 
force, whether tensile, compressile, cross-bending, or 
torsional. Having little or no elasticity or ductility— 
having an internal structure that does not allow it when 
pulled, or pressed, or bent, or twisted to elongate, or de- 
flect, or compress, or vibrate, it gets torn, or crushed, or 
broken, or wrenched in two or more portions. <A hard, 
harsh iron means a bad iron, because it is brittle, and be- 
cause the very harshness of a substance means a resistance 
to an extensibility of the particles beyond a more or less 
narrow range. A substance like this will, indeed, sooner 
break than bend, and more especially under forces that 
would not break it if the substance would only bend. 

Now the whole theory of the strength of materials is 
based upon the assumption of a limit of elasticity, or of a 
limit within which must be confined the forces applied to 
the structure in detail. Once this elasticity is exceeded 
and the material takes a permanent set, the store of elas- 
ticity contained within the substance is diminished. 
Metals which have been hammer-hardened or rolled, 
or even cast, often take slight permanent sets under 
very slight forces; but these sets do not increase 
until the true elastic limit is reached. Once this is 
exceeded, the set continually and irregularly increases, 
by the application of the very same force, until rupture 
ensues. It is in this way that metals may be “ fatigued; ” 
that they may suddenly give way with little or no warn- 
ing. More especially is this the case with inferior brands, 
which elongate but little, and often to a scarcely perceptible 
amount before rupture. Now a series of strains in excess 
of the limit of elasticity just brings perhaps originally good 
iron into the condition of originally bad and cheap iron. ‘I'he 
work, the elasticity and ductility, is taken out of the metal, 
and the last grain in the scale causes it to snap. It snaps 
suddenly whether it be broken under a static or an impul- 
sive force, on account of the induced brittleness, or absence 
of the power of being strained through any distance. As 
is stated in the last number of the Quarterly Journal of 
Science, this simple explanation of the deterioration of 
wrought iron is due to Mr. Paget. 

Mr. ‘I, Loyd, Admiralty Inspector of Machinery, made 
some years ago, at Woolwich, a number of experiments 
which threw a vivid light on this matter. They were first 
published in the appendix to Mr. Fairbairn’s “ Useful Infor- 
mation for Engineers ;” Mr. Loyd having furnished his re- 
sults for this purpose. They are of the utmost importance, 





and we see full reason to deduce from them consequences 
differing from those originally drawn by Mr. Fairbairn and 
Mr. Loyd—the more so as Mr. Fairbairn, in the paper he 
read last November at the Society of Arts, would appear to 


agree in the view we have adopted. “ Twenty pieces of 


13 S.C. crown bar iron, each 10ft. long, were cut into two 
parts of 5ft. each, and marked with the same letter.” A 


number of the pieces were first broken, in order to get the | 
average breaking strength. The hydraulic press used at 


Woolwich for testing chain cables was employed. After 
being once broken, a piece of each bar was taken and “ sub- 
jected to the constant action of three-fourths of the break- 
ing weight for five minutes; the load was then taken off, 
and they were afterwards broken.” The twenty bars 


broken only once gave an average breaking strength of 


32°37 tons, with a mean stretch of Qin. in 5ft. ‘The other 
halves of the original 10ft. bars, broken after being subjected 
to “ three-fourths of the breaking weight for five minutes,” 
gave the higher ultimate breaking strength of 32:8, but 
with a stretch of only 1°6in. in 5ft.. Stillmore remarkable, 
as showing the progressive increase of ultimate breaking 
strength under a static load, accompanied with an accele- 
rated diminution of the powers of stretching is experiment 
No. 2 by Mr. Loyd. He broke ten 13in. bars dft. long four 
times, and in each case the ultimate breaking strength 
under the static load of the press rose rapidly, and with 
an equally rapid diminution in the elongations. Thus bar 
C gave way with 33°75 tons at the first breakage, and 
with a stretch of 9°128in. in 56in.; with 35°25 tons at the 
second breakage, and with a stretch of 0°2din. in 36in., 
with 37 tons, with a stretch of lin. in 24in.; and at the 
fourth breakage with 38°75 tons, but with no stretch at all. 
By the time the bar was undergoing the last fracture its 
section was reduced from 1°37 square inches to 1°25 square 
inches. Bar F first broke with 33°25 tons, then with 35°50 
tons, at the third time with 37°25 tons, and at the fourth 
with 38°40 tons, the stretch in each case respectively 
diminishing from 9°25in. in 54in. to 0°62in. in 24in, down 
to zero, with a piece 15in. long. All the ten bars in these 
experiments show the same marvellous increase of static 
strength, but it is clear that if struck with a hammer 
they would have broke like so many glass rods. 


The simple fact that the “ work,” or the powers of exten- | 


sion, are taken out of iron by forces in excess of the elastic 
limits, may, then, be taken as the explanation of the brit- 
tleness induced by strains in excess ef the elastic limits. 
We may, at any rate, take this to be the secondary cause, 
leaving the very probable internal re-arrangement of the 
particles to be completely explained by future investiga- 
tions into the molecular structure of metals. But it is 
remarkable how often within the last few years the in- 
crease of mere static strength by such strains has been 
tuken to be an increase of the real strength of iron. Such 
a supposition is, indeed, contrary to all the received bases 
for the theory of the strength of materials, and to the results 
of all successful constructions, but, nevertheless, the widely- 
spread extent to which this delusion has found acceptance 
is absolutely dangerous. The author of the well-known 
work on the Britannia and Conway tubular bridges has 
fallen into this error. Mr. Edwin Clark tells us that he 
took four bars of wrought iron 14in. square, 4ft. 6in. long, 
weighing 33 lbs. each, and placed them on bearings 3tt. 
apart. But before being tested, “ the four bars were placed 
in an air-furnace until they attained a dull red heat; 
in this state two of them were arched or curved 3in., 
they were then bent with a wooden mallet, so that 
the metal was not upset by the hammering; the two 
other bars remained straight, and thus the four bars 
were allowed gradually to cool. The two bars curved 
when cold “being placed on the supports in the posi- 
tion in which they were straightened, they were loaded at 
the centre for comparison with the remaining bars, which 
remained as they came from the furnace.” ‘The compared 
results are given in a table, and, as might be expected, the 
deflections of the previously strained bars were found to be 
much less than those of the two beams. The two new 
wrought-iron bars gave a mean deflection of 5:145in. at 
rupture, and they broke with 41°9 tons. ‘The two bars 
precisely similar, but previously bent and straightened, 
only afforded a mean deflection of 1°765in. when showing 
signs of cracking under 46°5 tons. Their transverse break- 
ing strength was increased, and their elasticity propor- 
tionately diminished. And no doubt, if it could be 
guaranteed that the loads applied to such initially strained 
bars should always be gradually, and never impulsively. 
applied, the strength of such beams might, perhaps, be use- 
fully increased ; buat this can never be the case in practice. 
A glance down any column of his own experiments on bars 
exposed, say, to a gradually applied tensile load, would 
have shown Mr. Edwin Clark his error. ‘The more a bar 
is strained towards rupture the greater the load required 
to stretch it further; but it is also all the nearer rupture. 
Mr. Clark, however, says, referring to the table :—“If a 
new bar, 14in. square, were used as a beam where no 
greater deflection than 8-10ths of an inch could be allowed, 
the greatest load such a bar would bear would be 28°7 ewt. ; 
but the bar previously strained would require 42 cwt. to 
deflect it the same amount, while, with less weight, the 
new bar would be bent upwards of din.” Mr. E. Clark 
even thinks that “ the strained bar would, under such con- 
ditions, be 46 per cent. stronger than the new bar; and, as 
the weight increases, the increase of strength becomes still 
more remarkable.” In just the same way, if a piece of 
wire be taken, and bent to and fro, it is distinctly notice- 
able that more and more force is required each successive 
time ; but then the outside of the wire begins to crack, and 
it at last suddenly snaps. 

It is probable Mr. Edwin Clark has long ago per- 
ceived that he has taken a mistaken view in this matter, 
and that he has seen fit to confine himself in his work to 
strains in all cases within the original tensile and compres- 
sive limits of elasticity of the material. Mr. D. K. Clark, 
however, in his late work on “ Recent Practice in the Loco- 
motive,” has revived his namesake’s error. Mr. E. Clark 
gives a formula for the transverse strength of beams thus 
“improved” by partially breaking when new; and Mr.D.K. 
Clark thus recommends this formula for application to the 


fire-box roof-stays of locomotives: “ Should it be found, 
in practice generaily, that there is an intrease of strength 
of straining and straightening iron bars, the process may, 
of course, be temporarily — to —— roof-stay 
bars,” and upon this he bases his rule “ to find the pressure 
borne by the roof-stays of a fire-box.” 

One of the most elaborate attempts, however, to improve 
iron by straining it, was made in the United States. Ex- 
actly twenty years ago, Professor Walter Johnson, formerly 
one of the steam boiler committee of the Franklin Institute 
of Philadelphia, spent a good deal of money belonging to 
the American Government in the pursuit of a similar de- 
lusion. He found that by heating an iron bar to a tem- 
perature of 400 deg. Fahrenheit—the temperature of steam 
at about 250 lb. pressure—and by stretching it permanently 
to about 6} per cent. of its length, the bar, on being broken 
(under a gradually applied strain), gave an ultimate break- 
ing strength about 20 per cent. higher than another portion 
which had not been stretched. An account of the progress 
of the experiments, until the eyes of the experimenter were 
opened as to their delusive basis, will be found in the 

nited States “Senate Public Documents” of the 2nd 
session of the 28th Congress. Adding up the sues 
advantage due to the increase both in the length and the 
ultimate tenacity, Professor Johnson there says that “ the 
value, for useful purposes, added to a bar of iron by the 
process of thermo-tension, when the increase of both length 
and tenacity is taken into account, may be safely set down 
at 20 per cent. of its original value. It sometimes 
exceeds 30 per cent. In a single cable, 100 fathoms 
long, made of iron 24in. in diameter, weighing about 15 
tons, and adapted to a line-of-battle ship, the gain in true 
| commercial value would not probably fall short of 600 
| dollars.” Further on he says, showing the great confidence 
| he had in the plan :—‘Another fact worthy of notice is that, 
| in the ordinary process of proving chain cables, we cannot 
| be certain that if one link has broken out in the trial others 
may not have been brought so near to breaking as to be 
just ready to give way under a slight augmentation of 
strain ; whereas, in the use of thermo-tension, we may rest 
| assured that if a given strain has been borne while the 
| chain was heated to the prescribed temperature, a much 
greater ‘strain can always be sustained when the chain 
becomes cold.” The learned professor here quite forgets 
that if a cable or anything else has been strained, the out- 
side portions will generally first show it—at any rate when 
undergoing cross-bending, as at the ends of the links or 
chain. In such a ease the outside fibres will first give way, 
showing cracks, and this is the reason that the slightest 
crack leads to the rejection of any link in a chain or chain 
cable. Professor Johnson, however, thought that he had 
made a great discovery. Expensive machines were con- 
structed under his directions by the American Government, 
in order to test his process, which, we believe, he also 
patented. It is, however, needless to say that the results 
of the further trials led to the whole matter being dropped 
as quietly as possible into oblivion. 

Captain Blakely has also taken out a patent for 
strengthening iron and steel for the hoopings of guns, 
He heats the metal to a red heat, and then applies a strain 
much less than that of Professor Johnson—only a fraction 
of the ultimate breaking strength when cold. It will be 
seen that Captain Blakely uses a higher temperature, 
while applying less strain, than Professor Johnson. It is 
probable that the injurious effects will be less, but there 
can be as little doubt that the increase of ultimate breaking 
strength obtained is also more or less at the expense of the 
elasticity or of the ductility of the materials. In the so- 
called process of thermo-tension, there is an expansion of 
volume due to the application of heat as well as the me- 
chanical elongation in the direction of the applied tensile 
stress, and they work, so to speak, into each other’s hands. 

Other processes have also been lately brought before the 
public, mainly based upon similar fallacies. Some two or 
three years ago a good deal was being heard about 
Mr. Lauth’s patent process of cold-rolling iron. This 
gentleman took bars or plates ready manufactured, and 
passed them, while cold, through a set of rolls. He tested 
these bars and plates, and finding that they gave a higher 
ultimate breaking strength than before being cold-rolled, 
he supposed that his plan greatly improved the quality 
of the iron, A printed report of Mr. Fairbairn on this 
process was published, and we find therein the results of 
three experiments on:—1, A black bar from the rolls, 
breaking at 58,628 Ib. per square inch ; 2, A bar turned 
down to lin, diameter, giving way at 60,746 lb.; 3, A bar 
rolled cold to lin. diameter, 88,230 lb. “The first bar,” 
says Dr. Fairbairn, “ was broken in the condition in which 
it came from the manufacturer ; the second was a similar 
bar turned in the lathe; and the third had been subjected 
to Mr. Lauth’s process of cold-rolling. It is obvious that 
the effect , of the consolidation in the last case was to 
increase the strength of the bar in the ratio of 10 to 15.” 
No doubt the ultimate strength was increased, but this was 
obtained at the expense of the elasticity and ductility of 
the bars, for the elongation before rupture of the cold- 
rolled bar was only 0-79in., while those of the two others 
were respectively 2-O0in. and 2°20in. exactly. The same 
results were obtained by Mr. Kirkaldy with bars and 
plates; and he also found that their specific gravity was 
greatly diminished by the process. Blochairn Best boiler 
plate, strained lengthwise and cold-rolled, contracted 2°5 
per cent. at the point of fracture, with 88,993 lb. breaking 
strain; “cold-rolled and afterwards annealed, 13°6, with 
50,960 lb.; in the ordinary condition, 143, with 
45,812 1b.; crossways, in the same order, 0-0 (contraction 
at point of —— with 80,643 lb.; 7°2 with 48,674 Ib.; 
and 77 with 43,0201b.” Similar results were found with 
bars. The plates were found to be so hard that when 
under the shearing machine the strips split off, and the 
same action was perceptible in the broken pieces punched 
out for rivet holes. Mr. Kirkaldy very properly com 
—l, the ultimate breaking strength; 2, the very slight 
elongation of cold-rolled iron to the same effects noticeable 
on wire which has just been drawn through the plate. In 
the same way, also, annealing diminishes both the breaking 
strength of cold-rolled iron and cold-drawn wire; while it at 
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the same time increases the elasticity and ductility of both. | 
The ultimate tenacity of cold-drawn wire is often diminished 
to one-half by the process of annealing, but this operation is 
absolutely necessary, as the wire would otherwise snap 
from sheer brittleness while being drawn through the _. 
At the same time we do not mean to deny that cold-rolling, 
within very narrow limits, may not be advantageously ap- 
plied to give a kind of temper to iron, and upon the same 
principle as hammer-hardening. There are hundreds of 
articles in commerce, such as iron shovels and similar 
objets, that absolutely depend for their efficiency upon the 
hammer-hardening they undergo while in a more or less 
heated state. Some elaborate experiments conducted in 
France not long ago would also appear to show that the 
elasticity of a wrought iron rail is greatly increased by 

ing it through the rolls, for the last time, while at a 
Black red heat. It is upon this principle that Captain 
Blakely may find the temper of his reinforces improved 
by stretching them while hot on a mandril. 

But this is very different from taking the work out of the 
material while cold by strains in excess of the elastic limits. 
Under this doubtful category we must place the effect of 
the proof charges on the tubes inserted by Captain Palliser 
into cast iron guns, Thus Captain Palliser, in his“ Treatise 
on Compound Ordnance” (1863), states that he constructed 
a tube gun, with 14in. diameter of bore, and firing 14 lb. 
ceylindro-conoidal shot, the tube being rifled, and 14in. 

ick. “The tube was accurately fitted into the gun to 
within one inch from the bottom, and was screwed home 
with ease by means of the nut at the muzzle.” A series 
of charges, increasing in severity, were fired from this 
gun, and after eich discharge the tube was taken out and 
examined. “After the last and most severe discharge,” 
says Captain Palliser, “ I found that there was more power 
required to unscrew the nut, owing to the tube having 
become slightly jammed. Thus this shot sufficed slightly 
to disturb the equilibrium of the tube. I then reinserted 
the tube, and — it back into its place as before, with 
fine emery and oil. On using the same charge in the gun 
as that which had previously enlarged the tube, I found 
that it produced no further effect on the latter, which can 
be taken out and re-inserted with the same ease as at first.” 
Just so. The static resistance of the tube, and more es- 

cially at its external layers, was increased; but it was 
rought all the nearer to rupture by the internal disturbance 
of its particles—by the permanent set, with a proportionate 
diminution of elasticity—and by the fact that the work, so 
to speak, was strained out of the material. There is no 
reason why such a tube, when thus strained, should burst 
under the next charge ; but it is on the way towards rup- 
ture. 





SOCIETY OF ENGINEERS, 
February 6th, 1865. 
R, M. Curistiz, Esq., in the Chair. 
ON THE PATENT LAWS. 
By C. D, Ase. 

Tue policy of granting patents for inventions is based, not so 
much upon @ sense of justice due to the inventor, as upon the ex- 
pediency of promoting the industrial prosperity of the State as much 
as possible. If justice were the motive of the patent laws, it is clear 
that the right of property in an invention sbould be secured to the 
inventor for his life-time; for to what cet | can a man lay a 
more just claim than to that which has originated entirely with him- 
self, for the acquisition of which he is indebted to no one? As 

tents are not so granted, as not only is the duration of the privi- 

ege granted by the state exceedingly limited, but also the grant 
made entirely dependent upon the strict performance of certain 
duties by the patentee, it is evident that such grant is accorded, not 
as an act of justice, but as a matter of ex ney. 

For the purpose of promoting the welfare of the country by sti- 
mulating the advancement of the industrial arts, the State finds it 
expedient to hold out some substantial inducement to practical and 
ingenious men, that will cause them to devote their intellectual 
faculties, their energies, time, and capital, to the origination and 
practical application of new inventions in the industrial arts. 


Did such inventions emanate at once in perfect form from the brains 
of the inventor, requiring nothing further than the mereconception to 
be capable of immediate practical —. it is possible that such 
a stimulus might not be required. But it need hardly be stated that 
this is not the case, With most inventions of any importance there 
is a great difference between the mere conception of the invention 
and the practical application of the same. This step from the ideal 
to the real involves, in many instances, the entire devotion of the 
inventor’s energies, time, and capital to the purpose, and requires 
an indomitable perseverance and courage in overcoming numerous 
difficulties, prejudices, and trade oppositions: aud it is in order to 
induce inventors to undertake and accomplish such a task that the 
patent laws have been established. 

With that intuitive perception which, in many cases, leads at once 
to the adoption of the most perfect means for accomplishing a cer- 
tain purpose, the State foresaw that no inducement it offered would 
be adequate or have the exact required effect, unless it afforded a 
prospect of pecuniary reward to the inventor, that should be en- 
tirely within his own control, and that would be in exact propor- 
tion not only to the abstract merit of his invention, but also to the 
exertions of the inventor, in endeavouring to render the same of 
practical utility to the community. 

The State furthermore foresaw the absolute necessity of assuring 
to the community, firstly, the means of acquiring an exact know- 
ledge of the nature and extent of the invention, in order that it 
might profit by the same; and, secondly, an indelible record 
thereof, which would prevent the invention ever becoming lost to 
the nation. 

With these objects in view the State granted to the inventor 
letters patent, insuring to him the exclusive privilege, during the 
term of fourteen years, to reap whatever pecuniary benefit might 
be derivable from his invention; and it coupled with this grant 
the condition that the inventor sbould deposit a full and accurate 
description of his invention, making the tenure of his exclusive 

vilege or patent right dependent upon the accuracy of this 


ion. 

It will require but little reflection to see that no other possible 
system of reward would have accomplished the ends in view. Had 
e State elected, instead, to pay to the inventor a sum of money 
proportioned to the value of the invention, the extent of the reward 
could, of course, only have been determined after the value of the 
invention had been geen | pew, that is, after a considerable 
lapse of time; and who would have devoted himself to the arduous 
task of bringing an invention into a practical state of existence 
with such a remote prospect of an uncertain reward, the nting 
of which would be entirely out of his own control, and that, even 
when granted, mizht, for all he knew, fall far short of the amount 
he had actually expended in perfecting his invention? If, on the 
other hand, such reward was given the inventor in the first instance, 





before the invention had been put to the test ne = oan application, 
who could possibly then determine the value of the tavention ; and 


even if this were possible, what inducement would then exist for the 
inventor to devote himself subsequently to the practical application 
of his invention ? f 

Such a system of rewards would, therefore, be utterly imprac- 
ticable. It would give rise to endless dissatisfaction on the part of 
inventors, the public would be continually grumbling at having to 

y for inventions from which it derived no immediate or direct 
profit or advantage ; and as manufacturing inventors, who were in 
a position profitably to apply their own inventions themselves, 
would, in many cases, not consider it to their advontage to make 
their inventions public, such a system would infallibly give rise to 
that bane of honest manufacturing enterprise, the secret working 
of inventions—a system most demoralising in its effect upon work- 
men sworn to secrecy, who would be continually tempted, by bribes 
offered by rival manufacturers, to break their solemn oaths. — 

As an example of what misery to the inventor, what deceit and 
treachery on the part of his workmen and competing manufacturers, 
such a system of secret working might give rise to, we need but 
call to mind the fate of poor Crompton, the inventor of the spin- 
ning mule, in memory of whom, it is true, a statue has lately been 
erected at Bolton, but who lived and died in want and wey f in 
consequence of the persecutions to which he was subjected from 

rsons who tried to learn his secret, and enticed workmen to betray 

im by getting engaged by him for a few weeks, and then leaving 
him at double wages. 2 ; 

By such a system of secret working, furthermore, valuable inven- 
tions would be continually in danger of becoming lost to the nation 
by the death of the inventors. ‘ > 

So long as it is indispensable that the inventor should devote his 
time, energies, and money to the working out of his invention, in 
order that the nation may enjoy the full benefit of the same, so long 
will the patent laws afford the only system of recompense that will 
not only hold out a sufficient inducement to the inventor to disclose 
his invention, and put forth his whole power to bring it to perfec- 
tion when once made, but that will also largely stimulate his 
inventive faculties to originate new inventions ; and this latter, ina 
great measure, through the agency of that very feature of the system 
upon which its opponents fourd their principal objections, namely, 
the power that it puts into the hands of the patentee to prevent 
others from using his invention, without giving him an adequate 
pecuniary consideration for such use. This very prohibition causes 
others to exert themselves to invent different means by which the 
same or a better result may be obtained, than by the invention which 
they are prevented from using, except by payment; and the result 
is competition in the highest degree beneficial to trade, and an 
unceasing advancement and striving after perfection in all branches 
of manufacture. , f : 

Moreover, the patent system is the most equitable to the inventor. 
Through it he is rewarded in exact proportion to the value of his 
invention, and to the degree in which he exerts himself to render 
it useful to the public. Itis the least likely to create dissatisfaction ; 
for if an inventor risks too much for the sake of his invention, and 
comes off a loser, he has no one to blame but himself for over- 
rating the value of his invention. It ensures that an indelible and 
correct record of the invention shall be deposited for the benefit of 
the nation, so that there is no chance of the invention ever becoming 
lost; and the tenure of the ope privilege is made to depend en- 
tirely upon the accuracy of that record. It is the most economical 
to the State. The price demanded by the patentee for his invention 
is not paid directly by the public generally, but by those persons 
who consider it fully worth the price asked, and by the manufacturer 
who, by its aid, is enabled to make better or cheaper articles, and 
therefore pays for it willingly. Costly experiments are tried and 
tried again, and great results obtained, without the public having 
to pay for them ; and, in conclusion, there is not one single class of 
the manufacturing community that disapproves of the system. It 
is true that, in isolated cases, inconvenience has arisen through the 
defective working of certain points of detail of the patent law, but 
such defects as do exist are in detail only, and but require to be 
clearly ascertained and pointed out in order to be easily remedied. 

To point out such defective or incomplete points of detail, and 
the remedies which, in the opinion of the writer, may with advan- 
tage be applied thereto, is the object with which this subject has 
been loomed before the present meeting. 

From the foregoing considerations it will be evident that the State 
in granting the privileges of letters patent to au inventor, con- 
siders that the country receives a fully adequate value for that pri- 
vilege from the inventor, in the exertions he has made to originate 
and practically apply his invention, and in the accurate description 
thereof which he has deposited. There can, consequently, be no 
question of the inventors having yet further to give a money con- 
sideration for that privilege; and any expense involved in the re- 
quisite machinery for properly carrying out the objects of the 
institution ought, in fairness, to be borne equally by the inventor 
and the State. Not only, however, is this not the case at present, 
but the inventor has, up to the present time, been ~~ to pay so 
much over and above the entire amount requisite for defraying the 
expenses of the Patent-office, that, from the coming into operation 
of the Patent Law Amendment Act of 1852 to the present time, 
there has accumulated a surplus fund in the hands of the commis- 
sioners amounting to more than a quarter of a million of money. 
With this startling fact before us, we should of course imagine that 
at least everything possible had been done in carrying out the pro- 
visions of the Act of 1852 that could promote the interests of the 
inventor and the manufacturing classes, in affording them that in- 
formation which is so indispensably necessary to them, in order to 
ascertain readily what improvements have already been effected in 
the various branches of the manufacturing arts. One would, of 
course, imagine that there had been provided, in compliance with 
the directions of the Act of 1852, a Patent-office and library that 
should be in every respect worthy of one of the most important in- 
stitutions of the greatest industrial community on the face of the 
globe. It need, however, hardly be stated how far short of the 

rfect fulfilment of these requirements is the present state of the 

atent-oflice ; how meagre and incomplete is the information af- 
forded; how wretchedly inadequate to the requirements of the 
Patent-oflice and library are the few semi-obscure rooms and pas- 
sages at Southampton-buildings, in which is stowed away, in such 
a manner as to be almost inaccessible, a most valuable scientific 
and technical library. It is truly an enigma how it can happen 
that notwithstanding the existence of the before-mentioned enor- 
mous surplus, which is still increasing at the rate of £40,000 a-year, 
that notwithstanding the repeated and urgent representations that 
have been made to the Commissioners of Patents, who have not 
failed in their reports to point out these great deficiencies to the 
Lords of the Treasury ; that notwithstanding the good examples set 
us long since by states that rank after us in the extent of their 
industrial resources ; yet nothing whatever has been done up to the 
present time to remedy the present state of things beyond the ap- 
pointing of certain commissions and committees to inquire into and 
report upon the matter. 

It now becomes imperative that the present state of the Patent- 
office and library should no longer continue. So long as money 
out of the patentee’s pocket is lying unapplied in the treasury of the 
commissioners, so long has the patentee and the manufacturer a 
right to demand that his wants and necessities be better attended to. 

The defect that, above all others, is most sorely felt by the in- 
ventor, is the incomplete nature of the information afforded him by 
the Patent-office when he is desirous of informing himself as to the 
novelty of an invention of which he believes himself to be the 
originator. No doubt the system of indexes, and the commencement 
of a series of abridgments of specifications, inaugurated in 1852, by 
the very able superiutendent of specifications, Mr. Bennet Wood- 
croft, was a vast improvement upon what had existed before that 
time ; and had these been carried out fully, according to the original 
intentions of that gentleman, no doubt they would have proved all 
that the inventor could have desired; but, most unaccountably, 
even here a wretchedly misplaced system of economy was introduced, 
crippling all Mr. Woodcroft’s undertakings, and robbing them of 





three-fourths of the great practical value that they would otherwise 
have possessed. The staff appointed to perform the duties of 
indexing and abridging the specifications was totally inadequate 
both in numbers and qualifications. The extremely difficult and 
delicate task of drawing the abridgments of specifications, involy- 
ing, as it does, the correct appreciation and extraction of the 
essence of the invention from a long and, in many cases, very 
confused description of the same, was actually performed by contract, 
at the rate of seven shillings each specification, being, in many 
cases, not so much asa law clerk would charge for copying them, 
without understanding a word; and while the lowest fee to a 
scientific man for reading and understanding a specification, without 
any abstract being made, is two guineas. The natural result is, 
that these abridgments, as far as they exist, are imperfect and un- 
reliable as to the information they profess to give; and by imparting 
to the inventor who refers to them a false sense of security, in 
leading him to infer that the entire subject-matter of a specification 
is there correctly represented in a condensed form, these abridg- 
ments, in their present state, are of very questionable utility 

whereas, if they were carefully prepared by thoroughly competent 
persons, so as to be perfectly reliable, and were provided with proper 
indexes, they would, by affording almost at a glance information 
that it now in some cases takes weeks to acquire, be of incalculable 
value to the inventor. Moreover, instead of these publications 
being issued at the slow rate of about two in a year, they should be 
prepared for all subjects yearly, in a similar mauner to the indexes. 

The subject matter indexes also leave much to be desired with re- 
spect to the complete classification of the various subjects; and in 
giving merely the generally very vague titles of inventions, such as 
“improvements in steam engines,” they do nothing more than 
show the inventor the alarming array of specifications that he is 
compelled to examine individually from beginning to end to ascer- 
tain whether a certain improvement is contained therein. The 
value of the subject matter indexes would be greatly enhanced if, in 
place of these vague titles, a statement were given of the actual 
nature of the invention in the most concise manner possible, as 
indicated upon Diagram No. 1, which statement would, in many 
cases, not be of greater length than the title; also, instead of being 
arranged chronologically under one general heading, each heading 
should be sub-divided into as many sub-headings as there are parts to 
the machine or process in question, and all patents referring to these 
separate parts should be grouped together. 

But besides completing and perfecting the information at present 
afforded by the Patent-office, its functions as instructor and guide to 
the inventor and to the public generally might with advantage be 
greatly extended. The Patent-office should constitute a perfect 
technical encyclopedia for the public and for the inventor. They 
should there be able to obtain a perfect knowledge, not only of 
patented inventions, but of all and everything appertaining to arts, 
science, and manufacture that exists. 

Furthermore, this information should be given to the inventor in 
such a manner that he should be assisted in his choice between the 
good and the bad. No pains should be spared, no expense shunned, 
to procure, to sift, to classify the required information, and to put it 
in the hands of the inventor in such a form that he could readily 
make use of it. The proper fulfilment of such a task would be a 
noble object for the Patent-office, and would raise it to the level of 
the first institution of the land. 

In order to acquire the requisite information for the above pur- 
pose, four sources may be made available beyond that afforded by the 
specifications to patents; and in calling one of these sources into 
existence, the further end would be gained of supplying a long-felt 
want to the inventor and manufacturer, and of doing away with one 
of the greatest hardships which the patentee experiences at the pre- 
sent day. 

Anyone who is in constant communication with inventors and 
patentees must be cognisant of the fact that in many cases (and par- 
ticularly where the inventor is at the same time a manufacturer in 
the special branch of industry to which his inventions have refer- 
ence), an inventor takes out patents for immaterial improvements 
that he is continually making in his processes or machinery, merely 
for the purpose of indisputably publishing those improvements, in 
order thereby to prevent the chance of his being debarred from the 
use of the same through a patent being obtained for them by some- 
body else. The patent rights of these improvements frequently do 
not repay the patentee the cost of the patent, and he would in most 
such cases gladly forego the privilege of the patent right, if some 
other inexpensive means were afforded him of officially and indis- 
putably recording his improvements, 

Furthermore, how frequently do we not hear of cases of the fol- 
lowing nature :—An inventor, after having with great expenditure 
of time, trouble, and money, perfected his invention, goes to the 
further expense of having a complete search made among the 
patent records to ascertain the fact that his invention has not been 

tented before, and this search proving satisfactory, he applies for 

is patent. No sooner, however, has a description of his invention 
appeared in print than somebody writes to inform the patentee that 
the identical invention has previously been made and commercially 
used by such person, though not patented, nor made generally known 
in any way. Thus, the patentee finds himself in the pleasant position of 
having spent his time and money to no purpose, without naving had 
any possible means at his command whereby he might have obtained 
the information in question before taking out his patent. 

To supply the want first mentioned, and to remedy the great 
defect just referred to, it is proposed to institute a system of regis- 
tration for all improvements or ideas which an inventor may think 
of minor importance, whereby anyone could, at very moderate cost 
to defray expenses, deposit at the Patent-office a description of such 
improvements or ideas, for the purpose merely of indisputably pub- 
lishing the fact of priority, and nothing more; proper supervision 
being, however, experienced to ensure that the descriptions were 
sufficiently perfect and clearly asceriained; and it should then be 
enacted that no one should be entitled to produce evidence to show 
that a patent for an invention was invalidated by a prior user of the 
invention by another person, unless that person had duly registered 
the invention before! the date of the patent. This might at first 
glance seem too strong a measure, inasmuch as it would practically 
amount to a compulsory registration or patenting of all inventions ; 
but when it is considered that it is the imperative duty of the State 
to discourage the secret working of inventions, not only on account 
of the bad morality engendered thereby, but also on account of the 
positive risk the country would be constantly incurring of altoge- 
ther losing the benefit of valuable inventions, when the possessors 
thereof should happen to die without communicating them to another 
person—a case which, in the knowledge of the writer, is of actual 
occurrence—when it is furthermoreconsidered of what great benefit to 
the manufacturing community would be the vast amount of infor- 
mation that would be collected by this meaus, and the great security 
it would afford to the patentee, in putting it into his power to know 
exactly how he stands with regard to the novelty of his invention, 
the writer thinks that certainly these ends may be held quite to 
justify the means proposed. 

The second source from whence information for the preparation 
of the before-mentioned publication might be gained, would be the 
specifications to _— obtained in foreign countries, which should 
be carefully abridged in the English language. 

The third source would be afforded by all scientific and technical 
publications both of this and all foreign countries, and the fourth 
source would consist in the collection of the great amount of valu- 
able but unpublished information that is public property, appertain- 
ing to every branch of manufacture. ‘I'o this end, a staff of several 
competent officials should be appended to the Patent-office, whose 
duty it should be to travel about, both at home and abroad, and 
collect all such common knowledge, forwarding it to the Patent- 
office, to be there digested and classified, and put in a useful form 
before the public. Other nations could not complain of such a 
system being adopted in order to obtain information from them, as 
they have long been in the habit of collecting, in precisely the same 
manner, all possible information in this country; and it is a positive 
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fact that they have at the present time much more perfect published 
information on some of the various branches of our manufactures 
than we have ourselves. 

Witness that very excellent German work ‘‘Prechtb’s Techno- 
logische Ecyclopwdie,” which, under the head of cotton spinning, 

ives the most elaborate and beautifully illustrated epitome of almost 
exclusively English inventions relating to this branch of industry, 
and which might well serve as model for the description of publi- 
cation now proposed. 

An inducement might be given to manufacturers to cause them to 
forward the before-mentioned information readily, by publishing 
their names in connection with the information furvished by them. 

The information thus obtained from these four new sources, in 
addition to that obtained from the specifications of English patents, 
should be thoroughly classified and abstracted for every branch of 
manufacture, and the whole should be published at cost price, form- 
ing a complete and valuable technical encyclopedia for the use of 
the nation, to be perfected from year to year by means of appendices 
or regular yearly volumes, having each year a new edition of the 
indexer, with some denoting mark to’each patent, to show whether it 
was in force or not, and whether the ulterior payments had been made. 

It is not proposed that this publication should supersede any of 

the publications now issued by the Patent-office. On the contrary, 
it is proposed, as before stated, that these should be greatly enlarged 
—perfectly reliable abridgments of all specifications, prepared by 
fully competent persons, and not at a contract price of seven shil- 
lings each—should be published every year, forming, as it were, an 
amplification of the subject-matter indexes; and the publication of 
these should be effected as soon as possible after the last specification 
for the year shall have been filed, instead of, as is now the case with 
the subject-matter indexes, more than six months afterwards. The 
method of indexing the subject matter of the abridgments that has 
been adopted in those lately published, should be elaborated as much 
as possible; that is, not only should separate hands be given, under 
which every individual element of each invention could be classified, 
but also sub-headings indicating every distinct type of each ele- 
ment. 
By this means, the labour of searching for the novelty of an 
invention would be reduced to a minimum, and under such cireum- 
stances it might be made obligatory for the applicant for letters 
patent, or his agent, to effect a search amongst published speci- 
fications respecting the novelty of his invention, previous to 
depositing his provisional specification, and a clause might be 
inserted into his declaration to the effect that such search had been 
made. 

To further facilitate the task of searching there should be not only 
one complete set of printed specifications, as at present, but several 
such, available at the Patent-office library ; there should also be one 








or more sets arranged according to the subject matter of the | 


inventions ; and lastly, there should bea separate set of specifications 
and indexes of all inventions of which the patent right had either 
lapsed or had been abandoned or cancelled, the specifications being 
added to the set immediately after the cessation of the patent right. 
The public would, by this means, be enabled readily to ascertain 


whether they were at liberty to avail themselves of a certain inven- | 


tion or not. 

Again, official information should be given—say in the “ Commis- 
sioners of Patents’ Journal ”—of all places of litigation in the matter 
of letters patent, and also of all cases of extension or cancelling of 
letters patent, immediately after such cases had been decided; and 
every means should be adopted to afford the fullest publicity to the 
same, so that every one interested should be apprised thereof, all 
such notices to be eutered year by year by an index. 

By fully carrying out the measures thet have been indicated 
above (some of which, the writer believes, were originally included 
in the scheme proposed by Mr. Bennet Woodcroft), the Patent- 
office would become the alma mater of the inventor, the manufac- 
turer, and the man of applied sciences generally. A more general 
knowledge and ap; reciation of patent inventions and the industrial 
arts and manufactures generally would be diffused among the 
public, and, as a natural consequence, litigation in patent matters 
would be greatly decreased. 

Besides the duty of affording to inventors and manufacturers all 
possible information that they may require, there are other duties, 
towards both inventors and the public in general, which it is 
incumbent upon the State to have properly performed. 

As the tenure of the inventor's patent right is made to depend 
entirely upon his having filed an accurate description of his inven- 
tion—accurate not only as to the manner in which it is to be 
performed, but also as to the definition of its limits, namely, where 
it begins and where it ends—and as the decision as to whether the 
description or specification does fulfil these conditions rests with 
our highest judicial authorities, surely it is incumbent upon the 
State to put the inventor in a position to be able to prepare his 
specification that it can pass 80 severe an ordeal, 

No one who has ever listened to the keen arguments that are 
brought forward in courts of law for the purpose of showing that a 
specification does not comply with the required conditions, can help 
being struck with the defenceless state of a patentee under the 
present system, who, though gifted with considerable ingenuity, 
may be totally incompetent to prepare such a description of his 
invention as the State requires of him; who is provided with no 
general rules that would guide and asstst him in preparing that 
document, and who has no security whatever that the person to 
whom he is, in consequence, obliged to intrust the preparation of 
his specification, is in any way competent properly to accomplish 
such a task. 

No doubt it is a wise and proper enactment that the specifications 
should require to be prepared with the greatest possible accuracy, 
under pain of forfeiture of the patent right. A badly drawn spe 
cification that does not indicate clearly the nature and extent of the 
invention, is a positive loss incurred by the nation, which, supposing 
the inventor were to die before his invention had been practically 
made known, would be irreparable ; furthermore, it is an obstruc- 
tion to inventors and manufacturers, who, in not being in a position 
to ascertain how far the patentee’s claim extends, cannot tell what 
will constitute a patentable improvement upon it, nor what it is that 
they are debarred from using. 

But, granted all this, the greater necessity is there for some 
adequate provision to be made, whereby the possibility of a defective 
specification being filed would at any rate be rendered remote, and 
this, from what has just been stated, obviously as much in the 
interests of the public in general, as in those of the individual 
patentee, 

Although it may, at first sight, seem a comparatively easy task to 
five an accurately defined description of a new invention, yet this 
1S very rarely the case. Evev where an inventor originates an 
entirely new process, manufacture, or machine, totally different in 
its properties or functions from anything that has goue before, and 


where he is, consequently, not hampered iu his description by any | 


collateral considerations of similar inventions that have gone before, 
even in such cases there is a fatal rock upou which inventors fre- 
quently split. If it is fatal to the validity of a pateut to make an iil 
defined claim, or !o claim what is old, it is just as fatal to the 
Interests of the patentee to claim too little, aud here it is that 
patentees are sometimes found to err to such an extent as to render 
the patent right to a most valuable invention comparatively of no 
pecuniary value at all. 

, 40 most inventions are contained two elements, which, although 
inseparably combined, are, ueve:thele:s, to a certain extent, 
distinct from each other; firstly, wha: the law endeavours to define 
by the term the “nature” of the invention, but what the writer 
would call its principle, and, secoudly, the means by which that 

Principle is to be cariied into practice 
ow, in most cases, in making anu inveution, the inventor does 
not go to work first to scheme out some abstract principle, aud then 
proceed to clothe it in a material form. Le is, generally, either try- 
ing to accomplish some practical end by certain new combinations 
mechanism, processes, or materials, or his ready wit perceives a 
actical application to which ccit:in existing mechanism, pre= 


cesses, or materials, may be put. This practical contrivance 
it is, therefore, which the inventor invents directly, the 
principle embodied in this contrivance being in many 
cases invented, as it were, indirectly; and as a natural conse- 
quence, it may happen in such cases that the inventor, in describing 
his invention, quite loses sight of the distinct new principle 
embodied therein, and in claiming simply the precise contrivance 
which he has in his mind, he claims, perhaps, only one out of a 
dozen different contrivances for carrying that new principle into 
effect, and, therefore, most fatally restricts the claim that he was 
legitimately entitled to make. It must not be supposed that by the 
term “new principle” it is intended to designate what is known as 
a first principle or law of nature, these we know are not patentable ; 
it simply signifies the invention in the abstract, without its material 
clothing, which latter may, in fact, generally assume a variety of 
forms, while the principle always remains the same, and the law 
gives to the patentee the right of claiming that principle generally, 
so long as he describes one feasible method of carrying it into 
practice. To illustrate clearly what is meant by the principle of the 
invention, we may consider Watt’s pe for his steam engine; on 
reference to his specification we shall not find that he limits his 
claim to any particular arrangement of steam engine, but he claims, 
amongst other things, three main principles, quite distinct from any 
particular mode of construction, namely, keeping the cylinder as 
hot as the steam that enters it, condensing the steam in a vessel 
separate from the cylinder, and employing the pressure of the steam 
to move the piston, with or without the aid of the atmospheric 
pressure. 

Again, as an instance of a specification in which the error of not 
claiming distinctly the principle of the invention was committad, we 
may take the patent of Capt. Huddart, dated 25th April, 1793, fora 
new mode of making ropes or cables of large dimensions. Before 
the date of this patent such ropes had been made by twisting 
together indiscriminately a number of yarns in such a manner that 
the position of the separate yarns in the rope, relative to each other, 
was always changing, whereby, as all the yarns were of the same 
length, the strains upon the separate yarns were very unequal. Now 
Captain Huddart’s invention consisted in forming such ropes of a 
number of concentric rings of yarns, the one ring being laid upon 
the other, and the yarns of one ring never intermingling with those 
of another ring, while the length of each successive layer of yarns 
increased for a certain length of rope, whereby the inventor was 





enabled to cause an equal strain to come upon each of the yarns 
forming the rope. 

Tnstead, however, of stating in so many words that his invention 
was for this principle of coustructing the rope, Captain Huddart 
simply gave in his specification a description of five mechanical 
arrangements, by the combined action of which that mode of cou- 
structing the rope was carried out, and by ro doing, irrespective of 
the restricted claim that this obviously gave him, he had a narrow 
escape of having his patent upset in an action which he brought 
against another person for infringement, because, having described 
each of the five mechanical arrangements separately, the defendant 
endeavoured to provo that he claimed each arrangement separately, 
and had the judge ruled that this was so, the patent would have been 
bad, as one of those separate arrangements did not difter materially 
from what had been done before. 

From what has just been stated it is evident, then, that even 
where an invention consists of a totally new process or manufacture, 
it is no such very easy matter to prepare a perfect specification 
of the same. But how much more difficult does the task become 
when, as is the case with nine patents out of ten taken out at the 
present day, the invention consists of an improvement upon a ma- 
chine, manufacture, or process already in existence, and which 
forms, perhaps, the subject-matter of some fifty or a hundred prior 
patents? In these cases it is sometimes a matter of such difficulty 
clearly to define the invention in so many words, so as to distinguish 
it from everything that has gone before, that no wonder the task is 
frequently shirked, and, as a natural consequence, we then have 
specifications in which it is perfectly impossible to find out in what 
the invention consists—in which, perhaps, an elaborate description 
of a well-known machine is given, without the least indication of 
what parts thereof are new, and winding up with a statement to 
the effect that the patentee does not limit himself to the precise 
arrangement as shown, but that he claims the new combination of 
machinery substantially as described ; or in other cases, the patentee, 
thinking he will make himself very safe, puts no claim at all. 
Such specifications clearly render the patent-right void, inasmuch 
as they fail to comply with the requirements of the law, which 
direct that the patentee should not only describe, but also ascertain, 
that is, indicate, the limits of his invention. In fact, as Mr. Hind- 
march very forcibly argued in a recent patent case before the Lord 
Chancellor, nothing can afford a clearer proof of the badness of 
such a specification than the fact that frequently days and even 


invention is supposed to be described in such a manner that it can 


art to which the invention relates. If, then, the united efforts of a 
whole phalanx of the keenest intellects are unable to distinguish 


possibly be intelligible to those for whose benefit it is written ? 
There is not the least doubt that every invention, let it be what 





it may, is capable of being distinctly defined, if not by words alone, 


should not only be obliged to do this in the most perfect manner 
| possible, but he should also be made to state his object in making 
the invention, and the improvement that he seeks to obtain thereby ; 
| and certain clear and concise rules should be laid down by the 
commissioners of patents for the purpose of causing every specifi- 
cation to be prepared in the manner indicated, aud to guide the 
| patentee in so preparing it. 

It cannot be denied that it would be a diflicult matter to frame 
one set of general rules for the preparation of specifications that 
should be capable of application to all cases, but certainly it is pos- 
sible toclussify inventions, for instance, according as they relate to 
the production of an entirely new process or machine, or to the pro- 
duction of a new manufacture by means of a known process or 
machine, or to the improvement of a known process or machine by 
the addition or substitution of new elements; or to the new combi- 
nation of known elements, and so on ; and to each division of this, 
or a similar classification of inventions, general rules could, without 
a doubt, be applied. One general rule, applicable to all cases, should 
certainly be enforced, namely, that every specification should con- 
tain distinct and separate “claims,” which should set forth every- 
thing that the inventor considers forms part of his invention, and 
by which he should stand or fall, 

As a further means of security, ail those who undertake to pro- 
fessionally assist the inventor in the preparation of his specification, 
should be required, by means of an examination or by testimonials, 
or by both, to give positive proof of their proper qualification for 
undertaking such work ; and they should also, to a certain extent, 
be respousible for the manner in which that work was performed, 
The law provides that, in the acquisition of real property, the ne- 
cessary operations should be performed by thoroughly competent 
and responsible persons; why, then, should this not be the case 
also with regard to property which requires even greater care in 
securing than real property ? 

Asa further safeguard, no specification should be filed without 
having been previously examined by a staff of thoroughly compe- 
tent officials, to see that all requirements had been complied with. 
Such cflicials should be men of unquestionable standing, fully con- 
versant with all branches of manufacture, and possessed of tae re- 
quisite legal knowledge for the above purpose; and upon them 
should furthermore devolve the important duty of examining the 
provisional specifications to applications for patents. It is undoubt- 
edly uece:sary that all applications for letters patent should be sub- 
jected to some more stringent examination than is at present effected 
by the law officers of the Crown. One has but to look through a 
few of the specifications to patents to be convinced of this, We 








weeks are spent in a court of law in endeavouring to make out | 
therefrom what the inventor claims and what he does not. The | 


be readily understood by manufacturers or artisans skilled in the | 








what is vew from what is old in the specification, how can it | 


then by words in combivation with drawings; and every inventor | 





there find so-called inventions based upon data that are totally at 
variance with all known physical and mechanical laws, which 
patents not only represent so much money wut of the pockets of. 
perhaps, humble artisans, utterly thrown away, but also, which 
frequently mislead persons as ignorant as the patentees themselves ; 
we there find other so-called inventions consisting of the most 
trivial and obvious modifications of existing processes, machines, 
or manufactures, effecting no actual improvement whatever, nor 
involving any exercise of the inventive faculty, and for which cer- 
tainly no patent ought to be granted. It is not desired to imply by 
this that a very slight modification of existing things may not con- 
stitute a most important invention. We have abundant proof to the 
contrary ; but then in these cases it is always the result obtained by 
the modification, and not the modification itself which is the criterion 
of its importance ; and, of course, wherever such an improved result 
is obtained, the —o modification is fully entitled to patent privi- 
lege. Of this and of the other points a duly qualified board of 
examiners would be quite competent to judge; they should, how- 
ever, only have the power of absolutely refusing such applications 
as were for manifestly old or frivolous inventions, or for inventions 
based upon principles obviously at variance with known physical or 
mechanical principles; while, in all other cases where their opinion 
differed from that of the inventor, tho patent should not be withheld 
if the inventor persisted in demanding the same, but such opinion of 
the examiners should then be referred to a patent tribunal, of which 
more will be said presently, and to which the inventor should, under 
any circumstances, have the power of appealing ; and if the opinion 
of the examiners were endorsed by this tribunal, it should be appended 
to the specification of the patent. 

The board of examiners should be constituted of practical and 
scientific men of very high standing, who should be free from all 
suspicion of collusion, favouritism, or prejudice, quite as much as 
the judges now are, and they should be debarred from having any 
interest whatever in patents for inventions ; and in case they should 
ever desire to possess such interest, or to become patentees them- 
selves, they should at once become ineligible for their post. The 
should also form adjuncts of the patent tribunal before mentioned, 
acting as advisers to the bench in cases of opposition to the grant 
of patents, and in cases scire facias and patent litigation. Such liti- 
gation would, on account of the more perfect and unassailable form 
of the specifications, be much less frequent than at present, and the 
duties of the wibunal would not be very heavy in this respect. 

We have now to consider a further question of the utmost 
importance to the inventor, namely, whether the present term of 
fourteen years’ duration of a patent is sufficient for the proper 
accomplishment of the objects for which the patent laws were insti- 
tuted ; this object being, as befcre stated, principally to stimulate 
inveutors to devote themselves to the practical realisation of their 
inventions, by holding out to them a reasonable prospect of makiug 
considerable profits by the aid of their patent privilege, it is obvious 
that the duration of that privilege stiould bo such as to enable the 
patentees in every case to reap a reward in proportion to the value 
and utility of their inventions. 

Now the term of fourteen years at present allotted for the duration 
of the patentee’s right of exclusive use has frequently been proved 
to be insufficient to enable him to reip sach a proportionats 
reward; and itso happens that such cases are, in a great measure, 
just those where the inventions are most deserving of reward, as in- 
troducing some entirely new anc important process or manufacture. 

The patentees of such inventions have frequently to devote large 
sums of money in costly experiments and requisite plant, and the 
introduction of the inventions is often beset with such difficulties 
and oppositions on the part of manufacturers, on account of 
the radical change or abolition of existing processes of mnufac- 
tures effected thereby, that at the end cf the fourteen years allotted 
them the patentees sometimes find that they have not only made no 
profit out of their inventions, but that they are to a considerable 
extent out of pocket by the same. Such extreme cases are, it is 
true, only few and far between; but it frequently occurs that the 
patentee makes no;profit whatever during the first seven years, and 
has, at the end of the fourteen years, not reaped anything like a 
pecuniary reward adequate to the value of his invention, owing to 
the above-mentioned circumstances. 

The consequence is that at the present day the valuable time of the 
Judicial Committee of the Privy Council is continually being taken 
up by the consideration of petitions for extension ; such applications 
costing the pateptees large sums of money, and being very doubtful 
in their result, owing to the strenuous opposition that is generally 
made to the graut of such extensions. That these are frequently 
merited, is, however, clearly proved by the fact that they aro often 
granted for terms varying from three to fourteen years. 

(To be continued.) 





An lnon Licwtnouse.—A lighthouse of sheet-iron, for lighting 
one of the most dangerous points on the coast of Africa, has been 
commenced in one of the great ironworks of Paris. ‘The same 
establishment has received orders to construct several large cases 
of sheet iron to be sent to Egypt for the preservation of corn, 

Tine Parenr Law.—The report of the commission appointed to 
examine into the operation of the patent law, has just been published, 
It presents many points of just interest. We hope to be in a po-i- 
tion to lay it in full before our readers next week. The recommen- 
dations of the commissioners are as follows :—“ 1. Your commissioners 
do not find that the present cost of obtaining letters patent is excessive, 
or the method of payment inconvenient ; they do not, therefore, re- 
commend any alteration of the present system on those points; but 
they think that patent fees should not be made to contribute to the 
general expenditure of the State until every reasonable requirement 
of the Patent-oflice has been satisfied. 2. They are unable to recom- 
mend 2 preliminary investigation into the merits of the invention 
for which a patent is claimed ; but they advise that a careful inquiry 
be instituted under the direction of the law officers of the Crown as 
to whether there has been any previous documentary publication of 
the invention, either by grant of letters patent or otherwise; and if 
such publication have taken place, that the patent shall be refused. 
No evidence other than such document ury evidence should be admi:- 
sible, and the reasons for the refusal to grant the patent should be 
certified by the law oflicers; an appeal from their decision should lie 
to the Lord Chancellor, 3, Your commissioners are of opinion that 
the present mode of trying the validity of patents is not conducted 
in a satisfactory manner, That such trials ought to take place be- 
fore a judge sitting with the aid of scientific assessors, but without a 
jury, unless at the desire of both parties to the suit or action. That 
such assessors ought to be sclected by the judge in each case, and the 
remuneration to be paid them be included in the costs of the suit or 
action, and provided for in such manner as the judge shall direct. 
That no special judge be appointed for the trial of, patent cases, but 
the judves of law and equity be empowered to make rules by which 
one court should sit for trial of patent cases exclusively. That on 
such trial! the judge, if sitting without a jury, decide questions of fact 
as wellasof law. 4, ‘That the granting of licenses to use patented 
inventions ought not to be made compulsory. 5. Uhut patents ought 
not*to be granted to importers of foreign inventions. 6, ‘That in no 
case ought the term for which a patent is granted to be extended 
beyond the original period of fourteen years. 7. ‘That in all patents 
hereafter to be granted a proviso shall be inserted to the effect that 
the Crown shall have the power to use any invention therein 
patented without previous license or consent of the patentee, subjec: 
to payment of a sum to be fixed by the Treasury. 8, While, in the 
judgment of the commissioners, the changes above suggested will do 
something to mitigate the inconvenience now generally complained 
of by the public us incident to the working of the patent Jaw, it is 
their opinion that these inconveniences cannot be wholly removed. 
Tuey are, in their belief, inherent in the nature of a patent law, and 
must be considered as the price which the public consents to pay for 
the existence of such a law. —(Signed) SranLey (8), Overstonu 
(1.s.), W. Exe (1.8), W. P. Woop (1.8), H. M. Carns (1.s.), H. 
Wappincron (L.s.), W. K. Grove (is.), W. E. Forsren (vs.), 
Wo Farrnatien (1s ).” 
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BENNETT’S IMPROVEMENTS IN 


Tuis invention, patented by 
Mr. Henry Bennett, Woombridge 
Ironworks, Salop, consists, firstly, 
of improvements in puddling 
iron, steel iron, and steel, by sub- 
mitting the pig to a strong heat 

rior to their introduction into the 
ce of the furnace to be puddled ; 
this is effected by placing hollow 
bars with water running through 
them over the fire-grate, or over 
the body of the furnace at a dis- 
tance of some six inches from the 
crown, upon these water bars are 
laid the pigs, introduced through 
doors in the end of the furnace 
above the fire-door, and as one 
heat of metal is being bloomed or 
balled these pigs are being reduced 
almost to a molten state, the heat 
being drawn as the pigs are being 
removed into the position in the 
puddling chamber, where they are 
in turn to be puddled, in conse- 
quence of this operation of pre- 
viously heating them. The 
patentee claims a saving of from 
twenty to thirty minutes in the 
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PUDDLING IRON AND STEEL. 





operation of puddling each beat, 
and, of course, a corresponding 
saving of fuel is also effected. 
Secondly, this invention cou- 
sists of certain improvements upon 
aformer invention of Mr. Bennett's 
for the same purpose, bearing 











date the 18th day of May, 1863, 
Upon the top of a puddling fur- 
nace is placed a quadrant guide 
supported in suitable carriers ; 
around this quadrant guide moves 
a radial bar from a pivot at the 
centre of the circle, of which the 
quadrant forms a portion ; from 
the same bed-plate supporting the 
quadrant on the top of the furnace 
is supported a long rod hung on 
friction rollers, from which runs a 
connecting rod which gives motion 
t» the radius rod travelling round 
the quadrant, and also supports 
the puddler’s rabble. ‘The neces- 
sary change motion of the radius 
rod may be obtained as in the 
former patent, or by a crank fixed 
to a slow motion shaft, and a con- 
necting rod attached to the radial 
bar moving round the qui'rant RW 
guide. One furnace being fitted N\ 

with the change motion or revers- h \ 

ing gear, any number of furnaces IN 

may be worked by it by merely \\\ 

placing them in gear by means of connecting rods‘and bell crank 
action, 

In the accompanying engraving 1 is the furnace bed; 2 & 
quadrant guide supported on carriers 3; around this quadrant guide 
works the radial bar 4, from a pivot at 5, the centre point of the 
quadrant ; 6 is a rod or bar running on friction rollers 7, which bar 
is carried by the standards 8; this bar travels over two or more 
furnaces, having the same apparatus connected to them, and thus 
several furnaces are worked by the same engine power simultane- 
ously, the rod 6 being connected to the engine by a crank, or in any 
other suitable manner; 9 is a rod suspended from the rod 6, and 
attached to the radial bar 4, so that as the bar 6 works with a recipro- 
cating motion backwards and forwards in a line with the body of 
the furnace, the radial bar 4 partakes of the same motion, while by 





its motion round the quadrant a circular motion is also ensured; | 











| thus, through the connecting rod 10, hung from the radial bar, the 


puddler’s rabble 11 is constantly worked in a rectilinear and also a 
circular motion, imitating as nearly as possible the movements of the 
human arm. The rod 12 is attached at one end to the quadrant 
slide, and at the other to a crank 12, upon which crank is the rod 
14 and vertical rod 15, upon which is fixed the pinion 16, working 
into and driven by a worm 17, upon a revolving shaft 18, by which 
revolving shaft motion is given off from the engine; this forms the 
change or reversing gear bringing back the quadrant slide, and with 
it the radial bar 4, when they have reached either end of the 
quadrant; the rod 14 is in connection with similar change gear 
upon the next furnace, and by means of a bell crank fixed at any 
suitable point upon this rod, a reciprocating motion is maintained. 
Any number of furnaces may thus be connected together, and worked 
by the same power simultaneously. 


MELLING’S IMPROVEMENTS IN THE CONSTRUCTION OF WHEELS. 





. 

Tuis invention, by Mr. R. Melling, jun., Manchester, consists in 
a new combination of parts forming au improved construction of the 
wheels of carriages or vehicles for common roads. The spokes ar 
made of malleable metal, and are secured in the nave when it is 
cast, the nave being formed of cast metal. The nave has a bush in 
it formed of wood, which has another bush in it formed of metal to 
work upon the axle; this wooden bush acts to check or deaden the 
vibrations arising from concussions upon the wheel. The cast 
metal nave is hooped at its ends by malleable metal hoops. The 
end of each spoke is made to span or grasp the felloe (formed of 
wood) and the tyre and felloe are secured to the end of each spoke. 
The felloes formed of wood are hooped by the tyre in the usual 
manner. 

Fig. 1 is a front elevation, and Fig. 2 a section of one modifica- 
tion; and Figs. 3 and 4 are respectively corresponding views of 
another modification of this invention. 





a is the oramary axle; 6 is the metal bush fitting upon the 
ordinary axle; c isa wood bush inserted in the cast metal nave d of 
the wheel. The nave is hooped at each end by malleable metal 
hoops d'; c! are bolts passing through the nave and discs c? and c* 
at each side of the nave to secure the wheel upon the axle in the 
usual manner. The spokes e are of malleable metal, and have their 
ends cast in the metal nave d. The outer end of each spoke e is 
formed as shown, and is secured to the felloe fand tyre g by meaus 
of bolts with conically-formed heads, as shown. The ends of the 
spokes may be wholly or partially sunk into the felloe, so that their 
exterior surface will be flush with the surface of the felloes if desired. 
The felloes f are made in two or more segments ; but it is preferred to 
make them in two segments from bent pieces of wood, making each 
of the junctions come opposite the centre of a spoke. 

Figs. 3 and 4 show # modification of the improved wheel, where 
the spokes e are made of two pieces of malleable metal, or of one 


piece of malleable metal bent double, but so curved that a sufficient 

force acting in the direction of their length will cause each halt of 

the spoke to bend outwards from tbe other; by this means, though 

the spokes are made sufficiently strong to carry the required weight, 

they are slightly elastic, and resist more effectively the destructive 
percussive action upon the wheel. 


AtLantic TeLecraru.—The quantity of cable manufactured last 
week was 80 miles, which, added to the quantity previously made, 
| brings up the total to 1,013 nautical miles. Of this length, 513 miles 
| miles have been shipped on board the hulks Amethyst and Iris, 
' About 120 miles have been shipped on board the Great Eastern. 

Everything continues to progress in a satisfactory manner, 

GOVERNMENT v. SreaM.—THe West Rivine Steam Provcuine, 
CuLtivaTING, AND TuRasHinG Company.—The half-yearly meeting of 
the above company was heldat the Coach and Horses Hotel, Barnsley, 
on the 3rd ult. The society was shown to be in a very prosperous 
state. The chief matter for consideration had reference to the 
order given by Sir George Grey which prohibits the company’s 
engines travelling on the highways, &c., except between the hours 
of twelve and four o’clock in the morning, in the lower division of 

Agbrigg. The secretary said that the company had issued a 

memorial praying that the order may be revoked. The memorial 

had been signed by a large number of noblemen, landed gentry, and 
farmers, and the question had been brought before the Royal and 
other similar societies. A meeting would be held in London to 
consider the desirability of doing something in remembrance of the 
late Mr. Fowler, steam implement maker, Leeds; and a meeting 
would be also held the same day to consider the order given by Sir 
George Grey. After some discussion it was agreed that G. Went- 
worth, Esq., Woolly Hall; W.S. Stanhope, Esq, Cannon Hall; 

H. §. Thompson, Esq., of York; Mr. Clay, the secretary to tho 

| society ; and other gentlemen, should be present at the meeting to 
represent the society. 

| AmmonracaL Gas as A Motor.—The journal of the Society of Arts 
| State that M. Ch. Tellier has conceived a new and curious application 
| of this gas. He proposes to take advantage of its peculiar properties 
and use it, in certain cases, as a substitute for steam. The qualities 
referred to are, its great solubility in water, its easy liquefaction, its 
power of supplying motive power at the ordinary atmospheric 
temperature, the capability of its vapour being superheated without 
too great an increase of the temperature, the possibility of re-collect- 
ing it by solution, and the faculty of extracting the latent heat from 
its vapour, after the latter has been employed, and transmitting it 
to that which is about to be used, by the simple act of 
dissolving the gas in water. With a given quantity of ammoniacal 
gas and three times its weight of water, says the inventor, the whole 
of the former may {be vaporised and used as a motive force with 
a pressure of eight to ten atmospheres, and the action would be 
constant because the latent heat required for the vaporisation would 
be coustantly reproduced by the caloric released by condensation. 
So that liquid ammonia is said tosupply an instantaneous and prac- 
tical means of obtaining a motive vapour. With about 22]1b. of 
the liquid, we are told, the force of one horse may be obtained for 
an hour. The inventor does not pretend to place this system in 
competition with the steam engine, but only where the production of 
steam would be impracticable and inconvenient. For instance, he 
| says, “fan omnibus, drawn by two ammoniacal horses, only need 
| carry about 40 lb. of liquid ammonia and 120 lb. weight of water. 
This would supply a simple motor, without smoke or steam, instan- 
taneous in its action, however long and frequent were the stoppages, 
and with an economy over horses of at least 75 per cent.” M. Tellier 
also recommends his invention for steep inclines on railways, 
tunnels, mines, and other places where beat cannot be tolerated. 
We believe that the idea dates back more than twenty years. 

Tue OricIn or THE Locomorive.—In the matter of priority of 
invention in, or rather of attempts at, land propulsion by steam, the 
French may well claim to be our devanciers, and we do not think 
that any true Englishman will be inclined to grudge them this 
honour, The first steam-carriage seems to have been made by a 
Frenchman, Cuguot, in 1769, that same marvellous year which 
witnessed the birth of Napoleon I., Wellington, Humboldt, Mehemet 
Ali, Lord Castlereagh, Sir M. I. Brunel, Cuvier, and the first patent 
of Arkwright, the first patent of Watt, as also some other events 
almost as great in their eventual influence on the present era. An 
enzine made by Cugnot is still in existence in the Conservatoire 
des Arts et Méuers at Paris. It has a copper builer, very much like 
acommon kettle without the handle and spout, furnishing with 
steam a pair of 13-in. single-acting cylinders, The engine propels 
a single driving wheel, which is roughened on its periphery. 
| Altogether, this engine bears considerable testimony to the mechani- 
cal genius of its inventor. It was unsuccessful, having got over- 
turned once or twice on the very bad roads then existing in France, 
and it was put on one side. It is stated, however, that arrange- 
ments were made, in 1801, to put it to work in the presence of 
| Napoleon Bonaparte. The departure, however, of Napoleon for 

Egypt, prevented the trial—a circumstance which recalls Fulton’s 
| subsequent unsuccessful negotiations with Napoleon for aid in 
| attempting marine propulsion by steam. Watt, then, in 1784, 
| patented a locomotive engine, the boiler of which was to be “ of 

wood,” hooped like a beer barrel. Watt, however, had not much 

faith in steam carriages, and he objected to the attempts made in this 
| direction in 1784 by William Murdoch, his very able assistant. The 
| miniature engine made by Murdoch in that year is still carefully pre- 
| served at Soho, Careful and elaborate researches, such as those lately 
| made by Mr. Zerah Colburn, into the history of the locomotive, seem to 
more and more confirm existing impressions as to the great pari 
done by Trevethick in the introduction of the locomotive engine.— 
Builder. 

Tuin Rottep Suzet Stze,.—The competition in the rolling of 
| thin sheets of iron seems likely to lose much of its attraction by the 
| success which has been achieved by Mr. Gillott, of Birmingham, in 

the rolling of steel. The production of iron plates so thin as to 

weigh less than one grain to the square inch has now been accom- 

plished by some balf-dozen works in this country, the thinnest yet 

produced being that rolled by Messrs, R. Williams and Co., of West- 
| bromwich, who have produced plates measuring 69 square inches, and 

weighing only 49 grains. Next tu this comes the Hope Iron Com- 

pany, of Tipton, whose plate, measuring 118 square inches, weighed 
| 89 grains, being only five grains heavier than a plate of correspond- 
ing size of Messrs, Williams’ iron. Of either of these irons upwards 
of 2,000 plates would be required to make a pile one inch high. 
Messrs. Hallam and Co., of the Upper Forest Tinworks, near Swan- 
sea, have produced plates of 44 square inches surface, weighing 
| 46 grains; and Messrs. Nevill and Everitt, of the Marshall Works, 
Lianelly, have made sheets of similar size, weighing 49 grains; 
while the first British thin plates, those by Messrs. Booker, of 
Cardiff, weighed 62 grains for the same size, and the celebrated 
Sligo (Pittsburg) Ironworks plates, which gave rise to the competi- 
tion, weighed 69 grains, though measuring 42 square inches only. 
In consequence of the results obtained with iron, it occurred to Mr. 
Gillott, says the Mining Journal, that it would not be uninteresting 
to ascertain the degree of thinness to which steel could be rolled cold. 
Some samples were, therefore, produced at his works, and upou 
three sheets being sent to Messrs. Holtzapffel and Co., for measure- 
ment by their micrometer gauge, they reported that they had care- 
fully measured them, and found the average thickness to be 1,800th 
part of the English standard inch. In other words, 1,800 sheets 
piled upon each other would collectively measure an inch in thick- 
ness. Expressed decimally, the average thickness of the three sheets 
is 00055, and the differences in thickness vary from about ‘00053 to 
00057. he thinnest tissue paper that can be purchased at the 
stationers’ shops measures one 1,200th part of an inch, or decimally 
00083 ofan inch. These samples of cold rolled cast steel show very 
fine holes, and have a porous surface, but still are perfectly smoota 
and easy to write on, the porosity being only visible when held 
before a good light. 1t is believed that steel still thinner can be 
rolled, and further experiments are about to be made with that 
object. 
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LOCOMOTIVE ENGINEERING IN FRANCE. 


In our last impression we laid before our readers an accurate tabular 
statement of all the principal dimensions of the locomotives at pre- 
sent working in France. The information contained in its columns 
is sufficiently suggestive. The most trifling examination will suffice 
to prove that in the matter of proportion, Continental engineers 
have found no good reason for departing from the broad principles 
of construction which have long governed our own practice. An ex- 
ception must, however, be made in the case of the more recent pro- 
ductions of MM. Flachat and Petiet, illustrated above; but even this 
exception goes far to prove the general proposition just laid down. 
The exceptional examples work under conditions of which we in this 

| country know little or nothing practically; and the departures from 
the normal system have all been introduced in order to overcome spe- 
cial difficulties consequent on peculiarities in fuel, trafiic, and roads. 
The fact that in the great majority of instances proportions are nearly 
identical with our own, shows the almost universal sufficiency of 
those selected in the first instance by English engineers. We find, 
| too, from Table No. 1, given in our impression for January 27, that 
nearly the same process of modification in the case of certain designs 
has been carried out in France as that from time to time rendered 
necessary in this country. Like defects have produced like evils in 
nearly every instance, and it speaks well for the talent of our pro- 
| fessional brethren that these modifications have in very many 
) instances, resulted from independent observations, and an origiual 


| 
| 

















power of invention, which owes nothing to English teaching. 
Generally speaking, then, the essential difference between English 
and French locomotives consists in the arrangement of details, not 
in dimensions of parts. 

It is true that in this matter we find little which it would serve a 
good purpose to introduce into our own practice. Did we reason as 
do Frenchmen, we would think differently; and it is not to be 
forgotten that Continental drivers and fitters possess a peculiar 
idiosyneracy which may more or less influence the designs of the 
mechanical engineer. For the present we will reserve any cou- 
siderations of the important questions of repairs. ‘Ihe results 
obtained as to consumption of fuel will, as we have already said, 
bear satisfactory comparison with those obtained in any other part 
of the world, and there is little reason to doubt the thorough 
efficiency of the great mass of the machines in actual service. As 
with us, nearly every line has adopted some given pattern, found to 
answer better than any other; and we may rest satisfied that, with a 
people fond of change, excellent reasons must exist in order to 
secure a continued adhesion to a particular type. 

On the Chemin de Fer du Nord, and de Paris-Lyon de l'est, Cramp- 
ton’s engines still work nearly if not all the main line express 
traffic ;—on the Paris and Strasbourg line they run with from ten to 
fourteen carriages, at a speed of forty to forty-five miles per hour, 
and a consumption of 26 1b. to 29 lb, of Prussian coke of average 
quality per mile. Boilers of the Crampton type are also iu favour 
onmany lines for all classes of engine. Encines of the pattern shown 
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in Fig. 6, were the first used for passenger traffic on the Chemin du 
Ferdu Nord. They are known as Clapeyron’s type, cutside cylinder 
anddouble framing. As originally built in 1845, with the fire-box 
overhanging the trailing axle, they were found deficient in steadi- | 
ness, and in 1849 the axle was shifted to a position behind the fire- | 
box. Steplenson’s long boiler engine, introduced on the came line | 
in 1846, was open to. precisely the same objection, and quickly | 
underwent a like modification—the trailing wheels being finally 
coupled with the drivers. The mixed engines, Fig. 24, were intro- 
duced on the Lyons Railway in 1849. ‘The inside cylinders and | 
framing were copied from Sharp’s practice, by MM. Gouin and 
Loyd; the valve gear is similar to that of Sharp's Sphynx. 
Engines of the same type, with more powerful boilers, and 6ft. 
wheels, work the fast trains on the section between Tonnerre and 
Dijon, on the main line of the Paris and Lyons Railway, giving 
rauch satisfaction. 

Fig. 8 illustrates a class of mixed engine, with outside cylinders 
and inside framing (Stephenson’s patent) introduced by the Orleans 
Company in 1845; these were greatly enlarged by Cail in 1854, 
for the Great Central of France, aud have assumed the form shown 
in Fig. 7, and last year the Orleans Company constructed on the 
same type several mixed engines, with 6ft. Zin. drivers ; —the link 
motion is outside the framing—a distinguishing peculiarity of Conti- 
nental practice. The engine, Fig. 15, built by Gouin, in 1848, for the 
same company, enjoyed a reputation for greater steadiness at high 
speeds; but since the introduction of the system of accurate balancing 
this superiority has vanished, and the outside cylinder is generally | 
pieferred, for obvious reasons. 
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The mixed engines on the Exgerth system, shownin Fig. 28, were 
specially designed to avoid the overhanging fire-vbox, which rendered 
the engine very unsteady at high speeds. The boiler is exceedingly 
powerful, and but for the danger of breaking the coupling rods, 
which are of excessive length, at high speeds these engines would 
work the fast trains very well; inside cylinders and inside framing 
for the engine, outside frame to tender. The arrangement of the 
pumps is similarto that shown in Fig. 9. The eight-coupled goods 
engines, Fig. 32, were built forthe Orleans Company. They have 
outside cylinders and link motion (Allen’s patent) and Tembrink’s 
fire-box. The four leading and trailing axle-boxes are permitted 
considerable lateral play, the spring bearers resting on inclined 
planes, formed on the boxes according to a system peculiar to this 
company. The goods engines, Fig. 25, built from 1851 to 1855 for 
the Chemin de Fer du Nord, with inside cylinders and inside. 
framing, resemble a well known English type. The load on the 
leading wheels has been found too much for the road, and in some 
cases a pair of subsidiary wheels, 2{t. 6in, in diameter, have been 
introduced to distribute it—a remedy very nearly as bad, we ima- 
gine, as the disease, Figs. la, 2a, 3a, and 4a illustrate two varieties 
of four-wheel tender which enjoy considerable favour on many 
lines. Their usual dimensions have already been given. The 
engine shown in Fig. 41 illustrates Roy's system. The axle-boxes 
of the leading and trailing wheels move in axle-guards with 
inclined faces, in order that the engine may adapt itself to curves. 
These two axles are coupled with the others by a single rod only in 
the centre of their length. 
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Lechatelicr’s ex- |Forquenot’s express a, Mixed fast express] Forquenot— a 
cummenssoas press engine, by engine; Exhibi- I chest gstn ‘i passe r engine, mixed fast Exhibition.’ 
Gouin. tion, 1862. ayons type. by Creusot. engine. ‘ 1862. 
| 
Position of the cylinder aa | Cyitsiak Outside Oatside Trisic Outside Outside 
Year of construction or modification 1856 1861—63 1864 1857 Is64 1860—64 
Name of the railway on which is -_ south Orleans Lyons Lyons Orleans Orleans 
engine,.. - * * * * * 
No, in plate page .2 «es ef eco oe 
No. in the eeneral table of classification F ato : 
Stephenson's type; |Stephenson’s type ;] Double framing, | Inside — framing ; |Inside framing;}IMside framing ; 
Crampton boiler; | dome on the tiree| outside  valve- Crampton boiler, } front dome;} middle dome ; 
a inside framing, | box; inside fram- gearing ; front with front dome; | Outside valve- | type of No. 48, 
outside valve- | ing, outside valves} dome. type of the No, | gearing; type 
GENERAL DIMENSIONS, gearing; type of] gearing ; type of 14. of No. 30. 
' the No. 80, the No, 80. 
LOCOMOTIVE ENGINES. 
(Length «eo co ce ce of 1 ift. 25in, ift. Gin, 3ft. Min. 3ft. 10in. ift. Gin, ift. Tin. 
Grate {Width 2. o 2 ft. Sfin, 3ft. din, 3ft. Gin. 3it. din. 3tt. Sin, 3ft. 3in. 
\-Arca of fire-grate «2 ee oe 3 14} sq. ft, 15 sq. ft. 14 sq. ft. 13 sq. ft. 15 sq. ft. 15 sq. ft. 
Height of the top plate (at the front .. 4 { Tneline grate; ( Incline 8 rate ; ) 
of the fire-box above Aft, 4 Tembrinck’s 4ft. 2in, oft. 2in. Tembrinck’s at. 
the grate.. .. ° lat the back .. 5 ( apparatus. l apparatus, 
Number 6 180 Isl Is 158 1s] 187 
SO. se ah aw me be 7 Lift, din, Lift. 10in. Lift. Gin, 10ft. 10in, 16tt. Sin, 14ft. Zin. 
Tuhes < 7: 
| Outside diameter .. 8 2in. Ijin. 2in. 2in. Ijin. Ijin. 
Thickness... 9 5-64in. 1-10in. 1-10in. 1-10in. 1-10in. 1-10in. 
(’ Ive-DOX 22 co oe ee oof 10 84 sq. ft. 100 sq. ft. 70 sq. ft. 85 sq. ft. 100 sq. ft. 90 sq. ft. 
Heating ‘pubes (outside). TH 1026 sq. ft. 1030 sq. ft. 1030 sq. ft. 865 sq. ft. 1400 sq. ft. | 1300 sq. ft. 
Suriace 
Fits 12 1100 sq. ft. 1100 sq. ft. 1100 sq. ft. 950 sq. ft. 1500 sq. ft. 1390 sq. ft. 
Pressure of steam in the boiler 13 103 1b. 103 Ib. 118 Ib. 103 Ib, to 118 Ib. 118 Ib. 103 Ib. 
(Diameter .. M4 16}in, l6in. 16} or 16in. 16}in. Ijin. 18in. 
Cylinders < 
DWORA cc see 0s 15 22in. 26hin. 24in. 22in. 264in. 264in. 
Diameter of the driving wheels 16 6ft. Lin, 6ft. Zin. 6ft. Lin. 6ft. foft. Zin, Aft. 
Inside diameter of the barrel.. 2.) ..[ 17 itt, ift. ift. Aft. Aft. 4ft. 3in. 
Thickness of the plates of the barrel ..} 18 7-16in. gin. 9-16in, 9-16in. jin.* ee 
Length of total base-wheel .. 0 ee ee} 19 15ft. Yin. 14ft. lin. L5ft. Sin, Lift. din. 13ft. 11it. 5in, 
Height of barrel’s axes above the rails | 20 Nearly 6ft. 2in. 6ft. 2in. itt. 2in. 6ft. 9in. 6ft. 2in. 6ft. 4gin. 
Capacity of the boiler’s water space ..] 21 2} tons 2} tons 2} tons 2} tons ee 33 tons 
Capacity of the boiler's steam space 22 42 cub. ft. 56 cub, ft 45 cub. ft. 52 cub. ft. oe 85 cub. ft. 
Weight of the engine when empty 23 254 tons 26 tons 26 tons 245 tons ee 20% tons 
Weight of the engine quite full .. 24 284 tons 29 tons 29 tons 274 tons 33 tons 34 tons 
Weight for adhesion on driving wheels 25 13 tons 13 tons 12 tons 22°5 tons 24 tons 34 tons 
TENDERS. 
Number of the wheels .. 0 se) ee 26 ( 4 4 
Diameter of the wheels 2.0 6.) 2. eof 27 3ft. Sin. 3ft, Sin. 4it. = 
Distance of extreme axles apart .. «| 28 Tt, 2in, Sit. 3in Stt. Sin, y, 
. . . - & 
Capacity of water tank .. 22 oe of 29 5 tons 53 tons 6 tons & 
Supply of fuel 1. cc cc oc ce oof 30 Coke, 2 tons Coal, 2 tons Coke, 2 tor ” 
Weight of the tender when full, in-] a - FE: 
ons is 9 tons , 
cluding 6 ewt.oftools.. .. .. 4 3l 14 ton 15 tor 19 ton 2 | 
Feig f the engine and der = | 
Weight « th engine and tender in) 32 12 tons 44 tons 49 tous = 
order of service .. os oo eo J , | 
* Cast steel plate boiler, 


THE CANNEL COAL OF FLINTSHIRE. 





Uron moro than one occasion we have directed the attention of 
our readers to the cireumstances attendant upon the introduction 
iuto commerce of the various liquids now so well known under the 


name of mineral oils. ‘The manufacture and use of these vils forms 
an era in commerce, both on account of the effect which has been 
thereby produced upon certain other branches of trade, and from 
the nitude of the transactions which have arisen in connection 
with the substances themselves. Not more than twelve or thirteen 
years have elapsed since the mineral oils began to be first known in 
trade. In 1850, Mr. James Young took the patent which has since 
been the subject of perhaps the most expensive litigation that ever 
attended the maintenance of patent rights ; and between the date of 
that patent and the present moment the whole commercial history 
of these oils is comprehended. 

As the term, mineral oil, scarcely carries with it an explanation 
of the character of the liquid to which it is applied, it may be as 
well to explain that the liquids which bear this application are all | 
extracted either from some variety of natural petroleum or bitumen, 
or from coal; it is more particularly in reference to the latter kind 
of mineral oil that we propose to offer some brief remarks, The 
Leeswood cannel coal, of Flintshire, is particularly interesting. At 











the time when Mr. Young obtained his patent, the question of 
usefully applying the various liquids produced by the chemical 
treatment of some natural petroleum was beginning to excite con- 
siderable attention, Mr. Young had himself succeeded in utilising 
a petroleum in Derbyshire, until, indeed, he finally exhausted the 
supply ; and, both in France and in England, many attempts had 
been made to turn to profitable account the products of the distilla- 
tion of the scales of Autun and Dorsetshire, About 1851 or ‘52, a 
fresh impulse was given to this subject by the importation of the 





Burmese or Rangoon petroleum, which, although it had been known | 


from the earliest times, and had been seen and chemically examined 
in Europe, had never before then been introduced in any commercial 


quantity ; and the discovery of the now noted mineral, known as | 


the Bozhead cannel coal, near Bathgate, in Scotland, added another 
very important element to the question—both on account of its yield- 
ing a larger quantity of oily products than any other coal or schale 
then known, and because there is reason to believe that similar oils 
had never been before obtained, in quantity, by the distillation of 
coal. The Boghead coal and the Rangoon petroleum constituted 
the first great staples from which commercial mineral oils were pro- 
duced in England; and before the introduction of the American 
petroleum, within a comparatively late pericd, they were, indeed, 
the great sources of supply—the manufacture of the Boghead coal 


being principally, if not entirely, in the hands of James Young and 
Co., in Scotland, and that of the Rangoon petroleum in those «f the 
house of Sir Charles Price and Co., of London. For many years 
the Boghead coal was the only substance of the kind from which 
oils of the desired quality could be extracted. True, the patent of 
Mr. Young was prohibitory to much enterprise in this direction, 
but the known great value of this mineral, and the profit attending 
its manufacture, had excited attention, and many kinds of coal 
schale had been made the subject of experiment without much 
success, when, in 1858, a new variety of cannel coal was discovered 
at Leeswood Green, in Flintshire, a few miles distant from Mold. 

The Flintshire cool field appears to have been worked from a 
remote period, as both tradition and documentary evidence prove 
that coals were raised from it as far back as the reign of Edward 
the Third; but the extent of the coal field is limited, as it is esti- 
mated to possess not more than about 60,000 acres of area. The 
coal seams are comparatively near the surface of the ground,—that 
of the main coal, which is the principal, and also the deepest 
worked before the discovery of the cannel coal, not being more 
than 125 yards below the surface. Indeed, before this discovery, it 
_ > rare thing for a coal pit in this district to exceed 150 yards in 

epth. 

The discovery of this valuable cannel coal is a remarkable 
instance of what some may be disposed to regard as a consequence 
of a general Jaw, that the productions of nature always present 
themselves at the moment when the necessity for them begins to be 
pressing; and the manner of the discovery was as singular as it 
was fortunate. It seems that the owner or lessee of the Leeswood 
Green coal pits, in pursuing some investigations iu the old workings, 
drove a small gallery to a point where there had been a complete 
dislocation of the coal strata, with a rise or up'hrow of twenty-five 
yards in the strata which had been broken away from those in which 
the gallery was driven. The consequence of the disruption of the 
coal seams was to take place in opposition to the point at which the 
gallery terminated, a series of strata of a different character, and in 
the lower of these was distinguished a peculiar kiud of schale, 
which, from its remarkable appearance, led to further examination, 
and finally it proved to be the overlying schale ef a series of cannel 
strata, together making up a seam several feet in thickness of, 
perhaps, the most valuable cannel coal ever discovered in Britain. 
it is still a question sub judice, whether the Boghead coal of Scotland 
is really a coal or aschale. Courts of law have declared it to be a 
coal, at least commercially, but many eminent scientific men still 
maintain that it is only a highly bituminous schale. However this 
may be, no question of the kind can arise concerning the Leeswood 
cannel coal, which is in every respect a true cannel, but yielding 
liquid products when distilled as abundant and as good in quality 
as those obtained from Boghead cannel. One of the principal 
characters upon which the advocates of the schale doctrine con- 
cerning the Boghead mineral rely, is the peculiar nature of the coke 
or residue left when the mineral is distilled. This, like the coke 
from acknowledged schales, contains & very large percentage of 
aluminous ash, which renders it totally worthless for fuel; but the 
Leeswood cannel coal is free from this defect, and yields, after 
distillation, a compact coke, which, from one variety of the cannel, 
is almost unequalled in quality. In 1859—60, this coal was placed 
in the hands of the late Dr. Fyfe, of Aberdeen, and Mr. Keates, of 
London, for thorough chemical examination; lengthened reports 
were made by these chemists as to the quality of the col, both asa 
gas coal and in respect to its oil-producing capabilities ; and these 
reports were of such a character, that since that period the coal 
seems to have been gradually more and more highly appreciated. 

The principal characteristic of the Leeswood cannel coal is its 
extreme bituminousness, to coin a word; a small piece, thrown into 
a fire, immediately ignites, and burns with a bright white flame, 
threwing off, at the same time. an abundance of separated carbon; 
and when distilled at the gas-making temperature, it yields a large 
quantity of gas of the highest illuminative power. The seam of 
caunel, altogether about 6ft. in thickness, is divided into four strata 
of coal, of different qualities, but all valuable, as oil-yielding coals. 
These are—above, a kind of coal shale, highly bituminous, and 
yielding, when distilled at a low temperature, from thirty-two to 
thirty-five gallons of crude oil per ton; below that, what is called 
the smooth cannel, yielding forty to forty-five gallons of crude oil 
per ton, and a coke of very peculiar and valuable quality resem- 
bling the charcoal from very hard wood; next in the series— 
what is looked upon as the most valuable of all the strata—the 
curly coal, so called on account of its remarkable twisted frac- 
ture, which yields seventy-five to eighty gallons of oil per ton ; 
and, lastly, what is known as bottom cannel, very similar in cha- 
racter to the smooth cannel above, excepting that the coke is of 
inferior quality. These four strata make up the entire seam of 
the cannel, which lies at about 200 yards below the surface, upon 
a stratum of good ironstone, with fire-clay. ‘The discovery of this 
coal was a fortunate circumstance, in relation to the manufacture 
of these mineral oils ; before this discovery, as we have already 
stated, the only indigenous substance largely used, was the Bog- 
head coal; and, as the contracts for that coal were in few hands, 
the manufacture of the oils was, irrespective of Young's patent, 
almost a monopoly. The discovery of the Flintshire cannel has 
altered all this; and although the supply of the coal is, and 
probably will remain, limited, it has, nevertheless, opened the 
trade, and, so far, broken down the monopoly, to the advantage 
of the trade at large, and also of the public, who are the consumers. 

The mineral oils which are obtained both from the Boghead 
coal and the Flintshire cannel are of the kiwd known as paraffin 
oils, and differ entirely in their chemical constitution from the oils 
which are produced by the distillation of common bituminous coal 
or coal tar. Their leading feature is, that they contain the peculiar 
crystalline substance, called paraflin, now employed as a substitute 
for sperm in candle-making, with which they are identical in com- 
position, although ditfering from it in physical structure. 

The manufacture of these oils is now a great established branch 
of industry, employing large capital and a great amount of business 
energy. 

The discovery of the liquid petroleum of North America had, at 
one time, apparently placed the trade in the hands of the Americans, 
but extended experience has shown that the oils can be produced 
ata cheaper rate from our own coals, provided a supply of the 
latter, of the proper quality, can be obtained. This problem the 
discovery of the Flintshire cannel has favourably solved so far; and 
there can be little doubt that the commercial enterprise which it has 
directed into the district, will succeed in keeping us independent of 
foreign supplies to that extent which is necessary to the main- 
tenance of the trade in a state of wholesome freedom from the 
trammels which a close market never fails to impose.—Newton's 
Journal of Arts. 





Cnioripe or Barrem aqatyst Bortrr Ixcrvstavimon —The appli- 
cabiiity of chloride ct barium for removirg aud preventing boiler 
incrustations of sulphate of lime is not so well kuown as it should 
be. Recent experiments made in Hanover show that it may be used 
with considerable advantage in many cases. Chloride of bariam 
decomposes the sulphate of lime present in many waters, forming 
chloride of lime, which remains in solution, and sulphate of barium 
which precipitates in the form of powder, producing a yellowish 
white slush at the bottom of the boiler. ‘Lhe chloride of barium 
should always be present in excess in the boiler, which is the case 
when no further turbidity is produced on addivg some to a sample 
of the water. The high specitic gravity of sulphate of barium, 
which is double that of any lime salt, requires the use of a shovel 
for removing the slush, but also prevents the possibility of any of 
the particles being carried up by the steam. When the boiler is 
stopped for cleansing purposes, the water should not be drawn off 
entirely until cold, the slush becoming otherwise dried and 
hardened by the heat. The water may also be puritied previous to 
use, time being allowed for the settling down of the turbidity. 
Unlike certain other chemicals frequently employed, chloride of 
barium has not the least injurious effect upon iron. 
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LETTERS TO THE EDITOR. 
Ve do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOCOMOTIVE BOILER EXPLOSIONS. 


Sir,—A steam boiler explosion is a calamity whenever it occurs, 
and there are often different opinions as to the cause, which has led 
me to the following investigation of strains in the locomotive engine 
boilers caused from pressure and expansion of metals; also of the 
merits of safety valves. 

For illustration, say, the cylindrical = of an ordinary locomotive 
engine is 50in. diameter, the plates half an inch thick, single rivetted 
with 2}in, of lap, and with one hundred and eighty brass tubes, 12ft. 
Gin. long, and 2in. outside diameter, made to number 9 to 12 Birming- 
ham wire gauge. The copper fire-box 4ft. 3in.long and 3in. water 
space, giving entire length of boiler 17ft. Working pressure 150 Ib. 
per square inch, the corresponding temperature 368 5 deg. ; tempera- 
ture of workshop when the boiler is made 585 deg., which leave 
310 deg. as the range of temperature subjecting the iron, brass, and 
copper, to their varying rates of expansion. Faraday gives the ex- 
pansion of metals in 180 deg. range of temperature from 32 deg. to 
212 deg. ; as iron, one part in 812; brass, one part in 584 ; copper, one 
part in 581. 

Taking the same rate of expansion upwards and assuming, for | 
illustration, that all these metals, the iron of the boiler, brass in the 
tubes, and copper in the tire-box and stays, were all subject to the 
same increase of temperature, 310 deg., we find that the 1/ft. of iron 
expands ‘432 parts of an inch, and the brass and copper together 
amounts to ‘602, making a difference of -17 of an inch. The section 
of metal in the boiler plates is 79°32 square inches, but deducting 44 
per cent. for depreciation in strength for the rivetting, leaves that 
metal equal to 44:43 square inches. 

The aggregate section of the metal in the tubes at the thinnest 
part is 116°56 square inches, the area of the boiler is 1963°5 square 
inches which, — 565°48 as taken out by the tubes, leave 1398 square 
inches to be acted upon by the pressure of the steam, this multiplied | 
by 150, the pressure of the steam, and divided by 4443, givesa force 
of 4719 lb. to the square inch of iron in a longitudinal direction. | 
This would be the force under a hydraulic test up to 1501b. per | 
square inch ; but when the steam is up to 150 Ib. we have °17 of an 
inch, the difference in expansion of the metals to be accounted for | 
between stretching the 44°43 square inches of iron, or compressing | 
116-56 square inches of brass, jumping up the copper stays, bending | 
the copper fire-box plate, or springing the boiler at the corners of | 
the back plate, or where it is attached to the front tube plate. It 
must be felt in all these parts, which, in my opinion, is sufficient to 
account for the channeling or furrowing of the plate near the front | 
tube plate and the vertical corners of the back plate of the outside 
fire-box. 

When the cylindrical part of the boiler is attached to the tube 
plate at the smoke-box end of the engine by an angle iron, the strain 
of the plate at the end, in additition to that due to the pressure 
direct, and the thrust of the tubes by expanding more than the 
boiler, there is produced an outward force in a line from centre to 
centre of the rivets, as they are placed at right angles to each other, 
and this will act mainly on the plate near to the edge of the lap of 
the angle iron outside it. 

f we assume this strain to act in the direction of from a rivet | 
attaching the boiler plate to a rivet attaching the tube plate, or 
diverging 45 deg. from the main line of longitudinal tension, then | 
the tendency would be to draw the plate outwards in all directions 
round the circle of the boiler, equal to the end strain on the plate 
itself by the pressure and other force of expansion. We know that 
this strain has to pass through the rigid angle iron itself from rivet 
to rivet ; but even so, any yielding which there may be in that angle 
iron would cause it to act as a lever tending to open the end of the 
boiler plate attached to it. 

This action would vary with the pressure, and cause a buckling 
or springing at that part of the plate, which, although slight in ex- 
tent, is continuous while the engine is at work, with every variation 
of pressure, and is found at the latter end of the life of an engine to 
have had a serious channeling effect on the inside of the plate of the 
boiler, near to the lap of angle iron and lap of joint. There is a 
somewhat similar effect upon the inside of the boiler plate round 
where the dome is attached, nearly under the edge of the lap of the 
angle iron or flange by which the dome is secured to the boiler. This 
also arises clearly from the transverse strain, in a similar manner 
to the otbers before referred to. In the forces by pressure and ex- 
pansion I have taken the outer shell of the boiler, the tubes, and the 
fire-box as all being heated alike, but this we know cannot be the 
case in practice; the whole section of the iron canvot be maintained 
at the same temperature as the water and steam inside, nor can the 
tubes and fire-box, with the water on one side and fire on the other, 
have the temperature of the metal kept down to that of the water. 
The steam is first formed on the surface of the metal, and by its 
specific gravity being lighter than the water from which it was 
formed, it causes it to leave the metal and rise to the surface of the 
water ; consequently, as the bubbles of steam on the metal cannot 
carry away the heat more thar to swell themselves out as such—the 
metal, when vapourising the water, must get to a higher temperature 
than the water itself. We see this also by the water rising in the 
glass tube when the steam is turned on to the pistons, or when 
blowing off at the safety valves. The fact must be that the steam 
generated among the tubes and in the narrow spaces round the fire- 
box wust get into a state of froth, and is not solid water; and pure 
steam we know has but very little effect in preventing the fire burn- 
ing both fire-box and tubes. If we assume the boiler plate on an 
average of its thickness to be 10 deg. less than the steam and water 
inside, and the metal of the tubes and fire-box to increase 50 deg., 
then in that case the iron would expand ‘418in., and the brass and 
copper ‘698, making a difference of 28 between the length of the 
inside and the outside of the boiler. 

The transverse or radial forces are as much affected by the cold 
water test as by the same pressure of steam, save and except that with 
water there is no longitudinal strain assisting it. The tension along 
the two sides of the boiler in this case would be 150 X 50 = 7,500 1b. 
(allowing for loss by rivetting, 13-392 lb. per square inch); one half 
of this, or 3,750 1b. on each side, and having 2}in. lap with }-in. 
plates, the transverse strain upon the plates at the end of the lap 
would be one-fifth, or 756 Ib. per lineal inch along the joint of the 
plates. This would act as a lever, the centre of the rivets as the 
fulcrum ; as, for instance, the line of tension at this part is diverted 
from the straight line or true circle by the thickness of one plate, the 
transverse tendency of the strain would be as per diagram. As xb 
is to the tension along the 
centre line of plates A B, so is An—~———@_ 
za to the transverse t y a - 
to strain the plateat the edge Kafe 3 
of the lap. ; 

It is usual, where the seams of rivets are oy the boiler, to 
make the upper plate overlap the lower one; and, in nine cases out 
- of ten, at least, where a boiler is done, broken up, or burst, it is 
found that a very serious amount of channeling or guttering has 
taken place above the edge of the lap on the inside of the outer 
plate. 

By Captain Tyler's report on the three locomotive boilers which 
burst in the month of May last, they all had their weak point on 
the inside of the outer plate above that seam of lap joint. 

No doubt the mechanical action of buckling the plate at that 
point is the first cause, ard the water acting upon the fibres of the 
iron as they are strained and laid bare, as it were, rots them off by 
rust or other chemical action, and, so daily working deeper, the 
weaker the plate gets and so much faster does the work of destruc- 
tion proceed. 

But even when the joint is out of tie water strain itself produces 
a similar effect, as seen round the flanzes of domes of old locomo- 
tive boilers. From these facts I am of opinion that the butt joint is 
preferable to the lap joint, say half inch plates with cover strips of 
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three-quarters of an inch thick—these strips to be welded up in 
rings for the transverse seams, and those strips for the longitudina; 
seams to be welded to the transverse, and so form a continuation the 
whole length, setting up as it were a skeleton frame of the strips 
and fit the plates to the inside. And with the best boiler it is 
possible, to make let it be provided with such safety valves, so that 
neither the ignorant, the reckless, nor the cunning in maliciousness, 
could cause greater pressure in the boiler than such safety valves 
were adjusted to work at. 

The accompanying engraving 
shows my arrangement of a safety 
valve which fully realises these 
conditions. It will be observed 
that the valve itself in this case is 
of the ordinary coustruction, the 
lever has one end bent down- 
wards, and the spring is attached 
to the lower end by a loop link. 
It will be obvious that, as the 
valve is lifted by the steam when 
the pressure inside the boiler 
exceeds the load on the valve, 
that the bent end of the lever 
will move inwards, virtually 
shortening it, and thereby re- 
lieving the weight off the valve, 
although a greater amount of 
tension is put upon the spring. 
The amount of relief to the valve 
as it opens may be varied to any 


angle of the lever, and the range 
of tension given by the spring. 
The spring itself and the lever, 
as will be seen by the drawing, 
are completely out of the reach 


of the engine when at work; by 
the nut wheel on the top of the 
spring box he can draw the 
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spring out to its maximum tension for the highest pressure he is 
allowed to work at, when the shoulder of the bolt attached to the 
top end of the spring comes up to the under side of the cap in the 
spring box; and, however desirous he may be to increase the 


pressure, even at the risk of safety, he cannot succeed in doing so, 
but he may at any time slack it out to zero. 

In dealing with a question of safety it is not what can be done 
with care that we have to consider, but rather it is what can be 
done by carelessness, or even recklessness, that is to be guarded 
against. We have seen somewhat of the strains and forces acting 
within the boiler of a locomotive engine working at 150 1b. to the 
square inch, and if it be necessary to work up to that pressure it 
must be desirable that it should not be exceeded uselessly. A safety 
valve proper, or one deserving that name, should be capable of 
carrying away the steam as fast as it can be generated when not 
required for propelling the engine, without allowing the pressure 
to exceed that at which the valves are loaded to work at. Let us 
examine what two safety valves, each din. diameter, aresubjectto when 
making a combined opening of only seven-tenths of a square inch, 
not quite equal to a round hole of lin. diameter. In 4in. diameter 
there are 12-5 square inches, consequently, the lever must be 125 to 
one for a pound on the end of the lever to give a pound per square 
inch on the valve; taking the angle, or cone, as it is sometimes termed, 
of the valve face at 45 deg., and the graduated range of the spring 
balance at 30 lb. to one inch, it will be found that the end of both 
levers, where the balance is attached, must be raised half an inch, 
and thereby putting a direct force of 151b. per square inch upon 
each valve to get an opening by the two valves combined of only 
seven-tenths of asquare inch. There is in addition to the additional 
load put on by the spring balance that of the friction in the joint 
pins, the friction of the steam issuing through a thin opening, and 
the resistance of the atmosphere, which altogether have a serious 
effect in creating a great amount of extra pressure in a boiler when 
the steam is blowing off very strong at the safety valve. 

From various experiments which I have had upon different 
locomotive engines made to generate as much steam as they could 
do when standing with a coal fire and steam jet in the chimney, I 
have found one of my safety valves of only 2in. diameter has carried 
away the steam, and kept the surplus pressure down 30 Ib. to the 
square inch, less than two of 4in. diameter, loaded by long levers and 
spring balances, were capable of doing. On one of the largest 
locomotive boilers in this country, two safety valves each 4in. 
diameter have been taken off, and one of mine of 2in. substituted. 

In addition, those engines working with the long levers are 
subject to have the valves overloaded by the men holding them 
down, or as many of us have seen—additional weights hung upon 
them, and, if so, which is unquestionably the fact, how can they be 
called safety valves ? 

I may further observe that my safety valve is equally adapted 
to all other kinds of boilers, stationary, portable, or marine; to the 
latter peculiarly so, as by relieving them of weight as they open the 
pressure they are set to work at cannot possibly be exceeded in 
the boiler. Hitherto I believe one stipulation of the Board of 
Trade is, that one valve at least must be loaded by positive weights. 
With such valves there must be an increase of pressure of 8 or 
10 per cent. in the boiler over that at which the valves are loaded, 
when blowing off strongly, for this reason, that tu lift the valve 
at all, the pressure must be a little more than the load on the valve, 
and in addition to that load there is the resistance of the atmosphere 
to the steam as it leaves the boiler. And there is also this great 
defect in such safety valves for sea-going boilers, that if the vessel 
rolls to 45 deg., such valves must necessarily blow off at 30 per cent. 
less pressure than they are intended to work at. This, with a steam- 
ship in a gale of wind on a lee shore, might lead to her destruction. 

New Broad-street, London, E.C. Wm. Nayior. 





HIGH SPEED ENGINES, 


Sin,—The annexed paragraph appeared in the Times, and if 
it is worth Mr. Lungley’s while to claim credit for being the 
first to make quick-going condensing engines, perhaps you will 
allow me to state in your columns that, in 1860, Simpson and Co. 
made a yacht 60ft. long and 8}ft. beam, with a condensing engine, 
which worked or: trial at 320 revolutions per minute. The engine 
in this case had a surface condenser, and high and low-pressure 
cylinders, with a boiler pressure of 100 lb. per equare inch. Both 
the air pump and the circulating pump work at the same speed as 
- none, aud act most satisfactorily, producing a vacuum of about 

r. Lungley, therefore, is not original in making quick-working 
yacht engines with condensers. Davip THomson. 

Pimlico, lst February, 1865. 


“A Twin-screw Sree, Yacut.—On Wednesday last a trial 
“took place upon the Thames of a small steam vessel, in which 
“ numerous modern improvements have been embodied, and which 
“is, on that account, an extremely interesting specimen of modern 
“ shipbuilding—the more interesting, in some respects, because of 
“the smallness of the boat in which these improvements have been 
‘ successfully carried out. This novel steamer, which is but 42ft. 
“long and 9ft. broad, has keen built and fitted complete with 
“double-screw engines, for Lord Alfred Paget, M.P., by Mr. 
“ Oharles Lungley, shipbuilder and marine engineer, of Deptford- 
“ green, and now director of the Millwall Ironworks. She is built 
“wholly of the best description of Bessemer steel, only three- 
“ sixteenths of an inch in thickness, manufactured by Messrs. John 
“ Brown and Co., of the Atlas Works, Sheffield, his steel is, in 


“itself, a marvel of manufacturing art, being found not only of 
“extraordinary strength for its thickness, but also entirely free 
“ from the worst defect of ordinary steel, viz, want of uniformity 





“in its strength and closeness of texture. The double-screw en- 
“ gines of this boat are equally remarkable, not only on account of 
“ the perfection with which they have been made, but also because 
“ they have been constructed on the condensing principle, unlike 
“ all other fast-ranning steam engines of so small a class, The use 
“ of condensers in this instance was viewed with much doubt by 
‘““many well-informed persons; but as the noble owner of the 
“ vessel required her principally for use in shooting wild fowl, for 
‘* which the noise of the escape of high-pressure steam would have 
* been objectionable, and as Mr. 9 | was confident that con- 
“densers might be satisfactorily used, the experiment has been 
* made, and has proved perfectly successful. The trials carried out 
“on Wednesday showed that a speed exceeding eight knots, with- 
“ out the aid of tide, has been attained in this vessel, the success of 
“ which will, no doubt, excite great interest among yacht and 
“others, and may, at the same time, assist the Board of Ad- 
“ miralty in their endeavours to secure light and effective twin- 
“ screw engines for the launches and pinnaces of her Majesty’s 
“ ships.” 








PATENT SPECIFICATIONS, 


Sir,—You would probably lay the greater part of your readers 
and subscribers under obligation, if, by a little gentle expostulation 
in your valuable journal, you could induce the Queen’s printers to 
show a little more energy in the publication of tho specifications of 
letters patent. 

It cannot have escaped your notice that, whereas, say at the com- 
mencement of 1864, a printed copy of any specification could be 
obtained five or six weeks after the expiration of the provisional 
protection, an interval of more than ten weeks elapses now, before 
the public can obtain the printed copies at the specitication depari- 
ment of the Patent-office. 

It would only be wasting your valuable space, were I to explain 
how this delay causes inconvenience all over the United Kingdom, 
the matter being self-evident to all who are in the slightest 
interested in the question. 

If the present printers find their business too extensive to allow 
them to attend to this part of it satisfactorily, the contract should be 
given to some other firm, C. E. R, 





THE BESSEMER PROCESS, 


Sim,—I have observed lately in your articles that, while giving full 
credit to Mr, Bessemer for ingenuity, perseverance, and so forth, in 
carrying out so novel an operation, the entire success of his process 
is attributed to the application of spiegeleisen, which was patented 
by Mr. Mushet. All impartial observers will regret that a more 
generous recognition of the value of Mr. Mushet's invention was 
not made by Mr. Bessemer ; but it is going a step too far to assert that 
the pneumatic process is worthless without spiegelei-en. The facts 
are these. Bessemer's process was first used successfully in Sweden 
without spiegeleisen. Itis still used there, and also in the Austrian 
and Prussian empires, without any addition of spiegeleisen. The 
value of Mushet's invention in England arises cen the fact that 
English pig iron varies very much in the t of phosphorus and 
sulphur it contains, or rather, that these impurities are often present 
in sensible quantities. When this is the case, it is extremely diffi- 
cult to obtain practical data for regulating the duration of the blast 
for the production of metal of a certain temper or hardness. Hence, 
the plan has been adopted in England of blowing until the flame 
drops, and then restoring a known quantity of carbon. 

Mr. Mushet’s practical knowledge led him to apply to the Bes- 
semer iron what hed been used long before in America for raising 
the temper of steel in the ordinary steel melting pots, viz., a pure 
white iron containing a large quantity of carbon. The Franklinite 
of America, and the spiegeleisen of Germany both answer this 

urpose. I have yet to be convinced that the manganese in Mr. 

ushet’s so-called triple alloy is essential to the application in 
question. That manganese even is essential to the constitution of 
spiegeleisen I hold to be yet not proven. However, it is certainly 
not necessary for good Bessemer steel ; for chemical analysis fails to 
discover more than very small quantities in it. There only remains 
for manganese the possible office of combining with oxygen either 
mechanically present or as oxide mixed with the mass of iron after 
it has been submitted to the pneumatic process. But surely carbon 
will fulfil this office equally well. think most chemists will 





agree that at a high temperature, and in the nee of oxygen, 
carbon combined with iron will become oxi uite as soon as 
manganese. In conclusion, I submit, that could English iron be 


obtained equal in purity to Swedish, no difficulty would be found 
in making Bessemer steel without spiegeleisen. Wu. Baker, 
Associate of the Royal School of Miners, 
Sheffield, February 8th, 1865. 





A Sueur Mistaxe.—A contemporary, well-known as an authority 
on shipping affairs, has adventured on an article on petroleum as a 
steam generator. In the course of which may be found the follow- 
ing astounding statement: “As the boilers in the royal and 
mercantile navies are mostly cylindrical (!), it will be seen at once 
that heat applied to the roof (!!) or internal part of these boilers 
will not heat the water in the lower section. In using coal, the 
cinders fall through the grate bars on to the boiler, disseminating its 
heat all round(!!!)” Evidently the writer is a man blessed with 
clear perceptions of the fitness of things, and thoroughly well-up in 
his subject. What do our readers think ? 

Tue Exprosion at PerersorovGH.—The following quotation 
from Captain Tyler's “e on the recent locomotive boiler explosion 
on the Great Northern Railway will be read with interest: “ There 
are portions of these flaws in which I cannot see that there has 
been any metal holding. The plate had been gone through before 
the explosion occurred. These flaws probably originated from 
injury te the plate in caulking, and they have worn through during 
the life of the engine by mechanical action upon the plate. The 
thickness of the plate near these flaws is in some places from six 
to seven sixteenths of an inch. I have no doubt that these flaws 
were not visible from the outside of the engine, and that, therefore, 
they were a weakness of a very dangerous character. Out of a 
very many boiler explosions I have had to investigate, I have only 
once before had to investigate an explosion of a precisely similar 
character. Boilers explode frequently, too frequently, from weak- 
ness in the neighbourhood of the seams, but they are generally 
from furrows or channels, produced partly by chemical and partly 
by mechanical action from the inside. In this case the injury 
appears first to have been produced on, and to have grown gradually 
from, the outside. The in both cases is the same, for these 
defects grow gradually with the life of the engine if not discovered ; 
and the same remedies are required to be applied in both cases, as 
far as testing the boiler is concerned, and improved construction by 
belting to prevent explosion. It app to me to be an imprudent 
course to adopt, when a boiler is 4, to be leaking in the 
barrel, to test it for that leakage er steam pressure in a shop, 
and I think it would be very much better if water pressure were 
adopted up to, say, 50 per cent, above the working pressure. When 
it is stated there is danger in straining a boiler from water tests, 
I answer that if a boiler is not capable of ge hey me fear of 
its being unduly strained, a test of 50 per cent. above the working 
pressure, by water, it is not in a fit state for use on a pas 
railway. Considering the life of the engine, the other plates were 
in a very good condition. Merely playing with the levers of the 
safety valves would not have done any harm; it would require 
pressure for an appreciable period, and even then, supposing Hoyle 
raised the pressure to 180, the boiler ought not to have exploded. 
From the appearance of these flaws there is no reason to suppose 
anything of the kind. The boiler was evidently on the point of 
exploding when brought into the shed, and the caulking, which 
was allowed to go on while the engine was under steam, gave the 
finishing touch, and then, as Mr. Sturrock has explained, iron, once 
started, tears like paper.” 











Sree 


— 


gD <n” 














; 
| 
| 
H 


86 


THE ENGINEER. 





Fes. 10, 1865. _ 











PARFREY’S 


FIC. 4. 























el 
= aS | | 
ay ie. air. 


roy 
-_ 


aE 
tl 


r 
{| 


Tats invention, patented by Mr. Youngs Parfrey, cf Upper 
Belgrave-place, Pimlico, relates to an arrangement of machinery by 
which the various operations for reducing cartridge cases to an 
uniform size, for filling them with powder, shot or ball, and wads, 
and for closing over the ends of the cases, can be effected with 
rapidity and accuracy in one machine. In the accompanying 
engraving Fig. 1 is a front elevation; Fig. 2 a side eleva- 
tion; Fig. 3 a side elevation in vertical section; Fig. 4 a front 
elevation in vertical section; Fig. 5 a plan at section line A, B; Fig. 
6a plan at section line C, D; Fig. 7 a plan at section line, E, F; 
Fig. 8a plan at section line G, H. ais a plate or table secured 
horizontally upon a column and bise plate ¢; d isa sliding bar fitted 
with an eight-armed cross-head e at its upper end, and at its lower 
end having a pin to co: nect it with the guiding slide fand con- 
necting rod g ; this connecting rod or link is jointed to the foot lever 


and treadlef; ¢ is a spiral spring of sufficient power to lift the | 
sliding bar and treadle lever with which it is connected by a sling; | 


kis a sliding bolt working in two guides, and connected to the 
treadle and lever / by the jointed rod m; nave the dies, of which 
there are eight at equal distances asunder, fitted into the ring o; 


these are of hardened steel, and bored to the exact size and shape ot | 


the cartridge intended to be filled ; the under edges of these dies rest 
upon the face of the table; the ring o is centred by a circular pro- 
jection on the table a, and is provided with handles for moving it 
round; it has also eight division pins p, which are successively 
caught by the pall g; concentric with this ring and upon it lies the 
upper ring r, having eight holes to correspond with the eight dies, 
two of these holes are fitted with sliding bottoms closed by springs, 
1 is of requisite capacity to hold a charge of powder, 2 to hold a 
charge of shot; this ring is fitted with a handles resting upon the 
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| plate ¢, with stops limiting its motion to about one-sixteenth of a 
circle; both rings are kept from rising by the plate w; v is a plate 
supported on three studs, which carries the four reservoirs, w for 
powder, x for powder wads, y for shot, z for shot wads. 

In employing the machine upon the ordinary cartridges with 
metal capsules and projecting detonating pins, having filled the 
reservoirs with powder, shot, and wads, the operator places an 
empty cartridge case with the open end upwards on the top of the 
sliding bolt 4, bringing the detonating pin to the front, so as to 
coincide with a pin on the bolt, then by pressing down the treadle /, 
the cartridge is carried through a hole in the table above it and 
forced into one of the dies, thereby ensuring its reduction to the 
proper size. The ring o must now be moved forwards by 
one of its handles, so that the pawl g takes on to the next division 
pin or one-eighth of a circle. By pressing the foot upon the treadle 
h, implement 3 is brought down so as to relieve the cartridge from 
the die and ensure its definite bearing upon the face of the table. 
Ring o must now be advanced a second eighth of a circle, and 
the upper ring r, by grasping the handle s, which relieves its 
catch, moved forwards, so that the powder chamber in it is brought 
under the powder reservoir w and filled ; a facing piece on the top 
| of the ring fits closely under the reservoir aud prevents any 
| escape of powder; the handle sis then pushed back, the spring 

catch locks it, the powder chamber now lies over the cartridge full, 
by pressing the foot upon treadle A, incline 10, and implement 4, 
are brought down, the former draws out the sliding bottom of the 
powder chamber or meter by driving into a mortice in it and allows 
the powder to fall into the cartridge, th» latter wipes out the 
chamber and levels the powder. Ringo must now be advanced a 
third eighth of a circle and the upper ring again moved forwards so 





as to bring the wad hole under the powder wad reservoir =, the wad 
as it falls is retained in its horizontal position by a light spring; ring 
r is brought back, aud treadle now descends and brings implement 
5 down to press the wad fairly on to the powder. Ringo must now 
be advanced a fourth eighth of a circle, and ring * moved as before, 
so that the shot chamber or meter is brought under the shot reser- 
voir y and filled, it is then brought back and the foot pressed on 
treadle h so as to bring down incline 11, which draws out the slid- 
ing bottom and lets a charge of shot fall into the eartridge, and at 
the same time implement 6 descends and levels the shot. Ring o 
must now be advanced a tifth eighth of a circle, and ring r moved as 
before so as to bring the wad hole therein under the wad reservoir z, 

when it has taken a wad it is brouzht back and the treadle / brings 

down implement 7, to press the wad fairly into its place in the 
cartridge. Ringo must now be advanced a sixth eighth of a circle, 
and by the depression of the treadle A, implement 8, which is formed 

on the under side with an annular hollow to correspond to the 

finished shape of the end of the closed cartridge, is brought down 

and closes over the end of the cartridge case. Ring o must now be 

advanced a seventh eighth of a circle, and by depression of the 

treadle h implement 9 comes down and expels the finished cartridge 

from the die through a hole in the table into a spout below. Ringo 

is now advanced the last eighth of a circle, so that the vacant die is 

presented over the slidiug bolt £, ready to receive anotber cartridge. 

In the forgoing description for simplicity we have followed the 

operations connected witha single cartridge in asingle die, but by 

continually introducing at every eighth of a turn of the ring oa 

cartridge case into the just vacated die, eight cartridges would be 

in different stages of progress at once, and be all completed during 

one rotation of the ring o. 
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TO CORRESPONDENTS. 


Norice.—A SpPrciaAL EpiTion of THE ENGINEER ts 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

Appresses WANTED.—Our publisher will be glad to be informed of the 
present residence of Messrs. Hepworth and Doyle, Birmingham; 
Mr. J. Margetson (once at Messrs. Hawthorne's, Newcastle-on-Tyne), 
late of Quenington Mill, near Swindon; Captain Henderson, late of 
21, Cambridge-street, Hyde Park; Mr. R. Marshall, late of Lugar, 
Cumnock, N.B.: Mr. Heth Ogden, Engineer, late of Manchester ; 
Mr. W. L. Mitchell, late of Uxbridge, Middlesex; Mr. Juan 
F. Waiss, late of Passage del Dormitozio, de San Fran- 
cisco, Barcelona; Messrs. Allen and Knight, late Atlas Works, 

Glover-street, Birmingham; Mr. James Brown, jun., Ebbw Vale 
Works, Newport, Mon.; letters addressed to whom have been re- 
turned through the Dead Letter Office. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A CHEMIST.—Certainly not. 

J. G.—State number of revolutions per minute. 

W. B.—Messrs. Tangye, Birmingham, manufacture Weston's patent blocks. 

J. 8. F.—*‘* Poi ter on the Indicator,” London, Messrs. Elliott, Strand, is the 
best book on the subject published, 

T. D. (Durham) — Your invention is not new, and the expense and complica- 
tion of the apparatus would preclude its adoption. 

OLD Subscriper.— We fear that a rust joint cannot be depended on to en- 
dure so high a temperature. We have had no experience wn joints so filted 
aad tested 

T. C.—The Post-ofice authorities were right. A single adhesive stamp will 
not carry TH ENGINEER, although the Government impressed penny news- 
paper stamp will. 

A. J.—(Sunderland).— Thanks. Send on the account to which you allude ; 
we may possibly sind room for it, if you will kiudly compress tt into the 
smallest practicable space. 

SEMPER Puratus.-- There are many objections to your scheme. 
the plates will not prevent incrustation. 
tight on the plan you propose. 

H. B.—J/ you will refer to our article on Pneumatic Looms,in Tur Enat- 
NEER for Jan, 20th, you will Jind that we have already laid the facts con- 
tained in your letter before our readers. 

W. W. (Brighton).—Your suggestion is very old. There are certain practi- 
cal difficulties in the way of its application which have not yet been over- 
come, although the scheme has been tried on many lines on a large scale. 

T. M. C.—We are not aware that any examination has to be passed in order 
to obtain a berth as engineer in a merchant steamer. The greot companies 
have something of the kind, we believe, but we,know nothing of its character. 

AN ENQUIRER.— The theory to which you refer has not been accepted by the 
scientific world. With one or two unimportant exceptions it has been 
rejected as untenable by every man who possesses common sense and who has 
studied the subject. 

SiGNAL.— We earnestly recommend you to give up all thoughts of inducing 
railway companies to adopt your system os signalling. The simplest possible 
expedients have been placed at their disposal for years without avail, and 
it is not likely they wil! adopt anything more complex. 

W. H. (Shields).—A cylinder full of steam at 30 1b. pressure will 
require twice as much water to condense it as acylinder full of 15 lb. 
steam. The quantity of water required for condensation is in all 
cases determined by the weight of steam to be condensed, and not by its 
pressure; and, as in this case, the given volume of high steam weighs just 
twice as much as the given volume os low steam, the quantity of water sor 
condensation is doubled. 

Erratum.—ZJn our last impression it was stuted erroneously that the trunks of 
the engines of the Achilles are 47in. in diameter, instead of 41in. 

A correspondent wishes, for the address of an Eaglish firm manufacturing 
charcoal iron boiler plates. 

A corespondent wishes jor (he address of a respectable English petroleum com- 
pany. 


Galvanising 
You could not make tub.s wuter- 





HEAVY SPAR. 
(To the Editor of The Engineer.) 

£1R,—I believe that ‘‘ Mercury” might obtain some sulphate of baryta, 
though, perhaps, not in very large quantities, from M. Laurent’s mine, 
between Pliancher-les-Mines and Miellin. For further information ‘* Mer- 
cury” may apply to me or to M. Victor Laurent, 4 Plancher-les-Mines, par 
Cham pagney, Haute Sadue, France. B. O. W. 

42, Albauy-street, N.W., Feb. 8th, 1865. 





STANDARDS OF ELECTRICAL RESISTANCE. 
(To the Editor of The Engineer.) 

Sir,—I have the honour to inform you that copies of the standard of 
electrical resistance chosen by the committce on electrical standards, 
appointed by the British Association in 1861, can now be procured by 
upplication to me as secretary to the committee. 

A unit coil and box will be sent on the remittance of £2 10°. 

The standard is a close approximation to 10,000,000 seconds (metre) in 
Weber's absolute electro-magnetic system, determined according to new 
and careful experiments made by different members of the committee, and 
the copies are constructed of an alloy of platiaum and silver, in a form 
chosen as well adapted for exact measurement. 

The want of a generally recognised standard of electrical resistance has 
been universaily felt, and led to the appointment of the committee. They 
how desire me to express a hope that the motives which have led to their 
present choice, and which are fully explained in the several reports 
puvlished by them, will induce you to assist in procuring the general 
adoption of the new standard, FLEEMING JENKIN, 

6, Duke-street, Adelphi, London, W. C. 

7th February, 1565. 
LINK MOTION, 
(To the Editor of The Engineer.) 

_Sir,—Will you alow me a small space in your columns for the considera- 
tion of a subject which is by no means yet perfectly understocd by most 
of our engineers on the Tyne, nanely, Stepheuson’s link motion. In nine 
cases out of ten it is connected t» the valve spindle the wrong way. The 
travel of the valve, due to the crossing of the eccentric rods, is not taken 
into account, aad therefore the link cannot be used as an expansion link. 
When tve lnk motion is convected direct to the valve spindle, without the 
Intervention of a gab lever, the rods ought to be crossed on the bottom 
centre, aud vice versa when on the top centre. For an example, let us take 
* Valve that has neither lap nor lead ; the piston at the bottom, and com- 
mencing to rise. Now, if the rods are crossed, it is evident that the velve 
will be open to steam and exhaust to the extent due to the crossing of the 
rods at the particular grade of expansion to which the startiug lever is 
placed, and will act as so much lead given to the valve; and when the 
pistou arrives at the top, and commences to go down, the valve will be as 
much open to steam and extaust as it was on the bottom side, owing tu 
the rods being apart, which viriuaily lengthens them. ig 

Now, if we change the rods so that they will be crossed on the top stroke, 
and place the vaive just open to steam on the top side, it is evident that 
when the piston conimences the up stroke, the vaive instead of beiug open 
to steam on the bottom side, will be closed to the extent it would be open 
if the rods were crossed on the bottom side; and the piston not only has 
to travel a portion of the stroke without steam, bus also has to press 
against the steam on the opposite side, till the exhaust port is opened 
and this distance is increased, when tiere is Jead given to the valve. : 

At those engineers who design engines with the link mot:on to work the 
slide vaives were to examine the slide when tne piston is on the top and 
bottom centres, and on the different grades of expansion, they wouid soon 
see the defect wuich I have endeavoured to point out, 


Neweastle, Feb. 4, 1865. M. Jackson, 





. MEETING NEXT WEEK, 
NSTITUTION OF CiviL ENGINEERS.—Tuesday, February 1ith, at Eight 
P.m.—“' Giffard’s Injector,” by Mr. John Engl und, M, Inet. C.E ‘i 





Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR.GrorGe Leopoud RIcHE ; all other 
letters and communications to be addressed to the Bditor of TUB ENGINEER, 
163, Strand, London, W.C. 

THs ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s.6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be 


Tus ENGINEER is registered for transmission abroad. 
Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings : each line afterwards, eight pence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 
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FIRE-PROOF WAREHOUSES. 

THE opinions of one who has made the phenomena 
attending on the destruction of buildings by fire his special 
study for years, must possess a value not easily over-esti- 
mated. Captain Shaw has been favoured with unparalleled 
opportunities for gathering information on such a subject, 
and the conclusions at which he has arrived deserve the 
utmost degree of consideration from both the engineer and 
the architect. It may be urged again, as it has often been 
urged before, that the business of neither the one nor the 
other bears any intimate relation to the destruction of 
buildings; but such a conclusion is utterly erroneous in 
every respect. From first to last the professional studies 
of both engineer and architect are directed to the acquire- 
ment of that knowledge which can alone enable them to 
impart permanence to the works on which they may be 
engaged. Accurate information on the strength of ma- 
terials, the nature and direction of strains, and the principles 
regulating the operations of natural causes of decay and de- 
struction, is imperatively demanded at their hands, But in 
comparison with the destroying angel of flame, corrosion and 
dry rot, the influence of weather, or the withering finger of 
time, sink into insignificance as agents of destruction. In 
London alone, nearly 500 buildings of greater or lesser im- 
portance have been destroyed down to the ground within the 
last twelve months, and when we find on examination that 
a large proportion of these structures were called fireproof, 
and believed to be so as far as the resources of science could 
make them, up to the moment when the breath of fire first 
licked their walls, we are certainly supplied with matter 
enough, and to spare, for reflection. Captain Shaw’s 
annual report was hardly yet in print when a remarkable 
confirmation of his worst fears was afforded by a conflagra- 
tion in the metropolis of Scotland, attended by caia- 
mities of the gravest character. The last embers of 
that which had once been the principal theatre of the city 
had scarce died out, when the catastrophe was repeated 
at our very doors. Nothing but a providential interposi- 
tion averted in this latter case a loss of life appalling even 
in contemplation. Neither the Surrey Theatre nor the 
Theatre Royal of Edinburgh were very remarkable for the 
facilities afforded by their construction for the spread of 
fire within their walls, A smaller quantity of gas is burned 
within our great warchouses, possibly, and a greater 
amount of caution may be entorced on employés, but 
nevertheless it is just these buildings which most fre- 
quently fall a victim to the flames. It is the custom 
to talk about the inflammable character of thea- 
trical plant and “properties,” but we question if 
managers are a whit worse off in this respect than those 
who store hemp, and spirits, and muslin ; jute, resin, turpen- 
tine, and varnish. ‘The number of our theatres is compara- 
tively small; that of our warehouses and shops astounding 
to those who go into the statistics of the question for the 
first time, and it is much more than questionable if the 
exertions of either the owners or of the fire brigade can in 
any way compensate for the want of prescience on the part of 
the architect who calls these buildings into existence. In 
point of fact, those who build have got much to learn in this 
matter of fire-proofing. ‘The construction of a warehouse 
from incombustible materials, such as stone or iron, is but 
one step towards the desired end. It must never be 
forgotten that the value of the house is very frequently as 
nothing to that of the goods stored within it, or the 
interests at stake. A shed costing £500 may easily contain 
silks or cotton, oil or spirits, to the value of one hundred times 
thatamount. Under such circumstances the fact that the shed 
is fire-proof is of little importance. ‘The structure, to de- 
serve the title “ fire-proof,” should be competent to prevent 
the spread of any conflagration which may chance to break 
out within its walls. In nineteen cases out of twenty the 
loss entailed by the destruction of a warehouse, a shop, or a 
store, is trifling when compared with that following on 
the burning of its contents, 1u buildings wherein multitudes 
assemble, the aspect of the case assumes even greater import- 
ance. ‘The ruin of a theatre worth thousands of pounds is de- 
plorable enough; but so long as the audience escape, regret 
fur the loss is swallowed up in the feeling of relief 
consequent on that fact. At the present moment the 





of a jet of cold water. We fancy that any man other than 
Capt. Shaw, who had ventured to state that oak pillars were 
in reality more fire-proof than cast iron columns, would have 
been regarded as labouring under an hallucination which 
must ultimately lead the one possessed to Colney Hatch. 
And yet there is nothing irrational in the statement, and 
the worthy chief of the fire brigade backs up his views so 
ably that we see no reason to doubt the substantial accu- 
racy of the conclusions at which he has arrived. His 
own experience, he tells us, goes to show that good oak 
posts, with girders and joists filled well in with concrete, 
more nearly realises the idea of fire-proofing than an 
arrangement of iron, combined with brick or stone, wit 
which he is acquainted. It is to no purpose that wood 
shall be rigorously excluded from a structure if, on the 
first application of heat, the walls crack, the floors subside, 
and the whole affair finally falls into the street. A build- 
ing liable to such a catastrophe is in no sense fire-proof 
itself, and it certainly cannot conduce to the preservation 
of the goods stored within it. 

It would appear that the great principle of subdivision 
first laid down, we believe, by the late Mr. Braidwood, is 
the only one which can secure even comparative immunity 
from fire for the contents of our warehouses, our theatres, 
and our shops. So long as entire floors, often of vast area, 
are open from end to end of a building, so long will space 
be afforded for the combustion of a quantity of goods great 
enough to destroy the strongest buildings which it is 
possible to construct within reasonable limits of first cost, 
The subdivision of the floors into separate apartments 
would so far isolate any fire which might possibly break 
out, that time would be afforded for the removal of goods 
from other parts of the building, for the escape of the inhabi- 
tants, and for the employment of means of extinction. A 
a insignificant fire in one corner of a floor, now 
suffices to fill the entire area with a smoke possibly so 
dense and pestifcrous that it is impossible to enter and 


live. Any attempt at ventilation in all probability fans 
the smouldering goods into a fierce flame. The 
firemen are driven from floor to floor, until they 


are finally ejected altogether. The rapid destruction 
of ships as compared with dwelling-houses is mainly due 
to a similar cause. Fire spreads on board, not only because 
the materials within its reach are inflammable, but because 
those who attempt to extinguish it are fairly suffocated 
like rats out of the entire space between decks. In theatres 
the facts are the same; the space afforded for the progress 
of the flame is great—the supply of air, as a consequence, 
abundant. The electrical rapidity with which flame travels 
under such conditions found a fearful illustration in the 
conflagration of a South American cathedral last year, and 
the consequent loss of some hundreds of lives, It is of 
little purpose, however, to point out defects without sug- 
gesting remedies. The arguments brought forward against 
Mr. Braidwood's views were many and potent; they have 
lost nothing of their force recently. The want of large 
areas for the purpose of storage is a paramount necessity 
which cannot be controlled even by the fear of fire. 
But we have yet to learn that the principle of subdivision, 
as far as regards conflagrations, is incompatible with the 
preservation of any required area. In Mr. Braidwood’s 
time we heard little of iron curtains—a fact which has 
been materially altered since his death. Captain Shaw, in 
speaking of theatres, says:—‘A simple arrangement 
might be made to divide such places into at least two dis- 
tinct risks. This might be effected by building a party wall 
across the whole building, except where the curtain hangs, 
and close by the curtain might be suspended a revolving iron 
shutter, which could be lowered at a moment’s notice, to cut 
off the risk from one portion of the building, thus ensuring 
to the firemen an entry into a portion of the premises, and 
thereby enabling them to afford early and effective aid.” 
We are disposed to believe that the best possible results 
would follow on the extension of this principle not only to 
every theatre, but to every warehouse in the kingdom. It 
would be easy enough to stow goods in such a manner 
that parallel lanes or alleys, a foot or two in width, should 
extend at moderately frequent intervals from one side of a 
large apartment or “floor” to the other. Just beneath, or, 
indeed, within the thickness of each floor proper, two or 
more iron curtains, equal in length to the width of the 
building, and in height to the space between the floors, 


| might be so fitted that while ordinarily coiled up during 


the day, so as to be out of- the way, they could be lowered 
at night, or in case of fire, at a moment’s notice, either from 
the outside or the inside of the buildings. The supporting 
columns would act the part of guides to ensure the descent 
of the curtain in a proper direction, and to maintain it in 
situ when down. By this means an entire building of 
even vast dimensions might, at a moment’s notice, be sub- 
divided into any desirable number of comparatively small 
compartments, by which firemen would be enabled to work, 
goods might be removed, and the spread of a conflagration 
might be materially delayed, if not wholly arrested, 
Under normal conditions the entire floor would be as free as 


' though the curtains had no existence, and by an extension 


engineer—for in this age of iron, the engineer has much 


to do with great buildings, even in the city — and 
architect feel as though they had done nobly when they 
have produced a building, the walls and floors of which 
contain from one end to the other not one particle of in- 
flammable material, forgetting that a sufficient quantity of 
combustible goods may possibly be stored under its roof 
within a week from the day of its completion, to raise the 
entire shell to a bright red heat, were but a spark applied. 
In addition, it is well to remember that it is by no 
means necessary that a building should be converted 
into carbonic acid gas and ashes in order to ensure its 
practical destruction. The hose of a tire engine is to the 
full as dangerous a foe, under certain circumstances, 
as the devouring flames. Cast iron columns have aremark- 
able aptitude for flying into very small pieces if,while highly 
heated, and under strain, they are subjected to the influence 


of the system to the external windows, it is possible that a 
fire might fairly be smothered out of the building, instead 
of the firemen. Beyond a doubt objections may be brought 
against such a device, but it remains to be seen whether they 
will be of sufficient importance to outweigh its advantages. 


BREECH-LOADING RIFLES. 

Tne advantages to be obtained by some simple and 
effective mode of loading small arms at the breech have 
occupied the attention of gunmakers and inventors almost 
from the time when guns first came into use. ‘The piece 
being primed or capped, and aimed and fired, from the 
breech, it should be more quickly loaded there also than 
from the muzzle. And, in the case of the soldier, he is 
thus less exposed to the enemy’s aim. With rifled arms the 
advantage of loadiny ut the breech is still greater, as the 
bullet has otherwise to be rammed with much force down 
the grooves of the barrel. ‘To load one of the long and 


heavy-barrelled rifles used by American sportsmen is no 
light task, the less so because of the smallness of the bore. 
With the Enfield rifle, of 0°577in. bore, four shots per 
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minute is excellent work; but with a longer barrel, a 
smaller bore, and deeper rifling, one shot per minute is a 
fair rate. The advantages of the small bore are well 
known. Better shooting can be made with it, and the 
weight of ammunition required to be carried for a given 
number of shots is lessened. The disadvantage is that 
generally of greater fouling than with the larger bores. 
By loading at the breech as many shots per minute may 
be fired with the longest barrel and the smallest bore as 
with the Enfield bore and barrel, With a weapon which 
is effective at from 600 to 800 yards, and dangerous to the 
enemy at 1,000 to 1,200 yards, the power of firing six or 
more shots per minute is one of immense value. With the 
old muskets it was common to reserve the fire until an 


aim, nearly every shot should bring down its man. But 
with one, or at most two, lines of fire upon them, the gaps 


attacking party was within a few yards, where, with good 


| 


| smaller than the bore of the gun, in which case it is split 
by the explosion. The breech plug is in two parts, one of 
which is hollow to contain oii or tallow. The part which 
closes the barrel is solid, and has no rotation. The other, 
or hollow part, has the screw threads upon it, well back 
out of the reach of any possible escape of grit or powder 
scurf from the barrel. The screw threads, although they 
may have any number, are of the “sectional” kind, each 
| thread occupying but one-fourth of the circumference of 
|the breech plug, so that, by a quarter turn, the whole 
| may be engaged or disengaged. By a simple contrivance 
| the screw threads are prevented from taking into each 
| other until the plug is home to its seat, nor can the trigger 
| be pulled, or the gun fired in any way, until the plug has 
been secured. With copper-cased cartridges, containing, 
however, but thirty grains of powder, a small-bore arm, 


| constracted by Mr. Burton, has been fired several hundred 


in the ranks of a compact body of the enemy are almost in- | rounds in succession, without foaling or working stiffly. 


stantly fil'ed, and if they have not, in the meantime, done | 
as much mischief in return, it is but a few steps, and a still | 
less number of seconds, to a bayonet charge. But an 
enemy, at a distance of 450 yards, cannot come up in less 
than one minute at the best, and seldom, indeed, in twice 
that time. If he be met by well-aimed rifles, which can, 
in that time, deliver from six to fifteen or twenty shots 
each, it is certain that, however he fights, he will keep his 
distance. Andif, at that distance, he can only reply at the 
rate of two or three shots per gun per minute, only great 
superiority in numbers or in courage can save him. 

It is an interesting mechanical problem how to fit to a 
rifle barrel a breech which, while easily removable, can be 
tightly closed without the chance of mistake by the soldier. 
Few have any idea how much ingenuity has been directed 
to this matter, not only in our own time, but in years long | 
gone by. The number of breech-loading patents on record | 
in England is very large, and an even greater number has 
been obtained in America. Yet, so little has been the 
practical result that, unless it be in that of the Confederate 
States, no service in the world is yet armed to any extent 
worth mentioning with breech-loading guns. Generally 
all arms of this description have been complicated and 
insecure. They have not been gas-tight, and the working 
parts have been liable to choking or fouling. It is an 
objection among military men that soldiers waste a far 
greater proportion of their ammunition with breech- 
loaders than with the ordinary muzzle-loaders. This is by 
reason of careless aiming, and it is no fault of the gun, but 
one to be corrected in the soldier. Again, many of the 
plans proposed for breech-loading would require entirely 
new guns, being inapplicable to the immense existing sod 
of arms possessed by most great military nations. Com- 
parative mechanical perfection in the movable parts of the 
breech would, however, go far to remove all objections to 
this class of arm. 

A favourite movable breech, with many inventors at 
least, is a solid chamber, swivelling on a joint,so as to be 
turned upward to receive the charge, and then again into 
the line of the barrel. Guns of this description cannot be 
gas-tight, although the leakage commences, not at the in- 
stant of explosion, but after the bullet has passed the joint. 
Mr. Storm employs a solid breech chamber, hinged on the 
upper side of the barrel, the chamber being turned over, so 
as to face the person loading. On turning the chamber 
down again upon its hinge it is locked in a secure position 
for firing. ‘This is, no doubt, the simplest breech-loader 
yet devised; yet, if the chamber and the barrel are to be 
maintained perfectly in line, the hinge and the abutment 
against which the chamber rests cannot be depended upon 
to share the end strain upon the chamber properly between 
them, especially when the latter becomes heated. Either 
the hinge must be a little loose, or the bearing at the back 
of the chamber cannot be always fair, Another class of 
breech-loaders, as ‘lerry’s, Lancaster’s, Green’s, and others, 
have a sliding breech plug. The only mode of making 
these quite gas-tight appears to be by means of a screw ; 
but any ordinary form of screw would involve the loss of 
considerable time in loading. The sliding breech plug, 
properly fastened, appears to be the most preferable means 
of closing the breech, and hence, perhaps, a higher order of 
ingenuity has been directed upon it than upon any other 
arrangement for the same purpose, Sliding surfaces -fre 
more liable to foul than merely abutting surfaces, 
and hence special means of lubrication are required 
with the former. With complete tightness, how- , 
ever, against the escape of gas, all the rest is easy. 
Many plans for gas-tight joints have been proposed, 
but perhaps the best of all is now furnished by 
the copper-cased cartridge, containing its own ignition. 
These cartridges are now generally employed in foreign 
services, and they are made at a cost no greater than that 
of paper cartridges. They are perfectly waterproof and 
weatherproof for years, They are safer than paper car- 
tridges, bearing, as the former will, any amount of ‘and- | 
ling. They are, at the same time, more certain of firing, | 
the fire from the percussion cap often running around a 
paper cartridge without reaching the powder. For these | 
and other reasons the National Kifle Association have de- 
termined that in the forthcoming competition of breech- | 
loading guns, they shall all fire cartridges “ containing | 
their own ignition,” and this we apprehend means the 
copper-cased cartridge, Most of the makers, however, 
who are likely to compete will find it necessary to employ 
paper cartridges containing their own ignition, for in none | 
of the breech-loaders before the public are there means for 
throwing out the copper case after explosion. 

One breech-loading rifle, as yet but little known, is that 
of Mr. Burton. It is of -he sliding plug variety, the end 
of the plug being brought home, by a quarter turn of the 
breech screw, against a thin flange surrounding the base of 
the copper case of the cartridge. This flange, tightly 
clamped between the breech plug and the base of the bar- 
rel, forms of itself one of the best gas-tight jeints that 
can be wished, and it is renewed with every charge. On 
withdrawing the breech-plug, after firing, a spring upon 
the plug brings out the empty cartridge case, which, if it 


. 


| ping is saved, 


| and Snyder’s in 2 min. 10 see. 


| restin 


‘The escape of gas is nil, a white handkerchief being black- 
ened (when wrapped round the breech plug in firing) hardly 
more than by the explosion of an ordinary percussion cap. 
As for accuracy of shooting, that depends not upon the 
breech-loading apparatus, but upon the barrel, the ammu- 
nition, and upon the skill of the marksman. 


rapidity of fire, a rapidity due, in great measure, to 
the use of the metallic cartridge containing its 
own ignition, whereby the time ordinarily lost in cap- 
At the late competition at Woolwich, 
the Mont Storm breech-loader was fired twenty times in 
2 min, 35 sec. Mr. Westley Richards’ gun fired the same 
number of shots in 2 min. 32 sec., Green’s in 2 min. i6 sec., 
We have ourselves seen the 
Burton gun loaded and fired twenty-one times in the space 
of two minutes, and this on the 200 yards’ range making 
very fair practice. Four successive shots were loaded and 
fired in twenty seconds, or at the rate of twenty-four shots 
in two minutes, while, occasionally, the interval between 
two successive shots was less than 44 seconds. A certain 
time is, of course, lost in aiming, and in the forthcoming 
competition, under the direction of the National Rifle 
Association, where the guns are to be fired, for rapidity, 
into a pit, we shall not be surprised to learn that as many as 
thirteen, or, possibly, fourteen shots are made per minute. 
We believe the present year will witness the extended 
adoption of improved breech-loading guns, and that in a 
few years it will be wondered how the old muzzle-loader 
was tolerated so long. ‘The case is very different with 
small arms from that of cannon, when breech-loading is to 
be considered, but even in field artillery we have already 
means for loading at the breech which are reasonably 
successful. 


CHEAP GAS, 


THE Phenix Gaslight Company, it appears, will sell its 


gas in the town district, after March 31st, at the rate of | 
| allowed for) was not more than 3s. 


4s, per 1,000ft. Since the metropolis was districted among 
the gas companies they have attained a much better pecu- 
niary position, and something is at last being done to give 
the consumer the benefit of the change. Most of the gas 
companies are now paying 10 per cent. upon their ordi- 
nary share capital, and some of them, under a provision in 
the last Act regulating the powers of the London gas 
companies, have divided 14 per cent. on a portion of their 
capital, in order to bring up their average dividends to 
10 per cent. for a series of years before the passage 
of the Act. It is time, therefore, that a reduction took 
place in the price of gas, and in many cases its quality 
might be greatly improved. Many of our readers will be 
aware of the inferior quality of the gas supplied by the 
Chartered Gas Company—at least to the Institution of 
Civil Engineers, where the library, on Tuesday evenings, 
is in a state approaching darkness. Whether the illumi- 
nating power of the gas, as it leaves the works, is below 
the 12-candle standard, or whether, by want of pressure, 
the burners cannot deliver their full quantity, the fact 
that there is very little light where a great deal 
should be expected, is not the less obvious. It is an inte- 

question how cheaply good gas may be made. 
Most Renton gas companies can lay down good gas coal at 
their works for 16s. per ton. The exceptions are the 
Chartered Company, none of whose works are on the river, 
or on a line of railway or a canal, and possibly the compa- 
nies also whose works are on the river above bridge. A 
ton of gas coal should make from 9,000 to 9,500 cubic feet 
of gas, of which one-sixth, at the outside, may be set down 
for leakage, leaving, say, 7,750 cubic feet for sale, Instances 
can be found, no doubt, where the leakage does not amount 
to more than one-twelfth of the whole make, and it would 
be interesting to inquire how far an additional amount of 
750 cubic feet of gas on every ton of coal carbonised might 
be saved by employing larger mains, with better joints, 
and by increased care in the attachment of the pipe ser- 
vices. The velocity at which the gas passes through mains 
is inversely as the square of their diameter, and hence the 


| great diminution of friction enables the gas to pass freely 


under very moderate pressures, the high pressures other- 
wise required causing a great amount of leakage, besides 
“ blowing,” and a waste of gas at the burner. The dimi- 
nution of the leakage by the amount of 750 cubic feet per 
ton of coal carbonised, would alone amount to a saving, 
upon the whole consumption of the metropolis, of as much 


| gas as is now made by the Great Central and the Equit- 


able Gas Companies collectively. But we may proceed, 
for the purpose now in view, upon the ordinary rate of 
leakage, and take 7,750 cubic feet of gas as the available 
quantity made per ton of coal, The coal being 16s. per 
ton, the cost of manufacture and distribution varies, 
with the different London works, from 10s. to 18s, 6d. 
per ton, the average being about 12s. 6d. This brings the 
total cost up to 28s, 6d. for each ton of coal carbonised. 
|'The profit should repay 10 per cent. upon the share 
| capital, and 5 per cent. upon the loan capital of the com- 
| panies. For every ton of coal carbeniscd yearly by the 


The most | 
striking advantage of the Burton breech-loader is its | 
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upon which, at the rates mentioned, would absorb 11s. 6d. 
per ton of coal carbonised, bringing up the total sum to be 
covered by gas rental and the sale of residual products to 
£2 per ton of coal carbonised. The residual products, in 
the case of some cf the London companies, sell for as much 
as 12s. per ton of coal carbonised, but the average is 
hardly over 8s.; while the Western Company, making only 
cannel gas, does not produce any considerable quantity of 
saleable coke. If we take the sale of the residual products, 
on the average, as 9s. per ton of coal carbonised, we leave 
31s, per ton to be covered by sales of gas, and at 7,750ft. 
per ton this would leave the price at exactly 4s. per thou- 
sand feet, which would appear, therefore, to be the London 
minimum. 

It is not probable that gas coals will become cheaper, nor 
will any more than the present rate of production of gas 
per ton be attained, unless by longer distillation and the 
injury of the illuminating power of the gas. It 
may be set down, therefore, that the cost of coal, for 
every thousand feet of gas made, will remain, say, 2s., 
unless, of course, the rate of leakage is lessened. As it 
is, the gas companies are often compelled to employ a littie 
Boghead coal (or “ brandy,” as it is called), at a cost of 








| 








56s, per ton, in order tv bring the illuminating power of 
the gas up to the right standard, especially where it has 
to be sent to great distances, in which case there is a loss 
of power, i.e., light. If the gas companies could obtain 
power to purchase and work coal mines, and to put on 
large steam colliers, they might lay down their coal at, 
perhaps, 10s. in the Pool. But at a more likely saving of 
3s. per ton, this would amount to £135,000 yearly, upon 
the gas-coal consumption in the metropolis ; and supposing 
the reduced price to pay a fair profit on the capital em- 
ployed for getting and carrying coal, the saving would 
amount to about 44d. per 1,000ft. of gas sold. In this way 
the cost of coal per 1,000ft. might be brought down to 
about 18d., if the leakage was so far diminished that 8,500 
cubic feet of gas were actually sold for every ton of coal 
carbonised. As to the cost of manufacture and distribu- 
tion, now that clay retorts are in almost universal use, it 
is difficult to perceive how the cost can ever be greatly 
lessened. ‘The carbonisers, poor wretches, are not over- 
paid at from 26s, to 30s. a week of seven days—for they 
must be on duty on Sundays as well as other days, 
although this could be easily prevented by the adoption 
of larger gas holders —say of 300ft. diameter, con- 
taining 3,500,000 or more cubic feet of gas. ‘The cost of 
offices, distribution, and repairs of mains, can hardly 
be greatly diminished, so far as there is now room 
to judge. The bare cost of making and management, 
however, when carried on by contractors, who are paid for 
the quantity turned out from the works, irrespective of 
leaking, is sometimes as little as 1s, 7d., in addition to the 
sale of residual products, per thousand feet, including the 
cost of coal. But here the residual products sold, pro- 
bably, for nearly 11s. per ton of coal carbonised, so that the 
whole cost of coal and manufacture (no leakage being 
Indeed the contractors 
delivered the gas at 2s. 104d. per thousand feet, and of this 
we believe 1s. 3d. was profit. 

It may be said, in brief, that the whole question of cheap 
gas turns upon cheap coal, cheap labour, a minimum 
leakage, and a moderate invested capital, and, besides, ina 
profitable conversion of residual products. When, for each 
thousand feet of gas sold, the coal can be had for 1s. 6d.,and 
the whole cost of manufacture and distribution, besides 
coal, is at 1s 3d. per thousand, the residual products sellin 
at 12s. per ton of coal carbonised, or 1s, 4d. per thousan 
feet of gas sold, the profit upon the present average of in- 
vested capital being 1s. 3d. per thousand feet, then can gas 
be sold at 2s. 9d. per thousand. At present, however, 
nothing of the sort is likely, or even possible. It is easy to 
say that if there were no rivalries, and no chance of loss by 
parliamentary or other interference, gas might be sold at a 
profit at 3s. per thousand. A certain class of agitators have 
fostered this idea with a bare knowledge of the possibilities 
of gas making, but in apparent ignorance of the circum- 
stances under which the gasworks of London are carried 
on. ‘To bring, now-a-days, great scientific or financial 
ability to bear in the management of a gas works is a thank- 
less task. Those who might, possibly, work large reforms 
have no opportunity at present to do so, nor, unless it be for 
a few single-minded men to achieve, do we look for any 
notable improvement in the commercial condition of gas 
‘making in London. 


THE GOVERNMENT STRIKE. 


Up to the present Mr. Bovill’s Act of 1860, assimilating 
the proceedings under a petition of right to those of a com- 
mon action, has proved a fatal gift to inventors. Ingenious 
legal gentlemen, dona ferentes, are to be feared ; and it was 
of bad omen that the plea was first raised in Mr. Clare’s 
ridiculous case. As the 7imes triumphantly remarked last 
Saturday, “the short conclusion is that a patentee has no 
rights against the Crown, and the privileges conceded to 
him do not, therefore, prevent the Crown from using his 
invention.” It is certain that if the judgment in the case 
of Feather v. the Queen, delivered Jast Tuesday by the 
Lord Chief Justice, be maintained, there is an end to all 
present and future patents for anything whatever which 
Government officialism may deign to use ; and it is equally 
certain that Government has been demanding heavy patent 
fees, and the Attorney-General has been obtaining several 
thousands a year upon the same false pretences. Nor does 
the matter stop here. “If,” says the Zimes, “any differ- 
ence could be permitted between the rights of a single sub- 
ject and the nation, it ought to be in favour of the subject ; 
for the nation can compel an inventor to sell his privileges, 
a power which the subject cannot put in action,” and there- 
fore ali patents may be looked upon as at once abolished. 
Few, except those whose reason is obscured by their 
fancied interests, will be converted by such sophistry ; and 
it is as probable that the Prince of Wales, in imitation of 
his ancestor King John, will perform the operation of forci- 


were worth while, could be refilled and used again, as it’ London companies there are about £5 of invested share | ble dentistry upon Baron |ivthschild as that patents will 
is not injured by firing, unless it happens to be rather | capital and £1 10s. of loan capital, the profit and interest ' be abolished to make the law square with medisval regal 
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rights. The Zimes, however, cannot forget a certain action 


for an infringement of improved type which an inventor | fused a patent to Giffard, and at about the same time, as 


brought against it a few years ago—just as Mr. Bright, | 


who, as many readers could tell us, is a most radical in- 
fringer of improvements in carpet looms, cannot forget the 


legal decisions against himself; or in the same way as a | 


certain clique of civil engineers cannot stomach the pay- 
ment of a few royalties for mechanical inventions. We alo 
not for a moment believe that the protection which each in 
its several kinds is granted to the writers of books, 
to painters, to sculptors, to engravers, to photogra- 
phers, to musical composers, to calico designers, to 
improvers of ladies’ crinolines and parasols, will be 
refused to inventors of ships, or guns, or engines ; nor that 
an institution which has lasted nearly three centuries in 
England, and has been imported into every civilised country, 
except little Switzerland, can be revolutionised by dema- 
gogues or by interested agitators ; nor that such great inte- 
rests as those which are involved in patent rights will ever 
be overwhelmed by an opposition merely provoked by their 
self-created magnitude. A great danger to the country and 
to patentees lies in the fact that the whole patent question 
may probably be shelved for years by means of this decision 
in favour of the “ public departments.” And it is in the 
universally admitted abuses of the patent laws that the 
real danger—a danger apparently menacing their very 
existence—is to be found. The government would have 
been forced to deal with the whole system, and, as matters 
now stand, it is to be feared that in this last session of a 
dyivg Parliament nothing will be done. 

It is not upon a basis of abstract right that patents will 
stand or fall. It is true that all civilised states recognise 
the result of a man’s labour as his property ; and, as Sterne 
says, “a man has as much right to the exudations of his 
brains as to his breeches.”’ But upon every question of this 
kind much be said on both sides; and the masses are 
perhaps neither intelligent nor ingenuous enough to be con- 
vinced by abstract reasoning upon points which can neither 
be ocularly nor mathematically demonstrated. Like 
Hudibras, who “could distinguish and divide a hair ’twixt 
south and south-west side—on either which he would dis- 
pute, confute, change hands, and still confute”—it is 
possible to argue as interminably as uselessly upon such 
questions. And even if a matter of right could be more 
definitely clinched, cynics will say that might is ever the 
true right, and as much soas in oldtimes. No longer, may 
be, the right of physical foree—the right of the fist or 
sword—but that due to the long head, the long purse, 
or the glib and ready tongue. At any rate, Vor 
populi, vox Dei, and if it would be to the advantage 
of the public, as well as of the “public departments,” 
many, even amongst inventors, would be found to 
wish for an abolition of patent right. But this is far 
from being the case, and it is in this point that the blind- 
ness of the Zimes, of Mr. Bright, and of other opponents 
of patent right consists. We assert that few men well 
acquainted with technical life, with the exigencies of 
manufacture, that no man not blinded by self-interest, 
could be found to assert that invention would progress as 
rapidly without the spur of a patent law. It is simply 
ridiculous; it is contrary to all that is known of human 
nature to believe that men could be found to rack their 
brains, to make complicated calculations, drawings, or 
models for the mere pleasure of the thing, and with little 
or no hope of a reward. How is it that, in ninety-nine 
cases out of a hundred, inventions and discoveries are made 
by poor men, or by men who have got into the habit of 
inventing while poor? Fat birds do not sing; contented 
and secure Government officials do not invent ; neither do 
men largely gifted with the commercial faculty. It is 
simply absurd to suppose that men will go through great 
thought and trouble for the mere honour of the 
thing. For in the absence of a patent right there could 
be little or no hope of profit in the introduction 
of anything new. A manufacturer who chose to invent 
or take up a thing, might make both honour and profit ; 
but would it often be worth his while to try? Why, 
everyone who knows anything about most large manufac- 
turers, knows perfectly well that if they could bring in 
laws to prevent the introduction of novelties, they would 
carry out this piece of legislation. ‘The proprictor of ex- 
pensive plant—the possessor of a large connection for a 
certain class of work—the successful manufacturer of a 
staple in large demand—knows perfectly well that his 
interests are directly opposed to the revolutionary inventor. 
Let anyone visit the great manufacturing works of the 
north ; let him speak with the masters and the men; and 
then Jet him say whether or not patent-right is not the 
salt, the stirring breeze, that keeps the whole system from 
putrefaction and stagnation. 

It is really very difficult to conceive what would happen 
on the abolition of the law. Patent-law has been an 
institution common to all civilised countries ever since the 
dawn from the twilight of mediaval semi-barbarism. The 
only large country where they are said to have had for 
some years a very narrow patent-law is that of Prussia, 
where the slightest publication leads to a rejection of a 
patent ; where Bessemer has been refused a patent for his 
process; and Giffard has been denied a patent for his 
injector. What are the consequences? That the Prussian 
manufacturers and engineers, conscious of the injury to 
their country from the absence of a liberal law, have been 
agitating for years for an improvement in this direction. 
I'he matter has been elaborately discussed in Prussia, and 
one of the results is an excellent little pamphlet, now be- 
fore us, which we would advise the blinded opponents of 
patent-rights to read.* At p. 35 it is stated that Giffard’s 
injector 1s scarcely known in Prussia, though in England 
and other countries it is universally used. Some cutting 
ironical remarks are made on the great advantages that 
manufacturers acquire from things which are not patented. 


,* “Zar Patentfrage. Zwei Denkschriften nebst den Principien 
fiir ein allgemeines deutsches Patents-gcsetz, wie sie vom Vereine 
deutscher Ingenieure in seiner Hauptversammlung.” Braunsch- 
Wwelg am, 2nd September, 1863, auf gestellt wurden. Heraus gegeben 


vom Vereine deutscher Ingenieure. Berlin : 1864, Selbstverlag des 
Vereines. 





if to push the introduction of the injector, issued a law 
that every boiler must be provided with two distinct feed 
apparatuses, one of which was to be quite independent of 
the engine. Very well. But then Giffard or his agents 
did not see that it was worth while to make their injector 
known in Prussia. And so, accordingly, thousands who 
might gladly use it, are entirely ignorant of the existence 
of this admirable feed apparatus. Absolutely the same 
thing takes place in Canada with agricultural implements. 
The Colonial government refuse patents to any but Cana- 
dians, and the result is that Canadian agriculturists are the 
most backward lot on the North American continent. With 
regard to Prussian manufacturers, again, it is notorious 
thas no class in any country keep their operations so secret, 
and work behind such closely-locked doors; and all this 
is simply the result of their deficient law. 

What would be the consequences to the British naval 
and military departments if the decision of the Lord Chief 
Justice be persisted in? It is true that the Admiralty 
will dispose at one blow of the claims of Captain Coles, 
Mr. Whitworth, Captain Blakeley, Mr. Chalmers, and 
others. No longer will inventors’ besiege the board with 
a few very valuable and many very useless inventions. 
The ingenious constructors of our navy, those progressive 
gentlemen, who, in solemn conclave, have successively 
rejected screw propellers, rifled guns, armour-plated 
vessels, and cupolas—who have only taken up these things 
after their adoption in either the American or French 
navies—will now be able to fall main basse on the 
choicest private inventions of the country—inventions the 
sole working of which by the inventors was guaranteed by 
the very Attorney-General now denouncing them. ‘This 
will be very pleasant for a time, and reputations will be 
built up and bolstered up by a wholesale picking of other 
men’s brains, while the different stages in the process will 
be recorded with more or less audacious mendacity in the 
“naval and military intelligence” columns of the 
Times. But what will be the consequences after a 
few years? Processes that can be kept secret will 
be worked in secret. ‘The British Admiralty will 
no longer be troubled with inventions. Improvements in 
ships of war and guns will be taken to countries where 
they can be patented and sold; and officials, with more 
natural and acquired gifts for intrigue than for construc- 
tion, will find that they have stopped the supply of things 
they can only imperfectly produce themselves—they will 
discover that they have killed the goose with the golden 
egg. 

” For in this age of iron and steel, in these times when 
combinations of mechanical and chemical discoveries are 
revolutionising all material things, the success or failure 
of the next great naval war will mainly depend, not on the 
faculties of swaddled officialdom, but on the inventive genius 
of the mass of the nation—of its engineers, of its chemists. 
As from the dragon's teeth sown by Cadmus, from the 
ideas of inventors will spring hosts of armed forces, Let 
us beware how we tamper with what may one day be our 
hope and our protection; let us be careful before we, to 
please official lotus-eaters, crush out the class of inventors 
whose trained faculties may yet, in time of war, be able to 
rectify the blundering somnolency of our Circumlocution 
Office. 
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Le Substituant du Condenseur o Surface, Nouvelle Application 
de ta Vapeur Surchauffée. Par Emtte Magtin. Londres : 
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M. MARTIN’s book is remarkable neither for peculiar 
novelty nor for the value of the opinions expressed by the 
author. It will be read with interest, nevertheless, because 
of the importance of the subject on which it professes to 
treat. It is evident that M. Martin perfectly comprehends 
the value of an imposing title, and that which he has 
selected does infinite credit to his judgment and perspica- 
city, if not to his strict sense of veracity. The surface con- 
denser, with all its merits, has not yet arrived at that stage 
of perfection which renders it unnecessary to seek for some- 
thing still better. The chemical action ensuing on the use 
of pure, or rather of distilled, water in wrought iron boilers 
has hitherto presented a problem which the engineer has 
failed to solve successfully. In the hour of his distress he 
has more than once ase the chemist for aid, but that 
aid has certainly not yet been afforded. The gentlemen 
who make the relation and affinities of atoms their special 
study have been very reticent. Either the question at 
issue has been too much for them, or they have not given it 
the consideration it really deserves. It is pleasant, there- 
fore, to finda chemist standing forth and announcing that 
he has found a practical, and, what is of much greater im- 
portance, a practicable remedy for every trouble due to in- 
crustation ; and if M. Martin fails to win our favour, it is 
certainly not from any predisposition on our part to 
regard his lucubrations with doubt or disfavour. We must 
do him the justice to say that his arguments are put for- 
ward lucidly in very excellent French, and that as he evi- 
dently entertains no doubt as to the soundness of his views, 
he is careful to leave no room for misapprehension in the 
minds of his readers. The title of his book is, nevertheless, 
a misnomer. M. Martin, after all, does not propose to 
provide a substitute for the surface condenser, but simply a 


substitute for a single function of that very troublesome | 


apparatus—the production of a supply of distilled water 
for the use of the boilers ; and as his invention has nothing 
to do with the formation of a vacuum, it is certain that the 
“ substitute ” must be the old-fashioned injection condenser. 
We are not told so in as many words, of course, but the 
conclusion is unavoidable. What M. Martin does pro- 
pose is simply a mechanical arrangement by the aid of 
which sulphate of lime shall be effectually removed from the 
feed water, and the plates of the boiler thereby kept abso- 
lutely free from the presence of the worst form of deposit. 
This apparatusissufficiently ingenious: itembodies more than 
one excellent idea which is not new, and at least one which 


| The thing is very simple. The Prussian government re- 








albeit novel, is certainly not good. The principle involved 
may be stated in a few words, and this once understood 
the comprehension of the mechanical details is not 
difficult. Instead of introducing the feed-water drawn 
from the sea into the boiler at once, it is previously 
thrown through a suitable rose into the upper end of a 
vertical cylindrical vessel, placed in direct communication 
with the boiler by three tubes. Within this vessel are 
arranged fourteen or fifteen horizontal circular perforated 
diaphragms, placed in stages above each other, and the 
entering water descends through the perforations in a 
shower. Superheated steam, led from the boiler to be fed 
through a suitable pipe, enters the apparatus at the lower 
end, and, rising through it, heats the water to atempera- 
ture, as to the amount of which M. Martin is far from 
being clear in his ideas, as we shall presently see. Part of 
the feed is at once vaporised, and finds its way to the main 
boiler through a large steam pipe, while the remainder 
descending to the bottom, is there collected, and led also 
into the boiler by a third tube. ‘The theory is that, partly 
from the minute subdivision of the water into the form of 
rain, and partly from the increase of temperature, all the 
salphate of lime will be deposited on the perforated dia- 
phragms, and as these can be easily removed from time to 
time and cleaned, it will give no further trouble. ‘This we 
should have thought claim sufficient and to spare, but 
M. Martin is apparently blessed with one of those 
peculiarly active minds which never know when they have 
done enough, and we find that he seriously believes that all, 
or nearly all, the salt contained in the water must find its 
way to the diaphragms also; so that the Martin apparatus 
not only provides a substitute for the surface condenser, but 
for blowing off as well. Indeed, it is not easy to know 
exactly where this doctrine of substitution is likely to stop, 
for our author is outdone by his admirers, one of whom 
gravely states that “by the use of your second patent for 
the same object, you can do without a boiler altogether !” 
Thrice happy day for the marine engineer—hour ever to be 
fondly remembered by future generations of steamship 
companies! ‘the Americans have accused the old world of 
tardiness on the road of science; at last, however, we 
begin to go a-head. Here we have a substitute for the con- 
denser, for blowing-off, and, finally, for the boiler itself, 
May we hope that a Martin yet unborn will teach us how 
to get rid of the cylinders and their appurtenances. Grant 
us yet this boon, O, Genius of Science, and we shall be 
happy ! 

lt is beyond question that the most important improve- 
ment that can now be effected in the marine engine, must re- 
late to the treatment of the water supply. The principle of 
expansion has been carried to the last practically advantage- 
ous limit compatible with the use ot low-pressure steam, ‘The 
vacuum is all that can be hoped for. Machinery, although 
heavy and cumbersome, is still of a character so far excel- 
lent that it is improbable that any economical advantage 
in the matter of the combustion of fuel can be secured by 
alterations in mere design, ‘The surface condenser has 
done much, but evils of grave importance following on its 
use have hitherto precluded its babitual adoption, At the 
best of times it is heavy, expensive, and complex, while 
the injection condenser possesses every charm which can 
hang around simplicity and cheapness, The fact that it 
has been even partially superseded is the best possible 
evidence of the disastrous results consequent on the use of 
sea water in marine generators. Not only is the rapid 
and, in some sense, mysterious decay of the plates due to 
its presence, but so long as it is employed as the source 
from which steam is to be derived, we must rest content 
with the low pressures which now rob expansion of half 
its value. Facts such as these are so trite and well 
known, that we feel inclined to apologise for dwelling on 
them even fora moment; yet the rationale of all this dis- 
comfort, and hindrance, and loss, is strangely misunderstood 
even by men who have made marine engineering their spe- 
cial study. According to popular beliet the chloride of 8o- 
dium contained in sea water is the source of the evil, and we 
find that the universal panacea is profuse blowing off. In 
point of fact, however, this salt has little or nothing what- 
ever to do with the matter. The real agents of mischief 
are the salts of lime and magnesia, always present in large 
proportions in sea water. With very moderate care sea- 
salt, popularly so called, can be prevented from accumu- 
lating in amy appreciable quantity within u boiler. Sea 
water contains on an average about ,', of its weight of 
salt, The point of saturation is not reached until the 
quantity present has been increased by the concentration of 
the solution to }%, A certain amount of precipitation, how- 
ever, goes on while the proportion of contained salt is yet 
very far below that last stated. The maximum degree of 
concentration allowable under any circumstances is ,‘;, 
and, according to practice received as the best, the propor- 
tion is never allowed to exceed ,°; to ,°;. Under these 
circumstances the plates of a boiler seldom receive more 
than a superficial coating of salt—due, possibly, to the 
evaporation of the saline moisture with which their surfaces 
are covered when the man-hole doors are taken off. It must 
be clearly borne in mind that the presence of salt in the 
shape of deposit is solely due to the supersaturation of sea 
water, and that no other cause is practically competent to 
lead to sucha result. When we come to the consideration of 
the behaviour of the contained salts of lime, we find that 
the whole aspect of affairs alters in a remarkable degree for 
the worse. Although these can be thrown down by the 
concentration of the solution, it does not follow that this is 
the only means by which they can be eliminated from a 
liquid in which they are dissolved. On the contrary a 
simple elevation of temperature, without any appreciable 
evaporation, will suffice for their rapid preciyation-—a di 
covery mainly due to the investigations of M. Cousté, to 
which we alluded some weeks ago. Irom the experiments 


conducted by this gentleman it would appear that, at tem- 
peratures between 284 deg. and 302 deg. Fah., correspond- 
ing to pressures of 52 ib. and 68 lb. per square inch 
respectively, sulphate of lime is absolutely insoluble in 
water in any proportion, and that at a very moderate degree 
of saturation in excess of that proper to sea water under 
normal conditions, the salt is thrown down freely at far 
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lower temperatures. Indeed, under pressures of 28 1b. or 
301b. the point of saturation is arrived at in water fresh 
from the sea which has undergone no evaporation what- 
ever ; and it follows, therefore, that a very moderate degree 
of concentration will ensure the separation of the sulphate. 
We find, then, that chloride of sodium is, practically 
speaking, only eliminated from its solution by the process 
of concentration, and that as a consequence so long as con- 
centration is obviated by blowing off it will not be 
deposited on the boiler plates, whereas the sulphate of lime 
can be eliminated, not only by a degree of concentration 
which it is hardly possible to avoid under the given condi- 
tions, but by the elevation of temperature which is essential 
to the production of steam of any useful pressure. These 
facts fairly comprehended, we are at once placed in a posi- 
tion to estimate the true value of M. Martin’s scheme. 

Although M. Cousté was, perhaps, the first to place the 
questions connected with deposit in their true light, and to 
reduce them to determinate data, it is certain that long 
before 1858 the idea had been promulgated of establishing 
in the neighbourhood of the boiler proper a vessel which 
should act the part of a separator. Many experiments 
were at one time tried with this object, but the results ob- 
tained were unsatisfactory, from various causes. The prin- 
ciple on which the success of any scheme of the kind must 
ultimately depend was not understood; and from mecha- 
nical difficulties, on which we need not dwell, it was found 
far from easy to provide a vessel of the requisite size while 
complying with the conditions laid down by the exigen- 
cies of weight and space. Sufficient time was not allowed 
for the separation of the sulphate, which, therefore, found 
its way to the boilers; and, worse still, the temperature 
imparted to the fuel was only that which could be derived 
from the exhaust steam on its way to the condenser, and 
this seldom if ever exceeded 150 deg. Fah. It is possible 
that even under these unfavourable conditions the separator 
served a good purpose to some extent. Still the 
advantage realised could not have been worth the 
trouble of realisation, and so this system fell into 
total disuetude. It was then proposed that the feed- 
water should be heated in a separate boiler of simple 
construction before it entered the main boilers in 
which it was to be partially evaporated. In this way, 
there is no reason to doubt that the sulphate would be 
wholly removed, especially as the temperature and pressure 
within the separator might be maintained at points greatly 
in excess of those in the generator. As, however, the entire 
deposit would under such circumstances have been con- 
centrated on a comparatively small area of heating surface, 
this surface would quickly become wholly inoperative 
unless means could be devised by which it could be kept 
clean, The difficulty was insurmountable. The notion of 
fitting a new boiler of considerable size on board a steam- 
ship at the termination of every short trip, could not be 
tolerated fora moment. Next came the idea of using a 
separator nearly as before, but instead of heating it by the 
aid of a furnace proper, a communication was established 
between the steam chest of the main boiler and the water 
space of the auxiliary vessel. By this means the feed- 
water can be quickly raised to precisely the same tempe- 
rature as that present in the boiler, and the elimination 
of the sulphate of lime will then take place in the se- 
parator just as in the last case; but with the difference 
that the heat being imparted directly to the water, and 
not through the medium of a plate, the presence of de- 
posit on the plates is a matter of no consequence what- 
ever so long as it does not amount to a quantity great 
enough to reduce the capacity of the separator considerably ; 
indeed, no difficulty would be experienced in providing 
certain plates of thin iron, to act the part of a lining to the 
vessel, on which the deposit would settle: and these could 
be removed from time to time, and cleaned or replaced by 
others, Even if this operation of cleaning could not be 
effected, the pecuniary loss due to the ultimate destruction 
of these plates would be almost inappreciable. We cannot 
avoid the conclusion that by the aid of such an arrange- 
ment as this it would be possible to nearly, if not quite, 
double the duration of the marine boiler, and we are at a 
loss to perceive any objections to the scheme sufficiently in- 
fluential to preclude its adoption. The introduction of the 
surface condenser has, we believe, alone prevented the in- 
vention from receiving the meed of attention it apparently 
deserves. 

We have said that M. Martin’s scheme contains many 
things good, which are not new. The invention of the sepa- 
rator is, as we have just seen, very old. The diaphragms are 
not his. He very honestly tells his readers that the appli- 
cation of such perforated plates to a similar purpose was pa- 
tented by Ericsson as far back as 1826. We are naturally 
led to ask what it is then that M. Martin can claim? The 
arrangement of the apparatus is apparently novel, and it is 
certainly good; but this, in itself, would hardly be worth 
patenting. ‘The principal feature in the entire conception 
is the use of superheated instead of ordinary steam. 
and we have not the least hesitation in stating that this is 
the grand defect of the scheme. M. Martin’s boat fairly 
splits on a rock which the most moderate knowledge of 
natural philosophy should have taught him to avoid. 
imagines that by the use of superheated steam he can raise 





He | 


the temperature within the separator to a point considerably | 
above that to which it can be raised by the use of the fluid | 


drawn directly from the top of the steam chest. “ L’eau,” 


says M. Martin, “ par son contait avec la vapeur, accquiert | 


rapidement une température élevée, gue vient encore aug- | 


menter, dans uxe notable proportion la vapeur surchaufée 
qui pénétre et continue a affluer dans Vappareil en sens 
contratre avec Teau.” Now the fact is that, pro- 
vided sufficient steam is supplied, it is demonstrably 
true that the temperature in the separator cannot fail to be 
identical with that in the boiler, a small allowance being 
made for the presence of the cold water coming in from the 
sea; and as, by the conditions, there is a free communica- 
tion established between the boiler and the separator, it 
follows that, no matter how highly the entering steam is 
superheated, the temperature can never exceed that in the 
boiler, as the pressures must be identical. M. Martin, 
however, prints, as a species of appendix, a report on his 





apparatus, prepared by Mr. D. K. Clark, in which we find 
the following very ambiguous passage. After stating that 
the temperature due to the exhaust steam is not sufficient 
to eliminate the sulphate of lime, he says :—‘ But in the 
———- of M. Emile Martin the sulphate of lime is 
effectually separated from the water, as the elevated tem- 
perature requisite for the final disengagement of that salt 
issupplied from steam which is broughtdirect from the boiler, 
and superheated on its way to the apparatus.” If Mr. Clark 
really believes that any material advantage can follow 
from the use of the superheater, he must also believe that 
the temperature within the separator is greater than that 
within the boiler, because both he and M. Martin must be 
aware that steam drawn from the boiler and internally 
mixed with water under the actual working conditions of 
the apparatus, is competent to raise the fluid to its 
own temperature. The idea that any further advantage 
can follow from superheating is wholly erroneous. ‘The 
moment that desiccated steam comes in contact with the 
descending shower, it appropriates with the rapidity of 
lightning just so much water as will reduce it to its normal 
condition of saturation, and the trifling quantity of free calo- 
ric which it previously contained is not de voted to the eleva- 
tion of the great mass of the water though a few degrees, but 
to the complete vaporisation of just so much of it as may be 
necessary to the saturation of the desiccated fluid; in other 
words, it is to the last degree improbable that steam can 
retain the condition due to superheating for a finite interval 
after it has entered the apparatus, and we have failed to 
discover an account of ‘a single authenticated experiment 
in M. Martin’s book tending to prove the contrary. As 
the object had in view is not the evaporation of the water, 
but the elevation of its temperature, it follows that the 
previous desiccation of the steam is unnecessary, and un- 
productive of any valuable results whatever. The author 
assumes everything which can support his views, but he has 
altogether overlooked the fact that in matters of this kind 
we are bound to reject evidence not substantiated by the 
results of direct and careful experimental investigation. 

We find, then, that the substitute for the surface con- 
denser proposed by M. Martin is simply an apparatus 
presenting few points of originality, and which, although 
perfectly competent to the elimination of the larger pro- 
portion of the sulphate of lime in the feed-water, is not 
capable of superseding the operation of blowing-off—maugre 
the author’s opinion, inasmuch as it exerts, in a strict 
sense, but a slight influence on the concentration of 
the liquid holding chloride of sodium in solution. As 
an adjunct to the apparatus, we find that, according to 
the inventor, it will be requisite to employ a super- 
heater. It is tolerably well known that the difficulties 
connected with the surface condenser are certainly not 
greater than those encountered in working such an appara- 
tus ; and, therefore, the value of M. Martin’s “ substitute,” 
trammelled with such a condition, is very much more than 
doubtful. We must, however, in justice to the author, 
admit that his views are borne out by two other engineers, 
as well as Mr. D. K. Clark, Error commonly finds its 
principal support in the multitude, 

That M. Martin has succeeded in designing a simple, 
compact, and efficient separator we cheerfully admit, and 
that he manifests some knowledge of his subject we do not 
wish to deny ; but, we must again repeat, the notion of using 
superheated steam for the given purpose rests upon a 
fallacy. Every requisite end can be secured by the use of 
steam in its normal condition, we believe ; and even grant- 
ing that in this we are mistaken, it remains to be proved 
that the objections can be overcome by the use of desic- 
cating apparatus, always heavy, costly, and subject not only 
to rapid wear, but to failure at any moment. 





Deatu.—On the 28th January inst., at his residence, Brunswick House, 
Hull, Henry Blundell, Esq., J.P., aged 75. Friends will please to acce) t 
this int/mation, 





Sourn Kenstncton Musevum.—During the week ending 4th Feb., 
1865, the visitors have been as follow :—On Monday, Tuesday, and 
Saturday, free days, open from 10 a.m, to 10 p.m., 6,569. On Wed- 
nesday, Thursday, and Friday, students’ days (admission to the 

ublic, 6d.), open from 10 a.m. till 4 p.m., 1,655. Total, 8,224. 
“rom the opening of the museum, 5,093,658. 

Proposed Rarnway AMALGAMATIONS.—The improved position of 
the local railways in the western counties appears to have led some 
of the leading companies to consider the question of leasing or 
amalgamating them. First came the West Cornwall, in which so 
many Bristolians have the misfortune to be investors. For six 
months it has been talked of as likely to obtain either a fixed divi- 
dend or a working arrangement from the associated companies. Of 
course, the shares rose in the market at the bare prospect of a 
change so desirable ; but there is yet no definite conclusion arrived 
at, and it remains for the approaching meetings of shareholders to 
disclose the real facts of the case. The next proposal, which has 
also had its effect upon the share market, is to deal with the South 
Devon Company, whose affairs have long been in a desponding 
condition. A portion of the board is favourable to the South- 
Western being allowed the same facilities at Exeter as the asso- 
ciated companies enjoy. ‘To this strong objections are urged. The 
associated companies have had to pay dearly for those facilities; 
and to admit a stranger to them who has paid nothing would bo a 
proceeding which even the proverbial laxity of railway morals could 
hardly sanction. The Midland, the Bristol and Exeter, and the 
Great Western companies hold about £600,000 stock out of the two 
millions which form the capital of the South Devon. ‘The South- 
Western aud North-Western (for the admission of one company 
means the other also) have no holding in the South Devon. If 
equal facilities are to be granted to these two companies it follows, 
as a matter of common justice, that the South Devon should 
require them to furnish a corresponding amount of capital, or 
should return the capital of the other three companies. Another 
mode of meeting the difficulty has been suggested. It is for the 
associated companies to lease or work the line. We believe nego- 
ciations for this purpose are in progress. It has been supposed that 
the Midland alone would undertake the Bristol and Exeter as well 
as the South Devon; but, from what we hear, this is not likely to 
take place. Between the Midland and the Bristol and Exeter 
directors there is a most cordial understanding, and we know that 
representatives of the two companies have visited Devon, with a 
view to joint action in the case ; but it should also be remembered 
that the Great Western is a closer ally than the Midland, and that 
its interests would be materially affected by a rival company bar- 
ring its way at Bristol, and restricting the open route it now 
possesses to the west. If the Bristol and Exeter is to change hands 
we may be sure the Great Western will not fail to bid high for it. 
As for the prospects of the South Devon, they are highly encou- 
raging. The traffic is increasing, and it is certain that, amid the 
contentions of the rival claimants at Derby and London, the result 
must be one which cannot fail to benefit the suffering shareholders. 





Tue Belfast Linen Trade Circular for May, 1864, states that the 
number of power-loom linen factories had increased between 1859 
and that date from 28 to 42, and there was a further increase in 1864 ; 
so that the number of power-looms now in Ulster is estimated at 
10,000. Of course, hand-looms were displaced in large numbers by 
this process, throwing many families out of employment. Yet in 
the two trying transition years, 1862 and 1863, only one person in the 
whole of Ireland was convicted of destroying machines or goods in 
the process of manufacture. = 

Traction Enoines in Dockyarps.—In accordance with instructions 
from the Admiralty, a formal report has been prepared by the 
officials of Chatham dockyard of the result of the trials made at that 
establishment to test the working of Aveling and Porter’s steam 
traction engines, one of which has been in constant use in Chatham 
dockyard for several weeks past for experimental purposes, during 
which it has been put to some of the most severe tests in all descrip- 
tions of labour. The results have been invariably most satisfactory. 
The reports made by the several heads of departments ail speak in 
the highest terms of the advantages resulting from the use of the 
steam traction engine in such an extensive establishment as Chatham, 
as compared with the ordinary manual and horse labour. On the 
score of economy the comparison is still more favourable, the average 
cost at which one of the steam traction engines can be supplied for 
use in the dockyard being 13s. 6d. per day, which is little more than 
the contract price paid by the Admiralty for a team of horses; while 
day after day, for some weeks past, the traction engine has been en- 
gaged in transporting loads from one end of the dockyard to the 
other. This, in the ordinary way, would require as many as 
twenty horses. ‘Che plans are now before the Admiralty for laying 
down iron tramways through the principal parts of Chatham dock- 
yard, at an estimated cost of between £20,000 and £30,000. Ex- 
periments have, however, shown that three powerful traction 
engines, the cost of which would be about £1,500, would, for all 
necessary purposes, entirely dispense with the proposed tramways, 
the engines answering all practical purposes, and at the same time 
doing away with the large outlay now required for the hire of the 
number of horses requisite to carry on the work at that establishment. 

Tue Lonpon AssociaTION OF ForEMEN ENGINgERS.— At the 
ordinary monthly meeting of this society, held at its rooms in 
Doctor’s Commons, on Saturday, the 5th instant, the balance sheet 
for the half year ending December 31st, 1864, was produced. It de- 
monstrates the fact that the institution is in a very healthy condition, 
and that the number of honorary and ordinary members is steadily 
increasing. The amount of money at present invested in the 
3 per cent. Consols on behalf of the society is £394 11s. 6d., and this 
altogether apart from the benevolent or superannuation fund, which 
approaches £500. Although these sums may not appear to be large, 
yet they are by no means insignificant when it is remembered that 
the current annual expenditure of the association is considerable, and 
that it provides a weekly solatium for the use of such of its members 
as are unemployed. The total number of members is about 120, and 
this can scarcely be increased, unless by the addition of country sub- 
scribers; for almost all the engineering establishments of the metro- 
polis are represented in its ranks, and the qualifications of candidates 
are somewhat rigidly examined into and enforced. It is unfortunate 
that in the early years of its existence the association should have 
had to contend against a certain amount of prejudice on the part of 
the principals of some of the mechanical establishments of London, 
for that feeling hindered its growth and lessened its usefulness. Al 
this, however, is now changed, and employers have learnt that, so 
far from any evil consequences arising from the periodical meetings 
of their foremen, good has accrued to themselves. The associated 
foremen inevitably become better servants than they would 
otherwise have been, because they have the opportunity 
afforded them at their monthly gatherings of consulting to- 
gether, not upon the politics of trade, which their rules explicitly 
forbid, but upon difficult practical points which are ever cropping 
up in the workshop, and upon scientific problems which continually 
demand solution. It is because these truths are apparent that the 
master engineers of London are now uniting themselves to the asso- 
ciation, and co-operating with its members. Henceforth, therefore, 
it may be predicted with safety, the course of the institution will be 
more prosperous than ever, and its beneficial influence more widely 
extended. It is pleasant to see that a no less eminent gentleman 
than Mr. John Penn has announced his intention of presiding at the 
anniversary dinner of the association, to take place on the 18th in- 
stant, and there is little doubt that he will be well supported by other 
employers, and many scientific confréres. The meeting of Saturday 
last, which was well attended, was presided over by Mr. Joseph 
Newton, of her Majesty’s Mint, who strongly exhorted his fellow 
members to prepare papers for reading and discussion, so as to main- 
tain the literary as well as the practical status of the institution. 

Toe New York Frre Deparrment.—the bill introduced in the 
State Senate on the 23rd of January by Senator Laimbeer, to esta- 
blish a paid fire department in New York, hascreated a great excite- 
ment in fire circles, and among the better class of firemen it is not 
very favourably received. They claim that the present volunteer 
organisation has, by its many years of severe and eflicient service, 
proved itself to be a good and reliable institution, and think it entitled 
to some little respect and consideration for the good it has done. 
They also claim that it is better than any paid department ever can 
be, on the ground that men will work harder, endure more, run 
greater risks, and accomplish greater results when working for glory 
and a good name among their fellow citizens than when working 
merely for money ; and in defence of their argument they quote the 
example offered by the army of volunteers now risking their lives in 
defence of their country’s honour—an army which has, according to 
these gentlemen, in many ways proved itself far superior to the 
standing armies of the old world. They admit that the department 
as it now exists has many faults, and some serious ones, but none so 
serious that they cannot be remedied. During the past few years 
many bad men have been admitted, not with the consent of the ma- 
jority of the members of the department, but without their actual 
knowledge. They had so long regarded the department as being 
composed of men of character and standing similar to themselves, 
that the idea of its being abused and degraded never suggested itself 
to them. They accordingly grew rather careless, did not carry out 
the strict examination which was required in old times before a man 
could become a member, and, as a natural consequence, many un- 
worthy men improved the opportunity thus offered, and have slipped 
in. The worthy members of the department, now fully aware of this 
evil, have determined to remove it, and restore the department to its 
ancient glory. The board of tire commissioners have, in all the case 
which have been brought before them for trial, acted with a prompt- 
ness and decision worthy of all praise. Several companies, which 
were proved to have been fighting, were immediately disbanded, 
their apparatus taken from them, and their houses locked up. Indi-~ 
vidual members who were caught fighting, and in some instances 
stealing, or breaking any of the rules of the department, have been 
dishonourably discharged from it; and every effort is being made ta 
weed out all discreditable members. The appeal commissioners, it is 
reasonable to suppose, will support the fire commissioners in their 
rulings and decisions, and assist them in their good work. At a 
meeting of the board of representatives, held at Firemen’s Hall, about 
three weeks ago, it was unanimously resolved that they would use 
every honourable means to defeat the ill for a paid fire department. 
They claimed that the excellence of the volunteer system had been 
fairly proved, though its immense advantages have never yet been 
fully tested; and they certainly did not think it well to give up that 
which they knew to be good for someth!ng which had never been 
tried. A committee, consisting of John Decker, chief engineer; 
James Baremore, trustee; and John R. Platt, president of the New 
York tire department, was appointed to go to Albany, see what was 
being done in the matter, take such measures as they might deem 
proper, and keep the department generally advised as to what action 
was being taken or likely to be taken by the Senate relative to this 
bill. This committee probably started for Albany on the 26th of 
January, and until they are heard from the excitement in the de- 
partment must continue, and nothing definite can be said on the 
subject. 
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LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH.—Wesrminsten, Fes. 3. 
(Sittings in Banco, before the Loxp CHIEF Justice, Mr. Justice 
Crompton, Mr. Justice Buacksuan, and Mr, Justice MELLOR.) 
FEATHER U. THE QUEEN, 

JvpGMENT was delivered on February 3rd in this, one of the most 
important patent cases ever tried. We have considered it advisable 
to put this judgment on record in the pages of Tue Encineer, and 
we therefore reprint it in extenso from the Times. The Lord Chief 
Justice spoke as follows :— 

Two questions in this case present themselves for determination 
—first, whether by the effect of the letters patent the Crown is 
excluded from the use, except with the assent of the patentee, of the 
invention protected by the patent; and, secondly, whether this 
question should be answered in the affirmative—a petition of right 
cav be maintained by the suppliant patentee against the Crown for 
an infringement of his patent right. Now, as regards the first ques- 
tion, it is true that the patent grants to the patentee the sole privi- 
lege of making, using, exercising, and vending the invention ; but, 
ou the other hand, there are no express words to take away from 
the Crown the right of using the invention. There can be no doubt 
that in a grant between subject and subject, as, for instance, in the 
grant of a license for the use of the invention, the words of the 
patent would be large enough to exclude the grantor, but will they 
suflice to exclude the Crown ? Now, it has been established on the 
best authority that in construing grants from the Crown a different 
rule of construction prevails from that by which grants from one 
subject to another are to be construed. In the latter case every “ in- 
tendment” is made against the grantor, and in favour of the grantee, 
and in order to give full effect to the grant. But in grants from the 
Crown an opposite rule of construction prevails, and nothing passes 
except that which is expressed, or which is matter of necessary and 
unavoidable intendment, in order to give effect to the plain and un- 
doubted intention of the grant. In no species of grants does this 
species of construction more especially obtain than in grants which 
emanate from and in derogation of the prerogative of the Crown; 
and tho rule is nowhere better expressed than in the clear and per- 
spicuous language of Lord Stowell in the case of the Rebecca (1, 
“ Nobinson’s Reports ”), where he says :— 

“All grants from the Crown are to be construed strictly against 
the grantee, contrary to the usual policy of the law in the construc- 
tion of grants, on this just ground, that the prerogatives, rights, and 
privileges of the Crown being conferred upon it for great purposes, 
and for the public benefit, it shall not be intended that they are 
diminished by any grant of the Crown beyond what such grant, by 
necessary and unavoidable construction, shall take away.” 


Now, the present is clearly a grant made by virtue of the prero- 
gative. In early times, when the confines between the legislative 
and executive authority were less carefully defined and ascertained 
than at present, the Crown, as the guardian of the trade and com- 
merce of the realm, both foreign and domestic, assumed and exer- 
cised the right to make regulations and confer privileges relating 
thereto, and in the exercise of that right took upon itself to grant 
monopolies for the protection of particular articles of trade or manu- 
facture; and, although the granting of monopolies has been held by 
courts of law, and declared by statute, to be illegal, this has been not 
because the Crown had not authority over such matters when exer- 
cised for the public good, but because the exercise of its authority 
in granting these exclusive privileges was plainly contrary to the 
public weal, as being in restraint of trade and industry, and to the 
prejudice of the subject. The granting of monopolies in respect to 
inventions was, on the contrary, held good at common law, on the 
ground that, by tending to promote inventions, it was in the end 
productive of advantage to the community. The statute of James, 
in these respects, was only declaratory of the common law; and 
these grants of monopoly in respect of inventions being made, not 
by force of the statute, but by virtue of the prerogative, were, there- 
fore subject to the rules of construction applicable to grants of this 
nature. This being so, it was contended cn the part of the Crown, 
that the terms as well as the intention of the grant would be 
satisficd by construing it to confer an exclusive right to the use of 
the invention as against all the subjects of the Crown; while, 
according to the established rule of construction, the Crown, not 
being expressly named, ought not to be taken to have precluded 
itself from the use of this invention. Against this view it was 
contended, on the part of the patentee, that the patent was based 
upon a species of contract between the patentee and the Crown, in 
which the patentee, by communicating the secret of his invention 
to the public, gave a valuable consideration for the grant which he 
obtained ; so that the grant, being based upon a good consideration, 
should receive the more liberal construction which it has been held 
that royal grants when proceeding on a valuable consideration from 
the grantee, ought to receive. But it appears to us that the 
assumption upon which this argument rests — namely, the 
assumption of a contract between the Crown and the patentee, is 
fallacious. The grant of a patent is (as has been explained) a 
simple exercise of the prerogative; in which, as the ground on 
which alone the grant of a monopoly is justifiable, that the invention 
shall be made available to the public, the Crown annexes acondition 
of the grant that the true nature of the invention and the manner in 
which it can be used shall be fully and unreservedly disclosed. 
Our view as to the construction of a grant of this nature is 
materially confirmed by what is clearly settled to be the law in 
respect of another class of grante, emanating from the same branch 
of the prerogative. By virtue of its authority in regard to trade 
and commerce, the Crown from a very early period exercised the 
power of granting to individuals the right of holding fairs and 
markets, and of taking tolls as incident thereto. Now itis clear that, 
however general and universal by the terms of such a grant the right 
to take tolls may be as against the rest of the world, the Crown will, 
nevertheless, be exempted from tolls (See 2nd Institute, of Lord 
Coke, and “‘Comyn’s Digest,” title “toll.”) This appears strongly 
to show that in granting a privilege, otherwise of universal applica- 
tion, the Crown will not be bound, unless it expressly declares its 
intention to that effect; and that grants of privilege, however 
general in their terms, can, in the absence of express words to bind 
the Crown, be taken only as conferring the privilege as against the 
subject, exclusive of the Crown. It was, however, urged on the 
part of the suppliant that, however stringent might be the rule of 
construction with reference to royal grants in general, it neverthe- 
less was apparent from the language of the patent that the Crown 
had excluded itself from the use of the invention. While it was 
admitted that the effect of the statement in the patent, that it pro- 
ceeded “ex mero motu et ex certd scientia” (of the mere motive of 
the Crown, and its own certain knowledge), which words are said 
to warrant a more liberal coustruction of a royal grant, was 
neutralised by the concomitant statement that it was granted upon 
the petition of the grantee—which recital would call for the more 
rigorous construction, it was insisted, tliat the clause of the patent, 
‘that itis to be taken in the most favourable and beneficial sense 
for the best advantage of the grantee,” strongly showed that the 
stricter rule of constructiov, usually prevailing with reference to 
grants from the Crown, ought not to be applied to the construction 
ol patents for inventions. We think, however, that the clause ought 
not to have this effect. We think that its true purpose and 
effect is that pointed out by Mr. Hindmarch, in his valuable 
work on patents, that of preventing the want of certainty which 
ordinarily exists in the description of an invention in a patent prior 
to the specification from vitiating or avoiding the gravt for un- 
certainty. Possibly the object of the clause may have been to 


mitigate (in the event of any proceeding by scire facias to repeal 
the patent) the rigour of the conditions in the patent upon which it 
is granted, and for non-performance of which it is to become void, 
more especially that of the stringent clause as to the specification of 
the invention which immediately precedes it. Another argument 
arising on the terms of the patent was founded upon the clause in 
it which provides that the patentee shall cupply the patented 





articles for the service of the Crown upon just and reasonable terms, 
which it was said necessarily implied that the Crown could not 
itself have manufactured or prepared the patented articles. In 
answer to this argument, however, it was suggested on the part of 
the Crown that the purpose of this clause was only to enable the 
Crown, if it was found more convenient to have the patented article 
supplied by the patentee than to manufacture it, to compel the 
patentee to supply it. And this may, possibly, be its true purpose 
and object. But, whether this be so or not, we think that to give 
to this clause, by implication, the operation thus contended for, 
would be directly to violate the rule of construction which, accord- 
ing to the authorities, are to be applied to grants from the Crown, 
and which prohibits any effect being given to the grants adversely 
to the Crown, by means of any implication beyond what is clearl 
expressed in the grant. And it = to us, on the other hand, 
that there are parts of the letters patent from which it 
is to be inferred that the Crown was not bound. The grant 
is of special licence, full power, sole privilege, and authority, 
&c.—terms which appear referable to a right conferred as 
against the fellow-subjects of the grantee rather than as 
against the Crown. This is followed by the prohibition to all 
persons, “our subjects,” against their using the invention, on 
peril of such pains and penalties as may be inflicted upon such 
offenders for their contempt of ‘our royal command,” and such 
persoxs are also to be answerable to the patentee for damag It 
is obvious that none of these provisions, by which the exclusive 
right of the patentee is protected, can be applied to the Crown; 
all tend to show that the privilege was intended to be against 
fellow-subjects. Independently, however, of arguments derived 
from the rules of construction applicable to royal grants, or from 
the language of the letters patent, an argument was urged on the 
part of the suppliant which is well deserving of notice. It was 
said that, in the construction of grants, reference should be had to 
that which was settled and understood to be the law at the time the 
grant was made, And it was stated that, as at the time the patent 
was granted, the general understanding among the officers of the 
State, and the law officers of the Crown, and inventors who took 
out patents, was that a patented invention could not be used in the 
public service except on payment to the patentee, the present 
patent, in conferring the exclusive privilege of using the inven- 
tion, must be construed as a grant to the exclusion of the Crown. 
It certainly appears that, at the time the patent was granted, a 
general understanding prevailed, founded upon the practice of a 
long series of years, that, if patented articles were used in any 
department of the public service, the patentee should be remu- 
nerated by the oflicers of the Crown administering such departments, 
and that, in numerous instances, payments were made to patentees 
for the use of the patented inventions in the public service ; and not 
only bas no question been raised as to the right of the patentee 
against the Crown, but the legal advisers of the Crown have always 
considered the right of the patentee (whether arising from the 
terms of the patent or from existing practice) so well settled that, 
when the late Sir John Jervis was Attorney-General, on the appli- 
cation of Mr. Pettit Smith, before the Judicial Committee of the 
Privy Council, in 1850 (only two years before the date of this 
patent), he endeavoured to obtain the insertion of a condition for 
the use of the invention by the Crown without payment, which 
would have been, it was urged, unnecessary if the Crown had been 
considered as not excluded by the patent, and so entitled to the use 
of the invention without any such provision; that the same view 
of the matter has prevailed to the time of the case of “ Clare v. the 
Queen ;” and the present case, in which the question has been 
raised, is plain, as we find an application similar to that made in 
the case of Mr. Pettit Smith was renewed iu the subsequent case of 
Mr. Carpenter only last year. There can be little doubt that, upon 
the faith of the understanding and practice referred to, many 
inventors have, at great expense of time and money, perfected and 
matured their inventions, and taken out patents, in the hope and 
expectation of deriving a portion of their reward from the adoption 
of their inventions in the public service ; and it is not unreasonable 
to suppose that the suppliant, whose invention relates to shipbuild- 
ing, may have taken out his patent in the hope of its being used in 
the royal navy to his profit and advantage. But these circum- 
stances, though they may tend to show that the present case is one 
of great hardship as regards the suppliant, do not affect the con- 
struction to be put upon the terms of the patent. Assuming that, 
according to the proposition relied upon the exposition of the law, 
by judicial decisions, or a settled course of practice and understand- 
ing of the law among legal practitioners, the language of an 
instrument may, in certain cases, be interpreted according to such 
standards, we have, in the present instance, nothing amounting to 
these conditions, All that is shown is that a practice has grown up on 
the part of the servants of the Crown of not exercising or insisting 
upon the rights of the Crown in the use of patented inventions. 
This may have arisen from a desire to encourage useful inventions, 
or from a sense of the injustice to inventors, who, it might be 
thought, might with the greater reason expect to be paid for the use 
of their inventions, now that all articles required for the public 
service are paid for, not out of the independent revenues or resources 
of the Crown, as in ancient times, but from votes of public money 
by Parliament. But, considerations of public convenience having 
now, as the Attorney-General informs us, led the heads of public 
departments to insist upon the —— of a stricter rule as re- 
gards the rights of the Crown, although one’s sense of justice may 
be shocked at the retrospective application of such a doctrine to the 
patent taken out when a different practice and view of the law pre- 
vailed—we cannot, when called upon to interpret the patent accord- 
ing to the legal effect of its terms, do otherwise than deal with it 
according to the legal principles and rules which would have been 
applicable to it had such a practice never prevailed. The language 
of the present patent is the same as is to be found in patents granted 
immediately after the statute of James; nay, it is to be found in 
patents for monopolies granted anterior to the statute. We are deal- 
ing with it judicially, and we are bound to give the same effect to 
it as if the question had arisen at a far earlier period. The rules of 
law applicable to the construction of grants have not altered, nor 
have we power to vary them. Our duty is merely to administer the 
law, not to make it. Had the question arisen in times when the 
form of the grant was first adopted, no one can doubt that a decision 
in accordance with the then established principles of construction 
would have been in favour of the Crown. At a time when almost 
every commodity was thesubject of a monopoly, it cannot be supposed 
that it was intended that the Sovereign should be bound to respect 
the privilege thus conferred on subjects, or that the Crown lawyers 
would have allowed the grants to be conferred on subjects, in terms 
which would thus have bound the Sovereign. At all events, 
in the absence of any authority to the contrary, we must give effect 
to this patent according to the rules which we find laid down from 
the earliest times as applicable to grants from the Crown. Nor 
should we be justified in departing from them by reason of any 
practice or understanding which for a time may bave arisen, but to 
which the language of the grant, remaining the same as heretofore, 
has no reference whatever. Our view as to the construction to be 
put upon the language of the patent is confirmed by a consideration 
urged upon us by the Attorney-General. According to the statute 
of James the power of the Crown to grant the right of monopoly in 
the case of inventions is not to be exercised where public incon- 
venience would ensue. Now, a patentee, having the sole right to 
the use of his invention, is not bound to permit any one else to use 
it; so that, if the Crown were subject to the geveral restriction, the 
State might be deprived of the use of an article essential to the public 
service, possibly for the defence of the realm ; while a foreign power, 
rhaps an enemy, would have full power to profit.by the invention. 
it is true that this inconvenience might be prevented by the intro- 
duction of a clause securing the use of the invention to the Crown. 
But such a clause has never yet been inserted in a patent. We 
must, therefore, consider the letters patent as they stand, and that 
the circumstance that the construction contended for by the patentee 
would lead to the inconveuience and consequence referred to, and 
so might have the effect of avoiding the pateut altogether, is astrong 








argument against the construction contended for on his behalf. 
Our judgment being, for reasons we have given, in favour of the 
Crown on the first and wain question arising in the de- 
murrer, it might appear unnecessary to express any opinion on 
the second—namely, whether a petition of right can be brought 
against the Crown in respect of an alleged wrong ; more especially 
as this question has recently been the subject of a decision by the 
Court of Common Pleas in the case of “ Tobin vr. ‘The Queen,” which, 
as the decision of a court of concurrent jurisdiction, we should be 
disposed, of course, to follow. Nevertheless, as we have been in- 
vited, on account of the importance of the question, especially as 
petitions of right have b of more frequent occurrence since the 
recent statute (the Act known as Mr. Bovill’s) to pronounce an 
opinion on the subject, aud as it has been very fully discussed, we 
think it right to state that we see no reason to dissent from the con- 
clusion of the Court of Common Pleas. We concur with that court 
in thinking that the cases in which the petition of right is open to 
the subject, are where land, or goods, or money of the subject have 
found their way into the hands of the Crown, and where the object 
is to obtain restitution, or, where that cannot be obtained, compensa- 
tion in money, or where the claim arises out of a contract for goods 
supplied to the Crown or the public service, It is in such casesonly 
that instances of petition of right having been maintained are to be 
found in the books, and no case has been adduced (after all the in- 
dustry and research which has been brought to bear on the subject) 
in which a petition of right has been brought in respect of a wrong, 
properly so-called, by the Crown. The case of Gervase de Clifton, 
so much relied on by the counsel for the suppliant, was, as pointed 
out by Lord Lyndhurst, in the case of Lord Canterbury, not a peti- 
tion of right at all, but a petition addressed to the grace and favour 
of the Crown, praying, not for redress according to the course of 
law, but for the appointment of the petitioner to an office as a com- 
pensation for wrongs alleged to have been sustained at the hands of 
certain servants of the Sovereign. And in another case relied on the 
petition had reference to a ship and cargo which had been seized as 
forfeited ; and that petition, therefore, comes under the class of cases 
already referred to, in which the petition of right is substituted for 
an action, and is used as a meansof recovering restitution. And not 
only is there no case of a petition of right entertained against the 
Crown in respect of a wrong (in the legal sense), but, if the matter is 
considered as to principle, it becomes ae at the proceeding by 
— of right cannot be resorted to by the subject in such a case. 

t must be borne in mind that the petition of right, unlike a petition 
addressed to the grace and favour of the Sovereign, is founded on 
a violation of some right, in respect of which, but for the immunity 
from all process with which the law surrounds the person of the 
Sovereign, a suit atlaw or equity could be sustained. ‘The petition, 
therefore, must show upon the face of it that some ground of com- 
plaint, which, but for the inability of the subject to sue the Sove- 
reign, could be made the subject of judicial procedure. Now, apart 
from the question of procedure, the petition of right in respect of a 
wrong (in the legal sense) shows no legal right to redress as against 
the Crown, The maxim that “the King can do no wrong” applies 
to personal as well as political wrongs, and the law not oun to 
wrongs done personally by the Sovereign (if such a thing could be 
supposed possible), but to injuries done by one subject to another by 
the authority of the Crown. For from the maxiim that the King 
can do no wrong, it follows, as a necessary consequence, that the 
King can authorise no wrong, To authorise a wrong to be done is 
to do a wrong; and as the wrongful act done becomes in law 
the act of those who authorise it to be done, it follows that the 
petition of right which complains of extortions or wrongful act by 
the Crown, by servants of the Crown, discloses no right to redress ; 
for as in law, no such wrong can be done, no such right can arise, 
and tho petition which rests on such a right falls to the ground. 
Let it not be supposed that a subject sustaining a legal wrong at the 
hands of ministers of the Crown is without remedy or redress. As the 
Sovereign cannot authorise a wrong to be done, the authority of the 
Crown can afford no defence to an action brought for an illegal act 
committed by an officer of the Crown. The learned counsel for the 
suppliant raised an argumeaot upon the ground that there could be 
no remedy by action against officers of State for wrongs done by 
the authority of the Crown. But we think that he altogether 
failed to make out that view. The case of ‘ Buron v Denman ” 
(2 “ Exchequer Reports”), on which he relied, only shows that when 
an act injurious to a foreigner, and which otherwise might afford a 
ground oi action, is done by a British subject, and the act is adopted 
by the Government of this country, it becomes an “act of State,” 
and the private right of action is merged in the international question 
which arises between our own Government and that of the foreigner, 
The decision leaves the question as to the right of action between 
subject and subject wholly untouched. And, on the other hand, 
the case of “General Warrants,” in the reign of George ILI., and 
the case of “ Sutton v. Johnstone ” (1 “Term Reports”), are clear 
authorities that an action will lie for a “tortious” or wrongful act, 
notwithstanding it may have had the sanction of ministers of the 
Crown. In our opinion no authority is needed to establish the 
proposition that a servant of the Crown is responsible in law for a 
“ tortious,” or wrongful act done to a fellow subject by the authority 
of the Crown, a position which appears to us to rest upon principles 
too well established to admit of question, and which are like essential 
to uphold the dignity of the Crown on the one hand, and the rights 
and liberties of the subject on the other. There can be no doubt, 
therefore, that if the effect of the letters patent was to exclude the 
Crown from the use of the invention, an action could be maintained 
by the patentee against any officers or servants of the State who 
infringed his patent. On the other hand, as the infringement of 
the patent constitutes a “ tort” or wrong, in the proper sense of the 
term, and no wrongful act can be alleged against the Crown, our 
opinion is that even if our decision upon the first poiut were in 
favour of the suppliant, a petition of right to the Crown is not open 
to him as a meaus of redress. Our judgment, therefore, must be for 
the Crown, 
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Grants of Provisional Protection for Six Months. 

2504. Jamus Ving, Trinity-street, London, ‘** New or improved arrange- 
ments for giving buoyancy to and facility tor the propulsion of ships, 
vessels, or floating bodies.”— Petition recorded 30th September, 1864. 

2659. Noxton NaTuan LOWENTUAL LONSDALK, Nelson-square, Southwark, 
Surrey, ** Improvements in apparatus for regulating and controlling the 
flow or supply of oil or other fluids, whether for lubricating, or filtering, 
or other purposes.”—Petition recorded 27th October, 1804. 

2876. ANDREW GrorGE Hunrsr, Kockcliff Hail, near Flint, ‘‘ Improve- 
ments in the manufacture of suda and potash."—Petition recorded ITth 
November, 1864. 

2004. Fiscuer ALEXANDER WiLson, Abingdon-street, Westminster, London, 
** An improved breech-loading ordnance.”—Jletition recorded lst Decem- 
ber, 1864. 

3174. WILLIAM Rep, Granton, Midlothian, N.B., “ Improvements in the 
arrangement and construction of wagons or vehicles for the conveyance 
of cattle upon railways.”"—/etition recorded 21st December, 1864. 

$3251. WitLiaM Henry Brows, Park Wood Springs, Sheflield, *‘ Improve- 
ments in the manufacture of cast steel and vuther metallic tubes,”"— 
Petition recorded 30th December, 1564. 

13. Gustave Mascaxt, Charing Cross, London, “ Improvements in sewing 
machines.” — Petition recorded 31d January, 1865. 

44. Bexsamin Donson, WILLIAM SLATER, and Rovert HALLiweu, Bolton, 
Lancashire, “ Improvements iu machinery for ginning cotton.”—Petition 
recorded 6th January, 1855, 

71. Frievricn Wiese, Vienna, Austria, “ An improved method of preserv- 
ing trom tire books and other articles in safes."—Petition recorded 9th 
January, 1865, 

91. CLaup® Marie Batuias, Rue Montmartre, Paris, “ Improved apparatus 
for registering the distance uravelied by vehicles, or the speed of ma- 
chinery.” 

92. Jou Fay Heatuer, Portsmouth, Hampshire, “ Improvements in the 
construction of keys and locks.”—«titions recorded 11th January, 1865, 
97. Isaac GoopLap, Edmund-street, Uld St. Pancras-:0ad, Londouw, “ An 
improved apparatus for communication between railwey passengers and 

guards,” 
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98. Joun FUER, Silvertown, Essex, “ Improvements in the coverings of 
telegraph conductors and cables.’ 

99. Epwarp Tuomas Hvucues, Chancery-lane, London, “ Improvements in 
elastic mattresses and bedding.”—A communication from Jeanne Lelarge, 
Lyons, France. 

100. WILLIAM Russ, Rowford, Essex, “‘ Improved apparatus for distributing 
liquic manure.” 

102. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “ Improvements 
in instruments or apparatus for teaching and transposing music.”—A | 
communication from Ferdinand Bellour, Toulon, France. 

108. Micnag' HENKY, Fleet-street, London, * Improvements in furnaces.” 
—A communication from Dominique Chiado, Turin, Italy. 

104. GrorGe Gaze, Villiers-street, Strand, London, ** Improvements in 
tills, and the means of securing and checking money taken by 
servants.” 

106. George Henry Daw, Threadneedle-street, London, 
in breech-loading fire-arms.” 

107. Joun Burp Hitt, Springbank, Stirling, Scotland, ‘A new or im- | 
proved kind of signal for communicating between persons travelling in 
railway carriages, and the guards or conductors, or other officials in charge 
for the time of the train of which such carriages form part.’’— Petitions 
recorded 12th January, 1865. 

103. Joseru K»icut, Manchester, 
crinoline skirts,” 

110. Wiuu1am Situ Loneprivok, Alderwasley Ironworks 
and James Masui, Bowden, Cheshire, ** Improvements in furnaces. 

111, WituiamM Brookes, Chancery-lane, London, ‘ Improvements in steam 
engines.”—A communication from Philibert Vabe, Paris. 

118. Ricuarv Lewis, Dublin, “ Improvements in bcilers for generating 

” | 


“ Improvements 


“Improvements in the manufacture of 


Derbyshire, 


114. Joun WEEKES, Baker-street, London, ‘‘ Improvements in umbrellas | 


and other \ike articles.” 

115. Witson Acer, European Coffee House, London, “ Improvements in 
machinery or apparatus for cleaning and de corticating grain. 

116. TomMAso GUARNASCHELLI PAGANO, Colville-road, Bayswater, Middle- 
sex, ‘‘ Improvements in the construction and paving of roads and other | 
surfaces.” 

117. WituiAM Wikixs, Leicester, “ Improvements in the manufacture of 
looped fabrics in warp machinery.”—Jetitions recorded 13th January, 


1865. 

119. Groner Davies, Serle-street, Lincoln’s-inn, London, ‘*‘ A method of, 
and apparatus for, preventing “incrustation or calcareous deposits in 
steam boilers."—A communication from Alexander Forbes Porter, 
Philadelphia, Pennsylvania, U.S. 

120. Wittiam Henry Ricuarps, Birmingham, “ Improvements in sleeve 
links, which improvements are also applicable to other dress fastenings 
and ornaments.” 

121, Ricuarp La, King’s-road, Chelsea, Middlesex, “ Improved apparatus 
to be employed for communicating between the passengers and guard of 
a railway train.” 

22. RicHARD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
apparatus or liquometer for ascertaining and indicating the strength of 
liquids.”—A communication from Claude Alphonse Valson, Grenoble, 
France. 

123. ALYRED Vincent Newton, Chancery-lane, London, ‘ Improvements 
in machinery for pressing and cutting tobacco,”—A communication from 
William Woodman Huse, Brooklyn, New York, U.S 

125. TuzopoKe Bourne, Tokenhouse-yard, London, “ Improvements in 
fog and storm signals, buoys, and spindles.”"—A commit nization from 
William Smith Sainpson, New York, U.S. 

126. GrorGe CoLven, Upper Dorset-street, Dublin, ‘An improved orna- 


menta! flower box.” 

128, Joun Littxy, Holt House, Bancroft-road, Mile End, Middlesex, 
“Improvements in ship and other compasses. ’—Petitions recorded 14th 
January, 1565. 

180, Janez KuntiING Fakrar, Halifax, Yorkshire, and Joun Hirst, 
Elstead, Surrey, *‘ Iuaprovements in machinery for preparing, spinning, 
doubling, and winding wool, mohair, alpaca, silk, flax, cotton, or other 
fibrous substances.” 

131, Water Epwin, New Cavendish-street, 
proved machinery for working all stage scenery in theatres, 

132. Henry James Rooers and JONATHAN Maturr ScucLrinip, Serle- 

treet, Lincoln’s-inn, London, ** Improved means of closing the mouths 
of bottles or other vessels.” 

133, WiLLIAM Rownortom, Komiley, Cheshire, ‘ Improvements in mules for 
spinning aud doubling. * 

134. Joun MARSHALL, New Cross, Kent, “ Improvements i in presses for the 
expression of fluids from substances containing the same.’ 

135. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in driving rolls for rolling metals, and in apparatus employed therein.” 
—A communication from Antoine Francois Marrell, Rive de Gier, 
France. 

187. Joseru Berreiry, Liverpool, “ Improvements in ship building.” 

138, Groxex TomuINson BousrisLp, Loughborough tark, Brixton, Surrey, 
** Improvements in breech- londing fire-arms."—A communication from 
Walter Fitzgerald, Boston, Massachusetts, U.S. 

139. JAMES SIMEON Evae, sen., Birmingham, ‘* Improvements in breech- 
loading fire-arms "—/etitions recorded 16th January, 1865. 

140. Richard ARCHIBALD BROOMAN, Fleet-street, London, ** Improvements 
in treating phosphates of lime and salts of potass and soda, in order to 
fit them for agricultural uses.”—A communication from Georges Ville, 


Portland-place, London, “ Im- 





Paris. 

141. Francis Henry Lakin, Aberdeen, N.B., *‘ Certain improvements in 
the manufacture and construction of pianofortes or similar stringed in- 
struments.” 

142. Skaty James Best, Bermondsey-street, Surrey, ard James Joun 
Houpen, Single-street, Bow, Middlesex, “Improvements in apparatus 
for charging and drawing gas retorts, and for other purposes.” 

144, Cuartrs Tor JuDKINS, Ludgate-street, London, “* Improvements iu 
sewing machines.” 

146. WILLIAM JOHN CUNNINGHAM, Everett-terrace, Victoria Dock-road, 
Essex, ** In prove ments in apparatus for transmitting and converting 
reciprocating motion into rotary motion, applicable to various useful pur- 
poses,”"— Petitions recorded 17th Janua v, 1865 

147. Wintiam Jerrreys, Old Kent-read, Surrey, “ Improvements in ma- 
chinery or apparatus for working switches and signals of railways.” 

148. ANpeKs BoL.arn Bus, Tonsberg, Norway, ** improvements in reefing 
and furling sails.” 

150, Sterusn Bauiany, Colwell, Herefor shire, “ An improved method of 
cooking, and apparatus to be employed therein,” | 

152. Winniam Epwarp Newton, Chancery.lane, London, ** Improvements 
in breech-ioading fire-arms.”—A communication from Philo Remington, 
Samuel Remington, and Eliphalet Ki mington, Ilion, New York, U.S. 

153, Josern Burcu, Crag Works, near Macclestield, Chesbire, ‘ Certain im- 
provemer ts in looms and apparatus for weaving velvet-pile and terry- 
faced fabrics, and a certain mode of producing designs on such hke 
fabric’ 

164. Jamys CouLTRR, Huddersfield, and Herbert Harrin, Holmfirth, 
Yorkshire, “ Improved means or apparatus for facing flags or smoothing 
the surface of stones.” 

155. WinuiaM Renee’ Foster, Cowper-street, City-road, London, * Im- 
provements in the packings of piston. and piston rods of pumps and 
steam and other engines, which improvements are also applicable to 
bydrauli c presses.”— Petitions record: d 18th January, 1805, 

57, CHARLES Drxton Abel, Southampton-buiidings Chancery-lane, 
London, ‘* Improvements in the construct on of ws es."—A communi- 
cation from Eugéne Deroche, Mouticr, Granval, Switzerland, 

163. Groner FrRAxcis Frappury, Rhodes Bank Foundry, Oldhim, Lanea- | 
shire, “Improvemeuts in certain sewing machine shuttles, aud in the 
move of and tools for manufacturing the same.” 

165. James ALFRED Smirton and Rovert Mitcnrit, Wolversampten, 
“Improvements in shaping and forging metals, and in the machinery 
and apparatus «mployed there in.’ 

167. Thomas Cuartxs Durum, Carlisle, Camberland, “ Improvements in | 
locomotive and other steam engines.” 

169. Wiuiam Cuark, Charcery-lane, London, “Improvements in the | 
manufacture of boots, shoes, saddlery, harness, and other articles.” 
communication from Toussaint L aa Boulevart St. Marcin, 
Petitions recorded ‘th January, 18t 

171. GRoRGE ADAMS CLARK, Miltord Villas, 
Kent, * Improvements m projectiles.” 

173. Jonn Hewes, Westbromwich, Staffordshire, ‘ Improvements in pud- 
dling, heating, and other reve rbers atory furnaces used i the manufacture 
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ris. — 


Molesworth-street, Lewisham, | 


of iron and steel, and for other purposes, which improvements may also 
be applied to steam boiler furnaces.” 

75, CHARLES SKARLK, South-street, Grosv euor-square, London, ‘ Improve- 
ments in apparatus for securing studs in shirt fronts and ‘similar gar- | 
ments.” 

177. Wituiam Ciark, Chancery-lare, London, ‘* Improvements in appa- 
ratus for teking up and deijivering mails and other parcels in railway | 
trains while in motion.”—A communication from Julien Eugéne Cuvier, | 
Boulevart St. Martin, Paris. 

179. WituraM MatueEr, Salford Ironworks, Manchester, “ Improvements 
in spparatus for facilitating communications between passengers, guards, 
and drivers in railway trains.” 

181. Wiuu1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in hanmers and pile drivers to be worked by steam or other power.”—. 
communication from Charles Michel Nillus, Ernest Ferdmand Nillus, 
Albert Ennmanuei Nillus, and Jean Joseph Manlius _Crouvés, Rue St. 
Sebastien, Paris. — Petitions recorded 20th January 180! 

183. THOMAS LreTER, Wordesicy, Staffuidshine, * Janp rovements in steam 
engines.” 

185. Aticé IsankL Lucan Gorvoy, Prince’s-gate, Hyde P ak, London, 
** Improvements in clasps, snaps, or other similar fastenings, 








187. CuarRLrs DENTON ABEL, Southampton- -buildings, Chancery-lane, | 2615. 


London, ‘‘ Improved apparatus for transmitting letter bags and parcels 
to and from railway trains while in motion.”—A communication from 
Charles Louis Ferdinand Varailhon-Lafilolie, Paris. 

189. MattHEW Rosinson, Globe Works, Accrington, Lancashire, ‘‘ Im- 
proved machinery or apparatus for shaping the elastic dents of expand- 
ing and contracting combs.”— Petitions recorded 21st January, 1865. 

191. CuRISTOPHER BRAKFLL WILLIAM Hokun and WILLIAM GuntTHER, North 
Moor Foundry Company, Oldham, Lancashire, ‘‘ Improvements in ma- 
chinery or apparatus for ginniny and cleaning cotton and other fibrous 
materials,”—Partiy a communication from Albert Westfeld, Smyrna, 
Asia Minor. 

193. JAMES Bapcock, Noble-street, City, London, * An improved method 
tor the suspension of curtains.” 

195. ELToN TEMPLEMORE, Dover, 
check, 

197. Joun BLanpd Woop, Broughten, Manchester, “ Improvements in the 
manufacture of floor-cloths.’ 

199. Ti10Mas Brown, Piccadilly, Lcndon, “ Improvements in folding chairs 
and other seats.’ 

201. MICHAEL ALEXANDER Dietz, St. Paul's buildings, Little Carter-lane, 
London, * Improvements in petroleum and coal vil burners and glasses.” 
Petitions recorded 23rd January, 1865. 

209. WittiAM Woopwakb, Robert Woopward, JoHN Woopwarp, and 
ADAM WoopwakD, jun., Queens Fuundry, New Islington, Manchester, 
“Improvements in furnaces for melting metals and smelting ores.” 
—Petition recorded 24th January, 1865. 

211. ANTHnony Strvenson, Chestire, ‘* An tmprovement in the construc- 
tion of mills for grinding and pulverising grain and other sub-tances.” 
218. Jomn MAnrsiaLL and HENkY MILLS, Wednesbury, Steffordshire, 
‘Improvements in manufacturiig ordnance and gun barrels of cast 

steel or of homogeneous iron,”— Petitions recorded 25th Januery, 1805. 






Kent, ‘‘ Ap improved window-blind cord 








Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 
200. WittiAM EpwaRD Newton, Chancery-lane, London, ‘* Improvements 





in machinery for mowing and reaping.”—A communication from Valérian 


Ivanovitch Kirchner, Petrowsk, Russia.—Deposited and recorded 23rd 
January, 1865. 

203, ALFRED CHARLES Francois DrrocguiGny and DoMINIQUE GANcE, Rue 
de la Fidélité, Paris, ‘* Certain improvements in sewing machines.”— 
Deposited and recorded 24th January, 1865. 

Patents on which the Stamp Duty of £50 has been Paid. 

174. WitLiAM Hoorrr Ropes, Crown-court, Old Broad-street, London —A 
communication,— Dated 23rd January, 1862. 

123. Tuomas Myers, Bloomsbury-square. London, and Epwakp MyErs, 
Millbank-street, Westminster.—Dated 17th January, 18 
197. DICKINSON EvLeston and HENRY GuirpuiLt, Halifax, Yorkshire.—Dated 
25th January, 1862. 

199. Joun Wrieut, Rochester, Kent.—Datei 25th January, 1862. 

223. GeorGk Henry Morgan and Epwarkp Morgan, Grand Junction- 
terrace, Edgware-road, London.—Dated sth January, 1862. 
208. CHAKLES WEIGUTMAN Hakkison, Lorrimore-road, Walworth, 

Dated 27th January, 1862. 

218. Make ANTOINE FRANCOIS MENNonS, Rue de |’Echiquier, Paris.—A com- 
munication.— Dated 28th January, 1862. 

202. James Lee Norton, Belle Sauvaye- yard, Ludg gate-hill, London.—Partly 
a communication.— Dated 4th Februsry, 1862. 
356. Wituiam Woop, Monkhill, Pontefract, 

February, 1862. 

279. Wittiam CLARK, Chancery-lane, London.—A communication.—Dated 
Ist February, )862. 

283. Davip Joy, Manchester.— Dated 3rd February, 1562. 

769. RicHakD ARCHIBALD BROOMAN, Flect-street, Loudon.—A communica- 
tion.—Dated 19th March, 186 

284. CHARLES WILLIAM LancasTER, New Bond-street, London.—Dated 8rl 
February, 1862. 

290. GEORGE MANWARING, Southampton, Hampshire.—Dated 4th February, 
1862. 

320, JOuN ToNKIN, jun., Pool, 
1862. 

320. WiLLiIAM Hammond PARTHOLOMEW, Warwick Villas, Leeds, York-hire. 
—Dated 7th February, 1862. 

374. Tuomas Horsiey, jun., Coney-strect, 
1862. 

405. Wittiam Avery, Birmingham.—Dated 15th February, 1862. 

463. WituiaM Hamer, Little Lever, near Bolton, Lancashire.—Dated 21st 
February, 1862. 





Surrey.— 


Yorkshire.—Dated 11th 





Illogan, Cornwall.—Dated 6th February, 


York.—Dated 12th February, 
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— Dated 6th February, 1862, 





Patents on which the Stamp Duty of £100 has been Paid. 
186. WittiaM JouN Hay, Southsea, Nampshire.—Dated 1st February, 
1858, 





Notices to Procced. 


2369. Groner Bisnor Cornisu, New York, U.S., “ Improvements in apply- 
ing copper, yellow metal, or other metal sheathing to iron cr steel ships 
and other navigable vessels built of iron or steel.” 

2373. Joun Kepowin Hoskwns Lang, Birmingham, “ Improvements in cases 
or receptacie- for photographs.”—Petitions recorded 27th September, 1864, 

2378. GeorGE Davirs, Scrle-street, Lincoln’s-inv, London, ** The empioy- 
ment and ap) lication of thin strips or sheets of wood for various new 
and useful purposes,”—A communication from Henry Louis Charlemagne 
Lhuillier, Paris. 

2386 Henry AvGuUsTIN ORNADO MACKENZIE, 
Sussex, ** Improvements in the construction : 
and wheels for drawing fibrous materials, and for other purposes, 

2388. CuARLesS WILLIAM ALLEN, Hoddesdon, Herefordshire, ** New or im- 
proved arrangements or mechanism for communicating between any pas- 
senger and the guard and engine driver of a railway train.”— Peti‘ions 
recorded 28th September, 18€4. 

2390. Jacop Scungsuur, Alverman’s-walk, London, ‘‘ Improvements in 

apparatus for counting coms of money and other similar article-, and in- 
dicating the number thereof.”—Petition recorded 20th September, 1864. 

2404. WILLIAM FrRepDkRIC Henson, New Cavendish-street, Portland-place, 
London, ‘ Improvements in railway carria.e, buffer, and other 
springs.” 

2407. ALEXANDER ANGUS CROLL, Coleman-street, London, “‘ Improvements 
in the treatment of sulphate of alumina.” — Petitions recorded 30th 
September, 1864. 

2417. Joun SMALLEY GRIMSIIAW, Huncoat, near Accrington, Lancashire, 
* Improvements in looms for weaving.” 

2418. Prrer Wixtos, thorn near F ukirk, Stir! ing, N.B., Im 
in reaping or mowing moechines 

Joun Hexky Jounson, Lincoln’s-inn-tields, London, ‘‘ Improvements 

in machinery or apparatus for coating and flocking fabrics.”—A commu- 

ationfrom Edwin Marcus Chaff. e, Providence, Khode Islanc, U.S. 

2423. FREDERICK NEWTON tOKNE, Adelaide-place, London ridge, 
London, “ Improvements in ‘the means of worki: x electric signals for 
gunnery practice.”—Petilions recorded 1st October, 104. 

2428. RicHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘ The manu- 
facture of a substitute for albumen.”—A communication from Charles 
Kestner, Thann, France.— Petition recorded 3rd Octcber, 1864. 

2438. THOMAS ANTHONY SwinpukNeE, Eilan Shona, Inveruess, N.B., 
provements relating to the reefing and furling of ships’ sails.” 

:441. ALEXANDER Monro, Glasgow, Lanarkshire, N.1., * An improved 
mode of and apparatus for heating steam boilers.”—Peli/ions recorded 4th 
October, 1864. 

2450. Grong Henry CastrEk, Manchester, ‘Improvements in looms for 

— Petition recorded 5th October, 1864. 

ERICK TOLHAUSEN, Boulevart Magenta, Paris, “‘ Improvements 

X atus fer transmittirg signals.”— A communication irom Pietro- 

Ambjorn, Count Sparre, Steckh im, Sweden. 

Gl. WinuiaM ANDERSON, Dubin, “ Improved 24 

way signals.”—/etitions recorded Oth October, 1 

2467. Joun PEMBERTON TURNER, Birmingham, 
manufacture of certain kinds of metallic buttons d 
from Pierre Labat, Belleville, Paris. — Petition recorded 7th October, 1864. 

2485. WiLLIAM GARDNER, Lever-street, St. Luke's, London, ‘* lmprove- 
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318. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DoRNING, Manchester, | 


| against that of the other valve by thé 


| the return movement 


ments in iron safes for the preservation of property from robbery and | 
tire. 


Joun Cassxiu, La Belle Sauvage-yard, London, “Improvements in 
treating coal, peat,shale, wood, »nd ligneous products, and in obtaining 
fuel, oil, and other products therefrom.” 

2488. SaMusL ValLs, Basinghall-street, London, “Improvements in pro- 
pellers, and in propelling ships ard other vessels.”—Petitions recorded 
10th October, 1864. 

2549. Joun Henry DatiyMgyeR, Bloomsbury-street, London, “* Improve- 
ments in the construction «f lenses, which improvements are especially 

app alicab le to lenses for photographie purposes.” — Petition recorded 14th 
October, 1864, 

2548. W 1LLIAM E DWARD Newtoy, Chancery-lane, London, ‘‘ Improvements 
in pumps."—A communication irom Levi Peabody Dodge, Newburgh, 
New York, U.S.— Petition recorded 15th October, 184. 

2612. Grorck EpMuND DonistHonrr, Leeds, * Improvements in fixing or 
securing the rail or tramways used when getting g coal aud cther mincrals 
by machinery. 
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| 3040. ARTHUR Henry Rovinsox, 





Grantham, Lincoln, 


RicuakD Horxssy, Spittlegate Ironworks, 
.”— Petitions recorded 


“Improvements in reaping and mowing machines 
21st October, 1864. 

2634. WILLIAM Cuakk, Chancery-lane, London, “ Improvements in appa- 
ratus for concentrating and distilling sulphuric and other acids, and all 
solutions in general.”’"—A communication from Eugene Alphonse Cote lle, 
Boulevart St. Martin, Paris. 

5. GEORGR TOMLINSON Bovsrietp, Loughborough Park, Brixton, Surrey, 

‘“*Improvements in manufacturing aérated bread by the application of 

carbonic acii gas obtained from fermenting vegetable matters, and in the 

apparatus employed therein.” -A communication from Struben Taylor 











Bacon, Boston, $.—Petilions record th October, 1864. 
2642. GrORGE Epmunp DonistHorPE, Leeds, “Impr wements in me- 
chinery for combing wool and other fibres. ” —— Petition recorded 25th 


October, 1864 

2685. JAMES LrE Norton, Belle Sauvage-yard, London, ‘ Improvements in 
tentering, stretching, and drying fabrics, and in drying yarns, wvol, or 
other fibrous materials. and paper.” —Petition recorded : 9th October, 1864, 

2761. CHARLES THOMAS BuRGEss, Brentwood *Impri yvements in 
portable centrifugal pumps.””— Petition recor ember, 1864, 

2876. ANDREW GrorGE Hunter, Rockciiff Hall, near Flint, ** Improve- 
ments in the manufacture of soda and potas sh. "= Petition recorded 17th 
November, 1864 

2970. ROBERT MAynarp, Whittiesford, Camb hire, “ Improvements in 
machinery for cutting, separating, grinding, and crushing agricultural 
produce.”— Petition recorded 29th November, 1864. 

De Grey-terrace, Dublin, “ A combined 
stretcher bed, cushion, and wrapper, for use in rai lway and other travel- 
ling carriages.” 

3045. EpwarD THomAs UvGues, Chancery-lane, Lon jon, “Improvements 
in treating aniline colours for « ‘dyein g and printing.’ —A communication 
from August Samuel Leopeld Leonhardt, Berlin, Prussia. — /etitions 
recorded 6th December, 1564. 

7. ZeBINA EasTMaN, Bristol, Gloucestershire, “ In provements in rails 

or ‘trams for street and other reads or ways, in wheels to run th oat 
and in the working parts of carriages or wagens to be used therewith. 
Petition recorded 17th December, 184. 

3184. Ropext LukE Howarp, Upper Whitecross-strect, L 
DAUGLISH, Reading, Berkshire, *‘ Improvements in ap 
—— bread.” — Petition recorded 22nd December, 1864. 

- WILLIAM Epwarp Grebp@r, Wellington-street, Strand, Londen, “ An 
“improved yparatus for adiuinistering douches and injections with con- 
tinuous and continual jet."—A communication from Julien Salamon, 
Faubourg St. Martin, Paris.—Petition recorded 27th December, 18t4. 

$229. JAMES Darsig Morrison, Wemyss-place, Edinburgh, * Improve- 
ments in painless dentistry, by apparatus for cooling and tempering air, 
= applying it as an anwsthetic agent.”— Petition recorded 29th December, 
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Ilomer-roal, Hackney Wick, Middlesex, **Im- 


380. CuARLES PICKWORTH, 
proved means of communication between passengers and guard, 
between the guard and driver of a railway train in motion.”— Petition 
recorded 5th January, 1865. 

125. ALFRED VINCENT Newvon, Chancery-lane, London, * Pra Severna hon 
machinery for pressing and cutting tobacce.”—A communication from 
William Woodman Huse, Lroe klyn, New York, U.S. —J’etition recorded 
Lith January, 1865. 

52. WILLIaM EDWARD Newten, Chancery-'ane, Londen, “ Improvements 
in brsech-loading fire-arms.”—A communication from Philo Remi 
Samuel Remington, and Elipialet Remip lliou, New York, 
— Petition recorded 18th January, 1865. 

157. CHARLES DENTON ABEL, Southampton-buildings, Chancery-laue, 
London, ** Improvements in the construction of watches.”—A communi- 
cation from Eugéne Deroche Moutier, Granval, Switzerlaud.”—Petition 
recorded 19th Junuary, 1865. 

135. ALICE ISABEL LUCAN GORDON, Prince’s Gate, 
‘Improvements in clasps, snaps, or other similar fastenings.” 
we ae 2lst January, 186i 
JoHnN BLanp Woop, eorily 1ton, Manchester, “ Improvements in the 

manufacture of floor-cloths.” 
Ww 














gto, 


Hyde Park, London, 
’—Pelition 










200. AM EDWARD NEWTON, Chancery- -lane, London, “ Improvements 
in t thinery for mowimg and reapip — c mmunicat ion from 





Valérian Ivanovitch Kirchner, Petrowsk, Russia. —Petitions recorded 23rd 


Junuary, 1865. 





And notice is hereby further given, that aii persons having an interest in 
opposing any one of such applications are at liberty to leave particul i 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gaz 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 

4th February. 1865. 
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y post on reccipt of the amount 
must be remitted by Post- 
se, 5, High Holborn, to Mr. 


*,* Specifications will be forwarded by 
of p ice and postage. Sums exceeding 
office Urdcr, made payable at the Post- off 
Bennet Wocdcroft, her Majesty's Patent Office, 









ABSTRACTS OF SPECIFICA‘IONS. 
The following descriptions are made from Abstracts prepared expressly sor 
Luk ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVER 


Including Fixed Steam and other Engines, Horse, \ * and \ 
Mills, Gearing, Boilers, Fittings, §e. 

1762. J. Bennays, Woburu-place 
raising and propeliing 
14th July, 1864. 

This invention consists, First, in relieving the cxternal surfaces of both 
dises of rotary pumps or fans, more or less ent a from the pressure of 
the water, air, or other fluid. Secondly , in constructing double fl ’ 
without a central bridge, and making the valves to forma water-t: 
between their meeting edges by the elastic edge of one valve being 


‘ater 





ratus for 


uids cnd gases.” —Dated 











pre essed 
column of fluid resting upon the 
ar of two pulleys, haying each two 





valves. Thirdly, constructing driving g 
or more grooves, round which an endless cord, F 
to travel with or without the end of one or more g 





and, or gut is caused 
> pulleys 
1770. J, SAUNDERS, Greenwich, ‘* Tastrume nts for ¢ ution tong the density of 
the water vsed in steam boilcrs.”— Da 15th July, 1864 

This iuvention consists im coi struciing e instr uments in such 
munnver that they combine within them unbers or compartments, 
exci having its distinct or separate use « , hamely, a funnel- 
shaped piece, or pieces, into which the water is u!lowed to fall by virtue of 
its gravity, whereby the steam is liberated as ¢ rated from the water and 
ebullition in the instrument is prevented. Induction or supply tubes 
leading from the funnel shaped piece or picces i: to the bottom of a main 
tube, such tube being for the purpose of contsining the bydrometer and 
thermometer, aud evuction or overflow tubes by which the water 
towiug from the main tube is received, and can t be led away to the 
bilge or to any place convenient. In constructing 





cllon. 








over- 





such instruments the 









chambers or compartments may be combined in such manner that they 

shall form compartments of one vessel with a top or cover uniting the 

whole. or they may be wae 8 compartments or tubes placed at a 

mvenient cistance secestary connection or communication 
g stil! niaintained between t 

. Ginn, Edinbu rting y mocemcentls of heavy 






parts of machine 


» — Dated 15th Juls, 
The tentee ¢ 8 facilitating or controll 
ments of heavy parts of machinery by arranging upp 
: elastic fluid, is compressed so as to absorb momentum and to assist 
by its re-expansion, and whereby a tendency to return 


alwsys to the centre is imparted. 


CLass 2.— TRANSPORT. 


Ruilways and Plant, 
Suiling Vessels, 





ting move. 


y air, or 









the lik 








Ma- 
Carts, 


Road-Making. Steam Vessels, 
Boats, Carriages, 


= 





lacluding 
chinery and f itting 8, 
tia7 ness, &e. 
1752. C., CLAXTON 
July, 1864. 
For the purposes of this invention the patentce makes an open- 
ing in each of the partitions which separate one compartment from 
another, and he fills the same with wire gauze. ‘The whole is made of suffi- 
cient size to allow sound to pass with sufficient facility to allow any loud 
noise to be heard freely from cone compartment to the next through 
the gauze, and also, when the gauze is forcibly removed, to enable a person 
to see free'y from compartment to comy I t it is not made suffi- 
ciently la o slow of a person passing through it. The gauze is sufh- 
ciently fine to prevent its being seen through and to prevent ordinary 
conversation L eing heard throughit; it: ed double if required, 


» Park-road, Brompton, *' Railway carriages."—Dated 13th 























93 





Fes. 10, 1865. 





THE ENGINEER. 





1754. J. F. Tucker, Duke-street, London, * Construction of railway car- 
riage.” —Dated \4th July, 1864. 


The objects of these improvements are to enable communication to be | 


established between the different carriages and compartments of the car- 


riages, first-class as we!] as vthers, with the view of preventing or detecting | 


the perpetrators of such crimes and offences as those which have lately 
been so frequent. In order to effect this purpose the patentee fixes in 
the bulkheads or partitions, dividing the carriages into box compart- 
ments, one or more glazed “check lizhts,” or panels, capable of being 
opened, or not, at an elevation altogether above that of the eyes of seated 

ngers, sO as not tu interfere with the ordinary gencral privacy of tra- 
vellers. He also applies, or not, reflectors inside and outside the carriages, 


in order to assist the view, such reflectors being placed in or at any | 


required positions or angles. By these arrangements the passengers in 
one compartment, hearing or seeing any disturbance or irregularity in 
another compartment, could observe the nature of the same, and commu- 
nicate generally throughout the carriage or carriages. To aid this object 
he proposes to make an aperture or apertures at the end of each carriage, 


closed by falling or folding doors, flaps, or slides, formed partly of glass, | 


if required, so that the occupants of the end compartments of adjoining 
carriages might communicate together. 


is raised by a chain at the end of the other or hand lever such notch will 
embrace the pin and allow of the inner end of the short lever pivotting on 
the pin ; or the short lever may be slid further inwards so 4s to bring the 
first-mentioned to embrace the pin. By these means the cutter bar and 
shoe may be caused to assume varied positions in respect to the forming of 
the machine, and when at work the cutter bar will be able more effectually 
to act, notwithstanding irregularities of service, 


_ 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
1826. J. and J. L, Hinks, Birmingham, “‘ Attaching door and other knobs to 
spindles.”—-Dated 22nd Juiy, 1864. 

This invention consists in attaching door anJ other knobs to spindles by 
means of a pin, plain or screwed, passed through a hole made in a shoulder 
ou the neck of the knob, the said hole passing through the said shoulder in 
the direction of a chord to the said shoulder, the said pin bearing against 


| one of the sides of the square spindle, so as to prevent the rotation of the 


1755. E. Burston, Horsham, “ Communicating signals in railway trains.”— | 


Dated 14th July, 1864. 
In order to enable the guard to communicate with the engine driver, 
and vice versa, the inventor attaches in a suitable manner, upon beaters 


or otherwise along the roof of each carriage, a bar, bent at an angle at | 


each extremity, and capable of rotating in such a manner that the beut 
portion of one bar shall be caused to press or operate upon the bent por- 
tion of the bar next in order on the adjoining carriage, and by doing so 
shall give or carry on a motion of rotation to the horizontal series of 
bars from one end of the train to the other, and shall act with effect at 
whatever distance the carriages may be from each other, within the limits 
of the coupling irons or chains. He also provides that the passengers 
may be able to rotate the above or an additional series of bars by 
lever or crank, or other suitable apparatus, fixed to the inside of each 
carriage, and communicating w.th the bars before mentioned.—Not pro- 
ceeded with. 
1762. W. Care, Manchester, ‘‘ Apparatus for forging carriage springs.”— 
Dated 14th July, 1364. 

This invention consists in the combination of shearing, punching, 

slotting, and nibbing apparatus to form one machine or tool, all of 


knob on the spindle 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or jor Defence, Gun Carriages, Se. 
1772. J. M. G. Crovt, Abbev-road, St. John’s Wood, “‘ Shot, shells, rockets, or 
arrows.” — Dated 15th July, 1864. 
In carrying out this invention the inventor indents the surface of the 
lower third or base portion of a smooth solid or hollow conical shot, shell, 
or rocket, with two or more oblique grooves, commencing at a point and 


| terminating at the base of the missile, by a broad indentation like the letter 


which are of the ordinary construction as now used separately ; butin order | 


to economise space and time, the inventor combines them, and so arranges 
them that they are driven by one shaft, on which are cams or eccentrics, 
for moving the cutting, punching, slotting, and nibbing tools. The sheet 
of steel is first cut into the required width and length by the shears ac- 
tuated by a cam; it is then placed beneath the descending punch or 
cutter, which punches or slots the necessary holes; the plate has now to 
be indented or ‘‘ nibbed,” which forms elevations or depressions in each 
plate, by which means they are retained in position. These indentations 
are formed by suitably shaped tools, descending in vertical slides, and 
acting on the plate. The tapering of the ends of the plates is effected by 
passing them between a pair of eccentric rollers on the cam shaft, which 
press unevenly, and so taper the two ends and leave the centre portion 
thicker, in which state they are resdy for securing together by hand, to 
form the plate spring.—Not proceeded with. 

1767. J. Cuark, Bow, Middlesex, ‘‘ An instantaneous self-actiny and con- 
tinuing alarum, actuated by eccentric or retchet wheels, but requiring 
no end couplings, for the prot-ction of passengers in railway trains.”— 
Dated 14th July, 1864. 

The patentee claims taking the motion from the carriage wheel axle 
or rail by a movable friction wheel, brought into contact by releasing adraw 
bolt by means of a looped or bighted pull cord in connection therewith, the 
said pull having a terminal arm, ring, or loop fitted thereto at each seat of 
the carriage. Secondly, the rotating pellets and sounding plate (as shown 
in the drawings), and the sounding boxes, drums, ratchets, and vanes, fitted 
and operated as descritved. 

1787. Z. B. Smiru, Dudley, and W. L. Newsox, Birmingham, ‘‘ Apparatus 
Jor signalling on railway trains "—Dated 16th July, ists. 


This invention is carried out as follows :—On the inuer side of the roof of | 


the carriage, and over each seat, is a rod or axis, the said rods extending 
from side to side of the carriage, and working in bearings in the sides of 
the carriage. The said rods are cranked nearly their whole length, that is, 
a long crank is formed in each of the rods, the said cranks extending 


nearly from the bearing at one end to that at the other end of the rod or | 


axis. The cranks are supported in a horizontal plane by springs, and any- 
one taking hold of and pulling down one of the rods makes the crank and 
rform a quarter revolution. One end of each rod or axis passes to 
the outside of the carriage and carries a bell crank lever; from this bell 
crank lever a wire passes to the hammer of a large bell situated at the top 
of the carriage, and on the side of which the beil crank lever is situated, 
By pulling down one of the cranked rods the hammer is made tw strike the 
bell and call the attention of the guard. A check or indicator is fixed 
outside each compartment of the carriage, and near the bell crank lever of 
that compartment, and when the cranked rod inside the carriage is pulled 
down, the bell cranked Jever outside not only rings the bell, but by raising 
the check or indicator indicates to the guard the compartment of the 
carriage trom which the signal was given. —Not proceeded with. 
1793. C. ASKEW, Charles-street, Hampst-ad-road, London, ** Permanent way 
on railways,”—Dated 16th July, 1564. 
This invention caunot be described without reference to the drawings.— 
Not proceeded with. 





CLass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
1790. S. WuitEnuRstT, Derby, “ Machinery employed in doing certain works 
relating tv bobbins and carriag:s used in bobbin net or twist lace machines, 
and performing with it operations which have hithirto been effected solely 

by hand labour.”—Dated 16th July, 1864. 
The patentee claims, First, the bined arrang of instruments 
having motion imparted to them by mechanica! means in such manner that 
bobbins may be taken from one pile and placed in carriages taken from a 
second pile, the carriages threaded, and then deposited in another pile in 
which the threads are laid in a straight line from the tops of the carriages, 
substantially as described. Secondly, the combined arrangement of fingers 


+ 








or instruments having motions imparted to them by mcchanical means in | 


such manner as to take carriages with empty bobbins thereon from one 
pile, separate the bobbins from the carriazes, and then deposit the bobbins 
and carriages in separate piles, substantially as described. 





Ciass 4.—AGRICULTURE. 


Including Agricultural Enyines, Windlasses, Implements, Flour 
Mills, §e. 
1775. P. Wistow, Thorn, mar Falkirk, “ Reaping machines.” —Dated 1th 
July, 1864. 

This invention relates more particularly to the parts of such machines 
concerned in the laying over of the crop to the cutters, and in the deliver- 
ing of the cut crop. in a machine made with these improvements the 
driving wheel and gearing for giving motion to the cutter bar are arranged 
at one side in the usual manner. ‘I'wo blades or paddles for laying over the 
crop, and two rakes for delivering it, are attached to aru:s fixed upon a 
single shaft, and this shaft is mounted in an inclined position, the blades 


V obliquely. The grooves are cut mathematically in thirds or half propor- 
tions. The invention produces a missile that can be fired out of all smooth- 
bore pieces of ordnance or guns as shot or shell. The explosion of the 
powder, acting on the oblique suriaces, causes the projectile to rotate, the 
air taking on the same power over the missile in its flight from the gun.— 
Not proceeded with. 

1774. G. Davies, Serle-street, Lincoln’s-inn, London, “ Improvements in breech- 
load-ng fire-urma, and in cartridges or charges for the same ot ordnance.” 
—A communication.-—Dated 1ith July, 1864. 

This invention cannot be described withou* reference to the drawings. 
1778. J. CuaLmers, Haverstock-hill, ‘* Armour for ships of war, floating 

batterves, and fortifications.” — Dated 15th July, 1864. 

The chief feature of this invention consists in combining iron and timber 
together in alternate layers of, say. four plates of half inch iron and three 
planks of timber of 6in., more or less, in width. These layers, when pro- 
perly put together, will form a compound block, beam, or plank, which can 
be used for frames, deck beams, &c., for ships of war and floating batteries, 
for the construction of land fortifications, for roofing casemate, &c., aud as 
a backing to armour plates generally, 

1779. T. WickuaM, Abergavenny, ** Calculating distances in rijle-shooting.”— 

Dated 15th July, 1864. 

This invention relates to an improved mode of calculating distances in 
rifle shooting, and ap; aratus connected therewith, and consists im the em- 
ployment of a stationary cross-bar fitted between flanges on the upper 
suriace of the barrel near the breech, in conjunction with a series of fixed 
lines or marks made upon or across the upper surface of the barrel at suit- 
able distances apart, each line or mark indicating a different distance 


with the ordinary flap and sliding bar.—Not proceeded with. 


1785. A. Wyity, Aston Manor, Staffordshire, “ Breech-loading jJire- 
arms, d&c.”—Dated \6th July, 1864. 

This invention cannot be described without reference to the drawings. 

1807. G. P. Haxpise, Cornhill, London, “ Manufacture of guns and 
ordnance.” — Dated 19th Juiy, 1864 

For the purposes of this invention each gun or piece of ordnance is com- 
posed of two, three, or more thicknesses of metal, which thicknesses may 
be of like or of different descriptions of metal. It is preferred, however, 
that in all cases the iterior thickness should be of comparatively hard 
metal, while the outer«nes are of relatively »oft metal. In constructing a 
gun or piece of ordnance it is preferred that there should be used a breech- 
piece extending any desired length from the rear end towards the fore end 
of the gun or piece of ordnance, and that this breech piece should be fo: ced 
on to the end of the first or inner lining by a hydraulic press, the first lining 
being then on a mandril or core 8» as to cause the rounding or conical end 
of the first lining to be compressed between the interior of the breech piece 
and the conical or rounded end of the mandr.l. The first lining is next to 
be expanded into the sides «f the breech piece, so as to complete the fitting, 
and at the same time it has its own interior formed correctly of a size to 
receive the next lining, and so on till the required number of linings or 
thicknesses of metal have been brought together and expauded one into the 
other. The linings in all cases consist «f drawn tubular metal without 
seam or joint, and the breech end of each of the linings is partially closed 
or coned, by drawing or otherwise, to nearly the form of the interior breech 


end of the breech piece or previous lining, and it is to be brought to the | 150 deg. Fah 


precise form at its rear end by being placed on a mandril or core, aud by 
having the exterior covering forced on by a hydraulic press. In order to 
expand these tubular thicknesses or lining one into another, other mandrils 
are used, cach consisting of a strong stem having intermediate of its length 
an enlargement or bulb corresponding in size (at its largest part) to the 
intended interior diameter of the lining. The stem of the mandri: passes 
through the rearend of the gun or piece of ordnance, and the bulb or 
enlarged portion of the mandril is made to pass, by preference by hydraulic 
machinery, from the fore end to the rear end of the lining, by which, as 
already mentioned, such lining will be expanded and caused to fit the ex- 
terior covering, whether it be a previous lining or brecch piece. The man- 
dril having been passed from end to end of the tubular lining, is moved 
back out of such lining. The passage through the rear end of the gun or 








and harmonium are so combined that either or both can be played at 
pleasure by performing on the same row of keys. The patentee describes 
his invention with reference to a cottage or upright pianoforte, having a 
harmonium combined with it, but the invention can be carried into effect 
in connection with any kind of pianoforte. Underneath the key-buoard of 
the pianoforte the vibrating reeds, and other essential parts of a 
harmonium are fixed, but without the ordinary keys. The keys of the 
pianoforte are made to operate on the valves of the respective reeds in the 
following manner :—On the underside of the distant end of each key « 
regulating screw with a hook is fixed, with which hook the eye or loop of 
a vertical rod, connected with the valve of one of the reeds, is capable of 
being engaged, so that when the key is pressed down by the performer, the 
said valve is lifted, and air can pass from the bellows to the said reed and 
cause it to vibrate and sound, As many of the keys of the pianoforte as 
embrace the compass of the reeds of the har i are o i in this 
way with the valves of the reeds, the several keys being respectively con- 
nected with the same note in the pianoforte and harmonium. The several 
connecting rods described of the valves of the reeds are not geared perma- 
nently to the sc‘ew hooks under the keys, but pass through holes in a 
horiz tal bar, which bar, by being pushed back, liberates all the said rods 
from the regulating screw hooks, and by being drawn forward makes them 
engage with tue said hooks, The said bar is connected with slides in front 
of the instrument, by which it can be moved, and the reeds may be 
connected with or disconnected from the keys of the pianoforte at pleasure. 
In order to disconnect the hammers from the keys of the pianvforte so 
that the performer may perform on the harmonium alone, a short piece of 
wood or wire is fixed in the butt of each of the hammers, and a horizontal 
rod, capable of a rising and falling motion, is situated under the said wires 
or pieces of wood. When the said horizontal rod is raised, it raises the 
ssid wires or pieces of wood, and presses the hammers against the stretched 
wires of the pianoforte, and thus bolds them without the range on which 
the keys can act on them. When the rod is depressed, the hammers can 
be acted upon by the keys in the usual way, ‘luis rod 1s operated upon by 
slides or levers in front of the instrument. The pedals of the pianoforte 
are placed wider apart than usual, and between them the blowers fur 
supplying wind to the recds are situated. 


Ciass 8,—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1694. L H. G. Euruanpt, Richmond-road, Bayswater, “ Gunpowder. — 

Dated 8th July, 1864. 

This imveution consists in the use of tannic gallic acid, or the resin of 
commerce, but the inventor prefe.s the former, and chlorate or nitrate of 
potash in the manufacture of an improved explosive compound, suitable as 
a substitute for gunpowder, and for blasting rocks and stone in mines, 
quarries, and other situation-:. —Nol proceeded with, 








1695. A. Buakt, Newport, Monmouthshire, “ Improving water for the purposes 


of brewing.’ —Dated 8th July, 1864. 

In performing this invention the patentee proposes to add to the water 
before it is used for brewing (in quantities varying with the character of the 
said water, and the salts held by it in solution) either pure or diluted 
sulphuric acid, afterwards mixing a quantity of carbonate of lime, or other 
salts of lime, in any wel: kuown form with the said water, so that the acid 
is neutralised; or the said water already impregnated may be aliowed to 
filter through a body of sinall pieces of the said carvonate of lime, or chalk, 


_ : : nee | or limestone. 
when made to coincide with the cross-bur on the breech, thus dispensing | 


1706. T. Saar, Manchester, ‘‘ Tanning hides.” —Dated 9th July, 1864. 

‘The patentee claims, First,the improved method of extracting the tanning 
matter from the bark by tve combined use of steam “ jackets" and jets, 
aud rotating shovels and ploughs. Secondly, submitting the hides to a 
constantly chanzing solution of tanning matters, which may be effected by 


| the self-acting mechanism shown in the drawings, or by other eq civalents, 





piece of ordnance is to be closed by a screw, or other suitable plug, which, | 


when the piece of ordnance is for muzzle-loading, is preferred to be intro- 
duced from the muzzie. 
1811. W. H. Winks, Great Prescott-street, Whitechapel, London, ‘* Fire-arms.” 
—Dated 20th July, 1864. 
This invention is carried out as follows :—In addition to rifling the barrel 
with shallow grooves into which the ball is to be expanded on the piece 


Lastly, the use of water or liquid, passing through the cylinder used in 

scouring hides, for the purpose of washing away the matters, 

1709. G. W. W. Wenner and F. Caut, Croxted-road, Dulwich, ** Manufacture 
of paints.” —Dated 9th July, 1864. 

In place of oil or turpentine, or both, the inventors use common gas or 
other tar, or liquid piteh, or bitumen, as a vehicie for a variety of the ordi- 
nary and well known coivurs, as vchres and metallic oxides. The dark 
colour of the tar or vehicle they find will, so far fro « destroying the quality 
of many colours, give richness thereto.—Not proceeded with. 

1714. J. W. Horsrat, Dublin, * Manus ccture of peat coal or fuel.” —Dated 
llth July, i864. 

In order tu prepare the fuel, which is the subject of this invention, the 
patentee uses the turf as ordinarily sold, and which consists of peat cut 
out of the bog in the sods, and dried in the sun and air, a considerable pro- 
portion of moisture remaining, however, therein when in the state in 
which the article is usually sold. He takes the peat or sods in their usual 
marketable state—or, if desired, after they have been still further dried— 
and immerses them gradually in a cistern or reservoir about half full of 
gas tar, American rock oil, petroleum, or any other aualogous bituminous 
matter, the same having been previousty raised to a temperature of about 
When the peat or turf has become saturated, or nearly 
saturated, with the tar or other bituminous matter employed, tt may be 
removed from the cistern or reservoir, and having been allowed to drain, is 
transferred to a bowler or still, in which it 1s heated, first, by tire, cautiously 
applied under the boiler or still, then by steam of low temperature, and, 
lastly, by superheated steam ; or these agents may be employed in any 
other sequence or succession, or in any combination, or singly and alone ; 
the volatile products arising from the process bens carried by means of 
suitable tubes ito condensing chambers or receivers ‘he steam ts, of 
course supplied by an adjacent boiler, and passes inte the boiler or still 
under the peat or turf. ‘Ibe continued application of fire al ne must be 
avoided, as the products of the distillation would be charred or injured 
thereby. At the end of this operation th»re will be but little left in the 
peat or turf besides the pitch resulting from the gas tar or other bitumi- 
nous matter employed; and if the process has been carried on with caution, 
no disagreeable «tHuvia will arise in the combustion of the substance leit 
in the boiler or still, and which is the peat coal forming the subject of this 


| invention. 


being fired, the barrel is also provided with three or other number of deep | 


grooves, which are to receive wings or projections on the ball. Another 
improvement in fire-arms consists in forming a chamber at the breec : eud 
of the barrel of larger diameter than the rest of the barrel. This chamber 
is to receive the charge of powder, and is of such asize that a charge of 
powder just fills it. The patentee prefers to form this chamber out of a 
solid piece, which is bored out to make the chamver. This is conveniently 
of a pear- ike form, and its mouth is of such a size as to receive the rear 
end of the bullet, so as to close it like a stopper. The piece in which the 
chamber is formed is adapted by a screw to the breech end of the barrel. 


1813. W. 
apply 
1864. 

This invention relates, Virst, to the employment as a substitute for 
blasting powder and for gunpowder, for shells of nitro-glycerine, as well as 

a series of explosive bodies (such as methyle and ethyle), and nitromanuite. 

Secondly, to the manufacture of the nitro-glycerine and other explosive 

bodies above mentioned, 








| 1816. J. R. Coorax, Birmingham, “ Breech-loading fire-arms.”’—Dated 21st 


and rakes being set on their arms with corresponding inclinations, so that | 


at the lower part of their circular traverse they become horizontal, or nearly 
80. The inclined shaft is connected by a universal joint to a shaft which is 
driven by suitable gearing from the main driving shaft, the universal joint 
being of the well-known simple kind in which a central ball or cross is con- 


nected to one shaft by & pair of diametrically opposite joint pins, which are | 


at right angles to another pair of joint pins connecting it to the other shaft. 
It is a well-known property of this joint that, if the motion of the driving 
shaft is uniform, that of the driven shaft varies regularly round the circle, 
and it is to take advantage of this property that the j pint is used in this 
case, the rakes being fixed in such positions relatively to the joint as that 
each moves more quickly when it conmence: to act on the cut crop, and 
more slowly when it has raked it off the platform and should drop it.—Not 
Proceeded with. 

1794. W. M‘IntyrE, Cranston, Upper Thames-strect, London, “* Mowing and 

reaping machines.”"—A communication.—Dated 16th July, 1864. 

For the purposes of this invention the innermosi end of we cutter bar is 
attached to and supported on a shoe as heretofore; this shoe is attached by 
two pin joints to two projections on a lever, the hinder end of which is 
capable of rising and falling where it embraces the axle of the machine, 
there being a slot in the lever to admit of this mevement. The fore «nd 
of the lever has a wheel or roller resting on the ground, and the lever, with 
its shoe, is attached to the hand lever for raising it by a chain. In addition 
to the shoe being attached by two pin joints to the lever, it is further cou- 
nected by a short lever, the outer end of which is pin jointed to projec- 
tions on the outer surface of the shoe. This short lever has a notch on its 
upper edge a little beyond where its end is pin jointed to the projectious on 
the sioe. The end of the short lever next the machine has a hole through 


it toadmit of a pin being passed through it, and through projections on the 
lever to which theshoe is attached. Or the pin may be passed through the 
Projections on this lever, and over the short lever, so as toadmit of the 
short lever sliding between the two projections and under the pin, On the 
upper edge of the short lever there is a second notch near the hole, which, 
When the short lever is slid in a short distance, and the end of a short lever 





July, 1834. 
This invention consists of certain improvements in breecl-loading fire- 


Newton, Chancery-lane, London, ‘ Manufacture and mode of | 
’ V y 


xplosive compounds,”—A communication.—Dated 20th July, | 


arms by which cartridges of the ordinary kind may be us:d with the tire- | 


arm, and the fire arm be loaded, if required, at the muzzle instead of at the 
breech. —Not proceeded with, 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1773. M. Hianry, Fleet street, London, ** Organs and other musical instru- 

ments.’—A communication,—Dated 15th July, L864. 

This invention relates to apparatus which, to avoid repetition, the 
inventor cal!s *‘ cartonium,” and which is intended for putting portions of 
musical instruments in action. It is especially applicable to organs, 
harmoniums, and the like. One or more perforated cards, or similar 
material, somewhat resembling the cards of a Jacquard, are introduced 
into the instrument and caused to move, and as they move they act on pipes, 
reeds, strings, toothed plates, harm. nica plates, and other sounding or 
sonorous parts of the instraments, thus coustituting what may be called 
mechanical musical in-trumeuts. The perforations are longer or shorter, 
according to the value of the note. The portions of the *‘cartonium ” 
which work the cards may be in connection with the keys in keyed instru- 
ments, or with other appliances on which the performer acts. Various 
modes may be adopted fur working the carus.—Notl proceeded with. 

1783. W. Tin, Londonderry, ** Undershirts.” —Dated 15th July, 1864. 

This invention consists in making the undershirt so that whiie it opens 
all the way down the front, there is the protection of a double thickness 
for the breast, with a single thickness for the remaining part below the 
breast.— Not proceeded with. 

1800. E. Lea, Tipton, “ Comined pianoforte and harv.nonium.”—Dated With 
July, 1864. 
This invention consists of a musical instrument in which a pianofort 





1729. L. Scuap, Cassel Hesse, ** Manufocture of pignents.”—Dated 12th 
July, 1864. 

This invention consists in the production and application of a green pig- 
ment, the chief cons: ituent of which is manganate of barium, To produve 
this pigment, which the patentee calls Cassel green, he proceeds in the 
following manner :—He heats an intima'e mixture of any of the oxides or 
hydrated oxides of manganese, or carbonate, nitrate, or other suitable salt 
of manganese and nitrate of barium. To prevent the mixture from fusing 
and to ensure a good and uniform product, either an inactive compound, 
like sulphate of barium and china clay, or another suitable su stance, is 
previously added to the mixture, In using a mixture of oxide of manga- 
nese, nitrate of barium d sulphate of barium, he prefers the following 
proportions by weight:—Fourteen parts of oaide of manganese, cighty 
parts of nitrate of barium, and six parts of sulphate of barium. in using 
mixture of nitrate of manganese, nitrace of barium, and sulphate of 
barium, he prefers the following proportions by wei, lit:—Twenty-four 
parte of nitrate of manganese, forty-six parts of barium, and thirty parts 
of sulphate of bariu Any of these mixtures are heated in a suitable 
furnice till they have assumed a uniform green colour, The green product 
thus obtained is ground in a mill with water to the required state of fine- 
ness. It is essential for the stability of the product to add a certain 
quantity of gum-arabic, dextrine, or other simitar substance, to the moist 
pigment. In the case of employing gum-arabic he prefers an addition of 
ebout 5 per cent. 

1732. J. Fornus, Perth, ** Distilling liquids."— Dated 12th July, 1864. 

This invention relates to a certain improved arran sement and construc- 
tion of machinery, apparatus, or means employed for distiiling lhquids, and 
cousists of an ordinary still or vessel made of oak, or other suitable timber ; 
placed at one side of or above the wash still is another wooden vessel, having 
near its lower portion a diaphragm made of copper, thus dividing the 
vessel into upper and lower compartments, the upper one of which ie made 








| of a size sufficient to hold a charge for the distilling vessel, and in which 


compartment the wash is neated before passing into the distilling vessel 
for distillation. Extending from an approximate boiler is a pipe passing 
into the distilling vessel, which pipe terminates in a cross pipe situated at 


| the lower portion of the still, this pipe being perforated on alcernate sides 


in such manner that, when the steam rushes through it, a circular or 
rotatory motion is imparted tothe cross pipe, anda lsu tothe wash or other 
liquor, and in this way any sediment is preveuted from collecting in the 
bottom of the still, By this arrangement the ordinary chains in use for the 
purpose of agitating the liquid are dispensed with. The same mode of 
supplying the steam applies equally well for distilling low wines into spirits 
without the use of the heater. Connected to the upper part of the distilling 
vessel is a pipe for carrying off the low wines vapour into the lower com- 
partment of the second vessel ; and extending from the metallic diaphragm 
in it there area number of metallic pipes, passing upwards in a slanting 
direction, and connected at the upper part of this vessel to a larger pipe 
connected with an ordinary worm, When the vapour passes into the lower 
compartment of the second vessel, it becomes condensed by impinging 
against the surface of the metallic diaphragm, which is kept cold, or 
comparatively so, by the wash contained in the upper part of this vessel. 
Any uncondensed vapour which may remain in this lower compartment 
pas-es up through the set of pipes, hereinbefore referred to, into the worm. 
At the lower part of the upper compartment of the second vessel isa pipe 
fitted with a step-cock for conveying the wash from the vessel to the still, 
and to the lower part of the secund compartment is a pipe having two 
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branches, one of which is for conducting the hot low wines into a worm to 

be cooled down sufficiently before running into the receiver, while the other 

is for returning the weak and impure portion back to the still for re-distilla- 
tion. At the lower part of the still there is a pipe fitted with a stop-cock 
for discharging spent wash. 

1759. A. A. Crouu, Coleman-street, London, “ Preparation of material for 
the purification of gas."—Dated 14th July, 1864. ; : 

This invention relates to the employment of sulphuric acid, in a highly 
concentrated state, with sawdust, or other vegetable matter, the degree of 
concentration of the acid being such as to effect the desired carbonisation 
of the fibre without subsequent heating for that purpose. 

1766. R. A. BrooMan, Fleet-street, London, ** Manufacture of fluoride of 
silicium.”—A communication.— Dated 14th July, 1864. 

The patentee claims the manufacture of fluoride of silicium by reducing 
the oxygen of silica by means of carbon or of carbonated compounds in 
presence of fluoride of calcium, substantially in manner described. 

1780. T. TwinpELis, Wigan, ‘ Obtaining hydraulic and other cements from 
residuums or wastes.”’— Dated 15th July, 1864. 

The patentee claims, First, the manufacture of cement from alkali 
wastes by the use of clays and lime or chalk. Secondly, the manufacture 
of cement from residuum or wastes from the making of bichrome or the 
chromates, by the use of coals, slack, or any other carbonaceous matter and 
sulphur. Thirdly, the manufacture of cements by mixing together the 
chrome waste and alkeli waste by the use of lime or chalk clay, and 
coals or slack, or any other carbonaceous matter. Fourthly, the manufac- 
ture of cement from slay or dross from the manufacture of iron by the use 
of lime or chalk, clay and coals, or any other carbonaceous matter.? 

1784. A. A. Bonnet, Paris, “* Preparing and applying chemical fumigations 
to the treatient of human diseases.”"—Partly a communication.— Dated 
16th July, 1864. 

For the gout, lumbago, and diseases of the skin, the patentee preferably 
mokes use, either separately or in a compound state for the production of 
gases, carbonates of soda or of potash, resin from turpentine and other 
similar substances. For rheumatism, lumbago, and similar diseases, he 
uses bicarbonate of soda, or of potash, chloride of calcium, benzoin, and 
other similar chemical arrangements. The apparatus employed cannot be 
described without reference to the drawings. 

1804. H. E. F. Desriou, Welbeck-street, Cavendish-square, London, “ Compo- 
sition for protecting and preserving metals, such as iron, copper, and 
zine, used in the construction of ships.”—Dated 19th July, 1864. 

This composition is formed of vulcanised india-rubber and mineral pitch, 
in the proportions of seven hundred and fifty parts of the former to two 
hundred and fifty parts of the latter. 

1827. W. E. Gena, Wellington-street, Strand, “ Deconyelating oils,”—. 

communication.— Dated 22nd July, 1864. 

The means here used to preserve lighting oils in a liquid state in very 
low temperatures (to which they are sometimes exposed) is based upon the 
addition of certain agents in proportions varying with the nature of the oil. 
These agents are luciline and nut oil. 





Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, ge. 
1720. R. A. Brooman, Fleet-street, London, “ Improvements in batteries and 
clectiic printing telegraphs.” —A communication.—Dated llth July, 
864, 

The improvements in battcries consist in arranging their elements in such 
manner as from the same battery to obtain currents of different intensity. 
This the inventor effects by placing an additional copper or zine pole or 
electrode in one of the cells ; and, by carrying a separate wire from such 
electrode to a sending instrument, a current of a given intensity will be 
transmitted, say, to a sending instrument, and through it to the line wire 
by the ordinary wires, and also from the additional electrode by the 
separate wire to the sending instrament. Then, by connecting the two at 
the sending instrument, a current of increased intensity will be transmitted 
along the line wire. The improvements in electro-printing telegraphs con- 
sist in the employment of reinforced currents, or currents of different 
intensities, transmitted along one and the same wire, that is to say, the 
inventor employs an ordinary current, aud, when required, an increased or 
reinforced current, whether produced in manner before described or 
otherwise (whether voltaic or electro-magnetic), for the purpose of pro- 
ducing the release and consequent revolution of the type wheel, and 
by the reinfore-d current the release and consequent action of the printing 
machinery.—Not proceeded with. 

1823, A. V. Newton, Chancery-lane, London,“ Electro-telegraphic apparatus.” 
— A communication, —Dated 21st July, 1864. 

This invention relates to a novel arrangement of telegraphic apparatus 
which transiits signals by sounds, the sounds boing produced by the 
deflection of a suspended magnetic needle, which strikes against fixed 
metal bars or sonorous biniters, forming a part of a sounding apparatus, 
situate near the ear of the telegram receiver when inseribing the transmitted 
message at his desk, 


Cass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1661. J. Tayton, Arlington street, New North road, London, “ Endless band 
trush,"— Dated 4th July, 1364. 

The First part of this inven:ion consists in setting tufts of hair, or other 
suitable material, upon a flexible backing, such backing being composed of 
cross battens of wood, or strips of metal connected together by means of 
vulcaniseg india-rubber, or other suitable material, in such a manner as to 
form an endless band backing, by which means the band is made elastic 
and capable of being expanded toa considerable extent. This endless band 
brush is arranged for, and made to pass over, a drum pulley at one 
extremity, in connection with motive power, and to receive motion there- 
from ; at the other extremity it is made to pass over one or more drum 
pulleys, In cases wherein only one drum pulley is applied, it is carried 
upon an axle held in the hands of the operator, and in cases wherein two 
or more drum pulleys are applied, they are each carried upon a separate 
axle attached toaframe or carriage held in the hands of the operator. 
Lrushes constructed as hereinbefore described may be ap) lied to brushing 
and cleaning human hair, skip, wearing apparel, and such like purposes,— 
Not proceeded with, 

1675. J. Bs Howkn, Shefidd, “ Apparatus for wringing and mangling.” — 
Partly a communication. — Dated 6th July, 1864, 

This invention relates to tuose machives or apparatus for wringing and 
mangling which perform that operation by means of rollers, and consists in 
the application of a peculiar form and arrangement of metal springs exerting 
pressure to press the rollers together, and in the frames which fix and 
support the machine to the tub, vessel, or otherwise, vecording to require- 
ments in its use, 

1677. D, TRUNKS, Accrington, “* Watches, &e.”—Dated 6th July, 1864, 

On the shaft of the tusee of a watch the inventor fixes a pinion, and 
gears it into a wheel, to the shaft of which he fixes a finger or pointer, and 
forms on the face of the watch an indicator formed of a segment of a circle 
corresponding with the outer end of the finger or pointer, and marked at 
one exiremity “up,” and at the other extremity “down.” The pinion 
moves with the fusee and turns the wheel, and also the said finger or 
pointer, and when the watch is down or unwound, the finger points to the 
word *“*down” on the segment, and when the watch is being wound up, 
the movement of the pinion is reversed, and gives reverse motion to the 
wheel and finger until the latter points to the word “ up” on the segment. 
As the watch works the finger proceeds again to the word “down,” and 
thus the condition of the watch, whether it requires to be wound up or 
not, can be detected by the position of the floger on the segment.—Not pro- 
ceeded with, 

1679. A. B. B. Von Raturn, Fiizroy-square, London, “ A new system of locks 
and keys." — Dated 6th July, 104. 

This invention cannot be described without reference to the drawings. 

1680. F. J. Buaa, Lpswich, ** Manwacture of pressed leather."—Dated 6th 
July, 1864. 

According to this invention, in place of using curriers’ waste in making 
pressed leather, the patentee uses tanned fleshing pieces, which are waste 
pieces made by machines employed to split hides; they are made in the 
first cut taken by the machine in levelling the hide betore commencing to cut 
a sheet of uniform thickness from it, These pieces being of large size make 
a pressed leather which is very superior to ary heretofore manufactured. 
Also, in the process of manufacture, the patentee employs in combination 
with the tanned fleshing pieces, and as a cement, gelatine or animal glue, 
which is much less affected by moisture than is flour paste ; when combined 
with the leather it beconies acted on more or less by the tanning principles 
contained therein, and is thercby rendered more or less insoluble. 

1685. G. Murray, Paris, “ Apparatus for writing.”"—Dated Tih July, 1864. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

1602. C. H, CoLLErte, Lincoln's-inn- fields, London, ‘* Washing machines.”"— 
A communication.— Dated Tth July, 1864. 

‘Lhis invention relates to a previous patent, dated 17th Oct., i863(No. 2546), 
and consists, principally, in superseding or dispensing with the upper portion 
of the supports of the driving gear of the machine and drum, The inventor 
uses two drums or cylinders, placed imax diately over the vessel which con- 
tains the washing liquid, on separate shafts opposite and parallel to each 
other ; one is fixed on its shaft, and made to rotate by a handle or other 
convenient method or motive power, and the other is made to rotate on its 
own shaft at the lower part, In the interior of the veesel are two smaller 
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rollers, under and parallel to the two above-described drums or cylinders 


respectively, and made to rotate on fixed shafts. The vessel is fitted inter- 
nally with horizontal cylindrical rollers or drums parallel to the others, as 
described in the said former patent. 


One or more endless driving straps, | 


belts, or bands of suitable material, intended to transmit a rotary motion to | 


the interior drums or rollers, pass or passes over the first-named drum or 
cylinder, which is rotated by the handle, and pass or passes inside the 
vessel, under and outside the smaller rollers directly underneath at the 
bottom of the vessel, round and outside the drum or cylinder, which rotates 
on the shaft secondiy above mentioned, and which, by a mechanical con- 
trivance, gives and maintains the tension of the endless driving straps, 
belts, or bands, and returns again into the vessel, passing immediately 
under the horizontal drums or rollers in the wash vessel, and out again 
outside, and over the first-mentioned drum or cylinder, and round as 
before. The linen or fabrics to be washed are placed in the washing vessel, 
on the top of the interior rollers, and the washing is accomplished by the 
rolling of the linen or fabrics over the rollers, and between them and the 
endless driving straps or band. 

1693, E. H. Carnutt and W. Curtrs, Bradford, ‘‘ Steam hammers.""—Dated 
8th July, 1864. 

This invention relates to the framing or standards of steam hammers, 
and consists, First, in constructing the hammer-framing in one entire piece, 
and in making a circular or other shaped tap or hammer-head to work up 
and down in a cylindrical or other shaped chamber forming part of the 
framing. Secondly, in constructing the framing or standards of steam 
hammers of a diagonal metal structure, which may be made of three or 
more pillars ; or the framing may be very materially modified, and still 
retain the essential features and strength of a diagonal supporting struc- 
ture up to the cylinder or the plate upon which the cylinder rests, 
Thirdly, in the use of a variable floor line and of bottom pallets of unusual 
thickness, whereby the full length of the stroke can be obtained for small 
or large objects; whereas at present, when a large object is placed under 
the hammer, a considerable portion of the stroke is lost, or unavailable 
when most wanted. Fourthly, in the application of a stage for the 
attendant placed between two supports, and constructed with metal and 
glass framing, so that while he has a full view of the work upon the anvil, 
he is at the same time protected from the heat. 

1698. G. RusseLL, Albany-street, Reyent’s Park, London, * Construction of 
apparatus for carrying or supporting stretchers and other articles or 
wewhts from the shoulders of bearers.” —Dated 8th July, 1864. 

The First part of this invention consists in forming or adapting to the 
shoulder of a bearer a somewhat broad strap or band, formed by preference 
of leather. This strap is wider at or about its centre than at either end, 
and is curved or shaped so as to fit and adjust itself to the shoulder of the 
wearer. It is united to another and similar strap for the other shoulder by 
a small connecting piece, also of Jeather, or other suitable material, which 
passes round the back part of the neck, and so always maintains the 
shoulder pieces in position, Straps are connected to the shoulder pieces, 
or they may be formed in a piece therewith, and depend therefrom, 
carrying a ring at bottom for the reception of the stretcher arm when 
used for carrying stretchers, the length of the straps being regulated by a 
buckle, so that the apparatus may with great facility be adapted to any 
wearer to whom it may be applied. The bearing surfaces of the apparatus 
before described are appiied to the shoulders in such manner that they are 
enabled to bear great strain without much exertion from the wearer, and 
being immovable thereon do not exert that friction which is so detrimental 
to the straps hitherto employed for supporting stretchers, The Second 
part of the invention consists in attaching to straps for securing bodies to 
stretchers additional or supplementary straps for passing round the legs 
of the body, 

1707. R. A. BROoMAN, Fleet-street, London, “ Presses.”"—A cominunication, 
—Dated 9th July, 1864. 

This invention canuot be described without reference to the drawings, 
1715. T. McGran, Shejield, ** Cutlery bolsters." —Dated 11th July, 1864. 

This invention consists in stamping, embossing, or producing ornamental 
impressions or configurations upon that part of all descriptions of table 
cutlery called the bolster, ‘The bolsters are made solid, of iron, steel, or 
any other suitable metal. 

1718. A. V. Newton, Chancery-lane, London, ‘‘ Apparatus for measuring the 
flow of liqui’s.”—A communication.— Dated Lith July, 1864. 

This invention consists in fitting a mash tun or other vessel with appa- 
ratus that will regulate the admission of liquid thereto, and the discharge 
of liquid therefrom, which admission and discharge will be registered by a 
counting apparatus. The mash or other liquid is admitted into the measur- 
ing vessel through a pipe or opening, which is fitted with a vertical sliding 
valve for cutting off the supply. This valve is attached to a long vertical 
sliding rod, fitted at top and bottom with disc valves, the upper one of 
which when raised admits steam to the apparatus to heat the mash, and the 
lower one when depressed closes the discharge opening for the mash. This 
valve rod is made buoyant by having an adjustable cylindrical float attached 
to its lower end, which float when depressed enters a recess in the bottom 
of the mash tun, in the centre of which recess a seat is provided for the 
discharge valve. A projection on the upper part of the valve rod works a 
rock lever in connection with the registering apparatus, and thereby sets 
that apparatus in action at every rise, or it may be fall, of the valve rod ; 
which rise or fall, by operating the slide valve,of the supply pipe, indicates 
the flow of a measured quantity of liquor. To ensure a sudden, in contra- 
distinction to a gradual, action of this valve, a contrivance is employed to 
prevent the rod from rising until the liquid attains a given height, when it 
wil be suddenly freed, and the valve rod float wili force up the rod, 
thereby closing the admission pipe, and simultaneonsiy opening the 
discharge pipe. In like manner, to prevent the valve rod from falling 
gradually as the liquor discharges from the vessel, provision is made for 
holding it up until the liquor has run out. 

1719. J. STICKLAND, Gee-s/reet, St. Luke's, London, *‘ Apparatus for laying 
veneers on to surfaces.” —Dated llth July, 1864. 

This invention consists in laying veneers on to the surfaces of cylindrical 
or round pieces of wood, such as curtain poles, by placing such pieces of 
wood, together with the veneer that is to be laid upon the same, between 
two horizontal or incl ned flat surfaces or tables that are made to exert a 
pressure upon them, and then the veneer, having been previously coated 
with glue, imparting to the one flat surface or to both such a motion 
relative to the other as to cause the piece of wood situated between them tuo 
roll upon and take up the veneer as it passes over the same, the pressure 
exerted at the same time by the two flat surfaces or table being sufficient to 
press all the superfluous glue from between the picce of wood and the 
veneer, and to cause the latter to adhere firmly to the former.—Not pro- 
ceeded with. 

1724, J. Rovinson, New Kent-road, London, ** Apparatus for sharpening 
verticaland circular saws without the use of siles.’—Dated 12th July, 
1564. 

This invention relates to a machine for sharpening vertical and circular 
saws, without the use of files, by means of a small emery wheel or surface, 
which enters between the teeth uf the saw, which small revolving grinding 
surface receives rotary motion, 

1726. B. Greenwoop and J, Unperwoop, Bradford, “ Hair and flesh 
brushes.” — Dated 12th July, 1864. 

This invention relates to brushes to be employed for brushing the human 
hair and skin, and consists in fixing a series of narrow brushes on to a long 
endless belt or strap, and crosswise thereof; the aforesaid belt passes over 
pulleys mounted in a frame, rotary motion being imparted to said pulleys 
by wheeiwork or otherwise. By these meaus the brush is rendered 
flexible or yielding, as those parts between the centres of the two pulleys 
being unsupported when brought into contact with the human head or 
body adapt themselves readily to the form or shape thereof. 

1727. S. Canny, Hast Ham, Essex, “ Apparatus for calcining bones, and for 
reburning and reviviyying animal chcrcoal,”—Dated 12th July, 1864. 

This invention consists in making along retortof a D-shape, in preference 
or of any other ordinary and suitable form, and in laying and setting the, 
same in an inclined direction at such angle as will allow the contents to 
run down the retort by their own gravity, or by the force of supply at the 
upper end. The angle preferred is about thirty-two and a half degrees. 
1730. C. V. De Wainy, South Molton-street, London, ** Buttons.”— Dated 

12th July, 1864. 

The shanks of these buttons, whether they be made of silk, thread, 
metal, or any other material, instead of being sewn to the garment, are 
fastened by means of a metallic wire or thread passing through a hole in 
the same to a flat piece of gutta-percha, leather, bone, metal, or any other 
substance placed underneath between the stuff and lining, or otherwise, 
thereby preserving all necessary play for buttoning and unbuttoning, with- 
out liability of being unsewn or worn off.—Not proceeded with, 

1733. J. ToMLinson, Kimberley, and T. BRassincton, Nottingham, “ Securing 
envelopes, cases, covers, or wrappers.”"—Dated 12th July, 1864. 

This invention consists in inserting a narrow strip of metal through a 
series of slits cut in the lower fold or folds of an envelope, case, cover, or 
wrapper, and securing the said strip therein by turning the ends over on 
the imside, and retaining it in position by a piece of paper, linen or cotton, 
or other textile fabric or metal, partly or wholly over the said strip, on the 
inside of the envelope, case, cover, or wrapper, the upper flap of the 
envelope, case, cover, or wrapper, has a strip of metal passed through a 
slit from the inner side ; this strip is preveuted from falling out by a strip 
of linen, or other convement material, passed through slits cut in the 
end of the strip on the inside of the envelope, case, cover, or wrapper. 
Such strip of jincn or other material, is attached or caused to adhere to 
the envelope, case, cover, or wrapper, by gum, glue, or other equivalent 
agent. In the end, on the outer side of the upper flap, a tongue is cut, so 
that when the strip is pushed through a slot in the lower flap lying parallel 
to the first mentioned strip, and pist the lower side of the first-mentioned 
strip, the tongue, which stands up a little, will pass inside the first-mentioned 
strip, and will firmly cecure the envelope, case, cover, or wrapper. 














1734. W. Cuank, Chancery-lane, London, “ Producing designs and ornamen- 
tations by means of metallic surfuces.”"—A communication.—Dated 12th 
July, 1864. 

Tin and other metallic foils have been already produced with a metallic 
lustre presenting a similar appearance to watered silks and mother of pear]. 
These peculiar effects are produced by removing the superficial casting of 
the tin forming the surface of the metal by means of acids, and thus 
effecting the crystallisation of the tin, the facets of which in reflecting the 
light produce the watered effects desired. These metallic surfaces are 
variously applied, and especially for purposes of ornamentation. This 
invention consists in applying colours to these surfaces produced as above 
described by printing or impression. In this manner the inventor obtains 
a new product in which the watered designs form a ground relieved by the 
coloured impression, the whole effect being similar to incrustation, The 
colours may be applied by any of the known processes, whether by an 
autographic, lithographic, typographic, or uther press ; or by the reserve 
process, transferring, engraving, or, in fact, any method of impression,— 
Not proceeded with. 

1735. A. Boscu, Hatton-garden, London, ** Manufacture of window blinds,” 
—A communication.— Dated 12th July, 1864. 

For the purposes of this invention very slight thin rods of wood, of a 
cylindrical or other transverse section, are used, which are woven together 
as weft by means of warp threads at intervals, leaving the intermediate 
parts without warps. In weaving the fabric for these blinds, sheds are by 
preference opened in the warp by what is technically known as cross weav- 
ing, the slight rods of wood being introduced and tied or bound and held 
tightly in between the warps. The distances apart at which the warps are 
used may be varied, and the number of warps at each place may also be 
varied according to the effect desired to be produced. Ordinarily, however, 
the sets of warps are equally spaced, say from an inch to an inch and a half 
apart, and each set consists of four warps of a suitable strong thread of flax, 
or other material ; the four constituting a set are divided, and are workeu 
two warps below and two warps above, and the two pairs are alternately 
raised and depressed, and the slight rods of wood are passed into the sheds 
as they are successively opened, 

1787. G.O. Wray, Clement's-inn, London, “* Portfolios."—Dated 12th July 
1864 

This invention cannot be described without reference to the drawings. 
1740. W. Spence, Charing Cross, London, ** Manufacturing metallic screw 

nuts."—A communication.— Dated 13th July, 1864. 

This invention has reference to the manufacture of the same complete as 
to the forming of the screw thread therein, and consists in the several 
combination of parts hereinafter described. The machine for this purpuse 
is provided with a main shaft, suitably mounted in a frame, on which shaft 
are fixed cams, adapted to work the tools or instruments for effecting the 
several operations of cutting, swaging, punching, and hammering, through 
the intervention of connecting mechanism. ‘the operation of cutting a 
required length from a bar of heated metal is performed by means of a 
fixed holding jaw and a movable cutting jaw, worked by a lever and cam, 
this movable jaw being formed with a cavity to receive the end of w bar of 
a depth corresponding with the length required to be cut off. The opera- 
tion of swaging is performed by means of a die, which is dished in the 
form corresponding with that required to be given to the face of the nut, 
such die being formed or fixed on the end of a hinged arm, and being 
brought down as required upon the blank by the action of a cam, and 
raised therefrom by the reaction of a spring tixed to the bed widerneath 
the said arm, the blank having been previously placed under the die by 
means of a pusher and spring guides. The operation of punching is per- 
formed by means of a punch contained in the swaging die, which punch is 
forced through the blank by the action of a tappet cam, while the blank is 
held down by the swaging die, the latter being withdrawn by the spring 
to the bed (as before stated), and the punch being drawn back into the 
body of the die by the action of a cam, on an arm or lever connected to 
the punch holder. After the foregoing operations of swaging and punch- 
ing the blanks is advancea by the pusher, before referred to, against a 
yielding holder, by which it is held in the requisite position to receive the 
point of a mandril, elevated by means of a cam, the further rising of which 
mandril lifts the blank from the holder, and ailows the latter to be with- 
drawn bya spring. And the operation of hammering the sides of the nut 
is performed by two horizontal hammers, projected by strong springs, and 
withdrawn by cams, so as to hammer the siues against fixed anvils, the 
nut being held firmly on the point of the mandril, and pressed upon by a 
clamp brought down upon it by a cam. The mandril is forced further 
through the hole in the nut, so as to complete its required form, and is 
then withdrawn therefrom by acam and arms, and the clamp is also with- 
drawn by a spring, when the libera:ed nut is moved by a finger into the 
position required for receiving the final hammering on the top and bottom 
by the descent of a vertical trip hammer, after which it is discharged from 
the machine through an aperture. The horizontal and vertical hammers 
are each provided with a collar and cushion, in order to prevent injary to 
the parts when set in motion while the machine is empty. 

1765. W. C. TuurGar, Norwich, “ Instrument for protecting gardens and 
Jields from birds.” —Dated 14th July, 1864. 

This invention consists of a drum or barrel mounted upon a spindle, 
which is made to revolve in suitable bearings. The patentee makes the 
drum or barrel of iron, or other meta!, with one end open and the other 
closed or solid. The interior of the drum or barrel he makes bell-mouthed, 
or conical, that is to say, wider at its open end than its closed end, 
Around its periphery of the drum or barrel, and near its closed or solid 
end, he fixesa series of percussion nipples with holes or perforations 
through their centres. He places percussion caps on the nipples, and the 
caps revolving with the drum or barrel are discharged by a hammer falling 
upon them at intervals ; he effects the revolution of the drum or barrel, and 
the raising of the percussion hammer by cluckwork connected therewith. 
The instrument may be wound up once or twice a day, and may be made to 
discharge a given number of caps every hour, and by repeated explosions 
birds may be effectually frightened from the vicinity of the instrument. 
The instrument is supported upon a stand, A guard is attached to the 
stand to prevent caps falling off. 

1768. J. G. Toneux, Southampton-buildings, Chancery-iane, London, “ Wate 
wheels.” —A communication.” —Dated 14th July, 1364. 

This invention cannot be described without refereuce to the drawings. 
1769. W. K. Westiy, Leeds, ‘* Machinery for hackling, combing, and pre- 

paring to be spun, jlax, hemp, &e.""—Dated 14th Juty, 1864. 

This invention cannot be described without reference to the drawings. 

1771. D. B. Grove and W. Carron, Birmingham, “ Buvelopes.”—Dated loth 
July, 1864. 

These improvements consists, First, in making envelopes with attached 
seals, plain or ornamental, for the purpose of giving great security in 
sealing or fastening the said envelopes. The improvements consists, 
S condly, in making reversible envelopes, so that they can be used for a 
second enclosure. The improvements consists, Thirdly, in providing 
envelopes with a piece of paper attached to the inside to be always present 
and ready for writing on. The improvements consists, Fourthly, in making 
blanks for envelopes to be opened at the ends when folved or fastened for 
books, papers, patterns, or other articles intended to be transmitted by 
book post. The improvement consists, Fifthly, in a method of making 
envelopes to be used as direction labels. ‘ 

1781. E. Bures, Cross-street, Wilderness-row, London, ** Letter balances.”— 
Dated 15th July, 1864. é 

This invention relates to the application of a constant weight to a bent 
lever, whereby different weights attached to the opposite end of such lever 
are determined and ascertained by the moving of the constant weight from 
a vertical and pendant position on its fulcrum to a position more or less 
towards the horizontal, and where it will possess greater or less leverage 
over the opposite end to which the body to be weighed is suspended ; and 
the invention consists of a particular application and combination of the 
parts whereby the different weights are determined and indicated. —Not 
proceeded with, 

1782. T. Jounson, Hadleigh, Sujfold, “* Machinery for washing and cleansing 
bottles, dc.” —Dated 16th July, 1804. : 

This improved machine is formed with a skeleton frame about thirty- 
two inches in height, more or less, having a rectangular opening at 
the top, and an open or closed box or trough at the side, and is fitted with 
suitable gearing for giving the motions of the moving parts, as hereinafter 
described. Across the opening of the frame above mentioned, and a little 
above it, one or more horizontal shafts are mounted in suitable bearings ; 
these shafts are driven backwards and forwards by a crank or cranks, and 
caused to revolve at the same time. Upon each of the shafts are fixed, at 
any required distance apart, two or more discs between which the bottles, 
jars, &c., required to be cleaned are placed and fixed by adjusting pistons, 
which are fitted in the end or outer discs; the adjustment of the pistons 
allows the machine to take bottles or jars of different lengths at the same 
time. The inner ends of these pistons are formed with cups, in the bottoms 
of which are fitted washers of vulcanised india-rubber, cork, or other 
elastic substance, against which washers the mouths of the bottles, jars, 
&c., are pressed by the pistons, and thus their contents are prevented from 
leaking while undergoing the internal cleaning operation, the adjusting 
pistons are fixed in the required position by set screws. For cleaning the 
inside of bottles, &c., water, pounded granite, or broken glass, sifted toa 
suitable size, lead shot, coarse sand, or other suitable substance may be 
used, which, upon being rapidly agitated by the compound motion of the 
machine, quickly removes from the outside any dirt or impure adhering 
matter. ‘The rotary motion of the dises is given by a worm in gear with 
notch wheels on the ends of the disc shafts. The said worm drops out of 
gear in rising and falling beatings in order that the disc may be turned 
round by hand freely whea putting in and taking out the articles to be 
cleaned. For cleaning the outside of the bottles, &c., the side box or trough 
before mentioued is fitted with two horizontal discs, upon each of which & 
sponge holder and two upright brushes are fitted, so that the said sponge 
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holder and brushes can be adjusted along radial slots in the discs at various 
distances from the centre, and fixed as required by a clamping screw 
underneath. 
1786. J. Cayton, Westbromwich, “ Furnaces for heating and melting iron 
and steel, &c."— Dated 16th July, 1864. 4 

This invention has reference, principally, to furnaces for heating ingots 
or masses of iron and steel, but is also applicable to furnaces for melting 
iron and steel, and to furnaces for various other purposes. In arranging a 
furnace for heating ingots of iron or steel the patentee places the fire grate 
or fire bars of the furnace at the back or the side of the furnace, opposite 
to that at which the opening for charging the ingots into and removing 
them from the furnace is situated. The fire of the furnace, after passing 
the furnace bridge, travels along the arch and over the furnace bed to the 
opening at which the ingots are introduced, and, di ding, passes back 
through a flue under the bed of the furnace to the stack or chimney. Or 
the fire may pass back to the chimney or stack over the arch of the furnace, 
instead of under the furnace. The openings at which the ingots are 
introduced and removed are provided with sliding doors and counter- 
balanced or other doors. The furnace is fed with fuel through fire doors at 
the side or back of the furnace. By arranging the parts of the furnace in 
the manner described, the ingots, when placed on the bed of the furnace, 
have their greatest length in the direction in which the fire is travelling. 
The fire consequently passes over and between them, and heats them with 
greater uniformity than when it passes over them transversely, as it does 
in furnaces of the ordinary construction. Two or more of the furnaces 
may be conveniently built side by side and open into a common chimney. 
The waste heat of the furnace may be used for heating either a horizontal 
or vertical steam boiler. 
1789. A. Barcuay, Kilmarnock, “‘ Manufacture of pig iron.”—Dated 16th 

July, 1864. 

This invention relates in the first place to the manufacture of pig iron by 
mixing in the pig bed, together with the sand or other material usually 
employed, a quantity of engine or furnace ashes, coke, charcoal, or other 





The box is held in the hand in an inclined position, and the money in its 
descent is arrested by a small trap or slide, which closes the end of the 
channel, and retains the coin or ticket between the glass surfaces. The 
guard or collector is thereby enabled to inspect and count the coin or 
tickets collected, and, if correct, by removing the small trap or slide by 
pressing on a small button near the handle, the coin or ticket will drop 
into the box or receptacle below.—Not proceeded with. 

1751. B. Smrru, Cumberland-street, Birmingham, “ Apparatus used when 

drawing iron, steel, and other metal tubes.” — Dated 12th July, 1864. 

For the purposes of this invention, the dies, rings, or instruments 
through which iron, steel, and other metal tubes are to be drawn, are made 
by what is technically called chill casting ; and such dies, rings, or instru- 
ments when in use are placed in suitable draw plates or other holders. 
The forms of these rings or instruments will be varied according to the 
circumstances under which they are to be used. In making chill cast rings 
or instruments for finishing iron and steel tubes where the edges of the 
dies, rings, or instruments are to produce a slight cutting effect, the dies, 
rings, or instruments are made truly cylindrical or parallel on the inside. 
The ends are, by preference, formed at right angles to the central axis of 
the instrument. On the outside, a projecting or surrounding rib or 
projecting collar is formed, on which, in some cases, a hoop of wrought 
iron is shrunk, This collar or projecting rib is to enter a groove or recess 
formed in the draw plate or other suitable holder; by this means what 
may be called a chill cast iron brushing or lining will be used in the 
—- of the draw plate or holder, through which a tube is drawn, which 
ining or bushing may be readily changed or turned end for end when one 
end has been worn. Or the worn end may be ground off and the instru- 
ment again used. When the rings, dies, or instruments are to be other- 
wise employed, then the forms will be modified accordingly. In casting 
these instruments iron moulds are used with internal iron mandrils or 
cores of the form and sizes of the desired interior passages of the instru- 
ments, which cores or mandrils are driven out as quickly as may be in 
order that the cast metal may not cool too much thereon, as is well 

derst in many chill castings’ for other purposes, 





carbonaceous or refuse matters, for the purpose of the better carbonising 
or softening of the iron. The Second part of the invention consists in the 
casting of the pigs or bars of iron with small indentations or recesses at 
each side of the bar, and opposite to each other, for the purpose of render- 
ing the pigs or bars more easily broken by the hammer or otherwise. The 
apparatus employed for effecting or forming these indentations in the pigs 
consist, essentially, of a pattern made of metal or wood, in the sides or 
outer surface of which indentations or notches are formed similar to those 
to be produced in the pigs themselves. 


1791. W. WuitLEy, Notting-hill, “* Washing machines."—Dated 16th July, 
1864. 


This invention relates to certain improvements in washing machines 
whereby a reciprocating motion of the dash or beater is obtained. For this 
purpose the patentee proposes to attach to the end of the crank shaft actuat- 
ing such dash or beater, a pinion wheel gearing into a horizontal or segmental 
toothed rack, in the centre of which is a vertical red moving on a pin or 
bolt at its lowest extremity ; at or near the centre of the rack is secured one 
end of a connecting rod or bar, the other end running to the back of the 
machine, and secured to the crank handle of the second shaft. By these 
means the machine may be worked by the cranked or winch handle ; ora 
fly wheel and fast and loose pulley may be placed at the opposite side of 
the second shaft, and be driven by steam or other power. Thus the dash 
or beater is not only moved up and down, but by the reversing action of its 
shaft caused by the rack and pinion it is also moved from side to 
side, thus turning over the clothes to be washed, and squeezing them at the 
same time at every revolution of the driving shaft. 


1792. T. C. Espy and M. Murpon, Durham, “ Apparatus for lighting and 
extinguishing gas lamps.” — Dated 16th July, 1864. 

In performing this invention the inventors apply around and below the 
burner of the lamp four or more or Jess pieces of soft iron, or any other 
metal or metals, coiled around with insulated wire, or other conducting 
wire, after the manner of constructing electro-magneis, such wire being 
connected by suitable connecting wires to the positive and negative poles 
of a galvanic battery, or other generator of electricity The wire from one 
magnet in a lamp passes down the post and along the earth, or from lamp 
to lamp above ground to the next lamp, and so on; and is either con- 
ducted ultimately to the battery, or the circuit is completed by the earth. 
Below the magnets are placed sliding armatures, so that when the current 
is established they rise to the magnets and carry a pinion on a wheel 
upwards, thus turning on the gas tap in connection with the wheel. 
Another slide above the armatures moves a spiral wire around the tube of 
the burner in connection with a platinum wire extending to the top of the 
burner. This platinum wire is rendered red or white-hot by the passage of 
the electric current and ignites the gas. When it is desired to extinguish 
the whole series of lamps the current is cut off, the armatures, the slides, 
and spiral wires, fall simultaneously by their own weight, the taps become 
shut off, and the lamps extinguished. By this invention any number of 
street or other lamps may be lighted and extinguished in a town or city at 
about one and the same moment, thus dispensing with personal attendance 
at any of the lamps.—Not proceeded with. 

1795. F. Sepoum, Newcastle-upon-Tyne, “ Manufacture of iron.” —Dated 18th 
July, 1864. 

This invention relates to a new process or method of manufacturing iron 
in which the inventor employs, in combination with the materials or sub- 
stance usually termed refuse pyrites, manganese, Or Manganese ores in 
suitable proportions.—Nvt proceeded with. 

1797. P. G. B. Wesrmacort, Elswick, Newcastle-upon-Tyne, ‘* Machinery 
used for dressing stone.”—Dated 18th July, 1864. 

This invention consists in combining machinery in such manner that 

the tool or cutter, after having made a cut, is by machinery moved into 
ition against or in contact with the work for the next cut, and is there 
held until it receives the next blow of a i h 





lly worked . 


1742. W. Parsons, Birmingham, ‘‘ Lever fastening for sleeve links, dc." — 
Dated 13th July, 1804. 

This invention is carried out as follows :—Upon one side of a disc or flat 
plate of metal, a catch is hinged in the usual manner, the said catch being 
so bent over that its free end falls upon the plate of metal to which it is 
hinged. The spring by which the necessary action is given consists of a 
piece of flat metal (by preference a piece of blued watch steel), which is 
secured by affixing the centre of the said flat piece of metal to the disc in 
such a manner that the two ends may be free to be acted upon by the two 
levers hereinafter described. The first of these levers consists of a pro- 
jection in the catch near to the end where it is hinged to the disc of metal, 
the effect of this one being to cause the catch to fly open when it is released 
from its fastening. The second of these levers consists of a metal thumb- 
piece which is hinged upon the disc exactly opposite to that part where the 
catch is hinged; this thumb piece is fitted with a slot or groove, and the 
free end of the catch having a corresponding projection takes therein upon 
being pressed, and the fastening is complete. The thumb piece has a pro- 
jection upon which the second lever acts, the tendency of the lever being 
to press the projection upwards. When it is desired to release the catch, 
the thumb-piece is pressed in an opposite direction, when the free end of 
the catch is at once released from the slot or groove into which it had 
taken, and the first lever (as hereinbefore described) causes the catch to fly 
open. 

1744. V. Pgan and A. F. Leeros, Paris, ‘‘ Cojins.”"—Dated 13th July, 1864. 

According to this invention the patentees coat the coffin internally and 
exernally, or only internally or externally, with a layer of composition 
prepared with bitumen, asphalte, tar liquid, or solid marine gluc, sulphur, 
combined or not with resin, white lead, or other analogous agents, having 
the property of preventing the escape of noxious and infectious gases. 
‘They do not make any alteration in the form or dimensions of the coffin, 
which, after being coated as hereinbefore described, is closed hermetically 
with a glass lid, by means of a rabbet andthe above composition. When 
the body is to be put into the ground, the wooden lid is then screwed on as 
usual over the glass lid. A tube may be put into communication with the 
interior of the coffin and the external air for the escape of gases. 

1746. J. Lewis, Preston, “* Machinery for making bolts, rivets, spikes, d-c."— 
Dated 13th July, 1864. 

The pateutee clauns, First, the general arrangement and construction of 
improved machinery for making bolts, rivets, spikes, and other like 
articles with square or other shaped shoulders. Secondly, so constructing 
the dies to form the shoulders required, that they likewise act as pressure 
plates, between which the iron is rolled, and consequently reduced to the size 
required. Thirdly, rolling and reducing of the iron between two surfaces 
in a horizontal direction, thereby overcoming the great difficuity that has 
always been found in making bolts, &c., with square or other shaped 
shoulders by machinery. 

1747. G. W. Prrcugr, Cullum-street, London, “‘ Selj-adjusting pipe wrench.” 
—A communication.—Dated 13th July, 1364. c 

This invention cannot be described without reference to the drawings. 

1748. E. Kerrvisu, Liverpool, “ Apparatus for collecting money or tickets.” 
—Dated 13th July, 1864. 

This apparatus consists of a box to be carried in the hand by the collector 
most geucrally, but it may be conveniently made a fixture if desired, and 
when used at night a lamp can be affixed to it. It is provided witha 
funnel or opening, which is of sufficient size to permit the largest coin or 
ticket to pass through ; the money or ticket placed in the funnel falls on a 
rotating disc or drum, which, while it is large enough to admit the largest 
coin or ticket, yet will not alow the smallest piece to return through the 
aperture, the crum being provided with a ratchet wheel, which allows it to 
turn in one direction only. The box is further provided with a channel 
(the top and bottom of which are made of glass, removable for cleaning), 
leading to an inner chamber or r tacle, which is securely locked or 





sealed if required, a piece of silvered plate glass being placed beneath the 
glass channel so that the collector can see both sides of the coin or ticket. 





1753. P. MaitLann, River-street, Myddleton-square, London, “‘ Apparatus for 
boring ground for wells, d-c.”—Dated 13th July, 1864. 

In carrying out this invention the boring or cutting tool is adapted to the 
end of a hollow rod composed of a number of tubes screwed into each other 
by their ends, or otherwise connected together, so as to form a hollow rod 
of suitable length. This hollow rod is open both at top and bottom, and 
throughout its whole length, so as to receive a cylindrical vessel or bucket, 
which may be suspended in the hollow or tubular rod by a cord, chain, or 
solid rod made in suitable lengths, so that the bucket may be moved up or 
down the hollow rod when required. The bucket is provided at its bottom 
or lower end with clack valves which open inwards, so that when, during 
the boring operation, the disintegrated soil or rock is forced up against 
them by the action of the cutting tool or boring instrument, it will open the 
valves and enter the interior of the bucket. Another set of valves, which 
open outwards, may be placed at the upper end of the bucket, and, if 
desired, these latter, when opening, may be made to act upon a detent and 
release a hammer, which by striking on a detonating cap will cause an ex- 
plosion which will indicate that the bucket is full, and must be withdrawn 
and emptied and let down again to the bottom of the tubular rod. The 
bucket is sur ded at any ient part with suitable packing, which 
will prevent the disintegrated soil from ing, except into the interior. 
Itis also provided with spring catches or pins, which, by taking into grooves 
or recesses made on the interior of the lowermost joint or part of the tu bular 
rod, will hold the bucket in its place during the boring operation, and until 
the spring catches are released. Instead of these spring catches the bucket 
can be held down by mans of a bayonet point.—Not proceeded with. 

1756. R. Smitu and J. Bootu, Manchester, ‘* Manufacture of paper hang- 
ings.” —Dated lith July, 1864. 

This invention consists in printing the glaze on a paper that has been 
previously grounded with a ly colour in the usual manner ; by this 
means a glaze of greater brilliancy may be obtained, and diff coloured 
glazings can be introduced on the same body colour in various parts of the 

attern, and in addition to the various coloured glazings on the paper hang- 
ngs other patterns may be printed thereon. 


eee W. Wuitr, Abergavenny, “ Umbrellas and sunshades."—Dated 14th 
uly, 1864. 

This invention is carried out as follows:—Each rib is jointed in the 
middle with a stop back joint, similar to that of a single jointed rule ; this 
admits of the ribs folding in the middle of their length, which they do in an 
outward direction, but maintain their straight line rigidly in the oppesite 
direction ; the strainers or stretchers are attached to the same joint rivet. 
The slide or runner is moved up the handle to collapse the umbrella or sun 
shade, and downwards to open or expand it, that is to say, in the contrary 
direction to those in present use. By being so constructed and operated the 
covering folds itself up to just half the length of the rib. The handle is 
telescopic, made small, of two, three, or more sliding pieces, with a groove 
and stud to prevent collapsing when the umbreila or sun shade is ex- 
panded ; it works with a double spring to keep the frame extended. When 
applied to a walking stick, the article is of the same construction, but with- 
out the handle, and in the interior of the ferrule and slide is fixed a spring, 
somewhat in the line of the stick, fastened at the lower end, and regulated 
or acted on near the upper end 72 small thumb screw, so as to fix to diffe- 
rent sizes of sticks. The slide, in both cases, is about three inches in length. 
—WNot proceeded with. 











COMPLETE SPECIFICATIONS. 


1564. G, HASELTINE, Southampton-buildings, Chancery-lane, London,“ Smeit- 
y= and reducing ores and metals."—A communication.—Dated 22nd 
une, 1864. 

This invention relates to a furnace constructed with four wings at the 
bottom, for which reason it is designated a winged furnace, @d other 
devices connected therewith, and the said invention consists, chiefly, in ar- 
ranging a reservoir containing water at the top of the stack, and another 
containing the refining flax at the side, with the arrangement and novel 
combination of the pipes, for conducting water, refining flux, and hot air, 
and also in constructing the furnace with wings arranged on each side of the 
— the said wings having movable tops, with side doors and a perforated 
nclin bs 
1603. W. E. Gener, Wellington-street, Strand, London, “‘ Manufacturing 

paper bags."—A communication.—Dated 25th June, 1864. 

This invention cannot be described without refi tu the drawings. 

1623. H. A. BoNNEVILLE, Porchester-terrace, Bayswater, Middlesex, ** Litho- 
chromo-litho-typogra phic press.” —A communication.—Dated 29th June, 
1 








This invention cannot be described without reference to the drawings. 

1664. H. Mrssgr, King-street, Holborn, London, “ Caloric or heated air 
engines.” —Dated 5th July, 1864. 

This invention cannot be fully described without ref to the drawings, 

1676. W. E. Gepor, Wellington-street, Strand, London, ‘*‘ An improved 
album.” —A communication. -- Dated 6th July, 1864. 

This imp 1 album ins, in the First place, photographic pictures 
either inserted in the usual way of inserting cartes de visite, or permanently 
pho-printed on the leaves of the album. These pictures may be illustrations 
of eminent persons, reproductions of ancient or modern paintings, of 
architecture, whether historical or domestic, portraits of horses or other 
animals, of factories, shipping, or of other objects. In the Second place, the 
above-mentioned pictures are surrounded with ornamental, printed, engraved, 
or embossed framework, leaving, when engraved or embowsec, blauk spaces 
in the grouping, in which spaces are printed, in typographical ch 4 
inscriptions of every character, whether analogous with the object they sur- 
round, or distinct therefrom, and intended for other purposes. These 
inscriptions are printed in ink, in metal, or in colour, and the blank spaces 
thus filled up are left of any form, by spiral, arabesque, or other designs or 
grouping of framing for the pictures; or the printing may in character 
— the style of the design, or in its display form the design or grouping 
itself. 

1681. B. F. Sturtevant, Sujfold, Massachusetts, U.S8., “* Having refer- 
ence to boots or shoes, or various otlur articles."—Dated bik July, 1864, 

The nature of this invention iu part consisis in a ime of sewing, or a 
series of loops or stitches, and a series of pegs, or their equivalents, 
arranged or applied together, and within pieces of Jeather, or other material 
to be connected, as hereafter deecribed. The pegs and the loops or stitches 
co-operate, 80 as not only to fasten together the pieces or sheets of leather, 
or other material, but t> mutually aid in keeping each other in place 
therein. The nature of the invention further consists in a new or improved 
manufacture of boot or shoe, viz., one which, Lesides its upper leather and 
sole or soles, and a thread for connecting them together, has a row of pegs 
so combined and arranged therewith as not only to aid in fastening tne 
stitches or loops of the thread in place, but to operate as an additional 
means of connecting the parts, and thereby improving the shve in various 
respects. 

1788. T. J. Hoven, Cannon-street, London, “ Machine for sewing and stitch- 
ing.”—A communication.—Dated 16th July, 1864 

This invention cannot be described without reference to the drawings. 

1039. T. J. V. Roy, Paris, “ Improvements in pianofortes, and in keyboards 
Sor pianofortes, dc.” —Dated 4th August, 1864. 

This invention cannot be descrinid without to the drawings. 

1940, J. E. M. Gerann, Paris, ** Apparatus fur cutting sheets or bands of 
vulcanised india-rubkr, and other substances, into threads."—Dated 4th 
August, 1864. 

Tuis invention consists in cutting bands or sheets of vulcanised india- 
rubber with littie or no waste, and considerable ra, idity, into threads of per- 
fect irreguiarity, the ends of which are united by a sort of selvage formed of 
the edge of the band or sheet, 

















1966. G. A. NowkLt, Nuneaton, “ Apparatus for pumping water, &c."— 
This invention Sonclets te ting th vita 

s invention consists in constructing the usual pump barre! of increased 
length, placing in the upper end of the same, which bast required for the 
stroke, an internal barrel, by preference, half the area of the outer barrel, 
of sufficient length to have the same stroke as the outer barrel, and con- 
nected to the upper end of the same by means of a cap or lid. The ump, 
tod passes through the centre of this lid, and is provided with two pistons, 
the one solid, adapted to the inner barrel, and the other a bucket piston, 
suited to the larger barrel. The induction valve the patentee prefers to 
place at the bottom of the outer barrel, while the bottom of the eduction 
pipe (also affixed to the outer barrel) is on a level with the bottom of 
- — barrel, such bottom being open, to allow the free entrance or exit 
of fluids. 


2028. A. B. Cups, New Ox/ford-street-street, London, ‘‘ Machines for 
quem or cultivating land.”—A communication.—Dated 15th August, 
The nature of this invention consists in arranging a frame of wood-work, 
to be supported on two wheels, the axles of which are connected with a 
metallic slide moving in proper boxes, and ted on by a screw, by 
means of which the said frame can be asenell or depoemed aa may be re- 
quired. To this main frame, which the patentee terms the carriage frame, 
he suspends, by means of pivotting straps, an inner frame, which he terms 
the plough frame, and to the underside of the said framing he attaches the 
plough or ploughs ; and, by means of adequate machinery under easy 
_—— of the driver, this inner frame can also be very readily raised oy 
jowered. 

2051. L. Yooss-Laurent, Paris, ‘* Military outfit for soldiers in campaign 
intended to protect the men, their provisions, and ammunition against 
rain, &c.”""—Dated 18th August, 1864. 

This invention cannot be described without reference to the drawings. 
2059. B. BurToN, Finch-lane, London, “ Breech-loading and revolving fire- 

arms, cannon, and metallic cartridges.” —Dated 19th August, 1864. 

This invention cannot be descrived without reference to the drawings. 

2076. G. G. Boeo10, Paris, “ Process for extracting the vil contained in the 
Jlour of oleaginous seeds for distilling, rectifying, and evaporating vola- 
tile substances ; for preparing volatile oils or essences, and extracts for 
dyeing, and medical purposes; for desiccating animal and vegetable 
alimentary substances, plants, roots, and flowers, and for ventilating.”— 

pane 23rd pt tanagt ey 
he patentee claims, First, preparing powders, flours, or meals ved 
of oil, by means of sulphuret of carbon. Secondly, extracting thei ale by 
the vacuum, or by distillation. Thirdly, applying the vacuum to distilling, 
porating, desiccating, and ventilating. 

2684. A. Forp, Peckham, Surrey, “ Manufacturing floor-cloth.”"—Dated 24th 
August, 1864. 

The patentee claims, First, the production of a floor-cloth having a cork 
surface, with an india-rubber back. Secondly, the production of a floor- 
cloth so perforated as to admit of the ingress and egress of air between it 
and the flooring to which it is applied. 

2113. G. Hasecting, Southampton-buildings, Chancery-lane, London, ** Me- 
chanism employed in the manufacture of boots and shoes." —Dated 27th 
August, 1864. 

This invention cannot be described without reference to the drawings. 
2221. E. O. Porrer, Rhode Island, U.S., ‘Cutting files or the formation of 

the teeth thereoy.”—Dated 18th September, 1864. 

In carrying out this i tion the patent with machinery for 
making in the file blank the cuts or indentations necessary to the formation 
of teeth, a mechanism for varying the inclination of the cutter, or the posi- 
tion of the file blank, so as to maintain auch cutter at the same or the 
necessary angle with the curved surfaee of the file blank during the process 
of making the teeth thereon, whatever may be the position of the cutter 
over the blank. In the improved machine is comprehended a peculiar mecha- 
nism for varying the pressure or active power of the spring by which the 
blow of the cutter is obtained. The i ition cannot be descri without 
reference to the drawings. 

2262. 8. A. Baron, Paris, * Bedstead.” —Dated 16th September, 1864. 

This invention cannot be described without refi to the drawing 
2263. S. A. Baron, Paris, “‘ Bedstead.” —Dated 16th September, 1864. 

This invention consists in making a bedstead which ins, besides the 
usual frame for bedding, divers compartments and drawers, 
which serve as a substitute for night tables and other bedroom accessories. 
2347. A. H. P. Wortuky, Grove Bnd-road, St. John’s-wood, and W. W. 

Vernon, Rutland Gate, Hyde Park, London, ** A new chemical process 
for producing photographic pictures."—A communication.—Dated 24th 

e pone! 1864. oe 

his invention consists, First, in a new method of preparing photographic 

paper by bringing the fibrous material, of which the’ pooer is com; - . 
into actual contact with the compounds or simple agents used as mediums 
for coating such papers, ay ! producing a better, smoother, and more 
even surface. Secondly, in producing upon photographic paper a matt or 
dead surface, instead of a smooth or glazed surface, so that, when pictures 
are printed on such paper, they will have a mellow and quiet effect. Thirdly, 
in a new chemical compound for rendering photographic paper, or other 
materials, highly sensitive, and in being able to print photographic pictures 
on paper, or other material, to the actual intensity in colour required, doing 
away with the necessity of over printing, and allowing for the reduction of 
intensity of colour in bath, as is now the case. 

2361. J. Mackay, Aighburth, near Liverpool, ‘* Projectiles."—Dated 27th Sep- 


tember, 1864. 
This i 4 ists in so forming or shaping the elongated ectile 
that a certain length thereof—say, for example, one-third—shall be of less 
diameter than the remaining two-thirds, which occupies the bore of the 
gun, the exterior surface of the lesser and larger diameters both being in 
lines parallel to the axis of the projectile; the j lon bet the two 
— diameters is formed by a bevel or inclined shoulder, and both the 
ends or terminations of the projectiles are made semicircular, the radii of 
the semicircles being half of either diameter, and the centres thereof being 
upon the line of axis. In order to balance the projectile, if desired, from 
the — of its length, a small portion of the front semicircles may be 

removed. 
2369. G. B. Connisu, New York, U.S., “ Applying co; , ‘yellow metal," 
or other metal sheathing to iron or steel ships, Gc" — Dated ott September, 


1864. 

The object of this invention is a means whereby copper, “ yellow metal,” 
or other metal sheathing, can be applied to iron or steel ships, and other 
navigable vessels built of iron or steel, in such a way that the copper or 
other metal sheathing will not affect the iron or steel shell of the vessel, nor 
will the sheathing be affected by the iron or steel, and the bottom of the 
vessels to which the improvements are applied will be effectualiy protected 
from the action of the sea water. The invention consists, First, in applyi 
sheathing of wood to the vessel’s bottom, and attaching the same thereto by 
means of screwed bolts and nuts, or headed bolts, through the 
planking and skin of the vessel, and, where convenient, also the frame of 
the vessel. Whea the bolts are to be rivetted he prefers to drive them from 
the exterior, and rivet them on the inner surface of the skin or frame of the 
vessel, taking care in this case, as well as when screwed bolts and nuts are 
used, to countersink the heads on the outside, and then cover them with 
wooden plugs, cement, or other suitable material, so that no portion of the 
bolt head will be exposed. He then caulks the seams, sheathes with tarred 
paper, felt, or other suitable material, and applies the copper or other 
sheathing by means of nails in the ordinary way. 

2430. W. 8. CowLes, New York, U.S., ‘* Adapting casks and analogous 
structures to retain petroleum, naphtha, and the like fluids."—A com. 
munication. — Dated 3rd October, 1864. 

This invention consists in partially or entirely saturating the material of 
the cask at and near its inner surface with one substance, and at near 
its outer surface with another and different substance; the material on the 
inner side will resist the action of the petroleum or other fluid to be contai 
in the cask, and that on the outer side will resist the action, and prevent 
any escape of the said lining material, By the aid of both, the patentee is 
able to effect the important end of retaining the ts of the casks, and 
allowing their storage for any length of time, and their exposure to ordi- 
nary changes of temp e, or of hy ti dition of the air, and 
their transportation to any distance without loss or change. He employs 
oily material for the outer side, and an alkaline material for the inner side of 
the staves and heads. 
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Someruine vor Caina.—A great many workshops in the centre of 
Paris are at present busy manufacturing gilt copper ornaments in 
imitation of gold—earrings, chains, and rings of the same—together 
with table urnaments, all for the Chinese markets. 

Hut ‘Trape.—It appears that while in 1863 there entered the 
port of Hull 1,505 ships of 436,545 tons, in 1864 there came in 
1,631 ships of 511,057 tons, being an increase of 126 in the number of 
ships and of 74,512 tons. Outward the number of ships was 1,061 
in 1863, and 1,202 in 1864, being an increase of 141. The tonnage 
outward in 1863 was 343,323, and in 1864, 411,441, being an increase 
of 68,118 tons. The Customs revenue in 1863 was £243,004 14s.4d., 
and last year £293,060 143. 9d., being an increase of £50,056 0s. 5d. 
The value of the exports from Hull in 1863 was £13,556,254, and 
in 1864 very nearly £16,000,000, being an increase of about two 
and @ half millions. In 1861 the exports did not reach £12,000,000. 
in other words, compared with last year, the tonnage inward has 
increased 17 per cent., and outward nearly 20 per cent., the Customs’ 





revenue 12 per cent., and the value of the exports about 18 per cent. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
Contrxvep IMPROVEMENT IN THE DEMAND For FixisHED Tron: Orders, 
Home and Foreign—Tue Strike 1s NortH Srarrorpsuire: Jts 


Continuance—AN AGGREGATE MEETING OF THE WHOLE TRADE TO 
pe Cattep—Macuine Puppuine: The Rotary Furnace a Success; 


Experiments by the Dowlais Company : The Process to have been | halos the ectilens’ state. 


Described at the Meeting of M 1 Engineers; Important 

Results to the Iron Trade—Coau: Superabundant: Prices Down— 

Hakowares: Good Demand—Strike oF CHAINMAKERS— WORCESTER 

Enoine Works Company—Sr1noutar Borer Expioston. 
Tue slight improvement in the trade mentioned last week continues, 
orders now being given out for iron that the purchasers cannot longer 
keep without. But the improvement is not great, and some very low 
prices are being accepted by a few makers who think that they must 
carry on their works, The leading topic during the meeting in 
Birmingham yesterday and Wolverhampton on Wednesday, was the 
continuance of the strike of puddlers in North Staffordshire, and the 
necessity for vigorous measures by the trade generally, with a view 
to its suppression. Some of the millmen and labourers employed at 
the Earl Granville’s works at Hanley have resumed, and there is a 
somewhat large number at work at Kidsgrove, but at the other 
works there is no disposition to return, and on Tuesday a very nume- 
rously- attended meeting of men was held at Hanley, under the chair- 
manship of Mr. Kane, the president of the Gateshead executive, at 
which a determination was arrived at to continue the opposition to 
the reduction. On Wednesday a special meeting of the members of 
the committee of the Ironmasters Association was held in Wolver- 
hampton, to consider the steps to be taken in respect of the strike. 
It transpired that, since the last meeting, a communication had been 
received from the ironmasters of North Staffordshire, intimating 
that while certain of the millmen were prepared to work, the puddlers 
generally remained out, and were receiving considerable support from 
the men at work in most other parts of the kingdom. The North 
Staffordshire masters thought that by the time a meeting of the trade 
generally could be held, and a notice for a lock-out—if such a notice 
for a lock-out shcu'd be determined upon—given, sufficient time 
would have expire: for testing the determination of the men as to 
whether or not they had resolved upon an organised and protracted 
opposition to the reduction. Under these circumstances, it was re- 
solved that an aggregate meeting of the ironmasters in all parts of 
the kingdom should be held to consider the steps to be taken, and, if 
necessary, to resolve upon a universal lock-out. The meeting will 
be similar to that held in Birmingham when the reduction now being 
resisted in North Staffordshire was determined upon; and it will 
take place on Thursday next, in Birmingham. 

If eventually it should be found necessary to adopt the severe 
alternative of a lock-out throughout the trade generally, there is 
now reason to conclude that the state of things which the masters 
describe as “the tyranny of the puddlers,” is not likely much longer 
to exist. We have frequently remarked upon the supineness which 
has been shown by the ironmasters in the matter of machine- 
puddling, and have drawn attention to the anomaly of a branch of 
manufacture to which machinists and others are the most indebted 
for the material of their machinery, continuing themselves the most 
dependent upon manual labour for the production of that material. 
It is somewhat singular, but most apropos, that at a time when the 
difficulties arising out of that anomalous state of things have almost 
culminated, the means of removing the anomaly should be made 
apparent. Iron can be puddled wholly by machinery. The process 
of which Mr. Bernard Peard Walker, of the Junction Cut-nail Works, 
Wolverhampton, is the inventor, has been thoroughly tested, and it 
has proved efficient. This patent, it will be remembered, was taken 
out iu the name of Walker and Warren. Its date is May 15th, 1853, 
and its number 1223. A very similar process was afterwards 
patented by Mr. Tooth, engineer, of London, and the experiments 
made with it must be fresh in the recollection of our readers. The 
Dowlais Iron Company experimented for a time with Tooth’s 
furnace, but, in July last, they put themselves into communication 
with Mr. Walker, with a view to the purchasing of his patent. The 
overtures were favourably received by the patentee; and it was 
resolved that he should seek to amend his specification by disclaiming 
that portion of it in which he claimed for heating the iron in a 
separate furnace before introducing it into his puddling furnace. This 
process had been previously patented, and if it had not been dis- 
claimed the entireclaim might have been invalidated. Some opposition 
to the amendation was offered by Mr. Tooth, but it was overruled 
by the Solicitor-General, and the amendation allowed. All right in 
the patent was then made over to the Dowlais Company, who are 
now its sole possessors. Since it has passed into their hands Mr. 
Menelaus, the engineer of the company, and the successor of Mr. 
Truran, has vigorously experimented with it, and has somewhat 
improved the machine and its apparatus. The shape of the furnace 
from being cylindrical has been made elliptical, and it has been so 
hung as to be able to turn out its whole contents with the greatest 
ease, Amongst the papers set down to be read at the annual meet- 
ing of the Institution of Mechanical Engineers in Birmingham on 
the 26h ult., was one upon ** Machine Puddling,” by Mr. Menelaus ; 
and in the expectation that it would be read, gentlemen interested 
in the iron trade were present at the meeting from Scotland and 
from Wales, and the author of the paper was accompanied by the 
manager of the Dowlais Company. He had in the room a bloom of 
iron in the condition in which it had left the furnace, and which 
weighed 5 cwt.; and near to it were specimens of the same iron in a 
finished state. ‘lhe paper would also have been illustrated by com- 
plete diagrams, not only of the furnace in question, but also of the 
various descriptions of furnaces which contemplated the ee of 
the molten iron in the ordinary puddling furnace with a 
rabble moved by machinery. Considerable interest was displayed 
in the subject and the specimens; but the discussion on Mr. Fernie’s 
paper “ On the Relative Advantages of the Inch and the Métre as 
the Standard Unit of Decimal Measure” occupied the whole of the 
time of the meeting devoted to the reading of papers, and the very 
important subject which Mr. Menelaus had to bring before the meet- 
ing could not be introduced, At the close of the protracted discus- 
sion named, the chairman (Mr, RK. Napier) said he had been a long 
time looking with longing eyes upon the big piece of iron before 
him, and his mouth had been watering to know semething about 
it, but he must go away disappointed. Mr. Menelaus then spoke 
brietly ot the subject of his paper, and said that having thoroughly 
eatistied himself of the merits of the invention, the Dowlais Com- 
pany were then engaged in laying down a works in which eight 








of these furnaces could be kept in operation in the production of | 
iron of an unexceptionable quality. The works would be completed | 


in about a month; and he thought that the best substitute he could 
offer for the paper which he had not been able to read, would be to give 
tue members of the institution an invitation to be present at the 
openmg of the works, to themselves judge of the merits of the pro- 
cess by seeing it in actual operation. ‘Lhe quality of the bloom and 
of the’iron in the tinished state which had been made in the furnace 
was pronounced to be excellent; and every such furnace as that 
now used at the Dowlais Works could easily produce sixty tons of 
iron a week, By the use of the rotary furnace the quality of 
the ison produced will, we are assured, be superior to that 
made in a furnace worked in the ordinary manner, namely, 
by a rabble moved by manual or by machine power, at the 


and chiefly because of the fear lest, the fact of the experiments 
becoming known, those steps might be taken by the class of artisans 
most affected by the invention, which would have the effect of stop- 
ping their work. Already the success of the process is being whis- 
pered amongst the ironmasters in the West Midlands; and yesterday 
(Thursday) in Birmingham quite a jubilant feeling was displayed by 
a few of the members on ’Change, to whom certain of the above 
detailed facts had become known. 

Coal is still in abundant supply in South Staffordshire, and is 
selling at from 1s. to 2s. a ton, for manufacturers’ use, lower than 


The hardware trades of this district continue in the slightly 
improved condition mentioned last week. In Birmingham 
manufacturers are generally busy, the export as well as the home 
demand having somewhat revived. The Continental, West Indian, 
Australian, and Eastern merchants, are now giving out their orders, 
which, although not large, are of sufficient worth to enable manufac- 
turers to keep their hands fully employed. In Wolverhampton and 
other parts of the district no change had taken place, excepting at 
Westbromwich, where the ironfounders have received a large supply 
of orders, which will keep them busy for some time to come. The 
chainmakers in the district are still upon strike. Their cause for 
complaint is that the masters are only willing to give them 1s. 5d. 
per cwt., while they require 1s. 7d. The reason for the employers’ 
unwillingness to accede to the men’s demands is that the selling 
price for cables is now fully 20 per cent. less than it was twelve 
months ago, and that at the present moment there is scarcely an 
order in hand. 

The second ordinary meeting of the Worcester Engine Works 
Company (limited), was held on Tuesday. The report said that the 
undertaking had been very successful during the last six months. 
Until the new works are completed the principal business of the com- 
pany, viz., the manufacture of locomotive and other engines, cannot 
even be commenced, and the receipts in the balance sheet had, there- 
fore, been derived entirely from the execution of bridge and general 
en pee work, which (the report said) it may fairly be presumed 
will not, ultimateiy, be the most important part of the company’s 
business. The balance of profit, after payment of all expenses, and 
allowing for depreciation of works, plant, &c., is £1,724 6s, 10d., 
which will allow a dividend of 7 per cent. on the capital paid up. 
The new works are actively progressing, and a considerable portion 
is expected to be in operation prior to the next half-yearly meeting. 

On Monday afternoon a singular boiler explosion occurred at the 
sheet mills of Messrs. Fletcher, and Co., at Spring Hill. At half- 
past four o’clock in the afternoon the engineer had been working on 
the top of the boiler, which was cylindrical, and had not left it three 
minutes before it exploded. The dome of the boiler flew up in the 
air, and fell on the roof of an office adjoining. Messrs. Fletcher are 
insured in the Steam Boiler Insurance Company, and the boiler had 
been examined by the inspector to that company only a short time 
before the explosion. ‘The damage is estimated at £250. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board: The City of Boston 
(s.): Shipbuilding on the Mersey—Bravrorp Reservorrs —Norta- 
Eastern District: The Cleveland Iron Trade: Tyne General Ferry 
Company : Darlington Street Railway Company—Uvmser |ron Suip- 
BuILpING Company: Keport of the Directers—Rocuvare Warter- 
works: Report by Mr. Rawlinson, C.E.—Mancuester WATERWORKS 
—SocraL Statistics or LANCASHIRE—MANCHESTER, KuUxTON, Mar- 
Lock, AND Miptanp Junction Rattway Company—Bone u's 
Execrric Teecrarpu—Srate or Trave: Derbyshire: South York- 
shire: Sheffield. 

WE commence with Liverpool. At the last sitting of the MerseY 

Docks and Harbour Board, Mr. Boult moved that the resolution of 

the board of the 30th June, 1864, authorising an addition to be made 

tw the St. George’s landing stage, at a cost of £6,300, be rescinded. 

After discussion the motion was carried, with only two dissen tients. 

The board has just issued a statement of accounts for 1864. The 

amount of tonnage entering and leaving the port during the three 

years, 1859-60 61, was 14,168,479; and for the three years, 1862-63- 

64, 14,353,781; showingthat, notwith-tanding the American war, and 

the consequent falling off in the cotton trade, there has been no 

decrease in the amount of shipping frequenting tke port. The dues 
for goods and merchandise in the years 1859-60-61, amounted to 
£1,208,671, and for the years 1862-63-64, £1,178,804, showing a small 
decrease. The total income for the year 1864 is £774,152, and the 
expenditure £682,684, leaving a surplus of £91,467. The present 
bonded debt of the Mersey Docks Estate is £11,878,501, of which 
£3,519,244 is debited to the Birkenhead works, from which there 
is at present a very poor return. The City of Boston, a new Inman 
steamer, left Liverpool for New York on Wednesday. The Inman 
line now consists of thirteen screw steamships, and there are two 
more—the City of Paris and the City of Durham—now being built. 

In the course of last week Messrs. ttsieses and Chilton, Sefton- 

street, launched trom their yard the vessel General Lee, built on 

Mr. Heury Jordan’s patent composite system. She is 183ft. long, 

34ft. Gin. broad, and 22ft. deep. Her register is 930 tons, but her 

carrying capacity is estimated at 1,800 tons. She is the property of 

Messrs. J. and W. Wright, and is intended for the East India and 

China trade. 

Mr. Bateman, C.E., has made an inspection of the Bradford Doe 
Park reservoir, and the result is reported as quite satisfactory, and 
calculated to allay any fears which may have existed. This is the 
reservoir in reference to which there has been a good deal of corres- 
pondence between Mr. Ferrand, M.P., and the Home Office. 

With regard to the north-eastern district we may advantageously 
append the following details, showing the position of the Cleveland 
blast furnaces :— 








Place and Owners. In. Out. Total, 


Eston—Bolckow and Vaughan .. .. : oa a @ 


” Clay Lane So. .. «2 oe oe oe oe 6 .. ee 6 
90 South Bank Co... se +. os se oe 3 ae . 
Cargo Fleet—Jones, Dunning, and Co. .. .. 2. am 
- Cochrane and Co, .. a — oe 
Kf Gilkes, Wil-on, Pease, and Co. ., a ‘ 
Middlesborough—Bo'ckow aud Vaughan... .. 4 ee 
Be. Hopkins and Co. .. .. «. 2 os 
Port Clarence—Beil Brothers .. .. .. « 6. ee 
Norton — Warner, Lucas, and Barrett ee 8. nie 
Stockton—Holdsworth and Co. .. BS se ee 
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Ferryhill—Rosedale Iron Co, (limited) .. «. 
Newport — B. Samuelson "a a 
‘Lhornaby—W. Whitwell and Co. ee ee oe 
Dariington—South Durham Co... .. .. «+ 
Witton Park—Bolckow and Vaughan .. .. 
Stanhope—Weardale Iron Co. (limited) .. .. 
Towlaw—Weardale Iron Co, (limited) .. 

Cousett—Derwent Iron Co. (limited) . 1. 
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|; Annexed is a statement with regard to the furnaces building :— 


same time that the cost of production will be vecreased. But the | 
process will be este med, and most worth at this juncture, because, 
by its application, every ionmasier can render himself independent 
of tose eccentricities ot the labour market, of which the complaints 


are now so loud and so bitter, The process must work little less than 
a revolution in the won trade; and its history turnishes another 
illustration of the tardy adoption of important inventions, even by 
those persons who are most interested in them. We know that most 
tempting oflers were made by the inventor to ironmasters in South 
Staffordshire, to experiment upon the patent, but they were declined, 


«. 1 ready. 

2 nearly ready. 

1 two-thirdscompleted. 
4 nearly completed. 

2 ha t completed. 


Normanby—Jones, Dunning, and Co. .. .. 
E-ston—South Bank Co. .. «1 oe ee oe 
bo, Do. 6s 0s 66. oe of 
Middlesborough— Hopkins, Lloyd, and Co. .. 
Eston—Bolckow and Vaughan .. wer 


Fighting Cocks—Muidleton Iron Co. e - es 2halfc mplete!, 
Ferryhili—Rosedale tron Co. (Limited)... .. .. 4 mearly ready. 
Eston-—Seuth Bank Go. 2. -. oe =. oe oe 8 commenced, 
Muidiesbrorough—stephenson, Jaques, andCo,.. 3 aitto. 

Cargo Fleet — swan, Strawbenzic, and Co. ..  .. 2 uitio. 
Cariton—Bastow and Co, 2. os ve ee ee +e «Shall completed, 

The stock of Cleveland pig at the close of 1864 was estimated at 
$2,340 tons; as compared with 22,554 tons at the close of 1863; 
25,964 tons at the close of 1862; 52,453 tons at the close of Lsél ; 
and 7,053 tons at the close of lsu0., At the annual meeting of the 


Darlington Street Railway Company, the accounts, showing an actual 
loss on the working of the railway up to December 31, 1864, of £250 
10s. 10d., were produced and adopted. The directors were authorised 
to take up the rails and timber forthwith, and realise the value of the 
various properties of the rr 

The report of the Humber Iron Shipbuilding Company states 
several interesting facts. The total amount of capital called up on 
31st of December, 1864, was £184,140; and the amount actually 
paid £156,280, leaving in arrear on calls £27,860. O: this amount 
£7,625 has since been received, and the directors, in justice to those 
who have already paid their calls, are taking active steps to enforce 
the payment of the remainder. Of the ships which were in progress 
at the time of the purchase by the company, four have been finally 
completed and delivered ; three others are fast approaching comple- 
tion, two of which will be delivered during the next month; 
the remaining one being the property of the company. 
There were, on the 3ist December, ten ships building 
under contract in the company’s yard, the expenditure on 
which amounted to £101,080 12s., the amounts received on 
account being £48,070, showing the value of work in progress, on 
ships under contract alone to be £53,010 12s. In addition to these, 
however, there are in the yard and in the docks at Hull, in various 
stages in progress, no less than seven vessels from 1,200 to 1,300 tons 
each, upon which, for the reasons which had been explained, the com- 
pany have not received any payments; the sale or these vessels is, as 
before stated, now in course of negotiation, and when completed, the 
capital which is at present invested in them, and which amounts to 
£52,249 17s. 9d., will become available for more useful and profitable 
purposes. The report added:—* The directors have entered into a 
provisional arrangement, subject to the confirmation of the share- 
holders, for the purchase from the present proprietors, of the well- 
known Canada Works, at Birkenhead. These works were originally 
started some twelve years ago, and, under the management of Mr, 
George Harrison, have since returned handsome protits to the pro- 
prietors, besides largely reducing, out of revenue, the amount of 
capital originally invested in them. It is thought that the purchase 
of these works will not only tend directly to increase the profits of 
this company, but at the same time bring a powerful and influential 
connection, both in Liverpool and elsewhere, to the aid of the ship- 
yard at Hull. In fact a very large proportion of the orders for new 
work will come from Liverpool. Contracts for a large number of 
iron bridges for India and elsewhere have already been secured for 
the Canada Works, the completion of which will occupy some time. 
Other contracts are also constantly offering. The land on which the 
Canada Works are erected is held on lease, at a rental of 
£1,138 6s. 6d. per annum for the next six years, and for the 
remainder of the lease at £2,200 per annum; thirteen years of the 
lease have yet to run, and it is renewable for a further period to be 
arranged. ‘The machinery is of the best description; and the 
establishment is capable of turning out large quantities of work in 
iron bridges, locomotives, and other engines, and is admirably 
situated for an extensive business in repairs to shipping, being on the 
land immediately adjoining the magnificent dry docks lately con- 
structed by the Mersey Docks aud Harbour Board. The average 
annual value of the work turned out has been upwards of £130,000. 
The terms upon which the directors have arranged for the purchase 
are considered to be advantageous. ‘The total price to be paid is 
£35,000, £10,000 of which is to be taken in paid-up shares of the 
Humber Company, and the remaining £25,000 in three equal instal- 
ments at four, eight, and twelve months.” 

The French Government has resolved on constructing a telegraphic 
line on Bonelli’s principle between Paris and Marseilles. This is, 
perhaps, rather an odd item to introduce in “ Notes from the 
Northern and Eastern Counties,” but Manchester appears to be for 
the present Signor Bonelli’s headquarters. We recently stated 
that the plan was in operation between Manchester and Liverpool. 
The plan required the use of five wires for each transmission of a 
message ; the message was sent from type, and it was received in a 
printed form by the person to whom it was addressed. Some difli- 
culties soon afterwar.is occurred with a gentleman through whose 
grounds the wires passed, and the company temporarily suspended 
its operations. It was felt that the necessity of using five wires was 
a disadvantage in two ways: first by the expense occurred in the 
erection of tive wires for the work done on the existing systems by 
one, and, secondly, from the fact that injury to one of the five wires 
would interfere with the legibility of the printed message. Since 
operations were suspended, Signor Bonelli has not been idle. With 
the same instruments, and the same general principle, he has suc- 
ceeded in producing a system which will enable him to send printed 
messages by one wire. Instead of the ordinary alphabet of capital 
letters he has prepared a conventional alphabet of signs, not unlike 
the characters used in the Morse instrument. These signs are in 
two lines, which as the type travels along a platform under a central 
arm, raise two points that communicate directly with the wire. 
The speed with which messages can be sent by this system has been 
already demonstrated to be at least seven times quicker than the 
speed of the Morse system; and its much greater accuracy than all 
previously existing systems has also been proved. The main altera- 
tion made by the use of signs, will be that one wire will do the work 
formerly requiring five, and that transcribers will have to be 
employed to translate, as it were, the messages received. 

Messrs. A. and J. Inglis, Pointhouse, have launched a steam 
dredger, for the trustees of the Clyde Navigation. Its dimensions 
are:—Length 161ft., breadth 29ft., depth moulded 10ft. The ma- 
chinery is made by the same firm, the motive power consisting of a 
direct-acting horizontal engine of 75-horse power nominal, working 
a train of buckets thirty-nine in number, each containing 12} ewt. 
of mud. This vessel is capable of dredging to a depth of 35ft., and 
discharging 7 tons per minute over the side into the steam barges. 
The bucket ladder, which is 9vft. 9in. long, together with the buckets 
and links, weighs upwards of 70 tons. Allowing five working hours 
per day, the quantity dredged in a year would amount to 630,000 
tons. 








THE METAL MARKET. 
| Raits.—In fair demand. The Welsh houses appear tolerably well sup- 
|} ported with orders. 

Tix.—Depressed, 
| ton. 

Tin PLates.—There is a slight improvement in the demand. 
| and Charcoal 263. per box 
| Coprer.—Very dull of sale, with a downward tendency. The nominal 
| quotatio.s are—£98 Manufactured, £37 Tile and Cake, £92 Chilli, and £81 
| Burra Burra per ton. 

Lrap.—A good business doing, at £20 10s, for Enylish, and £19 15s. for 
Spanish per ton. 

SPELTER.—A slight advance has tiken place frow £15 5s. to £19 per 
ton. 


Banca is quoted at £96, and Fine Straits at £91 per 


Coke 21s., 


Moatr and Co. 
Old Broad-street, London, E.C., Feb. Sth, 1865. 
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THE PERCUSSIVE ACTION OF STEAM. 

THE most remarkable instances of the percussive action 
of fluids are, of course, to be found in gases generated in 
the explosion of gunpowder. Fulminating powders are 
made which no gun could withstand, even for one dis- 
charge, as can be seen by the indentation on an iron anvil, 
caused by a piece of fulminating mercury exploded thereon 
by the blow of a hammer. ‘The Indian sepoys blown from 
the guns during the late mutiny owed the dismemberment 
of their bodies to the percussion of the exploded fluids, in 
which action the air in the gun propelled forward by the 
exploding powder would also come into play. The so-called 
wind left in the track of a cannon is also said to cause very 
painful effects. : 

According to the usually-received theory, the mere dead 
pressure of a vapour confined in a vessel is due to impact. 
Gases, and the imperfect gases termed vapours, are sup- 
posed to consist of innumerable minute atoms moving or 
oscillating in all directions with enormous velocity. Ac- 
cording to Dr. Joule the pressure of a gas or vapour is due 
to the impact of these innumerable atoms striking in every 
direction against the vesse] submitted to this internal pres- 
sure, from the mere fact of its containing the gas. The 
velocity of exit of steam of 50 1b. pressure is about 1,700ft. 
per second, while at 1001b. pressure it is more than 2,000ft. ; 
its weight at these pressures is respectively one-tenth and 
two-tenths of a pound per cubic foot. As is remarked by 
Mr. Josiah Parkes, it would be very difficult to measure 
“the percussive or instantaneous force of wriform fluids,” 
but it is clear that there are many cases in practice where 
this action will be felt. 

The greater portion of the action of the injector is effected 
by the impulsive action of the steam. ‘The velocity of a 
fluid issuing out of an orifice being inversely as the square 
of its density, the lighter current of steam drives back the 
heavier current of water. There are many other pheno- 
mena due to the percussive action of steam which had been 
noticed by Mr. Josiah Parkes and others long before the 
introduction of the injector. When an indicator is screwed 
on a cylinder cover, and its tap is suddenly opened, the 
indicator piston is driven up into such a speed that its 
motion can scarcely be followed by the eye, and the pencil 
at the same time strikes a sharp blow on the finger. 
than one observer has noticed a sudden spring or breathing 
in a cylinder cover when the steam has been thus suddenly 
admitted into the cylinder. Both of these and other 
similar effects are scarcely perceptible when the steam is 
let in very gradually. The steam gauges of engines 
generally oscillate somewhat with the working of the steam 
piston. This is always more or less apparent in the mer- 
curial column, used for steam and vacuum gauges, and even 
in the metallic gauges now more generally used for these 
purposes. The vibrations are greater than those due to 
mere pressure. In all these casesalso there are causes that 
would tend to greatly diminish the impulses. In an 
ordinary metallic gauge there is the inertia of a small 
column of water to be overcome, with its attendant pipe 
friction. With both the indicator and the steam gauge, 
the influx of the current of steam is rendered much less 
impulsive that it would otherwise be, on account of the 
narrow dimensions of the pipe. In the case of the indicator, 
amongst other resistances, is also to be reckoned that of 
the air above, and, sometimes, even below, the piston. Of 
course the oscillations of the volume of steam vary very 
greatly in amount, according to circumstances. They are 
seen to the fullest extent in single-acting engines—such as 
a Cornish, or a “ bull” pumping engine—working by itself. 
The greater or less amount of steam room will also have its 
influence here. We have noticed that when two or three, 
or more, Cornish engines are working together, and are fed 
from the same range of boilers, the oscillations in the 
gauges are comparatively slight. The gradual action of 
the crank and of the slide valve prevents the percussive 
action of steam being much felt in an ordinary rotating 
engine, and the supply of steam in the boiler is not so 
intermittently drawn upon. 

The first who pointed to the percussive action of steam, 
and its probable effect on the boiler, was an Italian, the 
Chevalier Morosi. He read a paper on the question in 
1829, at the Institute di Scienze of Milan. He, however, 
greatly exaggerated the influence of the percussive action 
of steam on the boiler, and actually went so far as to pro- 
pose, amongst other things, that a large steam receiver 
should be fixed ap between the boiler and engine, in order 
to diminish the effect of the impulses as much as possible. 
He says that the explosions of steam boilers “ are not so 
much due to the tension of the steam contained in the 
boiler, as to its recoil at the instant of the stoppage of the 
piston at the end of the stroke.” He compares the action 
of the steam between the boiler and the engine to that of 
the motion of the water in a hydraulic ram. As will be 
remembered, what may be termed the prime mover in the 
hydraulic ram consists of a current of water. The flow of 
this current is suddenly checked by the closing of a valve, 
and the reaction resulting from this sudden change, drives 
the water up in another direction into an air vessel. ‘lhe 
main current is allowed at first to flow away over a floating 
valve. The speed of the water above the valve soon gets 
beyond a determinate point, and the pressure in the liquid 
vein at the outlet is less than that below the valve. ‘This 
valve then rises against its seat, and stops the flow of the 
water. This sudden change, resulting from the stoppage 
of the motion of the liquid, thus produces a stroke of the 
ram. The reaction raises another smaller clack, opening in 
a contrary direction to the first ove, and allowing the water 
to penetrate into an air vessel, and into the pipe up which 
the water is to be forced. But this movement soon slackens, 
and the small valve being no longer kept up by the action 
from below, falls on its seat. The large valve then also 
falls, opening a passage to the current. The pressure 


above the valve then again diminishes, allowing the valve 
to again fall, and so on. 

“In the same way,” says Morosi, “ the whole body of 
the steam is stopped in its motion, and recoils with 
great force buck into the boiler, striking against its sides.” 
He calculates that this blow is equal to that of a column 


More | 





of water with the boiler as a base, and with a weight in 
atmospheres equal to that due to the pressure of the steam. 
Of course his notion -' - ae force hd steam is 

tly exaggerated, and he clearly forgets that it is an 
ia onl at an inelastic body, like water. The nu- 
merous precautions he proposes also show that he could 
have scarcely understood the working of a steam engine. 
Dr. Alban has very greatly ridiculed the notion, and so far 
as even to entirely reject the supposition that any percus- 
sive action could result from a current of steam in motion. 
This is, no doubt, as much an error on the opposite side, 
and most observers will conclude that, though the un- 
doubtedly percussive action of steam in certain cases would 
never lead —as Chevalier Morosi would seem to have 
thought—to an explosion at the first stroke, there can be 
no doubt that a succession of alternate strains might be 
produced on the sides of a boiler. 

In this way, while speaking of boiler explosions, Mr. R. 
Murray observes, in his neat little treatise on the marine 
engine, that they “ most frequently occur at the instant of 
opening or shutting a safety valve or communication valve.” 
A high dead pressure can often be sustained by a boiler 
which would burst as soon as an impulse is given to it, thus 
causing rupture to take place at some one point.” He con- 
siders it highiy probable that an explosion which took 
place on board the Parana steamer some years ago “ was 
caused by an impulse or percussion of steam acting on a 
weakly stayed boiler.” At the instant of the explosion it 
appears that a stop valve was just being closed, “ through 
which a large flow of steam was rushing at a high velocity 
into another boiler.” The steam was passing through a 
long pipe running the whole length of the engine room, 
and communicating between the boiler that exploded and 
another boiler which was empty and cold. The impetus of 
the current of steam “ was suddenly checked by the closing 
of the stop valve attached to the empty boiler,” thus strik- 
ing a sharp blow on the valve, attended with a “recoil 
through the pipe into the interior of the other.” The 
plates which gave way were just those — to the 
direction of the current of steam thus suddenly checked. 

The chief thought which here occurs to one is, that a 
spacious steam rocm ought to exist in a boiler, not 
merely on account of the regular working of the engine, 
but also for the sake of the boiler itself. It is clear that an 
unduly small steam room must necessarily lead to great 
variations in the pressure of the steam, attended with more 
or less oscillation in the steam gauge, and also with a 
succession of more or less violent impulses on the sides of 
the boiler. 

The losses of effect undergone by the steam in its passage 
from the boiler to the engine must also influence the 
velocity of the current. This action also helped to conduce 
to the explosion of the Parana. Just asa difference of level 
is necessary to give motion to a stream of water, so is an 
equality of pressure at some portion of the volume requisite 
to produce a current of steam. For this reason alone it is im- 
possible for the pressure in the cylinder to rise to that which 
exists in the boiler. In a condensing engine, again, it is 
impossible for the steam pressure to fall to that to which it 
is reduced in the condenser, These differences of pressure 
will depend on various influences. The most obvious is 
the velocity of the current, or, in other words, the area of 
the passage where it is most contracted; and also in the 
resistance opposed by the surfaces, by the angles, and other 
obstructions which deflect the current from its straight 
path. M. Poncelet has shown (Comptes Rendus de I’Aca- 
demie des Sciences, 1845) that (1), gases and vapours follow 
the same law as liquids in their passage through 
orifices and pipes, or as if they were perfectly in- 
compressible ; C), that they also undergo the same 
contractions and losses of vis viva. The value of a 
large and direct communication between the boiler and 
the cylinder, and more especially between the cylinder and 
the condenser, is thus obvious; and it is also evident that 
the indicator in the cylinder can never exactly agree with 
the steam or vacuum gauge when the —— is in motion. 
It may here be worth while remarking that of the loss of 
effect due to a fluid passing through contractions, has been 
very ingeniously made the principle of a piston packing. 
The body of the piston is simply solid, and is made rather 
deeper than ordinary. In this solid block are turned a 
number of parallel grooves, and the piston is ready. When 
the steam tries to escape past the piston, it is alternately 
contracted and expanded by passing first between the 
narrow space between the piston and the cylinder sides, 
and then into the deep grooves. Its motion is so impeded 
by this means that little if any steam escapes past by the 
time the piston is at the end of the stroke. A number of 
parallel grooves of this kind are found to make a ve 
efficient sort of packing for the small pistons of indi- 
cators. 





INSTITUTION OF CIVIL ENGINEERS. 
February 7, 1865. 
Joun Fowuer, Esq., Vice-President, in the chair. 

Tue paper read was “The Chey-Air Bridge, Madras Railway,” 
by Mr. £. Johuston, M. Inst. C.E. 

The author remarked that the river Chey-Air presented the usual 
features met with in nearly all the large rivers of Southern India, 
The banks were generally low and ill-defined, and the bed, for 
almost the entire width, and to an unknown deptb, consisted of 
clean, sharp sand. For nine months during the year the bed was 

rfectly dry, being subject only to heavy floods in the months of 

ay, June, and November; but, even during the driest seasons, 
the substratum was always charged with water to within two or 
three feet of the surface. 

The bridge was situated on the North-west line, at a distance of 
143 miles from Madras. The extreme width of the river at the 
point of crossing was 3,360{t., the drainage area being about 2,272 
square miles, and the fall of the stream at the rate of 11ft. per mile, 


| At a distance of 20 chains above the bridge the river separated 


into two distinct channels, that on the south being 1,600/t. iu width, 
aud that on the north 1,256ft. in width, and at the point of crcssing 
the bank dividing the two was 464(t. in width. The highest poiut 
of this bank was 5°57 {[t. above the bed of the river, and 2°27/t. 
higher than the general level of the land for some distance on each 
side of the river. As it was ascertained that the highest known 
flood only covered the bank to a depth of I4in., it was determined 
to make this portion of the work a solid embankment, and to span 
the two arms of the river by distinct bridges; that on the south 





contained twenty-two openings, while that on the north had sixteen 


openings, each ae from centre to centre of the piers. 

The piers were built of masonry, laid on timber platforms, placed 
within dams, at a depth of 15ft. below the bed of the river, the 
superstructure being composed of ordinary boiler-plate girders. In 
commencing the operations, the sand over the site of the intended 
dam was first removed, until the water was reached. The dimen- 
sions of the dam, 52ft. by 22ft., being then set out, piles 9in. square 
were driven at intervals of 10ft. toa depth of 18ft., the heads being 
cut off level with the water. The piles were secured by walin 
pieces, and were strongly braced across. Close planking, 2}in. in 
thickness, was next laid down behind the piles, and the space around 
the dam was backed up with clay and grass sods, to prev: ut the 
sand from slipping in. The Picottah pumps were afterwards fixed 
at intervals of 3ft. along three sides of the dams, being supported on 
sleepers, bedded on clay, one end of each sleeper resting on the 
waling-pieces. Each dam was surrounded by a wooden trough, for 
receiving the water raised from the foundation pit, and this trough 
communicated with a channel, cut to a depth of about 5ft. at the 
commencement, and terminating on the surface at a distance of 50 
chains down the river. This was rendered possible by the fall of the 
river 11ft. per mile, and the lift was thus reduced from 15ft. to 10ft. 
The Picottah pump was much used in many parts of Southern India 
for irrigation purposes, and it had been found very efficient for 
emptying foundation pits. It consisted simply of a balance lever, 
one end of which was weighted by a man walking up and down the 
lever, while to the other end a bucket was suspended by a long 
bamboo, another man standing on a staging in the dam, guiding the 
bucket, and filling and emptying it. The bucket was made of thin 
sheet iron, and was capable of containing about five gallons. Two 
well-trained men woul raise, on an average, about 35 gallons per 
minute, where the lift did not exceed 9ft. or 10ft. At the Chey-Air 
bridge it was found u to use at each dam thirty-six of these 
pumps, worked by a gang of seventy-two coolies, who were relieved 
every six hours, and who raised, on an average, 1,260 gallons per 
minute, the mean lift being from 7ft. to 8ft. 

The timber platforms were of aucha and eloopay, both close, 
hard-grained woods; and, being entirely protected from the alter- 
nate action of air and water, it was believed they would be very 
durable. These platforms were 42ft. in length by 13{t. in width; 
the main beams and transverse pieces were 12in. square, and over 
these there was a flooring of sleepers, 10ft. long and 10in. by Gin, in 
section. On this flooring heavy courses of well-bedded, hard, slaty 
magnesian limestone, the blocks varying in size from one-balf to 
three-quarters of a cubic yard, were built in hydraulic mortar, and 
well grouted up to within 18in. of the bed of the river, and therefore 
about 18in. above the lowest level to which the water subsided in the 
sand, Above this point the masonry consisted of a light coloured 
magnesian limestone, obtained from a quarry situated 2} miles from 
the work, and which was delivered at the bridge, by « native con- 
tractor, at the rate of 5s, 6d. per cubic yard, subject to a deduction 
of one-seventh for bad stacking. No appreciable settlement was 
noticed after the first course of masonry was laid. The piling and 
the timber around the dams had, in every instance, remained undis- 
turbed; and the space between them and the masonry had been 
filled in with waste stone toa depth of 9ft. The works had with- 
stood the monsoons during three years without showing the slightest 
indication of any scour; in fact, after heavy floods, no alteration 
took place in the bed of the river. 

The total cost of preparing a single dam, with t mber platform 
complete, ready to receive the masonry, was pile driving, £24 3s. 6d.; 
excavation, £38 13s.; pumping, £50 23.; timber platform, £37 9s. ; 
total, £150 7s, 6d. 

The bridge contained 16,320 cubic yards of masonry, exe- 
cuted at a cost of £18,681. The works were commenced on the 
13th August, 1860, and were completed ready to receive the girders 
on the 16th January, 1862, 

Respecting the character of the work yet remaining to be done, it 
was stated that it would be merely a repetition of what had already 
been executed in the case of several large bridges on the same line of 
a In illustration, the superstructure of the bridge over the 
river Cavery was alluded to, the spans and all essential particulars 
being identical. The girders were continuous over two spans, and 
were thus 140ft. in length, They were ordinary boiler-plate 
girders, so proportioned as to give a maximum strain of 5 tons per 
square inch on the extended parts, and of 4 tons per square inch on 
the compressed parts. Each length of 140ft. was composed of three 
portions; the central one was 3vft. in length, aud bad its centre over 
the middle pier, while the two ends were each 55ft. in length, and 
extended to the centres of the two adjacent piers. The position of 
the joints was determined by calculation to be at about the points of 
contrary flexure in various states of distribution of the load. The 
three pieces were joined together on a platform adjacent to the abut- 
ment, and when this was accomplished the two girders were con- 
nected by cross bracing, and by a system of longitudinal bracing, 
formed of a “ herring-bone” arrangement of half timbers, bolted to 
the under side of the cross bearers, by which the rails were carried, 
It was found, by experiment, that when the ordinary T iron cross 
bracing alone was fixed, the vibrations of a pair of girders could be 
increased to about 5in., by the application of a moderate lateral force 
isochronous with these vibrations ; while, on the addition of the 
herring-bone bracing, it became impossible to produce any appreci- 
able vibration by such means. For the purpose of getting the 
girders into their places at the top of each pier two frames were 
erected, each carrying two rollers in the lines of the centres of the 
girders. To the underside of the latter, rails were attached, with 
their running faces downwards. ‘The girders were first lifted by 
jacks from the platforms, when several rollers were fixed on the 
platforms, and the girders were then allowed to rest on the rollers, 
The girders were next hauled froward by a powerful crab tackle 
placed on one of the piers in advance, and so were ultimately taken 
to the further end of the bridge; the remainder being successively 
hauled over. Having thus always two bearing points, with the cuntre 
of gravity between them, there was no tendency to tilt, and no ne- 
cessity for staging or scaffolding—a material advantage in the case of 
rivers subject to sudden floods of extreme violence, 





At a general meeting of millers, to be held in Dresden, Saxony, 
in August or September next, there will be an exhibition of all mill 
productions, as well as mill stones, and all other implements con- 
nected with mills, Exhibitors from all countries are admitted. 

Composite SHIPBUILDING ON THE T'HAMES, —On Saturday last 
Messrs. Fletcher, Sons, and Fearnall, of Limeh 7 hed a fine 
ship of 1,300 tons, intended for the East India trade; she is the pro- 
perty of Messrs. Smith, Fleming, and Co., merchants and ship- 
owners, of Leadenhall-street, and was named the Dilharree. She is 
built from the designs, and under the special superintendence of 
Messrs. G. H. Harrington and Co., of Leadenhall-street, upon 
Lungley’s patent combination principle, with iron frames and 
double teak planking, and under special survey of Lioyd’s; is classed 
Al for fourteen years. Her principal dimensions are as follow :— 
Length, 226ft. ; breadth, 34ft.; depth, 23it. The frame is composed 
of angle iron, with all the usual stringers and tie-plates as in iron 
ships. The inner skin is entirely of teak planking, fastened to the 
frames with galvanised nut and scrow bolts; diagonal iron straps 
are then let in and on and through, fastened to the frames ; the outer 
skin is then brought on longitudinally as before, and fastened to the 
inner skin with copper clinch bolts ; the vessel is then sheathed with 
a metal. This system combines great strength with dura- 

ility, and it is claimed no galvanic action can take place, in con- 
sequence of no tact being possible between the copper aud iron 
fastenings. The Dilharree bas been fitted with all kuown and tricd 
improvements. Her lower masts and yards are made of cast steel ; 
she has Brown and Harfield’s patent windlass, with steam power 
attached; steam winches and condensing apparatus, and is 
thorvughly ventilated and fitted for carrying troups when required, 
with ample accommodation for ollicers or other passengers. 
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REPORT OF THE COMMISSIONERS APPOINTED 
TO EXAMINE INTO THE WORKING OF THE 
PATENT LAW. 


THE report of the commission appointed to investigate 
the operation of the existing patent law runs as follows . 
It will be seen that Mr. Fairbairn and Mr. Hindmarch 
dissent from the conclusions arrived at by the other mem- 
bers of the committee, and that they have each appended a 
separate report, embodying their individual opinions :— 

Our attention was, at the outset, directed to the consideration of 
those defects in the working of the present system which, since tie 
amendment of the law in the year 1852, had become so generally 
felt, as to have given occasion for the institution of the present 
inquiry. 

f these, the most important appear to be the protracted litigation 
and consequent expense, which in almost every case result from the 
present mode of trying questions of patent rights. Two instances 
were stated to us in evidence, in which the law expenses of 
plaintiff and defendant together amounted to £26,000 and to £15,000 
respectively; the course of litigation began in the former case in 
1857, and may at the present moment be still further protracted, in 
the latter it lasted from the year 1842 until 1855. It may be added 
that since the commission met, a single case has occupied the 
attention of the court of one of thé Vice-Chancellors for upwards 
of thirty days. 

The multiplicity of patents, arising from the facility and 
diminished cost of obtaining them, has been brought to our notice 
as another serious cause of complaint avainst the present law. It 
appears from the tables compiled at the Great Seal Patent-office, 
that the average number of provisional protections annually granted 
is now about 3,000, while the patents sealed exceed 2,000, and that 
an increase on this average may be expected. The evil arising 
from this multiplicity of monopolies is alleged to be of a twofold 
nature. In the first place, that of the existence of a number of 
patents for alleged inventions of a trivial character; in the second 
place, that of the granting of patents for inventions which are 
either old or practically useless, and ar® employed by the patentees 
ouly to embarrass rival manufacturers. ‘Lhus in either case that 
monopoly, one of the main grounds of defence of which is the 
stimulus it offers to invention, obstructs instead of aiding the pro- 
gress and improvement of arts and manufactures. 

On the other hand, we have been pressed with the opinion that 
the cost of obtaining letters patent, together with the fees payable 
on their continuance up to the full term of fourteen years, although 
reduced to £175, payable by instalments, of which the first does 
not exceed £25, is still so high as to be an insuperable bar to 
the poor inventor in obtaining the protection to which he is fairly 
entitled. 

Again, it is claimed by inventors on the ground of public policy, 
that the tax imposed on the granting of patents, and thereby 
indirectly on inventors, should be no more than sufficient to cover 
the expense of the Great Seal Patent-office, and of the necessary 
libraries and museums connected with it. At the present date, it 
appears that the accumulation of surplus fees (after allowing for all 
such expenses), since the year 1852, amounts to more than £200,000, 
and that for future years, the annual surplus upon the present 
footing may be estimated at £40,000. 

With such considerations before us, and knowing tiat from the 
nature of the subject the remedies suggested would vary within 
very wide limits, we determined, as the basis of car inquiry, to 
draw up a series of questions which should invite suggestions upon 
those points of the present system where amendment seemed to be 
required. 


'fhe following questions, while they formed to some extent the 
groundwork of our oral examinations, have been widely circulated 
among the Chambers of Commerce in the principal cities and towns 
of this kingdom, and have been submitted to such other societies 
and persons as seemed to us to be likely to afford assistance in 
investigating the subject before us :— al 

1. Should the cost of obtaining letters } ew be diminished, or 
increased ; if either, to what extent; and should the payment be 
made in one sum, or by annual, or other instalments ? 

2. Does the mt mode of — patents appear to you 
satisfactory ? is it your opinion that there ought to be a pre- 
liminary investigation of a more searching character than that 
which at present takes place? If so, how should the tribunal be 
constituted before which such investigation shall be conducted, 
and should the judgment of such tribunal be final ? : 

8. Should the investigation be exparte or public and subject to 
opposition? Should the present practice as to caveats be adhered 
to? 

4, Have you reason to suppose that public inconvenience is caused 
by the multiplicity of patents ? 

5. Do you ider that patents ought to be refused on the ground 
of the trifling and frivolous nature of the inventions for which they 
are claimed ? : ; 

6. Should greater facilities be provided for the repeal of invalid 
patents ? : 3 

7. Do you consider that any change should be made in the 
tribunal appointed to try actions and suits instituted ——— 

8. Should the granting of licences in your opinion be made com- 
pulsory, and can you suggest any practicable method by which 
this should be done? 

9. Do you think it expedient that patents should be granted to 
importers of foreign inventions? 

10. Do you think it expedient that patents should be granted to 
foreigners residing abroad, or to their nominees? a 

11. Is it expedient to make any, and if so, what alteration in the 
law relating to prolongations and confirmations ? ser 

12, Is it expedient to make any, and if so, what alteration in the 
law respecting disclaimers and memoranda of alterations? 

We have thought it most convenient, in considering the evidence 
before us, to arrange it under the following heads :— - 

I. A statement of the successive stages of procedure in applying 
for the grant of letters patent; of the fees payable at each stage, 
and during the continuance of the term of fourteen years; and 
of the procedure on disclaimers, memoranda of alterations, con- 
firmations, and prolongations. - 

II. Opinions on the question whether it is or not expedient that 
patents should be easily and cheaply granted. _ 

III. Objections to the present mode of trying cases of patent 
rights, and alterations which may be suggested. 

IV. The various opinions on the working of the system as 
regards disclaimers, memoranda of alterations, confirmations, and 
prolongations, and on the propriety of granting patents to importers 
of foreign inventions, and to foreign inventors. 

The evidence on these latter branches of our inquiry, as well 
oral as written, may be classified under three general heads :—Ist, 








that of judges and members of the legal profession more especially 
acquainted with this branch of the law, and of the gentlemen 
officially engaged in the working of the present system; 2ndly, 
that of patent agents; 3rdly, that of engineers and manufacturers, 
many of whom represent in their own persons the conflicting 
interests of the inventor and of the user of inventions. 


z 
T he following table shows the general results of applications for 


patents under the present system, from its commencement, on the 
Ist October, 1852, to the end of the year 1863:— 















































952. | ,.. mag ey ene ee 5 : a Fee 
(aMths.) 1853. 1854, 1855. 1856, | 1857. 1858. 1859. 1860. 1861. | 1862. 1863. Totals. 
} 
Applications oe ‘ we oo ° 1,211 | 3,045 | 2,764 2,958 |3,106 | 3,200 | 3,007 , 3,490 (3,309 | 35,562 
aoe — rhe aoa Specifications or ee os 1,178 | 2,994 2,722 2,900 (3,064 | 3,164 | 2,956 54 5 3,437 13 a2 34,993, 
Yitto with Complete Specifications .. oe 33 | 5 42 58 42 36 dt 4 5 43 | ¢ ' 
Ditto for English inventions 1,014 | 2,439 | 2,397 | 2,133 2,565 | 2,399 | 2,299 2,455 2,564 2,392 |2,545 | 2,421 
Ditto for foreign inventions pm és ie 197 | 606 367 825 541 801 | 703 545 j Ss4 945 | 8838 
Provisional protections .. ae se oe oe ee 1,176 |2,972 2,704 2,892 3,052 | 3,146 | 2,949 2,940 3,125 3,178 [3,388 | 3,199 
Notices to proceed - - ee 973 | 2,363 |2,050 ;2,271 2,342 | 2,294 | 2,174 2,193 2,318 2,273 | 2,439 |2,361 26,051 
Oppositions entered 4 a - 69 131 67 49 61 54 48 43 38 30 15 20 625 
> ape scager pce itions before law officers 63 119 | 61 | 48 56 48 44 43 34 2s 10 | 20 576 
Warrants granted ° oe 918 | 2,190 | 1,878 | 2,047 | 2,097 | 2,031 1,954 1,979 2,065 2,049 | 2,192 |2,095 23,495 
Warrants refused .. oe +e 9 23; iW 8 12 10 7 2 7 9 2 | ‘ 103 
Oppositions to sealing entered .. ne ‘| 6) 3 8 4| 3 1 5 2 2 a 38 
References to law officers by Lord Chancellor oe “ 1 1 1 1 1| 1 ae oe l 1 | 8 
Hearings before Lord Chancellor ove ee ee 4 | 3 2 5 2 3 3 1 | 
Patents sealed... oe *e ve oe 914 | 2,158 | 1,876 |}2,944 2,094 2,028 |1,954 1,976 | 2,061 | 2, i 
Specifications filed in pursuance of letters patent 865 | 2,071 |1,774 | 1,938 2,010 | 1,943 | 1,878 1,909 , 1,966 }2, J 
Patents void for want of specifications filled .. : oe 23 7A 66 55 47 52 3t 39 47 35 34 28 31 
Complete specifications filed with petition on which patents | 
have been sealed. oe se ee oe eo 26 40 36 51 37 33 45 37 43 43 49 53 492 
Ditto lapsed by reason of non-sealing of patent ee ve 7 11 6 7 5 3 6 10 3 5 4 4 Zl 
Stamp duties of £50 paid before the end of third year 310 621 513 551 573 534 539 542 579 j 
Patents lapsed at end of third year .. ve oe ee 581 1,490 | 1,297 | 1,438 | 1,474 | 1,392 (1,394 1,395 | 1,435 | 
Stamp duties of £100 paid before the end of the seventh year 102 205 | 140 195 214 } 
Patents lapsed at end of seventh year oe ° . 208 416 | 373 | 356 359 | 
| 
The first step on the application for letters patent is to lodge at , warrant. Here there is again an opportunity of opposing the grant. 
the Great Seal Patent-office the petition, which discloses only the | Notice of objection must be lodged as at the former stage, and the 


title of the invention ; the provisional specification, “ describing the | 


nature of the invention,” and a solemn declaration by the applicant 
that he believes himself to be the true and first inventor. ‘These 
documents are referred to one or other of the law officers of the 
Crown, whese duty goes no further than to decide whether or not 
the nature of the invention is sufficiently described by the provi- 
sional specification. By sect. 8 of the Patent Law Amendment Act, 
1852, the law officer is at liberty to call, in aid of his decision, me- 
chanical or scientific assistance, and to order the payment of such 
fees as he may think fit to persons so called in. This power is, how- 
ever, only occasionally exercised, The law officer, upon being satis- 
fied of the sufficiency of the provisional specification, grants his 
certificate, allowing provisional protection. The granting of the 
certificate is then advertised in the London Gazette, and in the 
Journal of the Commissioners of Patents. 

This investigation before the law officer may, however, be avoided 
by lodging in the tirst instance a complete specification, “ particu- 
larly describing the nature of the invention, andin what manner the 
same is to be performed ;” in this case the certificate issues as of 
course. 

Within four months from the date of his application, notice must 
be given by the applicant of his intention to proceed with his patent. 
Advertisewents of this intention, stating nothing more than the title 
of the patent, are then officially issued, and a period of twenty-one 
days is allowed, within which objections to the grant may be lodged 
at the Grand Seal Patent-office. The case between the applicant 
and the objector is then heard by the law officer, the parties usually 
appearing separately, the provisional specification being in practice 
regarded as a secret document. When, however, from the mode of 
conducting the opposition, the law officer finds that the nature of the 





new invention has become known to the opponent, he sometimes | 


uses his discretionary power of hearing the parties in the presence 
of one another. 


Cases have sometimes occurred in which the law officer has | 


refused his fiat, on the general ground of want of novelty. This, 
however, has only been where it was brought fo his knowledge that 
the invention claimed was clearly not new. For, from the fact that 
no appeal lies from his refusal of the fiat, the inclination has always 
been to grant the application where a fair doubt exists. 

The applicant, if successful upon this hearing, obtains from the 
law officer his fiat for the warrant; but the objector has still a right 
(by entering a caveat at the Great Seal Patent-office) to appeal to 
the Lord Chancellor against the issue of the fiat. 

The next stage is the application for sealing the letters patent, 
which must be made within three months from the date of the 


parties are then heard before the Lord Chancellor, who has the 
power (occasionally, though not often exercised) of referring the 
matter to the law officer for his opinion. The decision of the Lord 
Chancellor is, in any case, final; the patent, if successful, being 
sealed and dated as of the date of application. 

The following is a table of the fees payable up to the grant of 
letters patent:—On lodging petition, £5; for certificate of notice to 
proceed, £5; on warrant, £5; on sealing, £5; on specification, £5. 
Total, £25. 

Tn accordance with the rule that the provisional protection lasts 
for six months only from the date of application, or for such further 
time as the Lord Chancellor may, upon petition of the applicant, in 
his discretion allow, the complete specification must be filed within 
that period, or within such further time as may have been allowed. 
If this be not done the protection ceases, and the grant, if made, 
becomes void. 

In order to maintain the validity of the grant the patentee must, 
before the end of three years from the date, pay an additional su: 
of £50, and before the end of seven years the further sum of £100, 
thus making the whole cost in fees £175. About two-thirds of the 
patents granted become void at the expiration of the third year, 
for non-payment of the fee of £50, and less than one-tenth are con- 
tinued beyond the seventh year. 

The mode of obtaining the repeal of letters patent is by writ of 
scire facias. Since the alteration of the practice in 1852, by which 
the patentee was allowed the right of replying, this mode of pro- 
ceeding, at no time common, has fallen into disuse, as will be seen 
by the following table :—Number of patents repealed by scire facias 
from 1617 to October, 1852, 19; number of patents repealed by scire 
facias from October, 1852, to December, 1861, none. Annexed is a 
table showing the number of these applications enrolled during the 


| last eleven years :-— 


Number of disclaimers and memoranda of alterations filed during the 
last twelve years :— 


Old Law. 

Year. Number. | Year. Number. 
1850 ia oo 36 | BERS ne ts oe &9 
1851 ae ee on nee 8 
1852 (9 months)... 18 1857 oe 13 

New Law. mee as 9 
1852 a ee ee 7 a do 6 
1853 a oe eee ae Ee 1860 2 


1854 9 1861 3 


The patentee may at any time during the continuance of his grant, 
by petition to the Commissioners of Patents, apply for leave to 


| of “a new manufacture.” 





disclaim a part of the title or of the specification of his patent, or to 
alter either of them, but so that neither disclaimer nor alteration 
shall extend the exclusive right. The matter is then referred to 
the law officer, and on his fiat the disclaimer or memorandum of 
alteration is filed at the Great Seal Patent Office, with the specifica- | 
tion. 

In cases where, subsequently to the taking out of a patent, it is 
discovered by the patentee that some t of the invention for 
which such patent is claimed already exists in a printed form, but 
having long escaped public notice, has become obsolete, and where 
a so-diecowery by the patentee has taken place, application may be 
made to the judicial committee for confirmation of the patent, not- 
withstanding want of novelty in the invention for which it is 
claimed, 

The same mode of Poe is followed for the purpose of ob- 
taining prolongation of the full term of fourteen years, the judicial 
committee having power to recommend to your Majesty the exten- 
sion of the original term for a further period of fourteen years. The 
usual length of time of extensions, however, is not more than from three 
to six years. Advertisements of the application for prolongation are 
inserted in certain local and metropolitan newspapers, and objections 
are taken by entering a caveat. The objector must lodge his grounds 
for opposition in writing, and may a at the hearing of the 
application in support-of them. In all cases the law officer attends 
at this hearing to watch the case on the part of the public, and has 
a right to take part in opposition to the extension. 

Three general rules may be laid down, by which the judicial com- 
mittee have been guided in recommending prolongations. The 
patentee must show, first, that the invention is of great ingenuity 
and merit ; secondly, that it is of considerable public utility ; thirdly, 
that, in spite of his reasonable exertions to promote the invention, 
the remuneration he has received from it is inadequate. 

The following tables show the number of confirmations and pro- 
longations applied for and granted from the year 1835 to 1862 :— 


For Prolongation. 

Granted + tee ee Se ae ee ove 62 

To patentees ... 0 .2. ove 48 

To assignees ... . see oes 14 
i eee ee a 46 

On application of patentees... 28 

” ” of assignees ... 18. 
Withdrawn... .. ove 29 
137 
For Confirmation. 
Granted 7 ons , & 


To patentee ... ... soo os ove 
ee 
Application of patentees ... .. 5 
assignees... ... 1 


” ” 


a . Wt 
Lodged and pending in 1863, 8 cases. 


—— 


iI. 

On the question whether patents should be made easy or difficult 
to obtain we find a division of opinion ; some witnesses denying, 
others affirming, the existence of public inconvenience from an inde- 
finite multiplication of these temporary monopolies. 

In the opinion of the former class such incorvenience either does 
not exist at all, or, if it isin any slight degree felt, is so exceptional 
as to require no special legislation. They maintain that, as a rule, 
patents which are either frivolous in their character or questionable 
on the ground of want of novelty, are not supported by the patentee 
when exposed to the test of payment for renewal, or of the expense 
of litigation. They contend that without the protection given by a 
patent, many inventions, useful in character though not of primary 
importance, would either not be made, or, being made, would 
remain undivulged ; that to decide beforehand with certainty on the 
value or worthlessness of an invention is seldom possible; and that 
the evil remedies itself, inasmuch as worthless patents are seldom 


| continued beyond the period of three years. 


The majority of witnesses, however, decidedly affirm the existence 
of practical inconvenience from the multiplicity of patents. It is 
clear that patents are granted for matters which can hardly be con- 
sidered as coming within the definition in the Statute of Monopolies, 
It is in evidence that the oxistence of 
these monopolies erabarasses the trade of a considerable class of 
persons, artisans, small tradesmen, and others who cannot afford to 
face the expense of litigation, however weak the case against them 
may seem to be; and a still stronger case is made out as to the 
existence of what may be called obstructive patents, and as to the 
inconvenience caused thereby to manufacturers directly, and through 


| them to the public. 








From a paper drawn up at our request by the superintendent of 
specifications, it appears that upon examining into the first 100 
applications for patents in each of the years 1855, 1858, 1862, the 
results were, in his opinion, that in 1855 twenty-six were manifestly 
bad for want of novelty, and six more partly so; in 1858 fourteen 
manifestly old, and one partly so; in 1862 seven were old, and one 
would probably turn out to be so. An instance, illustrating tho 
mode in which these patents are used is given in evidence, where 
royalties had been demanded, and in most cases obtained, by the 
patentee of a machine which turned out, upon investigation, to be 
identical with one which, nineteen years before, had been well 
known and publicly used. 

Other instances will be found in the evidence of particular manu- 
factures and branches of invention which are so blocked up by 
patents, that not only are inventors deterred from taking them up 
with a view to improvement, bat the manufacturer in carrying on 
his regular course of trade, is hampered by owners of worthless 
patents, whom it is generally more convenient to buy off than to 
resist. The evil also results in another practice, having the same 
obstructive tendency, nawely, that of combination amongst a num- 
ber of persons of the same trade to buy up all the patents relating 
to it, and to pay the expense of attacking subsequent improvers out 
of a common fund. From a comparison of evidence it cannot ba 
doubted that this practice prevails to a considerable extent. We 
must also conclude that when the obstruction is not to be got rid of 
without the expense and annoyance of litigation, in a large majority 
of cases the manufacturer submits to an exaction, rather than incur 
the alternative. 

We desire to call special attention to the evidence given by the 
First Lord of the Admiralty, and by various witnesses on behalf of 
the War Department, showing the embarrassment which has been 
caused to the naval and military services by the multitude of 
patents taken out for inventions in use in those departments. It 
appears to us necessary for the public service that for the future no 
patent should be granted without the insertion of a proviso allowing 
to the Crown the unrestricted use of the invention therein patented, 
the compensation for such use to be fixed by the ‘Treasury. 

Having in view the several opinions thus shortly adverted to, we 
have to consider the evidence :— 

1st. As to the cost of obtaining and renewing letters patent, and 

as to the mode of payment. 

Notwithstanding the prevalence of an opinion that patents may 
be and are unduly multiplied, a very small minority is in favour of 
increasing the cost of obtaining them. Of those who have given 
evidence in this sense, some object altogether to the granting of 
patent rights, and therefore consistently desire that, if not abolished, 
they should be reduced in number by any practicable method. 
Others contend that the mere fact of having a larger payment to 
make, would render projectors more careful not to incur expense on 
bebalf of inventions of doubtful utility and novelty. Many witnesses 
think that the scale of payment was, on the revision of the law in 
1852, fixed too low, but do not consider that it could now be pru- 
dently raised. (To be continued.) 
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IRON BRIDGES, INSPECTORS OF THE BOARD 
OF TRADE, AND MODERN PRACTICE AS TO 
IRON STRUCTURES FOR RAILWAYS. 

(Concluded from page 70.) 

WE will now inquire into the modern practice of wrought-iron 
bridge building and wrought iron rivetted construction, as usually 
carried out, and we will select a few known works for examination. 

Some engineers have peculiar notions as to the top and bottom 
tables of girders, and the great superiority of the tensile over the com- 
pressive power of wrought iron in the ratio of about 5 to 4, and they, 
therefore, makes the top table of all their bridges, to this extent, 
larger in sectional area of metal than thelower one. They consider 
also, that the cellular form of construction is absolutely necessary 

jn the top of a girder of large span (although the tubes of the 
Victoria Bridge, at Montreal, have no cells), and would be quite as 
well in the bottom, and they regard but slightly the necessi- 
ties of a central web, in fact, treat it as a thing which has 
a point in it about the centre where there is no strain at all, 
and that a few patched pieces of thin liney iron united to- 
gether, and an almost total absence of vertical stiffness is all that it 
wants to perform its office. They have also curious notions of what 
should be termed the surplus strength of a bridge. Thus they only 
presume to make their girders equal to a breaking weight of four to 
six times greater than the live or moving load, and for the dead load 
(girders, timbers, permanent way, and all the rest held up between 
the Yonpoeey = they have no margin of safety at all. Yet we know 
that the dead load of constructive material does tell upon a bridge, 
for do we not know that a bridge can be made of such a span as to 
destroy itself with its own bulk? and do we not see that its dead 
material load, on the finish of a work, very frequently has absorbed 
in itself the camber of two or three inches given to the girder in the 
course of manufacture? ‘Take the example of the Spey Bridge on 
the Inverness and Aberdeen Railway, by Mr. Fairbairn. The 
girders are intended for a double line (two in number only) have a 
clear span of 230ft., depth of girders over all 16ft., total sectional 
area of metal of bottom tables of both girders, 2004 square inches ; 
total weight of dead load, or entire superstructure, about 400 tons ; 
moving load at two tons per lineal foot for the two lines of way, 
460 tons = a total load of 860 tons dead and alive. Tho ratio of 
depth to span of main girders, assuming from centre to centre of top 
and bottom tables, would be about one-sixteenth, which will givea 
strain for the above distributed load of just double the load, orsay a total 
strain on the top and bottom tables at centre of opening of 1,720 tons, 
which comes to a strain per square inch of metal of about 8} tons, 
when the bride is covered with locomotives. Thus much results 
from a total disregard of the dead load of the combined superstruc- 
ture, which (excepting the unknown and particular effects of vibra- 
tion) tends to cripple the structure equally with the movin- load. 
The cross girders are also of doubtful strength in this bridge. 
These are placed 4{ft. apart centre to centre; they are 24ft. long 
between bearings, 1ft. 4in. deep, aud have six square inches of iron 
only in each top and bottom table. Supposing now two pairs of 
driving wheels to be over one of these cross girders (twenty-eight 
tons) adjacent to the butt joints in the longitudinal timbers, the 
strain would be seven tons per square inch of metal, and 
in this calculation credit is given to the cross girders to 
the extent of 50 per cent. for being fixed at their 
ends. Mr. Fairbairn thinks that this bridge is five and a 
half times the strength of its load; but then he does not 
assume the combined load, dead and alive, constant and variable, 
and he only charges himself with three-quarters of a ton of live 
load for each line of road. After calculating the breaking weight of 
his girders he deducts from it the total weight of superstructure or 
dead load, and then sees how many times his residue is greater than 
the moving load, and this is called the number of times the bridge 
is stronger than the load. Thus, no margin of safety is given for 
about one half the total load hanging about the bridge, viz., 400 
tons. 

Mr. Fairbairn has also published tables relating to wrought iron 
bridges, showing what the depth of girders should be, according to 
span, and the sectional arca of iron necessary in the top and 
bottom tables to insure safety. Thus, in hig list, for a pair of 
girders for a 300ft. span, a depth over all of 20ft. is given, and a 
united sectional area of iron in the bottom members of the two 
girders of 337} square inches for adouble line of way. ‘Che available 
depth here for calculation would not be more, taking from centre 
to centre of top and bottom tables, of about one-sixteenth of span ; 
this would give a strain on the centre of the horizontal tables (top 
and bottom) of double the distributed load! The united distributed 
load here would be 600 tons live load, and quite 600 tons dead load, 
including girders and all about the superstructure, making a total 
of 1.200 tons ; which doubled, makes 2,400, and we have a strain 
upon the 3374 square inches of metal of 7;'; tons per square inch. 
So that it would appear from these exampies, which certainly are 
extreme instances of Mr. Fairbairn’s system of proportioning 
girders, that a few years of neglect and corrosion, should the bridges 
be neglected of paint, and so unfortunate as to have a few plates of 
inferior iron in them, which is not at all improbable, the strain 
would approach the elastic limit of the iron, say ten or twelve tons 
per square inch. 

All the earlier wrought iron bridges were carried out in blind 
obedience to the Britannia tubular dicta ; and the same system of 
proportioning their parts has been adopted. The destructive charac- 
ter of the dead load has been disregarded ; and when the girders be- 
come riddled and eaten into by time, as we see our corrugated iron 
plates at railway stations and elsewhere, they must be cleared 
away and forgotten, like their timber predecessors. The metal, 
instead of being massed together in parts, is spread out in thin 
laminzw, and every chance is given to the destructive action of rust. 


The deep thin vertical webs, in many instances only a quarter of | 


an inch thick, have their doom marked for them in a generation or 
so, and will be amongst the things that were, like an old sieve or a 
collander. 

In later bridges of wrought iron the question of dead load has 
been more considered, and forced itself into respect; and, as in- 
stances of this, we may cite the wrought iron bridges on the Charing 
Cross Railway, between that point and London Bridge. The top 
and bottom of tables are almost equalised ; and, in fact, the bottom 
tabks slightly predominate in quantity of iron. Thus, in the bridge 
over the Thames, the total thickness of the top table to each main 
girder at centre is 3jin., and in the bottom table 3;%in., pretty 
nearly equal the one to the other, but the bottom in excess, thus 
setting aside the usual notion as to the weakness of iron 
under compression. ‘The remaining bridges on the Charing Cross 
line are also rather thicker in bottom than at top. Undoubtedly 
this is the true theory, only taking care that the top member of a 
girder be judiciously shaped, composed of the thickest plates that 
the cross section will warrant, and designed of a shape stiff laterally 
an‘l vertically, when the compressive power of wrought iron will 
show itself equal to its tensile capacity. Some engineers, too, believe, 
and with some justice, that the wrought iron plate has suffered but 
little for compressive action from the punching out of the rivet 
holes, and that it is not weakened in sectional area to anything like 
their united section, provided they are well closed up again by sound 
rivetting. This gives an advantage in metal-of at least 25 per cent. 
to the top of girder, the rivets assisting compression, and taking so 
much out of the under or tension side of girder. The rivets plug 
up and unite the perforations of the top, and thus give back, for 
compressive purposes, what was punched out of the plate in the 
manufacture of the girder. 

In designing wrought iron girders it is of the utmost import- 
ance that the top members should be designedly shaped to bring out 
the full compressive action of the iron, and be treated, in fact, as a 
column or strut which has thrust alone to contend with. The 
length of the strut or column, for the purposes of calculation, would 
amount to the length of one bay of the girder, divided as it is by 
the vertical stiffeners in plate girders, or the point of contact of 
ties and struts'in openwork girders. Or, to take an extreme and 


very safe view of the case, the upper member or flange of the r 
may be considered as a column whose length is equal to half the 
length of girder (taking the girder as two overhanging centilevers), 
and a width or diameter equal to the width of the table, and allow 
half additional strength for the assistance rendered to it on the lower 
side, by being connected with the vertical web or other arrange- 
ment. In looking into Rankine’s tables for the strength of wrought 
iron columns we find that for columns twenty diameters long, that 
the strain per square inch is over 14 tons, Applying this ce ho 
tion to a girder 80ft. span, with an upper table 2ft. wide, the half 
length (40ft.) will give the ratio of twenty times longer than the 
breadth, and add 50 per cent. for the stay to the horizontal column 
by the vertical web on the one side, and we have a capacity in the 
iron of over 21 tons per square inch, equalling the tensile strength 
of good ordinary iron. No wrought iron girder should be designed 
in a way to admit of buckling or disturbance of shape long before 
the ultimate strength of the iron is brought out. Should such be 
the case, the fault is more ia the designer than in the iron. It is a 
fact with iron that, no matter how strained, whether in tension, 
compression, torsion, or shearing, its ultimate capacity per square 
‘ inch is much about the same if only the iron is put into the proper 
shape to do its duty. 

The formule generally used by engineers and others for 
arriving at the proper quantity of iron to be put into the 
tops and bottoms of wrought iron girders, are probably those 
published }y Mr. Fairbairn, which are usually recommended as 
| being of great facility in use, and promise of safety in the results. 
In fact they are generally supposed to be based upon the most 
recent experiments and the most matured judgment. The 


leading formula is W = oF © where W = breaking weight of 





centre of girder in tons ; a = area of bottom table of girder in square 
inches of metal, including the angle irons connecting the table with 
the vertical web ; d = depth of girder at centre in feet; 7 = length 
of girder or span between the abutments; and c = constant, as 
deduced from elaborate experiments and calculations on tubes and 
girders. It needed not, however, any expensive trials to educe this 
formula, for after all we had it in use in another form and pub- 
lished many years since. It is nothing more than a very old 
formula dressed up in a new, and not at all convenient shape, which 
used to be applied to arches and beams of every form, and which we 
can read of in the old encyclopedia works as something like the 
following :—Multiply the weight of half the arch and its load by the 
distance of the centre of gravity from the face of the abutment, and 
divide by the height of arch,the result will bethe thrust on theabutment. 
WV x L 
D 
zontal thrust on abutments in tons; W = weight of half-arch and 
load upon it in tons; L = distance of centre of gravity from abut- 
ment in feet; and D = depth or versed sine of archin feet, which latter 
can be taken up as highas the centre of arch rib. Now this formula 
not only applies to arches but also to girders, suspension chains, 
principals of roofs and cantilevers, and can be modified to suit the 
disposition of the load and form of beam. A convenient form of 


Or in the shape of a formula thus:—T = where T = hori- 


application for girders is the following :—S where 


8 D 
8S = strain on tables in tons at centre; W = weight of entire bridge 
and load in tons between the abutments distributed; L = entire 
span of girder in feet between abutments; and D = depth of 
girder in teet from centre of top table to centre of bottom at middle 
of girder. Or having the girder already manufactured, and wishing 
to know its load, it is thus deduced from a transposition of the 

8D 
AX 8D | where W = load in tons distributed 
which the girder will bear; A = area of metal in bottom or 
top table in square inches (which can be multiplied by four 
or five tous per square inch for safe working strain on 
iron, or by twenty if for breaking weight), and D and L 
as before. The factor number to D in the formula, for any partic- 
ular form of beam and load, can be easily remembered by merely 
regarding the position of the load, and is according to the amount of 
leverage which it has upon the structure. Thus 1 D represents a 
cantilever with the end at point of support fixed; 2 D represents the 
same beam with load distributed; 4D represents a girder with its 
load at the centre; and 8 D is a girder with the same load distri- 
buted, like unto the above formula, These formule are shaped upon 
the assumption that the centre of gravity of the beam, girder, sus- 
pension chain, &c., is as the arch—about one-fourth of the span of 
opening. Now we see that Mr. Fairbairn and others, after 
all their expensive experiments, come to the old formulm at 
last, only that they burden us by the recollection of the varying and 
capricious quotients of 80, 75, 60, according to forms of girders. 
Taking the constant of 80, and the formula only comes to the same 
Ax4D 


above formula W = 


result as formula W = , and multiplying the result by 
twenty, being the average weight, in tons, which wrought iron 
generally takes to break same in tension, per square inch; the 
load or breaking weight in Mr. Fairbairn’s formula being assumed 
as on the centre of girder. 

It is very convenient in judging of wrought iron girders, and in 
fact of all kinds of girders, arches, trusses, suspension chains, and so 
forth, in any material, to keep constantly in the mind the following 
safe results :—Note the ratio of depth to span, if one-eighth the strain 
at centre, is precisely as the weight; ifone-tenth, the strain at centre 
is one and a quarter of the weight ; if one-twelfth, the strain is one 
anda half of the weight; if one-fourteenth, the strain is one and 
three-quarters of the weight; and if one-sixteenth, the strain is 
twice the weight—always, however, recollecting that the load is a 
distributed one, and includes the weight of the structure itself 
between the bearings. 
viz., one-sixteenth, was much used by Mr, Robert Stephenson, and 
| the fact of the strain upon the centre of this form of girder being 
| exactly double the distributed load, is noticed in his article on iron 
bridges in the last edition of the “‘ Encyclop#dia Britaunica,” in the 
| following terms :— 

‘When the depth of any girder, arch, suspension bridge, &., is 
one-sixteenth of the span, and the total weight (bridge included) 
equally distributed, the horizontal thrust in the middle of top and 
bottom tables of beam or system, is exactly equal to twice the total 
weight of structure and load distributed.” This fact was well 
known, however, long before Britannia bridges were thought of, 
and isexactly so deducible from the old formula. Many other 
engineers also use this proportion, or what is pretty nearly the 
same thing, the depth over all of girder being one-fifteenth of span, 
which is the same as one-sixteenth, taking centre to centre of top 
and bottom tables. By keeping the above results in the memory, 
nearly all girders can be calculated mentally, and without the risk 
of error from using a large number of figures, and they are easily 
brought into comparison the one with the other by a mere inspec- 
tion of aset of girders, aud a 2ft, rule. By thus also discovering 
the calibre of a girder from a mere glance at its proportions, we can 
assign to it that number of tons per square inch of metal in the 
top and bottom which the character of the iron and workmanship 
will warrant, and forget all about tedious answers deduced from 
tedious experiments. ‘The ratio of diminution in the bulk of metal 
in the top and bottom members of a girder from the centre to the 
ends or bearings, may be as much as 3 to 1, and still insure 
an ample amount of stiffness at the ends , but noting that there must 
be very nearly one-half of the sectional area of tables due to the 
centre given to that part of girder, which is one-eighth cf the span 
from the abutment, assuming a distributed load. The top and 
bottom flanges or tables et corresponding parts of the girder may be 
about the same in sectional area of metal, for from any presumed 
deficiency of strength which iron may have under compression 
(which is extremely doubtful), is more than made up in rivetted 
girders by the full section of iron (rivets and all) acting in the top 
member, as alluded to previously. 

The vertical member of a girder, or that part which keeps in due 








The latter proportion of depth to length, | 
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action the upper and lower tables, must have its due consideration, 
otherwise the iron in the flanges will refuse to perform their office. 
Thus, put a mere film or sheet of metal between them, without any 
strut or stiffening “apd in it, and we baye merely two lines of 
metal, comparatively isolated the one from the other; and the upper 
one must buckle, and the lower one must sag. Many engineers 
treat’ the vertical web quite conventionally, and consider that its 
—— and shape require but little attention, and, in fact, make 
t pretty much the same in stiffening capacity in all girders, large 
and small. It must, however, be sufficieutly strong as it approaches 
the abutments to take a vertical push or compressive strain (like 
unto a pillar or post) of one-half the entire weight of load brought 
upon the girder, and at the centre of a strength sufficient (say one- 
third of what it is at the ends) to carry any load at that point either 
way to the abutment, and to act as a brace to keep the parts of the 
girder in uniform action under the influences of the strains, diagonal 
and others, to which the bridge is exposed. It is certain that 
the compressive power of the upper table of the girder is largely 
dependent upon a proper vertical web. This deficiency of vertical 
web compels engineers to shift their constant in the formula 
from 80 to 75 and 60, although they often attribute it to the 
presence or absence of cells in the top member of the girder, 
instead of the presence or absence of strutting capacity in 
the central web to carry the weight well on to the abut- 
ments. Many large girders and tubes have, on completion, shown 
signs of weakness in the vertical parts approaching and over the 
bearings ; as, for instance, the tubes for the Victoria Bridge at 
Montreal were patched wp with a variety of angle irons and T-irons 
over the abutments to keep off the buckling tendency ; and the 
Wellington-street main girders on the Charing Cross line had to be 
stiffened vertically over the abutments after completion. And even 
now, With the slight T and angle irons, which have been added in the 
last example, there is probably a crushing strain upon the vertical 
irons of eight to ten tons per square inch near the bearings. The 
vertical plates over the bearings of three-eighths of an inch thick, a 
mere sheet of iron, as compared with the depth, can hardly be 
expected to render much assistance in conveying the half load to its 
destination, especially so in afew years when the effects of corrosion 
and a London climate have performed their effects upon the same. 

It may be noted as fn instance of how sadly engineers have 
neglected in toto the consideration of the central web of a girder in 
modern practice, that in the experiments on tubes in anticipation of 
the Britannia Bridge, where the sides of one of the model tubes 
experimented upon was in. thick, depth 12in., and length or span 
nearly 16ft., how well it behaved under its compressive strain; in 
fact, the underside gave way b fore the top was injured. This 
was mainly owing no doubt to the great strength of the sides, as 
compared with the top and bottom, to which they gave a portion of 
their surplus strength, and kept them in due action. Now, take 
this model tube, 12in, deep, and compare its sides (\in.) with those 
of the Britannia Bridge, which average only ,}in., and whose 
depth is 30ft., the ratio of thickness oi plate to depth in model 
tube is as 1 to 96, and in the Britannia tube as 1 to 640. It is true 
in the larger tubes there are gussets, angle irons, &c., but not to the 
extent of this difference of value, viz., nearly seven times. Then 
the difference also between the comparative thickness of plates in 
top and bottom members, as compared with the bulk of each tube, 
tells greatly against the larger structure on the score of stiffness to 
bring all parts into play, and above all, the compressive part. 

It is thus seen, from what we have stated above, that all parts of a 
girder require their proper share of consideration, and if one part be 
in any way deficient, it detracts from those parts which are amply 
supplied with material, but require its assistance in the due per- 
formance of their duties. 


Soutn Kenstncton Museum.—During the week ending the 11th 
February, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m. 
8,127. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m, till 4 p.m., 1,600; 
total, 9,727; from the opening of the museum, 5,103,385. 

ContmentaL Jrems.—(From our own Correspondent.)\—Paris': 
Several engineering firms in the vicinity are employed in building 
some iron ships’ boats for the Iinperial navy. I have seen one of 
these boats on the Seine: it is a long boat, displacing about twenty 
tons, propelled bya single screw, with a high-pressure engine ; 
she steams very rapidly, as there is no condensation, and con- 
sequently no air pump.—Havre: The old citadel will be shortly 
pulled down and extensive wet and dry docks will be constructed on 
its site. Inthe old port a large excavation is to be made below 
low-water springs, to serve as a berth for such of the larger vessels 
as might enter the harbour too late to be docked.—Boulogne ; ‘The 
new wet dock is nearly finished, and the entrance lock, a very large 
one, built of mountain limestone, is completed with the exception of 
the wing walls. The works of the Calais railway are progressing 
slowly. The line crosses the Liane and joins the Amiens Railway 
in the old station at Capécure. 

Tue Porcerain Trave 1x Pantis.—The gilding and painting of 
porcelain gives occupation, in Paris alone, to 1,872 hands, includ- 
ing 458 workwomen; the trade is carried on by 187 master 
decorators, and produces to the amount of about 5,300,000f. a year, 
more than 850,000f. worth of which is exported. There are forty- 
three workmen who earn 8f. a day; five who earn 9f., and four who 
earn 12f.; but these are the aristocracy of the trade, the generality 
earning only 5f. a day, when they are employed by a master. As 
for those who have the presumption of setting up for themselves and 
working on their own account, there are thirty-three who make less 
than 2,000f, profit a year, that is, who are actually starving; for 
their lodging, which must be fit to carry on the trade in, does not 
cost them less than 1,000f.a year; with the rest they and their 
family must live and find their clothing. Women generally earn 
from 2f. to 2f. 50c.a day; the most skilful earn 4f. 50c. at the 
utmost. ‘Che master decorator takes as many apprentices as he can, 
and it is they, who get either no wages at all, or else not more than 
25c. or 1f. a day, who do the largest share of the work. Females 
generally work at home, but their earnings rarely exceed 25f. or 
30f. a fortnight.—Journal of the Society of Arts. 

Sream tn France.—The Government of France has just issued a 
decree materially altering the regulations laid down in 1843. 
These were not in accordance with the growth of machinery and 
trade, and very irksome to those against whom they operated. In 
1850 there were but 6,832 steam engines in all France; in 1868 
there were 22,516, representing a force of 617,890-horse power, or 
nearly that of two millions ot horses in reality, and which is set 
down as more than the force of all the men in the kingdom capable 
of labour. Under such circumstances, and the greatly extended 
practice and increased knowledge of eugine-makers, the old re- 
gulations had become quite inapplicable. The new decree greatly 
simplifies the legislation on the subject. The testing of various 
parts of the machinery officially, ull now imperative, has been 
done away with, except as regards the boiler, which will, in futare, 
have to be proved up to twice the effective pressure of the steam. 
Steam engines are no longer to be regarded as dangerous machines, 
and may henceforth be set up without authority from the officers of 
Government, and without any other form than a declaration of the 
fact. Boilers are, as heretofore, divided into three classes, accord- 
ing to their capacity and the pressure to be employed; the regula- 
tions concerning the first class are greatly simplified, those of the 
second class may be set up in any factory or workshop not con- 
nected with the dwelling houses of other parties thau the proprietor, 
his family, and workpeople, and the least dangerous class may be 
introduced even iuto houses occupied by any number of separate 
families; and even with regard to other cases, the consent of the 
neighbours is sufficient to set aside the regulations. Another impor- 
tant provision of the new law is, that all steam boilers shall consumo 
their own smoke, six months grace being, however, allowed for the 
necessary arrangements to be made. ‘There are other clauses well 
worth the attention of Governments and sanitary boards. 
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ON THE USE OF “wa CAISSONS FOR FOUNDA- 
ONS. 

Tue extensive works for railway communication and other 
purposes which have been lately carried out in the metropolis, and 
others now in course of formation, afford a useful study to 
engineers both on account of their variety and important character, 
and also on account of the improved methods of construction which 
have been employed. 

‘Lue necessity of bridging over the Thames in several places has 
attracted considerable attention to the means of obtaining economi- 
cal and stable subaqueous foundations for the piers. 

The basin of London clay which underlies afew feet of mud and 
gravel, affords an excellent foundation, being at once both very 
compact, hard, and impervious to water, and yet capable of 
being easily excavated. It is the object of the engineer in construct- 
ing piers to carry heavy loads to sink the foundations more or less 
deeply into this clay, in accomplishing which cheaply and quickly 
great improvements have been made as bridge after bridge has 
crossed the Thames, and the fruits of experience have been taken 
advantage of. 

If we turn for a moment to the history of works of this description 
which were built several years ago, the improvements made will at 
once be apparent. In the old Westminster Bridge, the predecessor 
of the present handsome structure, the piers were formed by lower- 
ing the bottom courses of masonry encased in wooden caissons into 
a hole dredged out to the gravel bed; the sides of the caissons were 
carried up to above high water so as to allow them to be pumped 
dry ; the masonry was then completed to a convenient height, and 
the wooden sides removed. Though much expense was incurred 
in carrying out this plan, and a comparatively large quantity of 
material was under water, the scour of the river soon began to act 
most injuriously on the gravel strata on which the whole weight of 
the foundations rested, and occasioned continual trouble and expense 
until the bridge was removed a few years ago. T'welve years were 
occupied in the construction. 

The system of forming coffer-dams of two or three rows of piles, 
with puddled clay filling up the spaces, was first used on the Thames 
for the piers of Waterloo Bridge. In this case the dam was formed 
of three rows of piles 3ft. Gin. apart, and beech piles were driven 
well into the clay, thickly over the surface on which the piers rest ; 
on these cross sills were fixed, and level floors of 6in. planking to 
carry the masonry. The piers of London Bridge are constructed in 
a similar manner, the efficiency of which is proved by the stability 
of the foundations. The high cost and the length of time required 
for the construction of such coffer-dams are serious objections to 
their use where both time and cost are matters of great importance, 

In the new Westminster Bridge the spaces on which it was 
intended to build the piers were enclosed with iron sheet piling ; 
elm piles, 16in. 81 .#1e, were then driven over the surface enclosed, 
with a two ton monkey, at intervals sufficiently distant to allow a 
dredger to pass between them so as to dredge out the mud and 
gravel down to the clay; c ncrete was then filled in round the piles 
to within about three feet of ‘le top of the iron sheet piling, and a 
level bed was formed to receive the masonry, the first course of 
which was lai a little below low water line. A firm solid founda- 
tion was thus obtained; but a plan, however ingenious, which 
necessitates so many different processes, including tedious dredging 
and heavy pile driving, can hardly prove either expeditious or 


hard crust of gravel and the frequent occurrence of ‘ cement,” 
stones in the a ome likely to prove serious obstructions to the 
formation of a by a double row of wooden piles, and a 
invented by Mr. Phillips, was adopted, by which the dam should not 
only keep out the water, but also add greatly to the stability of the 
structure, which as it will probably embody a railway beside the 
sewage and roadway, 1 evidently require great ~— 
Wrought iron oval caissons, 12ft. 6in. X 7ft., have been sunk a few 
feet into the clay in a continuous row, butting one against another, | 
and provided with a groove at either extremity about 6in. x 5in., | 
so that a wooden key, 12in. X din., driven also into the clay, forms 
a connecting joint between the two caissons by fitting tightly into 
the groove; concrete is filled in to a given line about 4ft. below low 
water, and the rings are carried up above high water to form a dam, 
within which the mason =~ be built. The pressure of the 
water on the outside tends to force the wooden keys up to their 
bearings, and if the caissons are sunk evenly and upright it is 
thought that there should not be much difficulty in making the 
joints tight. When the work within the dam is finished, it is 
intended to disconnect the caissons at a joint about 4ft. below low 
water, and remove all the upper rings, leaving the lower part which 
is below the ground line, to form a strong apron immediately in 
front of the wall to resist the scour, and resist any tendency there 
may be in the foundations to settle outwards, and, in fact, to form a 
part of the foundations. 

A dam about 300ft. in length has been ape and pumped out, 
but some further experience is required before perfect success in 
practice can be claimed for this plan, which, it must be confessed, 
appears to be good in principle and simple in construction, and will 
probably prove to be economical in cost. 

In Mr. Ritson's contract, which extends from Waterloo to Black- 
friars Bridge, an ordinary wooden coffer-dam of a double row of 

iles has been completed of some length, and a plan is being tried 
; which iron cylinders are used, but on an entirely different 
principle to that already mentioned. ¥ 

Cast-iron cylinders, 8ft. diameter and 8ft. apart, are sunk in two 
rows ; on these girders will be fixed to brace the cylinders together 
and to carry a cast-iron floor or deck at about 4{t. below low water, 
with sides carried up to above high water. A water-tight chamber 
will thus be formed, on the floor of which the masonry will be built 
toa convenient height and the sides then removed. ‘The cylinders, 
which will be filled with concrete, will thus support the whole 
weight of the wall; and though, doubtless, the question of the load 
they will have to carry has been carefully considered, and consider- 
able stiffness may be obtained by suitable bracing and filling in with 
concrete between the cylinders, yet the method of supporting so 
heavy a load on a number of points placed at intervalsseems objec- 
tionable and unnecessary when a continuous foundation can be 
obtained for the masonry itself, for the utmost firmness will be 
necessary in each cylinder, and the flooring must possess great 
strength, and be very carefully fixed, so as to avoid any undue local 
pressure from the load being unequally distributed. On the other 
hand, this plan possesses a manifest advantage in the facility with 
which the load can be always made to bear directly on the firm 
strata of the clay, notwithstanding the varying depth at which that 
strata is found, while the first course of the masonry is at the same 
level throughout, and if thoroughly well carried out may prove a 
desirable substitute for the wooden coffer-dam. . 

With respect to the use of cast and wrought iron for cylinders of 
small di , and ially when they are carried up above low 
water, cast iron is preferable ; the weight of each ring is not then 
too great for convenient handling. The stiffpess of cast iron is a 

reat advantage in sinking through stiff soil, and the comparative 
ne te from rust when exposed to the atmosphere ensures 
durability. In large cylinders, and caissons presenting more or less 
flat surfaces, the weight of one ring is so great that it becomes 








economical. Moreover, as the iron sheet piling was ily not 
water tight, in fact, was not carried up to high water level, there 
was a great deal of work done under water, and much delay in 
getting up the first part of the masonry from waiting for the tides. 

During the last few years the various metropolitan railway 
extensions which it has been deemed advisable to make, have 
necessitated more serious attention to economy and rapid construc- 
tion, and the result*has been that iron cylinders have been used 
with much success. In the Charing Cross railway bridge, which 
forms part of the Western extension of the South-Eastern Railway, 
cast irou cylinders of 14ft. diameter were sunk some 20ft. to 30ft. 
into the London clay, and carried up 10ft. diameter from the ground 
level. The excavation was done by divers through the porous 
strata of mud and gravel, but as soon as the cylinders reached the 
clay, a water-tight joint was formed, and navvies finished the work 
in the dry. The cylinders were loaded with kentledge, by which 
means they were forced down to follow the excavation, and when at 
the required depth were filled in with concrete as far as the taper 
ring, which occurs between the 14ft. and 10ft. riugs, the remainder 
being filled in with brickwork in cement on which the main 
girlers rest. With a test load of 700 tons to one cylinder, the 
settlement amounted to about 4in., and a slight further subsidence 
took place during the additional tests made by the Board of Trade 
officers. The load per superficial foot of foundation is doubtless 
large, reaching as it would do, supposing the four lines of way to 
be loaded throughout with one ton per foot forward each, to nearly 
nine tons; avd we notice in the bridge for the same line crossing 
the river for the city terminus, Mr. Hawkshaw has much increased 
the size of the cylinders in proportion to the load, using four 
cylinders of 18ft. diameter to each pier for five lines of way, instead 
of two of 14ft. diameter for four lines of way. Still larger cast 
iron cylinders are being used for the addition to the railway bridge 
over the Thames at Battersea, the diameter being 21ft. in the 
ground and 12{t. 4in, in the upper part, the thickness of the plates 
is lees than that which has generally been thought necessary, being 
only |}in.; as the piers do not go so deep into the clay as those of 
the Charing Cross bridge less strength is required to resist the 
surrounding pressure. 

In forming the foundations of the Blackfriars Bridge of the 
London, Chatham, and Dover Railway, iron cylinders were used, 
but on a somewhat different and improved plan. The cylinders are 
20ft. diameter at the base and of wrought iron, and an ingenious 
arrang' t was adopted which admitted of columns of masonry 
being built up, from a point a little below low water line, in 
temporary cylinders of slightly larger diameter than the lower por- 
tion, which were then forse | at a joint made with india-rubber 
packing. Thus, the iron cylinders are not visible, but columns of 
masonry, on which clusters of cast iron columns rest to support the 
superstructure. The appearance of these piers is certainly much 
gue than that of the parallel columns of the Charing Cross 

ridge. 

For the new Blackfriars road bridge it is proposed to adopt a 
further modification of this principle; the outline of the piers on 
plan will be the same as that of ordinary masonry piers, the 
foundations will be carried into the bed of the river by means of 
wrought iron caissons covering the whole surface, but divided into 
sections of convenient size for sinking. The outside casing will be 
carried up above high water line to form a dam in which the 
masonry can be built, and will then be removed to 3ft. or 4ft. below 
low water. lt is probable that in sinking a uumber of caissons of 
various Shapes compactly and evenly over a large surface, in making 
the joints between them, and in other matters of detail, some diffi- 
culties will be met with; but we see no reason why with proper 
care such difficulties should not be overcome, and a thoroughly 
good foundation formed at a moderate cost. 

In building the river wall of the Thames embankment, the for- 
mation of a coffer-dam within which the work can be carried on is 
a matter of great importance. Various schemes, more or less 
feasible, have been proposed, mostly introducing iron work, either in 
plates or caissons, and of the one adapted by Mr. Furness iu his 
part of the contract we have already an opportunity of forming 
some opinion, as for several months past persons passing over 





Westminster Bridge have become familiar with the row of oval 
A 


caissops which marks the line of the future embankment wall. 





y to divide each one into a number of plates, requiring 
planed!joints, for easy handling. Moreover, when a great depth is 
reached in stiff soil the pressure from without is so great as 
to crack cast iron of very great strength. On the other hand, 
wrought-iron cylinders of 18ft. or 20ft., or even larger diameter, 
may be made in whole rings and lowered at once into their 
places being of manageable weight, and stiffened inside as may be 
required; in fact, the limit to the size of wrought iron caissons has 
scarcely yet been defined by practice, where an arrangement in 
which the caisson is always under water, such as that used Blackfriars, 
is adopted. 

The method of sinking the caissons is evidently an important part 
of the work, especially as regards time and cost. In the Charing 
Cross Bridge, divers in diving dresses were used to excavate the 
mud, gravel, and other loose deposit. As soon, however, as the 
cylinders entered the clay they were pumped dry, and navvies com- 
pleted the work, a sufficient weight always being kept on to force 
the cylinder to follow the excavation. 

In the Blackfriars railway bridge the tedious and costly process 
of diving was, to a great extent, dispensed with, and a “ bag and 
spoon’’ was used—an apparatus consisting of a strong iron circular 
scoop or spoon. with a cutting edge and a strong leather bag firmly 
fixed to a lonz pole, by means of which its motion is guided from 
above—by drawing this across the bottom with proper tackle the 
“| filled and then hoisted for emptying. 

his is expeditious and cheap for large cylinders, though somewhat 
clumsy, and has the advantage also of requiring but little fixing or 
adjustment. ‘The work is more expeditiously accomplished by the 
use of a light dredger, consisting simply of a continuous chain carry- 
ing a number of buckets similar to an ordinary dredging machine, 
but as simple as possible, aud drivenby a strap off a portable engine. 
We have seen a dredger of this description at work on the caissons 





which are being sunk on the Thames embankment works, and it 
appeared to be doing its work in a most satisfactory manner, and | 
only to want some little modification and addition to make it a very | 
useful assistant to the process of cylinder sinking. ‘The pneumatic 
system has also been used at the Thames embankment works, 
under a somewhat novel modification with great success, though 
robably at considerable expense; under the normal system it has 
icon found particularly useful where a great depth of loose shifting | 
soil has to be passed through. | 

We have only mentioned those methods employed on the Thames 
for the discussion in a short space, the respective merits} of the 
numerous plans adopted for sinking caissons, including the use of 
exhausting vessels, misers, scoops, sind pumps, &c., and the various 
conditions in which they may be used to advantage, would be im- 
possible. Much attention has been paid to the subject, and many 
schemes have been tried, and though the greater part have shared 
the fate of so large a portion of the fruits of ingenuity when tried by 
the severe test a practice, many improvements have been, and con- 
tinue to be, introduced which tend to reduce the cost and facilitate | 
the work; and it must always be remembered that a system of ex- 
cavating which is suitable to one case, may be quite unsuitable to 
another, and all circumstances should be well considered with a view | 
to choosing the most expeditious method. 

In almost all parts of the world where railways exist, rivers have | 
been crossed by means of piers of the above description, and espe- | 
cially in India, where there are so many rivers of great width, with 
bars of loose sand, a method of constructing piers cheaply and quickly 
is a sine qua non, to the existence ,of railways, tubes in the form 
either of hollow screw pipes, or brick or iron cylinders have been 
used with great success where almost every other description of 
foundation would have been inadmissable, excepting at very great 
cost. Asa means of forming cofferdams, especially in beds of loose 
shifting sand or hard rock. where pile driving is impossible, it 
appears that the use of iron caissons, sunk side by side, connected by 
water-tight joints, might be adopted with much advantage and 
economy. 

Whether employed as part of the foundations, or merely in form- 
ing temporary cofferdams, it is evident that iron cylinders and cais- 
sons are rapidly increasing in favour among engineers, and the fact 
is worthy of notice as affording another instance in which iron has 
come into use in the place of materials of less compactness and 
strength. ‘ 








AGRICULTURAL LOCOMOTIVES ON PUBLIC 
ROADS. 


A DEPUTATION, representing the agricultural and mining interests, 
waited on Sir George Grey at the Hone-office on Friday afternoon, 
for the purpose of asking him to rescind orders in certain districts 
which provide that agricultural locomotive engines should only 
travel on the highways at night. Lord Kinnaird, M.P., introduced 
the deputation, and amongst other gentlemen present were:—Lord . 
Harris ; Sir Edward Dering, M.P.; G. S. Beecroft, M.P.; Colonel 


| Sykes, M.P.; Mr. Malcolm, M.P.; Mr. Hodgkinson, M.P.; Sir J. 
ay oe 


M.P.; Mr. Lawson, M.P.; Mr. M‘Kie, M.P.; Mr. R. 
Hodgson, M.P. ; the Hon. Arthur Kinnaird, M.P. 

Lord Kinnaird said that Sir George was aware that a very large 
and influential meeting was held yesterday of those interested in the 
use of agricultural locomotive engines. He (the speaker) had had the 
honour of presiding over that meeting,and would read the resolutions. 
They set forth that the order which enforced agricultural locomo- 
tive engines travelling at night would virtually prohibit their being 
used at all. 

Sir G. Grey said that, with regard to the Act, it was a recent one, 
and the 5th clause imposed upon the Secretary of State the duty of 
issuing such an order where it should appear that the passage of 
these engines along the highways was dangerous and inconvenient 
to the public. Where he had received applications from magistrates or 
persons competent to form an opinion that these engines were dan- 
gerous and inconvenient, he had generally referred the application 
to the chief constable of the district alluded to, and if his opinion 
confirmed that of those who forwarded the application, he had felt 
bound, under the clause of that Act, to issue the order restricting 
those engines to travel by night. He had not prohibited the engines 
travelling, but only restricted their being conveyed from one place 
to another to certain hours of the night. He wrote a letter toa 
farmers’ club in Scotland who had asked him to revoke an order 
which had been issued respecting Wakefield, in the West Riding of 
Yorkshire. But of course this club had no knowledge of the parti- 
cular district. In this case he (Sir George Grey) had received an 
application from eight magistrates of the district, and they repre- 
sented that the use of locomotives at all hours of the day wasincon- 
venient and dangerous. That opinion was confirmed by the chief 
constable of the district. A memorial was presented from the Steam 
Ploughing Company, asking for a revocation of the order which he 
issued. He sent this to the justices, who, upon full consideration, 
adhered to their opinion, and they were supported by several other 
persons. Under these circumstances he felt that it was impossible 
to rescind the restriction. The deputation now said that he might 
impose regulations, but he doubted whether the words “ prohibit or 
restrict” meant imposing regulations. That subject had been 
agitated in the newspapers, ard he had received some letters upon 
the subject. It had been said that these engines could be made to 
move without noise or sending forth smoke, but he did not pretend 
to give an opinion upon this matter. Of course, if they could devise 
any means by which they could get rid of this inconvenience and 
danger, the whole difficulty was at an end. An order could be 
revoked if it could be shown that the grounds on which it was 
granted no longer existed. 

Lord Harris said that this restrictive order was virtually prohibi- 
tive. It was almost, if not altogether, impossible to move these 
engines at night. 

Sir George Grey thought that, if they could not remedy the evil, 
their application should be made to Parliament and not to him. If 
he received evidence of danger and inconvenience he did not think 
that he could do otherwise tian act, 

Sir J. Hay presented some memorials, which set forth the argu- 
ments that had been used by the deputation. He happened to know 
that the eight magistrates who signed the application in the second 
instance were not the same as those who signed the first. 

Sir George Grey; I agree that it is desirable that not the least 
restriction should be put upon the use of these engines which is nct 
absolutely necessary. The question is—What is the least restriction ? 

Sir. J. Hay: We say that they could travel at certain times of the 
day with proper precautions. I agree with Lord Kinnaird, who has 
suggested that when one of these engines was travelling along a 
highway a man should be kept one hundred yards in advance; and 
if he saw a carriage or horse approaching that he should signal to 
the man who had charge of the engine to stop. A penalty should be 
attached for non-compliance with these orders. 

Sir George Grey: A penalty is rather for Parliament. 

Lord Kinnaird thought that what Sir George Grey had said 
showed the necessity of getting an amendment of the Act. He was 
of opinion that Sir George Grey, instead of applying to the chiei 
constable for confirmation, should apply to other of the magistrates. 

Sir George Grey said that if he received any proposed regulations 
from owners of machinery, he would submit them for the considera- 
ye of the magistrates, just at he had the memorial of the farmers’ 
club. 

Other gentlemen having addressed the Home Secretary, 

Sir George Grey remarked that Parliament had assumed the dan- 
ger, and, therefore, it was for them (the deputation) to show that the 
danger and inconvenience did not exist. He should be very glad if 
they could prove it. The best thing they could do would be to 
obviate the danger. If regulations were sent to him he should for- 
ward them to the magistrates of any district respecting which a 
restrictive order might be asked. 

Lord Kinnaird thanked the Home Secretary, and the deputation 
withdrew. 





THe Enoinger AND Ramway Votunteer Starr Corps.—The 
following appointments have lately been made by the War-oflice. 
To be Lieutenant-Volonels—George Parker Bidder, C.E., John 
Hawkshaw, C.E., John Robinson McClean, C.E., John Fowler, C.E., 
Charles Hutton Gregory, C.E., Joseph Cubitt, C.E., Thomas 
Elliot Harrison, C.E., George Willoughby Hemans, C.E., George 
Robert Stephenson, C.E., Charles Vignoles, C.E., William Henry 
Barlow, C.E., Charles Manby, C.E., James Allport, William Cawk- 
well, Seymour Clarke, Cornelius Willes Eborall, James Stewart 
Forbes, James Grierson, George Hawkins, Robert Moseley, Archi- 
bald Scott. No doubt, in case of an invasion, all these gallant 
railway engineers will be found in the van. 


Tue New Brrumrovus Sussrance From Brazit.—At the meeting 
of the Royal Society of Scotland on Monday, Professor Archer read 
a,communication on a new bituminous substance imported at Liver- 
pool from Brazil, under the name of coal, ‘The professor stated that 
the substance—a few specimens of which were presented to the 
meeting—had been submitted to chemical analysis, and had been 
found to yield a much larger percentage of oil than any of the 
bitumiuous coal which had been examined in Great Britain, not 
even excepting the Torbanebill mineral. It had little of the 
appearance of ordinary coal, but seemed to be indurated clay, aud 


yielded a similar series of products to those afforded by other bitu- 


minous coal; it was very light, extremely buoyant in water, and 
was exceedingly inflammable, burning at a very low temperature. 


Tue Inous Fioti1a.—On Monday afternoon the Indus Flotilla 
Company’s tug steamer, Sir Herbert Maddock, made her experi- 
mental trial trip on the river Tyne, below Walker. As this vessel 
is exclusively adapted for towing, the barges accompanying her 
were lashed alongside during the performance, loaded to their 
working draught. ‘I'he steamer is 27o/[t long, 28}ft. beam, draught 
of water 2ft. lUin. ‘The barges, two in number, are each 200ft. 
long, 22ft. beam, 2ft. 2in. draught, and are lashed alongside the 
paddle-boxes while being towed. The engines, 280 nominal 
horse-power, are diagonal oscillating; diameter of cylinder, 65in. ; 
stroke, 4ft. Gin.; the boilers, four in number, the ordinary tubular 
marine. The average of the runs made at the measured mile :— 
Engines, 39} revolutions per minute ; steam, 23 |b. on boilers; indi- 
cated horse-power, 1,120; speed, 15 miles. ‘The vessel and barges 
were built by Messrs. J. W. Richardson and Co., Walker; and the 
steamer epgined by Messrs. Robt. Morrison and Vo., Ouseburn. 
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TAYLOR’S IMPROVEMENTS IN CHURNING, &c. 
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Tuis invention, by Mr. E. Taylor, of Salford, consists in the em- 
ployment and use of a rotating box, chamber, or receptacle, of any 
suitable and required shape, to contain the milk or cream to be 
churned, and so arranged that the centre of motion or rotation is 
eccentric to the central axis of the said box, by which means the 
milk or cream is dashed from end to end of the box as it rctates, 
causing great agitation or churning power, by which means the 
butter is produced. This may be effected by mounting the box at 
each end on a short stud or shaft, the central line or direction of 
which is diagonal or oblique to the central or parallel xxis of the 
box, by which means an eccentric rotation is imparted thereto. 
The rotary motion may be obtained by means of a curved link chain 
gearing with a pinion on the said diagonal shaft, which the patentee 
prefers, or by ordinary gearing. 

A second part of the invention consists: of a bar turning on a 
central stud on the lid or cover to the opening, and which is 
tightened down by screws secured to the chamber and winged nuts. 
It will be evident that this apparatus is equally applicable for wash- 
ing clothes, in which instance solid balls of wood are employed to 
mingle with the clothes and water in the chamber; the balls may 
also be used perforated for churning. 

Fig. 1 is a front elevation of the washing machine complete, 
showing the eccentric chamber or receptacle mounted on suitable 
bearings secured to the framing; Fig. 2 is a detached end view of 
the chamber or receptacle, shown in its extreme diagonal position ; 
Fig. 3 is a front view of the same; and Figs. 4 and 5 are respec- 
tively front and plan views of the lid or cover, with the swivel bar 
and screws employed for covering the opening in the eccentric 
chamber or receptacle, 

In Fig. 1 a,a, is the rotating box, chamber, or receptacle, of any 
suitable and required shape, having secured to either end a short 
stud or shaft 4, the central line or direction of which is diagonal or 
oblique to the central or parallel axis of the box a. The projecting 
studs or shaft, when the box is mounted on the framing, bears on 
the bushes or steps c, and, by turning the fly-wheel e, a rotating or 
revolving motion is tranemitted to the box a through the chain f and 
wheels g, g', thereby giving the desired rise and fall to the opposite 
ends of the said chamber or box with each revolution of the 
wheel g'; 4 is a bar secured to and turning on the lid i, moving 
upon the pivot £; the bar 4 is supplied with an open slot / at each 
end, which, when the lid is placed on its seating over the opening in 
the chamber or box a, is caused to turn on the centre k, and em- 
braces the bolts m secured to the said box; the winged nuts n are 
then tightened down on_the said bar A, thereby firmly securing the 
lid (water-tight) to the box a. 


NEVIN AND COPPIN’S IMPROVEMENTS IN MA- 
CHINERY FOR CLEARING FLAX, HEMP, &c. 


Tuts invention, patented by Messrs. Nevin and Coppin, of London- 
derry, has for its object improvements in machinery for clearing 
and separating the woody parts from the fibrous portions of flax, 
hemp, atid other like material. 

The invention is applicable to the machinery described in the 
specification of letters patent granted to Messrs. Nevin and Coppin, 
and dated the 5th January, 1863 (No. 39), wherein there are two 
rotating axes carrying beaters. 

The present invention consists, firstly, in gearing and driving 
the feed rollers in such a manner that the rollers may be caused 
either to revolve in such a direction as to feed the fibre forwards, to 
be acted on by the beaters, or may, at the will of the workman, be 
caused to revolve in the opposite direction to move back the fibre; 
and, when the rollers are revolving in a direction to feed the fibres 
forward, the rollers are caused to revolve at a slower speed than 
when revolving in the opposite direction to move back the fibres. 
In order to accomplish this, it is preferred to give motion to one of 
the axes of the feed rollers by means of two bevelled toothed wheels 
fixed thereon ; and the axle of the feed roller is driven by one or 
the other, receiving motion from one or other of two bevelled 
toothed wheels on an upright shaft or axis, which receives motion 
from one of the axles of the rotating beaters; the two bevelled 
wheels on the upright shaft are of different diameters, the smaller 
bevelled wheel being for giving motion to the feed rollers when 
feeding the fibres forward, and the larger bevelled wheel for giving 
motion to the rollers when movirg back the fibres. The two 
bevelled toothed wheels on the upright shaft or axis are each capable 
of turning freely thereov, and are only fixed or held thereto by a 
sliding clutch, which is capable of being moved by the workinan, 
by a lever, according as he may desire to cause the teed rollers to be 
turned in a direction to feed the vegetable fibrous material up tothe 
beaters, or to withdraw the fibrous material therefrom. The clutch 
may also be retained in an intermediate position, so that the feed 
rollers may remain without motion. 

The invention also consists in covering one of the feed rollers 
with an elastic material, by which means the whole of the layer of 
fibres will be held between the rollers, even though the layer 
be of uneven thickness. Tho beaters for acting on the fitres 
are, according to this invention, formed in such manner, that when 
one of the beaters on one of the shafts or axles is acting on the 
fibrous materials, such materials may rest against a curved plate 
carried by the other beater axle, so that the fibrous material is pre- 
vented getting away from the beater which is for the time acting 
upon, jt by means of the curved plate or guard. 

The accompanying engraving is a side view of a machine con- 
structed in the mauner above described. 

a, a, is the framing of the machine; , l', are the two rotating 
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axes carrying beaters, the construction of which beaters is herein- 
after more fully described. In the arrangement shown three feed 
rollers, c, d, and e, are employed, which feed forward and retain the 
layers of fibre to be acted on by the beaters, but two or other 
number of feed rollers may be employed in place thereof. The 
roller c is covered with elastic material, vulcanised india-rubber 
being, by preference, used for this purpose; or, in place of the 
roller c being covered with elastic material, either or both of the 
other rollers may be so coated. The thickness or depth of the 
elastic coating the patentees prefer to be about half to three-quarter 
inches, so that, even though any of the layers of fibre should vary 
very considerably in thickness, yet each part of the layers of fibre 
would be securely held by the rollers. The thickness of elastic 
coating may be obtained by employing a single tube of vulcanised 
india-rubber, mounted on a suitable roller or core; or the roller or 
core may be covered witha number of rings of india-rubber, placed 
side by side, the roller or core passing through the rings. The 
rollers d and ¢ are formed with longitudinal serrations, in order to 
hold the flax or other fibre more securely. The roller c has motion 
imparted to it in the following manner :—On the axis of the roller 
are two bevel wheels; the bevel wheel f constantly gears with a 
bevel wheel h, and the wheel g constantly gears with a wheel i; the 
wheels A and i are carried by the upright shaft %, and are both free 
to turn around this shaft. Either one or other of these wheels can, 
however, be made fast on the shaft by means of the sliding clutch 
worked by the lever, as is shown; the wheel / is of smaller 
diameter than the wheel i, and therefore the wheel / is made fast 








witb its axis & when it is desired to feed a layer of fibre inwards, to 
be acted on by the beaters when the layer of fibres is to be with- 
drawn from being acted on by the beaters. The wheel iis made 
fast on the shaft, and the roller c is thus caused to revolve in the 
opposite direction, and at a greater speed. Each beater axle carries 
two blades and two curved plates or guards; the beater axles are 
geared together in such manner, that when one of the blades on one 
of the beater axles comes round to act on the projecting end of the 
layer of fibres held between the rollers, one of the curved guards n 
on the other beater axle will have come round into such a position 
as to prevent the fibres being thrown upwards by the blade, and so 
escape from being acted on by the beater. The curved guards at 
their front edges, that come in contact with the fibrous material held 
by the rollers, are, by preference, serrated; the acting edge of the 
blades m, and also the edges o', are likewise, by preference, 
serrated. The serrated edge is formed on a plate, secured in its 
place by bolts. In working the machine a layer of flax or other 
fibre is spread on the table p; the clutch is then moved by the lever 
handle, in such a manner as to cause the wheel h to be made fast on 
its axis, and so cause the feed rollers to revolve in a direction to 
draw the layer of fibre inwards towards the beaters. The layer of 
fibre on the table is then moved forward by hand, so as to cause the 
feed rollers to seize hold of the forward end of the fibres; the rollers 
then gradually feed forward the layer of fibre until about half of its 
length bas been acted on by the beaters; the rollers are then, by 
moving the clutch handle, caused to revolve in the opposite direc- 
tion, and so move back the layer of fibre and deposit it on the 
table. The layer of fibre is then by the workman turned end for 
end, and the feed rollers are again caused to revolve in sucha 
direction as to feed the fibres forward to be again acted on by the 
beaters; after this the fibres are again drawn back on to the table Pr 
by causing the rollers to revolve in the contrary direction, and the 
layer of fibre is then removed from the table and a fresh layer 
placed upon it, to be treated in a similar manner to that above 


| doscribed. 





Tue excavations for the formation of the Exmouth Docks were 
ccmmenced last week by a ganger and a staff of a score of men. 
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Ir would, therefore, seem advisable, both in justice to the inventor 
and as a means of saving the valuable time of the Judicial Committee 
of Privy Council that the term of patent right should be extended 
from fourteen to twenty-one years; the more so when it is borne 
in mind that authors, whose t of rty in their written ideas 
is morally no than the right of the inventor to be benefitted 
by what he originates, are universally allowed to enjoy the copy- 
right of their works during the whole of their lifetime, and pay 
nothing for that privilege. Another fact that should be taken into 
consideration, and that argues much in favour of such an extension 
of the term, is this, that so long as an inventor is so intimately con- 
nected with, and interested in his invention as he can only be 
under his term of exclusive use thereof, so long will he strive to 
improve the same; and as in most cases the improvement of inven- 
tion means not only the perfecting, but also the cheapening, of the 
new process or manufacture involved, it is evidently to the advan- 
tage of the public that the patentee should retain his patent privilege 
so long as any possible improvement could be made in his inven- 
tion. 

In granting such an extended term of twenty-one years, it 
should be made a stipulation necessarily following out the last 
argument, that the patentee, or his endignee, should, from time to 
time—say at the end of every five years, or as soon as he may 
have made any fu: improv ts—deposit at the Patent-office 
a revised specification, in which he should describe his invention, 
with such additional improvements as he had made therein during 
such periods; the accuracy of such revised specifications to be 
verified by declaration. Should, however, those improvements be 
of such an important uature as, in the eyes of the patentee and of the 
board of examiners, to be worthy of a new patent, the patentee 
should, at the time when he was required to deposit his revised 
specification, be at liberty to take out a new patent for those im- 
epee pe in preference to depositing the revised specification to 

is old patent. 

As the term of twenty-one years would be sufficiently long to 
render every useful patent remunerative to the required extent, the 
practice of applying and ting extensions should be discontinued 
altogether, and the valuable time of the Judicial Committee of Privy 
Council, at present taken up by these applications, would then be 
saved, and all uncertainty as to the possible term of a patent would 

done away with. 

The same reason given for the policy of extending the present 
term of the patent- ana that with many important inven- 
tions a considerable portion of the term elapses before the patentee 
is enabled to turn his invention to any profitable account—would 
argue in favour of an alteration in the present system of ulterior 
payments to be made by the patentee, With many inventions of 
importance, such as have before been referred to, the first five or 
seven years of the term frequently pass without the patentees hav- 
ing even realised as much by their inventions as they paid for 
procuring the patent-right; and even in many cases they have 
expended large sums — see all their available resources —in 
prosecuting costly experiments and trials, with a view to gettin 
their invention adopted. Under such circumstances the amounts o| 
£50 and £100 that they are required to pay respectively at the end of 
the third and seventh year, frequently press heavily on the patentees, 
and the consequence is that, in many such cases, they abandon their 
patents. That this is the case is in a great measure proved by the 
great falling-off of the patents in force at the end of the third and 
seventh years. On reference to the “ Commissioners of Patents 
Journal,” it will be found that of the 10,855 patents granted from the 
passing of the Patent Law Amendment Act of 1852 up to the end of 
the year 1857, only 3,128 eftected the payment required at the end 





of the third year, and only 1,086 of these paid the amount required © 


at the end of the seventh year, and remained in force to the end of 
the fourteen years; or, in other words, taking into acovunt the a 
plications for provisional protection that were not pi wi 
the average life of a patent during that period was about 3} years, as 
shown by the accompanying diagram No. 2. Of course this great 
falling off was, to a considerable extent, due to the fact that many 
of the patented inventions proved themselves to be useless, and that 
others were superseded by newer inventions; but inasmuch as these 
subsequent payments cannot be looked upon as @ consideration 
given by the patentee for the continuance of his Payey but 
merely as the means of procuring the necessary funds for the re- 
quirements of the Patent-office, they should be exacted from the 
patentee in such manner as would be least burdensome to him. 

It is, therefore, pro that in place of the present payments 
at the end of the third and seventh year, annual payments of £10 
be substituted, which amount and mode of payment would certainly 
be less burdensome to the patentees, and would be more equitable 
than the present system. 

As the average life of the patents would by this means certainly 
be considerably increased, it may be predicted with certainty that 
the aggregate amount received by the Patent-office would not be less 
than, and would most probably exceed, the amount received under 
the present system. 

The great inducement afforded by the present system of subse- 
quent payments for the inventor to exert himself to make his patent 
remunerative as early as possible, by practically working it, would 
be more than made good by requiring the — to work his inven- 
tion within a certain time, under pain of forfeiting his patent right. 


The time to be allowed the patentee to put his invention into prac- 
tice should not be less than seven years, as — inventions of the 
greatest importance cannot be got into practical working for some 
years after the patent has been obtained; and in all such cases 
where reasonable exertion had been made by the inventor to put his 
invention iusto practice within the seven years, but without success, 
power should be given to the patent tribunal to grant an extension 
of that time. 

With respect to the granting of licenses to use patent inventions, 
no doubt it would be of great advantage to the public, if every 
patentee were obliged to grant them when required todoso, This 
is particularly the case with regard to inventions which call into 
existence, entirely new processes, machines, or manufactures. As 
soou as these become known to the world, the brains of a bost of 
ingenious men are at once set to work to find out improved means 
for carrying the uew principle involved into effect. ‘These improve- 
ments are frequently of even greater importance than the original 
invention, yet it may happen that during the whole term of the 
original patent, the public is deprived of tho advantage of such 
improvements, because the original inventor absolutely refuses to 
grant licenses, or demands such an exorbitant price for the use of 
his invention, as to render the taking of licenses at such terms 
impossible. In such cases it would certainly be very desirable if 
both the original inventor and the patentee of improvements were 
obliged to grant licenses at reasonable terms, and some tribunal 
should be appointed to determine what would be a fair and reasonable 
remuneration for the patentees. The question is, however, fraught 
with such difficulties that the writer despairs of any really ‘practical 
solution of the same, which shall apply in all cases. If the 
application of every invention resulted in an easily determinable 
money saving in a process or manufacture, or in an increased money 
value of the article improved by the invention, then, no doubt, a 
very equitable mode of determining the amount to be char as 
royalty would be to make it a certain proportion of the saving or 


| increased value effected by the invention, which is indeed the usual 


mode at present resorted to in charging royaltyfor the use of inventions 
of this class. But, unfortunately, just those inventions before-men- 
tioned, for which the compulsory license is most required, could 
not be dealt with in this manner, as the result cf the invention ig 
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an entirely new process, machine, apparatus, or manufacture; by 
what see Ba then, in such a case, is the amount of royalty to be 
determined, and who is there capable of determining it? Again, 
there are other inventions that cannot be measured by any direct 
money value at all, such was the first application of electricity to 
telegraphy ; such are most inventions, the object of which is an 
increased means of safety and comfort, such as for the prevention of 
railway and other accidents, or inventions relating to new philoso- 

hical and surgical instruments, and numerous other classes of 
‘inventions. For these there are no data whatever to go by in 
fixing the amount of royalty excepting in certain cases where the 
inventor is at the same time the manufacturer, when the amount to 
be charged by him to other manufacturers for the use of his inven- 
tion might be so proportioned that such manufacturers could sell 
the patented article at the same price that the inventor charges the 





public for it, although, even in such a case, the original determina- 
tion of the patent profit is obviously still in the hands of tho 
patentee. But it isa well known fact that the originators of some 
of the most important inveutions of this class are not themselves in 
any way connected with the branch of manufacture to which their 
inventions have reference, and, therefore, the amount of royalty to 
be charged by them could not even be determined in this manner. 

As, therefore, an arbitrary assessment of royalties could not be 
applied in all cases, it is feared that, although such a system of com- 
pulsory licenses would be very desirable, yet it is not capable o} 
practical application. The writer does, however, not think that 
the evil occasioned by the so-called “ obstructive patents” at all 
approaches the magnitude which it is by some supposed to do. In 
nine cases out of ten the patentee will, in a short time, see that it is 
greatly to his advantage to abandon the dog-in-the-manger system, 
and will grant licenses on reasonable terms where he is not ina 
position to manufacture himself to a sufficient extent to supply the 
demand. And where he does keep such manufacture entirely to 
himself, it will generally be found that he devotes his whole 
capital and plant to the manufacture of the patented article, so as to 
be able himself to supply the entire demand for the same, in which 
case, owing to the magnitude of his undertaking, he is capable of | 
producing the article cheaper, and better than if it were manufac- 
tured on a smaller scale, and the public, in consequence, instead of 
being a loser, is a gainer thereby. 

‘here is another subject in connection with the patent laws which | 
is of the most vital importance to patentees, and which most | 
urgently requires amendment, namely, the present mode of | 
adjudicating in cases of litigation connected with the patents for | 
inventions. 

Theimpracticability of applying the ordinary modes of procedure, | 
both of the common law courts and the courts of equity, to these 
special cases, is becoming every day more apparent. The abstruse ; 
points of mechanical and other sciences upon which such cases fre- | 
quently depend, necessitate, not only the devotion of such an amount 
of the time of the courts to their proper consideration as can ill be 
afforded—overwhelmed as these courts are with other cases of litiga- 
tion—but they also require, on the part of the judge, jury, and counsel, | 
such an amount of scientific and practical knowledge as is seldom 
possessed by them, and, as a natural consequence, justice frequently 
miscarries. We then have, as a further result, the never-ending 
appeals from one coart to a higher jurisdiction, involving frequently 
an enormous expenditure of time and money, and whereby it some- 
times happens that the ultimate verdict is awarded not to him who 
is in the right, but to him whose purse will bold out longest. 
Indeed, it would be far better for the patentee, in most cases, if the 
coup de grace were given to his patent at the outset. 

In particular, the system of trial by jury has proved most inefli- 
cient, as even special juries are frequently quite unable to grapple 
with the scientific and technical points involved; indeed, their ser- 
vices have already been dispe neon with in certain recent cases with 
great advantage, and both questions of fact and of law have been 
left to the judge. 

It is now felt on all hands that a special tribunal exclusively 
devoted to the trying of actions on patents, oppositions, scire facias, 
&e., is most urgently required—in fact, quite as much as a divorce 
court for divorce cases, 

Such a tribunal should be constituted of say, three judges, 
thoroughly conversant with mechanics, chemistry, and the applied 
sciences generally. That the requisite scientific and technical know- 
ledge is perfectly compatible with the highest legal attainments, is 
abundantly proved by some of the most accomplished and distin- 
yuished members of the English bar. One such judge, with the 
aid of some of the scientific men constituting the board of examiners 
before mentioned, should try the cases without a jury, and the only 
appeal from his decision should be to the full court of three judges, 
whose decision should be final. Both the plaintiffs and defen- 
dants should state their case fully in writing, the plaintiffs showing 
in detail upon what evidence they attack the defendants, and upon 
what claims a* to novelty they intend to rely. The defendants 
should give full particulars of what they consider their justification, 
whether as to non-infringement, want of novelty in the plaintiff's 
invention, or defectiveness of their specification ; they should give 
all references as to page and line of prior patents or publications, or 
prior users, and how they apply. The specifications should first be 
construed, then the novelty proved—if questioned—and then the 
infringement, if it is an action of infringement; if it is an action 
vf scire facias, the arguments based on prior patents, publications, 
or users, with date of use, should be given, as well as the references 
to page and line of the publications; and in no case should the 
plaintiffs or defendants be allowed to change their ground in court. 

“Old cases” or “ precedents ” (frequently so conflicti.g in their 
nature, and seldom parallel to the case in point) should not be held 
to rule in this court; but special rules, as before mentioned, should 
be laid down for the preparation of the specification by the patentee, 
and for the construction of that document by the court. 

The procedure should be simple and inexpensive, and quickly 
final, even when there is an appeal to the whole court; and the 
courts should sit whenever there were cases to be tried. 

As before mentioned, this tribunal should also form a court of 
reference and appeal from the decisions of the board of examiners 
in cases of applications for patents; and all cases of opposition to 
the grant of patents should also be heard and decided by it; in | 
short, this court should have exclusive jurisdiction in everything | 
relating in any way to patent inventions. | 

The counsel should also train specially with a view to practising 
in this court, and not, as istat present frequently the case, require 
profes i ve in their sindy of the details and elements of 
a branch of science just Lefore the trial comes on. | 

With reference to the position of this country relative to foreign 
countries in the matter of patents for inveations, it caunot be denied 
that the extremely liberal tenor of our patent laws, as compared 
with those of foreign countries, place our manufacturing community 
at a considerable disadvantage: and it | ecomes a question for grave 
consideration whether, in justice to ourselves, steps should not be 
taken to restrict somewhat those advantages which the reciprocal 
action of our patent laws and those of foreign countries at present | 
afford to foreign manufacturers. | 

In the patent laws of France—the country which is in this respect 
of most importance to us—there exist no less than three clauses | 
which tend to the disadvantage of English manufacturers, as com- | 
pared with those of France, and for which we have no correspond- 
ingly protecting clauses, The most important of these clauses is, 
that no article which forms the subject of a French patent can be 
imported into that country under pain of forfeiting the patent right. 
This clause alone is sufficient to prevent nearly the whole of those 
English patentees who are at the same time manufacturers, and 
who have uo direct relations with French manufacturers, from 
taking out patents in France, as they naturally find it much more to 
their advantage, under the circumstances, to manufacture the, 
patented article here, and import it into France without having a 
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patent right. This obviously gives a great advantage to the French 


manufacturers, who having all the requisite plant and trade con- 
nections on the spot, can readily comply with the condition, while 
for an English manufacturer to establish works and find a market 
for his manufacture so as to render it a commercially successful 
undertaking within two years, is next to impossible. 

The third clause is that no valid French patent for an invention 
can be obtained after the final specification of the English patent for 
the corresponding invention has been filed, or, in other words, 
after the invention has been published here. This, of course, 
obliges ar English patentee to go to the expense of a French patent 
before he has had time to ascertain whether he is in position to 
work such a patent so as to make it worth his while to apply for 
one; while a French patentee, so long as his invention is not 
published in this country, can wait as long as he pleases before 
taking out his English patent. 

The writer does not think that the policy which dictated the two 
first clauses is at all unreasouable; indeed, he has before advocated 
upon other grounds than international policy the compulsory working 
of English patents within a certain time, but he thinks that two 
years is by far too short a period for this purpose, and would only 


| recommend that term being fixed upon for such patented inventions 


as are imported from those countries that have adopted a similar 
short time within which the patents must be worked. 

With respect to the working of an English patent by the importa- 
tion of the patented article into this country, it is obviously not 
only unjust to our manufacturers to permit this under the before~ 
mentioned circumstances, but also, apart from the consideration of 
international policy, it is clearly quite antagonistic to the priucipal 
object of the patent laws, namely, the advancement of the commer- 
cial prosperity of this country through the stimulus afforded to the 
progress of our manufacturing industry; for although we have, it is 
true, the specification of the imported invention in consideration for 
the grant, yet the inventor does not in such a case give to the State 
that part of the consideration which is quite as valuable, if not more 
so, than the specification, namely, his personal exertions in this 
country in practically working out his invention, or in endeavouring 
to get the same taken up and practically worked by English manu- 
facturers. It is, therefore, obviously necessary, both in justice to 


| the English manufacturer and for fully carrying out the spirit of 


the patent laws, that the importation of articles patented in this 
country should involve the forfeiture of the patent right. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE BESSEMER PROCESS, 

Sir,—The remarks of Mr. Baker upon the above subject, in- 
serted in your last week’s number, show that, for want of sufficient 
information, Mr. Baker takes a very natural but very erroneous 
view of the question. Before Mr. Goransson had even commenced 
the erection of his works double-headed rails had been rolled from 
blooms or ingots of Bessemer metal not containing a particle of 
spiegeleisen. These rails were made from Pontypool pig iron, and 
were rolled at a high welding heat. Externally they looked sound 
and perfect, and were free from seams or cavities. ‘Two of these 
rails were sent to me, and I found them to be as brittle as stone- 
ware. I desired a workman to split one of these rails, which he did 
with ease from end to end with a mason’s stone hammer, and with- 
out much exertion. 

I heated a piece of this rail to a welding heat, and had it drawn 
under a tilt hammer. It worked well till the welding heat went 
off, but in a moment after one end of the bar dropped cff, the other 
end remained in the tilter’s tongs, and the middle of the bar under 
the hammer was pounded into iron sand, while the tilter stood 
staring in speechless amazement at this convincing proof of the 
commercial value of the Bessemer process where no spiegeleisen 
was used. 

Mr. Goransson, I am aware, at first did not adopt the use of 
spiegeleisen, and the proof of the commercial value of the ingots 
thus made is shown by the fact that those made, to the extent of 
500 tons of them, remain unsold in Hull. 

Mr. Gorausson does now use spiegeleisen ; and I state this fact 
upon his own authority. Also, the steel he now makes with the 
addition of spiegeleisen is commercially valuable, which was not the 
case with his former make. 

As regards Austria and Prussia, the irons produced there being 
magnesic or spiegeleisens, I am at a loss to understand how they 
use the Bessemer process without using spiegeleisen. Do they im- 
port foreigu pig iron not of a magnesic nature, and use it in place of 
theirown? If so, and Mr. Baker is cognisant of the fact, why do 
we not do likewise in England ? 

Mr. Baker does not seem to be aware that F’ranklinite and spiegel- 
eisen are identical, differing only in their local nomenclature. Both 
are triple compounds of iron, carbon, and manganese. 

Manganese (says Mr. Baker) is not essential to the constitution of 
spiegeleisen—that is to say, the atomic compound composed of iron, 
carbon, and manganese, called spiegeleisen, need not contain man- 
ganese. He might just as well say that Muntz’s atomic alloy of 
copper and zinc need not contain the latter metal. 

Evidently Mr. Baker mistakes the fine white crystallised charcoal 
iron for spiegeleisen, because it resembles the latter in appearance ; 
but I must remind him that all that glitters is not gold. 

Mr. Baker further states that maoganese is not necessary for good 
Bessemer steel; and the reason he gives is that chemical analysis 
fails to discover more than small quantities of manganese in the 
Bessemer product. This is a most illogical inference, Chemical 
analysis fails to discover more than small quantities of carbon, sul- 
phur, and phosphorus in iron. But will Mr. Baker assert that the 
quality of the iron is not influenced—and most powerfully too—by 
minute proportions of these substances? And why may not asmall 
proportion of manganese play an equally important part as regards 
the quality of Bessemer iron ? 

Mr. Baker thinks carbon will do as well to rectify Bessemer 
metalas manganese. I invite him to try it, and should he make it 
answer, neitber I nor Mr. Bessemer will be worthy to hold a candle 
for hin. 

Chemical analysis is, in its proper place, a most safe and valuable 
guide: but he that takes it for his guide in matters relating to iron 
aud steel, will only escape one blunder to fall into two or three of 






| greater magnitude. For instance, the hematite irons are said to be 


is shows them to be so. 

pig irou culled from the 
centre of a pig of the iron to be analysed. Now, by opi rating 
upon 5001b, each of Hematite pig irons, 1 have obtained results as 
under :— 
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As to sulphur, phosphorus, manganese, &c. &c., they exist in the 
hematite irons, a trace here and a trace there; but the pig iron is 





THE BESSEMER PROCESS, 

Sin,—I quite agree with Mr. William Baker in condemning the 
ridiculous notion which seems to prevail, that the value of the pnen- 
matic process for converting cast iron into steel depends entirely on 
the use of spiegeleisen. 

There are, however, certain assertions in the letter communicated 
to you by this gentleman, some of which I think it desirable to 
question, and others I feel bound to contradict, Mr. Baker states : 
—‘* That when dealing with English cast iron, Bessemer cannot 
stop the process of conversion at the proper period to ensure the 
production of steel of a desired temper; and that the want of suffi- 
cient data for regulating the duration of the blast, owing to the pre- 
seuce of sulphur aud phosphorus in such iron, is the cause of this 
defect.” Now, if by this is meant (as I presume from the next sen- 
tence of the letter in question) that the flame, escaping from the 
converter, does not indicate as fully the state of things going on 
inside this vessel with English cleator as with pure Swedisb pig, all 
practical men would be much indebted to Mr. Baker for the pubdlica- 
tion in Ta Engrese of the nature of the fine distinctions he con- 
ceives between the aspect of the two flames. 

Such difference cannot possibly arise from the escape of sulphurous 
acid, nor yet from that of phosphorus in any shape whatever, as 
the whole of these impurities contained in the pig iron remain in 
the steel produced. I venture to think the following considerations 
are more likely to satisfy your readers respecting the variation in 
the mode of carrying out the pneumatic process in Sweden and in 
England. Owing to the presence of sulphur, phosphorus, and other 
impurities, English pig iron and the Bessemer steel derived there- 
from are very much less refractory than is the case with Swedish 
pig and Swedish steel It is not, therefore, unreasonable to suppose 
that, at a given temperature, the English pig yields its carbon to the 
oxygen of the currents of air much more readily than the Swedish 
pis. In Sweden I noticed that the operation of blowing is of much 
longer duration than is the case in England, although a much larger 
volume of air is injected in a given time there than here. This fact 
goes in support of my supposition; for with cleator iron it seems that 
after the necessary temperature has been attained for the combustion 
of the carbon chemically combined to within one to one and a half 
per cent., a very slight excess of blowing eliminates the remainder 
of the card n; whereas with Swedish pig the combustion is much 
more gradual, and, consequently, may be conducted with much 
greater certainty as to results. 

Further on Mr. Baker concludes, from the presence of only very 
small quantities having been detected in Bessemer steel, that the 
manganese contained in the spiegeleisen added to this steel cannot 
possibly be of much practical service, and at most could only com- 
bine with the oxygen contained in the mass either free or in the 
shape of oxide of iron. Moreover, he assumes that carbon would 
produce this latter effect equally as well, being as easily oxidisvd as 
manganese. Now, it is certain that manganese is much more 
oxidisable than carbon—but this by the way; what I wish to state 
in opposition to Mr. Baker's assertion respecting manganese is, 
that though this metal may not be present at all in Bessemer steel, 
yet it may, nevertheless, play an important part when mixed 
with such steel in a molten state. 

Caron has established beyond doubt that metallic manganese, 
simply fused with cast iron, deprives the latter of a large proportion 
of its sulphur; is it then unlikely to act in a similar way when 
mixed with molten Bessemer iron containing sulphur ? 

It is supposed that manganese acts as a medium through which 
sulphur is oxidised ; and if it produces this effect, to however small 
an extent, it will improve the steel resulting from the pneumatic 
process in a proportionate degree. That the manganese should not be 
found in the Bessemer steel when cold is no conclusive argument 
against its beneficial action, for if the oxidation of the sulphur is 
brought about by the mere presence of manganese, it is not to be 
inferred that this presence must be prolonged beyond the time 
necessary to permit this metal to combine, in the shape of protoxide, 
with silica, when it passes into the slag. 

But if manganese does no more than Mr. Baker is willing to 
allow it the chance of effecting—if it really does combine with the 
oxygen in the Bessemer metal by reducing the oxide of iron therein 
contained—may it not thus, very materially, improve the welding 
properties of the steel produced ? C.8. 

Tynemouth, 15th February, 1865. 





INVENTORS AND DESIGNERS, 

Srr,—The following remarks and suggestious on your admirable 
article on “Inventions and Designs” you will, i trust, deem 
worthy of insertion in your columns. 

The inventive faculty, using the term in its most extended sense, 
is one that must, indeed, bé allowed to be attributed to all intelligent 
men; but all men have it not in so high a degree as to be able to 
excogitate from their brains new rules or principles of action for 
others to follow in the conduct of particalar mechanical or chemical 
operations, so as to become the founders of new or improved 
constructive operations, arts, or trades, which are “inventions ” in 
the strict seuse of the term; still, all intelligent men, upon being 
taught these constructive operations, arts, and trades, and well 
exercised thereiu, are ever ready to so far exhibit the inventive 
faculty as to contrive or design new forms of applications of the 
essential principles of these arts or trades. Our patent laws, how- 
ever, confound all this, making no real distinction between the two 
matters, from which I fear a great evil has arisen—one that, until 
very recently, did not strike me as being of any great magnitude ; 
but it is now evident to my mind that as the same status is given by 
law to one who may have designed a new form in which, for 
instance working gear, acting on well-known principles of con- 
struction as adoptedin analogous mechani-m, is rendered more useful 
in some circumstances than the forms before adopted, as is afforded 
by the law to him who gives to the world the discovery of a prin- 
ciple as embodied in the material production of a mighty wouder- 
working engine, so #s to produce a magical transformation of a 
branch of manufacture. 

The principles of justice seem to me to demand that the person 
who is the first to bring to the service of the public an invention 
which changes the whole system of action as regards any particular 
trade or manufacture, should be entitled to a vested interest or pro- 
prietary right of a much higher and more extensive character than 
that which is accorded to him who merely modifies the form and 
manner in which this system should be practically applied ; but our 
law knows nosuch distinction, though it is true that we have iu the 
statute book an enactment by which any one who may have devised 
a new shape and configuration having reference to a purpose of 
utility, may, if /e so elect, effect a registration under the Copyright 
Designs Acts; but the adoption of this course is entirely a matter for 
his discretion, and is not much in favour, because the Act has been 
so interpreted that its protection is all but useless as a means of pro- 
tecting mechanical coutrivances; it having been laid down in the 
case of Regina v. Bessel (17 L., 164) that the utility must be the 
result of the particular shape or coufiguration, so that if it be found 
that the particular shape registered is only one of several that might 


| indifferently be adopted for the same end and object, it would not be 


valid, and, moreover, that protection is for three years only (although 
a much more extended term is allowed to ornamental designs in 
metal), which is a term that would be geverally found insufficient 
to get the article into the market. ‘ 
As the patent laws are now likely to receive some attention 
from the Government and Legislature I think it would be well to 
consider whether, concurrently with the system of preliminary in- 
vestigation into the novelty of an invention (upon documentary 
evidence, including publication by printed papers duly circulated), 
the eligibility of any alleged new improvement in machinery or 
manufacturing operations as valid suiject-matter for a patent, by 
reason of its possessing the distinguishing characteristic of the em- 


| bodiment of a leading essential principle should not be inquired into 
| by proper officers, if even without giving them absolute power of 
rejection in failure to satisfy the requirements of thelaw on that score. 

Hand in hand with such an arrangement as that proposed we 


in itself essentially a triple compound of iron, carbon, and silicon, 
aud is, therefore, the best adapted for the Bessemer process. 


patent right there. The disadvantageous effect of this clause is, 
Rt. MusHet. | 


however, greatly increased by the second clause, which is, that the | 
4 invention must be put into practical operation in France within two + 
years from the date of the patent, under pain of forfeiting the 


Belgrave House, Cheltenham, 13th February, 1869. 
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~ ought to obtain an amendment of the Designs Acts,.so as to render 
_ that system available for protecting all designs for articles of utility 
- for terms, say, provisional registration one year, and complete 


registration five years. This would be effected by taking away 
future authority from the case of “Queen v. Bessel,” and reducing 
the Act to what it was intended it should be, viz., that so long as 
any contrivance whatever had a visible and tangible shape or form 
and configuration—ie., shape or form, combined with other shapes 
or forms—it was no matter of question whether such shape or form 
be or be not absolutely conatial to utility, but only requisite that 
the object intended to be subserved is utility. 

To my mind it is perfectly clear that some arrangement of the 
kind sugeeated, or else a system of two terms of patent right, one 
having half the period of ae of the other, as I long ago pro- 
posed should be adopted, in order to rectify the evident injustice of 
placing the minora technica, so to speak, on the same legal platform 
with great and important inventions. 

The provisional registration under the Designs Act ought to be no 
bar to the Wkiog ext of a patent in lieu of registration. 
Temple, 14th February, 1865. F. W. Camrry. 

P.S.—In my last communication it was stated that a suggestion 
was made by Mr. Theodore Aston, but it should have been stated 
that the suggestion referred to was made by Mr. J. Jones Aston. 





PATENT SPECIFICATIONS. 

Sin,— We beg to say that the delay in publishing the specifications 
of patents does not arise with us, as your correspondent of last week 
will learn on inquiry at the Great Seal Patent-office. 

Eyre anp Srorriswoopu. 

Her Hajesiy'e printing-office, London, E.C. 

ebruary 14th, 1865. 


THE SUBSTITUTE FOR THE SURFACE CONDENSER. 

Sim,—You have been good enough to publish in your last week’s 
number a long critique on the value of my work, “ Le Substituaut 
du Condenseur & Surface.” As a publicist, and as a writer, I know 
that a wide latitude may be claimed for a learned and honest critique 
like yours; but there is, of course, a limit, and I can scarcely 
imagine that, in a hospitable country, where the utmost liberty of 
discussion is allowed, the inventor or the writer should not be 
allowed to correct erroneous deductions on a question of general 
interest. Without wishing to enter on the whole question raised in 
your article, I shall confine my remarks to the most obvious subject 
of your comment. ‘ M. Emile Martin,” you say, ‘‘ imagines that by 
the use of superheated steam he can raise the temperature within the 
separator to a point considerably above that to which it can be raised 
by the use of the fluid (steam) drawn directly from the top of the 
steam chest.” In reply to this you say.that, as “ there is a free 
communication established between the boiler and the separator, it 
follows that no matter how highly the entering steam is super- 
heated, the temperature can never exceed that in the boiler, as the 
pressures must be identical.” Allow me to say that the writer of 
the article is completely in error, He must be aware that it is 
always possible to raise the temperature of saturated steam b: 
superheating it, even while it remains in free communication wii 
the water from which it has been generated; in any case, therefore, 
it must be practicable to superheat steam which is taken from the 
boiler, and which remains at the same pressure. Moreover, if, as 
the writer assumes, the superheated steam returns to the condition 
of saturation within the separating vessel, what becomes of the sur- 
plus heat itself in the case when the water present with the steam is 
limited in quantity ? 

There is no need for a play upon words between the critic and 
the writer, for everything in a discussion like this depends upon 
the greater or less quantity of superheated steam brought into 
contact with a greater or less quantity of water, to be only heated, 
or to be evaporated; for I believe it must be admitted that, in the 
event of a supply of superheated steam being into and circu- 
lated through the superheater, in excess of the demand for the 
purpose of heating, and, it may be, in part evaporating the feed- 
water, the separator is occupied by an atmosphere of steam more or 
less superheated, and necessarily at a higher temperature than the 
saturated steam of the boiler. 

I may further remark that, inasmuch as my apparatus provides 
a supply of pure water to the boiler, without the use of the surface 
condenser, it must necessarily be a substitute for the surface con- 
denser ; and I trust you will see that the title of my book is indeed 
in accordance with a strict sense of veracity. 

11, Adam-street, Adelphi, W.C. Emite Martin, 

[Under the conditions of isolation implied by M. Martin in the 
foregoing letter, it is quite possible, of course, to raise a given 
quantity of water to a temperature above that in the boiler, provided 
a sufficient supply of superheated steam is forced into the apparatus 
—a proposition which we have never disputed.—Eb. E.] 








EXAMINATION OF ENGINEERS IN THE MERCANTILE NAVY. 


Sir,—In last week’s number of Tue Enaterr I noticed an 
answer to a correspondent “T. M. C.” which is not quite correct, 
and as it might tend to mislead, some reliable information upon the 
subject might, perhaps, be of use to those of your readers who are 
or intend to be, sea-going engineers. 

According to the “ Merchant Shipping Acts, &., Amendment 
Act, 1862,” no “ foreign going steamship,” or “‘ home-trade passenger 
steamship,” can obtain a clearance or transire, or legally proceed 
to sea, from any port in the United Kingdom, unless, in the case of 
a foreign-going steamship of 100 nominal horse-power, or upwards, 
the first and second engineer, and in case of a foreign-going steam- 
ship of less than 100-horse power, or a home-trade passenger 
steamship, the first or only engineer (as the case may be), have 
obtained and possess valid certificates either of competency or ser- 
vice, appropriate to their several stations in such steamship, or of a 
higher grade. Each engineer who goes to sea without being, at the 
time, entitled to, and possessed of, such a certificate as the Act re- 
quires, and those who employ such engineers, are for each offence 
liable to a penalty not exceeding fifty pounds. 

The certificates of engineers are of two descriptions, viz., certifi- 
cates of competency and certificates of service; and for each 
description of certificate there are two grades, viz., first-class 
engineers’ certificates and second-class engineers’ certificates. 

Certificates of competency will be granted to those persons who 
pass the requisite examinations and otherwise comply with the 
requisite cond.tions, For this purpose, examiners have been 
appointed by the Board uf Trade, who hold examinations in the 
principal seaports in England and Scotland, at least once a month ; 
in London it is held every Wednesday. 

Qualifications jor Certificates of Competency.— Second-class Engineer 
—A candidate for a second-class engineers’ certificate must be 
twenty-one years of age. 

First, he must have served an apprenticeship to an engineer, or 
prove that for not less than three years he has been employed in 
some factory or workskop on the making or repairing of engines ; 
and must also have served one year at sea in the engine room; or, 
Secondly, he must have served at least four years at sea in the engine- 
room. Thirdly, he must be able to give a description of boilers, 
and the methods of staying them, together with the use and manage- 
ment of the different valves, cocks, pipes, and connections. 
Fourthly, he must understand how to correct defects from accident, 
decay, &c., and the means of repairing such defects. Fifthly, he 
must understand the use of the barometer, thermometer, hydro- 
meter and salinometer. Sixthly, he must state the causes, effects 
and usual remedies for incrustation and corrosion. Seventhly, he 
must be able to state how a temporary or permanent repair could 
be effected in case of derangement of a part of the ulliee or 
total break down. Eighthly, he must write a legible hand 
aud understand the first five rules of arithmetic and decimals. 
Ninthly, he must be able to pass a creditable examination as to 
the various constructions of paddle and screw engives in general 
use ; as to the details of the different working parts, external and in- 
ternal, with the use of each part. 








First-class Engineer.—A candidate for a first-class engineer's certi- 
ficate must be twenty-two penne of age. In addition to the qualifi- 
cation required for a second-class engineer. 

Firstly, he must either possess or be entitled to a first-class 
engineer's certificate of service, or in the event of his not being so 

or entitled, he must have served for one year with a 
second-class engineer's certificate of petency. § dly, he 
must be able to make rough working ery the different D 
of the engines and boilers. Thirdly, he must be able take off and 
calculate indicator diagrams. Fourthly, he must be able to calculate 
safety-valve pressures and the strength of the boiler. Fifthly, he 
must be able to state the general proportions borne by the principal 
parts of the machinery to each other. Sixthly, he must be able to 
explain the method of testing and altering the setting of the slide 

ves, and of testing the fairness of the paddle and screw shafts and 
of adjusting them. Seventh!y, he must be conversant with surface 
condensation, superheating, and the working of steam expansively. 
Eighthly, his knowledge of arithmetic must include the mensura- 
tion of superfices and solids and the extraction of the square root. 

An extra first-class engineer’s examination is voluniary, and is 
intended for such persons as wish to prove their superior qualifica- 
tions and are desirous of having certificates for the highest grade 
granted by the Board of Trade. 

The examination will be partly viva voce, and partly by examina- 
tion papers. It will bo directed specially to the above points, and to 
the duties and business of an engineer generally. 

If the candidate passes the viva voce examination creditably, a set 
of questions will be given to work out. He wiil beallowed to work 
out these questions according to the methods he is accustomed to 
use, and will be allowed five hours to perform the work, and if, at 
the expiration of that time, either the whole of the questions are 
aa ot out correctly, or the result of the viva voce exumination in 
connection with the answers to such questions as he has worked 
out are sufficient to satisfy the examiner that the applicant is com- 
petent to take charge of engines of 100-horse power nominal and 
upwards, he will be declared to have passed ; wise he will be 
declared to have failed, 

At unsuccessful candidate cannot be re-examined until after a 
lapse of three months. 

Certificates of Service.—Every person who, before the 1st April, 
1862, had served as either first engineer in a British foreign-going 
steamship of 100 nominal horse-power and upwards, or who has 
attained or attains the rank of engineer in the service of her Majesty 
or of the Hast India Company, is entitled to a first-class engineer's 
cortificate of service; and every person who, before the above- 
mentioned date, has served as second engineer in any British foreigu- 
going steamship of 100 nominal horse-power and upwards, or as 
first or only engineer in avy other steamship, or who has attained 
or attains the rank of a first-class assistant-engineer in the service 
of her Majesty, is entitled to a second-class engineer's certificate of 
service. 

Any other information necessary will be given at any of the 
shipping offices. In the meantime I trust that the above may be 
satisfactory to your correspondent “ T. M. C.,” and others iuterested 
in the subject. Lewis OLRIcK, 

27, Leadenhall-street, E.C., 15th February, 1865. 

P.S.—It might, perhaps, interest you, that since the 16th April, 
1863, ‘when the first chief engineer passed his examination before the 
Board of Trade, upwards of 1,000 engineers have passed examination. 











JHE THAMES EMBANKMENT. 

Tue works next to Westminster Bridge are those which attract the 
greatest amount of public attention, for there everything can be 
watched from the pumping out of water to the puddling in of clay 
between the timbers of the coffer-dam, and here, also, can be seen the 
whole plan of struts and cross timbers which enables the iron cai 
to keep out the whole flood of the Thames for a depth of 40ft. above 
them, and resist a pressure of no less than 120 tons on each caisson. 
The caissons are elliptical tubes of wrought iron rings or belts, each ring 
or belt being 12ft. long by 7ft. wide and 4ft. deep, with a flange or edge 
that admits of the rings being bolted one to another. Three or four of 
these rings are bolted together and sunk between guiding piles to 
their proper position in the bed of the river, then others are similarly 
added on till the height of the whole is suflicient to raise them above 
high water mark, and the weight of the whole is sufficient to sink 











the hollow tube of iron which they form through the soft mud on | 


which they rest and keep them water-tight from below. When this 
result has been attained the water is pumped out and the tube 
gradually weighted with iron to force it lower till it has reached a 
tair depth, and has a firm hold in the ground, when the agency of 
the pneumatic machinery is called into play. After the workmen 
have descended and dug out the gravel and shingle to a depth of 
some two or three feet below the lowest internal edges of the tube, a 
weight of sixty tons of iron is placed upon it from the inside, with an 
air-tight iron cover, which closes in the top. Through an aperture 
in the top of this cover the air is forced in by steam power till it has 
reached a pressure of 81b. to theinch—a pressure which dilates the tube 
more than half an inch, when the air is suddenly released, and the 
cylinder as suddenly contracts and sinks through the earth which it 
has itself enlarged to a depth of two or three feet lower. This pro- 
cess has to be repeated over and over again till all the superincumbent 
mud and silt and gravel has been penetrated, and that mysterious 
geological compound, like heavy, brown plaster of Paris, though 


| enough to almost see his face in it. 


hard as marble, and known by the name of the London clay, has | 


been reached, when no effort of modern engineering can contrive to 
get anything much further. 
the banks of the Thames varies in an almost unaccountable degree. 


be found after a laborious penetration of 40ft. below it. Thus one 
caisson may only penetrate 10ft. or 12ft. below the surface, and its 
next neighbour may have to go to a depth of 40ft. or 45ft. 
however, that it is reached the sinking of the caissons stops, they 
are merely filled up to the level of low-water mark with solid 
concrete. The lower parts of these iron banks are never to 
be removed. The upper parts, which now sbut out the Thames at 
Westminster, will, of course, be taken away, as the wall of the real 
embankment is built behind them. To take this part as exemplify- 
ing the process of construction, we bave here a length of 240ft. of iron 
caissons towards the river, shut in by a cross dam near Montague 
House, which reaches back from the caissons to the shore, so as to 
enclose a water-tight space of nearly an acre and a quarter. 
this place the water has been pum 
here in this space next week the labour of building the embankment 
proper will begin. The first operation will be to clear out all the 
shingle and gravel to a depth of 14{t. behind the caissons, or more 
than 40ft. below high-water mark, additional and stili more 
powerful timber supports being added to the caissons as the 
men get lower down beneath the river, and the pressure of the great 
mass of water overhead increases. This somewhat hazardous work 
will be done in short sections at a time, and as fast as the required 
depth is reached—that is to say,-on a level with the concrete with 
which the caissons are half filled—the excavation will cease, and 
the space is then to be filled up rapidly with solid concrete. On this 
will be laid the brickwork, and over all, on the river face, the solid 
blocks of granite, which are to rise in a massive wall to a height of 
30ft. above the river. It may give a good rough general idea of the 
gigantic proportions of this work if we merely mention the quantities 
with which Mr. Furness, the contractor for the first portion only, 
from Westminster to Waterloo Bridge, has to deal. First, then, 
71,000 cartioads of earth have to be excavated, and 60,000 cartloads 
of concrete have to be “ tipped in,” 4,000 rods, or nearly 70,000 tons, 
of brickwork have to be laid and faced with 30,000 tons of granite, 
and the whole has afterwards to be filled up behind with 400,000 
cartloads of earth. To those who are now so often blocked up in the 
Strand by the long, slow-moving, dismal string of carts laden with 
earth for the embankment it will be sorry tidings to hear that at 
the least 200,000 more cartloads have yet to pass that way. We fear 
however, that the nuisance is unavoidable. For the present, therefore, 
we fear that an abatement of this nuisance, however ardently to be 


Once, | 


| or vacuum pans. 


desired, is not yet to be looked for. Another section of the embank- 
ment besides that we have mentioned, and which Mr. Furness is 
hurrying forward with the utmost possible speed, is that between 
Montague House and Hungerford, where the steam pile drivers are 
busy every minute of the day. This section is composed entirely of 
wood. The coffer-dam is formed of wooden piles in two rows 7ft, 
apart, and driven through the shingle as close as they can be got 
together. The interval between the frst and second row is then 
“ puddled” in in the usual manner with stiff clay till it is water- 
tight, when the water is pumped out, the coffer-dam strengthened 
with struts, a3 in the case of the iron caissons, and the 
work of excavation, filling in with concrete, and, finally, building 
will go on as behind those we have already mentioned. Altogether, 
no less than 1,8v0ft. out of the 2,000ft. of the first section to 
Waterloo Bridge have been dammed in with pilés or caissons, and 
this length will be subdivided by nine cross sections leading back- 
wards, so a3 to render the work of pumping and subsequently build- 
ing as easy as possible. The length, however, already enclosed 
towards the river, and over which the water now flows behind the 
coffer-dam only on sufferance, is very great, and will, when the 
Thames is entirely shut out, give a space of nearly eleven acres 
reclaimed from an unsightly, muddy, foreshore into one of the 
noblest, and the most needed, thoroughfares in Europe,— 7% 





How Mux 1s Conpexsep.—The pr of densing milk for 
export purposes has been carried on in America for several years, 
and has attained to very considerable perfection The process is 
curious, and is conducted on so large a scale that it represents a dis- 
tinct branch of manufacturing enterprise. We extract the following 
description from a New York contemporary :—‘ We will start from 
the platform where the cans are received from the farmer, and take 
the reader step by step through the whole process. If the cans ‘ pass 
muster,’ they are immediately emptied through a fine cloth or 
strainer into the receiving vat, which holds a thousand quarts. 
From that the milk flows through a pipe, and is drawn into brass 
pails which hold fifty quarts each. These stand in a flat tub capable 
of holding fifteen pails at once, which is filled with water that is 
heated by a coil of steam pipe, Here the miik is heated to 190 deg. 
or 195 deg., and in this first process of the work of condensing lies 
the whole secret of success. Tbis was the discovery of Mr. Borden. 
He was not the originator of condensed milk. It had been thought 
of and processes patented before the date of his patent, but all had 
failed, because the albumen of the milk, if boiled in open kettles, 
burnt upon the bottom, and if in vzcuo coated the pipes and vessels, 
preventing perfect condensation; and, if heated too high, giving an 
unpleasant odour to the condensed milk. When thus cooked upon 
the inside of the the alb became an insoluble cement, 
which required great labour to remove, api wii, if not removed, 
would spoil the next charge. In this water ba’). in these open pails, 
the albumen is coagulated, witaout separation from the watery por- 
tion of the milk, and a little portion that adheres to the pail is almost 
instantly removed by ing the pail bottom upward over a steam 
jet, instantly followed by @ strong water jet, in the same way that 
the farmers’ cans are go perfectly cleansed, Until this plan was 
adopted the work of cleaning off the coagulated albumen was very 
laborious, Now it is almost instantaneous. The first process requires 
but a few minutes, and two men stand ready to hook a tackle to the 
pails as fast as the contents reach the proper temperature, and hoist 
them out of the bath and empty them through a fine brass wire 
gauze sieve into what is termed a “steam well.” This is a copper 
vessel shaped like an egg, sianding on end, with about one-fourth 
of the upper end cut off. This holds about 750 quarts—~six anda 
quarter barrels. This well is made with a steam jacket over the 
lower end, so that the milk, which is already heated almost to the 
boiling point, is soon brought to that degree, and ig then ready to f° 
to the condenser. The first boiling in the open kettle appears to 

another of the requisites in the preparation for the final operation, 
as it gets rid of something in the milk that tends to make it foam in 
the boiler; and if there is any defect in the condition of the milk it 
is exhibited here in this open kettle, and this deposit of albumen that 
takes place during the first boiling is easily seen and cleared off be- 
tween the changes. There are two of these steam wells, with their 
accompanying water baths and receiving platiorms. From these the 
milk is taken by what is generally termed suction, through tinned 
iron pipes, to the floor above, where there are three condensers 
These in form are somewhat like the steam well, 
the egg shape being complete—being four or five feet diameter, and 
holding 1,000 quarts. In the upper part on one side there isa 
window, through which strong sunlight or lamplight is reflected to 
the bottom, and opposite this there is an eye-giass, through which 
all the movements of the milk are seen, and by that means the boil- 
ing is regulated. There is also a man-hole, through which a man 
enters after each charge is withdrawn, and scrubs the copper bright 
The lid of the man-holo being 
screwed on, the pan is ready to commence receiving a charge. ‘he 
first operation is to start a powerful double-action air pump, which 
exhausts the air in the vacuum pan until the gauge shows 20in. to 
25in. The cock in the pipe connected with the steam well is now 
opened, and the milk rushes up to fill the vacuum. ‘I'his pipe, by 
the bye, is inserted into the milk from the top, and does not extend 
quite to the bottom, so that if any sedimentary matter has accumu- 
lated there from the boiling, it is not taken up to the condenser. As 
soon as the first char,e is drawn up more milk is prepared ready in 
the well for the next demand. The steam is now let on, heating the 
coil of pipe inside and the steam jacket outside of the condenser, the 








| pumps being kept in continual operation, and the milk closely ob- 


The presence of this London clay on | 


served by the intelligent Yankee girl (one of the ‘ mudsills’) who 


t | bas charge of the pan, and prides herself in keeping it and all 
In some cases it crops up close under the mud; in others it can only | 
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and the mud flushed out, and | 








around as neat as she does her person, and all are faultless. Ina 
few minutes she observes the thermometer indicate 190 deg., and 
that the milk in vacuo is boiling rapidly. In open air at this eleva- 
tion it would require 210 deg., and could not have 80 per cent. of 
the water it contained removed, as is the case in the condenser. As 
the boiling goes on the milk continues to flow in, until 3,200 quarts 
have been taken up. Then the cock of the supply pipe is closed, and 
from this time the most watchful @are of the attendant is required to 
keep the heat regular, and the pumps working perfectly. The 
pumps stand upon the lower floor, where a stream of cold water 
flows upon the air chamber, and condenses the steam vapour drawn 
from the boiling milk into water, which is discharged into a stream 
which is constantly flowing through the building. This condensed 
vapour constantly emits that peculiar odour that we perceive in milk 
warm from the cow, or during the operation of boiling, and which 
contains the germ of putrefaction. When the charge of 3,200 quarts 
shows by the gauge that it has been reduced to 800 quarts, it is 
ready for the final op of purifi Tho steam is shut off, 
and its place filled with cold water, the effect of which is to condense 
the vapour in the air-tight pan, and thus diminish the pressure, 
This increases evaporation, and the effect is to throw off all the re- 
as odour, through the discharge of the pumps. This often has 
such a fetid, sickening smell, that it pervades the atmosphere all 
around, and affords one of the most convincing proofs of the value 
of the process that discharges such a substance from our daily food. 
From the time the milk is received from the wagons until it is 
finished in the d , about three and a half hours are re- 
quired for all the operations. It is then drawn into ordinary milk 
cans, and these are placed in an ice bath in the lower room, and 
require an hour and a half to become perfectly cold. It is now 
ready for shipment to the city. In summer time it is kept icy cold 
by means of an ‘ice core’—that is a tin tube filled with ice, in- 
serted in the cans, occupying about one-fourth of the space. Ordi- 
narily, the milk drawn from the cows night and morsing is con- 
densed during the day and shipped at night, and delivered to city 
customers the next morning at thirty-two cents a quart. It is a 
very curious fact that, although only four quarts are condensed to 
one, when aw water is added to reduce the article again to milk, it 
is invariably found that it requires four quarts of water, and that 
the milk is then better than what is really pure milk, as drawn from 
the cows, and far better than much that is sold as pure milk,”— 
American Paper. 
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Tuts invention, patented by Mr. Harry Marsden, woollen spinner, 
Huddersfield, relates to means of preparivg wool or other fibres for 
feeding carding engines in a regular or uniform manner, so as to 
obtain yarn or threads of equal thickness and strength, and the 
improvements consist in the application of a creeper or travelling 
apron to the delivery end of the scribbler, or first engine, 
to receive the wool or fibre as it is doffed therefrom, rome carry it 
forward in a film or sheet. Also, in constructing and applying a 
carriage capable of traversing or reciprocating underneath the 
aforesaid creeper to receive the sheet of wool or other fibre in layers 
thereon. The said ‘carriage is provided with gearing, to which 
intermittent rotary motion is given, so as to wind laterally the 
several layers of fibre on to a bobbin, thus forming a “lap” or roll, 
which is then transferred to the feeding end of the second or other 
carding engine, whether clearer, carder, or condenser. 

The manner in which this invention is performed will be readil 
understood by reference to the accompanying engravings, in whic! 
Fig. 1 is a side elevation of a part of the delivery end of a scribbler 
with these improvements applied thereto; Fig. Z is an end elevation 
of the same; and Fig. 3 a plan view. 

A represents a portion of the scribbler frame; B, the doffer 
cylinder ; and C, the creeper or travelling apron, which receives the 
fibre and conducts it to the traversing or reciprocating carriage D, 
which is mounted by wheels d, on which the rails E, fixed to the 
floor; F and G are two rollers, which have intermittent rotary 
motion imparted to them through the medium of the train of gearing 
Hi', H?, H, H*, and H5, by the action of a ratchet wheel I and pawl 
lever J, which are actuated by an inclined rail K This ratchet and 
pawl lever are shown at Figs. 4,5, and 6. The first gear wheel H', 
is fixed on one end of a rollergL, which carries one end of a creeper 
or travelling apron M, whicheis carried at the other end by a 
roller N. The ratehet wheel I is fixed on the other end of the roller L, 
by which intermittent. motion is given to the creeper M simulta- 
neously with the gearing H!, which turns the rollers F and G 
intermittently. These rollers may have an increased surface speed 
given to them by changing the wheels H' and H? for others of a 
different relative number of teeth, and thereby produce a draught. 
O is the ordinary crank shaft for working the doffing apparatus P, 
which is usually placed underneath the end of the scribbler, but 
which he has removed and placed as herein shown, in order to 





allow the carriage to reciprocate ,or travel to and fro underneath to | 


receive the tibres fromthe creeper C, which pass between the 
rollers Q and Q!', thence under one or other of the rollers Q? and Q? 
to the creeper M, and by which every layer or film of fibre is pressed 
on the progedings layer, forming a compact sheet or web, which is 
drawn forward Antermittently under a pressing roller M', and 
wound ona roller or bobbin forming a lap or roll T, which is thence 
removed to feed a carder, as hereinafter explained. R is an endless 
rack or double-sided rack fixed on the carriage in which works a 
pinion § receiving continuous rotary, motion from the doffer 
cylinder, and drives the carriage backward and forward, or causes 
it to reciprocate in and out under the carder to receive the fibre. 
This pinion can be thrown out of gear with the doffer, so as to stop 
the action of the carriage when desirable. 

Fig. 7 is a sectional view of the feeding end of a carder or second 
carding engine, showing the mauner, in;which he applies the lap 
or roll T after it has been formed, as, previously desetiead. The lap 
rests upon a creeper, which is driven by the chain U, acting on the 
roller V in the direction of the arrow, which causes a slackness or 
curvature on the upper part of the creeper, forming a recess or 
hollow in which the lap rests, thus giving a great extent of surface 
bearing and support to the lap, and thereby effecting or producing 
a regular feed of fibre to the carder. 

It will be evident that an endless apron or creeper placed upon 








two rollers so as to allow a siackness, as described, may be used in 
the formation of laps instead of the drum surfaces, if found desirable. 

This’ apparatus and means of preparing fibre and mode of 
feeding may be’ ied to any kind of carding engine, as will be 
readily un those'conversant witb the working of carding 
engines. Also, it will’be observed that. very little additional room 
is requited more than in hand feeding, and the laps thus made may 
be taken to feed or supply any carder or condenser of the same 
width or double width witb. bobbins. 





SHAW AND FISHWICK’S IMPROVEMENTS IN 
STAMPING AND EMBOSSING TEXTILE FA- 
BRICS. 


Tue ordinary stamping process employed for printing patterns or 
trade mars maple salle or other piled fa 

stamp or die, which is held by the workman, who first dips it in 
a solution or powder of indigo or other colour, after which he stamps 
it upon the piece of calico, which not only leaves an imperfect im- 
pression, but often transfers a portion of colour to the layer of calico 
immediately underneath. 


il 
i | 
Al 
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The present improvements, patented by Messrs. Shaw and Fish- 
wick, wareh¢ Manchester, not only expedites the process of 
stamping, but also leaves a perfect dry impression upon the top 
layer of the piece, without the slightest injury to the layer under- 
neath, the peculiar arrangement and construction of mechanism 
employed being as follows:—Firmly secured to one end of a sliding 
table holding the calico is a small inking roller, similar to those used 
by letter-press printers; this roller, as ‘the table is shot along, 
leaves a — of ink upon a die or stamp placed in vertical 
slides, and attached to a lever, screw, or mechanical equivalent, so 
that, when having received a supply of ink from. the afore-men- 
tioned roller, it is forced down upon the piece of calico’ submitted to 
its action, whereupon a perfect mark or pattern is transferred. 











abrics consists in the use of a | 








The operation of stamping may be thus described :—The:piece of 
goods, prior to receiving its impression or “ trade mark,”’is placed 
upon theslidisg table, which is immediately pushed forward under 

| the stamp, after which the stamp recedes, and the table is shot 
forward to deliver the piece, at which time, and during the table's 
progress, the before-mentioned inking roller passes underneath the 
stamp, leaving sufficient ink upon its surface for the next impres- 
sion ; the table is then returned to receive another piece, which 
undergoes the same operation, and so on continually until the whole 
number of pieces to be stamped or embossed are complete. 

The accompanying engraving represents a side elevation of the 
improved apparatus. a, a, is the framing of the apparatus, in which 
the fulcrum of the lever 6 is supported; c is the stamp bearing the 
name, trade mark, or design with which the piece is to be impressed, 
such stamp being secured by nut and screw to the vertical sliding 
bar d, which is connected to the lever 6 by the link e, the stamp 
being capable of removal, in order to substitute other names or 
devices, if necessary. The carriage fruns upon wheels beneath the 
stamp, and carries an ordinary printer’s inking roller g, so that, as 
the roller passes beneath the stamp, it becomes inked; and after the 





stamp will descend and mark the piece of goods at any part re- 
| quired between the inking roller and the end of the carriage. 





Fraxce.—(From our Correspondent.)—The expenditure at the 
charge of the six great railway companies of France for new lines, 
amounts (including state subventions) to £360,000,000, of which 
the vast sum of £280,000,000 still remains to be expended. 


Guy Fawkes Rwevives.—It would appear that the modern 
members of Parliament ran nearly the same danger as their pre- 
decessors once did in the reign of King James. There are no fewer 
than twenty steam boilers of various sizes, at least one half of 
which work at high pressurés, beneath the Houses of Parliament. 
According to a report, prepared by Mr. Gordon, M. Inst. C. E., “ Of 
the whole there are only two which are provided with two safety 
valves each. ‘I'wo other high-pressure boilers have not been re- 
paired for the last twelve years, and will require examining. 
Three other high pressure boilers I had noted as requiring strict 
examination at the end of this session. Two other high-pressure 
boilers require repairing before being worked again. Another 
high-pressure has three small defective places in the bottom.” 
Under such circumstances it is by no means improbable that the 
Parliament may be dissolved without a moment's warning, after a 
very summary and effectual fashion. 


Tue Prusstan Fuset.—At present the Prussian ficet counts 
gst its 8 four large corvettes, the Gazelle, Arkoua, 
Bineta, and Hertha. They are sister ships, mounting altogether 
132 guns, and of 1,600-horse power.’ There are also four flush- 
deck corvettes, the Nymph and Medusa, of seventeen guns and 
200-horse power, and the Augusta and Victoria, of fourteen guns. 
The number of despatch boats was decreased after the close of the 
Schleswig-Holstein war by the Government returning some which it 
had bired. Thus there are only three remaining—the Loreley, 
Adler, and Grille, with nine guns; but two plated vessels of this 
class are ex Prussia has six gun-boats of the first-class 
(and two others building), with eighteen guts, and of 480-horse 
power; and some second-class vessels, with fifteen to thirty guns, 
and of 900-horse power. ‘I'he united strength of the Prussian navy 
consists, therefore, of thirty-two vessels and 251 guns, The‘greater 








number of the steam vessels are now in Schleswig-Holstein barbouts, 
while other divisions are stationed at Swinemunde and Stralsudd: 


roller has passed, if the handle of the lever be brought down, the’ 
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TO CORRESPONDENTS. ° 


Norice.—A. SPecIAL EpiTion..of ‘THE ENGINEER 1s 
peg Sor: FOREIGN Pee wey ah This —, 
} upon paper manufactured purpose, wil 
pass through the foreign post pint agies the charge of a 


le postage. i 

8 Fe to call the attention of our advertisers to the 

notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to: press at an early hour of 
the morning of. publication... Advertisements, to ensure 
insertion, must be delivered at the Engineer, Office before 
seven o'clock on the: Thursday evening of each week ; any 
received after that,time must necessarily stand over until 
the following publication. 

We, cannot undertake to.return drawings er manu- 
scripts. We must, therefore, request our correspondents 
to retain, copies. ; 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. ; : 

Navau Arcuitect.— Write to Messrs. Spon, Bucklersbury. 

Ral.tway Coup.ine.— We will endeavour to meet your wishes. 

AN APPRENTICE.— Yes, The examples which you give are not very well propor- 
tioned. ‘ 

A MuLwaicut.— Messrs. Holizapfel, Charing-cross, will supply you with the 
odontograph. 

H. Tomkiws.—Next week. Compression is injurious, in so far as it reduces 
the total power of the engine. 

Surscriper. The invention is not patented ; the principle has been employed 
so frequent!ly that it is not now patentable. 

AN OULD SUBSCRIBER.— We believe that the extension of time covers all 
Mr. Galloway's patents for boilers with conical tubes. 

Woopman.— Messrs. Kennan and Sons, Fishamble-street, Dublin, will supply 
you with the cartridges and grubbing apparatus to which you refer. 

Semper Paratus.—Boiler tubes do not rust. No practical advantage would 
Sollow on the use of galvanised plates, and the use of two sets of tubes one 
within the other is simply out of the question. 

R. M.— You have very greatly wnproved upon your first design, and we 
are disposed to think more favourably of your scheme; by making the con- 
denser oval in cross séction you would save some space. 

MILLWRIGHT.— AU the books you. name are standard works. Fairbairn's 
treatise on “ Mill-work and Machinery” will answer your purpose better 
than Buchanan’s ; as to prices we must refer you to the publishers. 

H. ano E. T.—Any engineer acquainted with his profession can calculate 
approximately the saving in steam effected, from the comparison of two 
diagrams, provided ‘he is also supplied with the requisite data as to length 
of stroke, diameter of piston, number of revolutions per minute, dc. 

T. 8.—1. Galvanic currents do not produce the vibrations to which you refer. 
2. The sound is due to the action of currents of air, your experience to the 
contrary notwithstanding. 3. You are perfectly correct in your conclusions 
as to the behaviour of a cannon ball suffered to arrive at and pass the centre 
of the earth. 

A Constant ReapEr.— Little or nothing has been published on the relate 
value of the different railway lubricating compounds. The most complete 
collection of data in friction are those obtained by General Morin, and pub- 
lished in his ** Dormeés d’ Experience” (Hachette). This work has been 
translated into English by Mr. Beeton, an American engineer. 

HypravuLic.— The pressure 1s determined by the vertical height of the column 
only ; the quantity has nothing whatever to do with the calculation. When 
the tank is full, the vertical height from the surface of the water within 
it, above the point in the main from which you draw the water being, accord- 
ang to your figures, 46/t., the pressure per square inch will be, in round 
numbers, about 21 lb. per square inch. ».As a general rule you may reckon 
on 1 (db. per square inch for every 26in. of vertical height. 





CHARCOAL PLATES. 
(To the Editor of The Engineer.) 

Sir,—In reply to your correspondent respecting charcoal boiler plates, 
the Pontypool Ironworks, belonging to the Ebbw Vale Company (Limited), 
used to supply charcoal plates of. very ere quality. I have every 
reason to believe they still make them to order. J.D. 





HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 

Sirx,—I am desirous of obtaining information concerning the best mixture 
for casting hydraulic rams and cylinders, to prevent them “ sweating ” 
when under great pressures, or about three tons per square inch. If any of 
your correspondents can help me with advice I shall feel greatly obliged. 

Preston, February 15, 1865. J.F.P. 





THE BOILER EXPLOSION AT S PRINGHILL, 
(To the Editor of The Engineer.) 

S1r,—Seeing in your valuable journal the report of the boiler explosion at 
the sheet mills of Messrs. Fletcher and Co., at Springhill, stating the boiler 
was insured in the Boiler Insurance Company, and had been examined by 
the inspector of the company only a-short time previous to the explosion, I 
beg leave to say this boiler was not insured by our company, and has never 
been examined by any of our inspectors, JouN SMITH, 

Chief Inspector to the above Company. 
The National Boiler Insurance Company - Limited), 
145, Cheapside, London, E.U., Feb. 15, 1865. 


—_——_ 


PREVENTING CORROSION. 
(To the Editor of The Engineer.) 


Sm, —I should feel obliged if you, or any of your correspondents, could 
inform me if there is any way in which I could protect from rust steel 
spfings and thin steel plates, which will be so placed when affixed as to 
render lubrication impossible. Is there any process by which zinc could he 
applied to give them a protecting surface without heating them enough to 
injure their temper, which is about that of the best tempered springs? I 
have found the thin film of copper in the way of electrotyping rather de- 
structive thau otherwise, from the fact of the copper being positive metal to 
steel. Is it possible to brown them after the manner of gun barrels? I 
should feel truly grateful if you could give me any information upon the 
subject, H. P, 

Isiington, February 9th, 1865. 





TOWN SEWAGE. 
(To the Editor of The Eagineer.) 

Sir,—The great sewage undertaking attracted some of my attention in 
1858, and an idea struck me then which I cannot help thinking might be 
rendered available for conveying away the sewage of large towns, and 
having it turned to beneficial purposes as manure, more economically and 
more efficiently than could be achieved by any other means. 

I propose that aeria! tubes or pipes shall be used as the conduits for this 
purpose... When I eall the pipes aerial, I simply mean that they should be 
supported on pillars at a considerable height above ground ; and that from 
a number of large cesspools the fluid portion of the sewaze should be 
pumped up by steam power to a height which would give to it “ heading’ 
to send it through the horizontal tubs with sufficient velocity. 

Now the idea in its crude form may not be quite original, for I have 
heard objections stated to its practicability, on account of the alleged im- 
possibility of securing the joints—whether of the flange, or spigot and 
faucet form—and even other portions of it from leakage; and it is the 
means whereby, I think, these defects would be completely obviated, 
which I consider constitutes the originality of my contrivance. And for 
that purpose I propose that this co.duit should have no end fastenings 
whatever, but that they should be double along their whole length, 

I would also propose that a small s,ace should be left between the tubes, 
and that it should be “‘ caulked,” as is usual between the timbers of ships, 
or filled up with some rather soft bitumi bst . Supp g 
each of these tubes to be, perhaps, 16ft. long, and that the joints should 
traverse ~that is, that the joinings of the inside tube should be midway 
between the joints of the outer—then, if any fluid were escaping through 
the joinings of the inner tube, it would have to work its way 8ft. aiong 
before reaching the outer joinings—an eventuality which I believe scarcely 
possible. Again,I propose that the transverse form uf these tubes should 
be something like a horse-shoe with the toe downwards; that the upper 
portion of the outer tube should lift off, and be fastened down to the under 
by longitudinal flanges along the whole length. I think this form would 
afford facilities over the cylindrical form which I need not now particularise, 

Mauchline, Ayrshire, Feb. 1st., 1865. D. B. X. 








MEETINGS NEXT WEEK. 
IxstTiToTION oF Civil ENGINERRS.—Tuesday, February 2ist, at 8 p.m. 
iscussion upon Mr. England’s paper on ‘“ Giffard’s Injector.” 











Soctrry or Ex Monday, February 20th, at 7 p.m. : Discussion 
upon Mr. Abel’s on “The Patent’ Laws.” , 

Royal UNirep Vice INSTITUTION. — Mi , February 20th. at 
8.30 p.m. : “ Modern Naval Tactics,” ry, B. H, Colomb, R.N.— 
Friday, February’ 24th, at 3 p.m.: “The Emplo t of Electricity 
Military Operations,” by Captain H. Schaw, R.E., essor of Fortification 
and Artillery, Royal Staff College, Sandhurst. 
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STEAM POWER ON HIGHWAYS. 

A DEPUTATION, to the full as influential as*deputations 
usually are, waited on Sir George Grey on Friday last, 
with the request that he would rescind an order in certain 
districts which renders it imperative that road locomotives 
shall only travel at night.: The proceedings will be found 
fully reported in another page. This interview was the 
primary, and, for the present at least, the only result of the 
operations of a meeting of landowners and others inter- 
ested, held at St. James’ Hall on the previous day. ‘There 
is nothing, perhaps, very noteworthy in the entire affair. 
Meetings have been held and deputations have attended 
on the som Secretary for precisely similar purposes, over 
and over again, with precisely the same negative results. 
But it will not do for those who have the honour of legis- 
lating for the nation to shut their eyes to the fact that pro- 
ceedings such as these, day by day, assume a more important 
character. The feeling that the existing laws regulating 
the employment of steam power on our highways is unjust 
and oppressive, gains ground rapidly, and we find that 
men of weight and influence in their respective counties 
begin to regard the question as one demanding some exer- 
tion for its proper adjustment. If the subject is worth 
legislating about at all, it is but fair that the law should 
as nearly approach the maximum of perfection as possible. 
In a very short time if things go on as they do now, the 
parties demanding readjustment will have so far increased 
in number and power, that they will be enabled to advance 
their claims-after a fashion not to be easily denied; and it 
is very much to be hoped that this very desirable result 
may be brought about during the present session of Parlia- 
ment. It is not to be disputed, however, that the opposition 
to the habitual use of the traction engine is exceedingly 
powerful, and we feel no hesitation in stating that the 
most probable result will be, at best, a compromise be- 
tween the contending parties. The noise of battle can 
already be heard in the distance, and we shall certainly 
not feel much surprise if some very smart skirmishing in- 
deed takes place within the walls of St. Stephen’s ere 
the matter is placed on a satisfactory basis. The English 
farmer is the true type of John Bull. Moderately open to 
the influence of reason, he seldom plunges at a conclu- 
sion, but once his mind is made up he generally manages 
to have his own way pretty fairly. The road locomotive 
and steam plough are comparatively new-fangled inven- 
tions, and it has been by no means an easy task to persuade 
the agricultural mind that the inventions were good as well 
as new. All these little difficulties have been got over, 
nevertheless, very satisfactorily, and most of our worthy 
farmers are now prepared to stick by the road locomotive 
with all that pertinacity for which they are so eminently 
distinguished. In the long run they are pretty sure to gain 


oy to believe that such is uniformly, the case. . We desire 
to do strict justice between both parties—those to whom 
steam is.an. abomination, and. those who value it hi ; 
and actuated by such a feeling, we must admit that 

opposition has .a,very strong case... The worst of the 
matter is that the advocates of the traction engine have no 
one to thank but themselves that such is the fact. It re- 
quires ,little analysis to show that the entire matter in 
dispute lies in a nutshell... It is not advanced that roads 


| are injured, or old women run over ; that fields are blighted 


by nolsome exhalations, or that entire villages are disturbed, 
and the domestic quiet of the inhabitants broken in u 

by the subject of animadversion. Nothing of the kind. 
The arguments against the traction engine are complete 
when it is stated that horses are frightened. The conelu- 
sion that these animals. subsequently, take. to flight and 
injure themselves or others, follows as so natural a conclu- 
sion that it is hardly ever dwelt on. Now the horse is very 
like his master in this matter of cowardice—that which he 
does not understand he suspects ; and if the object presented 
to him is not only removed beyond the reach of his com- 
prehension, but of a.terrible. presence, he obeys;a very 
natural instinct and seeks safety’ in flight. Once, how- 
ever, a horse is made to understand that the thing dreaded 
is incapable, of doing him harm, or unwilling to inflict 
injury, his fear vanishes, The road locomotive, under its 
worst aspect, possesses no terrors for the steed which 
familiarity cannot effectually remove. ‘This familiarit 
must, however, be confined to.a, comparatively small 
number of the equine tribe, and # only remains, therefore, 
that every precaution should be; taken to divest the iron 
monster of its terrors. Unfortunately, up to the present 
moment the engineer has paid no attention whatever to 
the real necessity of the case—a due and proper considera- 
tion of the idiosyncracies of the animals on whose domain 
he intrudes.. On the contrary, the victorious for the time 
but too often insult the vanquished. We wonder how 
much of the movement against the use of steam on common 
roads can be traced to the boyish and. inconsiderate rash- 
ness of men who patronise what they are pleased to term 
“high speed steam pleasure carriages,” in the which they 
disport themselves, to the peril of her Majesty's lieges, and 
the utter pn of those who see the success of a great 
principle endangered for the gratification. of a whim ? 
The gentlemen of a past age who sought excitement in 
upsetting watchmen, and wrenching off knockers, would 
find few to sympathise with them in the exercise of such 
avocations in the present day, yet it is very questionable if 
poor science is not made now and then to hold a cloak 
between the world and follies of much the same character. 
It is to the last degree unlikely that any practical advantage 
whatever could follow on the general introduction of high 
speed road locomotives, and up to the present. moment 
every exertion to produce such machines represents but so 
much mechanical skill wasted which might have borne 
good fruit if devoted toa better purpose. The advocates 
of the traction engine should now more than ever be care- 
ful to avoid giving even the semblance ef offence; and we 
know of nothing garbed with a thin veil of science so 
offensive to the tastes and likings of those who use our 
highways as “experimental trips,” as they are grandilo- 
quently termed, with machines whose only merit consists 
in running on crowded roads at a pace too fast to serve 
any good or useful end. Legislation under such circum- 
stances becomes a necessity. We can hardly feel much 
surprise that it is very sweeping and indiscriminate. 

The experience derived from keen competition has taught 
the agricultural engineer that in order that he may retain 
the favour of his clients, it is well that he should produce 
novelties from time to time. In theory these should of 
course constitute substantial improvements, and in many 
instances theory and practice agree in this respect. The 
manufacture of road locomotives is, for the present. at least, 
almost wholly confined to agricultural firms. It is more 
than probable that the most taking novelty which could be 
produced just now would be an engine capable of doing its 
duties on our highways without giving offence to man or 
beast. The problem is in nowise so difficult as it ma 
appear at first sight; Handcock pretty well solved it 
years since. In this matter of road locomotion we have 





their point and use their engines when and where they 

lease ; but this very desirable consummation may be pro- 
Geant indefinitely without masterly generalship on the | 
part of their leaders and representatives. The engineer is 
interested in the matter to the full as deeply as the farmer. | 
Money is to be made by the sale of traction engines, and 
we would strongly recommend our professional brethren to | 
read Sir George Grey’s reply to Friday’s deputation, and 
learn a lesson therefrom. ‘he reply is in the main un- 
satisfactory of course, It is precisely that which might 
have been, and probably was, anticipated by every mem- 
ber of the deputation. ‘The Home Secretary does not make | 
the law, he only administers it ; and we have no right to 
assume for a single instant that he has any prediliction for 
either those who find fault with the provisions in question, 
or those who consider them models of human wisdom. We 
have no fault whatever to find with Sir George; he ex- 
pressed very rational sentiments ; smacking of red tape pos- 
sibly, but not the less rational. - If road locomotives were a 
nuisance he had no alternative but to exert his powers of 
abatement; if they were not, then it was improbable that 
he should be called upon to interfere. Under the circum- 
stance he would advise that those who made and those who 
worked such machines should abate the nuisance for them- 
selves ; if sucha result could be brought about he would 
be very glad. This, or something very much like this, is 
the sum and substance of his reply, and, greatly as we are 
in favour of the increased adoption of steam power asa sab- 
stitute for horse labour, we cannot avoid the conclusion that 
Sir George has a certain amount of right on his side, and 
that the policy which he indirectly recommends is precisely 
that most likely to lead to satisfactory results; in a word, 
if the farmer is to get what he requires quickly and easily, 
it must be by the earnest co-operation of the engineer. 

It is likely enough that the opposition to the use of the 
common road locomotive’ so strongly developed jin some 
districts, is directly the result of prejudice on the part 
of some of the inhabitants, but it would be worse than 








much to learn from those who have travelled the path of 
engineering science before us. ‘The steam omnibuses 
which once ran regularly between Paddington and the 
Bank, resembled the,modern traction engine in very few 
respects. Nothing but coke found its way into the furnace, 
and as one result there was no smoke, The fire was 
urged not by a blast in the chimney, but by a fan; conse- 
quently there was very little noise. The ash. pan was ne- 
cessarily air-tight, or nearly so, to admit of the application 
of the fan, and therefore there was, even at night, no bright 
glare of fire. All the machinery was carefully boxed up. 
In a word, every precaution was taken to: prevent 
horses from being alarmed. The principle was excellent 
and the man who first extends it at the present time, to 
modern practice, will certainly meet with that reward from 
an appreciative public which he would honestly deserve. 
It is true that the traction engine proper very faintly 
resembles Handcock’s omnibuses. It does not, therefore, 
follow that the non-offensive principle is inapplicable. 
The boxing up of the machinery is an easy matter. By 
the use of properly-proportioned gearing, wood might be 
substituted for cast iron in the teeth of first-motion wheels 
with decided advantage as far as regards the suppression of 
noise. We can hardly advocate a return to the fan as a source 
of draught. A variable blast pipe would serve the same 
object, however. By such an expedient, properly carried 
out, the driver could, at a moment’s notice, almost com- 
pletely suppress the “ beat ” of the engine while in motion, 
The loss of draught for the few seconds occupied in passing 
a horse would be of no consequence whatever. It is only 
remarkable that the idea has not been worked out in prac- 
tice long since. . Chimneys, too, as at present 

are extremely resonant, the bell mouths often empl 
acting the part of trumpets, if we may use the phrase, 
Many obvious expedients might be employed to surmount 
this difficulty. A straight funnel, like that, adopted » 
Mr. Neilson for railway locomotives, would give 











































































































ee ee Oe ee 


ee 


poe. 





‘report has just been issued. It consists of a voluminous blue- 


106 


THE ENGINEER. 





Fes. 17, 1865. 








results, to be improved, possibly, by fitting a heavy cast 
iron ring round the summit to arrest vibration. Ash-pan 
doors should open in the rear, and thus at night no fire 
would be visible to a horse coming towards the machine. 
The smoke nuisance is not so easily dealt with ; and we con- 
fess that we are in favour of legislation which would make 
the use of coke on highways absolutely compulsory. It is 
certain that, once attention is turned in the direction we 
have endeavoured to denote, such improvements will be 
effected that every ground for opposition can be cut from 
under the feet of the most virulent hater of traction engines 
in existence. 


THE COMMISSION ON PATENTS. 


As the brilliant leader of the Opposition has said, “a 
failure is nothing; it may be deserved, or it may be 
remedied. In the first instance it brings self-knowledge, 
in the second it develops a new combination, usually 
triumphant.” Mr. Disraeli is in himself a living instance 
of the truth of his own saying, the sense of which we might 
take as the motto of a new patent law. A really good 
patent law will have to be produced by a tentative process 
—by the old trial and error plan—according to which so 
many patented machines, engines, and processes, me- 
chanical or chemical, have themselves been evolved. So 
many conflicting interests find themselves face to face with 
patent legislation, these interests are themselves so great, 
the subject is itself involved in so many legal, scientific, and 
technical difficulties, that it is scarcely to be expected a 
law could be made to at once meet them all. And even if 
this could be the case for a certain time, it is doubtful 
whether any patent law, however well framed, could be 
expected to suit all time. Any legislation is, more or less, 
an average struck between justice and injustice. Whatever 
may be the case in other forms of legislation, the doctrine 
of finality is least of all to be accepted in patent law. At 
any rate it is certain that it is impossible to rest and be 
thankful under the present dispensation. 

Each of our Great Exhibitions has led to a patent law 
reform movement. In 1829 a Parliamentary committee 
heard evidence on the question, but no action was taken 
until after the first Great Exhibition of 1851, and in conse- 
quence of anothercommittee. ‘The result was the present law. 
So many complaints, more or less just, have been made as to 
its working—these complaints have been thundered forth 
so loudly in the columns of the 7Zimes, in the speeches of 
Mr. Bright, and more especially within the hallowed 
precincts of Whitehall—that the Government determined, 
just at the close of the Great Exhibition of 1862, to appoint 
a commission of inquiry into the working of the patent 
law. After a delay of nearly two years and a half, their 


book, containing the recommendations of the Royal Commis- 
sioners, resulting from a hearing of the most varied evidence. 
A number of engineers were examined, including the late 
Mr. Richard Roberts, as also Sir W. Armstrong, and Mr. 
J. Scott Russell. In 1862 Mr. Woodcroft, F.R.S., the 
superintendent of specifications, was examined ; and, towards 
the middle of last year, the Duke of Somerset, Rear- 





Admiral Robinson, and General Lefroy. The different 
chambers of commerce in the principal manufacturing towns, 
and several scientific societies, all the most distinguished | 
patent barristers in England, as well as some of the most 
noted engineers and patent agents in different parts of the | 
kingdom, were also written to, and their evidence is 
analysed in some voluminous tables, At the end of this | 
lengthy bluebook are a number of appendixes, giving ac- | 
counts of the working of the patent law in England and | 
foreign countries, as also a report of the British Association, | 
and of the Social Science Association, on the working of | 
the patent laws; the evidence is full in answer to the | 
different inquiries directed to all parts of the kingdom; and | 
different memoranda and memorials from individuals and 
from several lucal chambers of commerce. Upon the whole, | 
we cannot say that the commission have spent their time 
badly, though the work might certainly have been got 
through quicker. 

The Patent Commissioners consisted of Lord Stanley, 
M.P., who in 1856 published a neat little pamphlet | 
on the question;* Lord Overstone, probably intended | 
to represent the mercantile element; Sir William Erle, 
Chief Justice of the Court of Common Pleas; of Vice-Chan- 
cellor Sir William Page Wood; Sir Hugh Cairns, the able | 
Solicitor-General of Lord Derby’s Administration ; Mr. | 
Horatio Waddington, the barrister; Mr. W. R. Grove, | 
Q.C., the discoverer of “ Grove’s battery,” and the author | 
of “the Correlation of Physical Forces,” and of Mr. W. 
M. Hindmarch, Q.C., the well-known patent barrister; as 
also of Mr. Forster, M.P., and Mr. William Fairbairn, the 
emincnt engineer, of Manchester. ‘To these must be added | 
the name of the late Sir William Atherton, the former | 
Attorney-General, who died before appending his signature 
to the report. It will be noticed that six of these gentle- 
men now living are eminent lawyers, so that the legal 
element is still in the majority. ‘The only patentee out of 
the original ten is Mr. Fairbairn, C.E. 

The report which has resulted from these lengthy de- 
liberations is signed by all the Commissioners with the 
exception of Mr. Hindmarch, Q.C., who appends one of his 
own, undoubtedly containing many important-.remarks on 
the printed report. Mr. Fairbairn, though he has signed 
the recommendations endorsed by the majority of the 


Commissioners, also appends a short report of his own, in | 


which he objects to the sixth clause of the principal report. 

It will be seen that the Commissioners do not recommend 
any diminution in the cost of patents, but they properly 
enough protest against any appropriation of the large 
present surplus fund until the necessities of the Patent- 
oflice itself are satisfied, Readers who have ever had oeco- 
sion to consult the works in that dingy den containing the 
Patent-office library will unite very heartily in this re- 
commendation. An examination as to novelty is also con- 
sidered advisable, and in this we heartily join. The dis- | 
regard of novelty may be said to constitute the main 
difficulty of the present existing law, leading to the most 





~* “Memorandaim on Suggested Improvements in the Patent Laws 
By Lord Stanley, M.P.” Boone: 1856. 


of 1852-1853. 


costly litigation. The two first recommendations show 
that the Commissioners have the same opinion as the late 
Sir Robert Peel, who said that there should be some check 
“against too great a facility” in obtaining patents. At the 
same time it is clearly unjust that this check should be of a 
monied kind, as a gate which can only be passed by paying 
a high toll is almost shut to the poor. Supposing that 
the examination as to novelty should be found to work 
well, it is to be hoped that the price of a patent will then 
be diminished by law. In any case it is always easier to 
lower than to raise a demand of this kind, and the Commis- 
sioners act wisely in, at least provisionally, keeping up the 
present duties. The two great difficulties about the 
present law are undoubtedly as to novelty and remedies 
at law. Mr. Hindmarch objects to the official inquiry into 
novelty, on account of its difficulty. Now we think that 
the limitation as to “ documentary evidence” meets this 
objection. Most certainly would this be the case if the 
search were limited to documents pubiished within the thirty 
years or so previous to the date of the application. Under 
the present state of things, the examination as to novelty 
simply takes place after the grant of the patent, and 
with the usual result of costly litigation. It shows 
a comprehension of the state of things to place these two 
questions to the front. What, indeed, is a patent but a 
right—a locus standi granted by the Crown to proceed 
against anyone using without leave the thing specified. 
If the exercise of this right to bring an action at law be 
extremely expensive, it is of no use that the mere obtention 
of the patent itself is cheap. On the other hand, a patent 
law case must always be more or less costly, on account of 
the expensive special barristers.and witnesses required on 
either side, and from the ever-present tangled skein of 
mixed legal and scientific technicalities. And thus, more 
than with any kind of law, it is absolutely necessary that 
the legal decisions given should be of a high quality, so to 
speak, in order to avoid as much as possible those eternal 
appeals that, “likea wounded snake,” drag their slow length 
along. It is thus proposed that patent trials should take 
place before a judge, aided by scientific assessors. 

The sixth and seventh recommendations refer to the grant- 
ing of compulsory licences. As regards subjecis, their grant 
“ought not to be made compulsory,” but the Crown is to 
have the right of using any invention, subject to payment 
of a sum to ba fixed by the Treasury. Mr. Hindmarch 
agrees with these recommendations, but he very properly 
proposes that the amount of royalty payable by the Crown 
should be fixed by the same tribunal appointed to settle 
patent cases between subjects. It is very clear that if the 
Crown has an absolute right to the use of any invention, 
and can put its own price upon it, that price will be usually 
low, and perhaps occasionally very high, through jobbery 
and similar arts. It is only just that the foreign inventor 
none should have the right to introduce his own invention. 
Both Mr. Fairbairn and Mr, Hindmarch very properly 
disagree with the sixth recommendation, against the pro- 
longation of a patent beyond the original term of fourteen 
years. No doubt this right has been abused, and, as Mr. 
Hindmarch says, “ the interests of the public are not 
sufficiently protected upon the hearing of applications for 
prolongations;” but this is no reason for the abolition of a 
very beneficial clause. Mr. Hindmarch concludes his 
report by the excellent proposal that patent agents 
should pass an examination, in order to obtain 
certificates of their right to practise; while they should 
also be liable to be punished for misconduct, in the same 
way as solicitors. Few inventors who have had many 
dealings of this kind will object to this. 

Under the present law, it often happens that patent 
agents in large practice—no doubt through inadvertency — 
take out three or four patents for the same thing, or nearly 
the same thing, for the same number of different clients. 
This defect in the law continually swells up the annual 
list of still-born patents during the six months preceding 
publication, and while it is simply impossible for any 
intending patentee to know what has been done. Indeed, 
as to the preceding six months, an inventor is absolutely 
in the dark, and thus, as we well know, often undergoes great 
loss, not merely as to fees, but also as to money uselessly 
wasted in experiments. It is only an examination as to 
novelty that can meet this abuse. 


One thing is clear from this report. The great, the over- 
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whelming preponderance of evidence is in favour of the | 


existence of patent right. What the patent law is to be is 
another question. As we have said, there is a danger that 
the Government may neglect to legislate upon the matter, 
as its own demands seem to be satisfied. At any rate there 


| concerned. 


is not very much less than that consumed on equal 
areas in the furnaces of locomotives working with moderate 
loads, in the same time, and the habitual ratio is probably 
about 1 to 2. Under such conditions the vast difference 
in the power developed, per ton of weight carried, is very 


remarkable. Three tons of water in the boiler of a loco- 
motive will easily evolve 200 indicated horse-power, or 
nearly three times that which the same quantity will 
produce in marine boilers of, we had almost said the first 
class. Any reduction in the weight or dimensions of 
marine machinery which is compatible with the safe, 
steady, and economical discharge of its functions, must be 
regarded as a point gained. The best form of boiler is as 
far from being settled as ever, and it is worth considering 
whether it may not yet be possible to introduce such modi- 
fications into existing practice as will lead directly to 
a considerable reduction.in the weight of generating 
apparatus. 

It is far from probable that the form now habitually 
assumed by the tubular marine boiler can be widely de- 
parted from with advantage. It is admirably adapted to 
comply with the oy apa of space ; and the permanent 
popularity which it enjoyed for many years is one of 
the best possible proofs that it has given general satisfac- 
tion. Even with the introduction of those higher pressures 
to which we must ultimately come sooner or later, strength 
will be imparted not by the employment of cylindrical sur- 
faces, but by the extension of the system of staying hitherto 
found to work sufficiently well. Now,as far as the boilers per 
se are concerned, it is certain, or nearly so, that any consider- 
able reduction in their weight is hardly practicable how- 
ever desirable ; but it does not, therefore, follow that many 
tons of unpaying load may not be got rid of. The locomo- 
tive boiler empty is not very much lighter per foot of heating 
surface than that of the marine engine. The greater por- 
tion of the discrepancy which we have pointed out 
only becomes apparent when the generators are each 
supplied with the normal quantity of water necessary for 
the discharge of their functions. It is not easy 
to determine exactly how small a depth of water is 
sufficient to take up the heat developed in a furnace and 
prevent injury to the plates, but we are inclined to believe 
that it is much less than is usually supposed. The com- 
bustion in steam fire engines is very intense, the resulting 
temperature frequently equalling the maximum heat exist- 
ing even in the fire-boxes of locomotives; yet from 4in. to 
tin. of water commonly suffices to prevent the over heat- 
ing of the plates. In estimating the weight of a boiler 
alone, we always find that the area of heating surface is 
the most important factor in the calculation, inasmuch as 
this surface is not only very extensive, but exposed to a 
considerable pressure, and various peculiar strains and 
destructive influences, which render it absolutely neces- 
sary that the material of which it is composed must be 
present in sufficient quantity to afford the requisite powers 
of resistance. ‘This being the case, the weight of boilers 
of equal powers, actual and economical, cannot materiall 
differ in practice, and, ceteris paribus, the number of pounds 
which any one generator weighs more than any other of 
the same class is by.no means a bad test of their relative 
efficiency. Simple cylindrical boilers, externally fired, 
weigh more when full as compared with their weight 
when empty than any other generators in existence. It 
does not follow, however, that their durability is materially 
promoted by the presence of a large quantity of water. 
‘he modern steam fire engine stands at the other end of the 
list, the weight of the water contained bearing an almost 
infinitesimal ratio to that of the apparatus when empty. Yet 
the results obtained are so far satisfactory that no positive 
evidence of much value has been placed at our disposal as 
to the minimum quantity of water requisite to keep 
furnace plates from acquiring a temperature at which they 
are liable to injury. It is not easy to imagine any means 
by which the weight of tubes, and plates, and stays, now 
used in the marine boiler of the best type can be materially 
reduced while the requisite proportions of heating to grate 
surface are retained. Any alterations for the better must 
be made in the quantity of water carried. The condition 
once assumed that the sulphates of lime and magnesia can 
be safely and effectually removed by the use of suitable 
appuratus—a proposition which we see no reason to con- 
trovert—the matter would be reduced to a very narrow 
basis. Even as it is, it is by no means clear that any ad- 
vantage follows on the presence of a very large quantity of 
water as far as deposit or the burning of furnace plates is 
We find the greatest discrepancies existing 


| between the practice of different firms, some engineers 


is some danger that the question may be postponed, just as | 


it was staved off from 1829 to 1852—38. It is much to be 
regretted that the case of Feather rv. the Queen has been 
brought forward at this juncture, 


that all interested in invention may agitate for a reform of 
the present law during this session. 


MARINE BOILERS, 

WE shall not be far wrongif we assume that marine boilers 
and the water which they contain usually weigh about one 
ton for each 12-horse power effective, developed by the engines 
which they supply. Any estimate of this \ind can of course 
only hold good as the average result derived trom a great 


It is to be hoped that | 
the present decision will be appealed against, or, if not, | . “sa : : ; 
| wherein a minimum quantity of water is used,in order to de- 


| presume there is a limit not yet exceeded. 


number of examples, because individual cases will continu- | 
ally turn up in which the rule may be very widely departed | 


from each way. 


Thus, in the case of the Great Kastern | 


steamship, we find that the collective weight of her ten | 


boilers, with the contained water, is nearly 950 tons. The 
indicated horses power of both engines together does not 
greatly exceed 8,000 at the best of times. Thus we have only 


about 8°4-horse power per ton of generating apparatus. | 
to] to] Lr 


In the navy, on the other hand, instances are not wanting 
wherein the ratio is rather over seventeen to one, and even 
this proportion has we believe been considerably exceeded 
en the Clyde. The combustion in marine furnaces is 
sufficiently rapid to secure a great efficiency for each 
square foot of heating surface. In many instances 
the quantity of fuel burned per foot of grate per hour, 


allowing one ton of water for every 35-horse power indi- 
cated ; and others but one ton to 50-horse power. In 
point of fact, it is by no means easy to show that any rule 
whatever is even approximately observed, and it would 
be well worth while to conduct an inquiry into all those cases 


termine the relative efficiency and economy of these boilers 
as compared with others of the same general character, in 
which the weight of water reached the maximum—for we 
In the case of 
steamers working moderately long trips at frequent inter- 
vals, in which the steam requires to be got up often, the 
saving in fuel effected in the item of raising steam due to a 
reduction of even a few tous in the quantity of water carried, 
would amount to something very considerable. As to the 
means by which the reduction is to be effected, it is obvious 
that they must involve the substitution of what we may 
term “heating cavities” for an equivalent quantity of 
water. Asa rule, to which there are very few exceptions, 
marine boilers are fitted with too many tubes. Great 
advantage would ensue on the suppression of the two lower 
rows, and a corresponding elevation of the furnace crowns 
above the grates. The tubes might also be shortened con- 
siderably in many cases, with propriety, the back up-takes 
having a corresponding increase in width imparted to 
them ; more room would thereby be afforded for the com- 
bustion of the gases, and the efficiency of the fuel would be 
considerably increased. Several other obvious expedients 
may be employed to the same end, on which it is not 
necessary that we should dwell just now. 
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ON SMALL WHEELED LOCOMOTIVE ENGINES. 
By ZeraH CoLBurN, M.iNst.C.E. 

Untit the opening of the Liverpool and Manchester 
Railway, there was a general belief, among engineers, that 
the speed of piston fixed by the practice of Messrs, Boulton 
and Watt for stationary engines, viz., 220ft. per minute, 
should not be exceeded. The “ Rocket,” however, attained 
twice this piston speed in the Rainhill trials, and 500ft. per 
minute, and upwards, was regularly made in the passenger 
engines worked between 1830 and 1836. In the latter 
year ten engines commenced working on the Liverpool 
and Manchester Railway, with 14in. cylindere and 12in. 
stroke, instead of the 12in. cylinders and 16in. or 18in. stroke 
at that time in general use. The ariving wheels of all the 
passenger engines were then d{t. in diameter, and it was 
supposed that while using nearly the same volume of steam 
of a given pressure in each case, an advantage would result 
from the moderate speed of piston which, with the 12in. 
stroke, would be but 336it. per minute at 30 miles per hour. 
It was found, however, that the short stroked engines 
wasted. fuel. Mr. Robert Stephenson, in a discussion at 
the Institution of Civil Engineers, in 1849, on Mr. Cramp- 
ton’s paper, observed of them thus :-—“ It was found that 
“ the old tender, which formerly sufficed for the journey, 
“ would not go more than half-way, and the consumption 
“ of water and fuel appeared to be in the direct ratio of the 
“increase of diameter of the cylinder; a result, the reason 
“‘of which, however, he confessed himself at a loss to 
“ account for satisfactorily.” Mr. Brunel at first held it 
to be very important to keep down the speed of piston, and 
to this end several of his engines had 16in. stroke only for 
wheels 8ft. diameter. Others had l4in. stroke and 7ft. 
wheels, and one, the “ Hurricane,” had 20in. stroke and 
10ft. wheels. In each of these cases the stroke was one- 
sixth the diameter of the wheel, and the mean speed of 
piston 0°106 that of the peripheries of the driving wheels. 
As a speed of 50 miles an hour had been calculated upon 
by Mr. Brunel, the corresponding mean piston speed of his 
engines would be 466ft. per minute. 

Later experience has shown that almost the only limit to 
the speed of piston is that at which the piston packing 
begins to “cut” the bore of the cylinder, and with the very 
hard iron of which locomotive cylinders are now got up, 
and with the light steel packing rings now in use, it Is 
certain that mean piston speeds mach above 1,000/t. per 
minute may be maintained, not only with safety, but with 
advantage. In speaking of the mean piston speed, it is to 
be borne in mind that the motion of the piston is gradually 
accelerated during the first half of its stroke, and as 
gradually retarded through the remaining half. At half 
stroke its speed is always 1°5708 times the mean over the 
whole stroke; and thus a mean speed of 1,000ft. per 
minute corresponds with a maximum of 1570°8/t. at half 
stroke. This, and, indeed, an even greater maximum rate, 
is attained daily on several leading lines of railway. 

In designing a locomotive engine for a given service, its 
dimensions, and therefore its weight, will depend upon the 
maximum tractive foree to be exerted at the maximum 
velocity. It does not express the real power of an engine 
to say merely that it draws a train of given weight, un- 
less the speed at which the train is drawn be also given. 
lf we take a speed of 60 miles an hour, a locomotive exert- 
ing 500 indicated horse-power must overcome a constant 
resistance, referred to the peripheries of the driving wheels, 
of 3,125 lb. Some constant resistance at some definite 
speed, must be always fixed upon @ priori, if an engine is to 
be properly proportioned to its work. I1f we take the 
tractive force, at 60 miles an hour, as 3,125 |b. (as just 
ceduced for an engine working up to 500 indicated horse 
power), then the requisite total pressure on the pistons will 
be inversely as their mean velocity. The Great Western 
express e:gines, with 18in. cylinders, 24in. stroke, and 8ft. 
wheels, exert a tractive force (not regarding internal 
friction) of 3,125]b. at the peripheries of the driving 
wheels, when the mean steam pressure, throughout the 
stroke, is J8°681b. per square inch. ‘The mean speed of 









piston at 60 miles an hour would be 840ft. per minute, the 
maximum speed of piston, at half stroke, being 1,320ft. per 
minute. But if, while the length of stroke is still kept at 


2ft., the diameter of the driving wheel be diminished, a 

mean pressure of 35°08 lb., as above calculated, will give 

the given tractive force of 3,125 ib. with cylinders, smaller 

than 18in, Exactly, however, as the size of the driving 
j } 





wheels is diminished the rate of piston, in order to maintain | 





i mileage speed, will be increased—ike length of stroke 






being supposed to be constant, say 2ft. Bs employing 
driving wheels of one half the given size, and thus doubling 


«} 


the speed of pist.n at a given rate of the motion of the 


train, in miles per hour, pistons of but one-haif the area of | 


those under consideration would serve. 


The following | 


table will show what various diameters of cylinder and | 
driving wheel will give the same tractive force, with a | 





f n mean pressure per square inch on the piston, through- 

cut a stroke of which the length is the same in each case 

y 2ft. For tliis stroke the mean and the maximum 
peed, at 60 miles an hour, arealso given :— 


Dia,of driving Dia. of cylin- |” ncan p ston speed Maximum pis- 

Thee ty z at 60 miles an top speed at 
wiieel. der. at 9 ler : 

hour, 2ft, stroke.| balf stroke. 

icet ins. feet per min. icet per min. 
8 18 840 1320 
74 17; 806 1408 
7 16}; 960 | 1508 
6} 164 1025 | 1625 
6 15,%; 1120 | 1760 
5} 1433 1224 1920 
5 143 1344 2112 


‘Thus it appears that, with a given mean pressure upon the 
tons, and with a given length of stroke, the same trac- 
tive force will be exerted by an engine of 14}in. cylinders 
and 5ft. wheels, as by one of 18in. cylinders and 8ft. wheels. 
At the same speed of the train, however, in miles per hour, 
the speed of the piston of a given stroke is inversely as 
the diameter of the driving wheel. f 








It is common to proportion lcecomotive engines according 
to the diameter of the cylinder. But the production of 
steam must conform tothe requirements for a given space of 
time, and at the same speed in miles per hour a 14in. cylin- 
der 2ft. strokeand a 5ft. wheel will work off thesame quantity 
of steam, of a given mean pressure, as the large express en- 
gines of the Great Western Railway. In this case, there- 
fore, the same size of boiler will be required for each 
eugine. The Great Western express engines of the largest 
class have 21 square feet of grate, 153 square feet of fire- 
box surface, and 305 tubes, 2in. in diameter, and 11ft. in. 
long, the whole heating surface being 1,952 square feet. 
Such a boiler has never been employed for an engine with 
14tin. cylinders and ft, wheels, but it would be equally 
necessary with such an engine, in order that it should per- 
form the same work as the Great Western engines. A rea- 
son will be given, further on, why a somewhat smaller 
boiler should evaporate the same quantity of water per 
hour with the smaller cylinders and driving wheels; but, 
except for this reason, the same boiler would be required 
for the same total work in either case. 

If, with a given boiler, 14tin. cylinders and 5ft. driving 
wheels could be made to take the same trains, at the same 
speed, as 18in. cylinders and 8ft. wheels, the following ad- 
vantages would be had :— 

The centre of gravity of the engiue would be lowered 
18in. 

The strain from the steam upon the moving parts would 
be but five-eighths that in the Great Western engines, and 
hence the pistons, piston rods, cross heads and connecting 
rods and cranks, would be lessened in weight. 

The upward pressure of the cross-heads upon the motion 
bars would be but five-eighths as great asin the Great 
Western engines, and hence the tendency to “ rolling,” es- 
pecially if the cylinders be supposed to be placed outside 
of the smoke-box, would be correspondingly lessened. 

With outside cylinders the cylinder fastenings are seldom 
made sufficiently strong, and it is, indeed, difficult with 
large outside cylinders to secure them well, except a dis- 
proportionate weight of material be employed in fastening. 
With 141tin. cylinders, however, the strain upon the fasten- 
ings, as compared with 18in. cylinders, is as much less as 
5 is less than 8, 

‘The smaller cylinder would have less internal and ex- 
ternal cooling surface, and hence there would be less con- 
densation of steam, particularly during expansive working, 
and hence expansion could be advantageously carried to a 
greater extent than with large cylinders working the seme 
weight of steam. The loss by condensation (and this is the 
great drawback of expansive working) would be relatively 
still less also, because of the short interval for cooling at 
the increased speed of the smaller piston. If, for these 
reasons, it were determined to work at a higher rate of ex- 
pansion in the smaller cylinder, its diameter would require 
to be somewhat enlarged from 14tin., perhaps to Ldin. or 
1Gin., in order to obtain the same average ‘otal force 
throughout the stroke of the piston. 

If the cylinders were thus enlarged, to permit of a higher 
degree of expansive working, then the total tractive force 
would be correspondingly increased on starting, and hence 
the working speed would be sooner attained. With a given 
diameter of cylinder and pressure of steam, small-wheeled 
engines, it is well kuown, “ pick up their speed” corre- 
spondingly more quickly than those with larger wheels. In 
either case the 5ft. wheel would work up the slack of the 
couplings in starting a train to better advantage, as less of the 
slack would be taken up before one or the other crank was 
on the centre. An engine exerts but 0°7854 of its total 
tractive foree when one crank is exactly on the centre, and 
as this position is taken by one or the other crank at every 
quarter turn of the driving-wheels, it is better that the in- 
tervals of recurrence should be, as measured by distance, 
4ft. forward on the rails, as with a 5ft, wheel, than 6}ft. as 
with an 8ft. wheel, supposing the total “ slack” in starting 
a train of 12 carriages to be, say, Sft. 

With the smaller driving wheel a given weight of steam 
would be discharged in smaller quantities but at more 
frequent intervals, up the chimney, the blast thus approach- 


inductive action of a given weight of steam is greater when 
discharged in a continuous stream than in puffs at intervals. 
The action of the steam discharged from the “ blower” 
coal burning engines is known to be comparatively much 
more energetic than that of the waste steam from the blast 
pipe, and not only is the superior action of the former 
inferable from the known laws of the motion of fluids, but 
experiments by M. Nozo, of the Northern Railway of 
France, have shown asensible advantage in practice with 





three spokes for each foot in diameter of the wheel (the 
number of spokes being always even), a 5ft. wheel 
sixteen, and an 8ft. wheel twenty-four spokes. Allowing 
the boss to be 15in. in diameter, and the tire and rim to be 
together 34in. thick, the spokes are 19in. long in one case, 
and 37in. in the other, and as the stiffness of spokes of a 
given section is almost inversely as the cube of their length, 
it is evident that the weight of metal in the spokes would 
be altogether very much less with the 5ft. wheel. The tire 
and rim of given section would weigh but five-eighths as 
much as for an 8ft. wheel. The counterweights would be 
lighter because the reciprocating parts are lighter, and thus 
the whole dead weight, under the springs, is much less with 
5ft. than with 8ft. wheels, where both carry the same load. 
Although the pistons with 5ft. wheels are so much smaller, 
nothing need be claimed for a saving of weight in the 
axles, which should properly be nearly or quite as large as 
with larger wheels carrying the same load. But there is 
then the advantage that the driving axles are less likely to 
be twisted and broken in consequence of the slipping of the 
wheels —a cause to which the failure of even Krupp’s best 
steel axles may be attributed. 

Beyond the advantages already pointed out, the 5ft. 
wheel, as compared with that 8ft. in diameter, affords an 
opportunity for employing a longer chimney, or, other wise, 
of raising the boiler, so as to enlarge it (on the narrow 
gauge) beyond the clear width between the wheels, In 
this case, also, the driving axle springs may be placed 
above, instead of beneath the axle boxes, as is now usual 
with large wheels on the narrow gauge. 

On the other hand, small driving wheels, to be worked at 
a given speed (in miles per hour), have certain disadvan- 
tages as compared with those of larger diameter. Every 
point, in the circumference of the tires, is presented to the 
rails as much oftener, in a given distance, as the wheel is 
smaller. Hence the wear of tires, under a given load, 
should be inversely as their diameter. 

The rate of motion of the reciprocating and unbalanced 
revolving parts, in the case under consideration, being in- 
versely as the diameter of the driving wheels, their dis- 
turbing influence for equal weights is as the square of their 
velocity. Each pound of iron in the piston, piston 
rod, &c., of an engine with 5ft. wheels causes 8* + 5° = 
256 times the disturbance, at a given speed of train, than 
would be caused by an equal weight of iron connected to 
the same length of crank on an 8ft. wheel, And although 
the reciprocating and unbalanced revolving parts working 
in connection with the smaller wheel are of less weight, 
yet the difference, as compared with the corresponding 
weight for the larger wheel, is not nearly sufficient to com- 
pensate for the difference in disturbing force for each unit 
of weight. It is true that the disturbance may be counter- 
weighted ; but, even then, the wear on the crank pins, &c., 
is not diminished, And, still more, the vertical components 
of the motion of the counterweights tell with increased 
force upon the tyres. A 5ft. tyre, even of the best steel, 
could not long keep quite true if worked at 60 miles an 
hour, and, with any given irregularity, the effect on the 
rail would be repeated more than half as often again with 
a oft. than with an 8ft. wheel. 

Small driving wheels require, therefore, easier springs 
than larger wheels intended for the same speed of train 
and, moreover, the utmost lightness, consistent with the 
safety, of the parts connected with the piston is to be sought 
in the case of small wheels. Such a thing as a pump 
worked from the cross head, as is still to be found in cer- 
tain engines, would never answer in the case of 5ft. wheels 
intended for high speeds. 

Although the strains, with small cylindersand small wheels, 
are less, yet, at the higher working speed, the wearing sur- 
faces could not be prudently diminished. Nearly as large 
axles would be employed for 5ft. as for 8ft. wheels, inas- 
much as the weight carried would, upon the present consi- 
deration, be nearly the same. Not only, therefore, would 
the journals of the driving axles be of the same diameter, 


| but they should not be less than 9in., or, better, 10in. in 


length for the smaller wheels. ‘lhe cross head bearings and 


| crank pins, although worked at a diminished strain, should 
ing more nearly to a continuous flow of steam. The 


of | 


the continuous jet discharging an equal weight of steam | 


under given conditions, ‘lhe advantage, with small- 
wheeled engines, of frequent—indeed nearly continuous— 
exhausts, is well known also to locomotive engineers. In 
the difference in the rapidity of the blast lies the explana- 
tion of the anomaly thet, with boilers aud cylinders of the 
same size, a slow working goods engine evaporates hardly 
more than one half as much water per hour as a passenger 
cngine—a fact which precludes the application of any 
gencral law of the efficiency of heating surface. 
engine works its steam at a higher average pressure in the 
cylinder, and discharges it more forcibly trom the blast 
pipe. ‘The goods engine draws a very much beavier train, 
at a much lower rate of speed. But while its tractive 
force is greater, ils exerted horse-power, and its hourly 
rate of evaporation, are much less than in the passenger 
engine, although its evaporation would be greatly increased 
by more frequent blasts in the chimney. With the smaller 
cylinders and driving wheels, therefore, a smaller boiler 
could be depended upon to cconomically evaporate a given 
quantity of water per hour, than with 18in, cylinders and 
Sit. wheels. 

With the smaller cylinders and wheels a less proportion 
of the whole weight would be beneath, and therefore un- 
supported by, the springs. The saving of weight, as weight 
merely, in the wheels and tires, is not only important in 
itself, but all the more so because this weight acts with 
greater destructive effect on the rails and the tires than 
does an equal weight carried on the springs. Allowing 


The goods | 





have liberal wearing surfaces. 

For the same tractive force, at a given speed of train, the 
141in. cylinder, working a 5ft. wheel, would require steam 
ports, and a valve, of the same size as foran 18in. cylinder 
working an 8ft. wheel. ‘The smaller cylinder, as compared 
with the larger, has to receive five-eighths as much steam in 
five-eighths thetime. No diminution could be made, there- 
fore, in the sizes of the valve gear, which should be the 
same for both diameters of cylinder, except that, being 
worked more rapidly with the smaller cylinder, the wear- 
ing surfaces of the valve gear should be larger. The 
American engines worked at high speeds, with dft. or 5}ft. 
wheels, have steam ports of a length seldom much less than 
the diameter of the cylinder, and in some cases 15in. cylin- 
ders have ports from 17in. to 184in. long. 

‘The ports being of the same size for the 14}in. and the 
18in. cylinders, the relative waste of steam in ports would 
be greater in the smaller cylinder. ‘his loss is absolute 
when working at full stroke. When working expansively 
the steam in the induction port shares with that in the 
cylinder in the expansive effect. 1n working expansively, 
moreover, the ordinary adjustment of the valve gives such 
an amount of compression that the port is filled by this 
alone, without taking steam for this purpose merely from 
the boiler. In any case the ports, taking their direction 
from the valve face to the cylinder, should be as short as 
possibl , 

With outside cylinders, small driving wheels require that 
the cylinders be placed a few inches further forward, and 
therefore a little more overhung, in order to get in leading 
wheels of a given size—the cylinders being at the same 
time kept horizontal. ‘The Bissell truck is preferable, how- 
ever, to the ordinary leading wheels, and it permits of 
placing the cylinder horizontally with even 5ft. drivi 
wheels, giving also a better distribution of weight, as we 
as a steadier wheel base. Ifthe form of guide bars usual 
in inside cylinder engines be adopted for outside cylinders, 
the latter may require to be spread slightly further apart, 
in order to allow the truck wheels to swivel freely without 
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striking the guide bars. In the American engines the 
guide bars are placed in a plane above the axis of the piston 
rod, in order to be well above the track wheels, which 
seldom exceed 2ft. 6in. in diameter. 

At one time a notion prevailed that small-wheeled en- 
ines wore out their tubes more rapidly than those with 
arger wheels. A paper by Mr. Sewell, read before the 

Institution of Civil Engineers, in 1853, gave currency to 
this supposition, in support of which were adduced the un- 
dermentioned miieages, representing the duration of tubes 
in engines, on the Great Western Railway, having driving 
wheels of the different diameters stated :— 

5ft. wheels from ... ... ... 62,018 to 68,728 miles. 

i 6 » i> ot os Seats Ss 

2 ww a. «a» wee cee o 

Sit. yy os se eve oe 116,634 to 140,000 _,, 

It is evident, however, that mere mileage does not truly 
represent the durability of tubes. The average of engines 
with 5ft. wheels burn much more fuel, and consume much 
more steam per mile than those with 8ft. wheels, and thus 
they wear their tubes more per mile, merely because they 
perform more mechanical work in going over a given dis- 
tance. The duty, service, and durability of a boiler are 
measurable only by the total quantity of water evaporated, 
and here it is probable that the 5ft. wheel engines evaporated 
an even greater quantity of water in running 68,728 miles 
than did the 8ft. wheel engines running 140,000. The 8ft. 
wheel engines, moreover, as is well known, have an un- 
usually large number of tubes and extent of tube surface 
over which to distribute the wear due to their consumption 
of fuel. This cause alone would prolong their apparent 
life, but when once worn out a correspondingly greater 
weight of brass would require to be renewed, 

In conclusion, while small wheeled engines possess in- 
disputable advantages for lines with steep gradients, they 
are on the whole preferable for level lines. They should 
have the lightest possible reciprocating parts, and un- 
balanced revolving parts, consistent with safety and du- 
rability, and should have hard steel tyres, and the springs 
should be easy, and so hung as to act to the best advantage. 
With these precautions, and with ample wearing surfacés, 
the small wheeled engines will do more work for a given 
total weight, and, as a good deal of experience goes to show, 
with less consumption of fuel than large wheeled engines, 
So far as American practice may be worth anything, it may 
be said that the few Sft. wheels and 7ft. wheels at one time 
employed on the railways of that country, have been 
abandoned, and there has even been a return from 6ft. 
wheels, which were only generally introduced about 1851, 
to Sift. and dft. for fast passenger engines. The speeds, it 
is true, are, on the average, one-fifth below those made in 
this country, an express of #2 miles per hour, including 
stops, and over long distances, being the highest to com- 
pare withthe English rate of 40 miles. But the inferiority 
in speed is not in proportion to that in sizes of driving 
wheels. Not only a higher average piston speed, but a 
higher mean pressure upon the piston throughout the stroke, 
is maintained, the hoilers evaporating more water per hour, 
and the engines doing more work, in drawing heavier 
trains over lines presenting greater resistances than the 
average here. So far, the present American practice has 
been found more economical than when larger wheels were 
employed there. The engineers of the Northern Railway 
of france have adopted like views, and the new four- 
cylinder engines, which work often to 45 miles per hour, 
have driving wheels only 5ft. 3in. in diameter. Certain 
disadvantages attending the employment of small driving 
wheels at high speed are not denied, but have been herein 
expressly mentioned. It is the author’s belief, however, 
largely derived from his own practice, that these disad- 
vantages are quite overbalanced by the many advantages 
also specified. 





Mr. W. Farrsarrn.—We understand that Mr. Fairbairn, C.E., 
LL.D., &c., has in the press a work entitled “ Iron Shipbuilding, its 





History and Progress, as comprised in a series of Experimental Re- 
searches on the Law of Strains, the Strength, Disposition, and | 
Properties of the Material of Construction, and the results of an | 
inquiry into the Resisting Powers of Armour Plate to Projectiles at | 
High Velocities.” 


ForeiGn AND CoLoniAt Jorrincs.—We (Jndex) are credibly in- | 
formed that secret negotiations are progressing between the Govern- | 
ment of the United States and that of Denmark for the acquisition by 
the former of the large Clyde-built ironclad of the Warrior model, 
which, it will be remembered, was at one time supposed to be de 
signed for the Confederates, and, under the threat of proceedings by 
the Crown, sold by her owners to Denmark, then a belligerent. The 
vessel now lies in Copenhagen.—Two hundred Breton peasants left 
St. Nazaire last week for Suez, where they are to be employed on 
the works of the canal. Another detachment is soon to follow.— 
Kecent explorations show that the Mexican Empire contains a rich 
mine of coal. This important discovery has been made about ninety 
miles from Mexico, and the coal is reported to be of excellent 
quality. 

AnoruER Company.—On dit that a new shipbuilding company 
is to be started on the Thames—new, that is, so far as the partuer- 
ship is concerned. The business is the old-established one of Messrs. 
Mare, and the firm will include the well-known Captain Cowper 
Coles, of cupola celebrity, Admiral Sir George Sartorius, and other 
naval celebrities. ‘They will build cupola and other iron-plated ships, 
and there is no reason why this company should not do well. Cap- 
Coles has had better fortune with the Admiralty than most inventors 
have to tell of. He was paid £10,000 for his cupola scheme, and gets 
a handsome payment for travelling expenses and other matters con- 
nected with his present undertaking. But then, the gallant officer 
has had the wisdom to conduct ali bis negotiations through his 
solicitor, and ‘‘ my lords” have a wholesome dread of lawyers. 

ENCROACHMENT OF THE SEA.—On the beach and bathing ground 
to the eastward of Burntisland (on the nothern shore of the Frith of 
Forth), the sea is making such inroads as to compel the railway 
company and others to look to the security of their property, and the 
public to the safety of their lives and limbs. ‘The strong south-east 
gales of the last week and the present, accompanied with high tides, 
have thrown the waves with such force against the railway breast- 
work as to bring down nearly 100 yards of it. More than three 
times as much, extending between two arches having access to the 
Links, is also, from the same cause, in a very insecure condition. 
Further east, the public baths are in imminent danger, the footway 
which used to separate them from the sea having bee narrowed by 
the motion of the waves to a very few feet, which is being gradually | 
undermined till the water alinost laps the foundation of the building. | 
Stretching along from these hou-es the railway again approaches | 
the sea, but these are proving useless, as much of the ground behind | 
them has been washed away during the recent storms.—Scotsman. 
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Grants of Provisional Protection for Six Months. 

2925. GERMAIN PRIOLEAU, Percy-street, Fitzroy-square, London, ‘‘ A new 
apparatus for instantaneously releasing horses from carriages.” —Peti- 
tion recorded 23rd November, 1864. 

$235. SAMUEL SAVILLE, Bradford, Lancashire, ‘‘ Impr ts in separati 

wool from refuse mixed fabrics and materials.”—Petition recorded 29th 





December, 1864. 

24, DIONISIO VERICCHIO, Queen-street, Oxford-street, London, ‘‘ Improve- 
ments in the construction of spring mattresses and palliasses."— Petition 
recorded 4th January, 1865. 

34. JOSEPH SKELTON, Lostwithiel, Cornwall, ‘‘ Improvements in ploughs.” 
—Petition recorded 5th January, 1865. 

55. GEORGE BELL GaLLoway, Liverpool, ‘Improvements in motive 
power, pe means of communication between passengers while travel- 
ling, and appli tad th ith.” 

56. BARRACLOUGH WriGHuT BENTLEY, The Quadrant, Buxton, Derbyshire, 
and Witu1aM Henry Baiury, Albion Works, Salford, Lancashire, ‘ Im- 
provements in producing and finishing photographs and photographic 
transparencies on paper and other suitable substances, and in the ma- 
chinery employed therein.” —Petitions recorded 7th January, 1865. 

66. LiongL Wezer, Place du Congres, Brussels, “ Improvements in bits for 
horses and other animals.” 

70. BARTHOLOMEW PARKER BrppErR, Gateshead, Durham, “‘ Improvements 
in theodolites.”—Petitions recorded 9th January, 1865. 

72. Epwis Pettitt, Birmingham, ‘‘ Improvements in giving permanence 
to and in ornamenting glass transparent positive photographs.” — Petition 
recorded 10th January, 1865. 

112. Antoine JoserH Sax, Paris, “ Impregnating air, for hygienic or 
therapeutic purposes, with the vapours or emanations arising from tar, 
creosote, or other suitable liquid, antiseptic, or antiputrid substances, or 
disseminating in the air for the said purposes suitable pulverised sub- 
stances.”— Petition recorded 13th January, 1865. : 

118. ALFRED Pau and EpwIn PAUL, Thomaston-street, Everton, Liverpool, 
** A new or improved hydraulic steering apparatus and rudder brake.” 
124. WiLtIAM ANSELL, Birmingham, “Improvements in breech-loading 

fire-arms.” 

129. Fewix Crovis Fourosav, Rue St. Appoline, Paris, “ Improvements in 
the construction of roofs or coverings for buildings.”— Petitions recorded 
14th January, 1865. 

136. Joun BERKELEY Correr, Wilton Lodge, North Gate, Regent’s Park, 
London, “ Improvements in the construction of shells, and in the explo- 
sive powder and fuze to be used therewith, and for other purposes,”— 
Petitions recorded 16th January, 1865. 

156, Suuvanus Frepgrick VAN Cuoatg, New York, U.S., ‘An improved 
system and apparatus for facilitating the working of submarine cables 
and other conductors of electricity.” 

158, THomas Mayor, Oldham, L hire. “‘ Imp ts in "y 
or apparatus for preparing cotton and other fibrous materials to be 
spun.” 
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| 164. Ropert MALLetr, Bridge-street, Westminster, London, ‘ Improve- 


ments in the permanent way of railways, and in buckled plates to be 
used therein, the same being applicable to the construction of fire-proof 
buildings, bridges, and other like structures, also in the machinery or 
apparatus for producing such improved plates.”—Petitions recorded 19th 
January, 1865. 

170. DonALD Muysro and Tuomas Wriatit, Glasgow, Lanarkshire, N.B., 
‘Improvements in apparatus for painting Venetian blinds and similar 
articles.” 

176. BeNJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
London, ‘‘ Improvements in vulcanisi Pp is and vulcanised 
fabrics.”.—A communication from Simon Stevens, New York, U.S. 

178. Joun SNELL and WILLIAM KENTON, Leeds, “‘ Improvements in facing 
woollen cloth and other textile fabrics.” 

180. WituiaM Cuay, Mersey Steel and Iron Works, Liverpool, “ Improve- 
ments in the mode of working hydraulic lifts.”"—Petitions recorded 20th 
January, 1865. 

182. HeNkY ARNOLD Doprson, Marylebone, London, ‘‘ Improved carriage 
step arrangements.” 

184. JAMES Goprrey, WILSON, Oakley-terrace, Chelsea, Middlesex, ‘‘ Im- 
provements in the construction of permanent ways for railroads.” 

186. Joun Hays Witson, Liverpool, ‘“‘ Improvements applicable to 
pumps.” 

188. Jacop Sniper, jun., Strand, London, ‘‘ Improvements in fire-arms, 
and in ammunition for the same.”—Petitions recorded 2lst January, 
1865. 

192. PEKCEVAL Moses Parsons, Shooter's hill-road, Blackheath, Kent, 
* A new or improved process or method of treating articles of cast iron, 
and of cast iron mixed with other metals.” 

194. Epwarp ATKINSON, Old Bond-street, Westminster, “An improved 
apparatus for containing and dispersing scents and other liquids.” 

196. ADOLPHE DREVELLE, Rue Hauteville, Paris, ‘Certain improvements 
in rendering soundiess furniture and other articles for domestic pur- 
poses. 

198. ALFRED SugLDon, Wookey Hole Wells, Somersetshire, ‘‘ Improvements 
in apparatus for drying paper in sheets.” 

202. BenJAMIN KiNG, Hall Rushmere, Ipswich, Suffolk, ‘‘ Improvements 
in the manufacture of manure.”— Petitions recorded 23rd January, 1865. 
205. RicuarD Ropert Ricuks and CuarRuiRs James Watts, Norwich, Nor- 
folk, ‘‘ Improvements in the grinding and feeding apparatus of mills for 
grinding corn and other substances, and in the combination of such mills 

with flour-dressing machines.” 

206. JuLes Rovere and HILARION ANTOINE BERNARD Hvuavet, Rue de 
Malte, Paris, “* A new electric pile.” 

207. GrorGk Haseitink, Southampton-buildings, Chancery-lane, London, 
** Improvements in the mode of and means for preserving fruit and other 
eatables.”—A communication from Benjamin Markley Nice, Indianopolis, 
Indiana, U.S.—Petitions recorded 24th January, 1865. 

210. Tuomas Stet, Gloucester-terrace, Hyde Park, London, “ Improve- 
— in apparatus for lowering boats and disengaging them from their 
tackle.” 





212. RIcHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ The manufac- 
ture of a new thread for weaving and other uses.”—A communication 
from Veran Sebran and Gaston Jessé, Paris. 

216. Orro GossELL, Moorgate-street, London, ‘‘ Improved apparatus for 
adjusting the weight of railway carriages and engines.”—A communica- 
tion from Johann Heinrich Ehrhardt, Dresden, Saxony.—Petitions 
recorded 25th January, 1865. 

217. WituiaM Paton, Johnstone, Renfrewshire, N.B, ‘‘ Improvements in 
packing for steam joints, stuffing-boxes, pistons, and the like.” 

219. CHARLES DENTON ABEL, Southamp buildings, Chancery-lane, 
London, *‘ A new or improved apparatus, applicable to steam boilers, for 
preventing deposits therein.”—A communication from Louis Hippolyte 
Courtois-Roubert, Rue Fabert, Paris. 

220. WitttaM Situ, Taunton, Somersetshire, ‘‘ Improvements in ma- 
chinery for compressing coal dust and other materials fit for burning ; also 
clay into bricks, tiles, pipes and other like articles.” 

224. Robert Musuet, Belgrave House, Cheltenham, Gloucestershire, ‘‘Im- 
provements in lining the sides and bottoms of puddling furnaces, and 
other furnaces employed in the manufacture of iron or steel, and in 
mending, repairing, and fettling the sides and bottoms of the said pud- 
dling and other said furnaces.” 

225. Joun Harrison, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
| ing ships’ bott at sea, and in the machinery, apparatus, or 
means connected therewith.” 

226. ALEXANDER ANGUS CROLL, Coleman-street, London, ‘* Improvements 
in the purification of coal gas.” 

227. Henny WittiaM Ripvey, Lightcliffe, near Halifax, Yorkshire, ‘‘ Im- 
provements in colouring kempy wool and hair.” 

228. JouN Hamitton, jun., Liverpovl, ‘Improvements in machinery for 
propelling vessels,” 

229. Jacop GroeuEGaN WILLANS, St. Stephen’s-crescent, Bayswater, Mid- 
dlesex, ** Improvements in the matufacture of iron and steel.” 

230. CHARLES Fatck, Union-street, Clarendon-square, London, ‘‘ Improve- 
ments in apparatus called * ice safes.’” 

232. Grorex Dipiey, Fitzroy Werks, Euston-road, London, ‘* Improve- 
ments in preparing for fixing, and in fixing, plates or sheets of metal such 
as are used for roofing and other similar purposes.” 

233. Joun EpWARD Massy, Lower Chadwell-street, Middleton-square, 
London, “Improvements applicable to ships’ jogs aud sounding ma- 
chines.” — Petitions recorded 26th January, \s65. 

236. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, *‘ Improvements in throstle spinning frames.”—A communica- 
tion from Charles Leyherr, Laval, Mayenne, France. 

239. JOHN SOUTHALL, jun., and Henry SouTHALL, Birmingham, *‘ Improve- 
ments in the manufacture of saddle trees, and in the spring bars of saddle 
trees.’’ 

221. Jonn Comsg, Leeds, “ Improvements in the action and arrangement 
of drilling machines, turning lathes, and other machine tools in which a 
variable speed is required.” 








| 243. JosErH Twisit, Irvine, Ayrshire, N.B., ‘ Improvements in steam 


generators or steam boilers and furnaces, part of which is also applicable 
to other heat generating apparatus.” 

244. Joun Henry Jounson, Lincoln's-inn-fields, London, ‘‘ Improvements 
in the treatment of oils obtaiued from the distillation of tar, and in the 
application of the same to the purposes for which ordinary drying oils 
are applicable.”—A communication from Claudius Cordier and Vincent 
Cordier, Paris. 

245. ALEXANDER HORACE BRANDON, Rue Gail!on, Paris, “Improvements in 





the treatment of tar for the purpose of employing the same as 
eaten fromm, Vikewes 


int.”—A comm Cordier, dius Cordier, and 
John Gatliff, Paris. —Petitions recorded 27th January, 1865. 
buildings, 


246, GrorGe HasEirixe, Sou Chancery-lane, London, 
“ An improved process of man syrup and sugar from maize, 
starch, and other cereal starch.”—A communication from Frederick 


William Goessling, B , New York, U.S. 
248. BsnJamin Dosson WILLIAM SLATER, Bolton, Lancashire, “ Im- 
provements in cotton gins.” 
250. WiLt1aM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in the rectification of alcohol, and in the apparatus to be employed there- 
gy > —_ca from Adrienne Anastasie Foubert, Rue St. Sebas- 
tien, 4 

251. JoHN Perrin, jun.,|Rochdale, Lancashire, ‘‘Improvements in ma- 
chinery or apparatus for washing wool and other fibrous materials.” 

252. Joun Ratnes, Dukinfield, Cheshire, ‘‘ Improvements in mortar mills, 
applicable also to grinding other substances.” 

256. ALEXANDER SEpTimus Macrak, Liverpool, ‘‘ Improvements in lanterns 
a burning hydrocarbon fluids.” — Petitions recorded January, 


259. Joun McInnes, Liverpool, ‘‘ A metallic anti-corrosive varnish for pro- 
tecting the surfaces of metals from oxidation.” 

261. WitLtaM TEALL, Wakefield, and ABRAHAM NayLor, Bradford, York- 
shire, ‘‘ Improvements in means or apparatus for extracting or express- 
ing oil or grease from the greasy waste of fibrous substances, or other 
substances containing oil or — 

262. Jonn Grsson, Ryhope Colliery, near Sunderland, Durham, “‘ Improve- 
ments in a; tus for relieving wire ropes from strain when used in 
lifting and lowering weights.” 

264. George CARTER, Elt! Lodge, near Mottingbam, Kent, “ Improve- 
ments in the construction of caps or pots for the chimneys of dwelling 
houses and public buildings.” 

266. RICHARD ARCHIBALD Brooman, Fleet-street, London, “‘ An improve- 
ment in shades or globes for lamps and other lights.”—A communica- 
tion from Henri Beziat, Paris.—Petitions recorded 30th January, 1865. 

268. JamEs WILLIAM GILL, Goswell-street, London, ‘“‘ An improved clothes’ 
fastener that may also be used as a letter clip.” 

269. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in rail and tramways, in laying electric telegraph wires, and in composi- 
tions for insulating the same.”"—A communication from Jean Arnaud 
Emile Laloubére, Paris. 

270. WitL1aM Hinkes Cox, Bermondsey, Surrey, “ Improvements in tan- 
ning hides and skins, and in apparatus employed therein.” 

271. Micuar. Henry, Fleet-street, London, “ Imp ts in apparat 
for effecting locomotion or propelling on land.”—A communication from 
Auguste Bernier and Hippolite Louis Godard Desmarest, Boulevart St. 
Martin, Paris. 

272. THoMaS HauL and SamugL Bonsor, Stockport, Lancashire, “ Im- 
proved mechanism for giving intermittent or continuous revolving 
motion of diff lociti ithout the use of change wheeis.” 

275. Ewine Pym Cotqunoun and Joun Parpor Ferris, Laurence Pount- 
ney-hill, Cannon-street, London, “ Improvements in the permanent way 
of railways.” —Petitions recorded 31st Jonuary, 1865. 

276. James MEARIN, Hanley, Staffordshire, ‘‘ A new mode of placing china, 
stone, and earthenware in saggars, ovens, and kilns, ur other receptacles 
for firing the same.” 

277. Joun Gray, Uddingston, Lanarkshire, N.B., ‘‘ Improvements in appa- 
ratus for breaking and scutching flax or similar fibrous materials.” 

278. ARTHUR FRE&MAN, Manchester, ‘‘ Improvements in machinery or 
apparatus for folding fabrics on to cardboards, for the purpose of hot- 
pressing.” : 

280. WiLLiAM Epwarp Gepaz, Wellington-street, Strand, London, “ An 
improved portable folding arm chair or seat.”—A communication from 
Louis Lopera, jun., Passage des Petites Ecuries, Paris. 

281. Joun McNaucut and WM. McNavaut, Rochdale, Lancashire, “‘ Im- 

in hinery for washing and drying wool and other fibrous 











pr 
materials.” 

282. Georce JULIUS VertUR, Weymouth, Dorsetshire, “ Improvements in 
the manufacture of oil cake and food for animals.” 

283. JosepH Roper, Birmingham, “ Impr ts in corkscrews.” 

284. Joun Moysty, Leytonstone, Essex, “Improvements in coating the 
bottoms and sides of ships and other submerged structures, to prevent 
fouling and decay.” 

285. Gzoraz Henry Pierce, Meavy, Devonshire, “ An improved socket for 
pipes, and method of joining the same.” 

286. Jonn Hvueues, Millwall, Middlesex, “‘ Improvements in the construc- 
tion of armour-plated ships, forts, and other like structures.” 

287. CHARLES ANTHONY WHEELER, Swindon, Wiltshire, ‘‘ Improvements in 
fixing frost screen awnings and netting for protecting wall fruit trees, in 
fixing trellis for training fruit and other trees to walls, and in bricks 
therefor.” —Petitions recorded 1st February, 1865. 








Patents on which the Stamp Duty of £50 has been Paid. 

340. James Dickson, Tollington-road, Holloway, Middlesex.—Dated 10th 
February, 1862. 

311. ADAM CARLISLE BaMLetT, Middleton Tyas, near Richmond, Yorkshire. 
—Dated 6th February, 1862. 

324. Peter Saaw, Edinburgh.—Dated 7th February, 1862. 

325. HueH ADAMS SILVER, Silvertown, Essex.—Dated 7th February, 1862. 

328. WiLLiAM CuarK, Chancery-lane, London.—A communication.—Dated 
7th February, 1862. 

657. Epwin Gituarp Cawyp, Bristol.—Dated 11th March, 1862. 

370. RICHARD ARCHIBALD BroomaNn, Fleet-street, London.—A communica- 
tion.— Dated 12th February, 1862. ~ 

691. MicuagL Henry, Fleet-street, London.—A communication.—Dated 
13th March, 1862, 

354. WiLLIAM MacnaB, Greenock, Renfrewshire, N.B.—Dated llth Feb- 
ruary, 1862. 

859. RICHARD Jounson, Manchester.— Dated 11th February, 1862. 

362. Francis Joun BoLTon, Bolton-row, Mayfair, London,—Dated 11th 
February, 1862. 

884. Tuomas Davison, Belfast, Antrim, Ireland.—Dated 13th February, 
862. 

895. WiLLIAM GrorGe VALENTIN, Oxford-street, London.—Dated 13th Feb- 
ruary, 1862. 

408. CORNELIUS TURNER and Jack Suaw, Leeds.—Dated 15th February, 
1862. 


443. Witt1AM HINTON, Greville-street, Holborn, London.—Dated 19th Feb- 
ruary, 1862. 

737. WILLIAM BARBER, Stockport, Cheshire.—Dated 17th March, 1862. 

376. Joun SrePHen Josern, Rhostyllan, near Wrexham, Denbighshire, 
North Wales.—Dated 13th February, 1862. 

390. Epwarp ELLis ALLEN, Parliament-street, London, and Joun STEWART, 
Blackwall, Middlesex.— Dated 13th February, 1862. 

392. Epwin Green and James NewMAN, Birmingham.—Dated 13th Feb- 
ruary, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

233. RicuarD WiLuiaM Jounson and WILLIAM STABLEFoRD, Oldbury, 
Worcestershire.—Dated 8th February, 1858. 

401. GeorGe Baker and Joun Epwarb Baker, Birmingham.—Dated J7t 
February, 1858. 

242. Evan Leigu, Manchester.—Dated 9th February, 1858. 

246. Epexezer Stevens, Cambridge-road, London.—Dated 9th February, 
1858. 

250. Ropert AyToun, Edinburgh.—Dated 10th February, 1858. 

288. WILLIAM Cope, Nottingham.—Dated 15th February, 1858. 

257. George ALLAM BARRETT, WILLIAM EXALL, and CHARLES JAMES 
AnpreEwes, Reading, Berkshire.—Dated 11th February, 1868. 


Notices to Proceed. 

2427. Luke CasuMore and CHARLES CasHMORE, Mill-street, Loughborough, 
Leicester-hire, * Improvements in the manufacture or production of 
needles employed in knitting machinery.""—Petilion recorded 3rd October, 
1s64 

2458. Tuomas TuangR, jun., Fisher-street, Birmingham, “‘ Improvements 
in breech-loading fire-arms, and which said improvements are also appli- 
cable for the conversion of muzzle-loading fire-arms into breech- 
loaders.” 

2465. PeTeR ARMAND LE ComMTxz DE FONTAINEMOREAU, South-street, Fins- 
bury, London, “Certain improvements in photography for obtaining 
images direct on cloth and other materials.”—A communication from 
Jean Nicolas Truchelut, Rue de Grenille, St. Honoré, Paris.—Petitions 
recorded 6th October, 1864. 

2473. CHARLES CHAPMAN, Leadenhall-street, London, ‘‘ Improvements in 
lifeboats.” 

2476. Robert SAcNDERS Prowsg, Henry Duke, and THomas CLayTon, 
Liverpool, ‘‘ Improvements in ordnance and small-arms.”—Petitions 
recorded 7th October, 1864. 

2480. WitL1aM Epwakp Newton, Chancery-lane, London, “ Improvements 
in the construction of projectiles."—A communication from James 
Finlay, Cold Spring, New York, U.S. 

2481. HENRY SEpTiMus COLEMAN and ALFRED Grorek Epwin Morton, 
Chelmsford, Essex, “ Improvements in the application of steam power; » 
the cultivation of land, and in the rope drams used for such purposes.”— 
—Petitions recorded 8th October, 1864. 

2484. James GEorGE Beckton, Whitby, Yorkshire, ‘‘ Improvements in 
heating retort and other ovens for the distillation of shale, coal, and 
other substances.” 

2492. James WensTER, Birmingham, ‘‘ Improvements in the manufacture 
of flat cha’n.” 
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2494. Epwarp Heiwson Hucn and Francis Winpsavsen, Brunswick, 
7 —— in machinery for obtaining motive power.”—Petitions 
hy tL ot Chelsea, Middl 

UMONT Hitt JONES, lesex, ‘‘ Appliances or arrange- 

ments applicable to the feet or legs, for facilitating omation 
2500. WILLIAM GILBERT, Enfield, Middlesex, Epwin Coopsr, London, and 
Groree RowLanp WesstTsER, Sheffield, ‘‘ Imp: in app for 
accidental fire, applicable to 





indicating and giving alarm in case of 
public buildings, ships, houses, and such like places. 

2501. Ggonez Henry Reay, Old Bond-street, London, ‘ Improvements in 
envelope machines.” 

2503. Joun WitLiam Norttinenam, Kennington-road, Surrey, “ An im- 
ee composition for lighting fires.”"—Petitions recorded 11th October, 


1864. 

2511. Jowannes Mou.er, Shaftesbury Villas, Hornsey Rise, Islington, 
Middlesex, ‘‘ Improvements in the preparation or manufacture of colour- 
ing a marking ink and other purposes.” —Petition recorded 12th 


Oci , 1864. 

2526. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of es of ammonia, and the application of 
prussiates of ammonia to dyeing, printing, and to photography.”—A 
communication from Arthur Bandesson and Paul Honzeau, Rheims, 
France.— Petition recorded 13th October, 1864 

2540. Orntn Lewis Hopson and HEMAN Porter Brooks, Connecticut, U.S., 
“ An imp d hine or app or pointing wires or rods for pins 
and other articles.” — Petition recorded 14th October, 1864. 

2551. Epwarp Baines, Blakeney, Norfolk, “‘ Improvements in apparatus 
for reefing and furling ships’ sails.”—Petition recorded 15th October, 





2559. ALFRED HitL, Birmingham, “Improvements in privies, dry closets 
and commodes, and in deodorising substances to be used in privies, dry 
closets, and commodes.””—Petition recorded 17th October, 1864. 

2570. Joun Hart, Sunderland, Durham, “Improvements in reefing fore 
and aft sails.”—Petition recorded 18th October, 1864. 

3730. Henry BinneL Harris and Joun Pup Tuomson, Liverpool, 
“Certain improvements in cigars.”— Petition recorded 4th November, 1864. 

2966. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the mode of and apparatus for stopping bottles.”—A communication 
from Henry Bateman Goodyear, New Haven, Connecticut, U.S.—Petition 
recorded 28th November, 1864. 

3087. ALFRED PEMBERTON, Eccles, and Joun Forp, Ordsall-lane, Salford 
L hire, ‘* Imp in apparatus for effecting the drag in 
throstle spinning and doubling.”— Petition recorded 13th December, 1864. 

ba THomAs WoopwakD, Birmingham, ‘‘ Improvements in breech-loading 

re-arms,” 

3174. Wit1aM Rei, Granton, Midlothian, N.B., “‘ Improvements in the 
arrangement and construction of wagors or vehicles for the conveyance of 
cattle upon railways.”—Petitions recorded 21st December, 1864. 

3228. Robert Henry Legs, New York, U.S., “‘ New machinery for cutting 
at one operation dovetail and mitre joints.”—A communication from 
John Mesier Nichols, New York, U.S.—Petition recorded 29th December, 





3253. Josep Lapigy, Leeds, “Improvements in carding engines.”— 
— Petition recorded 31st December, 1864. 

155. WittiaM Ropert Foster, Cowper-street, City-road, London, *‘ Im- 
provements in the packings of pistons and piston rods of pumps, and 
steam and other engines, which improvements are also applivabie to hy- 
draulic presses.”—Petition recorded 18th January, 1865. 

203. ALFRED CHARLES FRANCOIS DRROCQUIGNY and DominiquB Gance, Rue 
de la Fidélité, Paris, ‘‘ Certain improvements in sewing machines.” 

207. GEorGE HasELTInE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the mode of, and means for, preserving fruit and 
other eatables.”—A ication from Benjamin Markley Nyce, 
Indianopolis, Indiana, U.S.— Petitions recorded 24th January, 1865. 

212. RICHARD ARCHIBALD BroomaN, Fieet-street, London, ** ‘fhe manufac- 








through a series of chambers, in each of which (the first excepted, in con- 

— of the peculiar arrangement of the parts of the chamber itself, 
and of the instruments contained by it) the steam es an im 

forward, or in the direction in which the steam is tra’ through the 

bi hambers are cylindrical, and the high-pressure steam is 

a pipe with a cock or valve upon it to one end of the 

first chamber, which at its formed on it. In 





stop 

other end has a circular orifice 
front of this orifice, and within the chamber, is a solid or closed 
it is fixed to the end of the chamber opposite to the orifice, and the other 
end of the cylinder, which is flat, comes within a short distance of the 
orifice, leaving only a narrow passage all round for the steam to pass to the 
orifice. On the end of the cylinder, and passing through the centre of the 
orifice, a cone is fixed; the lines which bound the portion of the cone 
adjacent to its base are curved and hollow, the curve being a quarter of a 
circle ; beyond the sides of the cone they are straight until the apex is 
reached. The steam in passing out of the first chamber rushes by the 
narrow passage left beyond the end of the solid, or closed cylinder, and 
strikes all around on the curved portion of the cone fixed thereon, the 
steam following the surface of the cone ; the steam is directed inwards, 
and its molecules by this movement acquire a centrifugal force which 
increases their speed in the direction of their movement. The jet issuing 
from the chamber is received by a cylindrical pipe, fixed centrally just in 
front of the orifice, and so that th® cone enters it, and this terminates in a 
bell or conical mouth, within which is the second chamber of the series 
and it is the jet of steam issuing from this mouth, and striking the end 
opposite to it of the second cham and pressing on it with an unbalanced 
pressure, that gives the first onward impulse to the machine. The second 
chamber is furnished with a solid or closed cylinder, with a cone and orifice 
in all respects as the first, and the pressure in the second ber being 
raised to that in the first by the steam continually entering it, the steam 
issues as from the first chamber, and prod another impulse in a third 
chamber, and so on for the remainder of the chamber in the series, what- 
ever be their number. Beyond the orifice of the last chamber of the series, 
and to receive the steam from it, a conical nozzle is fitted, and this dis- 
charges it into a waste steam pipe. The whole of the chambers of the 
series are enclosed in a metal ng, Which is clothed with felt or other 
non-conductor of heat. This apparatus is suitable for propelling vessels. 
Two series, as above described, are employed, the orifices of one series — 
directed forward, and those of the other backwards, and one series is u 
for propelling in a forward, and the other in a backward, direction, suitable 
cocks or valves being provided for leading the steam to one or other of the 
series, as required. 
1857. H. A. Bonnevitix, Porchester-terrace, Bayswater, “‘ Feed apparatus 

Sor steam and other boilers.”— A communication.—Dated 26th July, 1864. 

This invention cannot be described without reference to the drawings. 
1864. W. Irwin, Limerick, Ireland, “ Compound for preventing incrustations 

in boilers.” —Dated 26th July, 1864. 

For the purposes of this invention, the patentee mixes with the water in 
a steam boiler a compound composed of the following ingredients, which 
are by preference mixed together in the following proportions :—French 
ochre, three-quarters of a pound; Oxford ochre, three-quarters of a 
pound; brown ochre, three-quarters of a pound; yellow ochre, three- 
quarters of a pound; Vandyke brown ochre, half a pound ; Spanish 
ochre, half a pound; purple ochre, half a pound ; Y ng umber, three- 
quarters of a pound ; ground ochre, three-quarters of a pound. The above 
proportions mixed in a gallon of water and put into a boiler 17ft. by 5ft. 
will prevent any incrustation. 

1885. R. D. Sanpers, Hatton, “ Slide valves."—Dated 29th July, 1864. 

This invention consists in a method of inserting metallic or other packing 
pieces steam-tight into recesses formed upon the inner surface of the steam 
chest cover, or upon a plate introduced into the steam chest, or upon tho 
back of the wae or plate attached to it, for the purpose of counter- 
balancing the p of the steam upon the k of the valve. The 
chest, cover, or plate, has a communication through it with the 








steam 
at 





ture of a new thread for weaving and other uses.”—A 
from Veran Sebran and Gaston Jessé, Paris.—Petition recorded 25th 
January, 1865. ’ 

229. JacoB GEOGHEGAN WILLANS, St. Stephen’s-crescent, Bayswater, Mid- 
dlesex, ‘‘ Improvements in the manufacture of iron and steel.” 

232. Georae Disuey, Fitzroy Works, Euston-road, London, “ Improve- 
ments in preparing for fixing, and in fixing, plates or sheets of metal 
such as are used for roofing and other similar purposes.”—Petitions 
recorded 26th January, 1865. 

244. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
iu the treatment of oils obtained from the distillation of tar, and in the 
application of the same to the purposes for which ordinary drying oils 
are applicable."—A communication from Claudius Cordier and Vincent 
Cordier, Paris.—Petition recorded 27th January, 1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly sor 
Tus ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
1798. F. C. Cosserat, Amiens, ‘‘Smoke-burning jurnaces.”"—Dated 18th 
July, 1864. 

This invention consists chiefly, First, in the shape and arrangement of 
the bars of the fire-grate, which are inclined or undulated, and with slant- 
ing upper surfaces, for the purpose of causing the coal to arrive by degrees, 
and successively, to heating, burning, and incandescence, by facilitating the 
ingress of air. Secondly, in the particular disposition of the coal-loading 
aperture, where it is heaped up and supported by a cast iron plate, with a 
second aperture beneath, intended for introducing a poker, with which 
the fireman pushes the coal forward to cause it to fall to the ignited point, 
where, by its disentegration, the burning gases are left free. ‘Thirdly, in 
the particular arrangement of the air pipes, the inlet aperture of the one 
being above the portion of the grate where the ignition begins, and where 
the gases, evolving abundantly and carrying along with them a great many 
fuliginous particles, can be ignited, but by their mixing with the air which 
egresses through numerous perforations producing the effect of a blowing 
apparatus or blast ; the inlet apertures of the second air pipe being situated 
below, and on each side of the ash pit, the air supplied by this latter pipe 
arrives in a thin sheet in the whole breadth of the fire chamber beneath 
the altar piece; it is darted or projected on tothe burning coal, and mixes 
itselt with the blaze, as the latter is carrying away more or less gas and 
smoke, the burning off of which is thus completely achieved. 

1802. T. Borne, Woburn-place, London, “ Apparatus for transmitling 
motion.”—A communication. — Dated 19th July, 1864. 

This invention consists in supporting the fly-wheel shaftin the ends of two 
radial arms which swing on a rock shaft in such a manner that the fly- 
wheel shaft, with its appendages, oscillate in an arc described around the 
centre of the said rock shaft, and that all the friction created by the 
oscillating or reciprocating motion of the fly-wheel and fly-wheel shaft is 
thrown upon the journals of the rock shaft. The loss by friction is very 
small, and the driving pulley, which is secured to the fly-wheel shaft, 
remains always at the same distancefrom the driven pulley, which runs on 
the rock shaft ; so that the driving belt retains a uniform tension. The 
shaft to which the fiy-wheel and driving pulley are attached bears on its 
ends two discs, and it is supported by means ot hinged guide rods that are 
secured by eccentric wrist pins, which are fastened in the face of the discs. 
The fly-wheei shaft has its bearings in radial arms, which are rigidly secured 
to an arbour that rocks in the stationary standards or hangers, and when the 
fly-wheel shaft is rotated it is caused, vy the action ofthe guide rods and 
eccentric wrist pins, to assume an oscillating motion in an are described 
from the centre of the arbour or rock shaft. The rotary motion of the 
fiy-wheel shaft is transmitted by means of a belt which runs on the driving 
pulley to a pulley that is placed loosely on the rock shaft, and the width uf 
which is such that it affords room for avother beit for the purpose of com- 
municating the motion to the desired working machines. 

1809. J. LAUBEREAU, Faris, “‘ Producing motive power by the expansion and 
contraction of air.”—Dated 20th July, 1864. 
This invention cannot be described without reference to the drawings. 


1834, G. Stevenson, Airdrie, ‘* Valves.”—Dated 23rd July, 1864. 

This invention cannot be described without reference to the drawings. 

1847. J. H. Jounson, Lincoln's-inn-fields, London, “ Safety valves.”—A com- 
munication.—Dated 25th July, 1964. 

This invention consists in the combination of a small weighted valve 
with a larger unweighted valve, upon which larger valve the steam, air, or 
gas pressure is balauced. 

1850. J. P. Ravan, Paris, “‘ Obtaining motive power.”"—A communication. 
—Dated 25th July, 1864. 


For the purposes of this ‘invention a current of steam is caused to pass 


phere, or not, as considered advisable.—Not proceeded 
1892. E. B. Witson and C. De Berovsg, Strand, London, “ Furnaces.” — 
Dated 29th July, 1864. 

These improvements have reference to furnaces having solid bottoms or 
hearths, in which the fuel is filled or heaped up in front of and before and 
above the flue or immediate orifice of exit for the flame and gases from 
the fuel chamber, and consists in constructing such furnaces with a closed 
top or cover over the fuel chamber, or with a top or cover which may be 
closed or opened at will; and, further, in constructing such furnaces with 
a closed top or cover in combination or otherwise with an inclined bottom 
to the hearth, or to an air passage thereto, or to both of them, the inclina- 
tion or position being such as to direct the draught in a somewhat rising or 
upward as well as forward current towards the flue or orifice of the exit.— 
Not proceeded with. 





Ciass 2.TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, es, Carts, 
Harness, &c. 
1806. O. Puaup, North Shields, “ Reefing, furling, and setting square sails.” 
—Dated 19th July, 1864. 





This invention cannot be described without ref to the drawings. 
1817. J. Hart, Sunderland, ** Reefing fore-and-aft sails.” —Dated 21st July, 
18 


This invention cannot be described without reference to the drawings. 

1818. R. Lees, Dukinjfleld, ‘* Adaptation of screw propellers for ships or 
vessels.” — Dated 21st July, 1864. 

This invention consists in applying or adopting any ordinary screw pro- 
peller to the front or bow of vessels, instead of tothe stern, by which alteration 
the inventor has found, by experience, a considerable increase of speed is 
obtained.—Not proceeded with. 

1819. W. E. Gepax, Wellington-street, Strand, London, ‘‘ Stirrups.”—A com- 
munication.— Dated 21st July, 1864. 
This iavention cannot be described without reference to the drawings. 


1820. W. Booru, Abbey-road, St. John’s Wood, “ Method of communication 
between guards, passengers, and engine drivers of railway trains, &c."— 
Dated 2ist July, 1864. 

In performing this invention a barrier, rail, rod, or rope of wire or other 
material, is carried along each side of the car: e or conveyance, at about 
fifteen inches from the side, and about three feet six inches high, with 
such joints or joinings or mode of connection as may be most convenient 
under the circumstances, and the above may be used either singly or in 
two lines, as required. ‘The said barrier, rod, rail, or rope is supported by 
arms or upright supports of metal or wood, attached to the under portion 
of the carriage (where necessary) on pivots, thereby preventing avy damage 
by collision with any slight obstacle. The rods, rails, or ropes are attached 
to or run through such uprights or arms, acting as the barrier for the pro- 
tection of the guard, who may occasionally traverse from end to end of the | 
train or for any other person wishing to communicate with the guard, 
engine driver, or any other carriage.—Not proceeded with. 


1830. E. Sxeub, Saltash, and G. ALLIBON, Greenwich, “‘ Construction of 
anchors.” — Dated 22nd July, 1864. ; 

In carrying out this invention the cross arms which carry the palms | 
extend on each side of the shank, and the central part of the said cross 
arms is cut out, forged, or slotted so as to receive an eye at the end of the 
shank, This eye is made of great strength, and the arms are connected to 
it by a strong pin which passes through, but allows the arms to turn on it 
as onacentre. The arms are bent round into a position parallel with the 
shank, which is formed with two projecting shoulders or blocks, against 
which corresponding shoulders on the central part of the cross arms are 
made to bear when the palms are holding in the ground. The arms are 
also provided on each side, near the angle or bent part, with a pair of pro- 
jecting aorns, one horn being on each side of each of the arms, so that, in 
whichever way the anchor may be dropped into the ground, two of the 
horns will rest thereon, and cause the ends of the palms to be pointed 
downwards, so as to ensure their catching into and holding in the ground. 
The slotted or central part of the arms is provided with a shackle or ring, 
to which is attached a buoy, whereby the palms of the anchor may bedrawu 
out backward when the anchor, from catching in rocks, sunken wreck, 
ships’ mooring, or other obstructions, cannot be weighted in the usual 
manner, 

1836. A. F. Oster, Birmingham, “ Constructing and propelling ships, &c.” 

— Dated 28rd July, 1804. 
This invention is carried out as follows :—Near either end of the ship a 
horizontal shaft is situated, each of the said shafts working in bearings on 
either side of the ship. The said shafts are situated in a plane about 
midway between the upper and lower suriaces of the ship. © of the 
said shafts carries at each end a wheel, the said wheels not being circular 
but of an octagonal or other angular figure. The diameter of the said 
wheels is somewhat greater than the depth of the ship. Upon these wheels 
two jointed endless chains work, the said chains ing over and under 
the ship. The chains are made of metallic bars of a length equal to the 
distance between two contiguous angles of the wheels, To the outer sides 
of the endless chains transverse tubular closed vessels or floats are fixed, 
and on the inner sides of the endless chains rollers, or anti-friction wheels, 
work. The floats described are of such size that that portion of the series 
always under the ship is buoyant under the heaviest load of the ship; 
hence the ship itself does not rest upon the water, but is supported above it 
by the floats. When the ship is placed upon water, and a propelling force 
applied thereto, the ship is made to advance upon the rollers or anti-friction 
wheels on the endless chains, the floats immediately under the ship remain- 
ing stationary, or nearly so. By the advance of the ship, the wheels on 
which the endless chains work advance and rotate, the state of rest of the 














lower part of the endless chain causing the upper part to travel over the | 








, in the direction of the ship’s motion, and with 
double the ship’s ity. By the motion described the endless chains lay 
down floats in advance of the ship, and take up those at its rear, the ship 
at the same time travelling upon the rollers or anti-friction wheels between 
it and the endless chains. By the construction described there is formed, 


upper part of the shi 


as it were, a floa platform carrying rollers on which the ship travels, 
the said floating platform being simultaneously laid down in advance of 
the ship, and taken up at its rear.—Not with, 





1837. W. 8S. Lawson, High-street-place, Stepney-green, “ Railway carriages.” 
—Dated 23rd July, 1864. 
is i ti nsists in ti te railway carriages by means 


This ig separa’ 

of a buffer platform placed at each end, and in the whole breadth of the 
carriage, projecting partly beyond the said buffers, and working somewhat 
in like manner, with steps leading up to the said platform and roofed over, 
and with entrance and exit doors at each end thereof. Also, in forming 
down the centre of each carriage a passage in a direct line and in communi- 
cation with the doors, the seats for the passengers being either arranged 
along each side of this passage or transversely. By means of these arrange- 
ments the separate and several carriages forming a train are connected 
fogether, and a plete line of covered communication is obtained 
= —- to carriage, from one end of the train to the other.—Not pro- 
eeded with. 


1853. G. Lanspown, Augustine-road, Camden-square, London, ‘* Providing 
a direct communication between any guard and any passenger in a rail. 
way train.”—Dated 26th July, 1864. 

In carrying out this invention in practice the pat forms a p 

thoroughfare or way in the interior or otherwise of each railway carriage, 
and he connects such thoroughfares or ways in a suitable manner, as here- 
inafter described, so that a person may freely from the interior of one 
carriage to the interior of another, or from end to end of the train, with 
perfect safety. For this pu he apportions off from each carriage a 
space capable of admitting of the passage of one or more persons along the 
interior of the carriage, or, if desired, along the exterior thereof, and he 
provides for the continuity of such th ghfare or way from end to end of 
the train by forming a proteosed footway between one carriage and another, 
which footway shall be so arrawged as to adapt itself to the various curves 
in the line of railway, and so as not to interfere with the efficient action of 
the buffers, or the necessary uncoupling of the carriages. He places at the 
end or ends of each carriage, either in the centre or sides of the same, as 
may be found most convenient, a door or sliding panel opening on to a 
strong footway, capable of adjusting itself so as to admit of the intervening 
space between the ends of the carriage being greater or less, according to 
the motion of the train, without the integrity of such footing being 
interfered with so long as the carriages are connected. He also proposes to 
cay this footway by enclosing, or partly enclosing, the same by board 
ng, framing, or panelling, or some other convenient appliance, padded oo 
otherwise, as may be found desirable ; and by a suitable adjusting applianct 
he provides for the adaptation of such enclosure to the various positions of 
the carriages. The footway and enclosure may either be in one, or in two 
separate parts, as found desirable in practice, and may readily be conuected 
when the carriages are coupled. 

1858. J. Lane, Bolton-le-Moors, ‘‘ Signalling on railways."—Dated 26th 
July, 1864. 

This invention relates, First, to signalling by means of the whistle on the 
engine so as to warn the driver of the position of a train before him, which 
is especially applicable in entering tunnels or approaching stations. This 
part of the invention consists in the arrangement of a vertical post from 
which a rod extends at right angles carrying a broad flat plate, which, when 
vertical, comes in contact with a vertical rod on the engine which opens 
the whistle, and when horizontal allows the train to pass beneath. Two 
of these rods are placed at distances of about three-quarters and half a 
mile respectively from the station or tunnel. The position of the three- 
quarter mile plate is governed by means of a lever against which the 
“fender” in front of the engine strikes in passing. This lever turns a 
wheel and pulle a wire, which places the plate vertical, The second or balf 
mile signal is acted upon and placed in a vertical position when the train 
has arrived at the station by a lever in connection with such signal worked 
by hand ; thus both are turned so as to open the whistle of a train 
approaching behind, and thus the train may stop at the station with safety. 
At the distance of about one hundred yards after it leaves the station the 
“ fender” strikes a second Jever, which releases the wheel at the signals 
and turns the plate horizontal, which would not open the whistle, the line 
being close before, A Second part of the invention is designed for communi- 
cating from guard to driver, and vice versa by the compression of air, and 

ists in the application of elastic balls connected with whistles and tubing, 
one in the guards’ van and the other on the engine connecting the two, 
the tubing passing along the carriages, and the connections or joints being 
made by simply inserting a tapered nozzle of one tube into the other, which 
is retained therein by a latch. A Third part of the invention consists in 
the use of a cusbion of air enclosed in each carriage communicating with 
whistles, the compression of the air cushion by means of a rod and handle 
or knob causing the whistles to sound, and also raising arms or signals to 
show at which carriage the alarm was raised.—Not proceeded with, 


1866. M. Scorr, Parliament-street, Westminster, “ Constructing ships or 
vessels.” —Dated 26th July, 1864. 

It has heretofore been proposed to construct ships or vessels with a 
complete skin of iron, and to apply wooden planking both externally and 
internally, this planking being secured by bolts through the whole. This 
method of construction has not come into use, and is objectionable, princi- 
pally, because the vicinity of the copper sheathing to the iron bolts will 
cause the rapid destruction of the bolts. Now, one part of this invention 

ists in substituting trenails for the bolts above mentioned. The 
tentee employs an iron structure and combines therewith external and 
nternal planking, which he secures by means of wooden trenai!s driven 
through both the plankings and through the iron structure, the iron struc- 
ture having holes or openings in it to allow the trenails to pass through ; 
the two plankings are thus drawn together and nip the iron structure 
firmly between them. The planking is caulked both externally and 
internally, as respects the lower portion of the vesse!, from the keel for some 
distance up on each side, and also as respects the parts of the vessel at the 
bow and stern. The iron structure the patentee prefers to employ, is an 
ordinary skin supported on ribs in frames, The butt joint covering 
plates of the skin he places on the outside, and then he makes a flush sur- 
face for the planking by titting in between the butt joint covering plates 
with thin boards; these thin boards are also useful in preventing the 
trenails and outer planking working on the iron structure. The central 
portion of the vessel from where the skin above mentioned terminates up to 
some distance above the water line, he prefers to make according to 
another part of the invention. Here the iron structure is made up of 
lattice work of iron bars crossing each other diagonally ; the bars are 
rivetted at their lower ends to the upper edge of the skin before mentioned, 
and they are also rivetted the one to the other, and to the ribs or frames 
where they cross. The ribs or frames which are made stiffer, and are placed 
further apart than is now usual, are firmly tied together by the diagonal 
bars. The spaces between the bars are filled witn thin planks of wood 
applied in two layers, each of the same thickness asthe iron bars. The 
planking within the ship is applied vertically between the ribs or trames, 
and may be in comparatively short lengths, and the joints are caulked so 
that the timber becomes firmly jammed in between the ribs or frames, It 
is preferred to apply internal planking between the ribs in two layers 
breaking joint. The external planking is applied as before, and the whole 
is trenailed through, the trenails passing through the openings in the 
frame of diagonal bars. 

1868. W. Dicy, Waltham Abbey, ‘‘ Means of communication belween railway 
guards or other attendants and p gers in railway trains.”—Dated 
20th July, 1864. 

This invention consists in fixing with clamps or other means two double 
flange rails of iron or other material, paralic] to each other on the roofs of 
railway carriages, either in the centre or on the side; these rails are to 
extend with an eye an inch or more beyond the roof of the carriage. A 
connecting rail, being a detached piece of the same form as the rail secured 
to the roof, as described above, and of the same jength as the distance 
between any two carriages, with a hook or shackle at cach end, is to con- 
nect the fixed rails on the carriage roofs, and so form a continuous rail 
from one end of the train to the other. This connecting rail is formed by 
two or more pieces of metal sliding one within the other, as the slide in u 
Gunter's scale, or a carpenter’s rule, so as to allow its length to be extended 
or shortened as the distance between the carriage is increased or diminished 
when the train isin motion. On this railway the inventor places a track 
or short platform resting on four or more wheels, which is intended to tra- 
verse from one end of the train to the other ; the axles of the wheels are to 
be above the truck or platform, so as to allow it to be as near the carriage 
as poxible, From the ends of the axles outside the wheels downwards 
iron guides are to be fixed with the lower end bent inwards to take the 
upper flanges of the rails; this will allow the truck or platform to move 
back wards or forwards, but will prevent it being lifted otf the rails by any 
sudden movement of the carriages, A trap door or window is to be placed 
in a convenient ition in the roof of each compartment of the carriages, 
through which the guard or attend may te verbally or other- 
wise with the passenger making a signal. At the fore part of the truck or 
platform a thick plate of glass, in a metal frame, is to be placed as a protec. 
tion to the guard from wind and weather. The use of the invention is as 
follows :—The guard or attendant, placed at some lent and i 
cating position on any part of the train, on secing a signe] wade by any 
passenger in the train may at once lie down on the truck or platform and 
pull himself along the train, by mvavs of a rope extending along the top of 
the carriages or otherwise, to the carriage from which the sigual is made, 
and inquire the cause of such sigual.—Not proceeded with. 


1871. J. A. B. M’Brips, Liverpoot, ‘‘ Kaising or floating sunken or stranded 
ships or vessels.”— Dated 27th July, 1564. 
In carrying this invention into effect the inventor sender, in the first 
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instance, divers in diving dresses, assisted by diving bells if necessary, under 
water to examine the hull of the ship to be raised or floated, and cause 
them to close up or cover any apertures or holes in the said hull by suitable 
apparatus, preferring as the covering the shield which he has invented for 
this purpose, and as means of fastening the said shield or other covering to 
the skin of the ship the method described hereafter in connection with the 
said shield. He then, after the aove operations have been performed, if 
such be necessary, passes the suction pipe of a lift pump into the hold of 
the ship, and at the same time he passes into the said hold another pipe 
which terminates, or is made to fit, just under the deck or skin part of the 
ship nearest the surface of the water, or at the greatest elevation, and 
which is most likely to remain so. Through this latter pipe, by a suitable 
pump, he forces air, so that, as the water is removed by the lift pump, the 
force pump will send in air to take the place formerly occupied by the 
water. The shield which he has invented is constructed by hingeing or 
otherwise fitting closely or tightly together a number of boards, battens, or 
plates of timber, metal, or other material, or by fitting boards, battens, or 
plates together in the manner of ‘‘louvre boards,” All the holes or 
apertures in the skin of the ship, or supposed holes or apertures, are or 
should be covered over by shields of the above construction, the whole of 
the front side of which—that is, that part which is brought into contact 
with the skin of the ship—is covered over or lined with a padding or layer 
of felt, india-rubber, or other elastic material, so that, as the water is 
extracted from the hold of the ship, the external pressure will bring the 
said shield or shields close up against the skin of the ship around the holes 
or apertures therein. The improved method of fastening the shiclds 
consists in forming in ships’ skins, by piercing with drills or other tools, 
holes or apertures, and thereinto fixing pins or pieces to which there may 
be connected or secured by cords, chains, or other convenient means, the 
shields above named.—WNot proceeded with. 

1873. W. AnprRsox, Dublin, ‘*‘ Apparatus applicable to the working of 
moving parts of railway trucks, and of the signals connected therewith.” 
—Dated 27th July, 1864. 

The First head of this invention relates tothe simplifying of the work of 
pointsmen and signal men on railways, and to enable them to adjust the 
switches and signals in a manner that will ensure the proper ways beir 
open and the proper signals being set for the time being. ‘To effect this 
object the patentee provides an arrangement of apparatus that opers 
on the principle of the Jacquard in looms, that is, by selection, and he thu 
ensures a given result by keeping the attendant from error, and preventing 
him from setting the points or signals otherwise than as required for the 
proper guidance of the trains. The Second bead of the invention relates to 
the regulation of the course of supply of liquids and fluids where it is 
sential that one passage or valve shall be opened before another is closed 
to avoid the risk of accidents. In applying the invention to railways, he 
proposes to control the action of the operating levers which transinit 
motion to the points and the signals. 

1881. J. Newsomr, Greenock, “ Apparatus for breaking, horses.” — Dated 28th 
July, 1864. 

This apparatus consists of a girth or belt of leather, or other suitable 
material, attached to the saddle, and passing under the belly of the animal 
in the ordinary manner. To the upper part of the girth there is fixed on 
each side of it a spring lever, and into the lower part of these lever 
is inserted a pair of spurs, while on the side ef the levers oppo-ite to t 
on which the spurs are placed eyes are f-rmed, into which pas>es the end 
a rope or .cord, which also parses through other eyes fixed into a met 
plate at the lower part of the girth underneath the animai’s belly. To this 
rope or cord is attached another rope or * lunge,” which the break a 
in his hand when in use, The mode of operating with this apparatus 
follows :—The apparatus in combination with a saddle is strapped on to the 
animal to be broken in; the breaker takes hold of the cord or lunge, which 
may be of any suitable length, and stands at any convenient di 
the animal, and by pulling this cord or lunge, the spurs fixed to the ends 
of the spring levers are caused to impinge upon the aninval’s sides in the 
same manner as isd ne by the { a rider. 

1882. J. Livesy, Cannon street West. ond J. Evwanns, Baswghell-street, 
London, ** Permanent way of radways, and carriages sor the same”— | 
Dated 28th July, 1864. 

This invention reiates to a new arrangement of railway sleepers and ¢ 
and to new methods of fastening or securing the rail. in such sleepers or | 
chairs, 80 as to obtain fastenings that cannot, by any vibration of the road, 
work loose or come out, This the patentees accomplish by the employment 
of a corrugated metal key, so formed that the bottom or lower } of the 
key is wade fuller, an’ binds tighter, than the upper part. The is held 
at two points somewhat distant from the key or ceutre jaw, so that the 
rail may spring or \ield at the bottom part to allow the indents or corru 
gations on the key to pass the corresponding ones on the jaw of the chair | 
without putting the metal into extreme tension. This mode of fasteai 
they employ for intermediate as well as joint stepers, For: 
Joint they employ a key, as above described, but also acting as a 
having two or more slot holes forthe bo.ts which forms an exceedingly firm 
and substantial joint. Another object heinvention is to lessen the diffi- 
culty of packi: g. and to avoid the necessity of opening out or di-turbing 
the ballast already consolidated sround the sleepers, and ia the form»tion 
of an elastic chair, whereby the destruction of the rolling sto 
the permanent way might creatly diminished, as well as sect 
ease and comfort i) travelling 
1884. T. Moor, Brstcheap. London, “ Improvements i tubular masts and 


sp rs, and in crutches for suspending ships’ yar 







































































t fish plate, 











N 









T inventor seeks by this inven 
masts, yards, and Looms: f ships, t 
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1893. J. Lone, Wellinglon-street, London, “ Arrangement jor stopping or 
retarving railway and other carria — Dated 20th July 1864. 

In carrying out this invention a steel spring grip or brake is applied to 
each wheel of avy locomotive, tender, cairiaze, or truck, as, for instance, 
round a flange or disc cast, bolted, or otherwi-e secured to the ins of the 
wheel ; one end of this steel spring grip or brake is tixed to theirame work 
or body of the locomotive, tenJter, cari or truck ; it then passes round | 
the said fiinge or disc on the wheel, and its other end xed to the buff 
rod, whieh } es from end to end of the locomotive, tender, carriege, or 
truck, and works through guides or bea i viffer rods me 
nected tovether by a cross bar (if thought so as to ensure their 
more unitorm action, Now, when any diminuti n takes place in the speed, 
or the locomotive is reversed, pressure is immediately brought upon the 
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buffers, and any pressure on the buffers at either end moves, m or less, 
the springs attached thereto, which proportionately on each and every 
pair of wheels nearest thereto, thus forming a poweriul skid or broke, ave 
tending to bring the train to a stop more or le-s quick] nay te desired, 
When the pressure is removed from the buffers, the tend to bring 
the buffer rods back to their normal position, and so s from | 
the grip or brake action of the said springs.— Not proceeded wit | 
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Ciass 3.—-FABRKICS, 


Including Machinery and Mechanica! Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing. and Dressing Fabrics, §c. 
1803 J. MaAynNEs, Manchester, ‘* Looms for weaving.’—Dated 19th July, 1864. 
The patentee claims, First, the removal of the shuttle containing the 
broken or spent cop, and sup; lying a shut havir perfect cop in place 
thereof, without stopping the loom. secondly, the interposition of levers 
and pawis between the weft hammer and the ordinary weft holder lever, 
for the purpose of actuating the apparatus for ch g the shuttles, 
Thirdly, the use of a receptacle on the ** hand rail” for the reception of the 
removed shuttle, aud the lifting of the said receptacle into a position for | 
the weaver to attend to the cop. Lastly, the mechanism for stopping the 
** taking-up” motion during the changing of the weft. 
1808. C. Wiirraker cad J. Cocker, Oldham, ‘* Self-acting mutes Sor 
spinning and doubling.” —Dated 20th July, 1804. 
This invention cannot be described without reference to the drawings 
1814. A. Baxtox, J. SipepoTuaM, ond 'T, H. N , Strines, De shi 
“ Treatment of printed ordyd calicoes, de.” —Dated 20th July, 1364 
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Ths invention relates to a certain treatment of pr ad er dyed goods 
whereby the colours are fastened, and they are otherwise impr 1, and | 
consists in cansing water at a high temperature to be forced 1 the 





said goods, In carrying out the invention the inventors propose to use 
two vessels, tie one containing the goods, anl the other the heated water, 
which water may be driven through the said gouds by steam of adequate 
pressure, Or aiorce pum» «r other such mecienical arrangement may be 
employ ed with. : 
1824. A. Tore ani J. Hoit, Farnees 
doubling cotton, &c.”"—Lated 2ist Ji 186-4, 
This invention relates to twisting or doubling machinery in which flyers 
are employed with two necks or eyes through wh the material passes, 
and consists in adapting the creel between the said necks or eyes, whereby 
the flyer is caused to revolve around it. ‘The material passing from the 
creel 1s conducted through one of the necks or eye ! along a leg 








ed.—Not proce 








Apparatus for twisting and 
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nnd ther 
of the flyer to the other neck or eye. ‘lhe creel the patentees mount 
loosely upon the centre of motion. 
1825. |. Hicatny, Salford, “ Apparatus for cleaning cclton from seeds.” — 
Dated 21st July, 1864. 

This invention relates to that machinery for cleaning cotton from seeds 
which is usually culled the MacCarthy gin, and consists, First. in allowing 
the roller to move from the blade, for which purpose the patentee causes 
the said roller to be pressed towards the blade by means of a spring or 

yeight, and he applies a stop to prevent it from being pressed forward 














|} tnay all revolve in the same directir 





ond a certain distance. Secondly, he applies a revolving eccentric, or 
similar mechanism, to the said roller, whereby it is caused to move to aud 
fro longitudinally during the working of the machine. 

1835. J. Bancrort, Newchurch, “ Manufacture of felted cloth.” —Dated 23rd 
July, 1864. 

This invention consists in placing on each side of the sheet of fibre that 
comes off the doffer of the carding engine, and which is to be made into 
felted cloth, one or more guides of wood or metal, or other hard and 
suitable material. These guides are so made that they are widest apart 
where the sheet of fibre enters them, and gradually decrease in width to 
an extent sufficient to press the edges of the said sheet of fibre until its 
thickness is increased as desired at the edges, whereby the cloth, when 
finished, is stronger at the edges than it would otherwise be if not so acted 
upon, and will bear the strain of the hooks of the tenters much better.— 
Not proceeded with. 

1848. J. C. Ramspex, Bradford, * Reeds and healds used in weaving.” — 
Dated 25th July, 1864. ifn 

This invention consists in the application of india-rubber, or similar 
elestic material, and spiral springs to the formation of the ribs in reeds or 
stays, and to the selvage or rig band of healds or heddles used in weaving, 
whereby the patentee obtains an elasticity which will be of great advantage 
and utility to the users by enabling them to vary the set or fineness of the 
reeds and healds at pleasure. 

1861. A Wypuer, Belfield Printing Works, near Rochdale, “‘ Drying and 
stretching woollen fabrics.” —Dated 26th July, 1864. 

This invention consists in causing the fabric to be operated upon to pass 
over one or more heated chambers placed under or formi 
stretching machine; the fabric is taken over one or more perforated steam 
pipes covered with flannel, or other suitable material, to distribute the 
steam evenly, and to prevent the passaze of water. The action of the 
steam prepares the fabric for being stretched both lengthwise and in width. 
The stretching machinery consists of two endless chains or str furnished 
with needle points, the chains passing around toothed pulley 1 fitting 
in grooved side rails, or otherwise, the distance between which is governed 
by screws, or other equivalents, accordi to the intended width of the 
fabric. The fabric is stretched lengthwise by applying more cr less friction 
to the shaft of the chain pulleys at the feeding end of the ma 
otherwise. When tl ubric is taken off t 
plaited down, or o e disposed of. 

1874. V. ANOSTROCHT, Laneas 
printing and per, 
27th July, lees. 

For the purposes of this invention a pressing cylinder is employed ; it is 
heated by the admission of steam to its interior, its bearings are 
arranged so as to be able to slide up and down ve guides on the 
frame. Each bearing has a screw attached to it, which passes up through 
a nut fixed at the top of the guides, and has a bevelled wheel fixed to its 
top. With the bevelled wheels on the screws two bevelled pinions gear; 
they are fixed on a horizontal axis, of which the bearings are carried by 
the screws at their upper ends, but so as not to interfere with the rotation 
of the screws. It will be seen that, by turning the horizontal axes with 
the pinions upon it, the pressing cylinder is raised or lowered truly. 
Arouid the cyiinder av endless , and the paper to be printed 
is, in 2 continuous sheet, supplied ti 1 roller to the surface of thisapron, 
and just iS On to the apron it pa round a guide drum, 
some Ca e hoijlow anda } at its periphery, and : 
admitted to its interior to moist The printing is effected by 
three engraved cylinders, each of which a differer 
bearings of the axes of the printing cylin 
can siide in to and f 
and in order to cause the j 
degree of force on the pressing cylinder each of their bearin 
& screw beneath it for setting iv up, and biovk of india-rub! 
interposed between the end of tiv F sufli 
elusticity. Each of the printing ey 
rollers to take 
iny surface, There 
ff the exes 

3. ‘T'wo of the pri: ge 

ported in eccentric brasses, and exch of t 

in ¢ be turned in the bearing. Thisa 

printing cylinders truly para‘iel 
centre one of the three printing cyliuders is driven 
:e mover by gear of two «ilfe ds, and it 

1 intermediat» toothed w ced so that 

e spur whe 

ng cylindersare not keyed on their axes, but a lug on the cylind 

slot in connection with the spur wheel, and by a screw the t 

slot can be adjusted to bring the impressions of t s 
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luz in the t 
cylinders to register, In order to dry or partially dry the impr 
ove printing cylinder befo he pap: r comes to the next, it is made to pass 
close to the surfac um pipe. The paper, when it has received the 
three impressions is carried onwards by the endless apron, and either round 
upon a roller or taken from the machine. The machine may a'so be em- 
ployed for printing and perforating postage stamps and similar lube he 
printing being m one cvlour and the lines of perforations bot 
and transveise, In this ca-e two of the printing roilers are r 
for one of them there is substituted a roller having a number ¢ 
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will cut through a block eight inches thick. These saws or rotary cutters 
may be made to cut either downwards or upwards, and the blocks to be 
operated upon may be placed‘on a travelling table, and by causing the 
latter to move forward the block will be brought under the operation of the 
rotating tool or cutters.—Not proceeded with. 


1854. T. B. Heatnorn, St. James’-square, London, “‘ Construction of sub- 
marine and other foundations.”— Dated 26th July, \864. 

This invention cannot be described without reference to the drawings. 

1805. J. SuateR, Catherine-terrace, Lansdown-road, Lambeth, “ Machinery 
Sor making bricks and tiles.” —Dated 26th July 1864. 

For the purposes of this invention a pug miil is employed, the shaft or 
axis of which descends through the bottom, and has fixed to its lower end 
a bevel toothed wheel, which gears with and is driven by a pinion on a 
horizontal shaft which is below the pug mill, On the horizontal shaft 
there is a cog or spur wheel which gears with and is driven by a pinion on 
a shaft actuated by a steam engine or other power, another pinion on the 
main steam or driving shaft gears with and drives a cog or spur wheel on 
the axis of one of a pair of pressing rollers the axes of which are geared 
together. The main steam or driving shaft gives motion by two bevel 
pinions to two pairs of pressing rollers, by two shafts and bevel gearing, 
arranged with levers and clutch boxes or friction cones, so as to admit of 
either or both of the last-mentioned pairs of rollers being stopped and 
started at pleasure. Beyond these two pairs of pressing rollers the clay or 
brick earth is forced through moulding dies or orifices, and the product 
from each pair is received on a series of carrying rollers, as is well under- 
stood, and there is a wire cutting apparatus to each mouth-piece or mould- 
ing die such as has before been employed. Between the first-mentioned 
pair of pressing rollers and the two pairs of pressing rollers there is an 
‘lined double trough. The bottom of each trough is comp:.sed of carry- 
ing rollers, There two delivery ou! lets in front of the pug mill, e 
ot which can be closed at pleasure, and the first-mentioned pair of pressing 
rollers are grooved in their surface, so ss to cause each roller to act as if it 
were two separate rollers on the same ft or axis, and the two streams of 
y or brick earth passing from the pug are respectively acted on by 
the two parts of the pressing rollers, in like manver to what would be the 

{ there were two pairs of pressing rollers on two shafts or axes. The 
vo streams of compressed clay from these rollers descend in the double 
trough till they come respectively to one of the two pairs of pressing rollers 

i ro streams of y or brick earth are pressed 


hrough the mouth pieces or dies belonging to the respective pairs of press- 
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pisu, King's-roa?, Chelsea, ‘* Self-acting apparatus for 
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1 27th July, 1804. 
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In carrying out this inv 
stand or pedestal of metal a vertical alength of one, two, or three 
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ive a tennon or dovetail slide at the end of an arched iron r 
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india-rubber, or other convenient spri g, tue other enu being secured to 
ed frame or i window. When the lower tame of 
windew is raised a on of the springs, the stand with its 
is placcd on the oi in position that the ex remity oi 
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t tem of the arched iron or m r ali be exactly over the orifice of 
th \ pi of loaf sugar, or otherd ibstance cpable of resis ing the 
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Tnciuding Guns, Swords, Cannon, Shots 
plments of War, or jor Lesence 
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1:32. Rh. A. Brooman, Fleet-striet, London, ‘Cannon, ec. 
ted 22nd July, 1864 












inve m ¢ of in improvements for casting iron or 
bronze over and arou steel or ght iron rings set upon or suspended 
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slots formed on its periphery. ‘he sides of these sl ts are radia which are destined to ¢ 02 OVES tt lent 
are fitted with filling pieces capable of being fixed in their places by screws. nd reinforces of the gt of t ce) linder, -- NV 
ach of these filling pieces serves to clan p against each side of its slut a wel 
strip of metal with points all along its edgv, which project just beyond the | nirres, Red Hiil, “ Projectiles.”—Dat July. 
periphery of the roller; these points, when the roller is in its } serve | t of this invention is to mat “ure projectile 
to make the transverse perforations. The !ongitudinal iines o forations | by a met i which obviates the 1 asi f tl 
ire 7 e > whic € e } rintine i Mc ¢ . pra re 7 
are made by the roller v hich is ited for the other printing cylinder. | ¢ turned or planed by machinery, which proj es may be 
This rolier carries a series of di-cs with points around their es 3 the i t : . 
“ > , i, al uch a& Nature ¢ ) i n many « 
disesare clamped between supporting piates on the roller, and each pair of lvantage pertain to the various 8 
the-e places can be set at the required distance from the next pair by an hich have hi fly used for: 1 cuns.—Not proceeded with. 
adjusting screw and nut. . ath woah on i ‘ 
187 Ss H Hwidersfeld, “ Apparatus for a L ANDI Mil oes a mp n firing oF in horging a 
’ , d d / missiles under water, and in constructing such missiles. 





Dated hn July, 1St4. 
This invention relates to the “ inking” of fabri 


rollers covered Ww 
cylindrical brushes may be er ounted in suitable f 
auother roller, either plain or covered with serge or similar ma 
underneath in contact with one of them in a trough suppli 
other colouring liquid. rics to be inked are drawn o 
rollers by means of ordinary nipping or drawing roller 
given io the plush rollers in are i 
by which means the ink or other colouring liqui 
With much greater facility than heretofure.—A 
1890. W. ANDERTON, Cleckhecton, near Leeds, ** Machines 
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spinning, and doubling slrous subslonces.”—Dated , 1864. 

This invention consists in a hove neut of parts whereby the 

patentee is enabled to regulate the dr: veral bobbins of spinning 
and doubling I i thus to he machin 


ry 









to the spinnir 











time to run th grea u of 
undue vibration being thereby created 
1899. E, Scuiscukar and ©, G. § rn, Paris, ** Yarn for bockei 
tissues." — Dated 30th July, 1564. 
This invention consi in the novel production er format of 
knickerbocker tissucs, by substitu fur the y-colour 





button of wool, cotton waste, 
made use of for the purpose of f 








( ri yarn, 
feathers, such as eider down, swan’ d p of down 
or light feathers being incorporate : 
basis of the yarn during the proce carding these lat‘er materials. —NVot 





preceeded wil 


Crass 4.—AGRICULTURE. 


Including “gricultural Engines, Windlasses, Imp’ 


ny 
's, “tour 


1851. W. s chinery | 
reaping , 1s 
The Ovj 





gear for actuating th 
that the labour requ 


diminished.—Not proce 





Crass 6.—BUILDING., 


Including Brick and Tile Machines, Bi Tiles, Drain Pipe 
and House Fittings, Warming, Ventilating, Sc. 








1833. J. Cuark, Manchester, “‘ Apparatus for cutting slate, marble, or stone.’ 
—Dated 23rd July, 1804. 

This invention reiates to a nvel construction of apparatus, whereby 
blocks of the above-named substances can be cut up with greater facility 
and speed than hervtofore. To this end, the inventir employs a series of 
rotating cutters «r circuiar saws, which are mounted one behind the other, 
in such a manner that their cutting edges act on d fferent ; Ps, £0 that, 
supposing there are, say four rotatin g cutters or circular saws, No, 1 will 
cut into the block of slate, say one or two inches, No. 2 will cut the same 
depth beyond No. 1, and each of Nos. 3 and 4 will cutanequai depth beyond 
that immediately preceding it, so that if each saw cuts two inches, the four 
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First, in the emy itinuously 
Pupel case mine, i 
tive mi-sile, to the 4 of explosion under 
i@ power may be obtained from the action of a screw moved by a 
y the reaction of compressed air or gas allowed to escape ihe 

attached to the mine. case, or missile, or formed in a piece 
with it. The inventor prefers to employ, for t ing the power, the re- 
action of the gas evolved by a supply of slow bu 
when ignited, escaping through apertures at the r the case containing 
the propelling charge. The missile may be exploded either by percussion 
on striking the object at which it is fired, or by ¢ the blow to open 
communication between the powder and the ignit er in the rear of 
Communication may also be made by a quick burning train 
vo chambers, so that the missile m € 
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object at which it was fired. The i ion con 2condly, i applying 
Q er. t b c ‘ box to tliding tube through 
h th issi aiming apparatus consisting of a 
nical cont pplied in various wa and by 
the guidi i in any direction certain 

0 correspui through a small por sove water- 

» fired under water, with spira 

rotary motion thereto, Fifihly. 

i forming apertur of the axis of the missile h 


ge.— Jot proceeded 
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kuow the distance he is fro 
sent in such a@ manner tiat 
an’s head is to be brouxht into coincidence with the 
votched piece, in order to ascertain the distance 
rver, it is evident that the instrument may 













aud the obs 


between the obj i 
be so arranged that the man’s feet should be brought into coincidence with 





the bot om of the opening beneath the sii ing bar, and the same result 
will be obtained, 


ILsos, Birmingham, “‘ Breech-loading fire-arms.”—Dated 30th 





V arms in which 
sniiing cartri that is, cartridges which are fired without 
the use of the ordinary per inn cap. The said invention may, however, 
also be applied to breech-ioading fire-aims in which the charge is fired by a 
percussion cap. The following uescription has reference to breech-loading 
fire-arms for tiring pn or central fire cartridges. In the rear end of the 
barrel the inventor makesa vertical slot or opening ; in the said slot he fits 





en 
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2u i 

















Fes. 17, 1865. 








s charge chamber, consisting of a hollow cylinder or tube open at both ends, 
the internal diameter of the said chamber being: somewhat greater 
than that of the bore of the barrel. e charge chamber is capable of a 
vertical sliding motion, by which it may be raised out of and d into 
the slot in the barrel. In its motion the axis of the charge chamber is pre- 
served parallel to that of the barrel. The charge caster is raised and 
lowered by a lever working on the fixed part of the barrel, and connected 
with the charge chamber. In order to charge the gun, the 
chamber is raised from the slot in the barrel by means of the lever, the 
cartridge is then inserted in the charge chamber, the cartridge pushing cut 
the case of the cartridge that has been previously di , if any such 

in the chamber. The charge chamber is lowered by the lever until it 
occupies its lowest position, and its axis is coincident with that of the barre). 
The gun is now ready for discharge, the firing being effected by the hammer 
falling upon a pin or striker. The charge chamber is supported during the 
firing by the solid rear end of the barrel.—Not proceeded with. 


—— 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Menupactured’ Articles of Dress, Sc. 
1886. H. Faeystapt, Jewin-street, London, “ Manufacture of hats, caps, 
bonnets, dc.” —Dated 29th July, 1864. 
This invention consists in the use or employment of paper, millboard, 
dboard, or p board, covered with calico, silk, or linen, or other suit- 
able material, and afterwards japanned in the usual manner. Or instead 
of paper, millboard, or pasteboard, he takes the material known as 
Brazilian leaf, and covers it with calico, linen, silk, or other suitable material, 
and afterwards japans it.—Not proceeded with. 











Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, gc. 
1828. J. MoLer, Hornsey-rise, Islington, “* Manufacture of marking ink.” — 
Dated 22nd July, 1864. 

This invention has for its object the manufacture of a red marking ink 
suitable for writing on or marking fabrics, and which remains perfectly red. 
For this purpose the inventor compounds the following substances :—The 
purest red and fast colouring principle of made root, with which either 
cochineal, magenta, or carmine may be mixed in small proportions, say 
from one part in four to one part in eight ; also alcohol about half a drachm 
to the fluid ounce of colour, and a few drops of sulphuric ether. These 
last render the colour more fluid. A little common salt and a small quan- 
tity of gum or sugar water are added. A small quantity of alum is mixed 
either in the colour, or a weak solution is applied to the material before the 
colour is used.—Not proceeded with. 


1841. P. Grecony, Manchester, ‘‘ Apparatus employed in breweries and dis- 
tilleries.”—Dated 23rd July, 1864. 

This invention relates, First, to mashing machines, and has for its object 
the mixing of two or more matters together in amore efficient manner than 
has hitherto been accomplished. In the interior of the mash vessel the 
patentee places one or more hollow tubes or cylinders, into each of which 
he introduces the mash water or other fluid, and on or around each tube 
or cylinder he places a number of jets or orifices, either spirally or other- 
wise, for the purpose of allowing the mash water or fluid which has been 
entered into the said tube or cylinder to pass out to the descending malt or 
other matter. At one or both ends of the centre tube or cylinder he places 
a turbine disc, which is put in rapid motion by the water or fluid passing 
through the openings, thereby causing the water to be distributed with 
great force and uniformity amongst the malt or other matter in the mash 
vessel. A greater or less quantity of water or fluid is allowed to pass through 
the turbine or turbines according to the operations required Secondly, the 
invention consists in improved arrangemeuts for cleaning or washing 
the barrels of vessels employed for holding beer or other liquor. Eacn 
barrel or vessel is held at both ends, or at two side-, by arms capable of 
being adjusted to any desired position by right and left handed screws on 
one shaft. The back part of the arms are fitted to another, so that they 
can slide up and down, and this shaft is fixed to a hollow shaft working iu 
bearings in suitable framework, and driven by hand or power. When the 
barrel or vessel has to be cleaned, it is supplied with water and steam by a 
pipe passing through the hollow shaft, and when motion is given to the 
driving shaft the screwed shaft and arms, and also the barrel or vessel, turn 
round continually, which, in connection with the ebullitions caused by the 
steam, jeffectually cleans or washes the interior of the barrel or vessel. 
1867. A. DauzeLL, Edinburgh, “ Manufacture of colowring matter.”—Dated 

26th July, 1864. 

This invention consists in the production, by means of the iodide and 
bromide of the formyl] radical, acting on the commercial substance known 
as roseine, or magenta, and on rosaniline, “its base, of a certain colouring 
material which may be employed for the same purposes, and in the same 
manner as the other aniline colours are employed.—Not proceeded with. 
1870. J. and W. Oxive and E. Partixeton, Woolfold, near Bury, Lanca- 

shire, “* Manufacture of paper.” —Dated 27th July, 1864. 

In paper-making machines of the ordinary construction it is customary 
to convey the paper from a drying cylinder to a calender, provided with 
any convenient number of metal bowls. ‘his invention consists in the 
employment of bowls which, instead of being all of metal, are made some 
of metal and others of paper, cotton, or other yielding material, the 
metallic and the yielding bowls being placed alternately in the paper- 
making calender.—Not proceeded with. 

1875. J. P. CuamBeyron, Paris, “‘ Preventing the oxidation of iron and 
steel.” Dated 27th July, 1864. 

The patentee claims the mode of protecting iron, steel, or other metals 
from oxidation, arising from the oxidating medium into which they are 
placed, by incorporating into them the vapours of several metals not 
oxidabie, produced at a high temperature, and under a pressure greater 
than that of the atmosphere. 

1876. J. P. Cuampeyron, Paris, “‘ Manufacture of steel.’’—Dated 27th July, 
1864. 


This invention consists in producing immediately the necessary azoto- 
carburetted gases for the cementation, and to place them in contact with 
iron at a higu temperature under very powerful pressure, 





Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, ge. 
1340. S. ZA. Le BouLenar, Brussels, ‘‘ An electro-balistic chronographe.” — 


Dated 23rd July, 1864, 
This invention cacnot be described without reference to tho drawings. 





Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1777. J. WeeKs, Baker-street, London, “* Umbrellas, &e.’’"—Dated \5th July, 
1864. 


This invention consists, Firstly, in connecting the upper notch, that is 
to say, that part of an umbrella, or other like article, to which the upper 
ends of the ribs are attached, to a metal tube or rod of less diameter than 
part of the stick of the umbrella, and in fitting the lower end of such tube 
or rod to the top of the stick, which must be carried up beyond the point 
to which the runner carrying the stretchers may rise, in order that such 
runner may travel on the stick. The stick should be tapered off to make a 
neat joint between the tube or rod and the stick ; and the inventor prefers 
to use a taper ferrule to cover the joint. By the employment of the tube 
or rod the inventor is enabled to reduce the diameter of the notch, and the 
upper ends of the ribs resting, when the umbrelia is closed upon the tube 
or rod, the thickness of the umbreila is even less than at any other part. 
Theinvention consists, Secondly, in providing arecess in the stick of umbrellas 
and other like articles for the reception of the stretcher joints.— Wot pro- 
ceeded with. 

1799. A. Espirat and E. Sauce, Marseilles, “ Filter.”—Dated 19th July, 
1864 


864. 
This invention cannot be described without reference to the drawings. 


1801. A. DauzeLL, Birmingham, “ Hoiders and suspenders for holding and 
suspending tickets, labels, d&c.””— Dated 19th July, 1864. 

In carrying out this invention the patentee makes the said holders and 
suspenders wholly of wire, bent and shaped ia the following manner :—He 
marks the holder of a piece of wire pointed at one end, and bent or doubled 
near its other end, the portions of the wire at the doubled part being nearly 
parallel, and s0 ciose together that a ticket or label such as is used for 
describing and indicating the price of articles in shop windows when pushed 
into the said doubled part is held firmly therein, the said ticket or label 
being grasped and retained by the elasticity of the doubled wire. The 
whole of the doubled part of the holder is bent out of the line of the other 
part, so as to make a small angle therewith. In using the holder the 
ticket or label is inserted in the doubled or spring part of the holder, and 
the pointed end or pin of the holder is inserted or stuck in the article to 
which the ticket or label is to be attached, similar to the way in which a 
pin may be stuck or inserted into an article. In making a suspender 
according to this inveution the ;atentee makes a doubled spring part in 
the wire in the manner described in reference to a holder, but the wire 











THE ENGINEER. 
doubled or bet up at or near the doubled spring part in which the ticket 
or label is held. The end of the wire is bent into a hook, by which the 
suspender being below the point at which the suspener is hung. The 
hooked end of the su der may be pointed so that it may be stuck into 
1810. W. E. Grpe@r, Wellington-street, Strand, London, “ Apparatus for 

checking the weight of luggage and merchandise.” —A communication. — 

This tus is p 
any description, with a cursor or slide of a form easy to the grasp of the 
hand, Secondly, of a hollow column supporting a dial plate, on one side 
a Thirdly, of an index turning on the dial as the cursor is moved 

ckwards or forwards on the steelyard. Lastly, ofa simple mechanic +i 
index or dial hand. The luggage or merchandise being placed on the 
portable weighing machines. The equilibrium of the steelyard is 
established by means of the cursor, which is moved backwards and forwards 
attention to the dial the hand on which follows the movements of tlie 
cursor, unless it be to announce the weight of the package, which will be 
Not proceeded with. 

1812. J. Coron, Blackpool, “ Machinery for washing clothes, wool, &c.”— 

This invention relates to the swiller of washing machines, and the 
method of working the same, and has for its object a more effectual 
fabrics when undergoing the process of washing in the tub of such machines. 
At the front and back of the inside of the tub are a number of ribs, placed 
or feathers which, on each stroke of the swiller, enter the spaces between 
the first mentioned ribs, squeezing and rubbing the clothes between the 
ribs the patentee constructs the back and front inside of the tub with a 
nuuiber of grooves or corrugations, into which the ribs or feathers on the 
swiller as follows:—At the back and on each end of the tubis an arm, 
curving partly over the said tub, having a boss at its éxtremity to which 
upright arm working on a stud, the said arms being connected to each end 
of the swiller by means of a crank, and provided at the top with a handle 
1815. E. Youne, Oughtibridge, Sheffield, “ Drying and calcining iron and 

other ores.””— Dated 21st July, 1864. 
if not absolutely essential, to remove the water combined with the ore. 
Now this invention consists in the application of superheated steam for 
the well-known apparatus for superheating steam for obtaining motive 
power or for other purposes. The charge of ore must be placec.in a steam- 
heated steam may be applied in any other convenient manner. By this 
means the ore will be dried and calcined almost instantaneously, and may 
1821. J. WuitrorD, Liverpool, “ Apparatus for agitating freezing mixtures, 

Sor cooling wine and other liquors or liquids.” — Dated 21st July, 1864. 
in a wooden or earthenware vessel of suitable size and shape, and having 
at the top a framework of metal, At the bottom of the said vessel he fixes 
frame composed of a base or stand, and a number of diagonal or spiral ribs or 
bars connected at the top of the skeleton frame he attaches a movable cover, 
fixed to a shaft working in bearings in the metal fram: work at the top of the 
vessel, and having at one end a handle for giving revolving motion to the ske- 
being in the interior of the vessel a number of projections or vanes acting 
as stationary agitators. In the interior of the skeleton frame he places a 
frozen, and when revolving motion is given to the skeleton frame it 
agitates the freezing mixture, throwing it violently upwards and against 
bottle, can, or other vessel so as to cool or freeze the contents, 
1822. M. Sauamon, Ludgate-street, London, ** Sewing machinery.” ~A commu- 

he chief object of this invention is to change at pleasure the character 
of the stitch in shuttle machines, and thus to produce the knot stitch, the 
the requirements of the work in hand. These changes are produced with- 
out any displacement of, or additions to, the working parts of the machine, 
mechan ism, the only thing to be attended to when a change of stitch is 
required being the shifting of the position of a lever, or of a rocking 
the roughened feed plate is effected, and it is simply by changing the 
character of the feed that the diffcrent kinds of stitches are obtained. 

1864 

In machines for making rivets the patentee employs two thick discs of 
and within a suitable frame; these discs are provided with a number of 
dies with through holes in which the rivets are made, and during the 
communicated to them by pawls taking into ratchet teeth on their 
peripheries, Although there are several rivet making dies or holes in each 
arrives at a certain part of its revolution, the remainder of the time of 
revolution being used in ejecting the rivet, cooling the disc and die, and 
reciprocating cutters while red hot, and drops down a shoot opposite a hole 
in the die, into which it is pushed forward; a punch subsequently enters 
forward and regulates the picce of iron, so that it projects on the opposite 
side of the disc ; a ram or header now advances and torms the rivet head ; 
and holds the iron up to the header. By regulating the advance of this 
punch or stopper the machine will accommodate itself to the making of 
punch entering from the same side as the iron blank at another point of 
the disc’s revolution. 

and girders, and in uniting large masses of iron for various purposes.” — 
Dated 22nd July, 1864, 
bars of wrought iron, and heats them in a re-heating furnace to a welding 
heat, and, having placed them in a mould with a narrow space between 
to the heated surface of the iron. He then rolls or hammers down the 
combined mass, and having taken two rolled bars of the combined metal 
cast stee!, and the compound bar is again rolicd down and formed into the 
required shape either by rolling, hammering, or otherwise.—Not proceeded 
1833. D. Hau, Winsford, and A. L. Roosen, Manchester, “‘ Manufacture of 
salt.”—Dated 23rd July, 1864. 
brine by economising the fuel employed for evaporating the brine and 
reducing the wear and tear of the salt pans. ‘To obtain these objects the 
any other suitable shape, of brick, or other suitabie material, and they 
cover such salt pan or pans, either partially or entirely, with a brick arch, 
of the salt pan or pans a furnace is erected, consuming as perfectly as can 
be obtained its smoke, and they allow the heat from such furnace to pass 
as has hitherto been customary. The stcam evolving from the evaporating 
brine, together with the products of combustion, may then serve to heat 
1843. J. Fraser, Mildmay-road, Islington, “ Arranging and actuating 
window curtains.” —Dated 25th July, 1864. 
arranging the apparatus connected with the cornice poles cf window 
curtains, which are either drawn from or to the centres thereof, to or from 
much detail which we cannot produce here.—Not proceeded with. 
1845. J. Bett, Douwro-place, Victoria-road, Kensington, Middlesrx, “ The 
1864. . 

This invention consists in casting or making the iron flower box (or 
sides, the said rim or ledge representing and forming the window sill, 
which, when fixed on the base of the wi:.dow opening, and into the wall 
usual fashion of window sills, but flush with, or still further into, the 
wall, secures the winter garden or box in its respective place in front of 


constituting the pin in the holder is in the case of the suspender again 
suspender can be hung from a line, the ticket or label held by the 
any article into which it may be wished to attach it, 

Dated 20th July, 1864. 

pp i d, Firstly, of a steelyard weighing machine of 

of which is traced the same number of divisions as there are on the steel 
arrangement putting the steelyard in direct communication with the 
platform of the weighing machine, the weight is ascertained as in other 
until the small indexes are well opposite each other, without paying avy 
indicated by the figure in front of which the dial hand will have stopped.— 

Dated 20th July, 1864. 
method of squeezing and rubbing clothes, wool, and other fibres and 
at suitable distances apart, the rails in the swiller being provided with ribs 
said ribs and the ribs or feathers on-the swiller rails. Or instead of the 
rails of the swiller enter, as above described. Motion is given to the 
the swiller is hung ; at the front and on each side of the machine is an 
or rail for working the same. , 

In preparing the charges of ore for the blast furnace, it is very desirable, 
that purpose. In performing this invention the inventor employs any of 
tight chamber furnished with superheated steam in pipes, or the super- 
be delivered while still hot to the blast furnace.—Nut proceeded with. 

In carrying out this invention the patentee places the freezing mixture 
a vertical pivot, fitting a socket or bearing fixed to or formed in a skelcton 
having at the top a shaft carrying a bevel wheel which gears into a bevel wheel 
leton frame and enabling the diagonal or spiral ribs to act as agitators, there 
bottle, cau, or other vessel, containing the liquid or matter to be cooled or 
the stationary agitators, thereby causing it to be thrown back on the 

nication.— Dated 21st July, 1864 
double knot stitch, the jock stitch, or the double lock stitch, according to 
and they may therefore be adopted by persons entirely unacquainted with 
fulcrum, or of both these instruments, By these means the operation of 
wm. Peskett, Sunderland, “ Rivet making machines.” ~ Dated 22nd July, 
metal mounted on »xes, and disposed edge to edge, but slightly apart, 
progress receive alternately a partial rotary motion on their axes, which is 
disc, only one rivet is made in each disc at a time, and this when it 
preparing for a repetition of the operation. The rivet iron is cut off by 
the hole after the iron is pushed in,and from the same side thus presses 
the regulating punch or stopper before mentioned resists the pressure of 
longer or shorter rivets. The rivet is subsequently pushed out by another 
1831. C. SanpERsoON, Sheffield, ** Improvements in the manufacture of shafts 

In carrying out this invention the inventor takes two or more plates or 
them, he pours into this space molten steel, which will adhere with tenacity 
and heated them as before, he places them in a mould, and pours in more 
with, 

The object of this invention is to reduce the cost of making salt from 
patentees construct a salt pan, or a range of salt pans, of a circular or 
or otherwise, to prevent the radiation of heat from the brine, At one end 
over the surface of the brine, instead of passing under the salt pan or pans, 
one or more open salt pans in the usual manuer, 

This invention consists of an improved method of constructing and 
both sides respectively, or drawn from one side to the other, aud comprises 

combination in one of window sili and window garden.” —Dated 25th July, 
garden) with a rim or ledge projecting outwards from one of the longer 
and solid brick, stone, or other work on either side of the window, in the 
the base of the window without interference.— Not proceeded with. 





COMPLETE SPECIFICATIONS. 


2325. G. G. Busszy, New Oxford-street, London, ‘“‘ Manufacture and fixing 
of buttons, studs, and bosses.”— Dated 22nd September, 1864. 

This invention cousists in drilling, punching, or otherwise making a hole 
through the centre of buttons, studs, or bosses. e patentee takes rivets 
of the r gauge to fit the said holes, and of sufficient length to 
through the buttons, studs, or bosses, and also the material or article to 
which they have to be attached. He es the rivet first through the 
material, and then through the hole of the button, stud, or boss, and rivets 
upon the upper surface, and Pnishes off by means of a set punch, of a plain 
or ornamental character. 

2532. W. E. Gepan, Wellington-street, Strand, London, “* Power looms for 
weaving.”—A communication.—Dated 14th October, 1864. 

This invention cannot be described without reference to the drawings. 
2569. J. Yeu, Clement's-inn, Strand, London, *‘ Moving or mechanical prates 

on Sire-bars for furnaces or other flre-places.”—Dated 18th October, 


The onjects of this inventions are, First, to make use of the inclined 
position of the fire-grate, and of the motion of the same, to obtain a regular 
supply of fuel, to clear the grate of ashes and other incombustible matter, 
and to produce perfect and regular combustion. Secondly, that none of the 
fuel can enter or become engaged between the movable grate and the tixed 
parts of the fire-place or furnace. 
be easily removed and replaced. Fourthly, to render the grates applicable 
to all kinds of fires, and for all kinds of fuel, if not over large, and to make 
them very simple and durable. The details of the invention are too volumi- 
nous to be quoted here. 

2590. W. SNELL, Clement’s-inn, Strand, London, “ Breech-loading flre-arms." 
—A communication. —Dated 20th October, 1864. 

The nature of this invention consists in so combining a rolling with a 
sliding breech, that both shall be actuated by the same mechanism, and that 
the sliding portion shall serve the treble purpose of, First, receiving the 
cartridge either from the band or magazine, and guiding and pressing it 
into the chamber. Secondly, locking the breech ; and, Thirdly, forming the 
face of the breech, the said compound breech being operated by the upward 
and downward movement of the guard lever. It further consists in an 
improved arrangement and mode of operatin.s the lever for withdrawing the 
shells of the exploded cartridges from the chamber. It further consists in 
the use in the stock of a repeating fire-arm of a compound double-tabe 
magazine, for falminating cartridges; and, also, of improvements in the 
construction of the magazine, and in the mode of the insertion and locking 
of its inner tube, its attachments, its operation, and the peculiar construction 
and operation of its plug or plunger. 

2688. C. O. Crospy, Newhaven, Connecticut, U.S.,* A machine for the manu- 
Sacture of fish-hooks.”"— Dated 3ist October, 1864, 
This invention cannot be described without reference to the drawings, 


THE IRON, COAL, AND GENERAL TRADES OR 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


On 'Cuance 1n Wotvenuampron: Discussions on the. Great Meeting 
—Tue Sraike anv Tux Executives; Alleged Altered Views: Mr. 
Kane's Appeal for Contributions—-Tus Wee's Demaxn vor [non : 
General Activity: Prices in Favour of Buyers—Piao lwon—Coan 
Trape—T'ne Resonvurion aT THR AGGrecate Mterine—lrems or 
Loca. Inrevtigence—Bursting or a Ramway Locomorive— 
Paaticutars or Borer Expiostons—Bursrine or a CANAL IN 
BieminauamM—Two Lamenrasie Cottinray Accipents, 


In Wolverhampton on Wednesday, there was a numerous attendance 
of the members of the iron trade on "Change, but there was not 
much business transacted. The great meeting to be held on the 
morrow in Birmingham of the members of the trade throughout the 
kingdom engaged most attention amongst the leading men, Thero 
seemed to be very little doubt entertained that combined action 
would be determined upon, so soon as certain masters at a distance 
had had an opportunity of fully cousidering the extentto which the 
several districts will all be affected by the result of the sectional 
strike which had given rise to the meeting, and the conviction 
that even if it should be determined to lock-out, it would be unue- 
cessary to carry out the resolution, seemed equally general, There 
seems some reason to conclude that somewhat of a change has come 
over certain of the chief members of the executive relative to this 
strike. It is stated that they now wish the men to resume work ; 
and we were informed on Webssotey that Mr. Kane, the president 
of the Gateshead executive, had just arrived in North Staffordshire 
with a view to induce the men to yield. If this bo so, there will 
decidedly be no reason for a lock-out, inasmuch as it has been under. 
stood that the majority of the men were being coerced by the execu- 
tives. But such a course seems incompatible with the terms of a 
circular dated January 28:h, and circulated by Mr. Kane amongst the 
men of Scotland, in which we find the following:—" A delegate 
meeting was held at Brierley Hill, and a resolution was passed to 
the effect that the men of North Staffordshire should resist the reduc- 
tion. The council of Brierley Hill called their number of the 
North Staffordshire men out on strike, and, acting in concert with 
our friends at Brierley Hill, and seeing the nevessity of such, we 
immediately instructed the men of Hanley and district to come oat 
also, to the number of 450. To enable us to carry out our object, 
and to meet theso difficulties, another levy must be demanded forth- 
with. In consequence of the whole of North Staffordshire boing 
out on strike, and a great many in South Staffordshire; Speunymoor 
men at present still out, which we hope t» be ablo to get settled ; 
Milton and Sheffield still out; we request you to make an immediate 
draw upon your bankers, and let us have the money by Friday, and 
not later. The future levy will be 1s. per member weekly uatil these 
disputes are settled.” It may, however, be that the fact that in 
Sheffield the men who have been out for thirteen weeks have been 
compelled to resume on masters’ terms, may Jead to such a step being 
taken, if indeed it bas been adopted. Where the men are on strike 
in Sonth Staffordshire it would be interesting to learn, 

Most of the ironmaking firms of South Staffordshire were 
represented at the business meeting of the trade yesterday (Thursday) 
on Change in Birmingham. The reports brought in by the members 
of the first-class firms were to the effect that the leading mills of 
their establishments have, during the week, been in tolerably active 
employment, and that in certain of them there has been a pressure 
of orders. The second-class makers report equally favourably, but 
it is understood that, as a rule, these firms have had to give way in 
price to a considerable extent in order to meet the views of purchasers, 
amongst whom there is a settled conviction that prices here are 
higher than the condition of the market warrants, and that next 
quarter the standard list must be declared down. The metropolitan, 
aud also the provincial, demand has improved for general descrip- 
tions ; and the requirements apply to inferior and superior descrip- 
tions alike. Amongst the latter nail sheets and common merchant 
bars, and amongst the former boiler plates, are in the ascendant. 
Ten shillings a ton under list is reported to be accepted at many 
second-class houses. Excepting on speculative account wiih the 
colonies not much has been done in the foreign department during 
the week. Trifling orders, however, continue to arrive from New 
York. 

Pigs of best quality, the make of this district, hold their own in 
price, but inferior descriptions, and some foreign samples, may be 
had on very easy terms. 

The large coal-getting firms are generally active, but the numerous 
colliery proprietors of less note are short of orders, and prices cannot 
rally. 

At the great meeting of ironmasters yesterday it was resolved 
that notice should be given to-morrow (Saturday) for a general 
lock-out at the expiration of a fortnight. 

In the general manufacturing trades no alteration has taken place 
which can be reported. 

Messrs. ‘I’. Cox and Sons, of Alcester-street, Birmingham, have 
just introduced a new trade into that town. he process is that of 


steel converting. Messrs. Cox have erected eight furnaves, aud 
such has been the success of their experiments that they are about 
to build four more in the same casting shop, and to build another 
| to contain twelve furnaces. 
he artisans of Wolverhampton contemplate holding an indastrial 
exhibition in that town during 1266. 


Thirdly, that the fire-bars or grate may , 
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The report of the Patent Nut and Bolt Company (Limited), 
sented at the first ordinary meeting on Wedneoday, shows that there 
isa balance of £7,835 7s. 4d., out of which a dividend was 
recommended of 10 per cent. per annum for the seven months, with 
a bonus at the rate of 5 per cent. per annum, free of income tax. 

By the use of the w sew 60 sane cand ty Seniees, omnis 
considered thief-proof, was o; in B ham on Friday night 
last, at the office of Mr. H. n, of the Old arf. The safe was 
Bit. by 2}ft., and was made of three-eighth inch plates. The door was 
forced open, and such was the violence that had been applied, that 
one of the sides was not only bent and broken, but the bolts by 
which the safe was rivetted together were driven completely out of 
the metal. The noise of the concussion of a sledge hammer upop 
the wedge seems to have been muffled by the use of a book. There 
was only 3d. in the safe! ! 

A railway locomotive boiler burst at Leominster on Sunday last, 
cavsing damage to the extent of £1,000. The two o'clock goods 
train from Hereford arrived at Leominster some minutes before its 
time, and the driver and stoker left the engine and went into the 
porters’ room. At about ten minutes before the time for again 
starting, the boiler of the locomotive burst with a report as of 
several pieces of artillery—on one side knocking two carriage sheds 
into ruins, and on the other almost destroying the station. The 
waiting-rooms and bockstall were very much damaged, the latter 
being almost completely destroyed. Several huge pieces of timber 
were thrown to the topmost branches of some poplar trees near, and 
a part of the engine itself fell some distance up an adjoining street. 
The line was obstructed for some time. 

Last week we stated that a boiler explosion bad taken place in 
Birmingham, at the.works of Messrs. Fletcher. We are now in a 
position to add the following :—The part which gave way was the 
flat top of the dome, or steam chest, about 2ft. 6in. in diameter, 
which was much weakened by the manbole being cut out of it, and 
was, perhaps, strained by the bolts and clamps that held the man- 
hole in its place. The rent went nearly round in the top in the 
line of the rivets, and it is possible that the iron had been injured 
by so much punching and cutting. The boiler was very little dis- 
turbed, the brackets only giving way from the reaction of the 
sudden exit of its contents at a comparatively small hole. Two 
men were slightly hurt, and the loss was covered by insurance in the 
Manchester Boiler Insurance Company. 

Another boiler accident happened in Birmingham on Thursday 
last. A boiler at the works there of Mr. Becks, of Richard-street, 
was so much overheated from shortness of water, that two pieces of 

late were forced out, causing some damage to the surrounding 
| ore ers and roofing. The boiler was an upright three furnace 
one, 24ft. high, 7ft. 9in. diameter and well-made of guod seven- 
sixteenth inch plates. It was subject to unusual heat, as a large 
fire-grate was substituted for one of the furnaces, and, by some 
means unexplained, the water was allowed to get low, and the usual 
pressure of between 30 lb. and 40 Ib. of steam forced out the softened 
plates until they parted and blew away, allowing steam and water to 
escape. Considerable damage resulted, and injury was caused to 
two men. The man in attendance had only left the boiler a few 
minutes, and be alleges that the buoy then indicated plenty of 
water. This boiler was under the inspection of the Midland 
Boiler Company, and would not have been injured had it not been 
allowed to be overheated. Assurance had been declined by this 
company, because of the condition of some of the boilers at the 
same establishment. It should, however, be added that the owner 
very properly ceased to work them after they were reported as un- 
safe. 


An unexplained accident happened at Soho, near to Birmingham, 
on Wednesday evening which for some time occasioned considerable 
alarm to the owners of property there and to the authorities of the 
Great Western Railway. That line between the Soho and the 
Hockley station runs under a tunnel, 100 yards, long of an arm, 
about a quarter of a mile in length, of the Birmingham canal. At 
about five o’clock in the afternoon the driver of a train saw some 
water running through the tunnel on to the line. Soon a stream 
of water poured out, and a channel was cut by a number of 
workmen through the embankment on which the station is built so 
that the water might run off into some waste ground. ‘The stream, 
however, increased in volume, and sweeping through this opening 
carried with it many tons of the embankment. Subsequently it 
threw down about 1(0 yards of the substantial stone wall which 
bounds the line from the Park-road, and rushing on to the road tore 
up the roadway, and inundated much property. The up-line of 
rails was cleared by nine the following morning, and the permanent 
way was not found to be seriously damaged. The tunnel, also, 
proved to be in asimilar condition. The water seems to have perco- 
lated through the bottom of the canal under the wall of the towing 
path and the roadway beyond, a width of about twenty-six yards, 
and then found its way out principally at the bottom of the wall on 
the down line. As the water poured down it carried with it the 
whole of the sand that had formed the covering of the tunnel, and 
broke down the solid brickwork (about eight feet wide) which 
formed the towing path. This fell in masses on the roof of the 
tunnel, which, although bared by the water, withstood the pressure, 
and the roof remains quite solid. 

Two colliery accidents, each attended with the loss of several 
lives, have just recently taken piace in this district. The first 
occurred on ‘Thursday, at the Salt Wells Colliery, belonging to the 
Earl of Dudley, and in No. 10 pit. At about half-past six o’clock 
in the morning, six men were working iv one part of the pit. Tho 
overlooker of the pit had passed by them to see that all was going 
on well, and a few seconds afterwards he heard a peculiar noise, and 
on turaing back he saw that a quantity of coal had fallen and buried 
the six men, whose mutilated remains could not be recovered till 
six inthe evening. ‘The second accident occurred on the following 
Friday evening, in a pit belonging also to the Earl of Dudley, 
worked by Messrs. J. Brown and Taylor, at Tipton. On the 
evening named there were six men and three horses working in the 
pit, and they came upon an old shaft of a worked out pit while 
getting coal. ‘Lhis, it seems, was close to an arm of the canal, for 
the men in working disturbed and broke the puddle of the bed, and 
the water poured in with considerable violence. The three men 
furthest from the scene of the accident saved themselves by at once 
running to the mouth of the shaft and signalling to be drawn up 
but the other three and the horses were drowned. The bodies of the 
men, all clinging together, were found at five o’clock on the 
following morning. An inquest on one of the bodies was opened at 
Tipton on Monday, and it was stated in evidence that the pit had 
once before been inundated. The inquiry was adjourned. 

In our notice last week of the experiments with arotary puddling 
machine, Mr. Menelaus, the manager of the Dowlais Works, who 
has done so much te bring the machine into its present effec- 
tive condition, was incorrectly described as the engineer of that 
company. 





NOTES’ FROM THE NORTHERN AND EASTERN 


’ COUNTIES. 





(From our own Correspondent.) 


Liverroot: The Water Committee and the Water Engineer; Improve- 
ments: Utilisution of Birkenhead Docks by the Cunard Steamers — 
Tue Doe Park Resexvorrn, Braprorp—Nortu-Eastern District: 
The Cleveland Iron Trade: Launch of an Iron Barque : Launch of 
the Largest Vessel yet Built on the Tyne: The Tyne Piers : Discovery 
of a Scam of Coal—State or VRrave: Sheffield: South Yorkshire 
—Tne State or Lancasute: Operation of’ the Public Works Act 
—A TUNNEL unDER Scarsorougn—Scorrisn Matters: Triad Trip 
of the Europe; River Clyde Trust. 

WE commence with Liverpool. The water account of the town 

council shows a surplus for 1864 of £25,000, and in consideration of 

the extra services rendered by the waterworks’ engineer in reference 
to the construction of the new Roddlesworth reservoir and works 
under the Waterworks Act, 1860, by which services a very large 


‘streets and highways was 485,560 yards, or nearly 276 miles. 





8a’ was effected, Mr. Duncan has. been voted by the council a 
S £800. Mr. M’Iver, the ing owner J the famous 


Company, has entered into an agreement with the Mersey 
Docks and Board to send a portion of his magnificent 
fleet of steamers to the Birkenhead which have hitherto been 


looked upon with very doubtful eyes by the shipowners of Liverpool, 
though the dock accommodation 4 the Lancashire side of the 
Mersey has long been inadequate to the accommodation of the steam 
trade of the port. Mr. M’Iver has ageet to try and utilise the 
Birkenhead docks, on consideration of his rights on the Liverpool 
side being secured to him for a period of ten years, and on Monday 
the agreement was formally ratified by the Mersey Docks and 
Harbour Board, by a majority of 14 to 4. If this move of the 
Cunard Company is attended with success it will be a matter of the 
utmost importance to the trade of we +, and it will vastly 
increase the prosperity of Birkenhead. The Birkenhead commis~ 
sioners have adopted resolutions in favour of the scheme for a tunnel 
under the Mersey. F 

Mr. Bateman’s report on the condition of the Doe Park Reservoir, 
Bradford, has been received, but, although the report in detail is 
satisfactory, yet it concludes, we understand, with the expression of 
a doubt as to the security of the reservoir. Mr. Bateman states 
that there is a loss—partly from a spring and partly from leakage— 
of 200,000 gallons per day, and while there need be no apprehension 
of danger so long as the embankment remains unmoved, and there 
is an absence of colouring matter, yet the embankment and reservoir 
ought to be very narrowly watched, and steps of course taken, if any 
appearance of colouring matter appear in the leakage. The reser- 
voir, therefore, is rot in a perfectly satisfactory condition. 

With regard to the north-eastern district we may state that the 
iron trade is in much the same condition, although sales are not so 
active as could be desired. The fact of the Spennymoor men having 
gone in has induced the masters of the other works to withdraw the 
notice, and with the exception of apprehended strikes at one or two 
blast furnaces in the neighbourhood of Middlesborough, nothing fur- 
ther in the shape of interruption of this kind is expected. Men who 
had gone on strike at Messrs. Whitwell’s, at Thornaby, have 
returned to their work, being obliged to submit to the reduction 
settled upon by the owner; and, as in the case of the furnaces 
alluded to, two out of the five have been put out of blast, and 
another furnace which may be put in blast may not be begun unless 
it is ascertained that there will be no trouble with the men, it is 
probable that the knowledge of this will deter the men from following 
the course of the men at Spennymoor and Thornaby, with the almost 
certainty of the same unsatisfactory result. The following is the 
state of the blast furnaces of the district on the 10th of February :— 
In, 74; out, 13; total, 87. An iron barque was launched from the 
yard of Messrs. Denton, Gray, and Co., Hartlepool, on Saturday 
afternoon. The name given to the new vessel was the Northumbria. 
The vessel is 599 tons register, 176ft. in length, 27ft. 6in. in breadth, 
and 17ft. 6in. deep, and has been purchased by some relatives of the 
firm. On Saturday afternoon last the largest vessel yet built on the 
Tyne was launched from the yard of Messrs. Palmer Brothers. This 
vessel has been built for the National Steam Navigation Company, 
of Liverpool. She is named the Scotland, and her registered tonnage 
is 2,939 tons. She is 394ft. over all; and in her construction all the 
resources possessed by shipbuilding experience have been employed. 
Shortly before the Scotland was launched, a large screw collier was 
sent afloat from the Wilmington yard of the firm. She was 
christened the William Hunter, and is the property of and named 
after Mr, William Hunter, the ex-sheriff of Newcastle. We may 
mention that Messrs. Palmer Brothers have succeeded in obtaining a 
Government contiact for the construction of a large steam transport. 
This vessel will be of the burthen of about 4,000 tons, She is to be 
of great speed, and will be fitted with an iron-plated prow, to act as 
a ram against an enemy when needed. At the last sitting of the 
river Tyne commissioners, the report of the piers’ committee con- 
tained the following resolution :—“ That Mr. Ure be instructed to 
report on the present state of the north and south piers, and his 
views as to their future progress; also with reference to the loss of 
the steamships Stanley and Earl Percy; and the state of the channel 
between the two piers, including the rocks called the ‘ Black 
Middens ;’ and on alt of these subjects to make the suggestions that 
may occur to him with reference to the tuture progress of the piers 
works, and the improvement of the channel; to be accompanied by a 
diagram showing the progress of the piers works since the end of Mr. 
Lawton’scontract.” The report wasconfirmed. Boring operations have 
recently been carried on upon the western part of the Earl of Eldon’s 
Chilton estate, in the county of Durham. The boring was placed under 
the charge of Mr. Scott; and the Five-quarter Seam has been proved, 
with a good workable section. The late lessees of the coal mine, the 
trustees of the West Hartlepool Collieries, caused a boring to be made 
at the same point in 1863; and it was then reported that the Five- 
quarter Seam did not exist. The colliery and royalties were after- 
wards abandoned. It is probable that extensive collieries will 
shortly be established to work the valuable seams of coal under 
this estate, and also under his lordship’s adjoining estates at Nun- 
stainton. 


A return presented to the Manchester Central Executive Relief 
Committee on Monday showed an increase of 1,648 in the number of 
distressed operatives on the 4th inst. as compared with the returns 
on 7th Jan. The increase was partly attributable to the seve- 
rity of the weather, and it is to be feared, from what transpired 
at the meeting, that the number was still further extended last 
week. On the 4th, it appears that 98,530 persons received relief in 
the twenty-seven unions of the cotton manufacturing districts. In 
the corresponding week of 1864 there were 142,793 persons in the 
same condition, being an aggregate decrease of 44,263. Mr. Raw- 
linson, C.E., stated that the total amount devoted to the purposes of 
the Public Works (manufacturing districts) Acts was £1,850,000. The 
whole of that, with the exception of £3,918, had been appropriated 
in about ninety places. The £1,846,082 had been taken up in 155 
separate loans. ‘The larger portion of the expenditure was on 
sewerage and street improvement works, including formation, paving 
and lagging, channeling, and kerb stones of streets, and also the 
widening, re-forming, and improvement of highways in the rural 
districts. The length of sewerage works thus undertaken, exclu- 
sive of house drainage, would be 534,455 yards, or about 304 miles. 
The area of paving and other works of street and highway improve- 
ment undertaken in respect of the above-mentioned sum, was 
3,708,393 square yards, or about 766 acres. The total length of the 
The 
cubical contents of the reservoir, forming the storage of the water- 
works undertaken in respect of the sum of £414,629 was about 
1,480,675,000 gallons, equal to about three days’ flow of the river 
Thames at Richmond in dry weather. Reports received from local 
surveyors showed that the cotton operatives had worked most 
admirably at these public works; that the improvements were 
highly appreciated in the several localities; and that they were still 
progressing satisfactorily. In the week ending December 81st, the 
number of unskilled factory operatives employed was 3,978, and of 
skilled labourers 2,741; but he begged leave to remark that many of 
those hee described as “ skilled” were originally factory operatives, 
who had passed from the unskilled to the skilled list. The total 
number directly employed was 6,719; but this was exclusive of 
at least 2,000 men employed in getting stone in the quarries, 
and on other work contingent upon the Public Works Acts. The 
increase in the price of material over tte district, through the great 
cemand, had certainly been from 15 to 25 per cent., but the increased 
value to property in consequence of sewerage, paving, &c., had been 
more than equivalent. In addition to the £1,850,00U granted by the 
Government under the Acts, he had reason to know that, in many of 
the towns, private improvements had been carried on to complete 
the public works, which would represent a very large amount over 
the districts. One important result would be that the cottages of 
working men throughout Lancashire would be very materially im- 
proved in regard to the comfort and health of the occupants. Mr. 
Rawlinson added that he did not think that many of the menen- 
geged on these public works would ever go back to their former 





seen that men formerly cotton ter having twelve months’ 
experience in out-door works, had gone away to other similar works 
elsewhere, tem by higher or other considerations. The 
same thing been going on in 


places. 

way tunnel under Scarborough. A 
few years since, the town council. ted permission to Mr. J. F. 
Fai , C.E., to connect the and south sands by a tunnel 
underneath the very centre of the town. Certain circum- 
stances prevented Mr. Fairbank carrying out his project at the time, 
but it has just now revived in his hands, and there appears to be no 
doubt that, if the owners of property in the proposed line of road 
meet Mr. Fairbank in a liberal spirit, the undertaking will be carried 
out. The carriages will be propelled on the pneumatic system. The 
journey will occupy two minutes. 

The already enormous undertaking of the North-Eastern Railway 
is still expanding. Thus the directors have applied to Parliament 
for power to construct a line from the Thirsk and Malton branch, 
near Gilling, by perm boar Kirby Moorside, to Pickering, and for 
curves between the existing lines at Pilmoor and Rilington; also for 
two short branches, one from near Saltburn, to join the Cleveland 
line, for the purpose of obtaining access to the ironstone royalties 
near Lofthouse in Cleveland, and the other from the present 
Rosedale branch to the east side of the Rosedale Valley. The 
questions of improved railway access to, and station accom- 
modation in, Leeds have been under consideration. They include 
an extension of the company’s line from Marsh-lane to a point 
near the Midland Wellington station, and the erection of a new 
joint station adjoining to and connected with that station. The 
new station is promoted jointly with the London and North- 
Western rey sy Application has also been made to Parliament 
for power to form a short line from Pelaw to Jarrow on the Tyne, 
for the purpose of meye cone cow | numerous manufactories and the 
increasing population of that locality, and at the same time to effect- 
ing improvements in the company’s lines in that district. The 
directors are about to let the construction of the Team Valley line. 
When the bill for this line was before Parliament, in 1862, the 
southern portion of it was abandoned in consequence of the opposition 
of a landowner, and the Act was limited to the corstruction 
of a line from Gateshead to the Bishop Auckland branch, north 
of Durham. The directors, having reason to believe that the 
former opposition will not be renewed, have applied for power 
to complete the original scheme. Influential proprietors in the 
district of Allendale propose to form a line from the head of the 
valley to the North-Eastern Railway at Hexham. The directors 
have agreed, subject to the approval of the shareholders, to subscribe 
£10,000 towards the line. A bill has been introduced into Parliament 
for the formation of a new line from Leeds to Stockton-on-Tees, 
with a branch to Scarborough. The new line to Otley was opened 
for traffic on the Ist instant. The Market Weighton and Beverley 
branch is nearly completed, and the requisite notice to the Board of 
Trade to sanction the opening will be forthwith given. The Castle- 
ton and Grosmont and Whitby deviation lines are fast advancing 
towards completion; but very unusual difficulties, caused by the 
peculiar nature of the country, have much retarded the works. The 
deviation line will, however, be opened before the commencement of 
next season. The contractors have commenced operations on the 
Blaydon and Conside line, and the branch to the quayside at New- 
castle. ‘Tenders for the construction of the Hull and Doncaster line 
have been advertised for. The York and Doncaster and Church 
Fenton and Micklefield lines are being staked out. 

We turn to Scotland. The steamer Europe, the last of the fleet of 
three, built by Messrs. Scott and Co., for the French ‘‘ Compagnie 
Générale Transatlantique,” had a satisfactory start of her engines in 
the Victoria Harbour, Greenock. The Europe is 3,400 tons, B.M., 
and a sister ship to the Washington and Lafayette, at present plying 
between New York and Havre. The machinery of the Europe, like 
her sister ships, was made by the Greenock Foundry Company. The 
engines are side levers of 850 nominal horse-power. The diameter 
of the cylinders is 94}in. with a stroke of 108in. The levers are 
24ft. long, and 7ft. broad at the centre. The paddles are 37}ft. in 
diameter. The fact that the start of these three vessels’ engines 
were so successful, and that no after alterations had to be made on 
them, reflects credit on the engineering department of the company. 
The boilers of the Europe are six in number; four of them are for 
working the engine, the other two are donkey boilers, The four 
large boilers weigh, when empty, 60 tons each. They are 22ft. long. 
14ft. high, and 12ft. broad. ‘The four boilers have collectively 1,131 
brass tubes, each 7ft. long and 3in. in diameter. They are fired by 
24 furnaces, each 10ft. long. Yet another proposal for communica- 
tions between railway guards and passengers. Mr. J. B. Hill, of 
Springbank, Stirling, suggests a board, or plate of wood or other 
material, to be connected with the roof of each carriage by strong 
elevator spring hinges. This, in its ordinary position, remains flat 
on the carriage ; but whenever anyone wishes to con:municate with 
the guard he has only to touch a spring or loop inside the carriage, 
which has the effect of raising the board to an upright position, so 
as to attract the attention of the guard, who is supposed to be placed 
at the back part of the train, overlooking the carriages. On being 
once raised, the board remains locked in that position till shut down 
by force applied from without. One advantage of this arrangement 
is that it will be equally serviceable by night or by day. At night, 
or in darkness, he proposes that a box or foot-light, furnished with 
strong reflectors, chon be placed upon the forepart of the front 
carriage with its face towards the guard, so that, whenever a signal 
board is sprung, the attention of the guard will be drawn to it by 
the obstruction to the light which it will occasion. Mr. Hill has 
taken the necessary steps for obtaining a patent for his invention. 
At the last sitting of the River Clyde Trust, minutes presented by the 
harbour sub-committee under date 10th January were read. The 
general manager at the meeting reported, under a remit made to him, 
as toa machine being made for testing anchors and chains at the 
port of Glasgow ; and the committee, considering that a joint-stock 
company had been formed for the purpose of obtaining such a ma- 
chine for the port, were of opinion that it would not be expedient for 
the trustees to take up the matter, and it was resoived to report to 
the trustees accordingly. The minutes were agreed to. 
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THE METAL MARKET. 


Raits.—A fair demand. The ruling rates are from £6 10s. to £7 10s. 
per ton, according to payment and specification. 

Coprér.—Depressed. Manufactured, £94 ; Tile and Cake, £88 per ton. 

Tin.—Very dull. Banca is quoted at £92, and Fine Straits at £89 per 
ton. 

Tin PLaTEs.—More inqniry. Coke 21s. 6d., and Charcoal 263. per box. 

Leap continues in excelient demand. English at £20, and Soft ¢panish 
at £19 15s. per ton. 

SPELTER.—More business doing ; £19 is the nearest price. 

Moate and Co. 
Old Broad-street, London, E.C., Feb. 15th, 1865. 
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'. BLACKFRIARS BRIDGE. 

THE Thames has for some time past been the scene of 
the most important engineering operations carried out 
since the railway system was called into existence. Acting, 
as it does, at orice the part of point d’appui for a large pro- 
portion of the commerce of Great Britain—thanks to its 
magnificent docks—and a line of division between the 
principal sections of a vast metropolis, it follows as a 
natural consequence, that on it should be concentrated 
every energy which can promote its usefulness on the 
one hand, and abate the evils due to its influence as an 
interruption to free communication on the other. With 
the duties of the stream “ below bridge” we have for the 
present nothing to do. It is not our purpose to speak of 
the Thames as a harbour, or of London as a port. The 
means employed to provide the utmost possible facilities for 
communication between theshores of the river possess ter 
interest in the eyes of the engineer. The construction of a 
bridge within the precincts of London must of necessity be a 

t work, and one, withal, the execution of which is not 
ree from difficulties sufficiently great to demand the dis- 
play of all the qualities which go to make up the thorough 
engineer. Although in the matter of mere size the Thames 
may rank far down in the scale of rivers, it must be borne 
in mind that the obstacles met with in bridging across it, 
anywhere within fifty miles of the German Ocean, are 
sufficiently important to tax all the resources of construc- 
tive science. e traffic conducted on the reaches between 
London Bridge and Chelsea is too important to admit of a 
single day’s interruption. The tide rises ordinarily some 
17ft., and runs up and down with a velocity demanding 
much care and forethought on the part of those who pre- 
sume to place impediments in its way. Even the bed of the 
stream, albeit capable with judicious management, of 
affording an excellent foundation for piers, is yet sufficiently 
——— in many respects to tax sorely the patience 
and skill of both contractor and engineer. When we add to 
this the urgent demand for the rapid execution of work, 
distinguishing the present day from those which have 
quel Gunn, we find that the construction of a bridge 
over the Thames, within the walls of the metropolis, is a 
task ranking second to none in actual importance, and 
well calculated to act the part of a valuable lesson to the 
younger members of our profession. 

The concentration of the principal railway lines on a 
central point has led unavoidably to the erection of three 
very important bridges within less than as many years. 
Of these, two may be regarded as completed—those at 
Charing Cross and Blackfriars, while the Pird intended to 
bring the South-Eastern Railway into Cannon-street, will 
have arrived at the same desirable consummation ere many 
months have rolled away. The principles adopted in the 
construction of these bridges, although not strictly novel, 
have yet undergone such development on the Thames that 
they may in some respects be — as the groundwork 
of a new art. They have proved admirably suitable to the 
conditions under which they have been employed. The 
caisson system is in point of fact, just the thing for a tidal 
stream with a stiff clay bottom, overlaid with a stratum of 
sand moderately easy to work, and it is probable that in 
the formation of all the future bridges with which Father 
Thames is yet to be crossed, precisely the same means will 
be employed to the attainment of the required end as those 
resorted to by Mr. Hawkshaw. It is obvious that so long 
as a reliable substructure is obtained, the means of attain- 
ment bear no relation whatever to character of the super- 
structure, and it therefore follows that whether a bridge 
is to be of iron or of stone—arched, girder, or lattice—any 
system whatever of putting in foundations which may be 
found to answer in one case will ceteris paribus answer in 
all the others. 

For the present we may regard every problem connected 
with the railway bridges of the Thames as being fairly 
set at rest. The foundations for the piers of the Cannon- 
street bridge are in, and the completion of the superstruc- 
ture will quickly follow. ‘The first stone of the new bridge 
at Pimlico was only laid on last Wednesday, and therefore 
just now the most interesting work being conducted on the 

es, and probably within London, is the demolition of 
the old road bridge at Blackfriars, and the construction of 
that which is to take its place. We make use of the word 
construction in the present tense, for although the first stone 
has not yet been laid, the coffer-dam at the Surrey side 
of the river is fairly completed, and the foundations for 
at least one of the new piers will have made considerable 
rogress ere the last of the old bridge has been removed. 
The pulling down of a structure may be regarded as a 
matter of very secondary importance, but we can assure 
our readers that in the case under consideration it has 
proved nothing of the kind, and we question if as much 
skill, prescience, or inventive power, will be demanded.in 
the construction of the new as has been already displayed 
in the removal of the old bridge. It is by no means an 
easy matter to devise means by which a vast mass of 
masonry can be removed from its position over a rapid 
stream, while that which is to be displaced forms itself 
a —— support for the cranes or gantries by which 
the displacement is to be effected. There is something very 
analagous between the process and a scheme for building a 
house by beginning at the chimneys. The demolition of 
this bridge is really an important work in the fullest 
sense of the term, and one well worthy of attention. 

The first stone of old Blackfriars re ¥ was laid on the 
31st day of October, 1760, by the Lord Mayor of “ the 
period,” and the work was completed in the latter part of 
1770, thus occupying ten years. This may appear a long 
time. When we reflect, however, that very little ma- 
chinery was used, the stone being principally hoisted 
from barges by the aid of rude derricks, it will be seen 
that those employed did not lag over their task. The 
bridge consisted of nine arches. “Boversi years since, the 
central arch manifested strong symptoms of failure, and it 
was found n to support it with heavy timber 
trusses, partaking of the character of an ordinary “centre,” 
but rather more carefully put together than centres usually 





are. The proximate cause of the failure has been fairly 
determined ; the foundations of the right hand corner of 
the left pier, looking down stream, subsided, and the arch 
as a consequence, cracked di y through the crown 
and - haun Many of the vousoirs have been thus 
broken up into pieces, while in other cases the stones have 
been so shaken that it has been found impossible to lewis 
them for removal, thus rendering it necessary to resort to 
slings, The foundation courses of masonry were built in 
oblong rectangular caissons of fir, and floated to the position 
they were intended to occupy. Very few precautions appear 
to have been taken to provide a suitable bed for their recep- 
tion, Three or four feet of sand was removed by dredging, 
but no attempt was made to reach the clay. Althoug 
the platform of one of the piers has been reached, it has 
not yet been removed, and therefore it is not easy to say 
whether a few piles were driven to receive the founda- 
tions or not. caissons heving been floated to their 
place, as we have said, at low water two barges were 
attached to their sides, and on the rise of the tide the 
entire upper frame was thus floated up, the masonry and 
platform going to the bottom. The system was precisely 
the same as that adopted in the construction of old 
Westminster Bridge; and bearing in mind that the 
piers thus floated, as it were, on the upper surface of 
the gravel, the failure of the bridge is satisfactorily 
accounted for as a consequence of the scour of the 
stream. For seventy-five years, however, no such re- 
sult took place. Singular as it may appear, it is more 
than probable that the removal of old London Bridge 
about the year 1831 indirectly led to the catastrophe, 
inasmuch as, while its starlings remained intact, the river 
was so far dammed up that the current at Blackfriars was 
considerably modified in its velocity, on a principle carried 
out with some success in mountainous countries. In cases 
where bridges are liable to be swept away by floods, it bas 
been found to serve an excellent purpose to contract the 
channel considerably just below the structure, the result 
being the immediate transfer of the rush of the stream 
from the arches of the structure to a point where it may 
expend its fury inocuously. . It is quite possible that old 
London bridge performed this good office for its brethren, 
and that on its removal the scour at Blackfriars became too 
gues for the somewhat treacherous foundation to en- 
ure. 

Although deemed a magnificent work in its day, the 
bridge ander consideration presented few points worthy of 
imitation. The Portland stone, of which it was mainly 
composed, is of the very finest quality—taken from veins, 
indeed, long since exhausted ; but the workmanship gene- 
rally was poor, and the jointing of the vousoirs especially 
defective. In no single instance was any attempt made to 
provide for settlement by the introduction of leaden strips 
between the keystones and the contiguous vousoirs, or at 
the points where the arches abutted on the piers. The 
haunches, too, are out of all proportion heavy, and it ap- 
pears open to question whether the architect knew any- 
thing whatever of the mathematical principles involved in 
the construction of a staple arch. The defective workman- 
ship may possibly be accounted for by the low price of the 
bridge—£151,000 only—an exceedingly moderate sum 
for such a work, even one hundred years ago when money 
possessed a higher value than it does now. Altogether 
Blackfriars Bridge reflects little credit on those who called 
it into existence, and there is nothing to be regretted in 
the fact of its removal. 

The contract for the construction of the new bridge was 
taken last spring by Mr. Thorn, and the first pile for the 
staging was driven early in June. Notwithstanding the 
severity of the season, the work has been prosecuted day and 
night all through the autumn and winter. At the present 
moment five of the arches have been taken down com- 
pletely, and the foundations of the abutment at the Surrey 
side have been laid bare. In carrying out the work the 
first step was to centre up each arch in order that none of 
the stones might fall into the river on the removal of the 
central vousoirs, and in this task Mr. Bryant, the manager 
of the works, has displayed great judgment. The first arch 
broken into was the second on the Surrey side. In deter- 
mining upon the system of demolition to be adopted, it 
had to be borne in mind that the machinery and staging 
employed, must also suffice for the erection of the 
ridge, and to this end a gantry has been con- 


new 
structed which is a model of contractorial ingenuity. At 
either side of the bridge, piles have m driven 


deeply into the bed of the river at the requisite dis- 
tances from each other. On the upper ends of these 
longitadinal balks are firmly cramped at a height of 58ft. 
above low water mark. Raking shores extend from the 
vertical timbers to dolphins higher up and lower down the 
stream, in order to impart steadiness to the structure. The 
longitudinal timbers carry rails weighing about 40 lb. to 
the yard on which the steam travellers run. The distance 
between these rails is nearly 115ft. In the central line of 
the bridge cavities have been sunk in the spaces between 
the crowns of the arches in two rows about oft. apart; and 
into each of these strong square timber uprights have been 
inserted. These uprights consist of two s each, laced 
side by side, serving to support two additional lines of longi- 
tudinal timbers provided with rails. The gantry thus consists 
of a double line of rail, each iine having a gauge of 55ft., and 
as the breadth of the new bridge will not exceed some 
80ft. over all, it is obvious that materials can be picked up 
from = in the river, and placed exactly in the 
position they are to occupy with the greatest ease. The 
two outer lines of rail are supported, it will be seen, directly 
from the bed of the river, but the internal lines are sup- 
ported from the bridge; and as this must be wholly re- 
moved, it follows that the vertical timbers must unavoidably 
be —— downwards as the work of demolition pro- 
gresses. ‘This is effected by the removal of one half of 
each of the central columns, as we may term them, at a 
time. As the cavities in which they rest are worked in the 
solid masonry of the piers, no t difficulty has been 
experienced in sinking these holes three or four feet at a 
time, first beneath one half the support, and then beneath 
the other half; and as a single timber would suffice to 








mem | the upper member of the gantry, the progress of the 
work is not interrupted while the timbers are removed end 
replaced by others of greater length. Notwithstanding 
the great height of the gantry—70ft. above the bed of the 
river—it is one of the steadiest structures of the kind 
ever produced —a result due in a great measure, no 
doubt, to careful cross-bracing between the two central 
lines of vertical supports, which are thus virtually 
converted into one with a sufficient breadth of base to 
ensure a maximum amount of stability. In order 
to provide a clear tideway for steamers and barges, three 
openings of 70ft. span each, have been preserved free from 
piles, the rails of the gantry being carried over these on 
fish-bellied single-web boiler plate girders, 5ft. or 6ft. dee 
in the centre, and tapering off considerably to either end. 
As far as we are aware this is the first time that girders of 
this form have been — to such a purpose, box girders 
being almost invariably employed in the construction of 
gantries where girders are needed at all; the fish-bellied 
shape, however, has been specially resorted to in order to 
keep down the centre of gravity and prevent the girder from 
tilting—a n precaution when we reflect that it is 
supported at the eo extremities of two lofty uprights, 
without any cross bracing whatever to impart steadiness. 
Each girder is capable of carrying a working load of consi- 
derably over twenty tons—far more than they will ever be 
called upon to sustain. The steam travellers, of which 
there are two at work, are not the least noteworthy mem- 
bers of the entire system. They consist each of two plate 
iron girders, rather over 55ft. span, supported at each end 
on two flanged wheels resting on the gantry rails. At the 
inner extremities they carry a small vertical boiler, pro- 
vided with a stage for the fireman and engine tenter, and 
a horizontal engine with reversing gear. A shaft runs out- 
side the traveller from one end to the other, fitted with 
gearing at either termination, taking into a cogged ring 
fixed on the inner faces of two of the supporting wheels. 
By this means power is transmitted across the 5oft. span, 
and the whole machine can be transported from one side of 
the river to the other with perfect steadiness. On the gir- 
ders runs a small trolly, fitted with two wheels, over which 
the hoisting chain passes to a windlass barrel attached to 
the engine frame. The machinery is so arranged that a 
load can be picked up anywhere, and deposited in any posi- 
tion within the double range, longitudinal and athwart of 
the gantry, with an absolute accuracy unattainable by 
other means. ‘The constructive details of the machinery are 
novel in many respects, although the general principle has 
been already worked out, and reflect some credit on the 
makers, Messrs. Brown and Wilson, of Cannon-street. 

Simple as the arrangements we have described may ap- 
pear, it is not easy to form a just conception of the diffi- 
culties n.et with in bringing them into practical existence. 
The iatour expended in the construction of the staging has 

«en very considerable, and skill and forethought in no ordi- 
nary degree has been demanded on the part of the designer. 
The execution of works within a city is always attended 
with exceptional difficulties not easily combatted. Not an 
inch of space has been placed at the disposal of the con- 
tractor except the site of bridge and such room as he 
could win from the river. The blacksmith’s shops are 
perched on a large platform supported on piles far out into 
the stream on the Surrey side. The piles have all been 
dressed and wrought into shape on a raft constructed for 
the purpose. From beginning to end there has been, and 
will be, a perpetual demand for expedients to remove 
obstacles continually turning up. As far-as the work has 
proceeded it leaves little in an engineering point of view 
to be desired, and this is saying something when it is 
remembered that a minimum quantity of timber has been 
used in the construction of the staging towering up 7Oft. 
above the bed of the rapid stream running below. It is 
but fair to give credit where it isdue. The task of pre- 

aring the designs, and superintending their execution, has 
Seveived wholly upon Mr. Bryant, manager for Mr. ‘Thorn. 
We need add nothing to what we have already said as to 
the manner in which the task has been performed. 

In the nine months which have elapsed since operations 
were commenced, the’ work has been so energetically 
pushed forward, that not only has the staging been erected 
—perhaps the most difficult - of the entire undertaking 
—but the old bridge so nearly removed, that by the latter 
end of March it is probable that not one stone will remain 
upon another. ‘The actual process of demolition is very 
simple: Suitable centres having been placed under the 
arches, the travellers pick up the stones one by one and 
deposit them in barges for conveyance to Mr, Thorn’s pre- 
mises up stream. As soon as the last of the vousoirs has 
been removed, the central third of the centres is lifted up 
as the stones were, the haunches then fall into the stream, 
and are subsequently towed to a place of safety. Every- 
thing is reduced to system ; and as one result, not a single 
stone of any magnitude has as yet found its way into the 
river. 

The new bridge, designed by Mr. Joseph Cubitt, will 
consist of five arches, formed of wrought iron girders. The 
span of the central opening will be 185ft., those of the 
arches immediately on either side 175ft., while the spans 
of the arches at either extremity will be 20ft. less. The 
entire structure will belong to the Venetian Gothic order, 
the piers being faced with white granite of the finest 
quality, and surmounted by polished columns of red 
granite,extending with their carved Portland stone capitals 
and bases from a point above the springing, nearly up to 
the parapet. Each span will consist of nine wane t iron 
plate girders, placed about 9ft, 6in. apart in the breadth 
of the bridge. All the girders will be alike, ornamental 
castings being attached by bolts and nuts to the faces of 
those immediately beneath the pets. In the central 
span the versed sine is 15ft., and the depth of the girders 
about 4ft. Gin. at the middle and a few inches more at the 
ends, The girders divide near their extremities into two 
rtions, the members being connected by lattice bars, 
nternal diagonal bracing is provided between the girder 
in order to impart lateral stiffness. The roadway wil 
consist of the usual pitching supported on Mallett’s 
buckled plates. The entire design is handsome enough, 
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and it is probable that the bridge may take rank on terms 
of equality with any other on the 

The arrangements for putting in the foundations of the 
piers have hardly yet been decided wer In all proba- 
bility, however, the following system will be adopted :— 
Four square caissons of wrought iron will be sunk into the 
bed of the stream in order to receive the foundation of the 
body proper of each pier; to these another, triangular in 
shape, will be added at each end for the cutwater; a space 
of 3ft. will intervene between the contiguous sides of the 
caissons, in order to permit guide piles to be employed. 
The excavations will be carried on by divers until the clay 
is reached, after which the caissons will be pumped dry, 
and the excavations proceeded with by navvies until they 
are fairly lodged 10ft. to 12ft.deep in the London clay. Only 
the upper sections of the caissons will be removed, and the 
spaces between them will be filled up, after the guide piles 
are drawn, with concrete. There are some points of no- 
velty in the proposed scheme ; how it will work in practice 
remains to be seen. The abutments present no difficulty. 
That on the Middlesex side will be built between the tides 
in five hour spells, without the aid of a coffer-dam ; while 
on the Surrey side the coffer-dam consisting of a single 
row of sheet piling, is already completed, po the work of 
pumpiug it dry will very shortly be commenced, Imme- 
diately afterwards the necessary excavation will be effected, 
and the first stone will be laid. It is anticipated that the 
entire work will be finished in about three years; and 
judging by the rate at which operations have been pushed 
on up to the present, we see no reason to dispute the 
approximate accuracy of the conclusion. 


° 
THE STEAM BOILER ASSURANCE COMPANY. 


Mr. Lonarmwer, the chief engineer to the Manchester Steam 
Boiler Assurance Company, has just laid his report for the year 
1864 before the directors. The following extracts will be found 
interesting and instructive :— 


The total number of inspections made by the officers of the com- 
pany in the course of the year was 23,849, of which 776 were 
internal, and 2,821 thorough examinations. Although the latter 
considerably exceed thuse of any former year, they yet fall short of 
what is desirable, on account of the comparatively few opportunities 
afforded ; the owners of boilers being, in general, unwilling to allow 
any stoppage of their machinery for this purpose. The opportu- 
nities for thorough examination are, therefore, mostly limited to 
annual holidays, and the occasional stoppage of works from acci- 
dental causes. 

The principal defects reported were as follow:— Fracture of 
plates and angle iron, 484; corrosion of di'to, 861; safety valves 
out of order or overloaded, 507; pressure gauges out of order, 297; 
water gauges ditto, 364. 





FRactvres. 


The dangerous defects under this head which frequently occur on 
the undersides of boilers, near the middle, have been before described ; 
but there are one or two points in reference thereto on which it 
> well to say a few words. I have explained that, in the case 
of boilers with internal furnaces, such fractures are attributable to 
unequal expansion, and may generally be prevented by so arranging 
the external flues that the products of combustion, after leaving the 
internal flues, pass first along the underside of the boiler towards 
the front, and thence return by the sides to the main flue and 
chimney; also, that the insertion of vertical or diagonal water tubes 
in the internal flues, by facilitating circulation of the water, are 
conducive to the same end. That explosion does not more frequently 
take place when such fractures occur is evidently owing to the 
internal flues acting as stays or tie rods, and thus relieving the 
plates of the shell of a portion of the longitudinal strain. With 
plain cylindrical boilers, however, having no longitudinal stays, 
the risk of explosion under such circumstances is much greater, 
and it not unfrequently happeus that boilers of this construction 
explode at the ordinary working pressure, without any previous 
symptom of defect. In many instances such fractures result from 
the objectionable practice of rvnning off the water for cleaning 
before the adjacent brickwork has had time to cool. The consequent 
overheating of the lower plates causes elongation of the boiler on 
the underside, which then becomes convex in the longitudinal 
direction. On the cooling of the brickwork contraction aud another 
change of form takes place, and the severe straining to which the 
plates are subjected, by the alternate expansion and expansion, 
ultimately produces fracture. When such boilers are suspended by 
bolts and nuts from cross beams or girders, as is common in the 
North of England, it has been observed, under the conditions men- 
tioned, that the expansion of the boiler on the underside has raised 
the ends, lifting the nuts by which they had previously been sus- 
pended fromffin. to fin. above the girders. 

Moreover, when repairing such boilers, too little attention is 
generally paid to the accurate fitting of the plates, and the import- 
ance of retaining the cylindrical form. Where holes do not corre- 
spond, “drifting ” is resorted to, and on completion of the repairs, 
the boiler is often weaker than before, the plates being already 
strained almost to the limit of their strength. This accounts for so 
many boilers of this construction having exploded shortly after 
having undergone repairs. 

In connection with this part of my subject, I may here relate a 
remarkable occurrence which recently came under my notice, giving 
further evidence of the severe strains to which boilers are some- 
times subjected. The boiler to which I refer is 33ft. long, by 7ft. 
diameter, with two furnace flues 2ft. 7in. diameter, made of yrin. 
plates. To each of these flues, at the middle of their length, an 
angle iron ring is rivetted, with a piece of plate between, tying the 
two flues together. To the upper part of each ring other pieces of 
plate, about 1éin. broad by yzin. thick, were originally attached, 
and secured by rivets at the other end, to the shell of the boiler. 
Having frequently had evidence of the evil effects resulting from 
this mode of connecting flues with the shell, I recommended the 
removal of the plate stays; but instead of carrying out my su 
tion, these stays were merely detached from the shell by taking out 
the rivets at the upper end. On resuming work after these altera- 
tions, the attendant was suddenly alarmed by a loud report, 
accorapanied by great vibration of the boiler, evidently the result of 
a severe blow, but he was unable to discover any defect in the 
boiler, or cause of the report. This was, however, repeated at 
irregular intervals, two or three times, on that and subsequent days, 
and created much uneasiness in the minds of the owners, who 
therefore wrote me on the subject. On hearing the particulars, 
and learning on inquiry that the stays still remained attached to 
the flues, I again advised their removal. This was accordingly done, 
and there has since been no repetition of the occurrence. On ex- 
amination it was observed that, although between the shell of the 
boiler and one of the stays, there was a space of not less than jin., 
and jin. in the case of the other, when the boiler was not at work, 
yet both stay ends had come in contact with the shell in the course 
of working. It appears, therefore, that when exposed to the heat 
of the fire, the flues, by expansion, had risen in the middle, bring- 
ing the longer stay in contact with the curved surface of the shell: 
as the expansion of the flues continued, a severe strain would thus 
be thrown upon the stay, and at certain times, when the heat was at 
the maximum, further expansion of the flues had taken place, suffi- 
cient to overcome the friction of the surfaces in contact, and pro- 
duce lateral motion of the flues, accompanied by vibration of the 
whole boiler, caused by the striking of the stays against the shell. 


Another instance may be mentioned, where, in a boiler 30ft. long, 
the flues 2ft. 9in. diameter, made of ;;in. plates, were found to rise 
fin. in the middle, the of the boiler being 50 1b. 
per square inch. This motion of the flues explains the cause of 

or fracture, so often observed in the angle iron rings by 
which flues are attached to the ends of boilers, a result most fre- 
quent where the ends are too rigidly stayed. 


Corrosion. 

It will be observed that defects under this head are much the 
most numerous. Many of the boilers ins have been found 
in a most dangerous condition, and there can be little doubt that, 
but for the timely detection of these defects by the officers of the 
company, the number of explosions must bave been considerably 
increased. The three principal causes of corrosion are these— 
defective workmanship, dampness of the seating, and acids in the 
water; the remedies for which are self-evident, and need not there- 
fore be repeated. 

Sarety VAtves, 

Thirty-one boilers were found working in great danger, owing 
to the safety valves being entirely inoperative. In many other 
cases the valves were greatly overloaded, and I must again draw 
attention to the very prevalent, but most objectionable practice of 
attaching extra weights to safety valve levers. For example, I may 
mention one instance where, in addition to a large weight of 89 lb. 
attached to the lever of the valve, there were also a piece of 3in. 
water pipe, a lump of cast iron, and a pedestal belonging to the 
i weighing altogether 42lb. To ancther, besides the proper 
weight, were attached a cast iron ball, a piece of 4in. pipe, the 
flange of another pipe, and a piece of wrought iron. 

Expositions. 

The number of explosions, and the consequent loss of life, in the 
past year have been less than in the preceding. In 1863 fifty-one 
explosions, causing the loss of ninety lives, came under my notice ; 
in 1864 forty-three ae, with a loss of seventy-four lives. 

The following table, though probably not comprising every 


explosion that occurred, may be accepted as approximately 
correct :— 
Ironworks and foundry boilers ... .. 9 causing the loss of 82 lives 
Coal and other mines * oe of @ ” » >) a 
Locomotive ” ce oo 6 9 an 4 ws 
Agricultural engine » oo ae 9 ia . 
Steamboat a wo~e et wt , « 
Corn mill ” oo « 8 WA » os 
Saw mill o oo oe 8 pa pe 8 © 
Flax mill - mame a . * 
Silk mill > to we 3 a ” a & 
Bleach works 2 eo eo | ” os v » 
Chemical works ae so of. 8 ” ae 0 » 
Cement works, flint mill, and brickyard 3 * ” 0 » 
House ” oe oc 8 os a 8 » 
Boilers for other purposes .. .. .. 2 pea ” © » 
43 74 lives 


As in eee years, it will be observed that ironworks and 
mines still maintain an unenviable pre-eminence for boiler explo- 
sions and destruction of life, but in cotton mills not a single explo- 
sion has been recorded for the year 1864. 

The total number of explosions that have come under my notice 
since the formation of this company, in the year 1859, is 267, 
by which 498 lives have been sacrificed. Eight of the boilers 
which exploded were insured, viz., four plain cylindrical, and 
four internal-flued boilers. None of the former gave any evi- 
dence of defect previous to explosion, but exploded under the 
ordinary working pressure, without any warning of danger. The 
plates were not reduced in thickness by corrosion, but had evi- 
dently deteriorate! in quality from the causes already explained 
under the head of “ Fractures.” Of the internal flued boilers, in 
two cases explosion resulted from the same cause, rupture com- 
mencing on the underside, near the middle, without any previous 
1 e or corrosion of the plates. The other explosions resulted 
from defects which could not have escaped detection had the boilers 
been thoroughly examined. In one of these cases the inspector had 
seen the boiler only three days previous to the explosion, and 
being doubtful as to its condition, had then requested an opportunity 
for thorough examination, which it was arranged should take place 
within a fortnight; but in the meantime the boiler exploded, in 
consequence of corrosion induced by leakage. The other explosion 
took place on the 26th May last, at Messrs. John Davidson and 
Sons’ corn mill, Newcastle-on-Tyne. This boiler, which was made 
in the year 1856, was 29ft. long by 7ft. diameter, and contained two 
furnaces 2ft. 9in. diameter, connected by means of a combustion 
chamber, with one internal flue about 3ft. 2in. diameter at the back 
end, but somewhat oval at the junction with the combustion cham- 
ber. The latter was strengthened on the upper side by four strong 
bar stays, with tie-rods to the shell, and on the underside by a bar 
of 3-in. angle iron, connected also with the shell by means of a 
plate stay. There was, moreover, a similar plate stay at each side 
of the chamber. ; 

Leakage having been observed, the boiler was stopped for re- 
pairs, and on examination the leakage was found to proceed from 
the circular seam, at the junction of the internal flue and combus- 
tion chamber, on the underside. The bottom plate of the latter 
being considerably corroded, a piece of plate about 2}ft. long by 
8in. wide was cut out, and a thicker piece substituted. On comple- 
tion of the repairs the boiler was subjected to hydraulic pressure, 
but not being tight the seam was again caulked. On the following 
day the boiler was put to work, and had ms bee at work a few 
hours when the flue collapsed at a pressure of about 45 lb. per square 
inch. On examining the boiler subsequently I found that fracture 
had taken place at the circular seam, where it had just been repaired, 
the old plate having in all probability been strained by the drifting 
and caulking. 

This was evidently the immediate cause of the accident, but not 
the only defect. On further examination I found that there had 
been only four rivets through the plate stay and angle iron on the 
bottom of the bustion ber, and these had all been fractured 
for a considerable length of time. The underside of the chamber 
may thus be said to have been without any stay whatever, and 
therefore totally unadapted to so high a pressure as 45 lb. per 
square inch, the usual working pressure. 

The fracture of the rivets was obviously attributable to the 
unequal expansion of the flue and shell, the evil effects of which 
have already been referred to. The insecurity of the stay on the 
underside must have been observed by the men engaged in the 
repairs; but they be oe to have been ignorant of its importance. 
No opportunity h n given for a thorough examination by the 
company’s inspector, nor was the company made aware of any 
re having been made until after the accident. Had intimation 
of the repairs been given, the boiler would have been examined, and 
the accident prevented. 

Another explosion, for which the company was liable, occurred 
on the 22nd March last, at the Denby Ironworks, near Derby. On 
the 16th February previous, all the boilers at these works had been 
inspected, and, with the exception of leakage at some of the seams 
over the fires, they were found in good condition. These defects 
were pointed out and repaired. 

The boiler which exploded was cylindrical, with hemispherical 
ends, 40ft. long and 5ft. diameter, made of plates jin. thick. 

It was the third in a range of eight boilers, all of the same dimen- 
sions, made in the year 1859, and provided with similar mountings. 
Each had two lever safety valves, 5in. diameter, loaded to 60 lb. per 
square inch ; two float water gauges, one of these being connected 
with the feed valve, and the other with an alarm whistle, to give 
warning in case of deficiency of water. 

One of Smith’s pressure gauges was fixed outside the engine 
house, for the guidance of the firemen, and another inside for the 
use of the engineman. Both gauges were attached to the main 
steam pipe, and would, therefore, indicate the pressure of all the 
boilers working. With the exception of a slight discrepancy 








The boiler referred to was torn asunder through the line of rivets 
at the circular seam of the second plate, about Sft. Gin. from the front 
end, and divided into two parts. The larger portion, about 31}{t. in 
length, was projected about forty yards in a direct line from its 
original position, without much injury to itself, excepting at the end, 
which was completely shattered by coming in contact with an em- 
bankment of slag and other obstructions. 

The other portion of the boiler was projected a distance of nearly 
100 yards in the con direction, striking in its flight a large 
wrought iron tube, made of }in. plates, which it cut in two, bv 
@ piece of it a considerable distance. This part of the boiler 
recently been ee 

None of the plates gave evidence of deficiency of water, and it is 
= certain the explosion was not due to this cause. It was not 

ifficult, however, to ascertain the real cause. 

From the appearance of the bottom plate, where rupture had com- 
menced, it was evident that a fracture had existed for some days, 
probably of no great extent at the first, but gradually extendin 
from rivet hole to rivet hole, until not less than 5ft., or one-third o 
the circumference, had become fractured, the primary cause of such 
fractures, as has already been stated, being the excessive strain to 
which certain parts of a boiler are subjected in consequence of un- 
— expansion. The absence of corrosion proved the fracture to be 
of recent date, and the evidence of one of the men who examined 
the boiler internally about eight days previous to the accident, shows 
that it must have commenced since that time, or had then been of 
small extent, and thus escaped notice. There undoubtedly must 
have been leakage previous to the explosion, but as this fractured 
seam was beyond the bridge, it would be scarcely perceptible from 
the firedoor. The lap of the bottom plate, where ruptured, was 
found to be very brittle, and of inferior quality, but the remainder of 
this plate was very good. is inequality of the iron may be — 
attributable to the flame in passing the bridge impinging upon thi 
particular seam, where the overlapping of the plates would render 
them more liable to injury from rr t is worthy of notice 
that, according to the evidence of one of the firemen, the pressure, 
which shortly before the accident had been as high 501b. per square 
inch, had fallen, in consequence of fresh fuel having been thrown 
on all the fires, and did not exceed 47 lb. per square inch when the 
explosion occurred. It may seem somewhat incredible that a boiler 
which had sustained a pressure of 50 lb. a few minutes previous 
should be torn asunder in the manner described when the pressure 
was reduced; but this is not a solitary instance where such has 
been the case, Another explosion which I had occasion to investi- 
gate in the previous year took place under precisely similar cir- 
cumstances. Where such a fracture as kere described has com- 
menced, if the plates be subjected to tension and the action of the 
fire, the rent opers, and leakage ensues; but this, if observed, which 
from the position of the fracture is frequently impossible, seldom 
attracts much notice, being soon stopped by the deposit. Whenever 
fresh fuel is thrown upon the fire the temperature of the furnace is 
reduced, causing contraction of the plates. By this alternate expan- 
sion and contraction, repeated at short intervals, the fracture 
gradually extends, imperceptibly Ty? the strength of the boiler 
until a moment arrives when it is no longer able to sustain the 
ordinary working pressure. This had evidently been the cause of 
explosion in the present instance. 

he third and fast explosion of an insured boiler took place on the 
24th June, at the Clarence Ironworks, Middlesboro’-on-fees, This 
was also a plain cylindrical boiler, 60ft. long by 5ft. diameter, with 
hemispherical ends. It was made in the year 1858, and at the time 
of the accident was working in connection with eight other similar 
boilers, at a pressure of 32 oo et square inch. It was heated by 
gas from blast furnaces, but also a fire underneath, as ordinarily 
applied to such boilers. About eight days previous to the accident 
it was stopped for cleaning, and three of the plates over the fire were 
replaced on account of fractures. Rupture appears to have com- 
menced at the second circular seam from the front end, a little to the 
right hand side, through the seam of an old plate, where attached to 
one of the new ones above referred to. Thence it had extended in 
an irregular manner, dividing the first 9ft. or 10ft. of the boiler into 
several pieces, but otherwise doing comparatively little damage. 
The hemispherical end was projected upwards, but coming in con- 
tact with the large gas tube conveying gas from the blast furnaces, 
it had rebounded and fallen back upon the right hand side of the 
boiler, while the other pieces were found lying on the other side. 
The remainder of the boiler was moved back upon its seating about 
18in., breaking the steam and feed pipes. None of the adjoining 
boilers were injured, and, with the exception of two or three men 
being slightly scalded, no one was hurt. On examining the plates 
I found most of them of good quality, but the plate where fracture 
had commenced, and one or two others, were very brittle. The 
whole of the plates had, in all probability, been of good quality 
originally, but some of those exposed to the direct action of the fire 
appear to have deteriorated from overheating. This explosion, 
which presents another example of the uncertainty of boilers of this 
construction, can only be attributed to deterioration of the iron, and 
undue straining of the plates from the causes already explained. This 
and many similar explosions lead to the conclusion that longitudinal 
stays, which have hitherto been deemed unnecessary for boilers of 
this construction, are essential for their ser] 

Another accident, which may be considered an explosion, though 
very limited in extent, is deserving of special notice, inasmuch as it 

roves beyond dispute that explosions may, and sometimes do, cccur 
Son a cause which hitherto has often been denied. The boiler to 
which I refer is cylindrical, with hemisperical ends, of gin. plates, 
made in the year 1850. It is provided with two 2}in. safety valves, 
weighted to blow off at 40 lb. pressure. On Saturday the 29th 
October, a little before 1 p.m., the fireman was suddenly startled by 
a loud report, and immediately thrown down. At the same instant 
steam and water issued from the fire door, but, being a little to one 
side, he fortunately escaped injury. 

On examining the boiler I found that about 8ft. beyond the bridge 
there was a hole in one of the plates, of an irregular triangular 
form, about 7in. in length and 4in. in width at the basé. The piece 
of plate blown out was bent close back against the underside of the 
boiler, remaining attached at the base for about ljin. long by din. 
Around the hole in the inside was an accumulation of deposit, ex- 
tending over an area of about 2} square feet, from lin. to 1jin. thick 
in the centre, and gradually reduced in thickness towards the out- 
side. In other parts the boiler was almost free from deposit, but the 
surface of the plates had a greasy . eo and at the back end 
there was a small patch of deposit of the same kind as that just 
mentioned. The deposit was found to be composed of grease and 
earthy matters, and ignited like a piece of wood when a match was 
applied. I can only attribute the presence of grease either to its in- 
troduction by the attendant, which he would not acknowledge, or to 
its introduction with the feed water, which at times conveyed grease 
or soap from some neighbouring soap works. The feed pi 
delivered the water about 15in. from the centre of the hole in the 
plate, on the side nearest to the fire, and 10in. from the bottom of 
the boiler. From inquiry I ascertained that the feed had been 
turned on about ten minutes or a quarter of an hour previous to 
the accident, and the plate itself showed evidence of its cooling effect 
on that side. 

Consideration of all the circumstances relating to this remarkable 
accident has led me to the conclusion that, after the plate had be- 
come red hot, in consequence of the deposit, the latter had become 
loosened, and, fracture taking place either in consequence of the 
cooling effect of the feed water, or from some other cause, water had 
penetrated the deposit, and intervened between it and the red hot 
plate, which must have produced a sudden and excessive generation 
of steam, sufficient to cause rupture, The quality of the iron was 
good, otherwise the rupture must have extended, and resulted in a’ 
serious explosion. The damage did not, however, extend beyond 
the single plate referred to and the brickwork of the side flues. The 
boiler had been cleaned twelve days previous to the accident, and at 
os time there was no deposit on this plate nor any appearance of 





= these gauges the mountings appear to have been in perfect 
order, 


ect. 
Although in this instance the attendant denied having introduced 
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any oil, tallow, or other greasy substance, I have found it a common 
throw into boilers old cotton{waste which had been used 
or cleaning the bearings of the engine and shafting, under the im- 
sion that it facilitated the removal of the scale. The practice is, 
arson a very ve one, inasmuch as the oil, combining 
with impurities in the water, forms a greasy substance, which, when 
precipitated on the plates, prevents contact of the water, causing 
overheating of the plates, and at times very serious injury to the 
boiler. Where steam from high-pressure en 
the feed water, oil and tallow from the cylinders are frequently con- 
veyed along with the water to the boiler, and produce the same 
results. A simple remedy in such cases is found in the introduction 
of caustic soda, which, by forming a soap which remains in solution, 
revents the precipitation of the greasy deposit upon the plates. 
his, in combination with surface blowing-off, has proved an 
effectual remedy, where previously the repairs of the boilers were a 
source of constant annoyance and expense. E 

The most disastrous explosion which occurred in the course of the 
year took place on the 17th Feb: , at the Aberaman Ironworks, 
in South Wales. By this accident thirteen persons lost their lives, 
and many others were seriously injured. The boilers were not 
insured, But at the request of the coroner I gave evidence at the 
inquest. The particulars are as follow:—About half past three 
o'clock in the afternoon of the day mentioned, two of the boilers 
suddenly exploded, spreading destruction in all directions. These 
boilers were the first and second in a range of seven, five of which 
were of the same dimensions, viz., 40ft. long by 9ft. diameter, made 
of th plates on the underside, and jin. plates on the upper side. 
Each contained an internal flue, 3ft. diameter, made of fin. plates, 
through which the products of combustion passed on their way to 
the chimney, after having first traversed the left and then the right 
hand side of the boiler. The fire-grate, which was external, was 
8ft. square and about 2$ft. from the bottom of the boiler. 

No. 1 and No. 2 boilers commenced work about the middle of the 
year 1847, and were, therefore, more than sixteen years old, during 
which period they had worked night and 7 On the main steam 
pipe between these boilers was fixed one lever safety valve, 8in. 
diameter, and between No. 2 and No. 3 was similarly placed another 
safety valve of the same dimensions. Each of the other boilers was 
provided with a 4in. safety valve. All these valves were weighted 
to blow off at 40 lb. pressure. The other mountings consisted of one 
float and two gauge cocks for each boiler, and one pressure gauge 
fixed in the engine house of the blast engine. Two of the boilers, 
No. 6 and No. 7, which were of more recent make, were plain cylin- 
drical boilers, 50ft. long long by 6}ft. diameter, made of y;'h plates. 
On the day of the accident six of these boilers were working, but 
owing to a breakage in the mill, the mill engine had been stopped 
at seven o'clock in the morning; and about an hour before the ex- 
plosion the blast engine was also stopped to pack the piston. Before 
stopping the latter, however, the dampers of all the boilers were 
closed, and the fires “damped,” and according to the evidence of 
one of the firemen, the pressure at the time of the explosion did not 
exceed 401b. per square inch. No. 2 boiler appears to have given 
way first, and with the exception of about 8ft. of the shell at the 
firing end, was projected nearly in a direct line with the works, 
falling about rinety yards from its original position, carrying with it 
the internal flue, which, separating from the shell in its descent, 
was thrown some yards further, sustaining little injury. 

No. 1 boiler, which was also divided into two portions, had been 
elevated from its seat to a considerable height, the larger portion 
falling upon one of the roofs over the puddling furnaces, bringing 
these to the ground, and burying several of the workmen in the 
ruins. Two-thirds of the internal flue remained attached to this 
part of the shell, but the other third was projected far up the bank 
in a eontrary direction, and the remainder of the sbell, being that 
at the firing end, was found lying near the stoke hole of No. 5 boiler. 
There were no symptoms of collapse in either of the flues, and from 
the appearance of the plates of both boilers it was evident that there 
had been no deficiency of water; the explosion could not, there- 
fore, be attributable to this cause. 

According to the evidence of the manager of the works, the explo- 
sion of these boilers was not simultaneous, but one immediately 
followed the other. It is probable, therefore, that on the explosion 
of No. 2, the violent concussion sustained by No. 1 had been the 
immediate cause of its explosion. 

An examination of the plates removed all doubt as to the cause. 
The whole surface of the plates below the water line was corroded 
in a most remarkable manner, presenting the appearance of honey- 
comb, and at the seams the plates were so deeply grooved as in many 

lates not to exceed jin. in thickness, and in some places were even 
oon The rivet heads had also suffered from the same cause, many 
of these being entirely destroyed. These effects were most marked 
inthe plates over the fire, andalong the left hand side, where subjected 
to the most intense heat. Many boilers in Lancashire, supplied with 
water from the Rochdale Canal or from coal mines, are similarly 
affected; but I have met with few cases where the corrosion had 
proceeded so far as in the boilers of which I have been speaking. 

But from the evidence of one of the witnesses, who had charge 
of these boilers from the year 1845 to the latter part of 1861, they 
appear not to have suffered from corrosion until about seven years 
ago, when water from an ironstone lever was allowed to enter the 
stream which supplies the works with water. The fish in the stream 
then died, and the water was observed to have a very destructive 
effect upon iron. 

There being little or no deposit on the plates, the corrosion could 
not have escaped notice; indeed, knowledge of the corrosion was 
admitied. Plates had actually been ordered for the repairs, but 
those in charge do not appear to have been at all aware of the im- 
minent danger in which the boilers had been working for many 
months. I can only account for this under the supposition that 
they, 1n common with many others, must have entertained the erro- 
neous opinion that, however defective a boiler may be from fracture 
or corrosion on the underside, explosion will never take place pro- 
vided there be a sufficient supply of water. 

After an inquiry, which lasted the greater part of two days, the 
jury found a verdict of “accidental death,” accompanying it with 
the remark that “they had no evidence to show that those in charge 
were responsible for such accident.” 

In reference to another explosion, by which five persons lost 
their lives, I may mention that this boiler was formerly insured, 
but at the expiration of the first year the renewal of the policy was 
deferred on account of the defective condition of the boiler. In 
reply to my letter pointing out the defects and the necessity of re- 

irs, the owner informed me that he had had the boiler examined 

yy a boiler maker from a highly respectable firm, who reported it 
perfectly safe, and therefore, unless the company were willing to con- 
tinue the insurance of the boiler in its actual condition, the policy must 
lapse. Having full confidence in the company’s inspector, and the 
accuracy of his report, I declined to renew the insurance, and the 
policy was cancelled. The result anticipated followed; an in- 
_—, was held, and the usual verdict of “ accidental death ” re- 
corded. 
The last explosion I shall refer to is that of a boiler 20ft. long by 
5}ft. diameter, with one internal flue 3ft. diameter, made of gin. plates; 
having been bought second-hand, its age is uncertain. It was not in- 
sured, but was examined by one of the officers of the company shortly 
after the explosion. He found that the flue had collapsed through- 
out its entire length, and having torn asunder about 6ft. from the 
front end, the larger portion, together with the end plate, had been 
projected a distance of nearly 100 yards; the shell, with the other 
portion, taking an opposite direction, and alighting about 20ft. from 
its original position. There was no evidence of deficiency of water, 
but at the second plate of the flue from the back end there had been 
an old fracture and leakage, in consequence of which the plate was 
much reduced in thickness by corrosion. The safety valve was 4in. 


diameter, and in addition to the proper weights the attendant had, 
on the previous day, attached a feed valve mounting and a grate 
bar, together weighing 60 lb., and giving a pressure on the valve of 
about 100 lb. per 
cause collapse of 


uare inch—a pressure more than 5 t to 


a flue. 


es is used for heating. 





At the inquest no evidence was given as to the actual pressure on 


the valve, nor did either of the principal witnesses—a consulting 
custaeee and a boiler maker—make any allusion to the defect in the 
ue. 
The verdict found by the jury was to the effect “ that the explo- 
sion was caused by the deceased having incautiously put more 
on the boiler than it could bear. This is only another 
proof of the danger attending the common of attaching 
extra weight to safety valve levers, of which I have already 
spoken. 

POther examples migkt be given, but sufficient has, I think, been 
said to show the necessity of periodical inspection, and the advan- 
tages accruing to those who avail themselves of the services rendered 
by this company. 





SOCIETY OF CIIVIL ENGINEERS OF FRANCE, 
January 20, 1865. 
President, M, Pauverat. 


M. Mancue read a paper on the Castelloi brake, which has been 
the subject of numerous experiments in — the satisfactory 
results of which have induced the Spanish Government to invite 
the railway companies to use this system of brake, and to render 
compulsory its adoption by all who shall hereafter obtain Govern- 
ment concessions for railways. This unusual official consecration 
induced him to bring the apparatus before the notice of the society. 
Several companies and many engineers in Spain being under a 
necessity of employing the system, there is certainly some interest 
in getting to know it, and in ascertaining any obj ms to be made 
to it. 

M. Marché gave a succinct description of the brake, explaining 
the principles of its construction, and then recounted some of its 
practical results. 

The brake pet considered, i.¢., the mechanism by which the 
wheels are checked from a roliing to a slipping movement, nts 
no liarity by which to distinguish it from ordinary brakes. It 
is the mode of transmitting the motion to the blocks, and the selec- 
tion of the motor, which characterise the system. The motion is 
communicated to the four blocks of a brake-wagon by a longitudinal 
shaft, running under the frame of the wagon, and supported by 
four pedestals fixed in the crossbeams. This shaft is in two halves, 
wormed in contrary directions, the screw-nuts being fastened to a 
system of levers acting against the blocks. The rotation of this 
shat occasions a longitudinal displacement of the screw-nuts, and 
a corresponding movement of the blocks laa wi | to the wheels. 
If at the end of the horizontal shaft there be shipped a bevelled 
wheel working into a pinion carried on an upright shaft provided 
with a crank, the brakesman will be in command of a brake nearly 
similar to those in use, and the wagon, thus constructed, can be 
attached to any point of the train whatever. 

into the composition of a train there are introduced three, four, or 
five such wagons, according to the nature of the train and the 
slopes of the lines. Thus installed, each of these wagons needs a 
brakesman, and each acts independently of the other. The object 
of the Castelloi invention is to secure simultaneous action among all 
the brakes, and their subjection to the control of one mau, the guard 
of the train, But this simultaneousness of action involves a very 
powerful motor force far beyond that of a man. The guard has, 
therefore, only to ge the hinery, the motive power being 
given by one of the wagon axles. 

To accomplish the desired result, the brake wagons are all 
grouped either in the van or rear of the train, and coupled one 
behind the other. Their horizontal shafts are so bound together as 
that the rotary motion given to one shall be transmitted to all, and, 
consequently all the screw nuts fastened to the block levers are 
simultaneously displaced. The junction of the shafts is effected by 
a series of broken joints and by intermediate couplings, which allow 
them to change direction with the swing of the wagons. Each 
shaft terminates in an iron hook (stirrup?), which receives two 
branches of the cross-bar of a Cardau joint, the other two branches 
of which are received by two stirrups @) bound together by 
a hollow coupling-box, which provides for a movement in the 
direction of the axis when the distance of the two vehicles 
happens to vary, as, for example, in passing over a curve, 
one of the wagons carries in a special compartment, adjoining 
the guard’s, the motive a tus. It is the axle under- 
neath this compartment which is the prime mover. This axle 
carries a conical friction pulley, which turns so long as the train is 
in motion. Its rotary motion is transmitted by friction to another 
conical pulley, seated on an upright beam reaching above the axle. 
This travsmission takes place only when the two pulleys are in con- 
tact, and the second pulley isso disposed that the guard can raise or 
lower it by means of a lever. Above the conical pulley the upright 
beam carries two loose bevelled wheels, both working into a third 
wheel, seated on a horizontal shaft. A double friction pad (?) 
worked by a lever, provides for the optional fixing (holding fast) of 
one of the two loose wheels, so that the horizontal shaft may be 
turned either way, according as the train moves backwards or for- 
wards. Lastly, the motion of the horizontal shaft is transmitted 
through pinions and wheels to the longitudinal shaft running under 
all the brake wagons. With the adopted dimensions the longitudinal 
shaft makes one turn for 7{t. 2in. of the driving axle, i.e., the screw 
nut to which are secured the blocks, travels 0-013 métres, while the 
train travels 22 métres. 

It is to be observed that the driving axle is not furnished with 
blocks. When the resistance of the brakes has effected the sto C) 
of the train, the blocks and wheels can be separated by a om 
worked crank, attached to an upright beam, which, with the aid of 
a pinion and wheel, impels the horizontal shaft in a direction con- 
trary to the one given by the driving axle. 

his same system of wheels and crank might be employed, if the 
motor force happened to fail—for working the brakes by the hand—or 
as a safety-brake, 

Numerous experiments have been made in Spain with this 
apparatus, but, as is so frequently the case, at different times, under 
various circumstances, and without that precise observation and 
minuteness of statement necessary for comparative evidence. 

But without attaching too great importance to them, an impres- 
sion of force and promptitude is naturally received with regard to the 
action of the brake. 

1. Train consisting of engine, tender, loaded wagon, brakes, 
eight merchandise wagons, four p ger ca es, and wagon 
bearing the motor apparatus, the Castelloi brake acting on the five 
last vehicles. Incline of 0-016 in a métre, speed 50 kilometres; 
brakes of the tender and foremost wagon acting together. Stoppage 
in 104 metres, 

2. Same composition of train; incline of 0015, speed 50 kilo- 
métres ; Castelloi brakes working alone, Stoppage in 157 metres. 

8. Same composition of train; level way —_ 60 kilometres ; 
Castelloi brakes working alone. Stoppage in 110 métres. 

4. Train formed of engine, four empty vans, seven ger 
carriages, and four wagons, carrying the Castelloi brake; incline of 
0-012, speed 46 kilometres; Castelloi brake working alone. Stop- 
page in 150 métres. 

5. Comparative experiment, same composition of train ; incline of 
0-012, speed 45 kilométres; four common brakes working. Stop- 
page in 804 métres. 

6. Train formed of locomotive, tender, five carriages, and a van 
with motor apparatus; incline 0:020, speed 40 kilometres ; Castelloi 
and tender-brake, acting. Stoppage in 160 métres in twelve 
seconds. 

7. Same composition of train, same speed; incline 0°005. 
Stoppage in 83 métres in ten seconds. 

8. Same conditions, level way. Stoppage in 57 métres in eight 








seconds, 

While acknow: g that it is hardly ble from these experi- 
ments to pass definitive judgment on appliance, or to be sure 
that the com; m of may not present some grave practical 


difficulties, it is only fair to state that it was proved that the torsion | siivered or niahollesd by blo prosens. 





ht at first be some 


of the horizontal beam cpeting which there mi 
: serious mvenicnoe, and 


doubt, was not so sensible as to be of any 
that the transmission by the medium of pulleys of the axle movement 
to the upright shaft diminishes, in some measure, the chances of 
rupture of the wheel gear by shocks. 

- Marché added that the necessity of grouping the wagons does 
not hinder the division of trains for manceavres in stations, or, in case 
of excessive resistance, for there can be placed in the middle of the 
train, a wagon provided with a similar brake, workable by the hand, 
so that the se portion of the train need never be deprived 
entirely of brakes. The weight of the apparatus is considerable, but 
as the brake wagons require no special arraugement within, their 


burden would be thatof ordi wagons, and the relativé sum of dead 
weight might be even less than is commonly the case in brake wagons. 
There would be also large economical compensation in the retrench- 


ene personal attendance on the train, in the suppression of brake 


guards. 

M. Briill, without desiring to enter, for the present, upon a discus- 

bly | — 4 the Castelloi brake, begs ed to Seen’ tor the 
ion of the e' oe ee bee ee y the 
interesting communication of M. Marché, a question of principle 
which closely interests railway companies in every country. We 
learn from M. Marché’s communication, that the Spanish Govern- 
ment has recommended to certain companies the use of the new 
brake, and upon other companies has imposed its use in a special 
paragraph in the conditions of concession. Is it not greivous to see 
& government thus assuming to judge and decide technical questions 
sapeting the working of railways, and imperatively imposing its 
solutions on the companies ? 

Is not this to assume a heavy responsibility, and is it not much 
the wiser = to maintain the reserve always held by the Adminis- 
tration in France in analogous circumstances ? Allowing, 4 priori, 
that M. Castelloi’s invention is in all respects excellent, to seguine the 
universal application of it seems anassault upon the independence 
of those companies that have charge of the public safety, and at the 
same time a measure hurtful to the career of enterprise, 


M. Goschler, recollecting that the Society of Civil Engineers of 
last year greeted with much interest the memorial presented by 
MM. Nozo and Geoffroy, on the conditions of the construction of 
1 tive chimneys, and, subsequently the observations offered on 
the same subject by M. Vidal, on the occasion of M. Zeuner’s work, 
“Des Locomotives Blaszorhr,” thought that the society might not 
be indifferent to some new data attaching to a question the impor- 
tance of which needs no demonstration, For if the study of draught 
for locomotive boilers is pay attractive to the particular 
industry of railways, the same principles generalised and extended 
become of interest and importance with relation to stationary, 
movable, and marine machinery. 

Every one knows that the combustion in the fire-grate of a loco- 
motive boiler is rr up by a draught of air, created by the quick 
escape of the jet of steam, whether directly from the boiler by a 
blower, or from the cylinders, after having spent great part of its 
mechanical power on the pistons. 

It is the action of this jet of steam upon the air leaving tho boiler 
tubes that produces the more or less active degree of combustion in 
the grate, In leaving the escape tube, the steam communicates to 
the column of air imprisoned in the chimney, an upward impulse 
#8 much more rapid as the velocity of the steam is higher at the 


escape or but proportionately stronger is the counter-pressure 
in the c oe Nn Tene y 
engine. 





y lin Hence, there is a loss of useful power in the 


. Riggentach, chief engineer of traction on the Central Swiss 
Reilway, has sought, by a modification of the longitudinal section 
of the chimney on the one hand, and by a now disposition of the 
steam escape on the other, to diminish the effects of the resistance 
— in the chimney to the ascending column of steam and air. 

ith this end, the base of his chimney is enlarged below the escape 
level, and its diameter increased at some decimetres above the same 
rit § so that its area at the mouth is double its area at the escapo 
evel, 

Accompanying drawings were laid on the table by M. Goschier, 
representing the various sections of chimneys applied by M. Riggen- 
bach for the three types of locomotive in use on the Central 8 wiss 
lines; also a comparative table of the expenses for combustible, 
oiling, &c., drawn up during three corresponding quarters of the 
years 1863—1864. In the first period, 1863, the engines still 
carried the old chimneys; in the second, 1864, they carried the 
modified chimneys. he comparison shows that an economy 
amounting to 10 per cent. resulted from the change. 

The second part of M. Riggenbach’s improvement consists in 
dividing the escape into four distinct apertures, the total area of 
which presents a surface one-tenth greater than the surlace of 
the single aperture. The distinguished engineer who makes these 
experiments thinks that by thus dividing the current of steam an 
increased volume of air will be driven up, the surface of contact of 
the two fluids being so much enlarged; but so far, no regular com- 
parison of the systems has been made, When M. Riggenbach 
announces the results, as he has promised to do, they will be at once 
furnished to the society. M. Zeuner, again, in the work,’above- 
named, indicates, amongst the means applicable for the improvement 
of draught in locomotives, the chimney of variable section. Though 
this mode completely differs from the other, it is worth while to 
recall to mind on the subject the remarkable works of the eminent 
professor of the Polytechnic School in Zurich. 

M. Brill remarked that the interesting results Ls by M. 
Goschler may be considered now as clearly ascertained. Five years 
ago our colleague, M. H, Giffard made a series of experiments 
clearly demonstrating the same fact— the superiority of conical 
pe with wide spreading mouths. He used smal! brass tubes, 
drilled for different sections, in the centre and base of these chim- 
neys, and impelled a current of steam from a little experimentin 
boiler. Steam gauges were so arranged as to measure, in eac 

the depression corresponding to the emitted pressure. By 
this simple means M. Giffard ascertained that the downward 
pressure of air was stronger in the cylindrical chimney, in response 
to an equal impulse of steam. He was able to determine the angle 
most favourable to success. 

There are some chimneys of Prussian construction, already much 
valued in Germany, the mouths of which are widened with a certain 
curve, to which the inventor attributes a marked influence. They 
are in cast iron, and thus the latest forms can be secured, without 
increase of ng They are furnished with an apparatus for 
catching the flakes. 





Sours Kensmroton Museum.—During the week ending the 18th 
February, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 
7,527. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m., 1,248; 
total, 8,775; from the opening of the museum, 5,112,160. 


Discoveries ry Execrro-Piatinc.—M. Well, a French chemist, 
announces a new method of depositing metals. The baths he em- 
ploys consist of metallic salts or oxides in alkaline solutions, by 
means. of tartaric acid, glycerine, albumen, or other substances, 
which prevent the precipitation of the oxide by the fixed alkali, in 
some cases with, and in others without, the of zine or lead, and 
at various temperatures, according to circumstances. He claims, 
also, to be able, by like means, to give variety of colour to articles 
covered with copper by his process. M. Well says that the most 
important application of his discovery is the deposit of and 
the bronzing of iron (cast as well as w ht) aud stee), without the 
preparatory dressings with conducting su which are necee- 
sar 


y in g to the ordinary methods before the 
object is placed in the bath end submitted to galvanic action. This, 
if it bears the test of practice, is a t fact. Iron and 


very im 
(says 


steel thus coated with may + Well) be afterwards 
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INSTITUTION OF CIVIL ENGINEERS. 
February 14th, 1865. 
J. R. McCray, Esq., President in the Chair. 

Tue paper read was “ Giffard’s Injector,” by Mr. Jobn England, 
M. Inst. C.E. 

Before entering into a description of this instrument the author 
alluded to what had been previously done, for raising or forcing 
water by means of a jet of steam, and apparatus without moving 
parts; including the plans of Solomon de Caus, of David Ramseye, 
of the Marquis of Worcester, of Savery, in 1698, and of the Marquis 
de Manoury d’Ectot, in 1818. It was observed that when Manoury, 
by the same means as Savery, had raised water to the height due to 
atmospheric pressure, instead of, like Savery, ing it r by 
means of a steam jet, he employed a water jet, on the — le of 
Montgolfier’s water ram, for raising it to the req height; so 
that Savery’s method, though more than a century older than 
Manoury’s, approached nearer to the apparatus under consideration. 

In describing the mechanism of the eaey the author divided 
the instrument into two distinct parte, = plane at 
right angles to the axis, through the space between the two nozzles, 
through one of which the jet of mixed steam and water was forced, 
by the pressure from the boiler, while the other received this jet of 
mixed steam and water for transmission to the boiler. The instru- 
ment consisted of a cylinder, having fixed in it, below the level of 
the inlet of the feed water, a conical piece, called the lance. 
Sliding in the upper part of this cylinder was a perforated tube, 
with a tapering termination called the tuyére, and this tube was 
worked by a handle and screw, by which the area of the annular 
passage for the feed-water, formed by the conical piece in the 
cylinder and the —— termination of the tube, could be varied at 
pleasure, according to the temperature of the feed-water and the 
pressure in the boiler, as the higher the pressure the greater the 
opening required. Within the tube there was a solid plug, called 
the needle, worked by another handle and screw, and likewise 
having a tapering end, by which the area of the steam passage could 
be incre or diminished, by the less or greater extent of the 
insertion of the needle in the tuyere. When adjusted for work, the 
action of the steam jet from the tuyére was such that a column of 
commingled water and steam, called the sheaf, was projected in the 
direction of the axis of the instrument through the terminus of the 
ance. In the axis of the lance, and at a short distance from its 
Ind, was fixed the second part of the op tus, consisting simply of 
e divergent tube, whose properties had long been known, but of the 
aapplication of which no one appeared to have thought, till the 
inventor of this instrument availed himself of it, with so much 
ingenuity and success, Leading directly to the boiler this tube 
was furnished with a valve, which, when the work was stopped, 
closed with the back pressure. 

Two modifications of the first part of the apparatus were then 
noticed. In one, which had been supplied for a stationary boiler, 
the tuyére, instead of sliding with the inner tube, was fixed to the 
cylinder, so that it became the terminus of the steam pipe from the 
boiler ; and the inner tube, instead of carrying the needle, contained 
the lance and the divergent tube, and was now, when moved 
towards the fixed tuyére, the water adjustment—the packing between 
the water and the steam chambers, which with the eo tuyére 
was needed, being dispensed with. In the other, which was a 
modification of the latter, by M. Turck, the water chamber was 
isolated by the inner tube; and the inner tube, instead of carrying 
the lance and the divergent tube, moved independently of them as 
well as of the needle; thus not only dispensing with the packing 
between the water and steam chamber, but getting riio: packing 
altogether. The form of the lance had been determine!) 1 ——— 
by experiment. The minimum section of the divergent was the unit 
by which the other parts of the instrument were measured and pro- 
portioned, and determined the force of injection. Experiments 
had given 1°3 for the orifice of the lance, or nearly that of the 
tuyére; but at very high pressures this must be reduced to unity, 
the tuyére then being 1:2. 

Respecting the physical properties of the sheaf it was remarked 
that the indraught of the feed-water was accounted for—in the 
same manner as the working of water bellows or the blast in 
locomotive chimneys—by the abstraction of vis viva due to an instan- 
taneous change of velocity. The feed- water mixing with the motor 
steam, which it partially condensed, resulted in a sheaf made up of 
minute spheres, which if received into a glass vessel, disappeared 
with the cessation of motion. Experiments proved that the velocity 
of the sheaf, so composed of spherical particles, was greatly in excess 
of that due to the quiescent force of the water in the boiler which 
it had to overcome. When leaving the boiler at a temperature due 
to its pressure, the steam escaped from the tuyére, and penetrated a 
liquid whose temperature was much less, a sudden change took 
place—an instantaneous conversion of heat into work. It was easy 
to express algebraically the useful effect resulting from this work ; 
it was the force of projection with which the sheaf in each time-unit 
‘was moving ; it was the dynamic quantity which would be turned 
into useful work. This quantity had for expression the incorpora- 
tion of the mass with one-half the square of its velocity. With 
this force of projection, the sheaf after leaving the lance, and 
traversing the space in communication with the atmosphere, 
encountered the quiescent force of the water in the boiler, the 
moment it passed the minimum section of the divergent tube, the 
slight taper of which permitted, with minimum friction, the expan- 
sion of the sheaf around its axis. As this result of the back pressure 
from the boiler took place, the velocity of each element being con- 
verted into pressure, the sum of these effects represented the total 
energy of the sheaf. In other words, its pressure, in every succes- 
sive cross section of the divergent tube, became greater, till at the 
end it attained the maximum, and entered the boiler. From the 
moment onward motion began and the work of injection took place, 
then, from the contraction of the sheaf in the lance, to its expansion 
in the divergent tube, a simple phenomenon of liquid fluid, as in a 
conduit, was produced. 

The author next alluded, in detail, to a table showing the con- 
ditions of — the injector, for which he was indebted to 
M. Turck, of the Western Railway of France; and gave another 
table exhibiting the quantity of water injected per square milli- 
metre of the minimum section of the divergent eg in gallons per 
minute, by instruments of four companies, according to experiments 
made by the “ Compagnie de l'Ouest.” 

The mode of working with the injector on the Western Railway 
of France was, according to M. Turck, as follows :—Steam was 
maintained to the indicated pressure of 9} atmospheres; going 
down inclines, the boiler was filed to the maximum water level, and 
it was supplied during stoppages at stations, care being taken to 
arrive with low water. In those stations where the engine had to 
remain for some hours before starting, the steam was at 2, or at 
most 3 atmospheres ; and as soon as the engine was shunted, the 
injectors were set to work to fill the boiler, using up the steam— 
which would with pumps and without a donkey engine be wasted— 
to, There were enginemen who, when the steam was blowing off, 
which seldom happened, were bled to heat the water in the 
tender, and who, by feeding on the inclines and at stations, saved, 
as compared with the same boilers fed with pumps, but without a 
donkey engine, a kilogramme and a half of fuel per kilometre, 

‘The test of the injector appeared to be its comparison with an 
apparatus, such as Mr. Beattie’s, which, abstracting its first cost and 
that of maintenance, by utilising the heat of the exhaust steam and 
by delivering the water at the boiling point, was asserted to effect a 
saving of fuel to the extent of 13} per cent., as compared with any 

process, other than that of the injector, delivering feed-water at the 





‘ temperature of 50 deg. The apparatus was described, but it was 


contended that this method did not effect a saving of more than 
9 percent. To set against this there was the excess of first cost and 
of maintenance, the greater liability to accidents, and the increase 
of back pressure. ‘These were deemed to be so considerable, that 
most railway companies, both at home and abroad, now adopted the 
injector for all new engines. 

It was observed that the application of this instrument as an 
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elevator opened a wide field for its employment; and{in conclusion, 
a list was given of all that had been published in France and in this 
country relative to the —, which, with the exception of the 
information furnished by M. Turck, had formed the data on which 
the paper had been prepared. 





MARTIN’S IMPROVEMENTS IN STEAM BOILERS. 


Tuts invention, patented by M. Louis Emile Constant Martin, 
11, Adam-street, Adelphi, has for its object improvements in boilers 
and apparatus for generating steam. For these purposes,in con- 
structing boilers and apparatus for generating steam, two or more 
fire places or furnaces are, by preference, employed in each case. 
The form or construction of each boiler and apparatus may be great] 
varied, depending on the use to which the same are to be applied. 
In constructing a boiler and apparatus where two fire-places or 
furnaces are used, the external form of the vessel containing the 
water may be circular in its horizontal section, or rectangular, or 
otherwise. The fire-places or furnaces are, by preference, con- 
structed within the lower part of the boiler, but they may, if 
desired, be arranged below the bottom of the boiler or vessel con- 
taining the water. From the upper part of each of the furnaces or 
fire-places tubular flues rise up to a hollow chamber, which is 
within the boiler or vessel containing the water, and usually the 
whole of this chamber, and the tubular flues leading thereto are 
below the water level; but, if desired, arrangements may be made 
for superheating the steam above the water by some portion of the 
heated products which rise from the fires. In some cases a steam 

ipe or pipes is or are used to introduce steam or superheated steam 
into this chamber to mix with the products of combustion therein. 
From this chamber there is a descending flue, or it may be flues, at 
the lower part of which there is a perforated grating or partition of 
fire-clay or other suitable material, on which there is constantly 
kept a well ignited fire of coke or other suitable fuel. Below this 
horizontal perforated grate or partition there is a chamber or space 
communicating with a chimney, and a fan or other suitable appara- 
tusisapplied for withdrawing the products, in order that there may at 
all times be a draft in that direction. To each of the fire-places or 
furnaces there is a suitable ash-pit, and combustion of the fuel in 
the furnaces or fire-places is supported by atmospheric air in the 
usual manner. 

Figs. 1 and 2 show two vertical sections of a steam boiler con- 
structed according to this invention; these sections are taken at right 
angles to each other. Figs. 3 and 4 are two horizontal sections of 
the same. 

A, A, are the fire-places or furnaces having feeding doors at A!, A!. 

ese furnaces or fire-places are connected with the chamber C by 
tubular flues B, which chamber in the arrangements shown is wholly 
immersed and is below the water level in the boiler; but this ma 
be varied, and a part or the whole may rise above the water level. 
The products of combustion descend from the chamber C down the 
flue or passage D, or it may be through a series of tubular passages 
into the space above the grating or perforated partition E of fire- 




















clay, on which is kept a fire of coke, or cinders, or charcoal, which 
is fed either through doorways F, formed in the sides of the chamber 
C, or the fuel may be passed through the upper passages F', where 
it ig ordinarily closed by the cylinder feeder G. The chamber or 
ash-pit H communicates with a fan or other apparatus to ensure a 
draft in that direction. 

Figs. 5 and 6 show a vertical and horizontal section of a steam 
boiler and furnaces or fire-places, wherein two fire-places or furnaces 
A, are used in combiration with one fireplace E, to which the 
description previously given is applicable, excepting that the fire- 
doors are all shown to be at the sides. 

Figs. 7, 8, show sections of a locomotive steam boiler in which the 
fire-box is divided by a hollow partition, and has through it numer- 
ous tubular passages C, which connect the upper part B of the fire- 
place A with the upper part D of the descending flue or compart- 
ment, where the perforated partition or grating E of fire-clay is 
situated. In this arrangement the supply of air to the ash-pit of 
the furnace A is by a folding valve or door J, by which the quantity 
of air admitted to the fire in the fire-place A is regulated. The 
products of combustion rising from the fire in A pass through the 
tubular passages C, and thence descend through the fire on E, as before 
explained, and thence into and away from the compartment H, the 
lower part of which is closed so as to prevent the atmospheric air 
supplied through the passage J, getting into the compartment H, 
except through the fire in A. 





Parrott Guxs.—Mr. Norman Wiard, an American artillerist, 
states that the advocates of Parrott and Rodman guns cannot burst 
a gun of either kind of large size by exploding a shell in the bore, 
and that a Parrott gun cannot be burst at the breech, or have the 
cascabel blown out, either by not having the shot home, i.e., down 
against the charge of powder, when it is fired, or by the sand blown 
into the bore, to which cause some have attributed the accidents on 
Morris Island, mentioned in General Gilmore’s report, while any 
large Rodman or Parrott gun can be burst by inserting heated shot 
in the bore without the explosion of powder in the bore at all; and 
he attributes the failure of large guns to the unequal expansion 
from the heat of the powder. straining to burst the outside of the 
gun, as when the inner metal is enlarged in all its dimensions any 
shock, as from the blow of a sledge, the explosion of the charge, or 
the premature explosion of a shell in the bore, has but to complete 
the work of bursting. He exhibits glass models of guns that have 
withstood a severe water = of several hundred pounds to the 
square inch of surface of the bore, that fly into fragments upon 
inserting a heated rod of ironin such a manner as not to touch the 
interior surface of the model. Mr. Wiard also asserts that American 
large guns do not usually burst when fired slowly, but in battle, at 
the most critical time, when fired rapidly, and then the guns that 
have passed through their ‘‘dress parade,” ranged in formidable 
files upon skids on the beautiful green lawns of the arsenals, or that 
have frowned in inactivity over the parapets or through the 
embrasures of forts or ships fail, as do “ substitute soldicrs” “in the 
imminent deadly breach ” the first time they are wanted. 
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NEWTON’S IMPROVEMENTS IN GENERATING HEAT IN FURNACES. 


NX 
\ A ity N S 


Tus invention, patented by Mr. A. V.3Newton, relates to a novel 
mode of constructing steam boiler and other furnaces, and of supply- 


ing air thereto to support combustion. The fuel being fed to the 
fire-place from a closed hopper, and the ash-pit being also closed, 
admit of compressed air, either heated or otherwise, being supplied 
Py, a suitable arr t of pipes both above and below the fuel. 

hese currents of air, the one descending through the fuel, and the 
other passing between the grate bars and ascending through the 
fuel, meet and effect a vivid and very perfect combustion of the 
fuel. 

The invention may be employed in connection with furnaces 
having horizontal or inclined fire-bars, and whether the bars bo 
fixed or movable. 

In one arrangement of furnace which it is proposed to employ, 
the coal, as it descends from the hopper, will fall on to a ledge of 
fire-brick, below which a current of compressed air enters the 
furnace, while a separate current descends with the fuel. The fuel 
thus arrested by the ledge of fire-brick will become heated and 
attain incandescence before reaching the fire-bars. The fuel is dis- 
a am from the ledge by means of a piston operated by a crank 
lever. 

Tn another arrangement of furnace the gases of combustion collect 
in an annular flue surrounding the fire-place, and are led off through 
radial passages, and are thence led off to be applied as may be 
desired. The streams of air for supporting combustion will in all 
cases be separately regulated by suitable valves. The action of a 
current of compressed air passing up to the fuel between the fire- 
bars will be to mingle with the descending current, and thus 
produce a heat sufficiently intense for smelting and other metallurgic 
operations. 

In the accompanying engraving Fig. 1 skows in sectional 
elevation so much of a furnace for puddling iron as will serve to 
explain the nature of the first of the above-mentioned arrange- 
ments. 

A is the fire-place fitted with oscillating fire-bars a, a, which 
when at rest, as in the engraving, bear upon fixed supports 4, b, 
but are capable of being actuated in sets formed, say, of the odd and 
even fire-bars by means of the transverse crank shalts c,c; disa 
suspended grate supported by a transverse shaft d', and capable of 
being actuated by a band lever keyed to the shaft so as to stir the 
fuel. It also affords access (when raised by the lever) to the fire- 
place to remove any clinkers that may form on the fire-bars a, a. 
Above this grate, and projecting over it into the fire-place, is a 
ledge of fire-brick B. This ledge is arranged immediately below a 
vertical shaft C, which communicates at bottom with the fire-place 
A, and at top with a hopper D for supplying fuel to the furnace. 
The position of the ledge of fire-brick B is, therefore, to serve as a 
temporary support for the fuel as it is discharged into the furnace 
from the hopper. In order to facilitate the discharge of the fuel 
from time to time from the ledge by a piston or plunger E, which is 
actuated by a cranked hand lever F, the air to support combustion 
is admitted to the fuel accumulated in the shaft C by a pipe H, and 
a vivid combustion is thereby kept up on the ledge B. Below this 
ledge the air enters the fire-place at f by the ipe Hl, and air is also 
taken through the fire-bars from the ash-pit f For regulating the 
supply of fuel to the furnace, the closed hopper is fitted at bottom 
with a cup wheel ¢, and a regulating valve f', the position of which 
latter is adjusted by a hand lever g. On the axle of the cup wheel 
is keyed a fly wheel h, by rotating which the cup is caused to 
discharge the regulated supply to the furnace. The action of the 
furnace will now be readily understood, it being premised that the 
black arrows represent the direction of the currents of compressed 
air discharged into the furnace, and the dotted arrows the course of 
the flame. The gases of combustion will descend with the blast 
from the pipe H, and meeting with the ascending gases at the 

of the furnace, will pass off to the puddling hearth by the 
flue Fig. 2 shows in longitudinal sectional elevation so much of 
a steam boiler furnace as will serve to explain a modification of the 
above-described apparatus, In this arrangement the fire-bars a 








caused to deposit fuel thereon. This ho) 











fixed and set on an incline, and ledge B of fire-brick is set at a 
corresponding inclination, but so as to intercept the fuel as it 
descends from.the hopper D to the fire-place A. A piston or 

lunger E is provided as at Fig. 1 for dislodging the incandescent 
fuel rom the ledge. This piston is connected by. means of the 
levers and rods i, z', i, i*, with the hopper D, which in this instance 
is made to slide on the top of the furnace, so that it may be brought 
over the open shaft C, when a further supply of fuel is required, and 
r carries a cover for 
closing the shaft as shown in the figure. The hopper is, therefore, 
slidden backwards and forwards without access of the atmosphore 
to the furnace being ag This movement is effected by 
means of the lever 72. The blasts of air are delivered to the furnace 
through the pipes H, UW’, the air from the pipe H passing down- 
wards, and the air from the pipe H' passing upwards between the 
fire-bars, thereby producing an intense heat in the fire-place. The 
flame and gases of combustion then pass off as shown by the dotted 
arrow, and play around the boiler K in the usual manner. 

At Fig. 3 the invention, under a still further modified form of 
apparatus, is shown as applied to reverberatory furnaces. L being 
the revorberatory chamber connected by a short flue with the fire- 
place A. In this example the fire-bars are also inclined, but capable 
of being depressed through the operation of a reciprocating crank 
shaft &, to discharge the clinkers therefrom. ‘The blasts of air for 
supporting combustion are discharged on to the upper and lower 
surfaces of the fuel from a pipe H, closed shaft C, and a pipe H' in 
the closed ash-pit. 

The last of the above-mentioned arrangements is shown in 
sectional elevation at Fig. 4, which represents in vertical section an 
arrangement suitable for generating heat for cupola furnaces. The 
shaft C it will be seen stands centrally above the fire-place A. The 
fire-bars a are horizontal and stationary, extending ry 
across the ash-pit. At its upper part the fire-place is pierced wit! 
a series of radial passages, which connect it with an annular flue M. 
This flue M is for ——— gases of combustion and delivering 
them to flue M', which 1 to the chamber containing the ore to 
be smelted. Both the fire-place A and shaft C, down which the 
fuel is discharged from a shifting hopper D (like that shown at 
Fig. 2), are surrounded by a water reservoir or jacket N. The 
water contained in this jacket will absorb the heat radiating from 
the fire-place, and may be used for heating blasts of air supplied to 
the furnace, or for other purposes. Or the water jacket may itself 
form the wall of the fire-place and shaft, instead of merely a cover- 
ing for the walls of fire-brick, as shown in the engraving. The 
compressed air for sustaining combustion is conducted by the branch 
pipe H, H', both above and below the fuel, and an intense heat is 
thereby created in or near the centre of the mass. The flame and 
gases of combustion passing off by the radial passages are conducted 
away — operate upon the ore contained in the adjacent cupola 
chamber. 





Tre “Frazer” Gux.—The two 12}-ton made experimen- 
tally from submitted by Mr. 8. Frazer, C.E., Assistant- 
Inspector of Machinery in Woolwich Arsenal, were proved at the 
Woolwich butt on Monday with perfect success. Two proof rounds 
were fired, under the direction of Major Freeth, Inspector of Ordnance 
to the Department of War. The charges used consisted of 55 Ib. of 

wder and 2201b. shots. The guas have been returned to the 

val gun factory, where they are to be sighted, in preparation for 
further trials at Shoeburyness, after which the Select Committee will 
enter upon a course of 1,000 rounds to test their endurance. If the 
ble, as is generally anticipated, Mr. 
regards 





result should prove favoura 
Frazer’s success will be most important, as the cost, both as 
material and manufacture, is less than half that of the ordinary guns. 
The guns are built up, as we have already stated, of three coils only, 
instead of ten, as employed in the similar species of Armstrong guns. 
The guns have been manufactured by the ordinary process, with but 
half the usual time and labour. 
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PLAN OF GUIDES AND BUCKETS OF A FOURNEYRON TURBINE, 


The Fourneyron, the inward flow, and Fontaine turbines are first 
treated of, and afterwards the Jonval turbines. 

Let H denote the useful fall; H', the height from upper level of 
water to centre of orifices of guides at the exit of the water ; U, the 
velocity with which the water leaves the guides, and also the abso- 
lute velocity with which it enters the buckets; Us, the absolute 
velocity with waich the water leaves the buckets; w, the velo- 
city which th» water has on its entrance, relative to the 
buckets; ts, tue relative velocity of the water in the buckets at 
the exit; v, the circumferen velocity of the wheel at the 
entrance of the water ; vs, the same at the exit of the water; Ii;, the 
radius of the wheel at the entrance of the water ; R,, the same at the 
exit, and a, 8, y, the angle, under which the directions of the velo- 
cities U, w, aud ws, respectively meet the circumferences of the 
wheel, and taken as shown in Fig. 1. 
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SECTIONS THROUGH GUIDES AND BUCKETS OF A FONTAINE TURBINE, 


For a Fontaine turbine 1; = vr, and R; = Ra, and we write for 
these : - R, the mean circumferential velocity and mean radius of 
the wheel, 
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FOURNEYRON TURBINE, 


The water in moving through the guides will, at the exit of them, 
have a certain velocity, which we will suppose to be U. The 
theoretical fall which is necessary to give the water the velocity U 


is where g is the velocity acquired by « body at the end of 
g 


the first second of its fall ina vacuum. In reality this fall will be 
higher as there are resistances to be overcome. First there is the 
friction of the water against the sides of the guides and the reser- 
voir; and, secondly, the resistances which the points of the guides 
and buckets cause in opposing the flow of the water where it meets 
these points. The additional value of fall which is required to 


overcome these resistances may be expressed by Z oe where} Z is 
a co-efficient. The real fall thus giving the velocity U will 
be = «1 +-Z) 0. 


The water in entering the wheel must not lose any velocity, nor 
must the direction of the velocity be altered, otherwise there will be 
a loss of effect. We express this by saying the water must enter 
the wheel with the absolute velocity U. Now, the water in the 
wheel has at its entrance a velocity relative to the wheel, which we 
called u,; and, as the wheel there has a circumferential velocity v 
both velocities combined, according to the parallelogram of velocities, 
will give the absolute velocity of the water at the entrance—that is, U. 

Is the diréction of the buckets chosen, the value of w: is then given 
and is the value of » given, the direction of the buckets or the velo~ 
city is fixed. According to a trigonometric proposition, we get 
u from the triangle a, b, c, ex _ 

ui = Y UF + of —2U 0 003.0. 
With this velocity the water acts upon the buckets at the entrance 
of them. 

If the sections of the orifices of the buckets were at all points 
large enough, the water would escape from the guides with the 
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highest velocity it could attain by the fall acting upon it. But, 
if these orifices are small enough, the water will be partially stopped 
in flowing through the guides, and will bave the highest velocity 
the fall can give, in the buckets. We may generally suppose U 
amaller than the velocity due to the fall acting upon the guides, 
That part of the fall, now, which produces no velocity will cause 
pressure on the water. A stone laid upon the hand will only press 
with its full weight upon the hand so long as the hand does not 
move; but, if the hand moves downwards, the pressure will 
decrease, and will cease altogether when hand and stone—the latter 
moving by itself—have the same velocity. If the water moves out 
of the guides with its full velocity, obeying the fall, there will be 
no pressure at that point; but, if the water has a smaller velocity, 
that part of the fall corresponding to that velocity can give no pres- 
sure, and only the remaining fall will give pressure. 

The pressure at the exit of the orifices of the guides corresponds 
when the water is not moving, to the height H,; and as the fall 


producing the velocity U is (1 + Z) A the pressure at the clear- 
ance between guides and buckets will be 
2=H— (142) — (1) 


This pressure will accelerate the water in the buckets, which 
has already the velocity “4. The remaining fall of the total 
useful fall will also accelerate the water with a height 
Hi — Hy, (for a turbine working under water this height will 
be negative); and, lastiy, will increase the centrifugal force 
caused by the rotation of the water. This centrifugal force can be 
expressed by a fall of °* ai 
2g 
taine turbine. But there are also resistances to be overcome; there 
is the friction of the water along the sides of the buci.ets; there is 
always a slight shock at the entrance of the water in the buckets, a 
loss of velocity caused by the thickness of the guides, producing 
eddies b-fore the water unites; and, lastly, when the turbine works 
under water, the resistance caused by the water moving out of the 
turbine against the water in the tail race. We shall not be far from 
the truth if we express these latter resistances by the same co- 
efficient as those of the water moving through the guides. «2 
is, therefore, the velocity at the exit of the buckets, and hence we get 


,and is consequently = o for a Fon- 


the fall representing the resistances= Z4* 
” 


now, the fall causing the velocity w., and we have— 


In summing up we get 


oF — H,— (142) 2 Hm + ON a + 
29 29 29 29 29 


or, 

(1 + Z) u,? = 29H — (1 + Z) U? + 02— v7 + wi, 
and if we set for w its value found in a previous equation, we have— 
(1 + Zu? = 2yll — (1 + Z) U? + v2—v2 + U* + 1)? —2 Unicos. a; 
or, 

(1 + Z) uw? = 29H — Z U2? — 2 Ur, cos. @ + v2’. 

Let A equal the effective sections of all the orifices of the 
guides at the exit of the water, C equal to those of the buckets also 
at the exit of the water; then, under the supposition that these 
orifices are always filled with water, which will bo the case when C 
is not too large, we shall have, as the same quantity of water passes 
through each of them, 


w2C=UA; 
or, 

«, = U A. 

2 G 


‘This value of ~, substituted in the equation gives-— 


(1 + Z)U? e. = 29H — 2U2 — 2Um cos. a + 1", 
or, 
2 H = (44 (1+ 2) ©) UP + 2 x, 008. aU =r. (2) 


This equation must be fullilled for any turbine, and may be 
useful to check the results of experiments. For the theory 
is the fundamental relation expressing the properties of the 
flow of the water through a turbine. It will be very nearly 
right even for turbines where there is a shock by the water entering 
the buckets, or in the case of experiments where the velocity of the 
wheel differs materially from the best velocity. To express from 
this equation U or v, independently from each other, we have to 
get an equation between these two. From the triangle a, 4, c, in 
the former figure we have 

vi sin. B = Uo sin. (6 — a). 

By introducing this relation we introduce the angle £, that is 
to say, we introduce the principle that the water must enter the 
wheel entirely without shock, but equation 2 holds almost good for 
a slight shock in the turbine. 

Substituting for v7: its value 


= U, Sit (B—«a) 


a 
sin. B 
and for 
— 's 
2=>- vt 
R, 


wo get— 
% ly 4. Z A*) ya 4. o sin. (A — a) cos. « U2 
2g H (4 + (1+ Z) Ga) U 1. 2 <a 
__ sin. (8 —a) Rt U2 
~ sin. °6 Re’ 
and ultimately we have— 


a 2g q 
Us Z4.(14Z) A‘ + g sin, (B— @)cos.@ __ sin. (*7B — a) hy? (3 
ce sin. B sin. 76 Ky 
and 
= ae. (4) U. (4) 
sin. B 


For a Fontaine turbine these equations will be— 


/ zg x 
U= A/ 44140) % + O— e E te) 

er, 

mate = Sea . 

Ce aeeyer se ©) 

J 1 + Z+ (+2) Fa oe 98 

and 

p= Sin. (8 — a) yy, 6 

— sin. B v () 


These formule apply to any turbine, under the supposition that 
the water enters the buckets without shock, and they will answer 
every question relating to the flow of water in an existing turbine. 
The meaning of the formule will be further brought out by the 
following investigations. 


FormMvuLa ror THE BEST Errxct. 


Till now we have ignored under what circumstances a turbine 
works with the best effect. In taking up that question it will be 
easily comprehended that, besides the supposition that there ought 
to be no shock by the entrance of the water in the buckets, a turbine 
will work with its best effect when the absolute velocity U, with 
which the water leaves the wheel is as small as possible. i 





* Ifthere should be oe contractions of the water flowing through 
2 and C, the equation will not hold good; but this wili be considered 
hereafter, 





| quite an unnecessary operation, 
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velocity will be the smallest when the angle y is as smal! as possible, | 
and, further, when the direction of U, is normal to the cireumfer- 
ence of the wheel at the exit of the water, as shown in the accompany” | 
ing figures. The smallest practical amount of y is 15 deg. to 20 deg. 
Tat angle fixed, the velocity U, is the smal est, as we have said, 
when its direction is normal to the direction of r,. In that case we 
have 

i) téy COS. ¥ ; 


or for w, its value of A U substituted, we get 
o 


= A cos. y | 
c 


or, 


“= Ry A cos, y UV, (7) 
which equation will be for a Fontaine turbine. 
A : > 
v = —cos, y U. (8) 
c Y 


A turbine so constructed that its properties satisfy the equations 
3 to 6, will work with its best effect when the circumferential 
velocity of the wheel has a value to satisfy also the equations 
7 and 8; and this will be the case, as we find by comparing the 
equations when 
sin. (6 — @) = Bi A cog, x3 (9) 
sin, B Rh, C 
and for a Fontaine turbine, when 
sin. (B— 0) A cog, y. (10) 
sin. B C 
These simple equations give us the means of judging when a tur- 
bine works with its best effect, and fix the value of the relations 


. entirely by the angles, We could introduce now the value of - 
so found in the previous equation, and we would get U and v ex- 
pressed only by the fall and the value of the angles, but this will be 


The foregoing equations contain everything relating to the 
theory of the Fourncyron and Fontaine turbines. The equation 1 
gives the pressure in the clearance between guides and buckets 
of the turbine; the equation 2 shows the dependencies of the 
principal properties of tue turbine; the equations 3 to 6 give the 
best velocities, U and v, when the relation between the section of | 
the orifices of guides and buckets at the exit of the water is fixed, 
which best velocities are not necessarily the absolute best velocities, | 
| 
as this depends from the value of ‘ , but the best velocities under | 





the circumstances; the equations 7 and 8 show the value of the 
circumferential velocity of the wheel, if the wheel takes out all the 
power from the water; und, lastly, the equations 9 and 10 give 


the value of the relation & expressed by the angles, and under the 


same supposition, aud permit us to judge if a turbise works, or will 
work, with its best effect. All that remains now to be done is to 
givo the formule a practical form, and provide means for pronounc- 
exactly upon the value of U for different values of pak 
U 

APPLICATION OF THE GENERAL ‘THEORY. 

The value of the absolute velocity, Uz, with which the water 
leaves the wheel is generally taken, when it is expressed by a 
height of water necessary to produce that velocity, as tive per cent. 
of the fall. The effect of the turbine will not be materially 
altered by allowing this absolute velocity a somewhat larger value 
for the same angle y in taking v2 = w. In that case we dispense 
with cos, y, and the equations 9 and 10 go over in 

sin. (B@—a«) Rh A 


BS 


sin. B 
sin. (6 — @) — 
blu. 8 


Substituting the value of tho relations between the angles in equa- 
tion 3, we get 


A . ‘ P 
a for a Fontaine turbine. 


—— eS: 
a: > 2 2 ae 
4+(U1+7 et | aniem =, 
OTD & =. ¢ 


or— 


v=/ —_ 

4 ' A? Ry 4 

“4 (1+. > = sm 
(i 7 co) + i G COS. @, 





A (11) 
and for a Fontaine turbine— 
. La | 
: RP os (12) | 
4(1+¢) Pa ome x3 
and for the best velocity we have— 
R, A SA 2y H - | 
a=-- = ae — 2) | 
Rk, C y A oh A... (13) 
2 Z (i + a + 2 i 6 cos. &, 


and for a Fontaine turbine— 


tA 2gH B 
"Oo Z(1 a’ +2cos.e 4. 
( +&) i" 08. & G 


In designing a new turbine the first question that must be settled, 
when the fall and the quantity of water that has to pass the wheel 
are given, is the velocity U. A large value for U gives a smell 
wheel and a small pressure in the clearance between guides and 
buckets, and, consequently, a small loss of effect only, by water 
escaping through that clearance. But this velocity, especially when 
the turbine works under water, must not be taken too large; there 
should always be some over-pressure, to insure that water—or 
when the turbine works in air, air from the outside—will not enter 
the wheel. 


To get an approximate estimate for U, as dependent from “ we 





will neglect friction and resistances altogether, and set Z = O—in 
that case the formulm 11 and 12 will be— 


- / a 
2 mh A COs, a, 


Rk, 0 
and for a Fontaine turbine— 
ae fee 
2 cos. a —, 


and if we keep only the latter turbines in view, for an instance, we 
may write— 





U? " H 
29 2 cos. « A, . 
and 

O H, for 2 cos. aA = 1, 07. A= _ i 
29 C C 2cor.a 
CG ' = ; 2 
— a 2 Lee=%erlw= 
s* 3H, for 2 cos. “5 hel tue Ce 
: 8 
G . i H, for 2 cos. eA= 3, 0° ===> 
2¢ Cc C = 2cos. « 


Fen. 24, 1865. 


On \ ; 
These values for © for an angle of 24° for « would give as cos. 
‘ 
ae | OO1S 
{ Wf 
4 I] 
Z¢@ ( 
2 H, for 4 8 
-q ( 
U" ’ H, for Aig 
-9 ( 
In the first of these three cases, C is nearly double as large as A, 
and the water while k aving the guide 8 with a velocity due to the 


whole fall leaves the buckets with only half that velocity. In the 
second case, where only half the fall is spent in producing velocity 
at the exit of the guides, the water leaves the buckets with the same 
velocity, the sections of the orifices being nearly equal. In the latte: 
case, where the velocity with which the water leaves the guides is 
smaller still than in the second case, the velocity at the exit of the 
buckets increases. We shall get a better insight into this by det-r- 
mining the velocities the water has in the buckets on its entrance 
into them. For this we need the formul for the best velocity ¢, 
for a Fontaine turbine this, taking w= e— 


sin. (8 — a) _ A 
siu. 2 oa Cc 
Is 2 = 2a, this equation will be— 
sin. a@ _ sin. @ A 
sin. 2@ 2sin. @ cona@ = © 
or— 
1 as 
2cos. @ Cc 


which is just that value for which we found = H. We seo 


further, that for sin. (@ — «) = 90%, for which sin. 2 = sin. 
(90° + «) = cos. «, that == _! , a value we found for — = 
C cos. @ 29 
3H. Lastly, if we take sin. (8 — «) = 180° — 2 «, we get (at 
least, for « = 30°) near enough for our purpose — = : the 
c 2 COS. a@, 
* Ot. « 
value found for — when — = } H. 
C 29 


The velocity u, with which the water enters the buckets, we find 
according to a trigonometrical proposition, 





» —t sin. « 
“= .. 
81D. pp 
If now we set 2 = 2a, we can write approximately 
“=F ) 


and for 
B= 90°+ a; w= tang « U = 0,44 U (for a = 24° 
and for 
p= 180°’— a; w = UL 

We are now enabled to see how the water moves, for these three 
cases, through the guides and buckets of the turbine. 

In the first case the water leaves the guides with the full amount 
of velocity due to the whole fall, enters the buckets with a relative 
velocity of half of that velocity, and moves throughout the buckets 
with a constant velocity ; and for such a turbine the angle is twice 
as large as the angle e, 

In the second case the water only leaves the guides with a velocity 
equal to that due to half the fall, enters the buckets with a still 
lower velocity, which is only about half of that with which it leaves 
the guides, and increases by moving towards the exit of the 
buckets, and leaves them with a velocity equal to that with which 
it left the guides. The angles have in this case always a relation, 
that B = 90° + a. 

In the third case the water leaves the guides with a very low 
velocity, being only that due to a third of the fall; it eniers the 
buckets with the same velocity, which increases during the way 
through the buckets, and leaves them with a relative volocity of 
about 1°62 of that with which it left the guides. The angles 6 and 
a differ very much in this case, 6 being about = 180° — a. 

These results show that, in the first case, although the water 
moves through the guides with a high velocity, this velocity de- 
creases, and is less than in the other cases in moving through the 
buckets. ‘Turbines constructed according to the first case have been 
called “ pressure turbines,” and those according to the other cases 
“reaction turbines,” where the former name was evidently chosen 
because there is no pressure in ihe water acting upon the wheel, 
the water only acting with its vis viva. It may be here remarked 
how erroneous it is to suppose that, with reaction turbines, the 
water acts partially by pressure and partially by its velocity. If 
there is pressure at the clearance between guides and buckets, that 
pressure cannot act directly, tending to revolve the wheel, as the 
pressure upon both sides of a bucket is equally large, the pressure 
can only create an acceleration of relative velocity while the water 
is moving through the buckets; aud the whole velocity of the water, 
as far as possible, is taken out of it again by the revolving wheel, 
as, say, a railway train in motion gives off its velocity to an opposing 
resistance. If the wheel is stopped by « brake, the relative velocity 
of the water in the buckets wiil, at the same time, be the absolute 
velocity, and the water will leave the wheel with its whole velocity 
only diminished by friction ; and although astrain is exerted against 
the buckets, there will be no work done. If a smooth ball is run- 
ning upon a fixed inclined plane, it will, at the end of its motion 
along the plane, have gained nearly the whole velocity it could 
acquire; but if we allow the plane to move in the direction the 
body tends to move it, there will be work done, and velocity will be 
taken out from the body, as its relative velocity is not now its 
absolute velocity, but the latter is a resulting velocity, from its 
relative velocity and the velocity of the plane. 

In every turbine, whether pressure or reaction, the water acts upon 
the buckets in the same way, that is, by giving off its vis viva. 

The first variety has the water (or ougut to have the water) 
moving in the buckets with a constant and much lower velocity than 
that with which the water leaves the guides; and in the other 
variety the water has, at the commencement of its movement 
through the buckets a still lower velocity; but this velocity in- 
creases every moment, and has its highest value at the exit of the 
buckets. 

In the foregoing we shall have a pretty good estimate of the 


velocity with which the water leaves the guides in terms of Fo and 


we shall know, too, approximately the angles corresponding to 
each value of < We will put the results ascertained together, 80 


as to have an estimate of the values at once:— 


Us — H, for 4 = 1_g=26e 

29 C 2cos.a 

U? 3 nforA= 2 p= +42 

=O ’ “2 ns ond in i 

Uy H, for a ae 8 = 180° — @ (only approximately). 
is C 2cos.da 


In constructing a turbine the exact amount of U to be fixed upon 
is evidently not of great importance. A few values of — are only 
necessary to substitute in our formul~, to ascertain how U turns 
out. But some may deem it necessary to express in terms of U, 
and, therefore, we will write down (from formula 11) the exact 
value of oS We get, by transforming this equation— 


A’ 9RA, _ 29H 
Z(1+z%,) +25, G08 « =: 








Fes. 24 1 865. 


From which, after reducing, resulte— 
" an Z 
Aad ( — Bon at SB conta + OEY — x) cay 
( Z ht, Ky ( 
And for a Fontaine turbine is-- 
A_! ( — cos. « + SAS cos? « ry 2g HZ —7") 


These equations are not in such a form as to get a value for 


= <- 15 
a= (15) 
0, 


) 
A when Z = as it assumes the form v. 
Cc rt) 


Having now determined A , we have to find the angle 7. « ig 


entirely to be assumed, and is naturally so, as to different values 
of a belong values of 8, satisfying the equations for U and = We 


ra, the equation— 
Sin. (3—«)_ RA 


Rk, C 


have, taking t 
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that patentees are, as a rule, willing to t licenses to work their 
inventions on reasonable terme. To do so is obviously their inte- 
rest; and it may be assumed that what is men’s interest to do will 
generally be done. Exceptions may occur, but these, it is asserted, 
will be insufficient in number and importance to justify a peculiarly 
sweeping interference with rights to which the law has assigned the 
character of cy 4 

Apart from the above considerations, the practical difficulties 
appear to be regarded as all but insuperable. No rule can be laid 
down for estimating the value of a patent, or the amount of charge 
which may be reasonably im on those using it. These will 
vary in every instance; and it is manifestly futile to require the in- 
ventor to grant a license when applied to, unless some provision be 
made for determining the price to id, 
— a prohibitory price would render the law inoperative. 
Sut on this question of price individual opinions must be expected 
to vary widely; and it is impossible to suppose that any system of 
arbitration would prove satisfactory where neither precedent nor 
custom, nor fixed rule of any kind, could be appealed to on either 
side. 

4. As to the repeal of invalid patents. 

It appears to be generally felt, more especially by those who are 





As the value of : cannot be fixed by theory, it must be d, 


2 
and we may consider in the foregoing equation every quantity 
given but 2, which we get now from the equation— 
Cotang. 8 = cos. « — 4 Sin. a 

The cotang. of @ will be = O, for @ = 90 deg.; and if we get a 
negative value for cotang. 8, it means that the angle lies in the second 
quadrant ; the supplement to the angle answering that value will 
then be the angle 6, as— 

— cotang. 8 = cotang. (180° — ). 

We have now found all the chief dependencies of the turbines, 
when U was settled b: forehand. A simpler method of os 
the properties of a turbine is to settle the angles beforehand, an 
use the formul as given in the general theory. W. 8. 








REPORT OF THE COMMISSIONERS APPOINTED 
TO EXAMINE INTO THE WORKING OF THE 
PATENT LAW. 

(Continued from page 98.) 


Ossection is taken by a third class of witnesses to the payments 
of £50 and £100 on the renewal of the patent at the end of the 
third and seventh years respectively. It is alleged that the periods 
of payment are fixed too early in the duration of the monopoly ; that 
many valuable patents have, even in their seventh year, failed to 
become profitable from the difliculty of inducing manufacturers to 
adopt new methods of working, and that in such cases the patentee 
is either unable to procure the necessary sum, or is unwilling to risk 
the additional expense, and therefore allows his patent to drop; 
that thus the system inflicts a hardship on the inventor, and retards 
the general progress of improvement. Several modifications of the 
law are proposed, one alternative being to reduce these payments, 
another to postpone them till the end of the fifth and ninth years 
respectively. itis also suggested that some inconvenience arises 
from the fact that, on nonpayment of the renewal fees, the patent 
becomes at once void, and that much of the hardship complained of 
would be obviated if the Lord Chancellor were empowered to allow 
the continuance of the patent on payment being made, though after 
the proper time, provided the patentee were able to prove that the 
delay had arisen from accident, or from a mistake not involving 
gross negligence. 

Among the engineering and manufacturing class there seems to 
be some inclination to urge the adoption of a system of annual pay- 
ments, on the ground that the burden would thus be more equally 
distributed over the whole period of the patent, and that the rich 
and the poor inventor would thereby be brought upon more equal 
terms, while there would be a constant tendency on the part of 
patentees to allow an unremunerative patent to drop at once. 

The propriety of a system of annual payments is, however, deuied 
by the greater number of those who have given evidence before us, 
who rely on their experience of the difficulty that is now constantly 
found in getting patentees to ensure the renewal of their patents 
by the necessary formalities; they maintain that this difficulty 
would be the source of still greater evil if the same process had to 
be gone through from year to year. 

Whatever be the scale of payment adopted we find a very general 
expression of opinion that the price to be paid by inventors, in the 
aggregate, should not be more than sufficient to provide for the 
expenses of the Patent-oflice, library, and museum; and that these 
should be maintained ip the highest state of efficiency, so as to give 
inventors the utmost facility for ascertaining the status of every 
branch of invention. 

2nd. As to the introduction of a system of preliminary examina- 

tion, its character, and by whom it should be conducted. 

It is urged, in opposition to any further course of preliminary 
examination than that which is at present pursued, first, that the 
principle of our law requires the inventor himself to make such an 
examination, inasmuch us he takes out a patent at his own risk ; 
and next, that it could not be conducted in a manner free from ob- 
jection. That if it were exparte, the interests of the public would be 
uo better protected than they now are; if subject to opposition the 
inventor would be deprived of the protection of secrecy, while he 
would in fact be subjected to a premature trial of his patent, and that 
such a trial, even if 1t resulted in his success, would be no protection 
to him against future litigation. 

That if the result of such an examination was to be final, the 
examining body would seldom undertake the responsibility of 
refusing a patent; if subject to appeal they would, on the hearing of 
that appeal, be placed in the position of defendants. That on the 
whole the result would be increased expense and delay to tie 
patentee, with no greater security either to him or to the public. 
‘These opinions, though proceeding from a limited number of wit- 
nesses, deserve cousideration from the knowledge and experience of 
those by whom they are entertained. 

On the otiier hand there is a very strong expression of opinion, 
and one not confined to any particular class of persons, in favour of 
some more strict preliminary examination. lt is suggested by a 
few of these—but only by a few—that such an examination ought 
to embrace an inquiry not only into the novelty but into the utility 
of the invention. It is admitted that the inquiry as to novelty 
must be limited to matter which is to be found in a printed form, 
and should not extend to oral testimony as to priority of user. 

It is proposed that such an examination “ conducted by the 
members of a mixed board of examiners, consisting of one or more 
barristers, and a proportionate number of practical and scientific 
men; aud that this board should, unless forming part of, or acting 
In concert with, some special tribunal to be appointed for the trial 
of patent cases, be assistant and subordinate to the law officers of 
the Crown, whose official duties in respect of patents should other- 
wise remain unaltered. Twat the result of this examination should 
be either a decision subject to one final appeal, or a certificate 
which, whether favourable or unfavourable, should be appended to 
the specification. 

The geveral opinion seems to be that the interest of the public 
would be suflicieutly protected at tho hands of the examiners, and 
tual atany rate the result would be to exclude many applications 
which now of necessity pass without comment 

With respect to caveats, it is held by a majority of witnesses that 
the Present system should remain unaltered, subject to such modifi- 
cations in practice as might be required by the institution of preli- 
minary investigation. 

3. As to the propriety of making licenses compulsory, or of re- 

quiring user within a given period. 

As against these propositions, it is t 





ded by some witnesses 





tely concerned in mi ing the litigation of patent rights, 
that some proceeding more simple in form, and therefore more ex- 
peditious, should be adopted for the repeal of invalid patents. That 
this might either be by petition to your Majesty in Council, or by 
motion in a court of equity. The most serious objection to the 
present mode of proceeding seems to be, that while a patentee, if he 
maintains his patent, will only get sach costs as may be covered by 
the bond which is required from the petitioner against him, the 
petitioner, on the other hand, if he succeeds in his object of upset- 
ting the patent, will get no costs. 
As regards the issues to be tried, it has not been shown to us that 
avy alteration in the form of the proceeding for repeal would mate- 
rially shorten them, or diminish the expenses of the trial. 


III. 

The evidence before us shows an almost universal feeling of dis- 
satisfaction with the present mode of trying questions of patent 
right, while there are many and various proposals for the constitu- 
tion of a tribunal which should be more expeditious and less expen- 
sive. The principal fault of the system lies in this: that the jury by 
whom the case is tried seldom possess even so much scientific know- 
ledge as is necessary to enable them to understand the evidence. 
Advantage is constantly taken of this deficiency; first, in a subtle 
and vague drawing of specifications ; again, by an artful generality 
in the form of framing the issues to be tried; lastly, on the trial, by 
the introduction of a cloud of scientific evidence, to perplex rather 
than to explain the true points at issue, It is possible that these 
difficulties might to some extent be obviated, as has been suggested 
to us, by requiring a greater strictness in drawing the specitication 
and claim ot the patentee, or by a more perfect scheme for settling, 
in the presence of the judge, the issues to be tried; but it is almost 
without exception admitted that a radical remedy is only to be found 
in reforming the constitution of the tribunal itself. 

The main point in doubt is, whether this reform should go to the 
extent of constituting a special court for the trial of patent cases, or 
whether the existing jurisdictions of the courts of law and equity 
should be maintained in a modified form. The objections to a special 
court are various and strong. Jn the first place, the want of suflicient 
business to occupy its time fully. Secondly, that on trials of patent 
cases questions are frequently arising which require an extended 
knowledge of other branches of the law; and that a judge selected 
for his special acquaintance with mechanical and scientific topics, 
and one who in his judicial capacity was principally engaged in the 
consideration of such questions, would not be so competent to deal 
with the whole subject-matter of the case as one by whom all 
branches of our law were in turn handled. Thirdly, that such a 
constitution of the court would render it extremely difficult, if not 
impossible, to secure an effectual appeal. We do not find that these 
views (with the exception, perhaps, of the first) have been met by 
arguments of equal weight. Assuming, therefore, that it would not 
be advantageous to constitute a special patent court, wo have to con- 
sider what has been proposed in aid of the existing jurisdictions. 

The general proposal is that the judge, on trial of a patent case, 
should either be aided by scieutific assessors, or that the case should 
be tried by a jury composed of from five tu seven scientific persons. 
The latter plan does not appear to us to be wholly satisfactory, 
owing to the difficulty there would always be in getting a suflicient 
number of scientific men to compose a jury sufficiently competont 
and unbiassed. 

The conclusion which we have drawn from the evidence is, that 
a court might be satisfactorily formed on the former Fes taking as 
a general model of its constitution your Majesty’s High Court of 
Admiralty, assisted by the Trinity Brethren. It is difficult accu- 
rately to estimate the weight of evidence as to whether those asses- 
sors should act judicially, or merely by way of instruction and 
advice to the judge; but the balance seems rather to incline to the 
latter view, which would place them in a very similar position with 
the assessors to the High Court of Admiralty, 
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persons it is proposed to limit the grant to nations of those countries 
whose governments allow the reciprocal privilege to your Majesty's 
subjects; and, further, to impose as a condition that the inven 

be worked, or licenses granted for working it, in this country, fol- 
lowing the system which prevails generally on the Continent. 

2. Asto confirmations. 

With a single exception, and that merely as « statement of 
opinion, unsupported by argument, we find no suggestions made to 
us with a view to the elteration of the present system on this point. 
We find that only seven applications have been made for confirma- 
tion of a patent under 5 and 6 Wm. IV., c. 83, s. 2, and only one of 
such applications has been acceded to. We see no reason for retain- 


| ing a power of which no practical use is made, 
In the absence of such | 


3. As to prolongations, 

We do not find that the witnesses, with one exception, complain 
of the existence of prolongations, This may, however, be accounted 
for by their extreme rarity, 

A careful consideration of the evidence giveu by the clerk to your 
Majesty's Privy Council leads us to the opinion that prolongations 
should not be in future granted. 

The power of granting them is in its nature arbitrary, and it does 
not seem just that the public should be excluded for a term of years 
from the use of an invention which, in the ordinary course of law, 
would otherwise become public, simply because the inventor has 
reaped from it a smaller profit tpuselbly through his own want of 
business habits) than he thought himself entitled to expect. The 
uncertainty, moreover, whether an application for prolongation will 
or will not be granted is an evil to all parties concerned. 

4. As to disclaimers and da of alterations, 

It has been stated to us that the former of these proceedings some- 
times results in the enlargement of the patentee’s rights, and that 
more strictness ought therefore to be ised in allowing them. 

With respect to memoranda of alterations, we do not find thatan 
serious objection is taken to a continuance of the present system. It 
is indeed suggested that, following the French law, patents of addi- 
tion should be allowed. No reasons, however, are given us in sup- 
port of this view. 

We have thus stated to your Majesty the general result of the 
evidence before us, and the conclusions to which we have come after 
considering it. 








(To be continued.) 


A Trai Upser sy tae Winp.—An account has been received 
of a goods train being overturned by the wind, while on its way 
from Trieste to Ofen. The hurricane known as the bora raged with 
such violence that the telegraph wires were blown down, trees 
uprooted, and the railway cuttings were filled with snow. A goods 
train was proceeding at full steam, though with difficulty, anda 
sudden gust of wind, immediately followed by a second, was so 
great that it went off the rails. Two carriages were overturned, 
and three others were thrown on to the embankment, and rolling 
to the bottom, were broken up as they fell. No lives were lost. 

Tux Armstrone Gun at Fort Fisuer.+-The Federals, on capturing 
Fort Fisher, discovered within the walls certain Armstrong guns. 
The New York Times comments on this fact as follows:—“ Admiral 
Porter, with his report of January 20, sends a list of the forts which 
have fallen into the hands of our forces, and states the interesting 
fact that in each of the forts there was an Armstrong gun with the 
‘broad arrow,’ the mark of the English Government, upun it, and 
the name ‘Sir William Armstrong,’ marked in full on the trunnions, 
In the list of guns captured, however, he does not specify one gun 
for each fort, and it may be that he meant by ‘ each of the forts’ 
only Forts Caswell aud Fisher, in which there certainly were 
Armstrong guns. One of these-—the one mounted in Fort Fisher— 
is said to have been presented by Sir William Armstrong to Jeff. 
Davis, and is described as a very beautiful gun, made of twist 
wrought iron, with a solid mahogany carriage. This gun the rebels 
seem naturally to have been very choice of, as Colonel Lamb's 
orders, in reference to the fire from Fort Fisher on the first attack, 
specified that ‘the Armstrong will not be fired except by special 
orders,’ aud certainly this is not to be wondered at. The English 
Government bas the patent for these guns, it is understood, but 
still the Government itself can hardly have furnished all the 
Armstrongs which were mounted—one in each fort. It is more 
reasonable to suppose that they were furnished by the maker him- 
self, whose name they bear, And if Sir William not only furnished 
all these guns, but made a present of this ornamental one, the rebels 
would naturally be very choice of it. And we shall also be very 
choice of it. A telegram from Washington states that it is to be 
deposited at West Point. We trust that it will be so labelled that 
every one who sees it will know what it is and how it came there, 
We trust, also, that if the inquiry which suggested itself to Admiral 
Porter as to how these guns, which the English Government claims 
the exclusive right to use, came into the possession of the rebels, is 
ever answered, the answer may always be found posted up in some 
durable way wherever the gun is, so that the gun may always tell 


| the double story of the bravery of our gallant soldiers and sailors, 


There is again a | 


great variety of opinion as to the mode iu which the assessors | 


should be chosen. It is said, on the one hand, that they might be 
selected by the judge, or by the parties, with a reference, in case of 
dispute, to the judge, from scientific men generally. With respeet 
to this latter proposal, the only doubt is whether, considering the 
high value which is put upon scientific evidence, men of sufficient 
eminence would be induced by any such fee as the court would pay 
to give up either their usual avocations or the chance of being em- 
ployed by one or other of the parties to the suit. On the other hand, 
if such assessors are to be a permanent and independent body, there 
will be a like difficulty in providing for payment of sufficient 
salaries to secure the services of scientific men numerous enough to 
give the opportunity of selection fur the various classes of cases, and 
eminent enough in their professions to be willingly accepted by the 
rties. 

Pt seems to be generally thought that the assistance of an ordinary 
jury in patent cases is not requisite; there is, however, a certain 
amount of unwillingness to give up that which is considered by 
many the safest form of tribunal for the weighing of facts and pro- 
babilities; it has, therefore, been suggested that the employment of 
a jury might be at the joint request of the parties, or at the discre- 
tion of the judge. 

We have been informed that no difficulty would be found in 
setting apart a court for the trial of patent cases, and in providing 
for the attendance in rotation of one of the judges of the courts of 
law and equity. - 


1, As to granting letters patent to importers of foreign inven- 

tions, and to foreigners. 

It has long been the practice, founded on judicial decision, to con- 
sider that the use or publication of an invention abroad did not 
deprive that invention of the character of “a new manufacture 
within this realm.” It appears to us, and is generally admitted in 
the evidence, that the present facilities of communication subsisting 
between all parts of the world have done away with the only valid 
reason for such a construction of the words of the statute of mono- 
polies. The object of allowing such patents might fairly be, in an 
age of slow international communication, to encourage enterprising 
persons to go in search of and to introduce to this country useful 

rocesses employed abroad, but not otherwise likely to be adopted 

ere, for the want of which we should long have been behind other 
nations. It does not, however, seem worth while to continue the 
same facilities now, when foreign inventions are most frequently 
patented in this country and in their native land simultaneously, 
especially as we are well informed that one result of the practice is 
to encourage unscrupulous persons to steal the inventions of 
foreigners and to run a race with the legitimate owner to get them 
patented here. 

The general opinion seems to be in favour of granting patents to 
foreigners, or to their agents or nominees in this country. By some 


and of the sincerity of Eagland’s neutrality.” 
Ramway Accommopation in America.—The American railway 


| system has now aud then been held up to the “ Britisher” as an 


| temporary; itplaces matters in a er! 
l 





example of perfectiou. We cut the following from a New York con- 
different light : —** Con- 
sidering the fact that the Americans, of all people, live the most on 
railroads, they get the least comfortfrom them. The unpunctuality, 
irregularity, want of regard to the public convenience, discomfort, 
and lack of speed, on « great number of our American railroads, is a 
disgrace to any civilised country. It might be supposed that, of all 
communities in the world, the merchants of a city like New York, 
rapid and enterprising, to whom time is everything, would secure 
speed above all in their means of communication. And yet we 
venture to say that scarcely a railroad around New York c:n puta 
merchant, living twenty miles out, in Wall-street, in less time than 
an hour and three quarters—thus compelling him to spend three 
hours and a half on the road every day! How long would the 
London merchants endure such rates of travel into the city? Tben 
consider the discomfort of our daily trains from and to the city, 
where it could be thoroughly known beforehand how many pas- 
seners would probably need accommodation; and yet how many are 
forced continually to stand six or eight miles! The heating arrange- 
ments, too, are the most unwholesome and disagreeable. Sixty 
passengers are shut up ina box, without ventilation, and a great 
stove blazing out heat at each end; but in such a way that one’s 
head is always burning, while the feet are half freezing. It is not 
to be wondered at that doctors impute much of our prevalent diphtheria 
and sore-throat and bronchitis to these furnace-boxes. When will that 
benevolent inventor arise who will heat railroad cars by steam 
beneath the feet, or some similar contrivance? Beside these dis- 
agrémens, there is, with some roads, the leaving the passengers in the 
upper part of the city, three miles from their destination, and letting 
them find their way in the cold to their place of business; the want, 
on some roads, of printed labels for luggage—leaving a faint chalk- 
mark to determine whether a trunk goes a hundred miles one way 
or fifty miles the other ; the lack of comfortable first-class coupé cars 
for families to make long journeys in ; and the absence of that very 
simple English institution—the “ parcel-office.” Here, if a lady 
comes in to shop, or if a gentleman wishes to market or make a 
purchase, all they can do is to have their parcels sent to the express 
office in the railroad station (as the baggage room refuses to receive 
them), and there they remvin till called for, costing twenty-five 
cents a parcel for storage, sometimes as much as the package is worth. 
In any English railroad station there is always a little parcel-office 
connected with the baggage-room, where any bundles can be left, 
and from which they can be obtained by the payment of twopence 
each. It may be arged that these are small matters for great rail- 
road companies to look into; but, after all, the comfort of life is made 
up of just these small things, and the whole machinery of living in 
a great city like New York ought to be as complete and regular in 
its working as in any European city.” 
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Tuts invention, patented by Mr. Andrew Barclay, engineer, 
Kilmarnock, N.B., relates to certain improvements in apparatus 
used or employed for the purposes of injecting and ejecting fluids, 
and consists chiefly in extending the annular nozzle, used in instru- 
ments for injecting liquids, through which the liquid passes to a 
much greater length than has hitherto been accomplished, also in 
forming an annular passage beyond the first-mentioned nozzle for 
the purpose of obtaining an annular sheet of steam or water after 
the steam has passed through this nozzle. By this arrangement it is 
claimed that a far superior force both for raising and forcing fluids 
generally is obtained. 

Another improvement under this invention involves the forming 
of a tapered or conical condenser, into which steam or other con- 
densable vapour is admitted in such quantity as may be required 
for the purpose of injecting or ejecting fluids. In this arrangement 
the fluids, either injected or ejected, have imparted to them the 
momentum of the fluid, moving with the velocity of the vapour 
used rushing into a vacuum. 

A very simple modification of this improved apparatus is shown | 
in vertical section in Fig. 1. The cylindrical body of the apparatus | 
may all be cast in a piece, but it is preferred to construct it of three | 
separate castings screwed or bolted together as shown. 

The steam in this modification enters by the branch pipe A, the | 
water or other fluid to be raised enters by the branch pipe B, and | 
the overflow is formed by the branch pipe C, cast on the lower part 
of the apparatus, as also the flange D, which flange forms the con- | 
nection to the boiler or other receiver through which the fluid to be | 
injected passes. ‘The steam nozzle £ is screwed into one end of the | 
adjustable cylinder F’, and is surrounded by an envelope or casing G, 
leaving a free space between the outside of the nozzle E, and its 
casing G; this space may be filled with any non-conducting sub- 
stance, or it may only contain the air enclosed ir putting on the | 
casing. The object of surrounding the steam nozzle with any non- 
conductor of heat is to maintain a high temperature of the steam 
until it reaches the exit from its nozzle E, as priming is very 
injurious while forming the vacuum. The water or second 
nozzle H in this modification is extended to a considerable distance 
beyond the first or steam nozzle E, and becomes of an annular form 
by the introduction of the centre adjustable spindle 1. The tapered 
form of this spindle I, which when raised or lowered by turning the 
hand wheel J, increases or diminishes the annular space, to suit the 
pressure of steam employed, and the height from which the water 
or other fluid has to be raised. Ata short distance from tie aforesaid 
nozzle H a receiving nozzle or throat K is so placed and adjusted 
by means of a self-acting valve L, and when a greaver or less 
quantity of fluid is discharged from the second nozzle H, the throat 
accommodates itself accordingly. The adjustable cylinder F may 
be raised or lowered by turning the hand wheel i, through the 
operation of a screw formed on itself, working in a nut formed 

in the upper part of the apparatus, as shown at N, or any other 
convenient appliance to obtain a similar effect, that is, the raising 
and lowering of the cylinder to suit the desired quantity of fluid to 
be injected. A series of holes or slots are formed opposite the steam 
branch A, through which the steam passes to the interior of the 
cylinder I’, as indicated by the arrow at O. To maintain a per- 
fectly air-tight packing between the steam branch A and the nozzle 
chamber P, hemp or other elastic substance is forced into the space Q, 
between the adjustable cylinder F and the body of the apparatus, by 
means of a gland R, which may either be screwed into the body of 
the apparatus itself, or by studs or bolts through flanges, as shown 
in Figs. 1, 2, and 3. The cylindrical part of the gland R, within 
the body of the apparatus, and where it passes the steam branch A, 
has a series of holes or slots so as to adunit of a free passage of the 
steam to the interior of the adjustable cylinder F, and may be 
screwed up so as to compress the packing in the space Q, without in 
any way obstructing the steam passage, When water or other liquid 
has to be raised about twenty or twenty-five feet it is very necessary 
that the lower packing Q should be perfectly air-tight, and this can 
be accomplished at any time by screwing up the gland R, shown in 
Figs. land 2. To prevent any passage or leak of steam within and 
around the “ay R, two small stuffing boxes, with glands 8 and T, 
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at right angles to each other, are screwed up by means of bolts or 
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studs when required. The adjustable spindle I is kept steam-tight | 
by the stuffing box U. ; | 
The action of the apparatus may now be described as follows :— | 
On steam being admitted by the branch pipe A, it issues at the 
nozzle E, and on meeting the angle of the second nozzle H, it is 
deflected towards the centre spindle I, which again deflects it 
towards the nozzle H in a zig-zag form, as indicated by the dotted 
lines in Fig. 1; this zig-zag wave motion expels the air from the 
nozzle chamber P, and the steam, forming as it were an annular 
fluid piston, prevents any return through the nozzle H; so soon as 
the vacuum is sufficient to raise the water or other fluid to be 
injected, it rushes in through the branch pipe B, and is expelled by 
the steam through the second nozzle H, the water and steam 
together now forming the fluid piston in the nozzle H. The water 
as yet may not have sufficient force to pass through the throat K, 
it therefore gets an outlet by the overflow passage C, On turning 
the hand wheels J and M, so as to give both more water and steam, 
the force imparted to the water becomes sufficient to pass through 
the throat K, and enter the boiler or other receiver. In starting 
the ap tus it is very essential that the steam nozzle E should be 
very close to the second nozzle H, when the water has to be raised 
from a great depth such as 25ft., but otherwise the setting or adjust- 
ing of the apparatus is ve similar to those now in use. 

Another modification of packing the adjustable cylinder F is 
represented in Fig. 4. In this arrangement one gland R serves to 
screw up both the packings Q and Q', and by merely using a loose 
ring or cylinder between the two packings, one gland R serves to 
maintain the adjustable cylinder F perfectly steam and air-tight. 
Around the loose ring or cylinder V, and through it are a series of 
holes or slots opposite the steam branch A, tu admit of the steam 
passing to the interior of the adjustable cylinder ; in other respects 
this modification is similar to that already described, the letters of 
reference being the same in both Figs. 1 and 4. Instead of 
admitting the steam by the branch pipe A, and the water by the 
branch pipe B, they may be reversed, as shown in Fig. 5, where 
B is the steam branch, and A the water branch. In this modification 
the steam for the first impulse strikes against the centre spindle I, 
and is deflected towards the nozzle H, as shown by the dotted lines 
in Fig. 5; otherwise the action and construction of the apparatus is 
similar to those just described. The water passing through the 
nozzle E is expelled through the nozzle H by the surrounding 
annulus of steam, and gains sufficient force to pass through the 
throat K into the receiver, where water or other fluids are required. 

At Fig. 6 is shown in vertical section another modification of the 
apparatus, and this arrangement is considered to be one of the most 
important features of the invention. The outer casing of the 
instrument has formed on it two water branches A and A', and one 
steam branch B. The use of and reason for employing the two 
water branches A and A’, will be hereinafter more fully described. 
Immediately on the inside of this outer casing there is fitted the 
gland C, which presses upon the packing D, this pressure being 
continued further on to the next ring of packing D', by the intro- 
duction of the slotted metallic collar E, the slots formed in which 
are for the purpose of enabling the water admitted through or at the 
branch A to be carried in towards the central part of the instru- 
ment. Beneath the second ring of king D' there is placed 
another similarly formed metallic ring E', with slots also formed in 
it to enable the steam to be condensed into the annular steam space F 
of the apparatus, and this in turn acts or presses upon the lowest 
ring of packing D*, the several rings of packing, , D', and D?, 
forming a suitable bed in which the barrel G is capable of sliding to 
be adjusted as may be required. ‘I'he barrel G, it will be observed, 
forms the outer shell of the annular steam space, Inside the 
barrel G is fitted the gland H, wang Do ng the ring of packing 1; 
this again bears upon the slotted metallic ring J, below which is 
situated another ring of packing I' ; these two rings of packing I and 
I' form suitable beds, within which the barrel K, forming the inner 
annular water space L, is capable of being adjusted as hereinbefore 
referred to with respect to barrel G. Inside the barrel K there 
is situated the adjustable spindle M. Both the spindle M and the 
barrel K are actuated by the hand wheels N and N’, in a similar 





way to that described in reference to Figs, 1 and 4, On more 
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rticularly referring to Fig. 6 it will be observed that both of the 
ia G and K are mounted at their lower ends with nozzles O and 
O!, within which is contained the non-conducting substance, or it 





may be an air-tight space. 

A this modification there are two water inlets or branches, A and 
A’, in lieu of one, as used in the former modifications, while there 
is only one inlet for steam, the two water branches A and A}, 
being in direct communication with the two annular nozzles. 
When it is desired to feed a fluid of a somewhat elevated tempera- 
ture, the warmed fluid is admitted through the branch A, whence it 
travels or onwards to the central water space L; but since 
the principle of the apparatus, and its effectual working, are chiefly 
dependent upon the formation of a vacuum produced by the con- 
densation of steam admitted at the branch B, it is obvious that if the 
injected or ejected fluid be of a very elevated temperature, it will 
act detrimentally upon the working of the instrument by preventing 
so perfect a vacuum to be formed. ‘To counteract the production of 
this effect, and to secure the very effectual working of the instru- 
ment prior to the admission of the heated fluid, a colder fluid, or 
one possessed of a temperature sufficiently low to ensure the action 
being effective, is first admitted through the branch A}, and this, 
coming in contact with the steam jet, causes the latter to be speedily 
condensed, when the cold water is impelled forward with a velocity 
corresponding to that of the pressure of steam used, rushing from an 
orifice into the atmosphere, the impelled water having a momentum 
equivalent to its own weight multiplied by the velocity of the flow 
of the steam or other impelling fluid. So soon as the action of the 
instrument is insured by the admission of the cold water and steam, 
then the heated liquid is admitted, and it is as it were pulled 
ae through the nozzle by the rushing action of the colder 

uid. 

A slight but important modification of this last described apparatus 
may be effected by forming it without the water branch A, and sub- 
stituting in lieu of it a port or duct C, shown in dotted lines, Fig. 6, 
extending upwards on the exterior portion of the instrument in 
direct connection with a passage or communicatidn with the slotted 
rings E and J, through which the fluid passes into the inner water 
space of the instrument. It must be borne in mind that when the 
instrument is formed in this last mentioned manner it is to be used 
for injecting or ejecting a fluid of a comparatively low temperature, 
in which case there will be formed at the nozzle two annular jets of 
the injected or ejected fluid with an annular jet of steam situated 
concentrically between them, or instead of this two jets of steam 
with a jet of water intervening; and these arrangements effect a 
much more perfect condensation of the steam than when only a 
single jet of water is employed, as in the former modification, thus 
producing a more perfect action of the instrument. It will be 
observed that the central spindle in this last modification is extended 
so as to diminish the area of the injecting nozzle H. The screw U, 
in Fig. 6, is for the purpose of adjusting the position cf the outer 
barrel K. This screw is capable of revolving easily in the upper 
part of the outer casing of the instrument, the screwed portion of it 
fits into a corresponding hole in the bracket formed on the side of 
the barrel K, and it is actuated by means of a winch handle or 
screw key made to fit on its upper end. 

Another form of injecting or ejecting apparatus is shown in 
vertical section at Fig. 7, which consists simply of an outer casing A 
into which a current of cold water or other fluid of low temperature 
is admitted by the branch B, and out of which it flows by the duct C. 
The use of these two branches B and C, is to provide the means to 
enable a continuous flow of cold fluid around the conical nozzle D, 
into which steam is admitted and condensed. When the condensa- 
tion has taken place a continuous rush of steam from the source of 
that fluid impinges upon the condensed portion and causes it to be 
emitted from the nozzle with a momentum corresponding to the 
amount of densed steam multiplied into the velocity with which 
the steam itself would rush into a vacuum. 

Fig. 8 is a modification of this last named apparatus, in which the 
whole or a portion of the condensing fluid is ejected as well as the 
condensed fluid itself, this result being effected by making the nozzle 
to terminate a short distance within the vessel containing the con_ 
densing fluid, 
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TO CORRESPONDENTS. 

Norice.—A Sprctat EpITIon of THE ENGINEER is 
published for Fore1cN CrrcuLatTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publicati dverti. ts, to ensure 
insertion, must be delivered at the Engineer Office before 
. seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings er manu- 
scripts, We must, therefore, request our correspondents 
to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

Ww. H. N. (Chard).—Yes. Must be short. 

H. B.— We regret that we cannot advise you. 


XIMENES.— Many inventions as well as Sisco’s cables have failed to attract the 
attention they deserve, Jrom causes which have nothing to do with their 





anerits. 
T. 0. (Carlisle).— We believe that Messrs. Blackie and Co., Edinburgh, will 
supply you with the book to which you refer, Jf not, try Messrs. Spon, 


ry. 

F. G. P. (Liverpool).— You cen obtain a copy of Richardson's complete speci- 
fication for one shilling, from the Great Seal Patent-office, Southampton- 
buildings. Chancery-lane. 

R. R. P.—You must be more definite. We are at a loss to understand how 
steel springs can be galvanised without losing their temper > nor can we see 
by what process it is to be subsequently restored. 

MenrcaTor.-— We have heard nothing as yet of the committee to which you 
refer. Every step that hus been taken up to the present moment in this im- 
portant question has been fully reported in our pages. 

Curio Turpro.— We are not aware that anything like a speed of 400 vevolu- 
sions per minute has ever been attained by propellers of more than a few 
inches in diameter. The Indian boats to which you allude gave very poor 
results. 

An Ovp Susscriper.—You will not find it easy to procure rolled beams of 
sufficient size to carry a distributed load of 20 tons with a span of 24/t. 
Use ordinary wrought ivon plate girders 22in. deep, top flanges l2zin. by 
ths, bottom 1Ohin. by jths. 

P. and T. (Oldham).— We cannot express a decided opinion without seeing 
the specification, and this last wil not be published for some months to 
come. We are disposed to think, however, that you may do what you pro- 
pose with perfect sasety. 

G. M.—The heaviest engines in use on the line, arranged as closely as possible 
across the entire space on the double track. The assumed load varies on 
different lines. Wrought ivon girders must not be strained to more than 
five tons per square inch under this test. 

T. T. (Cardiff).—G@ood tough gun metal may possibly answer your purpose. 
At a speed of 250 revolutions per minute, however, you will not sluad ut 
easy to make a 5ft. wheel last for any length of time. The cogs should be 
very broad across the face, and very carefully cut to shape ; the wheels must 
be accurately balanced and centred ; the shafts heavy, and the distance be- 
tween the bearings as small as possible. Why not use a broad strap ? 

AN INVENTOR. — You cannot omit any of the original names in a specification. 
You can, however, word it in such manner that one individual can act for 
the vest. Thus, A. aad C. may state that they act on behalfos B. A little 
consideration will show you that as all three have sworn in the first in- 
stance that they are the true and original inventors, it is impossible that 
one can subsequently admit that he was not an inventor, unless he had been 
guilty of perjury at first. 

MIDDLESEX.—J/n order to condense 5,000 cubic inches of steam, having a 
pressure of 15 lbs. above the atmosphere, you will require 272°4 cubic inches 
of water at 50 deg. Fakr., in order that the pressure within the condenser 
may not exceed *S of a pound per square inch. You will require thvee- 
Sourths of this quantity in order to obtain the same result with steam of 
7°5 lb. pressure, because the condensing water Lears a determinate relation 
to the weight oj the steam to be condensed ; and as steam of 15 lb. above the 
atmosphere is properly of 30 lb. pressure, while 7°5 lb. steam is really of 
22°5 lb. pressure, the quantities of condensing water will be as 22°5 is to 
30, the weight of « given quantity of steam being always determined by the 
absolute pressure. 





MEETING NEXT WEEK. 

InsTITUTION OF CiviL ENGINEERS.—Tuesday, February 28th, at 8 p.m. 
Renewed discussion upon Mr. England’s paper on “ Giffard’s Injector,” and, 
time permitting, the following paper will be read :—‘‘ An Account of the 
Drainage of Paris,” by H. B. Hederstedt, Assoc. Inst. C.E. 





Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR.GEORGE LEOPOLD RicuE ; all other 
letters and communications to be addressed to the Bditor of Tux ENGINEER, 
168, Strand, London, W.C. 

Tas ENGINEER can be had, by order, from any newsagent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two doublenumbers) £1 11s. 6d. 
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COTTON FROM INDIA. 


THE consumption of cotton, of all kinds, in the United 
Kingdom, was greater in 1860 than in any previous or 
subsequent year, amounting to about 2,650,000 bales of 
400 lb. each. In addition to our own consumption, other 
countries now resort to the Liverpool cotton market for 
their supply, and, could so much be obtained, we might 
dispose ot four million bales yearly in manufactures and in 
exports. With the command of the best means of infor- 
mation, the Cotton Supply Reporter estimates that we 
shall actually import three million bales during the present 
year; in which case, and after the almost complete ex- 
clusion of the American supply, we shall have nearly 
regained what we lost by the American war. 

The total imports of cotton at Liverpool in 1864 were 
2,247,755 bales, of which rather more than one-half was 
from India—which is now our great source of supply, and 
to which portion of our empire we are now paying 
£40,000,000 yearly for cotton alone. ‘There isno doubt that 
other countries are also capable of producing the utmost 
quantity of cotton we shall require for years ; but there are 
many reasons why we should, if possible, confine our vast 
expenditure for this great textile staple to India. Certain 
of the Lancashire men say, “We do not wish to see an 
increase of a million bales in the Indian exports, but rather 


in those of Egypt and Brazil.” By this they mean that 
they require better cotton than the much-abused Indian 
commodity. There is no subject upon which greater di- 


Versity of opinion still prevails than that of the capabilities 
of India for producing good cotton. 


In Lancashire all 





Indian cottons are habitually named “Surats,” from the 
port of Surat, and the term has become a bye-word and a 
reproach applicable to many things besides cotton, where 
the quality has been found to beinferior. It is related 
that, in the depth of Lancashire distress, the prayer was 
reiterated by the operatives, “Good Lord, send us cotton, 
but do not send us Surats!” Now to produce good cotton, 
it requires a favourable soil, a congenial climate, good seed, 
and due cultivation, with care and honesty in its prepara- 
tion for market. There can be no question of the suitability 
of the Indian soi] and climate for the growth of cotton. 
This is as well ascertained as that wheat will thrive 
in Norfolk, or oats in Scotland. As for seed, it is 
no doubt true, that the Indian plant is inferior to that 
sprouted from New Orleans seed. But American seed has 
been acclimatised in India, and it is supported by the 
balance of evidence that it has not degenerated. Indeed, 
it isa quarter of a century since Indian cotton was first 
grown from American seed, and a series of — at the 
rooms of the Cotton Supply Association, of Delhi cotton, 
thus grown, and at the second, fifth, tenth, and twelfth 
generations, shows no deterioration whatever from an 
originally good staple. Of all the Indian cotton, that from 
Dharwar, in the South Mahratta country, and grown from 
New Orleans seed, brings the highest price in the market. It 
is well known that the ryots there are rapidly abandoning 
the cultivation of native for that of exotic cotton. The 
yield is better, and the cotton from American seed is the 
only kind grown in India which will bear the saw gin, 
which, although it may somewhat injure the staple of even 
the strongest cotton (while it cuts weak cotton to pieces) is 
the cheapest and altogether the most effective means of 
separating cotton from its seed. 

Our Indian Government have done little to encourage, 
and much to oppose, cotton cultivation in India. If, by 
certain alterations in the mode of acquiring land there 
(and there are upwards ot 70,000,000 acres of uncultivated 
land in Scinde and the Punjaub alone), English energy 
could be introduced into India, the present rate of produc- 
tion of cotton, which, in the Central Provinces, averages 
but 82 lb. an acre, might be increased two or three-fold. 
As it is, however, Dr. Forbes Watson, who is known 
to have paid great attention to the cultivation of 
Indian cotton, said, at the “cotton conference,” held at 
South Kensington, in 1862, “ we have got labour, and we 
have a power of producing cotton at a cheaper rate, I be- 
lieve, than any other country on the face of the earth. I 
believe there is no other country which can produce cotton 
at 2d. or 24d. per pound to pay the cultivator.” It is well 
known that, at the high prices which have lately ruled, the 
Indian cotton growers and merchants have been enriched 
at a more rapid rate than anything recorded in the history 
of industry and commerce. Labour, too, is advancing in 
value, and it may be that Indian cotton, of good quality, 
will yet cost the cultivator double Dr. Forbes Watson’s 
estimate. Yet even then it will be cheap, and India would 
derive incalculable advantages from the growth of three or 
four million bales yearly, receiving for them £30,000,000 or 
£40,000,000. Itis to be remembered that even thé present 
large production of Indian cotton has been stimulated by 
exceptional circumstances. There were many who be- 
lieved that the American war would soon cease, and that 
the power of the Southern planters would be soon restored. 
It has now, however, become the settled belief of most well- 
informed men that slavery is doomed,and arguing from this 
and the exhaustion of the Southern people, it seems certain 
that other countries are likely to deprive them for ever of 
the virtual monopoly they had for so long enjoyed in sup- 
plying the world with cotton. The Americans have always 
enjoyed a great advantage in their wonderful system of in- 
land river communication, whereby a bale of cotton has 
been often sent over a distance of 1,000 miles to New 
Orleans at a cost of one dollar, or 4s. 2d,, equal to, say, 17s. 
per ton, or one-fifth of a penny per ton per mile for goods 
worth at least £25 per ton. From New Orleans to Liver- 
pool the freight has been about $d. per pound, and, singu- 
larly, the average rate of cotton freights from Bombay is no 
higher, although the distance is four-fold greater. Indeed, 
at the current rate of freights from Bombay—62s. 6d. to 
Liverpool and 55s. to London—the rates average less than 
one-third of a penny per pound over the whole distance. 

Briefly, we believe the improvement, in quantity and 
quality, of the Indian cotton supply depends upon the fur- 
ther introduction of English enterprise in India, and upon 
better means of internal communication there, and upon 
improved ginning machinery. ‘The first means of improve- 
ment depends upon the action of the Indian government. 
The second is oue upon which we may speak at greater 
length. The great Indian port for shipping cotton abroad 
is Bombay, but the cotton itself is mostly grown in the Cen- 
tral Provinces. These may be said to form a great inclined 
plane, gently sloping, almost insensibly, to the eastward, 
and drained by the Godavery, Kistna, and other rivers, dis- 
charging on the Coromandel coast. ‘These rivers, as routes 
of communication, would take the cotton of course from, 
instead of to, Bombay. Nor are they continually navi- 
gable. The Godavery, one of the most important of these 
rivers, is obstructed by many “ barriers” of rocks; and 
the most that engineering skill could do for it, including 
the construction of deep-water canals, of nearly 100 miles 
total length, around the rapids, would make it navigable 
for but 445 miles from the sea. But it would then be 
navigable for but about four months in the year, and the 
cotton crop, ready in March, would have to be kept wait- 
ing for two months for the rains to float it away. On the 
other hand, the cotton, in being taken off by rail, would 
require to be carried to the summits of the Ghauts, and 
thence down to Bombay. Nothing, perhaps, that Govern- 
ment could do would ever raise the water communication 
of India to the level (commercially) of that of the Southern 
States of America; and we are firmly convinced that, after 
all, the railway system of India will, when extended 
throughout the cotton districts, serve better than water 
communication could ever be expected todo. The Great 
Indian Peninsula Railway, when extended, by its branch 
line, to Nagpoor, will penetrate the very heart of the rich 
cotton country of the Deccan, It is well known that the 





Manchester men have shown very little encouragement to 
Indian railways, and the chairman of the East Indian Rail- 
way Company once said, at one of their meetings, that 
hardly half-a-dozen of their shareholders were Lancashire 
men. The rate of construction of the Indian railways has 
been tedious enough, but the great lines are in course of 
completion, and Manchester will assuredly find herself 
benefitted thereby. 

As for ginning the cotton for market, it has long been 
an object to find some means of rendering the Macarthy gin 
more nearly equal in cleaning power to the saw gin, while 
retaining the superiority of the former in better work and 
less waste of staple. The larger saw gins driven by steam 
will turn out from five to seven bales of cleaned cotton per 
day, but it injures the staple of even the American cotton 
—at any rate spinners would readily give an advanced 
price for American cotton if roller-ginned. So, too, the 
saw gin causes a certain waste, and for a great proportion 
of foreign cotton, it is, as we have already said, altogether 
inapplicable. ‘The Macarthy gin, on the other hand, while 
doing excellent work, is a comparatively inefficient con- 
trivance. With a 40in. roller it will deliver but about 
one quarter to at the most one half a bale of cleaned cotton 
as the result of a full day’s work. We are speaking now 
of the short stapled Indian, Italian, and Turkish cottons, 
With a longer staple, and a less proportionate weight of 
seed, the rate of production is greater, but, with a sinzle 
40in. roller, never more than one bale per day. ‘Ihe 
Macarthy rollers are constantly wearing out, especially in 
hot climates, and as the most effective gins on the Macarthy 
principle, until lately known, have the vibrating knife, the 
high speed at which this is made to work prevents the gin 
being driven at the rate which would be otherwise quite 
practicable. As it is, the vibration caused by the knife is 
very great. The new “ knife-roller” gin, to which we 
lately referred, appears to have already solved the question 
of the best and cheapest mode of cotton ginning. ‘Trials 
made this week in Manchester have shown that a 20in. 
roller gin, with the addition of the knife roller, is capable 
of turning out 281b. of cleaned Syrian, 31 1b. of cleaned 
African, or 45 lb. of cleaned Egyptian cotton per hour, a 
rate at least twice that of any other single 20in. roiler 
gin on the Macarthy principle. The new gin, from its 
extreme simplicity and the good quality of its work, is 
likely to be in great request in India, It does not break 
the seed, whereby the fragments would be mixed with the 
staple, nor does it in the least degree knot or “nep” the 
fibre. We understand that three or four of the very 
largest machine-making firms in Lancashire are about to 
commence the manufacture of the new gin, under licence, 
and it is not unlikely that the whole cotton gin trade of 
that district, now amounting to nearly £15,000 per week, 
or at the rate of three quarters of a million per annum, will 
be ultimately diverted into the manufacture of the improved 
gin in question. It is to be borne in mind that the vast 
former cotton trade of America was almost created by 
Whitney’s grand invention of the saw gin in 1792, and it 
may result that the Indian cotton trade will yet owe a 
very great degree of advancement to the improvement 
just noticed. 


THE THAMES STEAMBOATS, 


It has long been agreed that more commodious steam- 
boats were required upon the Thames, and it may now be 
hoped that, with the embankment, and the underground 
line of railway parallel with the Strand—both of which 
works are likely to be completed within a few years at the 
most — the steamboat companies will be compelled to 
improve their craft in self-defence. Very likely, however, 
the needed reform will be put off till a decided loss of 
traffic by the present boats has rendered it absolutely 
necessary; but it may do good, both to the steamboat 
companies and to the public, to consider now what class of 
vessels would best serve the general requirements, Although 
the river is not available at night, nor in foggy weather, 
it affords a most convenient means of communication in 
the summer months, and for their own interest the steam- 
boat proprietors should strive to make this communication 
as agreeable as ible. They possess advantages which, 
if rightly turned to account, should enable them to com- 
pete, with a good degree of success, with even the best 
system of railway communication. The river companies 
have no land to purchase, and no costly works to construct 
or maintain. For every mile of railway in London, from a 
quarter of a million to a million must be expended before 
a single train can be moved, For the river, the fixed 
investment, apart from the boats, is comparatively nothing. 
A boat of 60 to 70 tons, builder’s measurement, with 
24-horse engines, as in the fleet of the Citizens’ Company, 
can be constructed for less than £2,000, or much less than 
a single locomotive engine, and, indeed, for about one-half 
the cost of a locomotive and train carrying the same num- 
ber of passengers. These, and other advantages, are those 
which the steamboat companies should turn to the best 
possible account. 

The ordinary river boats are apparently constructed for 
high rates of speed, although no great speed is attained, 
nor is it required. They are long and narrow, the 
110-ton boats being 126ft. long and but 13ft. wide, while a 
class in more extensive use measures about 100ft. by 11ft. 
breadth of beam. ‘These are the boats with 24-horse 
oscillating engines, having 214in. cylinders and 22in. 
stroke, with paddle-wheels 9ft. Sin. in diameter and 
4ft. Gin. wide. The width over all is thas about 20ft. 
For a speed of 124 miles an hour, which is as much as is 
required, such great proportionate length, and such fine- 
ness of lines, are unnecessary. The boat would be more 
easily steered if it were shorter, and it would be more 
commodious if it were wider. Lighter machinery would 
suffice with twin screws, which would leave more dispos- 
able space for passengers, while the draught of water is al- 
ready sufficient for the screws to work in, and the successful 
performancesof the twin-screw blockade runners sufficiently 
prove how effective are twin screws where even a high 
rate of speed is required. With boats 90ft. long and 15ft. 
beam, on a deep draught of 4ft. 6in., and twin-screw engines 
giving a speed of 123 miles an hour, a number of advan- 
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tages over the present boats would besecured. They could 
be manceuvred with the utmost ease in any part of the 
river. They would be much more steady under a sudden 
rush of passengers from one side to the other, and at the 
same time they would be from 5ft. to 7ft. less in width than 
the paddle boats of the same carrying power. The passen- 
ger space sacrificed on deck to the paddle boxes would be 
saved, and instead of laying with their sponsons only 
against a pier, screw steamers could come fairly alongside. 
The machinery of the boat would be still lighter than that 
of the paddle engines now in use, and the screw shafts 
would pass under the seats or “ lockers” of the after cabin, 
thus obviating the objection of a single shaft directly over 
the keel. The system of twin-screw engines would give 
another important advantage. If designed for a maximum 
speed of fourteen miles an hour in stil] water, a single screw, 
with half-power, would maintain nearly this rate with a 
three-mile tide in favour of the boat, while both engines 
would give eleven miles an hour with a like opposing 
tide. In other words, by means of twin screws and inde- 
pendent engines, the speed of the river boats, with and 
against a strong tide, might be nearly equalised, and with a 
considerable saving in fuel, 

We have thus far dealt mainly with the points wherein 
the river boats might be improved nautically and mecha- 
nically, the improvements pointed out only touching 
inci .entally upon the passenger accommodation. A screw 
ste mer 15ft. wide, and drawing 4ft. Gin. on her deep 
draught, could, however, have spacious and airy cabins, 
fore and aft., 8ft. high, and lighted at the sides by windows 
of good size. Here passengers would resort from choice 
rather than from mere necessity, as now in case of rain. 
Above the cabins would be an open deck flush from stem to 
stern, and of 15ft. or 14ft. maximum width. ‘The extra 
width of beam would prevent the boat from being top 
heavy, as the present boats would be, if fitted with a raised 
deck, It is not denied that, when the paddle boats are 
“listed ” to a considerable extent, by the unequal distri- 
bution of the weight of the passengers, the paddles them- 
selves give considerable side support. But the difference 
of 4ft. in the width of beam, the wider hull having also a 
flat floor and nearly square bilges, would enable a screw 
boat to stand upright, or nearly so, under a considerable 
load on tie upper deck. 

The present accommodation on the river boats is rather 
inferior to that of a third-class railway carriage. It may 
not be judicious to attempt, upon the water, the comfort, 
not to say luxury, of a first-class carriage on the rail, Still, 
it is difficult to say why the boat should not be cqually 
comfortable, and even luxurious; and we think that the 
division into first and second classes should also be carried 
out on steamboats as much as on railway$ and on ocean 
steam-ships. id the boat companies properly provide for 
it, and make their arrangements known, they could, and 
inevitably would, secure for themselves a class of traftic 
which they do not at present possess. Really comfortable 
boats, in accordance with the modern ideas which regulate 
the arrangements of railway carriages, or, to go higher, 
those of hotels and clubs, would attract the best class of 
patronage. It was once the case with railways, that they 
did not receive the stamp of royal favour. ‘This was natu- 
ral enough. ‘The Duke of Wellington had witnessed the 
death of Mr. Huskisson, on the occasion of the opening of 
the Liverpool and Manchester Railway in 1830, and he 
would not again trust himse]f upon a railway until 1843, 
when he travelled in attendance upon the Queen upon the 
South-Western line. Her Majesty, however, probably in 
the face of the remonstrances of the great Duke, had com- 
mitted herself to the railway a year before, viz., 1842—the 
same year in which the Queen also risked her first steam- 
ship voyage, in the Trident, from Edinburgh to Woolwich. 
But no one ever heard of royalty on a penny steamboat, 
and as the boats are now made and worked it is almost too 
much to expect them to be patronised by more than mere 
respectability—using the term in the sense of the news- 
paper paragraphist. It is no doubt true that a few repre- 
sentatives of the higher classes occasionally do take a 
“blow” down the river in a Citizens’ boat, but their 
liking for river air must greatly exceed that for a conside- 
rate regard for their own comfort. 

The time will come, and we believe it is not far distant, 
when the regularity, civility, and “style” of the leading 
railway managements will be colonised on tie river. ‘The 
seme g and lubberly system of working the existing 

oats will give place, we trust and expect, to an enterprise 
which will embark half a million or so in fit accommodation 
for the legitimate traffic of the noblest river in the world. 
It is time that some independent member moved for the pur- 
chase of the obsolete privileges of the watermen, and that 
the Thames, as the Queen’s hi zhway, was thrown open to 
the free and proper use of all. When this is done, as it some 
day will be, capital will be directed to the improvement of 
what must, as long as London continues to be Loidon, be 
one of the most, if not the most, important routes of commu- 
nication in the metropolis. As the river comes to be more 
resorted to by the hurrying crowds of London, the stops 
made by the boats will be at shorter intervals of distance. 
The necessity, therefore, for, or rather the attempts at, high 
speed will be modified. It will be learned that, with stops 
every half mile, it isa waste of power tostart a boat weigh- 
ing, with load, 100 tons into a speed greater than thirteen 
miles an hour, the momentum thus acquired being wasted 
in stopping only a few boats’ lengths further on. ‘To get up 
even this rate of speed, and quite apart from the resistance 
of the boat through the water, as well as the internal re- 
sistances of the machinery, it would require that, for the first 
eighth of a mile after leaving a pier, an average power of 80 
horses should be expended in overcoming inertia alone. If 
the intervals for stopping were very short, this would 
amount to an almost constant waste of 80-horse power, 
equal to more than the whole indicated power of the 
present Citizens’ boats. And it is to the necessity for fre- 
quent stops thatimproved river steamboats must be specially 
adapted. They must have light horizontal engines, 
working up to a high rate of piston-speed, and capa- 
ble, therefore, of setting a heavy boat into motion 
at full speed, within a very few seconds of time. 





The lightest system of machinery is requisite, and it 
may yet happen that, marching with the general pro- 
gress of the times, the river boats may secure confidence, 
although worked at 1001b. pressure, and without conden- 
sation. The best system of river-boat working depends, 
indeed, upon high pressures, and it will be for engineers, 
aided by that kind of accumulative experience with which 
the general public are constantly becoming more familiar, 
to show how these pressures may be, as they must be, 
reconciled with perfect safety. Ample as is the supply of 
condensing water on the river, the system of condensing 
engines for river boats will probably be yet abandoned. 
With the cooling of the internal surfaces of the cylinder 
to 100 deg. at every stroke, it is impossible to carry ex- 
pansive working to any great extent, no matter what the 
pressure ; and hence it is, as has been repeatedly proved by 
careful experiment, that ordinary marine engines cannot 
expand with economy from more than half stroke. With 
non-condensing engines, however, the internal surfaces 
of the cylinders being comparatively small, and their 
internal temperature never less than 212 deg., high- 
pressure steam may be economically expanded from even 
one-eighth stroke ; and it thus happens that a high-pressure 
expansive engine may work with absolutely greater 
economy than a low-pressure condensing engine, in which 
expansion is almost necessarily limited to about half 
stroke. 

However these details of steamboat engineering may be 
discussed, it will be gathered that something very different 
from the canoes of the present river steam companies may 
be not only contrived, but worked commercially at a profit, 
and with great public advantage. 

The late Mr. John Weale, in the introduction to his 
“ Engineer’s and Uontractor’s Pocket Book,” for 1847—48, 
observed, “It may not be unimportant to make some refer- 
“ence to river steamboats. On the Hudson, a boat of 
“ 340ft. deck is described in page 230, drawing only ft. 
“of water. On the Thames, the great highway, the pas- 
“senger boats, much in requisition, have not a tithe of 
“the accommodation, draw as much water, or nearly so, 
“and are shamefully mismanaged, dirty, and lubberly 
“ handled, to the risk of life and limb. ‘The vaunted con- 
“ servancy should be compelled, by legislative enactment, 
‘“‘ to abandon a charge to which their understandings are 
“ totally inapplicable. We should then have a clean and 
“ more commodious deck, a safer and better embarkation 
“on the waters which wash the shores of the largest, 
“ wealthiest, and most commercial city in the world, instead 
“ of going ‘a starn’ of our brethren.” 

This was written eighteen years ago, but there has been 
but little, if any, visible improvement since. 


THE INTRODUCTION OF THE TUBULAR BRIDGE. 


AmonG the social phenomena of the day are the in- 
numerable and never-ending discussions as to priority 
of invention or of introduction. Now the rules respect- 
ing scientific gous | in pure science may be considered 
as being very clearly set down; and a question as to 
the prior discovery of a purely scientific law is of a much 
simpler nature than the inquiries involved in the priority 
ofa practicalinvention. The rule as to scientific precedence 
—as to the merit to be awarded to any discoverer—simply 
consists in priority of publication. No other evidence but 
that of publication can here be received. And the reasons 
for this are sufficiently plain and simple. If any other 
evidence could be adduced, the disputes in the scientific 
world would be interminable. By universal consent 
no other evidence but publication is admissible; and 
thus no private letters to friends, no private manu- 
scripts, are received as evidence on questions like 
these. But in the practical achievements of engineering, 
in the invention and production of mechanical structures, 
other things have to be taken into consideration ; and the 
difficulty of adjudging the palm in any controverted ques- 
tion of the kind is proportionately increased. In the ela- 


boration of any discovery in pure science, it is sufficient | 


if the discoverer enunciates the discovery in the language 
appertaining to the particular science the boundaries of 
which have been widened in the particular instance. But 
in the case of a practical invention the work is not done 
when the idea of any machine or structure has been given 
out and described. The thing itself must be tangibly and 
visibly carried out, and this operation often calls for the 
exercise of faculties totally distinct from those of the original 
discoverer, In the simple fact that the practical carrying 
out of any idea generally requires aid from extrancous 
sources, is to be found a reason for the great difficulty in 
justly apportioning the merit due to each worker. However 
honourable a man may be, no one would expect him to be 
a perfectly just judge of his own cause. It is impossible 
to expect, even in the most ingenuous mind, the united, 
and often opposite functions of judge, counsel, and jury. 
It thus only too often happens that very honourable men, 
in questions of material property, are very unjust in an- 
nexing intellectual domains. ‘Io the innate and natural 
prejudice with which every man estimates his own cause, 
is often superadded the intangible and invisible nature of 
the thing in dispute. 

Amongst the greatest inventions of the day is that of the 
application of the tubular principle to bridgework. ‘This 
is, perhaps, not so much on account of the importance in 
itself of the use of a large tube, as from the several valuable 
forms of bridgework which have resulted from the original 
tubular form, or, perhaps, more practically speaking, from the 
first application on a large scale of rolled plates to bridge- 
work. ‘The lattice girder, the triangular framed, and also 
the rigid suspension, girder, can thus be regarded as the 
progeny of the hollow plate girder. Of course all of these 
girders are beams. Kach has a top and bottom member, 
respectively withstanding crushing and tearing, and united 
together by a vertical part. Inso far, any one of these re- 
sembles a simple I-shaped girder, but only in the general 
principle that any beam exposed to cross-bending resembles 
another. 

The first really great application to bridges, of plate iron 
built up on tes tabalee yp an sd is to be found in the 





famous Conway and Britannia girders. For the reasons 
we have given it would be too much to expect that this 
invention, contrary to the fate of the other great inventions 
of the age, should not be the subject of much controversy as 
to its origination, or, rather, introduction and elaboration . 
It is well known, and undisputed, that the late Mr. R. 
Stephenson first had the original magnificent conception of 
spanning the Menai Straits by means of a bridge tube of 
iron plate. But, in carrying out his idea, he, from 
various causes, found himself obliged to call upon 
the aid of another engineer, who, as one of the 
first builders of iron vessels, had already had great 
practical experience in this sort of work—an iron 
ship being, indeed, simply a tubular girder. The con- 
troversy was, so to speak, lately re-opened in a book* 
reviewed at length {in these pages. The question is an 
important one, as are all questions of right and jus- 
tice; and the matter at stake is no less than that of 
the right apportionment of the merit involved in the con- 
struction of the great tubular bridges over the Menai. The 
question has been argued before, Mr. Fairbairn, himself, 
published awork+, in which he put forward his slighted claims 
as joint engineer of these bridges, This work was shortly 
afterwards very acrimoniously noticed in the Quarterly 
Review. Shortly after its publication, the authorship of the 
article in question was acknowledged by Sir Francis B. Head, 
the former Governor-General of Canada, and published 
separately under the title of “ High-ways and Dry-ways.” 
A vigorous rejoinder to this work was then written by 
Mr. Thomas Fairbairn, under the title of “ Truths and 
Tubes on Self-Supporting Principles.”{ We have said 
that Mr. Pole has re-opened the controversy; but he has 
done so in a manner which is much to be regretted. In- 
stead of a statement of facts, accompanied with a manly 
expression of epinion on one side or the other, the engi- 
neering collaborateur of this voluminous work has con- 
tented himself with simply shirking and ignoring the 
whole matter, and Mr. Thomas Fairbairn’s pamphlet has 
thus remained unanswered to this day. 

The whole question clearly turns upon the terms under 
which Mr. Fairbairn was originally engaged. Was he 
appointed to the work by the Chester and Holyhead Rail- 
way board, or was he appointed by Mr. Stephenson ? 
Was he employed by Mr. Stephenson as his assistant, or 
was he engaged by the employers of Mr. Stephenson him- 
self—the Chester and Holyhead Railway board—as a 
eolleague of their principal engineer? If he worked as an 
employé —as a servant or assistant of Mr. Stephenson—it is 
clear that all the merit or honour is legally absorbed into 
the hands of his employer. If, on the other hand, he was 
engaged by the board, or even if he was engaged directly 
by Mr. Stephenson as a colleague, it is clear that whatever 
honour has been gained should be divided between the two: 
just as, in the event of the bridge proving a failure, the 
blame would have fallen equally on both. Now it is 
in this very point on which Mr. Fairbairn’s case is so 
strong; and this is also the very question which is ignored 
by both Sir Francis B. Head and Mr. Pole. The terms in 
which Mr. Fairbairn was engaged are nevertheless on 
public and most authentic record, and it can be easily seen 
that he was most unequivocally invested with the position 
of joint engineer with Mr. Stephenson for the Britannia 
and Conway tubular railway bridges :—‘ Chester and Holy- 
head Railway Board Minutes of May 13, 1846. 1. Re- 
solved—That Mr. Fairbairn’s remuneration be at the rate 
of £1,250 per annum, to superintend the construction and 
erection of the Conway and Britannia bridges in con- 
junction with Mr. Stephenson.” ‘The second, third, 
and fourth resolutions state that “he is to have 
the appointment of such persons as are necessary ; 
he is to furnish a list of the persons he requires, with the 
salaries he proposes; he is to have the powers of granting 
‘certificates for advances of money.’” Here is a clear and 
definite engagement of Mr. Fairbairn’s services as joint en- 
gineer ; here is a plain definition of Mr. Fairbairn’s position 
in the work.. Mr. Pole himself is especially careful to put 
his name on the title page of his book—such as it is—and to 
each chapter that he has written. How would it be were 
his fellow-biographer to have struck his name out? Would 
this document we have been just speaking about have been 
hidden from view by those interested if the tubes had 
crippled up like leather or pasteboard, as was prophesied 
by some people? Would Mr. Stephenson’s employés have 
then been so eager to claim for him the entire responsibility 
of the undertaking ? Mr. Pole, who entirely ignores the 
official position of Mr. Fairbairn in the enterprise, is sur- 
passed by Sir Francis B. Head, who perhaps exceeds him 
in disingenuousness, At the completion of the first Conway 
tube, the success of which was a guarantee for that of both 
undertakings, the inhabitants of the neighbourhood invited 
Mr. Stephenson to be present at a public dinner to be 
given in his honour. Jn the public speech he made at the 
Conway banquet there were several observations, to the 
tenour of which Mr. Fairbairn so much objected, that he 
sent in his resignation to the board of directors. In the 
first place, Mr. Stephenson stated that he had called in the 
aid of both Mr. Fairbairn and Mr. Hodgkinson at the 
same time, whereas Mr, Hodgkinson was engaged by Mir. 
Fairbairn (not by Mr. Stephenson) several months after the 
commencement of the experiments, and, as is stated by Mr. 
Fairbairn, after he himself had “discovered the principle ot 
strength which was offered by the cellular top.” In the next 
place, Mr. Fairbairn hadassisted Mr. Stephenson with his ad- 
vice before the examination of the latter by the parliamen- 
tary committee. Mr. Stephenson certainly made out a weak 
case for himself when he cited the Ware Bridge as a “ thin 
tubular bridge, although not precisely the same as the pre- 
sent, yet in principle precisely the same.” At page 1135 of 
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Mr. Fairbairn’s work on these bridges* is given a carefully 
dimensioned section of this Ware Bridge, taken from 
measurements made on the spot. This bridge “is con- 
structed upon the principle of the common cast iron girder 
bridge, each separate beam being formed of wrought iron 
plates connected together by angle irons.” This kind of 
wrought iron girder had long been in use before, and it 
certainly is difficult “to trace any analogy between a 
construction of this form of beam and a tubular girder 
with a cellular top.” Under these circumstances, there- 
fore, Mr. Fairbairn, seeing himself publicly relegated to 
the position of an assistant, and also considering that the 
object for which he had been engaged had been attained, 
tendered his resignation to Mr. Stephenson, and, a few 
days afterwards, in a more official manner, to the directors 
of the Chester and Holyhead Railway. In about a fort- 
night he got a reply from the board, transmitted through 
the hands of Mr. Stephenson, in which it was “ resolved 
that Mr. Fairbairn’s letter be referred to Mr. Stephenson, 
with a request that he accept the proffered resignation of 
Mr. Fairbairn; and that, inasmuch as the appointment 
was originally made by him (Mr. Stephenson), he accept 
the resignation in such terms as he may think proper.” 
As has been very pertinently remarked: —“If Mr. 
Fairbairn were really and truly Mr. Stephenson’s 





assistant, surely the question whether the resignation of 
one in such a position should be accepted or not, had no | 
occasion to be brought before the board at all, for the 
directors could have no more right to interfere between 
the two, than they could between Mr. Stephenson and his | 
book-keeper or his butler.” 1n their appointment ot Mr. 

Fairbairn he is spoken of as a colleague of Mr. Stephenson ; 

in the acceptance of his resignation he is described as his 

assistant. his is just the same as if, in a deed of disso- 

lution of partnership, one of the partners were to be spoken 

of as an apprentice to the firm. And, in the first case, it 

is well to note that the appointment came direct from the 

board, while the acceptance of the resignation was trans- 

mitted through Mr. Stephenson, Mr. Fairbairn shortly 

afterwards wrote back to the board pointing out that he 

was “not appointed by Mr. Stephenson as his assistant 

engineer,”—a fact which admitted of easy proof by a re- 

ference to the board minutes of the 13th of May, 1846. 

No answer was returned to this note, so that the silence of 

the directors, as well as their official records, equally war- 

rant a consent to what was advanced by Mr. Fairbairn. 

But the official record of the first appointment is not the 

only evidence we can adduce as to his original position. Ail 

through the voluminous prior correspondence which passed 

between Mr. Stephenson and Mr. Fairbairn, there are 

numerous statements and expressions showing that they 

considered each other as colleagues. And Mr. Stephenson, 

harrassed and overwhelmed with work as he was at that 

railway mania period, threatened as he was with actions 

for damages by railway boards if he neglected their inte- 

rests in the Parliamentary committee-rooms, was glad of 
such a colleague. 

Since it is proved that Mr. Fairbairn’s position in the 
work was not that of an assistant but of a colleague, his 
right to equal honours may be considered as substantiated. 
Whatever he might have done as an assistant—even if he 
had done all the work himself—law and usage, if not 
moral right, would have permitted its absorption by Mr. 
Stephenson. But there are good reasons for showing that 
Mr. Fairbairn, in his position as joint-engineer, determined 
the main features of the bridges as they now stand. Weare 
are not now discussing the merits of what he has done. We 
lately adduced reasons, for instance, in fayour of a circular 
section of tube, stiffened by rings. ‘Lhat is not the present 
question; but we believe it can be proved that Mr. Fairbairn 
—lIst. Suggested the rectangular section for the tubes ; 
2nd, the cellular arrangement of the top; 3rd, was mainly 
instrumental in causing the final abandonment of the 
chains. Nor was his work contined to mere suggestions as 
to the main features of the bridges. All tue working 
drawings of the tubes were made in his office, under his 
superintendence; and he also suggested the arrangement 
of chain rivetting for those parts of the tubes subjected to 
a tensile stress. 

The whole state of the case, and the complete form first 
taken by the project in Mr, Stephenson’s mind, may be 
found in those noted refreshers ot short memories—Han- 
sard’s Bluebooks. Mr. Stephenson publicly stated in that 
unfortunate speech at the Conway public dinner (1848) that 
—* As soon as the Bill was obtained, and it became time to 
commence, I obtained the consent of the directors to institute 
avery laborious, elaborate, and expensive series of experi- 
ments, in order most thoroughly to test experimentally the 
theory 1 had formed, and also to add suggestions for its full 
development. 1t was then that I called in the aid of Mr. 
Fairbairn.” Now, the Act for the railway only received 
the royal,assent on the 30th June, 1845. This was three 
months after Mr. Fairbairn had been consulted ; and when 
he gave his evidence on the 5th and 6th May, 1845, Mr. 
Stephenson replied, in answer to the inquiry whether “ his 
calculations had been submitted to many other engineers,” 
—“I have made them in conjunction with Mr. Fairbairn, of 
Manchester, whose experience is greater than any other 
man’s in Kngland.’”’ All through the evidence it is clear 
that Mr. Stephenson’s idea was that of a suspension bridge 
witha tubular platform. “ If the platform be made rigid, 
then I think the suspension principie may be applied. . . 
I propose to do it on a beam, and in connection with chains. 
It occurred to me that a rigid platform might be obtained 
by substituting a tube in addition to the chains. . . ‘Lhe 
object is to have a platform which shall be perfectly rigid. 
- .« Ilhad not made up my mind whether I should ven- 
ture to throw over the tube and depend upon that alone. 
If the chains were left there would be one chain, as it 
were, between two tubes, which would be a great advan- 

e.” 

Mr. Stephenson certainly also said that his opinion was 
“that a tube of wrought iron would possess sufficient 
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strength and rigidity to support a railway train.” But he 
immediately adds, as if to give the foundation for this 
opinion, “1 am instituting a series of experiments, in con- 
junction; with Mr. Fairbairn, of Manchester, who is 
already in possession of experiments with respect to 
iron ships, which places the truth beyond a doubt. He 
has ascertained that a vessel of 2d0ft. in length, 
supported at the ends, will not yield with all the ma- 
chinery in the middle.” In answer to the question 
as to the safety of dispensing with the chains, he replied 
that he had not yet made up his mind on the matter. At 
the outset it is evident that Mr. Stephenson was very 
doubtful as to the safety of doing without chains, and that 
he looked upon the tube mainly as a means of obtaining a 
rigid platform. Even so late as the latter part of 1846 he 
had not settled to dispense with the chains. In the early 
part of that year engravings of both the Conway and the 
Britannia bridges were published, and attached to them 
was the name of Robert Stephenson, Esq., Engineer. The 
rectangular tubes are shown, and the proposed suspension 
chains are no less distinctly prominent. But any unpre- 
judiced reader of the three joint reports made in February, 
1846, to the directors, by Mr. Stephenson, Mr. Fairbairn, 
and Mr. Hodgkinson, will see that Mr. Fairbairn was greatly 
ahead of his colleagues, and much nearer the design as it at 
present stands. Mr. Stephenson says, alluding to Mr. 
Fairbairn’s report :—‘“ You will observe in Mr, Fairbairn’s 
remarks, that he contemplates the feasibility of stripping 
the tube entirely of all the chains that may be required in 
the erection of the bridge.” He by no means thinks that 
chains can be entirely dispensed with, though he “ rejects 
all idea of deriving aid from chains in the ordinary manner,” 
yet he had “turned his attention to other modes of em- 
ploying them in conjunction with the wrought iron tube 
(as suggested by Mr. Hodgkinson) if such should be found 
necessary upon further investigation.” Mr. Hodgkinson 
says:—* If it be determined to erect a bridge of tubes, I 
would beg to recommend that suspension chains be em- 
ployed as an auxiliary, otherwise great thickness of metal 
would be required to produce udequate stiffness and 
strength.” It is only Mr. Fairbairn who definitely de- 
scribes the bridge as it now stands:—* Although sus- 
pension chains may be useful in the construction, 
in the first instance, they would, nevertheless, be 
highly improper to depend upon as the principal sup- 
ports of the bridge. Under every circumstance, 1 am of 
opinion that the tubes should be made sufficiently strong 
to sustain not only their own weight, but in addition to 
that load, 2,000 tons equally distributed over the surface 
of the platform—a load ten times greater than they will 
ever be called upon to support. in fact it should be a 
huge sheet iron nollow girder, of sufficient strength and 
stittness to sustain these weights; and provided the parts 
are well proportioned, and the plates properly rivetted, 
you may strip off the chains, and leave it as a useful orna- 
ment of the enterprise and energy of the age in which it 
was constructed.” It is evident that for what Mr. Fair- 
bairn did as joint engineer, his name is entitled to appear 
after that of Mr. Stephenson on the bridges. At the same 
time no one can touch Mr. Stephenson’s claim as first 
originator of the tubular plan, and as the principal 
constructor of what are still, in themselves and in their con- 
sequences, the most important civil engineering works of 
the age. 





THE LONDON ASSOCIATION OF FOREMAN 
ENGINEERS. 

Tue twelfth anniversary of the formation of the above society was 
celebrated by a dinner at the Bridge House Hotel, London Bridge, on 
Saturday last. John Penn, Esq., U.L., F.R.S., presided on the occa- 
sion, and among the invited guests were the following gentlemen :— 
Henry Maudslay, Esq., C..; John Ravenhill, Esq., C.L.; K. 
Humphreys, Esq., C.k.; K. Reed, Esq., Chief Constructor of the 
Navy; Robert Mallet, Esq., C.E.; Bennet Woodcroft, Ksq., C.E.; 
Captain McGregor; Commander Reed, R.N.; Captain Roath, K.N.; 
John Anderson, Esq., of Woolwich Arsenal; William Naylor, Ksq., 
C.K., who oiliclated as vice-chairman; J. Bazalgette, ksq.; Joha 
Dinner, Esq., R.N.; James Robertson, Esq.; William ‘loud, Esq., 
und many others. Joseph Newton, Esq., of the Royal Mint, President 
of the Association, supported the chairman, and the Rev. Dan. 
Greatorex ofliciated as chaplain. After the usual loyal toasts had 
been given and duly responded to, the toast of ‘The Army, Navy, 
and Volunteers” was responded to by Mr. Reed, who acknowledged 
that naval gentlemen were now obliged to come to the engineering 
protession tor advice and assistance in forming devices for the 
purpose of naval attack and defence. ‘The principal things wanted 
were marine engines to give high speed to tne ships, armour plates 
to protect their sides, and guns to inflict destruction to our enemies ; 
but withal we could not succeed without the gallantry of our sailors. 
The Secretary next read his annual report, stating that the total 
amount in hand was 4421, apart from the superannuation 
fund, which had been formed last year by Henry Grissell, 
Lisq., Ce, The library had been materially increased by 
donations from several gentlemen. During the last year papers 
bad been read on practical engineering subjects by Messrs. Uubriuge, 
Stanley, Walker, Briggs, Nayior, and Hayes, which had been followed 
by discussions. Jo we superannuation fund, proposed last year, 
the following sums had been subscribed :—Henry Grissell, Esq., £50 ; 
Henry Maudslay, Lsq., £50; ‘Telford Field, Esq., £30; Messrs. 
Blackett, £5u; John Venn, Ksq., £50, and W. H. Gravely, Esq., 
£25. The chaurman, in proposing * Prosperity to the Association,” 
said that it had given him great satisfaction to see the prosperous 
state of the Association, which had for its object two important 
things, one to provide a benevolent fund for bers incapacitated 
for duty, either by illness or age, the other to provide a library and 
reading room, where monthly meetings were beld for the discussion 
of scientitic and engineering subjects, to the mutual benefit of masters 
and men. He had the greatest pleasure in associating with foremen 
engineers, for he looked upon them as being the right haad of the 
employers, whose success depends, in a great measure, upon their skill 
and exertions. According to his experience, a more right-minded, 
intelligent, and honourable class ot men did not exist, and their 
loyalty to employers, and justice and kindness to those placed under 
them, was well known. The rules of the society demonstrate 
clearly that it is based on sound and straightiorward principles, 
in no way intended as a pressure on the employers. in ocn- 
clusion he proposed the toast of the evening, namely, * Pro- 
spe:ity and success to the London Associaton of Foremen Engi- 
ueers,” coupling with it the name of Mr, Joseph Newton, who, tor so 
many years, has been the president of the society, and to whose 
abilities and indefatigable exertions it owes its present prosperous 
condition.—Mr. Newton, in responding, went at some length into 
the merits of the society, and clearly showed that it was in many 
ways desirable for employers to encourage it. A proof of their 





success was the fact that tour of the largest employers in London 








were at the head of their table. In conclusion he proposed “ Suc- 
cess to our employers, and to the engineering trade,” and coupled 

with it the name of Mr. Maudslay.—Mr. Maudslay, in a very 

eloquent speech, acknowledged the obligation which employers 

owed to those whom they employed, not only while in health, but 
also in sickness. As an encouragement to others he mentioned that 
there were several gentlemen present who had raised themselves 
from working men to employers ; and they were not born with “ sil- 
ver spoons in their mouths,” but owed all to their own exertions.— 
Mr. Naylor, vice-chairman, proposed, and Captain McGregor 
responded to the toast for the guests.— Captain McGregor 
proposed, and Mr. Smith, Mr. Nursey, and Mr. Bradley re- 
sponded to the toast for “The scientitic and general press.”— 
For the “ Honorary members” Mr. James Robertson replied, and 
said that he attributed much of the success of the Association of 
Foremen Engineers to the labours of the president, Mr. Newton, 
who, in proposing the “ Health of the donors to the benevolent fund,” 
announced the gratifying fact that, since they met, the tollowing 
contributions had been made:—John Ravenhill, Esq., £50 ; Messrs. 
John Brown and Co., of Sheflield, £50; George England, Ksq., £50 ; 
and E. Humphreys, Esq., £75, which completed the sum (£5vv ) sug- 
gested as the minimum for effecting the superannuation of aged aud 
necessitous foremen. At this moment the following donations were 
announced :—James Robertson, Esq., £25; the Bowling lronworks 
Company, £25; Messrs. Bowen, of Clerkenwell, £25; Jabez James, 
Esq., £5. Other complimentary toasts followed, including “ The 
chairman” and “ Vice-chairman,” and the 25 gentlemen who 
were present separated at half-past eleven o'clock. During the 
evening several amateurs, members of the Association, sang glees and 
songs in a very creditable manner, and the whole came off most 
satisfactorily to all. 


am 


A sTEEL cannon, cast at the Imperial Foundry of Ruelle, arrived a 
few days since at the Angouléme Railway terminus, to be forwarded 
to Rochefort. This gun, which weighs 2,400 lb., has been sub- 
jected to several severe trials without injury. 

Boickow, VAUGHAN, AND Co, (Liurrep.)—We understand that Mr. 
Edward Williams, who has been tor upwards of twenty years con- 
nected with the great firm of Sir John Guest and Company, of the 
Dowlais Ironworks and Collicries, has been appointed by the direc- 
tors of Bolckow, Vaughan, and Company (Limited), their general 
manager, at a salary and commission which will amount to about 
£2,500 per annum. 

A Treat.—Iin accordance with an Admiralty order received at 
Chatham, the engineer oflicers in charge of vessels repairing or fitting 
at the dockyard are to attend on board trom 6 a.m, until 6 p.m, 
daily, with the exception of short intervals for breakfast and dinaer, 
for the purpose of exercising a proper supervision over the factory 
workmen, their instructions being to report any cases of improper 
workmanship or idling on the part of the mechanics, 

Proposep Raitway Across THE SEVERN.—It has been proposed by 
Mr. fowler to erect a high level railway bridge across the Severn, 
opposite Chepstow. At this point the river is two miles and a 
quarter across, the channel at low water being, however, only a 
third of a mile wide. ‘The bridge would have 8&9 arches and 
120 piers. ‘The citizens of Gloucester, assembled in public meeting, 
have determined to oppose the scheme. 

Tue iron-plated steam frigate Provence has returned to Toulon, 
after making a second trial trip. The greatest speed which the 
frigate attained was 14} knots an hour, and the average speed 14 
knots. The steam frigate Eldorado has arrived at Toulon from Bona 
in Algeria, having en board 1,000 men of the Mth regiment of the 
line. ‘The transport Var has arrived at Toulon from Algiers, with 
1,670 troops returning to France. The iron-plated steam trigate 
Flandre has been completely fitted out for sea at Cherbourg. 


Tevecraruw.—The Pelican, 17, screw sloop, Commander H. W, 
Comber, has been recalied from Bengazi in cousequence of 1 having 
been found impossible to c the ry repairs to the 
Bengazi and Alexandria section of the Malta and Alexandria cable. 
It appears there is not suflicient length of cable on board the tele- 
graph ship Fanny Lambert to replace the faulty part. The Fanny 
Lambert will also return to Malta, and proceed to England. Another 
section of the cable, that between ‘Tripoli and Bengazi, has lately 
proved defective. This is the first time that anything has gone 
wrong with this portion. It is supposed the fault lies near I'ripoli, 
and has been caused by the late storm. 

Sourn Queen’s Ferry Paragon Works’ Mecnantcs’ Assocration, 
—(From our Correspondent.)—For some time past the workmen 
engaged in the construction of engines, steam hammers, and engi- 
neers’ tools of every description, in connection with the above 
works, near South Queen's Ferry, have felt the want of some public 
institution, whereby the younger hands, especially, might bo 
instructed in drawing and other matters connected with their trade ; 
and they have, accordingly, formed an association for this purpose, 
James Dundas, Esq., of Dundas, C.E., proprietor of the works, 
having generously granted them the use of rooms to hold their 
meetings in, and kindly consented to accept the office of presi- 
dent. ‘Lhe proceedings were formally opened on the 11th inst., by 
the president delivering au appropriate inaugural address, in the 
course of which he stated that he “ had been called upon to preside 
over and to open this ‘school of arts,’ if he might so designate it, and 
that he thought very highly of the movement which the workmen 
had set on foot, as he thought it would sharpen their faculties, and 
make them more intelligent, and, consequently, better workmen. 
This, however, must be a matter of growth. The processes in 
nature pursue their noiseless course continually in their approach 
to the beautiful and the perfect, and perfection in the mental deve- 
lopment can only be reached by, in most cases, laborious self- 
application. That which is valuable is costly; and this is not less 
true in the mental than in the material world; and the question how 
best to fit one’s self for his work in his own particular line, is 
fraught with vital interest, and regarding which probably no spe- 
cific rule could be laid down that would apply in every case. Yet 
there are those main lines of thought which concern ali workers in 
whatever sphere they may be employed; and it may be stated, 
without much fear of contradiction, that it matters not to what class 
of workers a man may belong, he will be tho better fitted for his 
work by his better knowledge of the materials he operates on, the 
tools he employs, and the principles of construction. In acquiring 
a better knowledge of these, however, he will find that he need not 
limit himself to them, but that he may profitably gather a litule out 
of contiguous fields, All knowledge is co-reisted, and a difficulty 
will be found in knowing when and where to stop. The history 
of iron and brass, the principal materials on which you are employed, 
will doubtless engage a considerable amvunt of your attention, 
You will find very valuable assistance in this study by consulting 
the scientific journals of the day, which are easily attainable now-a- 
days by those in the humblest position. Tbe tools with which you 
work, and by means of which you produce other tools, and the 
principle of their construction, will also claim a fair share of your 
consideration. A workman cannot but be improved as a workman 
by apprehending the theory which he is daily putting into practice. 
A knowledge of drawing, geometry, and algebra, as well us arith- 
metic, must tend to increase your efliciency and value even as 
workmen, and fit you for those higher and more respunsible 
situations, the emoluments of which stimulate to laudable exertion 
in the pursuit of knowledge under difficulties.” He conciuded a very 
pertinent address by remarking that a knowledge of their own 
deficiencies would be a powerful inceutive to till tue vacaut spaces, 
and make the mental building complete. Each apartment fur- 
nished with those articles which propecly belong to 1, not jumbled 
together as in a lumber room, but each in its proper place, suv as to 
be had whenever required—like a workshop, ia short, each part of 
which has its appropriate plant. The address was very much ap- 
preciated by those present, and warmly applauded throughout; 
after which a cordial vote of thanks was accorded to Mr. Dundas, 
moved by Mr. George Waddell, and heartily responded to by all 
present. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE BESSEMER PROCESS. 

Str,—Every well-established fact connected with the Bessemer 
process, and the metallurgy of iron generally, is sure to be welcome 
to most of your readers. ‘here is yet so much to be known on the 
subject that I must beg to be allowed to state more plainly the 
argument in my former letter, both your correspondents having 
discovered more than was warranted by its contents. 

It has been found advisable in England to use a pure iron, con- 
taining about 5 per cent. of combined carbon, for the purpose of 
recarburising the iron after it has been submitted to the Bessemer 
process. This is done in preference to the method at first employed, 
and still adopted in some works, viz., of arresting the blast when 
the proper proportion of carbon has been burned off. Spiegeleisen 
and Franklinite irov, as I am very well aware, are both compara- 
tively pure irons, containing about 5 per cent. of combined carbon, 
and also varying quantities of manganese, the latter element often 
up to 11 percent. It is probable that a certain proportion of 
manganese may be essential to the characteristic appearance of 
spiegeleisen, but that an iron can be obtained containing 5 per 
cent. of carbon without any considerable proportion of manganese, 
is by no means impossible. The variable quantity of this element 
occurring in spiegeleisen, without altering the character of its 
crystallisation, is an argument in favour of its not being essential 
to its constitution, but that it replaces iron in the atomic compound 
Fe, C, and may be represented by the formula (Fe. Mn), C. 

Illustrations of such replacements are, of course, familiar to 
chemists and mineralogists, and no one would assert that, because 
the mineral carbonate of iron contained sensible quantities of 
manganese, magnesium, and calcium oxides, therefore those tases 
are essential to the mineral. Now, supposing such a pure iron, 
containing about 5 per cent. of carbon, could be obtained for a 

hilosophical experiment, I should very much like to try whether 
t would not act in the Bessemer process quite as well as spiegeleisen. 

I submit that the logical inference from the fact of no manganese 
being found in good Bessemer steel is that it is not essential to its 
quality; but I agree with your correspondent “ C. S.,” that it may 
play some part in its production. Now what part it does play is to 
me a most interesting question. The reduction of any oxide of iron 
by metallic manganese would be only exchanging one infusible 
substance for another. “CO, 8.” says Caron has proved that man- 
ganese eliminates sulphur. Dr. Percy does not seem to accept 
Caron’s conclusions so readily (vide “ Metallurgy,” Part LIL., p. 157). 
It certainly does not eliminate sulphur or phosphorus in the Bes- 
semer process, Without operating upon the extraordinary quanti- 
ties which Mr. Mushet does, I have proved this fact by chemical 
analysis, and the first authorities agree with me on this point. 

Mr. Musbet has described very graphically the behaviour of a 
charge of Pontypool iron when submitted to the Bessemer process with- 
out the addition of spiegeleisen, Similar results have been obtained 
with other English irons, with the addition of spiegeleisen. ‘This 
has been some part of the experience which the first experimenters 
in the Bessemer operation had to buy. I can assure Mr. Mushet 
that no manganese would have corrected the faults of that particular 
charge of Pontypool iron. 

Goransson may have found it convenient to adopt the method of 
adding a known quantity of carbon to the decarbonised metal, but 
I question whether he would assent to the statement that what he 
made before was worthless. I know that some of the best railway 
tires that have ever been made of Bessemer metal were made by 
Goransson without spiegeleisen. In a treatise on the present prac- 
tice of the Bessemer process in Sweden, by Boman, published only 
last year, no mention is made of the use of spiegeleisen, I find, 
from some analyses of iron therein recorded, the proportion of man- 
ganese, in the analyses quoted, to average only U3 percent. Now 
there are plenty of English irons with four or five times that quan- 
tity, which cannot be used with good results in the Bessemer 
process. 

“C. 5.” has used a somewhat ambiguous word in his supposition 
that Swedish iron is more refractory ; I presume he means the 
carbon it contains is oxidised with greater difficulty, or, as he has 
observed, it requires longer blowing. The duration of the blast is 
only one of a number of conditions to be observed before comparing 
the behaviour of different irons. In some works the experience is 
that the better iron requires the shorter time of blowing; iron which 
takes a long time blowing, i.e., which is more refractory, according 
to “C. 8.,” is of inferior quality. 

In conclusion, I hope it will not be considered that by the fore- 
going remarks | have pledged myself to prove that manganese is 
useless in any processes of iron and steel manufacture. Far from 
it; I am anxious to ascertain what facts are really established. 
Many experiments, which manufacturers are not disposed to put 
themselves out of the way to try, are wanting before we can lay 
aside our suppositions and deal with realities. 

Sheffield, February 21st, 1865, WiitiaM Baker, 

Assoc. Royal School of Mines. 





PURIFYING FEED WATER, 

Sir,—Tue Enorneer of the 10th inst. contains a notice of 

Martin's substitute for the surface condenser, which I read with 

reat interest, and having had practical experience of the rapid 

estruction of boilers caused by water containing sulphate of lime, 
I venture to add a few remarks gn the subject. The incrustations 
formed by this kind of water are exceedingly harc and compact, 
and quite incapable of absorbing water, so that I have known plates 
exposed to the action of the fire to become so much overheated as to 
change their form, although, at the time, the scale was not thicker 
than writing paper. On reducing such incrustation to powder and 
throwing it into aglass of water it floats on the surface, and cannot, 
by stirring, be made to mix. If the surface is sufliciently covered 
a finger may be inserted to the bottom of the glass and withdrawn 
without getting wet, being kept by the powder surrounding it from 
contact with the water. 

Boilers working with a pressure of from 50 1b. to 60 1b. , er square 
inch, i have always found more liable to suffer injury from incrusta- 
tions of this nature than those which are worked at 15 1b. or 20 lb. 

r square inch, which confirms your statement that sulphate of 

ime is precipitated at a temperature of from 284 deg. to 302 deg. of 
Fahrenheit. 1 have, however, found that when boilers are fed with 
fresh water the scale is not so injurious as when fed, in the manner 
usual with condensing engines, with water from the hotwell. In 
some cases when the greatest trouble was experienced from plates 
becoming overheated, the use of water from the hotwell has been 
discontinued and the feed pump connected direct with the well 
from whence the injection for the engine was drawn ; the nature of 
the incrustation has become changed, and no further difficulties 
have been experienced. 

It appears to me, therefore, that with water containing sulphate 
of lime, the latter is more liable to be precipitated undera given 
temperature in the boiler if it has before served as injection than if 
taken fresh. I will only cite two cases out of a number that have 
come under my observation, to support my statement. 

The first is that of a non-condensing engine, supplied with steam 
at 60 1b. per square inch, by a boiler with a single inside flue, 2{t. 6in. 
diameter, containing the grate, This boiler worked for years without 
any repairs whatever, when it was determined to alter the engine 
by the addition of an air pump and condenser, and at the same time 
the feed pipe was connected with the hotwell. The crown of the 
furnace after a few — work become so much overheated that it 

downwards and had to be replaced by another, which was 

ie seven-sixteenths thick instead of three-sighths, but with the 
same result; and afterseveral unsuccessful repairs the feed waschanged 
and taken, as before, from the same water as supplied the injection. 
This boiler has since been at work about two years, and given no 
further trouble. This is not an isolated case with this ption of 





boiler ; change of feed having repeatedly been resorted to with equal 
success. 

The second case is that of a tubular boiler for a steamboat, the 
engines of which were condensing, and worked with 451b. per 
square inch. 

The first boiler, which was made in France, lasted about a year, 
and was then replaced by a new one made here, which had no better 
fate than its predecessor, as, after running about nine months, the 
furnaces had to be almost entirely renewed. An examination of the 
plates showed that the iucrustation, which was considerable, was of 
a nature quite impervious to the action of the water, and was so 
firmly attached to the iron that the ends of the tubes left their scales 
of iron adhering to the surrounding incrustation, showing how hot 
these ends must have been. 

When the renewal of the furnaces was completed, it was decided 
to take fresh feed water, which had not been used as injection, and 
to pass it through a feed-heater placed at the bottom of the funnel. 
This was done, and the boiler has since been working upwards of 
two years without the slightest complaint, the last report of the 
engineer stating that he has still every reason to be satisfied with 
the change. 

The temperature of the feed, entering the boiler, is not more than 
125 deg. ‘The nature of the incrustation is, however, quite changed; 
it is much softer andabsorbs water freely, and as a powder sinks to the 
bottom and is easily dissolved—which before was impossible. Our 
practice now is, for marine boilers, working with 60 lb. per square 
inch, to use the injector with fresh water, and without any feed- 
heater; and we experience much less trouble since doing so than we 
formerly did when feeding with water from the hotwell. The | 
boilers are kept free from grease, and, generally speaking, the in- 
crustations are not of a bad character. 

1 am not aware whether, in sea-going steamers, the trial has been 
made of feeding the boiler with fresh sea water which has not 
already passed through the condenser; if it has not, it would be very 
interesting to ascertain what change would be effected by so doing. 
I would, however, not recommend injectors, for the purpose, as they 
are more suited fora higher pressure than sea-going steamers work 
with. 

The use of steam from the boiler, proposed by M. Martin, to heat 
the feed water and cause the precipitation of the sulphate of lime, | 
would be attended with a serious loss of fuel, as it would be neces- 
sary to have a high temperature. Sufficient heat might probably be | 
communicated to the feed water when taken fresh from the sea, | 
either by utilising the waste heat of the water blown off (which has | 
been done before, but is, perhaps, liable to objection), or by a feed- | 
heater placed at the bottom of the funnel, which would be more | 
effective. M.M. 8. 

Zurich, February 18th, 1865, 


{Our correspondent is mistaken in supposing that any direct loss | 
of heat would follow on the use of the Martin apparatus. That 
withdrawn from the boiler in the steam would be returned in the 
feed.—Eb. KE.) 

Sir,—As many of the readers of your valuable journal may still 
use the old-fashioned but serviceable instrument, the ‘* Y level,” it | 
appeared to us that the accompanying account of an improvement 
in the construction of it would probably be of interest to such. 











The Y level, as hitherto made, is, in general, liable to a certain 
amount of instability, in consequence of the manner in which the 
adjustable support for the telescope (called the up-and-down piece) | 
is constructed. 

However tightly fitted by the manufacturer, in the first instance, 
a little wear p oh suffices to render it shaky, and sound repair, 


| Moscow river, near the Zachatinsky monastery. 
| were soon attached, and, upon the arrival of the count, the engine 





unless considerable expense be incurred, is impossible. The im- 
provement here described is designed to obviate this defect. 

The stage d has at its extremity a boss, cast in one piece with it, | 
out of which a wedge-shaped groove is slotted, leaving the end 
open ; to the open ol a _ of metal e is attached. We thus form 
a triangular hole, for the reception of the up-and-down piece a. 
Any wear of the sliding piece a, or of the groove, can be readily 
repaired by removing the plate e, and scraping away a little metal 
from the face of the boss. 

The plate to which the adjusting screw c is attached is so con- 
structed that a little motion in the direction of the stage d may be 
obtained when necessary. TROUGHTON AND Srtms, 

138, Fleet-street, Feb. 16th, 1865. 


UNDERGROUND RAILWAYS. 

Str,—Much has been said on the subject of underground rail- 
ways, and various means have been proposed for working trains 
upon them. Persons who travel by these lines feel that there is, 
indeed, much need of improvement; but, as yet, nothing of a really 
practical nature has been done. I shall not trespass on you 
valuable space by alluding to any of the different methods which 
have been proposed, but simply give my own idea how underground 
railways might be worked, and the tunnels kept as free from gases 
- the open air near them—which, by the bye, is not always very 

ree. 

Any one acquainted with foundry operations knows that a mode- 
rate-sized solid casting of iron, of only, say, two hundredweight, if 
cast on the afternoon of one day, and allowed to remain covered in 
the sand till the following morning, will have so heated it fora 
considerable distance around, that water, being thrown upon that 
sand, will boil, and the casting itself will have the same effect for 
a much longer period. 

I do not propose to use molten cast iron to generate steam, but I 





would propose that —— heating stoves should be erected at con- 
venient stations, and lumps of wrought iron should be heated in 
them to the temperature of 2,786 deg., which is the melting poin, 


of cast iron. I would have boilers constructed for the engines with 
separate stoves, which could be closely shut up, these stoves being 
only of sufficient size to receive one heater; the boiler should be 
coated as thickly as possible, that no heat might be lost. With 
proper apparatus one of these heaters might be changed, when 
required, at any station during the time the passengers are alight- 
ing and entering the carriages, and a telegram could always be sent 
from one station to another, requesting a heater to be got ready. 
Boilers may be fixed over the heating stoves, and hot water would 
be always ready for the engines at any station if needed. 

The steam from the cylinders I would condense in the following 
manner :—I would have a cistern, partly filled with water, fixed 
under the bottom of each passenger carriage, between the axles. 
These cisterns I would connect by means of elastic pipes, to allow 
for curves and concussion. The steam would pass from the cylinder 
into the cistern under the first passenger carriage, and would be 
there partially condensed, and so on to the end of the train, by 
which time there would be but little to condense. I would have a 
light safety valve fixed upon the last cistern, in case of need. 

The eduction pipe from the cylinder might be so arranged, when 
making, that the engine, without turning it, might be attached to 
either end of the train. 

If you find room for this in your columns I may, with your per- 
mission, refer to the subject again. C. anv M.E. 

6, Clapham Park-terrace, Feb. 16th, 1865, 





STEAM FIRE ENGINES IN RUSSIA. 
Smr,—If you find the enclosed, which we have just received, of 
sufficient interest, we shall be obliged by your giving it a place in 
your columns. SHAnp, Mason, anv Co. 


Moscow, 29th (10th) January, 1865. 
Dear Sirs,—We herewith inclose you translation of the account 
of trial of steam fire engines received from you; another account 
appeared in the journal called the Moscow News We finish abruptly 
to save the post. Yours truly, 
(Signed) 


V. T. Gregory anv Co. 
Messrs. Shand and Mason, London. 


“ Aninteresting event came off here on the 19th (31st) inst., namely 
a trial of a steam fire engine, the first of its kind as yet introduced 
to our city; the day being very favourable, only 6 deg.( Reaumeur) 
of frost, there were many spectators. The trial was presided over 
by the chief of the Moscow police, his excellency Count Krietz, and 
the chief of the fire brigade, Colonel Shebashoff. 

“ The engine is stationed at the chief depét of the brigade, on the 
Prechustenka, from whence it was easily drawn by horses to the 
The hose pipes 


was started, forcing a jet of water through the hose, having an inch 
nose pipe, attached to the left side of the engine, and next through a 
hose having a 1}in. nose pipe on the right side, and then through both 
hose pipes simultaneously ; finally the engine was applied to force 


| the water through one hose pipe 1,600ft. long. The engine was 


worked by Mr. Gregory, agent in Moscow for the manufacturers, 
and the different trials were attended with perfect success, to the 
satisfaction of every one present. 

“The engine was made by the well known firm of Shand and 
Mason, of London, for the Moscow fire brigade. The machine isa 
beautiful specimen of workmanship, combining strength, efficiency, 
and lightness. The boiler, which is made of steel plates, is of the 
upright cylindrical form, fitted with a number of vertical brass 
tubes. The steam cylinder, which is placed horizontally, is 7in. 
diameter, with a stroke of 9in., working a direct double-acting 
pump, capable of throwing 150 vedias of water 180ft. high per 
minute. Its weightis something less than 170 poods.” 

Translation from the Moscow journal called the Russian News, of 
Thursday 28th (9th) January, 1865. 





SURFACE CONDENSATION. 


Sir,—To condense steam effectually is to restore it to its original 
condition as a liquid. This is attained by the vapour and the water 
being contiguous; but the air in the water (from the sea or river, as 
the case may be) istheattendant evil, or obstacle, tothe production of a 
good vacuum. Another evil arises in the use of the water from the 
condenser to feed the boilers. The water being in a natural state has 
in it such ingredients, that during the action of ebullition the lighter 
particles ascend to the surface, and the heavier portions fall to the 
bottom, but too often adhering to the sides of the boiler. From this 
we have the brine floating on the surface of the water, the coating 
on the tubes and other parts of the boiler, and the sediment at the 
bottom. The action of corrosion is therefore very powerful. The 
fact that water becomes purer, or freed from its mineral ingredients 
by distillation, is certain. A clean boiler generates more steam than 
one which has been in use for some time, the cause being that the 
accumulation of the mineral particles in the water renders the heat- 
ing surfaces non-conductors of heat. This evil, produced by the 
use of feed-water from the ordinary condenser, was known as far 
back as the year 1830, when the surface condenser came into use, the 
object of which is to condense the steam by its contact with cooling 
surfaces, and thereby producing the feed-water. By this means the 
mineral ingredients of the water in the boiler are removed at the 
commencement, and the purity of the supply maintained by the sur- 
face condenser. The amount of waste is regulated by the leakages, 
&c. It will, therefore, be understood that the surface condenser is 
more economical, as far as regards the consumption of fuel in the 
boiler ; the feed-water being pure, the heating surfaces are not 
coated, as when taken from the ordinary condenser, or in an impure 
state. Surface condensers are much varied in design, construction, 
and principle; and although this system of condensation has been 
in use for above thirty years, yet the improvement is very slight in 
proportion to the advance of other inventions. We have many 
schemes to obtain a large amount of cooling surface in proportion 
to the cubic space occupied. In this case, as in boilers, many engi- 
neers have come to the just conclusion that cylindrical or tubular 
surfaces are the strongest, most efficient, and practical for construc- 
tion and repair. But this, it must be borne in mind, was the original 
idea, and it is since the commencement that the variation has taken 


| place, only to be discarded and the better plan again resorted to. 


There are five arrangements of tubular surface condensers at present, 
each claiming a certain advantage. I will describe them in succes- 
sion, and then point out the superior and defective features. 
First, the tubes are horizontal in the condenser (transversely of the 
ship). The covers are at the front and back, the latter cover is 
raised to allow the circulating water to pass. The tubes are secured 
in plates, one at each end; the holes in these plates are recessed 
around the tube,{for the purpose of packing with india-rubber, 
which is compressed by a circular nut on each tube; the steam from 
the engine enters at the top of the tube compartment, a channel 
being cast thereon ; the steam surrounds the tubes. After condens- 
ing, it falls to the bottom, and passes through a set of inverted 
valves over the air pump, which is double-acting. At the sides of 
the tube compartments are hot wells, into which the condensed 
steam is pumped or forced, motion being obtained direct from the 
engine piston. On the top of the well is a pipe leading to or con- 
necting with a stop valve at the ship’s side ; this pipe is only used 
in the case of an accident or fracture of the tubes. ‘The condensed 
steam is forced from the hot well by separate pumps into the boilers. 
The circulating water through the tubes is forced by a centrifugal 
pump, the water entering the compartment (in front of the tubes) at 
the sides of the condenser (or fore and aft of the ship), near the 
bottom, and proceeding direct through, passes out at the top of the 
back end cover, thence through the ship’s side. Motion is given to 
the centrifugal pump by an auxiliary pair of engines, which dis- 
charge their steam into the tube compartment at the top near the 
back end tube plate. Each set of valves of the air pumps are 
accessible by doors at the sides of the condensers. The feed and 

pumps are partially inserted in the front of the condensers, 
and receive motion as the air pumps. My second example will be 
thus: The tubes are in two sets tn one compartment, secured in 
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plates fore and aft of the vessel (each tube at each end has a loose 
ring of india-rubber, which is compressed in the recess on a vacuum 
being caused). This class of condenser is either of one casting fora 
pair of small engines, or two for that of large engines. The steam 
enters by one pipe at the top in front of the tube compartments, 
separate channels being cast the entire length of the condenser; by 
this, as in the first example, the steam, on its entrée, is distri- 
buted, and surrounds the length of the tubes. The air pumps 
are below the lower set of tubes. The circulating water enters 
at the back end through a pipe secured centrally of the 
condensers, the other end of the pipe being connected to 
Kingston valves. The position of the valves of the air pump 
are at the side of, and over and under, at the front end, the suction 
valves being the latter. lt will thus be understood that, on the 
motion of the pumps, the circulating water is forced through the 
lower sets of tubes in opposite directions, or fore and aft, from the 
centre of the two condensers, a division plate being introduced to 
ensure a perfect action. The water, after passing through the lower 
sets of tubes, enters the higher or top set, and thence through to 
the centre of the condensers (at the top of, over the division plate) 
to the discharge valve at the ship’s side. The condensed steam is 
drawn from the opposite or back ends of the air-pumps, through 
inverted suction valves, situated in the bottom of the lower tube 
compartment. The discharge valves are on the same level as the 
suction, but reverse in action. A tank is provided at the side of 
each condenser, to receive the condensed steam. In the case of 
accident to the tubes a discharge valve and box is secured to the 
side of each air-pump, at the condensed steam end. The feed and 
bilge pumps are barrels, cast with, and on the same level, as the 
air-pumps, outside the valve compartments. Separate doors are 
arranged and fixed so as to obtain free access to all the valves 
at each end of the air-pumps. The tube doors fore and 
aft are each in one casting. The tubes for large engines are in four 
sets, two to the higher and the same for the lower, in each condenser. 
In order to ensure the discharge valves at the condensed steam end 
being air-tight (when closed), there are raised portions of metal, to 
retain a certain amount of water on the valves; motion is given to 
the pumps by the pistons of each engine. Thirdly, the next arrange- 
ment of condenser is separate for each engine, the tubes are secured 
vertically to plates—the connection being as in the first example—in 
one compartment, The steam enters the tube compartment of the 
condenser centrally through one pipe, which is connected about mid- 
way of the length of the tubes, but in most cases at thetop. The 
action of the circulating water is as follows :—The air pump is 
situated below the tube compartment centrally of its length, and fore 
and aft of each condenser ; the valves, both suction and discharge, 
are directly over each other, at the side and front end of the air pump, 
below its centre line, air valves being inserted at the top; the water 
enters at the bottom of and at the back end of each condenser, and 
by the action of the pumps and valves is forced through the front 
set of tubes, passing from the bottom to the top, and from thence 
down through the back set, after which to the discharge valve at 
the ship’s side. The suction valves, for the condensed steam, are 
inverted, and extend the length of the tube compartment; a chan- 
nel is cast over the air pump to receive these valves, from which the 
condensed steam es through to those for the discharge, which 
are reverse in action to that of the suction. The discharge valves 
are arranged at the middle of the condenser at the back end, over the 
discharge passage for the circulating water. Doors for access to all 
parts are arranged thus: On the condenser are two doors, directly 
over each tube plate; each set of tubes at the bottom end are 
accessible by doors at the front and back, those at the front give 
access to the discharge and air valves, those for the suction being 
attended to from the pump coversor doors. The suction and dis- 
charge valvesfor the condensed steam are inspectedjby doors extend- 
ing the entire length and width of each channel and compartment. 
The discharge opening beyond the valves is sufficiently large to 
allow for accident or fracture of the tubes. The condensed steam is 
discharged into a tank, and from thence into the boiler by-the feed 
pumps. The tank is provided with an escape valve at the sbip’s side. 
Motion to the air, feed, and bilge pumps is obtained from the steam 
piston of each engine. 

My fourth example is entirely reverse in action to that of the 
preceding examples, but the same in principle of condensation. 
The tubes sre arranged horizontally transversely of the ship; 
each condenser is fore and aft of each engine, with no connection 
to each other. Contrary to the modes already described, the steam 
age. at the front end of the condenser) passes through the tubes. 
The circulating water enters the tube compartment at the bottom 
at each end. The pumps are double acting, with the valves 
arranged in the ordinary manner, discharging the water out at the 
top of the tube compartment, thence through the ship’s side. The 
condensed steam is drawn from the back end of the tubes by a 
double-acting air pump to each;condenser. The valves, both suction 
and discharge, being at each end, the latter admitting the condensed 
steam into a tank at the back end between the condensers. Fifthly, 
the — and action of condensation are the same as the last ; 
but the tubes are vertically arranged. In both of these examples 
the circulating water is admitted from the sea by Kingston valves. 
The circulating pumps are situated on a frame between the con- 
densers, the air pumps being cast with and under the tube compart- 
ments. ‘The suction and delivery valves are accessible in each case 
by doors. In the horizontal arrangement the doors for access to 
the tubes are at each end of the compartment, but in that of the 
vertical one door is only required at the top, which is raised ellipti- 
cally to allow the steam to distribute itself equally over the tube 
plate. The feed and bilge pumps are worked from the crossheads of 
the piston rods, and the former force the condensed steam from the 
tank into the boilers. The air and circulating pumps are worked 
direct from the pis!ons of the engines. A reserve discharge valve 
and box, in the case of accident to the tubes, is secured to the side 
of the ship. 

Having described the arrangements and action of each kind of 
condenser I have alluded to, for the purpose of comparison, I wiil 
now allude to the several defects, merits, &c. In the first example 
the tubes are arranged transversely of the ship. In the case of 

enewing the tubes and cleansing the same and front plates, this 

position is attended with a difficulty of free access, if the front of 
the condenser be as close as practicable to the main frames. In 
order to obviate this the condenser has to be a greater distance 
than usual from the centre of the crank shaft, thus occupying 
more space transversely of the ship. ‘The connection of the discharge 
pipe for the circulating water to the back end doors is decidedly 
irrelevant to good arrangement, for in the case of the tube plate or 
tubes requiring exposure to be viewed, cleansed, or removed, the 
joint of the pipe, as well as that of the door, has to be broken. The 
doors in one casting, whether back or front, are also a great disad- 
vantage. Although the area of the joints in two or four doors is 
more than that of one, yet the lesser weight of material, and greater 
facility for removal and connection, recommends the smaller door 
as the most practicable. The tubes in one set or cluster over the air 
pump entails a waste of space at the bottom, and an excess of height 
of the tube compartment. The position of the valves is perfect in 
action in this example. The condensed steam tank, cast with the 
condenser, is judicious. The means for circulating the water 
through the tubes, and the direct action is both expensive and a 
loss of effect ; in the first case it entails a separate pair of engines, 
and in the second, the water, by its free passage, may not with cer- 
tainty fill the tubes throughout. The steam, on entering the tube 
compartment, should be distributed entirely over the area instead of 
in a channel only. 

In my second example we find the tubes are arranged with more 
care as to the means for cleansing and effect of action. The water 
should pass first through the top set of tubes, and return through 
the bottom ; by this the steam, entering on the top at its greatest 
temperature, is brought in contact with the most powerful effect of 
the cooling agency at the commencement of the process. The cir- 
culating water suction valves of the air pump, although not 
inverted (so as to give a more free and perfect action), are not 
neorrectly arranged, as there is a pressure of water acting 





against them which tends to assist rather than retard their action. 
The position of the condensed steam valves is good, but the tank 
should be vast with the condenser, and so arranged that there should 
always be a body of water on the discharge valves. The tubes in 
two separate sets, with plates in each compartment, and the reverse 
circulation of the water, is correct, both in theory and practice. 

The doors, fore and aft, should each be in two or four castings, for 
the better convenience of removal andconnection. The introduction 
of the discharge valve at the tank, is the better plan to that at the 
side of the ship. The means for cleansing and gaining access to the 
tubes and plates, admit of freedom of action, and also allow the front 
of the ved me to be as near the centre of the engine as practicable, 
in relation to the cranks or connecting rods. The steam should dis- 
tribute itself entirely over the tubes, immediately it enters the con- 
denser ; this could be attained by inclining or sloping the top from 
side to side towards the front end, instead of in a channel, as in the 
present and first examples. Doors might be secured at the top to 
inspect those tubes having an excess of action or effect. Tho third 
example is the more suitable arrangement for compactness and 
accessibility to the tubes and valves; but the doubt arises, whether 
the steam would not, by surrounding first the outer tubes at the top, 
be more instantaneously conde: 

Doors should also be arranged to inspect those tubes most likely 
to be coated. In the fourth and fifth examples the water surrounds 
and circulates between the tubes instead of through them (as in the 
preceding examples), but the suction valves of the air poe in both 
cases should be inverted, and the discharge valves on the same level, 
but reverse in action. The position of the tubes in the fourth ex- 
ample entails the same want of free access as in the first, without 
an increase of space is resorted to transversely of the ship. In the 
fifth example, the tubes being vertical, they cau be arranged more 
compactly; but as the action of the circulation of the water is direct 
(around the tubes), it would be better to admit the water at the top 
of the compartment instead of the bottom, and thereby allow gravi- 
tation to assist the action of the pump. Care has been displayed in 
the two last examples to distribute the steam effectually on its entrce 
into the condenser. 

In conclusion, I will endeavour to give a few practical hints as to 
the proper arrangement, so as to prevent the attendant existing 
evils of the surface condenser. To condense steam effectually is to 
reduce it to the lowest temperature, or zero ; but as we have not the 
fluid, or, rather, that means of obtaining the temperature, a partial 
vacuum has to be accepted—28°75 to 29 is considered almost perfect 
in relation to mechanical appliances. The only means of obtaining 
this are perfect joints, sufficient, or rather an increase of cooling 
surface, capacity of air pump, and a correct action of the valves; the 
connection of the tubes and plates is the chief barrier to be over- 
come. The means of ascertaining the actual position of the part 
leaking is almost impossible without sight glasses inserted in the 
doors or sides of the condenser. There are practical causes for the 
defects known. It should be borne in mind that simple arrange- 
ment and the free access to the parts affected should be the leading 
features of the principles of surface condensation, eee of 
space or expense of outlay. But were it not for the value of the 
condensed steam as feed-water for the boilers, doubtless the com- 
plication, and the increased expense of surface condensers over 
those of the ordinary kind, would be the means of the former losing 
the high position they now hold, 

The two kinds of mechanical action of the water in the surface 


condenser are equal in principle as regards the surface in contact | 


with the steam. In the one case the water surrounds the tubes, but 
in the other 
due to that of the outer and inner peripheries. 


The friction of the water passing around or through the tubes | 


may be said to be equal, on account of the power required being 
the same. The question now arises whether the steam surround- 
ing the tubes causes less corrosion or sediment than does 
the water. Most certainly the steam is of a purer nature, 
and iess liable to impart the mineral ingredients ; moreover, 
the inner peripheries of the tubes can be cleaned with greater 
facility than the outer. It must also be understood that it is 
the surface in contact with the vapour or fluid that causes the 
action of condensation, The water is the cooling agent, and its 
power must penetrate or be conducted through the metal of the tube 
before the steam can be affected. The steam passing through the 
tubes has one advantage, the actual increase of sediment can be 
readily seen and removed without the disarrangement of the tube 
plates. The water in all cases should be filtered, or the salt, sea- 


weed, &c., will choke or surround the tubes and prevent their full | 
power of action. ‘The subject of surface condensation is one of the | 


greatest importance, and it would be better for each engineer to 


make known the best results proved from practice, rather than “ hide | 


his light under a bushel.” Irso Facto. 





ROAD LOCOMOTIVES, 


Siz,—With much pleasure I have read, in your journal of the 
17th inst., your article on locomotives for the highways. As pub- 
licity is the only thing that can promote theiradoption the agitation 
seems to have commenced in earnest, and now is the time for those 
interested to awaken out of their slumber, and put their shoulder to 
the wheel, not with an idea to enforce a dangerous class of machine 
on the highway, but, as Sir George Grey remarked to the deputa- 
tion on the 10th inst., to abate the nuisance complained of—which 
seems to be the frightening of horses—with the exhaust steam from 
the chimney. 

This seems, at present, to be the point on which to dwell. As 
far as present experience is concerned, the exhaust steam must pass 
up the chimney. There is, no doubt, other means of causing a 
sufficient draught to the fire—such as a fan or an exhauster—but 
what is to be done with the steam? You mention the variable 
blast pipe, which would do in passing a single vehicle ; but a suc- 
cession of them would beanother thing altogether. You seem to ex- 
press an opinion rather adverse to steam carriages. 1am of opinion 
that the traction engine, with its heavy load, is far more likely to 
frighten horses, as the noise caused by the exhaust steam is in pro- 
portion to the weight moved ; and, in most cases, irrespective of 
the speed at which it is travelling, the noise of a locomotive engine 
in moving, with its train of carriages, away from a station is far 
greater in starting than after it has acquired a considerable velo- 
city. And, if this is the case, it will speak in favour of small 
cylinders, running at high speed. In one of my former letters to 
you on the subject, and in answer to one of your correspondents, 
“Why not have large cylinders, and dispense with gearing ?” my reply 
was, that the noise caused by the exhaust steam from the chimney 
—which is too loud already—would be increased in the same pro- 
portion as the capacity of the cylinders. ; 

The noise may bs brought to a minimum by discharging the 
steam continuously instead of intermittently, which would also give 
a better draught to the fire. This may be accomplished by having 
the cylinders jacketted, and discharge into the jacket; from thence 

into a large receiver, which, for the sake of convenience, may 
pee in the form of a jacket, to the boiler; from thence into 
large pipes, with finely perforated divisions ; and, finally, pons 
out of an adjusting blast pipe. The advantages gained by this 
would be a suppression of noise, a better draught to the fire, and 
a reduction of radiation of heat from the boiler and cylinders. 

Your article cannot fail todo a great amount of good, as it lays 
before us the existing evils and future requirements of road loco- 
motives. Ten miles an hour cannot be thought dangerous for a 
passenger carriage. The great point is perfect control under all 
circumstances. 

I will not intrude on your space any more at present, as the sub- 
ject will perhaps, at some future time, be more interesting to your 
readers. Cuantes ‘T, Hays, 
Lymington, Feb. 18th, 1865. 





Siz,—I am sure that every advocate for the use of steam on 
common roads must thank the writer of the leading article in your 
last number. Without doubt these engines will never give satisfac- 


tion to the public unless a great alteration is made in their design. 
Their ugliness might be mitigated by | coach builder, but there 
are other matters, which require the skill of the engineer. The 
blast in the chimney is a great evil on the road, it is suggested in the 
above-named article to use the variable blast pipe: but would this 
answer in practice as a preventative of noise; could the drivers be 
made to use it always? and in running through a town, where 
horses are continually passing to and fro, how is the steam to be 
kept up? Besides this, it must have been observed by many, that 
it is not only the noise but the white steam that alarms horses ; and 
that abominable whistle, what is the use of it? The drivers of 
carriages, vans, carts, &c., do not blow a whistle every three 
minutes : why should a traction engine driver do so? Has his 
steersman no lungs wherewith io shout? 

If Hancock made a fan answer his gr ce! can none of our 
engineers do so now? .There are some difficulties attending its 
use, such as feeding the fire, keeping the bars from burning, dis- 
posing of the waste steam, &c., but cannot these be overcome ? 
shall be much obliged to any of your correspondents who will, 
through the medium of your journal, state the reasons why a fan 
cannot be made to answer ? 

With regard to the boilers of road locomotives the public naturally 
say, “show us that your boiler will not hurt us if it bursts, and we 
will support you.” The Harrison boiler is the only respectable one 
out which fulfils this condition, why is it not tried ? It is fortunate 
that the boilers of traction engines are still comparatively new, and 
not so likely to burst just yet ; but when they do begin to go off let 
us hope it may not be in crowded streets. 

The few steam es that have been made of late years, are, in 
appearance, little short of hideous; whereas, nothing should have 
been left undone to please the public eye. Let me here remark that 
the prejudice of the public is one of the most difficult points to be 
dealt with in the design of road locomotives, but it is the very point 
which makers, without exception, set aside as of no consequence. 
They would do well to consider it, for their own sakes. As to the com- 
fort of riding on some of the recent steam carriages, woe to good hats 
and clean collars when the boiler primes: but it is said that they 
never prime; nevertheless, cylinder covers get broken sometimes, 
When these gentlemen who go twenty miles an hour exhibit their 
wonderful speed, to their own injury (which they don’t seem to 
know), how is it that they are not fined £10 or £5, as the case may 
be, for exceeding the pohmen allowed by the Locomotive Act, especially 
= they publish the fact that they have wilfully broken the 
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ses through ; consequently, the difference in area is | 





| ATLANTIC TELEGRAPH.—WEEKLY Prooress.—The total length of 
Atlantic telegraph cable made up to the close of work last Friday 
| night was 2,261 nautical miles, and of this quantity 709 miles have 
been shipped on board the hulks Amethyst and Iris, for the steam 
ship Great Eastern. 
Science anp Art Derartment, Soutrn Kensineton. — G. B. 
Airy, Esq., the Astronomer Royal, is about to deliver a full course of 
lectures on ‘* Magnetical errors, compensations, and corrections, with 
| special reference to iron ships and their compasses,” in the old lec- 
| ture theatre of the South Kensington Museum, on the 9th, 16th, and 

23rd of March, from 4 to 5 o'clock pm. No course of lectures so 
| thoroughly complete in every respect has yet been given, and 
| judging from the syllabus now lying before us, there is little reason 

to donbt that they will prove of great value to the students of the 
Royal School of Naval Architecture, for whose express benefit they 
will be delivered. 

Tre Suez Canat.—A Gibraltar paper states that the attempt of 
the Suez Canal Company to find labourers for their work from the 
pilgrims who cunasiiy have Morocco for Mecca is said to have been 
a failure, By offering a free pausage and facilities for reaching 
Mecca in exchange for a year’s labour at fair wages at the canal, it 
was supposed that the honours of the Mecca pilgrimage would be 
placed within reach of those who were too poor to undertake the 
pilgrimage upon their own means. But the expectation that ~ { 
would gladly avail themselves of the offer has been disappointed. 
We are told that the Moors are possessed by the sivgular notion that 
the waters of the Red Sea will sweep over the canal and drown all 
those engaged in the work. This idea, one would think, must have 
sprung from the tradition of the destruction of Pharaoh's host, the 
memory of which would be kept alive among the masses in Morocco 
| by the Hebrew portion of the Sultan’s subjects, 
| “A CHanos in American Parent Law.—An editorial letter from 
Washington, published in a recent number of the Scientific Ame- 
| rican, refers to an amendment now ponding before Congress, 

designed to relieve a very large number of inventors who have 
failed to pay the balance of the patent fee—twenty dollars—within 
| the six months as provided by law, thereby forfeiting their rights. 
| The language of the Act of March 3, 1863, which requires pay- 
| ment of the balance fee within the six months after date of allow- 

ance, is peculiar. It provides that, in default of said payment, 
| the invention shall become public property as against the applicant. 

The public acquire no rights in the invention as against another 

and subsequent inventor, leaving the original and first applicant 
| only to suffer the consequences of not having paid the second fee 
| within the time specified. The rule of the Patent-office treats all 
such lapsed patents as judicially dead upon the record, and 
examiners are not allowed to refer to them under any circum- 
stances, even though an application be made by another inventor 
for the same thing. Though this rule may be correct as based 
upon the language of the law of March 3, 1863, it, nevertheless, 
contravenes the plain intention of the statute of 1836, which 
requires that patents can‘issue only to the original and first in- 
ventor of the art, hine, position, or improvement. The 
same statute provides that whenever, in the commissioner's opinion, 
two pending applications are adjudged to interfere with each other, 
that officer shall declare an interference, and require testimony with 
a view to determine the question of priority as between the appli- 
cants. The amendment of 1863, however, conflicts with the law 
of 1836, inasmuch as it sbuts off from this interference the 
unfortunate first applicant who has not paid up within the six 
months. Many might hastily jump at the conclusion that it would 
be serving an inventor right who thus failed to comply with the 
inexorable demands of the law; but we think no unprejudiced mind 
will thus reason when a fair statement of the case is presented. 
If an inventor wilfully neglect his duty as prescribed by the law 
he is entitled to no sympathy, and ought not to ask for it; but the 
records of the Patent-oflice show most conclusively that there are 
hundreds of cases in which the applicant could not comply with 
the law. Many inventors justly plead inability to make the mye 
ment in time; some are entirely ignorant of the law on ti 
subject, and for want of such information do not pay up in time; 
but it bears with peculiar hardship upon persons residing in foreign 
countries, and upon those who are engaged in the military and 
naval service of the country. Inventors of this class are subject 
to all the changes and vicissitudes of the service, and are rarely 
ever stationed be a long time in one position, There are man 
very aggravating cases, involving the interests of our brave sol- 
diers, which appeal with great force for such relief as will be afforded 
to them by the bill now pending before Congress. The Act in 
question provides that an applicant, whose patent has lapsed under 
the operation of the law of March 3, 1863, shall have a right to 
renew bis application within two years after date of allowance, 
upon the payment of fifteen dollars, and to use the papers and 
model originally presented to the Patent-office. This we regard as 
a fair and equitable treatment of all such cases, and we trust that 
it will meet the approbation of Congress. ‘The bill has been care- 
fully considered in all its bearings, and has received the unqualified 
sanction of the hon. Commissioner of Patents. It now only awaits 
the action of Con to become a law of relief. It is vastly 
important, however, that it should pass at this session, in order to 
allow all such cases to be included within its provisions. If it be 
put over till the next Congress the term of two years, as provided 
in the bill for the renewal of applications, will have expired before 











favourable action can be had. 
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Grants of Provisional Protection for Six Months. 

2789. Joun Rovinson and James GreswaM, Manchester, ‘‘ Improvements 
in that apparatus for raising and forcing fluids, and feeding steam 
—, known as ‘ Giffard’s injector,’ "—Petition recorded 10th November, 


42. Jutes Lepaupy, Paris, “ A new system of boiling grain sugar in vacuo.” 
—FPetition recorded 6th January, 1865. 

59. Wiui1AM Baker, Sheffield, Yorkshire, ‘‘ Improvements in the manu- 
ae and refining of iron and steel.”—Petition recorded 7th January, 

865. 

65. Joun Wetsu, Perth, N.B., ‘‘An improved method of lighting street 
and other lamps, and in the apparatus or means connected therewith.”— 
Petition recorded 9th January, 1865. 

82. Joun Freperick Spencer, Newcastle-on-Tyne, ‘‘ Improvements in re- 
gulating and working the valves of steam and other engines.”—Petition 
recorded 11th January, 1865, 

127. James Youna, Limefield. Midlothian, N.B., ‘‘Improvements in pro- 
ducing gases and vapour in a heated state.”—Petition recorded 14th 
January, 1865. : 

146. Francois Paut Henri Canvuzac, Rue de l’Echiquier, Paris, ‘‘ Improve- 
ments in apparatus for ironing and dressing woollen and other tissues,” 
—A communication from André Lyon, Rue Napoléon, Alger, France. 

151. Joun WituiaM Greoe, Upper Sackville-street, Dublin, “ Improve- 
ments in street and other lamps and lanverns.”— Petitions recorded 18th 
January, 1865, 

159. ApoL¥ WiLuetM Precer, Oldham, Lancashire, ‘ Improved arrange- 
ments for coupling steam engines, turbines, or other apparatus employed 
as motive power.”"—A communication from Ludwig August Riedinger, 
Augsburg, Bavaria. 

160. MELCHOR BeLTzu00veR Mason, New York, U.S., ‘‘ Improved method 
of purifying and oxidising metallic ores.” 

162. EpwarD WiLL1AMs, Victoria Mills, Miles Platting, near Manchester, 
“Improvements applicable to throstle worsted spinning and doubling 
frames.” 

1€8. Tasso Laprousse, Prussia-street, and Joun Krity, Grangegorman, 
Dublin, “ Improvements in dyeing leather.”—Petition recorded 19th Ja- 
nuary, 1865. 

172. Joun Turnky, jun., and Grorcx Woop, Sneinton, Nottinghamshire, 
“Improvements in machinery or apparatus employed for fluting, 
dicing, cross-graining, glazing, and all kinds of jiggered work on skins 
oe and having a self-acting table and revolving friction wheel or 
roller."4 

174. Louis Bauma, Paris, “An improved machine for raising and carrying 
earth, sand, stones, or other similar solid or liquid materials, for dressing, 
ventilating, or winnowing grain, or other analogous purposes.”— Petitions 
recorded Dith January, 1865. 

190. Joun Epiz, Glasgow, “‘ Improvements in boots and shoes.”—Petition 
recorded 23rd January, 1865. 

204, CuARLES TENNANT WELLS, Bouverie-street, Fleet-street, London, “ Im- 
provements in ground vineries or glass ridges, for the cultivation of grapes 
or other fruit.”—Petition recorded 24th January, 1865. 

218. Davip Gay, Cheapside, London, ‘‘ Improvements in photo-sculpture, 
and in apparatus to be employed therein.” 

221. GronGe Hasgitine, Southampton-buildings, Chancery-lane, London, 
**A new process of manufacturing syrup and sugar from maize and other 
cereal grains.”—-A communication from Frederick William Goessling, 
Buffalo, New York, U.S. 

223. STEPUEN Suakr, Melton-place, Euston-square, and DANieL Situ, Brill- 
row, Somers Town, “ An elastic valve and high-pressure and general 

” 








tap. 

231. WILLIAM CREASY, Bull’s Hall, Bedfield Wickham Market, Suffolk, 
“‘ Improvements in nachinery for thrashing, beating, and dressing flax.” 

234. WittiaM Cuark, Chancery-lane, London, “ Improvements in peucil- 
cases usually termed ‘ever-pointed pencils.’”—A communication from 
Henry Louis Riottot, jun., Boulevart St. Martin, Paris.—Petitions recorded 
26th January, 1865. 

237. James Hinp, Liverpool, “Improvements in the construction of 
pemes for raising and forcing liquids.”—Petition recorded 27th January, 

865, 

247. Samurn Truiock, Ricuarp TRvLOcK, and WinuiaM Troiock, Essex 
(Quay, Dublin, “ Improvements in breech-loading fire-arms,” 

257. WittiaM Foster, Scuthampton-buildings, Chancery-lane, London, 
“Improvements in screw taps, more especially designed for cutting 
threads in the fittings and connections for gas, steam, and water pipes.” 
—Pelitions recorded 28th January. 1865. 

260. GrorGs Daviks, Serle-street, Lincoln'’s-inn, London, ‘“ Improvements 
in the construction of steam engines.”—A communication from Pierre 
Jean Lacoste, Paris, 

268. FRANCOIS ALEXANDRE LAURENT and Joun CasTuEeLaz, Rue St. Croix 
de la Bretonnerie, Paris, ‘* Improvements in the manufacture of benzoic 
acid.”’— Petitions recorded 30th January, 1865. 

274. Ewinc Pye Coiquiioun and Joun Parvor Ferris, Laurence Pount- 
ney-hill, Cannon-street, London, ‘* An improved construction of lubri- 
cating apparatus for steam engine purposes,”—Petition recorded 31st 
January, 1865, 

279. Joun Sainty, Burnham Market, Norfolk, ‘‘ An improvement in lever 
horse hoes and lever corn drills, for the hoeing and sowing of wheat and 
we and all other seed and root crops."—Petition recorded Ist February, 

Sve. 








Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

38”. THxopork ANTON VERKAUZEN and Moritz ANTON VERKRUZEN, Hatton- 
garden, London, “ An improved winder, and arrangement for winding 
and putting up velvet and other ribands,”—Deposited and recorded 11th 
February, 1865. 

412. Witttam Boxer Newsury, Boston, Suffolk, Massachusetts, U.S., 
“Tmprovements in the manufacture of files."—A communication from 
Moses Griffin Crane, Chelsea, Massachusetts.—Deposited and recorded 
Mth February, 1865. 

Patents on which the 8tamp Duty of £50 has been Paid. 

410, Joun Cooks, Willington, Durham,—Dated 15th February, 1862 

$13. Joun Cuarrentox, Highbury, and WitLoveuny Ssuru, Dalston, Mid- 
dlesex —Dated 15th February, 1862. 

423. Eowakp Tuomas Hvuenes, Chancery-lane, London.—A communica- 
tion.—Dated 17th February, 1862. 

461. Henny Wann, Castle Bromwich, Warwickshire.—Da ed 21st February, 
1862. 

425, James Compr, Belfast.—Dated 17th February, 1862. 

571. Henny Bowen, Cardiff, Glamorganshire.—Dated Ist March, 1862. 

710. Joun Grant, Albion-place, Maidstone, Kent.—Dated 15th March, 
1862 

419. Hvucy Crawyorp, James Crawrorp, Rosert CRAwrorD, and Rowert 
Tearieron, Beith, Ayrshire, N.B.—Dated 17th February, 1862. 

465. Roper? Pickin and WiLLiAM Epwin Pickty, Birmingham, —Dated 21st 
February, 1:62. 

482. Roper Icstrer, juv., Beeston, Nottinghamshire.—Dated 22nd Feb- 
ruary, 1562 

435. CHAKLES THOMAS MARzevtTi and Jon Watson, Vine-street, Minories. 
—Dated 19th February, 1862. 

448. James Witicox, Ludgate-hill, London.—A communicaticn,—Dated 
19th February, 1862. 

459. James Spence, Liverpool.—Partly a communication,—Dated 21st 
February, 1862. 

472. James Kiakwoop, Paisley, Renfrewshire, N.B,—Dated 22nd February, 
1862 





2. 
506. THOMAS Watson and Rovert Dracvur, Thornton, near Bradford, York- 
shire.—Dated 25th February, 1862. 
537. James TaNoys, birmingham.—Dated 27th February, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

279. WiLtiaM Spence, Chancery-lane, London.—A communication.—Dated 
15th February, 4858 

300. James Epwarp Boyp, Hither Green, Lewisham, Kent,—Dated 17th 
February, 1558. ° 

319. Rosert Gairrivas, Mornington-road, Regent's Park, London.—Dated 
19th February, 1868. 





Notices to Proceed. 

2479. Richard Epwanp Donovan, Court Duffe, Castleknock, Dublin, and 
Marrusw O'FARRELL and Francis O’FaRRELL, King-street, Dublin, 
*‘Imprevements in machinery or apparatus for rolling and twisting 
tobacco, also applicable to the rolling and twisting of hemp, flax, wool, 
= and other fibrous substances.”"—Petition recorded Sth October, 


2495. Tuomas Lamurrt, Short-street, New Cut, and Henny CHARLES Soper, 
Cleaver-street, Lambeth, Surrey, “ Improvements in the manufacture of 
taps, cocks, and valves,”—Petition recorded 10th October, 1864. 

2502, Tuomas Apvams and Grores Joun Parsons, Duke street, Adelphi, 
Loncon, ‘* Improvements in slide valves.” 

2508. WittiAM Buackerr Haten and Samues_ Bartow, Oldham, Lanca- 
shire, “‘Improvements in machinery or apparatus for spinning and 
ns cotton or other fibrous materials,”—Petitions recorded 11th O¢- 
tober, . 





2514. Joun Gxorex Tayuor, Boulevart St. Martin, Paris, “ Improvements 
in the manufacture of dress fastenings and ornaments.” — Petition recorded 
12th October, 1864 

2524. Louis Cuauss, Stoke-upon-Trent, , “Imp 
ornamenting articles of china, earthenware, and other materials.” 

2527. MicnaEL Henry, Fleet-street, London, “Improvements in steam 
machinery for rolling roads or ways, and in other engines, carriages, and 
apparatus propelled by steam on common roads, ways, and surfaces.’’— 
A communication from the Société E. Gellerat et Compagnie, Boulevart 
St. Martin, Paris. 

2529. Joun Tuomas Cook, Napier-street, Haylestone-road, Leicester, 
bes ee in battens for weaving.” —Petitions recorded 13th October, 
1864. 

2533, Witt1aM Rosgkt Sykes, Pimlico, Middlesex, “Improvements in 
apparatus for transmitting positive and negative currents of electricity.” 

2538. RicHakD WricHt, Barge-yard, Bucklersbury, London, ‘“ Improve- 
ments in preparing saccharine matters.” 

2542. WittiaM Henry Kesey, Rotherhithe, Surrey, “ Improvements in the 
construction of chimneys and flues for houses and other buildings,”— 
Petitions recorded 14th October, 1864. 

2554. EDwarD ToMLINSON and Joun Jones, Manchester, ‘‘ Improvements 
in machinery or apparatus for breaking the husks of cotton pods, and 
opeving and separating the cotton from the same, previous to ginning.” 
—Petition recorded 15th October, 1864. 

2555. Francis ALTON CALVERT, Manchester, ‘‘ Improvements in engines for 
obtaining motive power.” 

2558. Tuomas Corser, Birmingham, “ Improvements in signals or alarums 
for doors and windows, and for such other uses as the same are or may be 
applicable to.” 

2560. Joun Casseut, La Belle Sauvage-yard, London, ‘‘ Improvements in 
apparatus for the carburation of gas and atmospheric air.”—A communi- 
cation from Jean Best, Paris, 

2562. MicuakL Henry, Fleet-street, London, *‘ Improvements in the means 
of, or apparatus for, reducing the friction of moving parts of carriages, 
engines, machinery, and apparatus.”—A communication from Charies 
— Boulevart St. Martin, Paris.—Petitions recorded 17th October, 
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2568. Steragn Howarp and WILLIAM Woop, Church-street, Seaham Har- 
bour, Durbam, ** Improvements in reefing and furling sails.” 

2574. CHARLES Pettit, High-street, Hackney, Middlesex, *‘ Improvements 
. corrugating, fluting, or fashioning metal sheets with irregular sur- 
aces. 

2580. WintiaM Giteert and Freprric WILLIAM GiLBeRtT, St. Philip’s- 
road, Sheffield, Yorkshire, ‘‘ Improvements in the construction of the 
hafts or handles of spring knives.”—Petitions recorded 18th October, 


1864, 

2:96. WittiAM Epwarp Newron, Chancery-lane, London, ‘* Improvements 
in rotary engines."—A communication from Jean Joseph Molard, Rue 
St. Sebastien, Paris.— Petition recorded 20th October, 1864. 

2607. ARTHUR REYNOLDS, Bagilit, Flintshire, ‘‘ An improved mode of ma- 
nufacturing sulphuric acid.” 

2613. JaMES GRaFTON Jones, Blaina Ironworks, Monmouthshire, “ Im- 
provements in machinery employed in getting coals, stone, aud other 
minerals.”— Petitions recorded 21st October, 1864. 

2630. Joun Smitu, Leicester, ‘‘ Improvements in battens, and in gear for 
communicating the to-and-.fro motions to the driving planks of battens.” 

—Petition recorded 24th October, 1864. 

2656. PeTzR ARMAND LE ComTE DE FonTAINEMOREAU, South-street, Fins- 

bury, London, ‘‘An improved composition for uniting iron with wood, and 
leather with leather ; for waterproofing textile fabrics, paper, and cordage ; 
for moulding, and for various other purposes.”—A communication from 
Messieurs Henry Lemaistre and Company, Brussels, Belgium.—Petition ve- 
corded 26th October, 1864. 

2663. WittiaAM ConGaLton, Austin Friars, London, ‘“ Improvements in 
fitting sails to ships and other vessels."— Petition recorded 27th O tober, 


1864. 

2677. Henry AL¥RED Jowett, Hayes, Middlesex, Joun Eaton Jowserr, 
Sawlay, Derbyshire, and JoHN BreLt Muscuamp, Pembroke-road, Ken- 
sington, Middlesex, ‘‘ Improvements in the construction of rails, and 
bearers for the same, for the permanent way of railways.”—Petation re- 
corded 28th October, 1864. 

2763. Gustavus PaLMerR Harpine, Cornhili, and LyNaLL Tuomas, Union- 
street, Hill-street, Berkeley-square, London, “Improvements in guns 
and fire-arms.”—Petition recorded 7th November, 1864. 

2786. WiLLiAM EDWARD Newton, Chancery-lane, London, “ An improve 
filter or press."—A communication from Louis Pierre Robert de Massy 
and Louis Robert de Massy, Rue St. Sebastien, Paris.—Petition recorded 
9th November, 1864. 

2842. MicuarL Henry, Fleet-street, London, “ Improvements in the means 
of, or appliances for, treating bodily injuries, affections, and disorders 
when atmospheric air is to be excluded from the part affected.”—A com- 
munication from Doctor Jules Guérin, Boulevart St. Martin, Paris.— 
Petition recorded 14th November, 1864. 

2896. James Easton, jun., The Grove, Southwark, Surrey, “ Improved 
apparatus for the manufacture of paper pulp.”—Partly a communication 
— Francois Thiry, Huy, Belgium.—Petition recorded 19th November, 
864. 

£996. ALFRED VinceNT Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of sugar, and in the machinery to be used therein.”— 
A communication from Chares Rostand, Rue St. Sebastien, Paris. —Peti- 
tion recorded 22nd November, 1864. 

2980. Grore@e Brunton, Sheffield, Yorkshire, ‘‘ Improvements in means or 
apparatus for smoothing and polishing.” —Petition recorded 23rd Noveiiber, 
1804. 

2977. Joseru Duris pe Bouuimpert, Rue de la Fidélité, Paris, “ A new 
kind of cigar made of other materials than tobacco.”— Petition recorded 
29th November, 1864. 

20838. AL¥RED Vincent Newron, Chancery-lane, London, ‘‘Certain im- 
provements in solar time-pieces.”—A communication from Theodore 





Kugeles limby, Saratoga Springs, New York, U.S.—Pelition recorded 13th | 


December, 1864. 

3221. Joun CLeaver, Canterbury-place, Walworth, Surrey, ‘‘ Improvements 
in the manufacture of Portland cement.”— Petition recorded 28th December, 
18 


3230. Grorae Epwarps, Park-road-villas, Battersea, Surrey, ‘* Improve- 
ments m pneumatic apparatus for raising minerals and other purposes,” 
— Petition recorded 29th December, 1864. 

16. Tuomas Joun Asuton, Cavendish-square, London, ‘‘ An improved por- 


table pneumatic apparatus, applicable in surgery and medicine for all | 





ABSTRACTS OF SPEC: FICATIONS. 


The following descriptions are made from Abstracts preparcd expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, fittings, §c. 

1912. W. Attwoop, Wapping-wall, Shad ell, London, *‘ Packing and lubri- 
cating parts of steam engines, dc.” —Dated lst August, 1864. 

In order to pack the piston rods of steam engines, and other rods which 
have wo work fluid-tight through a stuffing-box, the patentee employs rings 
made of soft metal, hollow or tubular, and circular or elliptical in section. 
These rings are introduced into the stuffing-box one over the other, until 
the box is full, and they are made of such a aize that they just fit easily 
around the piston rod and into the box; then, when the gland is screwed 
down upon them, they become slightly compressed and expanded laterally, 
and atight joint is made. It is obvious that a continuous spiral may be 
used in place of separate rings, but not so advantageously. 

1945. J. GornarD and H. GARLAND, Birmingham, ‘ Construction of furnace 
bars, of gratings and other apparatus for the removal of slag from fur- 
naces.”— Dated 4th August, 1864. 

The furnace bars constructed in accordance with this invention are formed 
with a number of longitudinal slots or openings therein, a series of such 
bars being placed in a frame so as to allow of each bar being rotated when 
necessary. The slag formed during combustion falls in 2 molten state upon 
the fire bars, and slides down the sides thereof, afree current of air through 
the body of fuel under combustion being thus obtained, while the heat 
proceeding therefrom is equalised. When a bar is partly destroyed on one 
or more sides thereof, rotation is communicated to it until another side is 
uppermost, thus preventing the necessity for the substitution of an entirely 
new bar until the other sides have been burnt off. In order to facilitate 
the removal of the slag from the fire grating the following arrangement is 
employed :—A bar or tube of iron or other material suitable for such pur- 
pose, and having a number of blades or cutters projecting from its surface, 
is connected with the furnace or furnace grating, and a sliding motion being 
imparted thereto by any of the known means, the edges of the blades or 
cutters are brought into contact with the heated slag, aud passing through 
the longitudinal slots or openings in the furnace bars the slag is caused to 
fall through the grating into the fire pit beneath.— Not proceeded with. 

1964. W. Brooks, Chancery-lane, London, ‘* Furnaces to facilitate the con- 
sumption of smoke.”—A communication.— Dated 6th August, 1564. 

The object of this invention is to obtain complete combustion of the fuel, 
and, consequently, the greatest amount of heat without the evolution of 
smoke, This is accomplished by obtaining uniformity and regularity of 
the, feed with uniformity of temperature and dryness of the fuel. Also by 
obtaining uniformity of clearing away the slag or refuse without opening 
the furnace or distributing the process by variations in the volume of air 
introduced ; and by the conversion of the fuel in a first furnace into com- 
bustible gases, and the subsequent mixture of these gases with air at a high 
temperature. The air to promote combustion is divided to act in two prin- 
cipal directions, one on the fuel under combustion, and the other upon the 
gaseous products thereof. The first comes in contact with the ignited fuel 
in excess, producing carbonic oxide ‘oxide de carboné) and carbonised 
hydrogen (gaz hydrog@ues carbonés); the other in minute streams pene- 
trates the gaseous products evolved from this first combustion producing, 
by a further combustion carbonic acid (acide carbonique) and steam with 
great heat.—Not proceeded with. 

1968. M. Runkrn, Regent-street. London, ** Automatical regulator Jor marine 
steam engines." —Dated 8th August, 1864. 

The object of this invention is to make of a common 
automatical regulator for marine steam engines, w i regulator is so 
arranged that its acting on the throstle valve is only effected either by the 
rolling or by the pitching of the vessel. This regulator will remain in a 
smooth calm sea entirely inactive, and in a heavy sea, it will only then cut 
off the steam when, through the position of the vessel, the wheel or screw 
is coming partly out of the water, and when, consequently, the motive 
power must be as much reduced to obviate the racing of the engines as the 
resistance of the water against the propeller is lessened.—Not proceeded 
with. 
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Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1905. P. H. Moors, Patricrosl, near Manchester, “ Adjusting the load con- 
tained in a drag or other two-wheeled vehicle to the back of the horse.”— 
Dated 1st August, 1864. 

In one arrangement of this invention the patentee fixes to the front of the 
seat a bracket, carrying a screw working in a nut fixed to the cross bar or 
cross frame of the vehicle; and he attaches to the top, botiom, and sides 
of the seat or seats, anti-friction bowls or rollers, running on metal rods or 
plates fixed to the body of the vehicle, so that when the screw is turned the 
seat can be moved b.ickwards or forwards with great ease, and thereby 
balance the weight of the load. 

1906. E. TATTERSALL, Grosvenor-place, London, “ Communications in rail- 
way trains between passengers and guards ”"—Dated lst August, 1864. 

The First part of this invention consists in attaching to a cord or wire, 
hereafter called the main cord, which runs from the guard to the driver, a 
cord or wire which is connected to such main cord, so that it can only be 
pulled in one way, that is in a direction from the guard. The main cord is 
connected to a bell or alarum in the guard’s van, as well as to a bell or 
alarum within hearing of the driver. The main cord is at present in use 
for communicating between guard and driver, and it will be seen that this 
improvement consists in enabling every passenger in the train to commu- 
nicate with the guard, who cculd then stop the train by signalling to the 
driver. The Second part of the invention consists in fitting to the outside 
of carriages a bell, gong, or alarnm, and in carrying a wire or cord to sound 
such bell or alarum into one or all of the compartments in the carriage. 
Tue patentee also connects with every such wire a spring signal, which, 
upon the particular cord being pulled, not only sounds the alarum, but at 


| the same time liberates the particular signal in connection withit. By the 


purposes, as a douche for affusion, irrigation, injection, and for enemas.” | 


— Petition recorded 3rd January, 1865. 

65, JouN WeEusu, Perth, N.B., ‘An improved method of lighting street and 
other lamps, and in the apparatus or means connected therewith.”"—Peti- 
tion recorded 9th January, 1865. 

93. ALFRED Gores Lock, Millbrook, Hants, ‘‘ Improvements in ex- 
tracting and purifying fats and other products from bones and other 
animal substances, and in apparatus for the same.”—Petition recorded 
11th January, 1865. 


action of a spring the signal is protruded. 
1910. W. Pearson and W. SMaLLWoop, Whitby, ‘‘ Apparatus for reging 
and furling sails.”—Dated lst August, 1864. 
According to one mode of carrying cut this invention the sail is secured 
by its bottom edge to a boom, and by its top edge to a yard, as usual. Clew 


| garments or side chains extend from the boom, below and around the ends 


of which they are wound as on a barrel, up to sheaves placed at each end 
of the fore yard, and thence to the slings near the mast, and over sheaves 
placed there tor the purpose. By hauling on the bight at the central part 


| of the chain this part is drawn down towards the deck, and the boom is 


153. Josep Burcu, Crag Works, near Macclesfield, Cheshire, * Certain | 


improvements in looms and apparatus for weaving velvet pile and terry- 
faced fabrics, and a certain mode of producing designs on such like 
articles.” — Petition recorded 18th January, 1865. 

156. SibvANUS Freperick Van Cuoate, New York, U-.S., ‘* An improved 
system and apparatus for facilitating the working of submarine cables 
a other conductors of electricity.”—Petdion recorded 19th January, 

865. 

200. Wituiam Woopwarp, Rozsert Woopwarp, Jonn Woopwarp, and 
ADAM Woopwarp, jun., of Queen’s Foundry, New Islington, Manchester, 
“Improvements in furnaces for melting metals and smelting ores.”— 
Petition recorded 2Ath January, 1865. 

2338. Joun Epwarp Massry, Lower Chadwell-street, Middleton-square, 
a) “Improvements applicable to ships’ logs and sounding ma- 
chines,” 

234. Wittiam Cuark, Chancery-lane, London, ‘‘ Improvements in pencil 
cases usually termed ‘ever-pointed pencils.’”—A communication from 
Henri Louis Riottot, jun., Boulevart St. Martin.—Petitions recorded 26th 
January, 1865. 

339. THEODOR ANTON VERKRUZEN and Moritz ANTON VERKRUzEN, Hatton- 
garden, London, *‘ An improved winder and arrangement for winding and 
as up velvet and other ribands.”—Petition recorded 11th February, 

165, 
—— 


And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
18th February, 1865. 

505%, 4d.: 781, 10d. ; 787, 1s.; 1002, 10d.; 1124, 1s. ; 1126, 3s. ; 1130, 
4d. ; 1131, 10d. ; 1184, 4d. ; 1135, Is. ; 1137, ts. 4d. ; 1188, 10d. ; 1140, 64. ; 
1141, 18, 6d. ; 1142, Sd. ; 1148, Sd.; 1145, 4d. 5 1146, 10d, ; 1147, 10d. ; 1148, 
8d. ; 1150, 2s. ; 1151, 1s. ; 1152, 10d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office, 


| 1924. M. Woopirixun, Cambridge-terrace, Hyde Park, London, 





consequently made to rotate, and wind or roll up the sail thereon. The 
fore span extends from end to end of the boom, and is connected thereto by 
slings or other analogous contrivances, whereby the boom may be held in 
its proper position, and yet allowed to rotate without interfering with or 
twisting the fore span. By this means several pulleys, and a good deal 
of top gear that has heretofore been required for reefing or furiing sails 
from the deck, may be dispensed with.—Not proceeded with. 
* Apparatus 
for communicating between passengers and guards and between guards 
and engine drivers on yauway trains.”—Dated Ind August, 1864. 
This invention consists in the application of electricity, and mechanical 
signals as a means of communicating between passengers and guards, and 
between guards and engine drivers, on railway trains at rest and in motion. 


1925. J. H. Jonnson, Lincola’s-inn-flelds, London, *‘ Apparatus for propelling 
and steering ships.”— A communication.—Doted 3rd August, 1804. 

Thisinvention relates, First, to certain peculiar arrangements of mechanism 
for giving a reciprocating horizontal motion, or an oscillating motion, to a 
feathering paddle for propelling or stecring ships, such paddle being so con- 
structed that the vanes will be closed when the paddle is moving in one 
direction, and open when moving in the contrary direction, for the purpose 
of propelling ships or vessels by offering a great resista.ce to the water 
when the vanes are closed, and a very slight resistance when the vanes are 
open. Secondly, to certain peculiar constructions of feathering paddles.— 
Not proceeded with. 

1929. W. T. W. Jones, South Audley-street, ‘‘ Apparatus combined with rail- 
way carriages to enable the passengers to signal to the guard of a train.” 
—Dated 3rd August, 1864. 

For the purpose of this invention the inventor combines with each com- 
partment of a carriage a pull similar to a bell pull, or it may be a trigger, 
which, when acted upon, liberates a disc or other visible signal on the top 
of the carriage, and allows it, by its own weight, or by a spring, to assume 
a position in which the guard will readily see it on looking from his window 
along the carriages ; and at the same time the pull or trigger acts to free a 
hammer or weight, and allows it to fall on a percussion cap or similar in- 
strument containing a fulminating material, or it acts on an apparatus 
similar to the friction tubes used for firing cannon, and thereby produces an 
explosion sufficiently loud to call the attention of the guard. Gunpowder or 
other explosive material may be used to increase the report if required.— 
Not proceeded with. 

1938. M. A. Sovun, Leadenhall-street, London, ‘‘ Fastenings yor railway 
rails, &c.”"—A communication.— Dated 4th August, 1864. , 

This invention consists in making the dogs, spikes, bolts, or nails, as 
hitherto employed for the fastening of permanent way to sleepers, and for 


| other purposes, of two pieces, instead of one, of iron, one acting as a jig 
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which has to sustain the strain otherwise imposed on the straight spike or 
dog, and the other being a drift or cottar for the purpose of firmly fixing 
the former in its place, and forcing an angular projection on the jib into the 
heart of the sleeper. The drift or cottar can be made either of hard wood or 
of iron, the former material being adaptable for fastening on straight lines, 
while the latter can be employed in the case of sharp curves, and where a 
greater lateral pressure has to be sustained. 
1941. F. CrvicksHank, Edinburgh, ‘‘ Coatings for the prevention of the 
fouling of the bottoms of iron and other ships.”—Dated 4th August, 
1864 


This invention relates to the prevention of the fouling of bottoms of iron 
and other ships by means of one or more of the following mercurial com- 
pounds, made up’or incorporated with a suitable medium to form a coating 
or paint to be applied to the surface to be protected :—The mercurial com- 
pounds referred to are:—1, Red oxide of mercury ; 2, white precipitate of 
mercury, the substauce specified in the British pharmacopq@ia as “‘ hydrar- 
gyrum ammoniatum ;” and 3, oxychloride of mercury, or any of the various 
definite chemical compounds of corrosive sublimate and protoxide of mercury 
included under that designation. The medium with which the mercurial 
compound is incorporation may be varied, provided that it is of a resinous 
or oleaginous, but not of a saponaceous character. 

1946. G. F. Drucs, Victoria-street, Westminster, “ Anchors."—Dated 4th 
August, 1864. 

This invention relates to certain improvements in the construction of that 
class of anchors in which both flakes take the ground. In this description 
of anchor it is desirable that the arms or flukes sha!) be capable of partially 
revolving upon the shank, so that they may assume the proper angle thereto 
for entering the ground, and may alsu admit of being placed parallel to the 
shank for facility of stowage. Instead of passing the arms or flukes through 
an aperture in the shank, a hoilowis formed on the top of the shank for the 
reception of the arms or flukes, the centre part of which is placed therein 
and held in position by an iron cap, which is placed over the top of the 
shank, and so shaped as to embrace that part of the arms or flukes which 
rests in the before-mentioned hollow, as well as the upper end of the 
shank. 

1953. T. FARREL, Dublin, “* Railway carriages.”"—Dated 5th August, 1864. 

This invention relates, First, to an arrangement of apparatus to be applied 
to railway carriages, whereby the simultaneous opening and closing of all 
the doors on one side of a carriage may be effected at one operation. This 
apparatus consists of a rod passing longitudinally along the carriage framing, 
and attached thereto by staples or sockets, which allow the rod to slide freely 
in a longitudinal direction. Under each door are fitted appliances for open- 
ing and closing the same, such appliances being connected with the rod, so 
that, when it is pushed or drawn forward in one direction a few inches, the 
doors will be closed, and when moved in the reverse direction they will be 
opened, these movements of the longitudinal rod being effected by a lever 
handle attached to one end of the carriage, or by a handle attached to the 
rod itself. The apparatus is the same on both sides of the carriage, and 
when not in action the doors are all free to be opened or shut in the ordi- 
nary manner, The Second part of this invention relates to a peculiar 
arrang t of hanism for establishing a communication between the 
guard and driver of a train, and consists in the employment of couplings 
which allow of a longitudina) motion, but connect al] the rods (hereinbefore 
referred to under the first head of this invention) throughout the entire 
length of the train, so as to form a continuous line of shafting, which is con- 
nected by level gearing with an upright shaft in the guard’s van, by which 
he is enabled to impart a rotatory motion to the shafting, which, by acting 
upon any suitable or well-known alarum apparatus, enables a communica- 
tion by signal to be established between the guard and driver when rcqui- 
site. Under the Third head of this invention it is proposed to cause the 
rotary motion of the shafting above described to apply a series of breaks to 
the wheels of some or all the carriages in the train. 

1962. C. BartLey, Blackheath, ** Compositions for preventing the bottoms of 
tron ships from fouling or corroding.” —Dated 6th August, 1864. 

For the purposes of this invention the patentee applies to the bottom of the 
iron ship, in the first place, a coating of the finest white lead paint, Over this 
he Jays, when dry, a second coating, prepared by compounding 1 ewt. of 
the white lead paint with 6 lb, of corrosive sublimate dissolved, in methylated 
spirits of wine—using only as much spirit as will take up the corrosive 
sublimate ; 6 lb. of powdered gum arabic, 6 Ib. of castor oil, which gives 
consistency to the compound, and one quart of naphtha. This coating 
being well dried, @ further coating, as a finishing or third coating, is em- 
ployed, consisting of a paint prepared as for the second coating, but with a 
larger proportion of quicksilver, say 8 lb. of corrosive sublimate, in place of 
61b.; and he also adds 3 lb, of verdigris and one gallon of fresh oil (turtle is 
best), but common whale oil may be employed. These materials are well 
and intimately mixed, and applied as when painting with ordinary paints. 
1965. 8. L. Cousins, Southsea, ‘‘ Construction and propulsion of boats.”— 

Dated 6th August, 1864, 

This invention consists of a boat constructed of waterproofed canvas, 
wood, iron, or other suitable materials, to be conveyed overland on wheels, 
with or without springs, or other easing gear, no carriage being required. 
The boat is constructed with one or more frames which support the weight 
of the boat and its contents on an axle, and axles or wheels. The inventor 
prefers to use two longitudinal frames, thus obtaining the requisite strength 
of structure without the additional weight ofa carriage. It can be propelled 
both on land and afloat by means of a cranked axle turning wheel with 
paddles attached, the cranked axle being turned by hand or foot power, or 
by both combined. The boat, however, may be drawn overland by animal or 
other motive power in the usual manner, and may|be propelled through the 
water with oars, sails, or the usual appliances, should those means of pro- 
pulsion on any occasion for any reasons be found desirable. It may be 
steered on Iand by a wheel which acts as a rudder when in the water.—Not 
proceeded with, 








Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1862. L. R. BopMEr, Thavies-inn, Holborn, London, *‘ Self-acting mules.”—A 
comnuunication,—Dated 26th July, 1864. 

This invention relates, First, to improvements in the cam shaft motion, 
whereby the action of this portion of the machine is rendered certain and 
regular, Secondly, it relates to improvements in the carriage drawing-in 
motion, by which improvements the motion is rendered more rapid and 
gradual, and gentle at the beginning and the end. Thirdly, it relates to 
improved arrangements for actuating the cylinders or rollers from the 
carriage drawing-in motion, whereby a separate disengaging apparatus for 
these parts becomes unnecessary. The movement for starting the drawing 
rollers can, by this arrangement, be regulated at pleasure, and if desired it 
can be deferred until after the carriage has begun to run out. Fourthly, it 
relates to improved arzangements for winding-on. A double quadrant, 
occupying less space than the usual single quadrant, effects the winding of 
the chain in a manner corresponding exact'y with the shape of the bobbin, 
and the motion of the quadrant screw being perfectly uniform, the regulator 
for this motion is extremely simple. Lastly, it relates to improved arrange- 
ments, by means of which all the parts of the machine for effecting the 


| 
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various motions or movements are actuated from one single driving | 


pulley. The invention cannot be described without reference to the 
drawings. . 


1901. T. Bourns, Woburn-place, Russell-square, London, ‘“‘ Rollers for cotton 
gins, &c.”—A communication.—Dated 30th July, 1864. 

These rollers combine the advantages of both leather and india-rubber, 
and pos-ess the needed degrees of hardness and elasticity essential to a 
£reat roller. The invention consists in the construction of a roller of wood, 
or any other suitable material, turned off in the usual way, grooves or inter- 
sections being made upon the surface thereof in any desired width or direc- 
tion, these grooves or intersections serving as receptacles for rings, pieces, 
or strips of india-rubber or other elastic substance, or for alternate strips or 
tings of india-rubber or other like elastic substance; and leather or other 
Suitable niaterial may be placed upon the roller. Thus prepared, the roller 
is then covered with leather, or any suitable covering, and is grooved and 
Prepared for use in the customary way. 

1917. R. Kay, J. Manock, and G. Dakin, Heywood, Lancaster, “ Rollers em- 
ployed in apparatus for preparing, spinning, and doubling cotton, dc.” 
—Dated 2nd August, 1864. 

_ This invention relates particularly to that description of rollers employed 

2 spinning called drawing rollers, between which the fibres are drawn out 

or lengthened, and which are sometimes composed of lead covered with 

leather, The invention consists in coating or covering these rollers with an 
exterior surface of copper, either by the process of electrotyping, or by 
soldering the cylinder of copper on the roller, or by other equivalent means, 
whereby the usual covering of leather is dispensed with, and a more 
regular and true surface is maintained. The internal roller is first cast, or 
otherwise formed, and turned to a true surface; the shafts or pins thereof 
are then coated with varnish or other protection, and the roller is then 

Placed ina solution of sulphate of copper and attached to a battery, and is 

electrotyped in the ordinary way, and when the coating is sufficiently thick 

the roller is removed and the surface turned up in a lathe. 

1926, E. Braster, New Cross, “‘ Machinery for breaking, scutching, soften- 
ing, washing, discharging, and separating fibrous materials.” —Dated 
3rd August, 1864. 





This invention relates, First, to improvements in machinery for breaking, ; 
Scutching, softening, discharging, and separating the fibres of fibrous mate- 
rials, such as flax, hemp, China grass, or other fibrous materials, from the 
ora flesh, or woody matter adhering thereto, in order to prepare the same 
ad the subsequent processes of bleaching, carding, bing, and spinning 

or this purpose, according to this part of this invention, the patentee 





atranges, by preference, a series of three or more rollers around the circum- | periphery at equal distances apart; this disc 





ference of a drum or cylinder of large diameter. He does not confine him- 
self to any particular number of such rollers, as one or other number ma; 
be employed. ‘Lhe rollers and the drum or cylinder, thus arranged to wor 
together, may be either plain, serrated, or have co ted teeth formed 
thereon, as may be found most suitable for the treatment of different kinds 
of fibrous materials. Rotary motion is communicated to the drum or 
cylinder by suitable gearing alternately in opposite directions, the move- 
ment in one direction, or forwards, being greater than the backward move- 
ment, The mechanism which he prefers to employ for imparting alternate 
rotary motion to the drum or cylinder consists of toothed sectors, acting 
upon toothed wheels fixed upon each end of the drum or cylinder, the 
toothed sector for imparting the forward movement having a larger number 
of teeth than the toothed sector which causes the drum to rotate in the 
opposite direction. The drum or cylinder communicates motion to the 
roller or rollers arranged around its circumference, either by surface con- 
tact or by suitable gearing. The fibrous material to be operated upon is 
fed into the machine between the drum and the roller or rollers upon its 
circumference, and, after moving a certain distance forward, the movement 
of the drum or cylinder is reversed by the action of the driving gear, so as 
to cause the fibrous materials to travel backwards part of the distance it | 
had previously been fed forward. The drum or cylinder is then again 
caused to move the fibrous material forwards the same distance as before, 
by which a portion of the fibrous material, after being operated upon by the 
rollers in opposite directions, is fed forward a given distance, and it is thus 
delivered from between the drum and rollers on to a frame of bars, or a per- | 
forated surface, where it is subjected to the action of a revolving brush or 
beaters, in order to brush or beat out the refuse or woody particles sepa- 
rated from the fibres during their passage between the drum and rollers. 
Secondly, the invention consists in arranging machinery similar to that 
previously described, the drum and rollers in this arrangement having plain 
polished surfaces, suitable for glazing or calendering the woven fabrics 
passed between them. 

1927. E. Warry, Shepton, Beauchamp, Somerset,“ Apparatus for breaking 

and stamping flax.”—Dated 3rd August, 1864. 

This machinery or apparatus is constructed as follows :—Two standards, 
connected together by cross pieces, support in suitable bearings the pair of 
breaking or stamping rollers. The breaking rollers are plain cylinders of 
wood, mounted on iron axles, and geared together at one end by a pair of 
spur wheels, the lower roller being furnished with a fly-wheel and crank 
handle or handles, for turning the same by hand. These rollers are em- 
ployed for breaking the ball and taking out the seed. The stamping rollers 
are similarly constructed and driven, with this exception, that, instead of 
being plain cylinders, they are furnished with longitudinal strips or tongues 
of iron, of about one-eighth of an inch in thickness, standing out all round 
their circumference about seven-eighths of an inch, and about the same dis- 
tance apart, so as to give the effect of deeply-fluted rollers. These are used 
for breaking the flax stalks. The bearings, which carry the upper stamp- 
ing or breaking roller, are capable of sliding in the side standards, and are 
kept down, so as to give the requisite pressure to the rollers, by means of 
pins acted on by two springs, the pressure of the latter being regulated by 
means of a screw, actuated by a hand wheel, the said screw acting on a 
cross piece which bears equally upon both springs. The machine is pro- 
vided with a trough for feeding the flax at a regular thickness to the 
rollers, and also with a delivery board for receiving the same from the 
rollers.—Not proceeded with. 

1928. W. E. Gena@g, Wellington-street, Strand, London, “ A new or improved 
Jabric termed * foulardine.”"—A communication.—Dated 8rd August, 
1864. 


In the manufacture of ‘‘foulardine,” the subject of this invention, the 
warp of organzine is replaced by a warp of spun floss silk (single thread) 
material, identical with that now used for the tram or weft, and which it 
has not hitherto been found possible to use as warp in the state of single 
thread.—Not proceeded with. 

1937. B. O’ConnER, Manchester, “ Making non-inflammable plain and 
twilled dyed cotton fabrics, &c.”— Dated 4th August, 1864. 

To render the above-mentioned fabrics non-inflammabie, the patentee 
makes a solution composed of any of the salts of magnesium, such as 
muriate of magnesium, sulphate of magnesium, carbonate of magnesium, 
or chloride of magnesium, in the proportion of twenty parts of salt (by 
weights to eighty parts of the water employed as a solvent, and he prefers 
to add a small proportion of bromium (say ten per cent.), although the 
bromine is not actually necessary. The fabric in the piece is then soaked, 
immersed, or passed slowly through the said solution in order that it may 
become thoroughly saturated, and is afterwards taken out and dried and 
finished in the ordinary mode of finishing piece goods, 

1942. J. Rapcuirre, Hollingwood, and M. Rapcurre, Manchester, ** Manu- 
Jacture of narrow fabrics, such as ‘ tapes,’ ‘ webbings,' * bands,’ ‘ ribbons,’ 
éc."”—Dated 4th August, 1864. 

This invention is designed fur the purpose of manufacturing that 
description of narrow fabrics known as ** tapes,” “* webbings,” *‘ bands,” 
“ ribbons,” or such like narrow fabrics, by the employment of one shuttle 
only, such narrow fabrics having hitherto been woven side by side ina 
very wide loom, and separate shuttles being used for each width of tape 
ribbon, &c. The weaving is effected in the ordinary manner, the warp 
and weft being employed as in weaving calico or other fabric (or, if pre- 
ferred, the warp may extend from back to front, as usual, and the weft be 
thrown across diagonally to the warp); but instead of weaving an 
entire fabric across the loom, the selvage is formed by well known means, 
in many places across the width, thus dividing the fabric into a series of 
bands joined together by the combination of the weft threads, In this 
state the piece may be bleached, dyed, and embossed with a rib or pattern, 
or not, or they may be otherwise treated as piece goods, and when finished, 
by severing the weft threads close to the selvages, number of finished 
ribbons, tapes, or bands will be produced the entire length of the piece, 
and in a finished state. 

1957. E. Horrin, Paris, ‘‘ Rendering uninflammable cotton, silk, &c.”—Dated 
6th August, 1864. 

In carrying out this invention the inventor makes a solution of phos- 
phate of lime, into which he pours by parts an excess of ammonia to 
precipitate. The pk ic acid bi with the ammonia, and he 
filters this liquor, to separate it from the phosphate of lime, and the liquor 
is bleached by means of animal charcoal, He causes it to evaporate for 





| which is carried in bearings on a base plate or in such mane? a3 to 


be able to slide longitudinally, and also to rotate. longitudinal s 
motion is conveniently given to the axis by a cylinder and piston work 
by compressed air, or by water, and in this manner the disc (with its chisels 
or jumpers) is made to move to and from the face of the stone or rock in which 
the chase or groove is to be cut, and the chisels or jumpers strike the stone or 
rock at each stroke, It is convenient to make the cylinder itself the axis 
of the disc, and to work it in conjunction with a stationary piston fixed to 
the frame. The slow rotary motion is given to the disc and cutters in an 
convenient manner ; it may be by baving a groove on the axis, into whi 
there enters a stud capable of being slowly traversed around the centre of 
motion. 

1909, J. EVBRARD, Birmingham, ‘‘ Rollers qf window and other blinds.”— 
Dated 1st August, 1864, 

This invention consists of the following method of making the said 
rollers expand and contract in the direction of their length, so that the 
said rollers can be used with windows of different widths, The inveator 
makes the roller of a piece of metallic open jointed tubing, that is, tubing 
having a slit in its whole length, and parallel to its axis. To one end of 
the roller he attaches the pulley on which the blind cord is coiled and 
uncoiled, or over which the blind cord passes, the pulley being attached to 
the roller in the following manner:—The pulley carries a short tube of 
such a diameter that it fits tightly in the hollow roller. The end of the 
short tube has a pin or projection, and in the roller is a slot having the figure 
or letterT, When the tube of the pulley is inserted in the end of the roller, 
the pin or — of the tube enters the slot in the roller, and when 
the tube is pushed home and turned to the right or left, the pin or projec- 
tion enters the cross slot in the roller, and the pulley is thereby fixed to the 
roller. The pulley described carries one end of the axis of the roller. At 
the other end of the roller the other end of the axis is fixed in the following 
way :—The ordinary flange carrying the axis is provided with a short tube 
capable of sliding in the end of the roller; a longitudinal slot is made 
near the end of the roller, and a screw pin on the tube of the fl 
engages in the slot. By sliding the tube into or out of the roller, the ends 
of the axis can be separated from, or breught nearer to, each other, and 
the roller thereby lengthened or shortened. The range of motion of the 
tube is limited by the length of slot in the roller, By tightening the screw 

in the tube is fixed, and the roller is = to the length to which it has 

en adjusted. The blind is attached to the roller by being connected to a 
narrow strip of wood or metal, which, on the removal of one of the ends of 
the roller, can be passed into the hollow roller, the blind hanging through 
the slit in the roller. The inventor supports the blind rollers in brackets 
made of a cup-like form, into the base of which a screw is fixed by the edge 
of the cup being turned or burnished down upon a flange or large head of 
the screw. These brackets are fixed to the window frame by being screwed 
thereon. The improvements in raising and lowering window and other 
blinds consist in the following arrangement of parts :—On the outer side of 
the blind pulley he fixes a ratchet wheel, and below the ratchet wheel an 
arm or lever turns in a vertical plane. Through a hole in the end of the 
lower and heavier arm of the lever the blind cord passes, and when the said 
lever hangs in its normal position its upper end engages with the ratchet 
wheel. When the cord is pulled down for the purpose of raising the blind, 
the ratchet wheel can rotate without impediment from the lever, and on 
loosing the blind cord the lever engages with the ratchet wheel and prevents 
the rotation of the blind roller in the opposite direction, and the blind is 
prevented from descending. In order to lower the blind it is only necessary 
to tighten the blind cord and draw it from its vertical position, so as to 
make it form an angle of a few degrees with a vertical line. The lever is 
thereby disengaged from the ratchet wheel, and by paying out the cord, 
still preserving its inclination, the blind may be lowered. By loosing the 
cord entirely it falls into a vertical position, and the lever aguin engaging 
with the ratchet wheel arrests the further descent of the blind,—Not pro- 
ceeded with. 

1915. T. Newsy and C. Surru, Aldeburgh, Sugolk, “ Self-closing doors and 
gates.” —Dated 2nd August, 1864. 

This invention consists of a curved single or double inclined plane, made 
of suitable material, fixed to the ground or floor under the door or gate, so 
that the plane or planes incline from the door or gate when closed, and 
radiate from the hinges thereof. The door or gate being opened in either 
direction ascends one of the inclined planes, and the gravity of the door or 
gate will bring it back again into its normal position, The door or gate is 
provided with a roller to jessen the friction between the door or gate and 
the said plane or planes.— Nut proceeded with. 

1920. J. H. Jounson, Lincoln's-inn-flelds, London, ** Manufacture of glazes 
ov enamels for pottery ware."—A communication.—Dated 2nd August, 
1864. 

This invention relates to the manufacture of certain glazes or enamels 
suitable for pottery ware of all kinds, which glazes or enamels are perfectly 
innoxious, both to the user and to the manufacturer, by reason of the entire 
absence in their composition of all deleterious or poisonous metallic oxides 
so objectionable in the glazes or enamels ordinarily employed, while at the 
same time their cost is not augmented, In carrying out this invention for 
the manufacture of glazes or enamels which are to be applied to the 
articles of pottery ware by the ordinary process of dipping, two successive 
operations or processes are employed. ‘The first process consists in the 
preparation of a fritt, and the second in effecting the intimate admixture 
of this fritt in proper proportions with clay of a peculiar composition, 


Cuiass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, §c. 
1960, C. W. Lancaster, New Bond-street, London, “ Projectiles.”—Dated 6th 
August, 1864. 

This invention consists in turin; pound projectiles, that ts, 
projectiles formed of iron and steel, The inventor makes the rear of the 
projectile of wrought iron, and welds thereto a face of steel ; or he forms 
the body of the projectile of cast iron, and screws or otherwise fixes a face of 
steel thereon or thereto, The shape and depth of the face may vary accord- 
ing to requirement, but should generally be equal in depth to one-fourth 
of the length of the projectile. The projectile may be subsequently 








one hour, to concentrate the solution, and then adds to it about 5 per cent, 
of silicic acid, or silex in a gelatinous state. He (boils the whole till the 
solution has evaporated to a suitable consistence to form a crystallised 
mass, which he causes to dry, aud afterwards reduces to a fine powder. 
He employs gum, starch, and other like substances as a dressing. —Not pro- 
ceeded with, 
1958. W. Stott, Greetland, near Halifax, ** Woollen fcbrics called ‘ army 
cloths.’ "—Dated 6:h August, 1864, ; 
This invention relates to that class of woollen fabrics which have a 
different colour on each side, and which are commonly called “ reversibles,” 
and the object of the invention is to obtain the two colours, and, at the 











same time, save the list, which list may be either white or striped. This 
object is effected by printing either by block roller, or other suitable 
means, instead of the usual method of dyeing.—Not proceeded with. 


1959. > EpMonpson, Blackburn, ** Healds for weaving.” —Dated 6th August, 
1864. 


This invention consists in forming healds of thin strips of metal, or other 
suitable material, such strips having holes or hooks at each end, and an 


| oval or oblong hole in the middle, for the warp thread to pass through. 


In forming 4 leaf of healds a series of those thin flat strips are secured to 
rods or bars(corresponding to the shafts of 
cords or elastic springs, so that each strip can give way to any undue strain 
that may be upon it. The broad side of the strips are placed in a line 
parallel with the warp threads. With healds so constructed and arranged 
(being at liberty to give way to undue strains), there will be less breakage 
of the warp threads than with common healds, 








Ciass 4.—AGRICULTURE.—None. 


Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
1903. G. Carrer, Nottingham Lodge, near Eltham, ‘Caps or pots for the 
gaa of dwelling-houses and public buildings.”— Dated 30th July, 
864. 


The object of this vention is to cause an upward current of air in all the | 
flues of a stack of chimneys, notwithstanding there may be a fire in only 
one of the fire-places of such said several flues. The inventor proposes to 
effect the aforesaid improvements by the following means, that is to say :— | 
He supposes a stack of chimneys to contain nine flues, each fitted with a | 
chimney pot; he proposes to cover every three of the said pots with | 
another cap or pot, which he calls a converging cap or pot, inasmuch as all | 
three of the flues leading thereinto discharge their smoke into the air by | 
one main outlet in the said converging cap, so that, supposing one of suc 
said flues only to be in use, the smoke therefrom will not di d either 


| 


healds), by means of elastic | 


| and that side of the lum 


| decks into compartments, 


1 and tempered, 
1961. C. P. Cotes, Southsea, “ Ships of war.”""—Dated 6th August, 1864. 

The object of this invention is to build unsinkable ships of war with the 
midship section above the water-line, intended for the battery, plated with 
armour plating so thick as to resist the shots from any gun, however great 
its power, say, armour-plating Llin. thick, Just below the water line the 
inventor forms what he terms a raft deck, and covers or form this of iron- 
plating ; below this raft deck he forms another deck, and erects upright 
partitions between these two decks; he inserts casks or other similar 
vessels for containing air between these decks, and fills the compartment 
with water, and provides each compartment with one or more small holes 
communicating with the water outside the ship. Above the raft dock he 
constructs another light deck, and separates the space between these two 
For ordinary purposes he intends that theso 
compartments should not be occupied, though for such purposes as for con- 
veying troops they may be converted to their use. Again, should it be 
necessary to increase the immersion of the ship, water may be admitted into 
some or all ofthem, Above the last name light deck, both fore and aft of 
the armour, he constructs a living deck for officers and crew, and covers all 
with a weather deck.—Notl proceeded with. 

1967. W. CouLins and W. Pountnay, Birmingham, “ Breech-loading fire- 
arms.” —Dated 8th August, 1864. 

This invention has reference to such breech-loading fire-arms as are 
commonly called drop-down or snap guns, that is, gans in which the barrels 
turn in a vertical plane upon a joint situated at the fore end of the body, 
the open breech ends of the barrel being held | against the face of the 
break-off during discharge, and raised from the said break-off for charging. 
The invention consists of the arrang tor bination of the parts 
hereinafter explained, for locking down the barrels of the said fire-arms 
for discharge, and for unlocking them for charging. The lockiug or 
fasteniog down of the barrels is effected by means of a cylindrical or taper 
bolt situated transversely in the body of the break-off. The said bolt is 
worked and pressed inwards by means of a horizontal lever situated on the 
side of the gun, or in a recess or depression in the side of the gun. The 
said lever has motion in a horizontal plane, the end of one arm of the said 
lever being jointed to the outer end of the bolt, and the end of the other 
arm being formed into a finger plate. The locking bolt is pressed inwards 
by means of a spring acting on the outer or free end of the lever, When 
the bolt is pressed inwards, its free end either passes th body into 
the opening in the said body, which receives the lump on the barrels when 
the barrels are shut down, or engages with a recess in the said lump. By press- 
ing upon the finger-plate of the lever the bolt can be moved outwards. The 
recess or opening in the lump is of a nearly cylindrical figure, and of a size 
proper to receive the cylindrical or taper locking bolt, the recess being 
situated in that end of the lump nearest the face of the break-off. The free 
or inner end of the locking bolt is bevelled or inclined on its upper side, 

on the barrels which acts upon the end of the 
bolt is also inclined. When the barrels are shut down after loading, the 








of the other flues.—Not proceeded with. 


lied side of the lump acts against the bevelled end of the bolt, and 


| forces the bolt out of the opening in the body, into which the lump shuts 


1904. F. E. B, Beaumont, Dover, “ Machinery Sor driving drifts or galleries down. When the barrels have been shut down to their fullest extent, the 


through stone or rock.” —Dated 30th July, 164. 


| opening or recess in the lump is b 


ht i 


the end 





For the purposes of this invention the patentee employs a series of | the bolt, and the bolt by the action of the lever springs or snaps into the 
thi 


Chisels or jumpers worked so as to produce a continuous chase or groove, | lump, and fastens down the barrels firmly 


not @ number of holes. The chisels or jumpers act to cut the stone or rock 
by striking it with blows, which are rapidly and continually repeated, and | 
they are made to cut a continuous chase or groove by causing them each to | 
take short steps forward in the intervals between the blows. 


He prefers | lever to unfasten the barrels, the hand need not 


e face of the break-off. 
By pressing upon the finger-plate of the lever, the end of the bolt can be 
withdrawn from the recess in the lump, so as to unlock the barrels, and the 
barrels are then at liberty to be raised for . In acting ry the 

removed from - 


to employ a strong dise with the chisels or jumpers fixed around its | tion in which it supports the gun in firing. The lever by which the locking 


is mounted on a strong axis, bolt is worked may be situated on the right or left hand side of the gun. 


} 











The patentees prefer to place the lever so that the greater part of it is flush 
or nearly flush with the side of the gun, the finger plate of the lever pro- 
jocting only a short distance from the gun. Guns provided with this 

es may be fired by the use of pin cartridges, or by the use of percus- 
sion caps. 


Cass 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, 5c. 
1896. H. J. Distin, Great Newport-street, Leicester-equare, London, *‘ Cornets 
and other musical wind instruments.”—Dated 30th July, 1864. 

This invention consists, First, of a new arrangement of the spring to the 
piston of cornets, and other musical wind instruments, which renders the 
movement of the piston almost noiseless. Secondly, of a reservoir at the 
bottom of the cylinders to hold the condensed breath or water, and prevent 
the same falling on the dress of the performer, Thirdly, of an improved 
passage for the wind through the pistons, 

1902. A. KISTEMANN, City of London, “‘ Burners or apparatus applicable to 
lamps in which petroleum and such like oils are used.” —A communication. 
— Dated 30th July, 1864. 

In carrying out this invention the inventor uses a perforated or open 
work collar or regulator, within which is a tubular wick holder, provided 
with an internal screw in its lower extremity for securing the same into a 
screw socket in the lamp, and working through a perforated disc fitted 
over the said socket, and through which a rack works, which is acted upon 
by a rack wheel fixed to the said disc, and by this means, by the interven- 
tion of serrated clips, the cylindrical wick is raised or lowered as required. 
The tubular wick holder has an air opening beneath the said open work 
collar, £0 as to admit the requisite supply of air to the interior portion of 
the cylindrical wick, Upon the upper part of the tubular wick holder the 
chimney holder, or glass holder, is fitted, and this consists of a circular 
band fitting the tubular wick holder aforesaid, and connected with an air 
space between to another perforated band, between which and the flange 
holder for the glass or chimney is a conical perforated band, through which 
air is admitted to the wick. The wick is made cylindrical, and is, in fact, 
two wicks, the lower and longest dipping into the petroleum or liquid, and 
the upper and shorter one being fitted above the same.—WNot proceeded with, 
1919. F. W. Bossert, Offenbach, Hesse Durmstadt, *‘ Musical box or instru- 

ment, with albums, ludies’ companions or work cascs.""—Dated 2nd August, 
an 








1864 

The object of this invention is to produce an article of a most pleasing 
and agrevable character, that is to say, to combine a musical instrument 
with an album, ladies’ companion, or other similar article, in such manner 
that the action of opening the album, ladies’ companion, or other similar 
article, shall cause the musical instrument to commence playing. For 
this purpose the patentee places the book in a case or cover having, by 
prefereuce, the appearance of an ordinary binding, but of greater size than 
would be required to contain the book, and this extra space forms a 
chamber in which he fixes a musical box, or the works thereof; and he 
connects the works of this musical instrument with the aforesaid case or 
cover by a cord or other like connection. When the cover is opened in 
order to open the book, such action works or draws the cord, or other like 
connecting agent, and causes it to act on the works so as to throw them 
into gear or connection, or cause the instrument to commence playing ; but 
when the cover is closed, the cord or connecting agent causes to act in such 
manner, and at the end of the air or otherwise, the playing of the instru- 
ment is stopped. The arrangement may be applied in like manner to 
Jadies’ companions and other similar articles.’ 


1935. E. Cookr, Birmingham, ‘ Metatlic bedsteads, cots, and couches.”— 
Dated 3rd August, 1864, 

This invention relates to strengthening the side and end rails of metallic 
bedsteads, cots, and couches, and other articles of like manufacture. 
‘The inventor describes the invention in connection with the side and end 
rails of a metallic bedstead. Underneath that part of the angle iron of 
each rail which is situated, in the finished bedstead, in a horizontal plane, 
he fixes one or more struts or short uprights, these struts or uprights 
being perpendicular to the plane of the horizontal part of the angle iron. 

. When he employs only one strut, he places it midway between the ends of 
the rail ; when he uses two or more struts, he places them a short distance 
apart. He connects a rod of wrought iron with the corner blocks or other 
ends cast or fixed on the rail, the said rod passing through a hole in the 
strut, or in each of the struts, the hole in ail cases being near the lowest 
point of the strut; the ends of the rod are firmly secured to the corner 
blocks, and its middle part being supported by the strut or struts con- 
siderably below the plane of the horizontal part of the rail. The rod 
forms a truss which gives great strength to the rail, any pressure near the 
middle of the rail tending to produce flexure therein, being opposed by the 
tension of the iron rod. The ends of the rod are secured on the corner or 
ether block on the ends of the rail by the block being cast on the ends of 
the rail and the ends of the said rod at the same time, the said rod having 
been previously passed through the hole in the strut or struts. Instead of 
passing the rods through holes in the struts, the rods may be connected to 
the struts by means of small connecting pieces cast on the struts, and 
joining the ends of the struts to the rods, For ordinary purposes the struts 
need not be deeper than the vertical side of the rail. In this case the 
struts as well as the rod are concealed by the rail when the bedstead is put 
up. The struts, however, may be made of a greater depth than the 
vertical side of the rails when very great strength is required.—Not pro- 

ceeded with. 

1970. J. H. Jounson, Lincoln's-inn-flelds, London, “ Apparatus for cooking 

eggs.” ~ A communication.— Dated 8th August, 1864. 

According to this invention it is proposed to combine with any conve- 
nient holder capable of containing one or more eggs, a thermometer 
enclosed in a tube which is open on one side to show the degrees or gradua- 
tions, It will be found that three different graduations will be suflicient, 
ranging from 163 deg. to 167 deg, Fah, inclusive, such being the tempera- 
turcs at which eggs are properly cooked. In using this apparatus it is 
placed with the eggs in a vessel of water of the ordinary temperature, 
which water is then to be heated in avy convenient manner, and the 
thermometer watched until the mercury has risen to one or other of the 
graduations above referred to, according tu the extent to which the eggs 
are to be boiled, when the holder is to be removed from the water and the 
eggs will be found to be perfectly cooked. 


a 


Ciass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1842. D. BAnKER, Ceylon-street, Battersea Park, “ Monufacture of artifcial 
Suel.”—Dated 23rd July, 1864, 

This invention relates to certain improvements in the treatment of coal, 
coke, peat, and charcoal, whereby those substances can be utilised when in 
a state of powder or minute division. In order to obtain cohesion between 
the particles or pieces of coal of which the fuel is formed, the patentee 
adopts the following method of treatment:—He takes one pound of 
farinaceous matter, and mixes the same with about four pints of water, or, 
by preference, with, the like quantity of lime water containing a small 
quantity of the common potash or soda of commerce. He adds then about 
one-thirtieth part by weight of potash or soda, and stirs the mixture until 
it becomes a mucilaginous substance, The compound thus formed he 
dilutes by adding thereto a mixture of potash, or soda ard water, or lime 
water and potash, or soda, or yeast and water, either combined or separately, 
until the whole becomes of suck consistency as will conveniently mix with 
the coal. For the formation of the mucilage hereinbefore mentioned, he 
employs farina from which the gluten has been removed, and which 
consists entirely, or almost entirely, of fecula or starch, the mucilage 
obtained being free from a tendency to d P In practice he prefers 

- potato farina or starch, which is well suited for the purposes of the invention, 
and is also to be obtained at a low price. Farina from which the gluten 
has not been removed, as in the case of ordinary flour, may, indeed, be 
employed for such purposes, but the presence of the gluten is detrimental 
to the lage in 1 of its tendency to d I and to give 
off disagreeable effiuvia, thus rendering it necessary to use a larger quantity 
of alkali, in order to destroy the fermentative properties of the gluten, 
whereby the cost of the manufacture of the fuel is materially increased. 
The carbonaceous material having been thoroughly mixed and incorporated 
with the subst fore joned, is then formed into blocks of any 
desired size and form, and subjected to the required degree of gpg by 
means of any of the known machinery or apparatus applicable to such 
purposes, 

1907. R. A. BROOMAN, Fleet-street, London, “ Manufacture of artificial fuel.” 
—A communication.—Dated ist August, 1864. 

In this invention the fuel is divided into classes, each possessing a 
different heating power according to the use to which the fuel is to be put, 
viz., First, that suitable for domestic fire-places; Secondly, that for 
industrial fire-places and furnaces ; and Third iy, that for marine and loco- 
motive uses, he ingredients which enter into the composition of the fuel 
are—cow-dung, coal dust, or dust from coke, peat, charcoal, or similar 
material, pitch, resin, and residuum from palm and petroleum oils. 

1913. H. Canter, Camberwell New-road, “ Manufacture of green colouring 
w matters to be used in dyeing and printing.”— lst August, 1864, 
This invention consists in treating aniline, toluidine, or their ! 











THE ENGINEER 





Fes. 24, 1865. 








1931. G. Garton, Bristol, and T. Hitt, Southampton, ‘‘ Mashing appa- 
ratus.”’—Dated 3rd August, 1864. 

This invention consists in constructing apparatus for mashing in manner 
hereinafter described, whereby, among other advantages, the patentees are 
enabled to commence the hing at one temperature and finish it at a 
higher temperature, and that in the same apparatus. The apparatus con- 
sists of a vessel, by preference cylindrical and placed vertically. The vessel 
is of larger diameter at the upper part than at the lower, in which the screw 
blades hereinafter euntienet are made to revolve ; an inclined ring unites 
the upper and lower parts ; the lower part of the vessel tapers off t d 








ee 








amount, it falls over and strikes an adjustable cushion provided to receive 
it. The vessel by its descent opens a valve fitted to the bottom of the 
vessel, and thereby discharges the spirit or other liquid into a receiver 
below. Asthe two measuring vessels work on a common fixed centre, 
their alternate action ensures the filling of the one while the other is dis- 
charging its contents into the receiver, the motion being regulated by the 
flow of the spirit or other liquid passing into and through them, 

1898. G. A. HappaRT, Brynkir, Carnarvonshire, “ Manufacture of covered 

buttons.” —Dated 30th July, 1864. 





the bottom, while the bottom itself is formed with lorations or apertures 
which can be more or less closed according to requirement. In the centre 
of the bottom a step or pivot is provided to receive the lower end of a 
hollow shaft. Prongs or teeth are made to project inwards towards the 
shaft. A central hollow shaft, free to revolve at bottom on the stud, or in 
the shoe provided for its reception, and extending at top above the level of 
the vessel, carries near the bottom a dished plate with ribs on the under 
side thereof, corresponding with the form of the tapering bottom of the 
vessel, but free to revolve with the shaft without touching it. The hollow 
shaft has fixed on it a series of blades. Above the blades there is a circular 
plate or disc tixed on the shaft ; the shaft is continued upwards, passes 
through a collar or bearing, and has fixed to it at top a pulley or other gear, 
through which rotary motion may be im) toit. At or above the edge 
of the vessel, and extending round it, is a pipe, with perforations so 
arranged as to project the liquid introduced throuch it to or towards the 
central shaft, and above the circular plate thereon. The patentees fit series 
of teeth in that part of the vessel in which the screw blades are placed, each 
of these series of teeth being, by preference, cast or affixed to a bar, which 
may be made to slide into grooves for its reception on the inner sides, or 
may be introduced through perforations from the outside of the vessel ; and 
the teeth are of such length, and so placed, as to enter between the screw 
blades on the shaft. Sometiines, instead of a set of teeth, they insert a set 
of brushes in order to cleanse the screw blades. 

1949, A. H. A. Pituenaupt, Manchester, * Producing colour from aniline.” 

—Dated 4th August, 1864. 

This invention consists in the production of rosaniline salts or magenta 
by the action of the oxygen of atmospheric air at an elevated temperature 
upon neutral salts of the aniline of commerce (and which contains 
toluidine), such as sulph phosphate, hydrochlorate, acetate, oxalate, or 
other similar salts, mixed with a substance which is capable of neutralising 
that part of the acid of the aniline salt which is liberated during the trans- 
formation of the salt of aniline into the corresponding salt of rosaniline, 
the mixture being made under such circumstances that, in consequence of 
the mixture of the above substances, no free aniline is disengaged.—Not 
proceeded with. 

1950. G. F. Marcuisio, Baker-street, London, ** Apparatus for generating 
injl ble air for illuminating and heating purposes, and supplying 
the same to the burners.” —Dated 4th August, 1864. 

This invention relates to an improved apparatus for generating inflam- 
mable air, which can be employed for illuminating and heating purposes, 
and supplying the same to the burners. The apparatus consists of a metal 
case, which the patentee prefers to have of a cubical shape. This case is 
divided into two compartments, placed in communication by means of a 
tube provided with a valve. The first compartment is subdivided into two 
Civisions. One of these divisions contains the slide valves, and the other 
apparatus for giving movement to the bellows hereinafter mentioned, and 








is i tion relates to improvements in a patent granted to the present 

pat lor imp ts in buttons, and bearing date 17th December, 

1862 (No. 3379), the chief part of that invention being to effect the attach- 

ment of certain kinds of buttons to garments and fabrics by means of 

pressure. The present improvements have reference to the manufacture 
of cloth or covered buttons which may be similarly attached to garments 
by pressure in place of by sewing. In carrying out this invention, the 
patentee provides a disc of soft brass, or other suitable material, with or 
without a projecting shoulder at its centre. This disc or its Bp ee | 
shoulder he countersinks to receive the pin of the stud, the end of which 
pin is made capab‘e of expanding under p , and filling the counter. 
sunk hole in the disc when it is desired to attach the button to a garment. 

The face of this metal disc is covered with a disc of cloth, and is submitted 

to the action of dies for the purpose of turning over the edges of the metal 

and cloth discs, and thereby securing the cloth in the ordinary way of 
making covered buttons. 

1900. W. Payton, Bedford-place, Commerciul-road, and J. STANLEY 
Whitechapel-road, London, “Fittings for suspending or 0 
supporting hats when not in use.”—Dated 30th July, 1864. 

This invention consists in improvements in fittings constructed of metal, 
wood, or any other suitable material, shaped in the form of a bow, or in 
avy other suitable manner, having one open side, and so arranged as to 
admit of being screwed or otherwise fastened to the underside of seats, 
tables, or shelves, to vertical surfaces, and in other suitable places, their 
purposes being that, when a hat is passed between such open side, it may 
be suspended or otherwise supported by means of its brim. 


1852. E. Peyton, Birmingham, ‘‘ Manufacture of cylinders or rollers of 
copper und copper alloy.” —Dated 25th July, 1864. : : 

This invention refers, chiefly, to cylinders or rollers used in calico print- 
ing, and those in common use for that purpose are composed wholly of 
copper or copper alloy, and are necessarily of great thickness, and, conse- 
quently, very costly. The object of the invention is to reduce the cost of 
copper cylinders or rollers, by using a roller or mandril of iron covered 
only with copper or copper alloy. The invention consists in drawing or 
rolling a tube of copper or copper alloy, conical or tapered both internally 
and externally, over an iron mandril conical on the outside, and that, by 
preference, by means of conical grooved rolls or conical dies. The patentee 
afterwards turns off the excess from the outside of the copper to constitute 
a copper cylinder, ready for engraving and for other uses. The tube of 
copper must be so tightly fixed upon the iron that the two shall be as 
nearly as possible the same as one, because, if otherwise, the copper would 
work loose when the roller was in use, and if not thoroughly supported by 
the iron would be liable to indentations which, however slight, would 
destroy the perfection of the printing, because portions of the patterns 
would be missed. 


1855. T. Dixon, Birmingham, “ Suoar junnels or sugar moulds.”"—A com- 
m tion.— Dated 26th July, 1864. 











regulating the entry of the air. The other division contains a p 
apparatus, consisting of two or more bellows independent of each other, all 
being in communication with the valves above mentioned. Each bellows 
alternately draws in and expels the atmospheric air, which is thus trans- 
mitted to the second compartment as it is required. This compartment 
contains an apparatus for agitating the paraftin oil, naphtha, benzol, or 
other hydrocarbon placed in this compartment, and causing it to be taken 
up by or bined with the atmospheric air of the chamber. The air, peing 
thus impregnated with inflammable matter, passes on, through suitable 
tubes, to the burner, where it is consumed, A spring or weights may be 








used to set the apparatus in motion, or the small power required may be 
bt 1 from the at phere. On lighting one of the burners a current 
of infil ble air is i 1 lied, and to repair the 


Sugar funnels or sugar moulds consist of hollow cones of sheet iron, open 
at both ends, and the said invention consists in strengthening the wide 
open end in the manner hereinafter explained. The edge of that portion of 
the sheet iron which, in the finished sugar funnel or mould, constitutes the 
wide end of the sugar funnel, is folded or doubled, so as to give two thick- 
nesses of metal at that point. The said wide end of the sugar funnel is 
further strengthened by a metallic hoop rivetted thereon. The said hoop 
is conical both within and without, excepting at the extremity of its widest 
part, at which part is a strong beading of a nearly cylindrical figure in 
cross section. The said ring or beading has on its inner side a shoulder, 
which slightly overhangs and covers the edge of the sugar mould, thus 








ly supp pti 
at the burner the required quantity of atmospheric air enters the first com- 
partment, and is passed into the second by the means before described. 





Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1846, J. C. WuitE, Liverpool-street, London, ** Apparatus for holding whips, 
é&e."—Dated 25th July, 1864. 

This invention consists of a plate of metal, or any suitable material of 
suflicient size, with means for fixing it to any convenient place, to which 
place india-rubber, leather, gutta-percha, or other elastic material is 
directly or indirectly attached, projecting so that two ends edges, or parts 
of the india-rubber, gutta-percha, or other suitable elastic material, meet 
together or nearly so, in such a way that a whip, or any other article, being 
placed between the said two ends or parts will be held or supported. 

1819. J. Jnvergys, Drymona, Upper Norwood, “ Climatic apparatus.”—- 
Dated 25th July, 1864. 

The first of these improvements has reference to an apparatus acting on 
the principles of the respirator, and consists of a metallic case, which guides 
the breath currents, not horizontally as in that instrument, but vertically 
and alternately downwards and upwards through coils of fine wire, 
separated or not by intervening and parallel plates of metal. By this 
arrangement an effect is obtained corresponding with the graduative con- 
duction ofa true respirator. This apparatus is either so placed in a fold of 
cloth, as to be undistinguishable from a handkerchief wrapper when tied 
round the face, or it is formed into an instrument to be held in the hand 
and applied to the mouth or mouth and nostrils. The Second of the 
improvements relates to the respirator: The patentee dispenses with the 
metal lattices which carried the several layers of the wirework, by forming 
these layers of bruised wire, which, when coiled into flat skeins or coils, 
forms self-supporting and straight and parallel lines of wire. These lines 
are then held in their position at minute distances apart by transverse 
bands of flattened wire, lying on the inside of each skein, across the top, 
middle, and bottom of it. These bands are soldered to every upright wire 
of the skein, there being separate bands for each of the layers of wire which 
form the two sides of the skein. Several of such skeins, kept distinct from 
each other by slow conducting cords of silk, coustitute together the operative 
portion of a respirator. 

1891. P. E. Fontenay, Paris, ‘* Pocket perfume fountain.”"—Dated 29th 
July, 1864. 

. This invention relates to a very simple contrivance, by which perfume or 
scent can be securely carried in the pocket, and, when occasion requires, 
thrown out in a small jet more or less as required. The pocket perfume 
fountain consists of a small bottle or receptacle for taining scent, and is 
made of suitably prepared india-rubber, and of any convenient form for 
the pocket. The neck of the bottle is closed by a metal cap screwed on or 
otherwise fastened, having in the centre a very small orifice through which 
the perfume escapes in the form of a jet on pressure being applied to the 
india-rubber receiver, which is enclosed in a cover or case of metal or other 
substance. 

1894, H. M’Evoy, Birmingham, ‘‘ Apparatus or articles used in the game of 
croguct.”—Dated 30th July, 1864. 

This invention is carried out as follows:—To each hoop or arch are 
attached or applied as many tallies or indicators as there are mallets or 
balls used in the game, which is generally eight of each, but more or less 
may be applied ; and these tallies or indicators are coloured, or have devices 
on them, so as to make them correspond with the colours or devices by 
which the mallets and balls are distinguished. The hoops or arches are 
prepared to receive these tallies or indicators by giving one portion of the 
top part of them a horizontal shape, instead of the circular form in which 
they have heretofore been made, and these hoops or arches are made of 
round iron, or any other suitable metal or material. These tallies or 
indicators the patentee prefers making of thin sheet iron, though other 
metals may be used, such as brass, zinc, &c. These tallies or indicators he 
makes about thr uarters of an inch wide, and four inches in length, and 
fastens them to the horizontal part of the hoop or arch by turning one end 
of each of the tallies or indicators round the said horizontal part of the 








pr ting the said edge from injury. 

1859. F. L. Lyng, South Lambeth, Surrey, “‘ An arrangement or appliance 
applicable to cups, glasses, spoons, dc." —Dated 26th July, 1864. 

This invention consists in the employment of an apparatus or appliance 
constructed so as to be capable of being adjusted on, or over, or fixed to, or of 
forming part of, a cup, glass, spoon, tankard, or other drinking vessel or 
utensil. The said apparatus or appli as an opening or aperture 
therein of such convenient size and shape that, in the act of drinking, the 
liquid passes readily into the mouth of the person drinking, while his 
moustache is protected and prevented by the said apparatus or appliance 
from coming in contact with the liquid. 

1860. J. H. Beatin, Dowgate-hill, London, ‘* Pumps.”—A communreation. 
—Dated 26th July, 1864 

This invention consists in a mode of constructing pumps so that the same 
can be used as force or lift pumps, and at the same time dispense with the 
common suction pipe, also with the common discharge pipe. In this 
arrangement the inventor makes the connecting rod of the pump the 
discharge pipe. The end of the tubular connecting rod is fitted with a 
valve at the bottom, so as to prevent the water passing down the pipe, but 
to give free admission of water into the bottom of the tubular rod. The 
end of the tube is inserted into the working barrel of the pump, which 
barrel is placed below the surface of the water in the well or cistern, and is 
provided with a valve at the bottom to allow the water to pass into it. It 
is also arranged with a bush at the top end fitting closely to the tubular 
rod, which acts as the plunger or bucket of the pump. The top,end of the 
tubular connecting rod or discharge pipe is fitted with any convenient 
outlet for the water to pass out at. The lever or driving wheel of the 
pump is provided with a balance weight to counterbalance the tubular 
connecting-rod and its contained water. It is readily arranged to suit a 
force or lifting pump, so that the pump will force or hft more water with a 
given amount of power to work it than any other pump now in use. In 
lifting or forcing water a considerable height he inserts in the hollow 
connecting-rod or discharge pipe a sufficient number of valves to answer 
the required purpose. 

1863. G. FuRNEss, Great Georye-street, Westminster, and J. SLATBR, 
Catherine-terrace, Lansdown-road, South Lambeth, ‘Construction of 
dredging or excavating machines.” —Dated 26th July, 1864. ; 

This invention consists of a strong cast metal frame, to which the 
patentees attach one or two steam cylinders, as may appear the most 
desirable. On the above frame they fix three transverse shafts; on the end 
of the first they attach a disc or discs, to which they fix the connecting rod 
by means of crank pins, the aforesaid connecting rod giving a rotary motion 
to the several shafts, all of which are connected by means of toothed 
pinions and spur wheels. On the third shaft they fix two pentagonal 
wheels, on which two endless chains work, to which chains are attached 
scoops or buckets, according to the depth to be excavated. The whole 
machine, with engine and boiler, is fixed upon a suitable wood or iron frame 
resting upon two pairs or more of railway or other wheels, and can be easily 
transferred from place to place as the work progresses. Under the above 
frame is fixed the ladder or telescopic frame ; the inner ladder or jib is 
designed to slide within the outer one, in order to elongate or shorten it as 
may be required. The machine can be in operation with the latter in an 
oblique, or in a vertical position. When a depth of 3ft., 4ft., or 5ft. has 
been excavated in a caisson, coffer-dam, or dock or other work, the process 
may be repeated to the depth often of 12ft. by lengthening the ladder by 
means of the telescopic frame. This is accomplished by two bevel wheels, 
one of which is fixed to a transverse shaft that is attached to a ladder, and 
the other one to the vertical shaft, which has a screw cut in it that works in 
a nut like the screw of a slide rest. Motion being given to the horizontal 
shaft by means of a winch handle or otherwise, the screw causes the inner 
slide to rise or fall as may be necessary for the depth to be excavated. 
This telescopic slide is also of great service in adjusting the required tension 
of the endless chain which carries the buckets. These buckets have each a 
door working on a hinge next the endless chains, and as the buckets pass 
over the pentagonal wheel on the top of the machine the doors are forced 
open by the rotary motion of levers fixed on the main shaft, thus dis- 
charging the dirt, gravel, or clay into a shoot, and thence into a wagon, 
barge, or other receiver. The machine with engine, boiler, ladder, and 
buckets can easily be applied to a barge or vessel, and will make a very 








hoop or arch, around which horizontal part the tallies or indicat thus 
fixed will easily revolve. Below this horizontal part of the hoop or arch 
there is firmly fixed or attached, from one leg or side to the other of the 
hoop or arch a band of sheet iron, or any other suitable material, and suffi- 
ciently broad to obscure the colours or devices on one side of the tallies or 
indicators as the tallies or indicators fall into a vertical position when the 
hoop or arch is fixed into the ground. From these improvements thus 
described it will be seen that, as there is on each hoop or arch a tally or 
indicator, corresponding in colour, style, or device, with the colour, style, 
or device of the mallet and ball belonging to each player, and as these 
tallies or indicators may be turned over from one side of the hoop or arch 
to the other side, there is secured by this invention a means of ascertaining 
accurately, and at any time during the progress of the game, the exact 
position of each player. 

1897. J. F. Hearsry, Park-place, Church-street, Brompton, “Apparatus for 

measuring liquids.” — A communication.—Dated 30th July, 1864. 

This invention reiates to a novel construction of apparatus, in connection 
with an indicator, for determining the quantity of weight by spirit or other 
liquid passed through it. The apparatus is provided with two measuring 
vessels, which work on a common centre, with a weight or lever so placed 
that, when it falls over the line of gravitation to any 
, it causes the rapid elevation of one of the vessels, and the 





between them 





with salts of copper or iron, or with a mixture of these salts, and with an 
acid, and mixing therewith soluble blue or purple colours, or dyes obtained 
from aniline, toluidine, or their analogues, 





q egree, 
depression of the other, end the simultaneous opening of a valve in asupply 
vessel above to allow of the flow of the spirit or other liquid past it into the 
vessel so elevated. When this vessel is filled to the required determinate 





pact and powerful floating dredging machine. 


1872. R. Coucuman, Noble-street,”St. Martin’s-le-Grand, London, ‘ Buckles 
hooks, clasps, d&c.”"—Dated 27th July, 1864. = ¥ 

A simple form of buckle, hook, or instrument made according to this 
invention, ists in bending or shaping a piece of wire so as to form a loop, 
having, by preference, an opening between the two pointed ends of the 
piece of wire employed for forming an instrument of this character. The 
pointed ends of the wire are bent inwards towards the loop, but project 
slightly at an angle thereto, and these pointed ends serve as substitutes for 
the hinged or juinted prongs, ‘‘ chapes,” or teeth of ordinary buckles. On 
the opposite side of the loop to the prongs or teeth a hook, eye, or loop is 
formed or attached, suitable for connecting that part of the buckle, hook, 
or instrument to one of the parts of the dress or article to be connected or 
secured together. 

1877. A. Prince, Trofalgar-equare, Charing Cross, London, “ Cocks, taps, 
and valves."—A communication.— Dated 27th July, 1864. P 

This invention cannot be described without reference to the drawings. 

1880. E. Briuson, Frome, “Envelopes or covers for bottles and jars.”—Dated 
28th July, 1864. 

This invention consists in forming envelopes for protecting or covering 
bottles and jars of a combination of paper, or of cotton or other text 
fabric, and straw, reed, or rush. r or textile fabric is coated with 
paste or other adhesive materia], and the ends of the straw, reed, or h 
are covered and held by the paper ; the paper may extend the whole lengt 
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of the cover, and may be turned ap inside, or there may be paper ferrules 
applied both at the top and bottom of the cover. 
883. H. Moon, Countestho “* Apparatus for washing clothes or fabrics.’ 
198°. "Dated 28th July, — 4 
This invention consists in the employment of corrugated surfaces of 
uliar construction for the pu of operating upon the clothes or 
fabrics. The peculiarity in the construction of the corrugated surfaces, and 
which, in fact, forms the main feature of the invention, is that the raised 
rts of the corrugations are not all on the same plane, but the surfaces are 
made concave in one direction and convex in the other. 
1889. J. NICKLIN, Birmingham, “ Manufacture of hooks to be used jor the sus- 
pension of curtains, &c.”—Dated 29th July, 1864. 

This invention cannot be described without reference to the drawings. 

1908, C. Eastwoop, Leeds, “‘ Apparatus for sweeeping the platforms of rail- 
way stations and footpaths.” —Dated 1st August, 1864. 

The patentee effects the object of this invention by means of a framework 
(rectangular by preference) of cast iron, or other suitable material, supported 
on wheels in the front, and carrying in the back part a cylindrical brush 
free to revolve on its bearing, such brush being adjusted by means of set 
screws applied to the bearings, or in any convenient manner. He places a 
box for the reception of the dust or dirt in the bottom of the front part of 
the frame, open to and in juxta position with the brush. A grooved pulley 
on one of the wheel axles communicates motion to a similar grooved pulley 
on the axle carrying the brush by means of a band or belt, and when the 
attendant pulls the machine or apparatus by means of a handle affixed to 
the front of the frame, rotary motion is given to the brush (which is in 
contact with the ground) by the method above described, and dust or dirt 
is carried into the receptacle in the bottom of the framework. The brush 
may obviously be constructed of any desired or convenient length, and thus 
a larger area of platform or footpath is cleansed at one time than is possible 
by the hand brush. 

1911. P. C. Sassx, Wynatt-street, Clerkenwell, “* Manujacture of shanks for 
Jancy buttons.” —Dated 1st August, 1864. 

The object of this invention is to provide an improved shank for fancy 
buttons, so that the buttons may be readily attached to a dress or other 
article without unduly projecting or hanging. For this purpose a plate 
disc, or body of metal or other stiff substance is covered or partially covered 
with threads of cotton, or other fibrous material, or with velvet, silk, 
flannel, on other, textile woven or felted subst , or sub made of 
fibrous material, which the inventor forces into an orifice in the inner or 
under side of the button ; or he connects it with such inner or under side by 
other means, taking care that the fibrous textile, felted, or similar covering 
of the button, or the main portion of such covering, shall be on the side 
intended to be next the dress or article to which the buttons are to be 
applied. The button may be readily fastened to the dress or other article 
by this covering by means of sewing or otherwise.—Not proceeded with. 
1914. H. T. Davis, Camberwell, *‘ Apparatus for affixing postage stamps 

&c.”— Dated 2nd August, 1864. 

This invention cannot be described without reference to the drawings. 

1916. F. D. Deir, Liverpool, “ Apparatus for coating fabrics ov materials 
with medical or other compounds.” —Dated 22nd August, 1864 

This invention relates to an apparatus for spreading plaisters for medicinal 
purposes, so as to obtain an even and cleanly surface without overheating 
or deteriorating the compound used. The apparatus consists of a small 
metal or other chamber containing water, which is heated, by means of a jet 
of gas or other flame, to 212 deg. Fah. ; to this chamber a curved pipe is 
attached, communicating with a metallic or other box of any desired shape, 
fitted with an escape valve. The steam generated in the former chamber 
passes through the curved pipe and maintains the metallic box ata constant 

perature, applicable for any purposes where a heat above 212 deg. Fah. 
is not desirable. —Not proceeded with. 
1922. W. Barper, Stockport, *‘ Stiffening or proofing felt or other hats."— 
Dated 2nd August, 1864. 

According to this invention, when stiffening or proofing felt or other 
hats, the inventor coats the outer surface or other part of the hat where it 
is not wished that the stiffening or proofing should appear, with a resisting 
preparation of flour or other paste, or similar material, which, soaking in a 
short distance, stops the penetration of the stiffening or proofing, and after 
this latter has been applied the resisting paste or material is washed off.— 
Not proceeded with. 











COMPLETE SPECIFICATIONS. 


2396. G. Hasenrinx, Southampton-buildings, Chancery-lane, London, “* Ma- 
chinery for breaking and grinding ores, minerals, bones, dc.""—A commu- 
nication.—Dated 29th September, 1864. 

The nature of this invention consists, First, in constructing a breaking or 
crushing mill by causing radial blades or cutters, attached to rotary arms, 
to revolve with great rapidity close to the bottom and side of a vertical 
cylinder ; or, in place of such arms, in the employment ofa whirling cir- 
cular table, provided with similar blades or cutters, and forming the bottom 
of the cylinder in which it revolves, thereby preventing any particles of ore 
or fine metal from getting in between the working parts of the machine, to 
rupture and break the same, by means of which devices the material to be 
broken, falling upon the said blades, and held to receive the rapid blows 
thereof entirely by its own inertia in a free and open space, shall be effec- 
tually comminuted, cut, or shivered to pieces, and driven out of the machine 


by centrifugal force, through perforations in the said cylinder. Secondly, in | 


providing the said whirling table with an inclined flange upon its upper 
edge, for the purpose of deflecting the materials to be broken upward from 
the table against the sides of the cylinder in which it revolves. Thirdly, 
in rounding the outer ends of the said blades or cutters, to prevent mate- 
rials in the mill from ding or wedging in bet them and the sides of 
the cylinder. Fourthly, in providing the iower part of the cylinder opposite 
and above the top of the whirling table, and the radial cutters, with an in- 
clined surface, for the purpose of deflecting upward the materials thrown 
against it from the table or the cutters. Fifthly,in the employment of a 
door in the side of the breaking mill, through which large lumps that 
cannot be readily broken may, if required, be thrown out while the mill is 
in motion. Sixtbly, the invention further consists in constructing a grind- 
ing or tritarating mill, to reduce the ores of metal or other substances to a 
fine powder, and carry off the same, as soon as produced, through a central 
opening in the drum or case of the triturator, by a suitable fan blower, the 
coarser particles being left in the mill, to be again and again acted upon 
until sufficiently reduced to be carried away by the currents produced by the 
fan or blower ; also in connecting with the said mill and blower a collecting 
chamber, where the dust or powder may be collected. Seventhly, in intro- 
ducing steam inte the collecting chamber, fan blower, or any part of the 
mill, for the purpose of condensing and settling the fine dust. Kighthly, in 
the employment at the bottom of the triturating mill of a trap door, for the 
purpose of letting down heavy particles or lumps of metal, &c., collected in 
the mill while the latter is in motion, the dust and lighter particles being 
carried away by the blast of air through the central opening. Ninthly, 
in constructing the beaters of perforated wrought iron plates or woven 
wire, with cast iron faces chilled upon them, and attached thereto by means 
of the perforations or interstices, thus producing superior beaters to any 
known or used before, light, cheap, hard, and strong. Tenthiy, in eom- 
bining with the bréaking or the triturating mill a return pipe, leading from 
the collecting chamber back into the hopper of the mill, for the purpose of 
relieving the pressure of air in the chamber. Eleventhly, in combining 
with said return pipe of the triturating mili an adjustable valve, for the 
purpose of regulating the return of the air, and consequently the quantity 
and quality or fineness of the yield. Twelfthly, in the employment of a 
feeding apparatus, consisting of an adjustable spring plate, in front of a 
grooved cylinder at the bottom of the feed hopper, which cylinder has a 
sliding cover, moving as closely as pussible to it, whereby the quantity of 
materials fea into the mill from the hopper can be regulated with accuracy, 
and the feeding apparatus prevented from ever being clogged. Thir- 
teenthly, in furnishing the plate or disc which distributes the air with 
perforations near its centre, to serve as a screen, through which the dust 
from the return pipe may be passed into the centre of the mill, and 
returned to the chamber, without clogging the action of the beaters. 
Fourteenthly, in the empioyment of radial distributing fans, attached to the 
outer side of the air-distributing disc of the mill, for the — of throw- 
ing out, to be acted upon by the beaters, the larger or heavier particles, 
which are fed into the mill or returned to it through the return pipe. 


2397. G. Haseiting, Southampton-buildings, Chancery-lane, London, 
** Labels or tays for cotton and other bales.” —A communication. — Dated 
29th September, 1864. 

This invention relates to the construction and application of a device 
for attaching identifying marks or labels to bales of cotton, or other 
material of fibrous nature ; the object of the invention being to provide a 
means of ideutitication incap from its nature of producing mjury to 
such tibrous material, and incapable from its construction aud application of 
being worn, pulled, torn, or brokeu therefrom, or injuriously aflected b; 
concussion, rubbing, scraping, or any of the ordinary rough usage to whic! 
such bales are constantly subjected in transportation. This is aceomplished 
by consiructing a plate or sheet (to hold or receive the ideutifyiug characters), 
Ot a thin yielding and strong material, capable of being bent, twisted, 
crumpled, avd worn without i:acture, having a tail or shank piece of the 
same material, and forming part of the said plate extending therefrom, the 
Said tailpiece being for ivsertion into the bale, and having at its entering 
end an anchor, hook, or holdfast, which easily entering the vale, resists any 
Strain brought to bear upon the shank or label to withdraw the same from 
the bale ; these parts being made of or covered with a material of an anti- 
corrosive nature, and not liable to emit sparks by concussion or friction 
with substances with which the bale or the fibre within the same may be 
brought into contact. 














2442. G. T. Bovsrrenp, Loughborough Park, Brixton, ‘‘ Harvesting ma- 
chines."—A communication.— Dated 4th October, 1864. 

The object of the First part of this invention is to obtain the requisite 
transverse rigidity and lightness in the frame of the machine, and at the 
same time to dispense with the cost of cons' ing pillow blocks for the 
running wheels, and this part of the invention consists in constructing the 
main frame with a tubular socket on which the axle of the running wheels is 
secured in such a manner that the said tubular socket accomplishes the 
double purpose of the ordinary pillow blocks to sustain the said axle, and of 
ribs to stiffen the main frame transversely. The object of the Second part 
of the invention is to enable the tongue to which the horses are attached to 
be securely conneeted with the main frame, and at the same time to stiffen 
the frame longitudinally, and this part of the invention consists in com- 
bining the tongue with the main frame by means of a socket, cast in one 
piece with {the said frame, so that the sides of the said socket form ribs, 
which stiffen the frame longitudinally with the line of draught, while, at the 
same time, the said socket is the means of the tongue firmly to the 
main frame. The object of the Third part of the invention is to lessen the 
cost of constructing the machine by dispen with the boxes. The object 
of the Fourth part of the invention is to enable the cutter to be thrown out 
of gear, either automatically by the backing of the machine, or positively by 
the hand of the attendant. This part of the invention consists in com- 
bining two of the cog wheels, that drive the cutter, with each other, by 


means of an intermediate saw toothed spring clatch, controlled by a lever, 


so that the cog wheel nearest the cutter remains stationary, by reason of the 
slip of the clutch, when the other cog wheel is turned backwards by back- 
ing the machine, and that the clutch can be 0; ted, by means of the lever, 
by the hand of the attendant, whenever he wishes to stop the cutter. The 
Fifth part of the invention has reference to the construction of the hinge 
joint, which connects the cutter bar and the main frame in such manner that 
the cutter can be turned up or down, to pass over obstacles. This part of 
the invention consists in combining the main frame and the cutter bar 
together by lugs, which are traversed by one of the pinion shafts of the 
cutter gear in such manner that the said shaft performs the double purpose 
of pinion shaft and joint pin for the hinges, and that cost of a special joint 
pin is saved. The Sixth part of the in jon has refi to the raising 
and securing of the cutter bar, and to the lowering of the same slow enough 
to prevent jar. This part of the invention consists in the combination of a 
winch with a vibrating lever, whose vibration is limited by a stop, by means 
of a spring saw-toothed clutch; also in using a brake lever, in connection 
with the said devices. The object of the Seventh part of the invention is to 
retain the bevelled wheels of harvesters in their proper relative itions, 
and this part of the invention consists in combining the pair of bevelled 
wheels with flanges, which engage with each other, and prevent the move- 
ment of the wheels in the directions of their axes of revolution. The object 
of the Eighth part of the invention is to stop the reel from revolving when 
the machine is backed, and consists in the combination of the driving pulley 
of the reel with the running wheel at the grain side of the machine through 
the introduction of a spring clutch, so that the reel, although driven by the 
grain wheel, ceases to revolve when the grain side of the machine is backed. 
‘The object of the Ninth part of the invention is to permit the real standards 
to be rigidly connected at their upper ends, so that they cannot separate nor 
approach each other, and that they mutually support each other, and, at the 
same time, to insure the free turning of the reel. This part of the inven- 
tion consists in combining a hollow reel shaft with a rod, connecting the 
upper ends of the two reel standards, so that the reel turns upon the said rod 
as a fixed arbor. 


2716. W. Davirs, G. Cate, and W. CATE, Quality-court, Chancery-lane, 
London, ** Machinery for cutting corks, bungs, gun-wads, &c.”"—Dated 
3rd November, 1864. 

This invention has for its object improvements in machinery for cutting 
corks, bungs, gun-wads, and other similar articles. For this purpose the 
patentees employ a straight knife, attached toa bar, which bar is moved to 
and fro in guides which are capable of adj t, as hereinafter described. 
In order to give revolution to the ‘‘cork blank,” “‘ square,” or “ quarter,” 
they make use of the foliowing apparatus :—Mounted at one end of the ma- 
chine is a long roller, in or upon which is formed a right and left-handed 
groove; each of these grooves makes half a turn in the whole length of the 
roller. A projection, attached to a slide, takes into these grooves, and the 
bar to which the knife is fixed is attached to this slide, #0 that, by moving 
the slide in one direction, the roller is caused to make half a revolution on 
its axis, and by moving the slide in the opposite direction, the roller is 
caused to complete its revolution. The cork blank, square, or quarter is 
held between two discs (having points on their surfaces), one of which is 
capable of being slidden to and fro, for the purpose of admitting different 
sizes of cork blanks, squares, or quarters. The guides, which carry the 
to which the knife is tixed, are adjusted by set screws and clamp nuts; this 
admits of any size of cork being cut, and also of cutting them to any 
amount of taper. In order to keep the knife sharp, and also to guide it 
during the operation, they use small emery rollers, mounted on brackets, in 
various parts of the stroke. 

2746. G. Haseitine, Southampton-buildings, Chancery-lane, London, ** A 
new mode of fastening rivets, screw seats, or other sumilar devices, in me- 
tallic plates, and also of securing thereby copper sheathing upon iron 
vessels." —A communication.—Dated 5th November, 1864. 

This improved mode of securing bolts, rivets, screws, or screw nuts in 
metallic plates consists in contracting or driving in, upon, and around the 
bolt, rivet, screw, or screw seat the edge or rim of a simple cavity, into which 
they are first inserted. 

2819. C. Martin, Cheapside, London, “* Apparatus for opening and closing 
the heads of carriages.""—Dated 12th November, 1864. 

In order to effect these improvements the patentee makes use of a band 
or cord of metal, wire rope (which he prefers), or of any material suitable 
for the pur An open cord or band may be used, but he prefers an end- 
less cord or band (of which a familiar instance may be found in the common 
blind cord), passing over pulleys at each end, and following any sinuous 
course required by the form of the carriage. Upon the cord or band being 
pulled in one direction, the carriage head is and upon its being 
pulled in the contrary direction, the head is closed. It will be observed that 
the principle upon which the invention is based is that of tension, and that, 
consequently, the mechanism employed is much lighter and more simple 
than that which is required when the principle of compression is used, and 
which necessarily involves mechanical ts of much greater weight 
and complexity. Inthe front or back part of the carriage he places, hori- 
zoutally or vertically, a wheel or pulley, and at the reverse or opposite end 
of the carriage another wheel or pulley, u which works an endless cord 
or band, suitable guide wheels or pulleys being placed in any required posi- 
tions on each side of the carriage, to adapt the said cord or band to the 
sinuosities thereof. On the head of the car are affixed iron arms, jointed 
or otherwise, as may be required, to enable them to adapt themselves to any 
irregularity of form. At one end of these arms the endless cord or band is 
attached; and in order to adapt itself to the position of the cord or band, 
and relieve the same of any undue strain, he places on each arm a slide, to 
which the cord or band is also attached ; and in the case of carriages which 
are cnclosed by doors, as landaus or wagonettes, the upper part, forming 
the door head, he throws back by a rod affixed at the upper part on a pin 
or stud, to allow of its moving freely, and at the lower part or hinge of the 
head upon a stud in a similar manner, such lower stud being pl: at sach 
a distance from the centre of the hinge as shall i the dist 








serve, by simple adjustment of the parts, as a jumper or chair seat, in which 
the child may sit or recline, and a carriage with provisions for its coming 
in each. A quadrilateral framework is secured at the bottom ends to a 
suitable seat, and at the top to a canopy, the child being secured from falling 
out sideways by two side boards, secured to the upright posts of the frame, 
which also receive and support an adjastable back for the seat and a table. 
The frame being suspended by suitable cords the child is held therein safely 
and steadily. The back of the seat is so attached to the side boards that 
it may be adjustable forward or rearward at pleasure, and by the use of back 
straps set at any desired inclination. A post in front of the seat or bottom 
A the frame, secured by a spring bolt, prevents the child from slipping 
off. 

3042. G. T. Bousrienp, Loughborough Park, Briaton, Surrey, “ Manufac- 
ture of illuminating gas."—A communication.—Dated 6th December, 


1864. 
The patentee claims the process set ‘forth of manufacturing illu 

gas by — the gas stock in one retort, and converting the vo 
product of the distillation into illuminating gas in another retort, in the 
presence of a material which, when at a high temperature, will absorb and 
fix the oxygen contained in the volatile product of the distillation. He 
also claims the process set forth of manufacturing illuminating gas by dis- 
tilling the gas stock in one retort, and converting the volatile product of the 
distillation into illuminating gas in another retort, in the presence of an 
additional quantity of steam to that obtained from the gas stoek, and of a 
material which will absorb and fix the oxygen contained in the volatile 
product of the distillation, and in the additional steam. 


3099. G. W. BeLpine, Cheapside, and D. E. Houman, Sloane-street, Chelsea, 
** Machinery designed for shaping and pressing straw hats, bonnets, de.” 
—A communication, —Dated 14th December, 1864. 

This invention cannot be descridcd without ref to the drawing 

$215. W. E. Grper, Wellington-street, Strand, London, ‘‘ Apparatus for 
administering douches and injections with continuous and continual jet.” 
—A communication. - Dated 27th December, 1864. 

This invention cannot be desvribed without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent ) 

Iron Trave: More Doing—Tue Prorosen Lock-our: Uncertainty 
as to the Course which the Men will take: Buyers not anxious to Place 
Orders—Pia Iron: Better Demand—More Tain ltron—Coan 
Trave: Good Demand at Dudley—Hanvoware Trapes—CnHaine 
MAKERS’ Sreike: Opposition to Union by Musters—Banker's 
BANKRUPTCY. 

Mucu less anxiety relative to the result of the notice given by the 
masters for a lock-out has been displayed during the past week by 
customers than was to have been expected. The instances are few 
in which men have come into the market under the influence of a 
fear that the measures threatened by the masters would give rise to 
a temporary dearth of the metal. Hence it is inferred that customers 
generally do not think that there will be a necessity for the threat of 
the masters to be carried out. Nevertheless there is a fair trade 
being done in the finished iron, considering the protracted severity 
of the weather, which altogether precludes the possibility of those 
works being proceeded with which are usually commenced at this 
time of the year, and in which large quantities of iron are con- 
sumed, It is quite impossible for iron roofing to be put up, and the 
construction of pontoons, landing stages, and bridges, is delayed 
from the same cause. But iron to be used in this manner in 
Continental and other countries is in tolerably fair request ; and the 
Indian is the best market. There is decidedly more being done in 
plates than there was a week ago. Sheets, however, and hoops 
are in very small demand, and bars, excepting for a few first- 
class brands, are not much better. China continues to remove 
large quantities of nail rods, and petty orders are still arriving 
from the States of America. Most of the iron that is now being 
rolled is leaving the works for less than list prices, and much of it 
for considerably less. The instances in which the list prices are 
obtained are rare exceptions. But the notice for a lock-out has 
checked this tendency, Consumers are not, however, manifesting 
anxiety to place orders fur immediate delivery. Relative to the 
course they intend to pursue, the workmen are keeping their own 
counsel, 

As in Wolverhampton on the previous day so in Birmingham 
yesterday (Thursday), this proposed lock-out was almost the only 
topic discussed by the members on Change. The trade do not seem 
to have any information to guide them in arriving at a conclusion 
as to the course which the men will pursue. It is not, however, 
thought by the trade generally that they will allow the strike in 
North Statfordshire to continue after the expiration of the notice. 
Those members who do not think that the strike will stop on the 
4th of March do not believe that it will be protracted longer than to 
afford the men generally an opportunity to “show fight” for a few 
days. All is uncertainty. Some of the millmen in South Stafford- 
shire are contributing towards the support of the men of the same 
class in North Staffordshire who have been thrown out of employment 
by the strike of the puddlers ; but it is not understood that the funds 
are being disbursed from the exchequer of the millmen’s association. 
Mr. Kane’s visit to this district last week was stated yesterday in 
Birmingham to have been undertaken with the view of, getting in- 
creased support for the men out, but that the appeal was not generally 
responded to. We are not, however, able to vouch for the facts as 
here stated. Certainly he would not seem to have had for his object 
the inducing of the North Staffordshire men to give over the strike, 
in which, as a rule, they are already unwilling instruments, Notices 
for a lock-out, to commence after the 4th of March, have been 
posted at all the works in this district, and also South Wales, as well 
as throughout the North. 7 

Pigs have changed in tolerably large quantities, but generally at 
prices in favour of buyers, as compared with the previous transac- 
tions ; but the best class of hematite and argillaceous pigs still hold 
their own. ‘The Dittou pigs, and those of Lord Vane, have met with 





between their respective centres of motion, and so gradually as the heads 
fall back or open, to also throw back the portion of the head over the door- 
way. The apparatus thus described may be actuated by levers, or by any 
of the known means or combinations of mechanism most suitable to the 
peculiar construction of the carriages to which it is applied, or the position 
from which it is desired the same shall be actuated. 
2873. G. T. Bousrigup, Loughborough Park, Brixton, Surrey, “ Manue 
Jacture of ornamental chains.”"—A communication.—Dated 18th November, 


This invention cannot be described without reference to the drawings. 

2879. W. SNELL, Clement’s-inn, Strand, London, ** Brick and tile-making 
machinery.” —A communication.—Dated 18th November, 1864. 

This invention canuot be described without reference to the drawings. 

2927. F. Prannauser, Winsley-street, London, “‘ Tanning.”—Dated 25th 
November, 1864. 

The substance which, in this improved process of tanning, replaces oak 
bark, or other tannin, is obtained by transforming sulphate ot iron by means 
of a chemical operation, furnishing a solution possessing the property of 
tanning the stoutest hides in a few days. 

2939. W. Ryper, St. John’s-square, Clerkenwell, London, ‘* Burning paraffin 
and such like oils in lamps, chandeliers, and as night lights, by means 
of an inconsumable metatikos wick or burner, with or without @ smoke 
chimney.” —Dated 24th November, 1864. 

In forming this i bi talikos wick or burner the patentee takes 
rods of glass, commonly known as giass cane, and he reduces them down, by 
means of heat with a biowpipe, into small threads or fibres; these threads 
he cuts into suitable lengths with any sharp instrument, such as a pair of 
sears, aud forms therewith the inconsumable metalikos wick or burner. 
This wick he places within a flat or round tube, the shape and length being 
immaterial, but in accordance with the lamp, chandelier, or vessel contain- 
ing the oii to be burnt. The said tube he makes of glass, brass, or other 
metal ; he filla the tube moderately with the glass threads or fibres prepared 
for that purpose, as above described, so as tv alluw the wicks to move up 
and down, but not to fall out. He causes the said glass threads or fibres to 
project slightly above the ead of the said tube at which it is to be lighted, 
the other end being immersed in the oil to be burat, and on applying a light 
to the prcjecting end, it instantly ignites aud buras, giving a bright, steady, 
und durabie jight at a very small cost. 


3019. G. Haseitine, South ton-buildings, Chancery-lane, London, “ Com- 








bined infant tender and “exercising apparatus.”’—A communication.— 
Dated 5th December, 1864. 
The object of this invention is to furnish an infant tender, designed to 





able success in the past week. 

With reference to the specimens of thin rolled iron, the Birmingham 
Daily Post says:—“ We oe received from Messrs. Neville, Everett, 
and Co., specimens of rolled iron from their Marshtield Works, Lianelly, 
still thinner than any which have previously come to hand. The 
following are the dimensions and weights of the samples :—No. 1, 
5}in. by 8in., 43 grains; No. 2, Sjin. by 9y,in., 38 grains; No. 3, 
5jin. by 7fin., 234 grains. No. 2 is one of the finest sheets we have 
yet seen.” 

The severity of the weather has given considerable impetus to the 
coal trade in the East Worcestershire district for househeld purposes, 
but the prices are too high for manufacturers, and no transactions to 
| considerable extent have taken place. 

‘he hardware trades of this district show a good amount of anima- 
tion. There are comparatively few branches, and those not of an 
important character, in which manufacturers are not well en 
upon orders; the edge-tool makers, tin-plate workers, hollow-ware 
manufacturers, and electro-platers are all of them doing a 
average amount of business, and in some instances orders are larger 
than usual at this period of the year. The iron wire trade is tolerably 
brisk, and most of the rolling mills are working fulltime; in the gun 
trade some slight improvement has also been experienced. 

The continued obstructions of the operative chainmakers have 
made Messrs. Tinsley, Wright, and Co., of ‘Lipton, resolve that they 
will henceforth employ no more “ society men.” On the 7th of 
January their men gave their employers notice of their intention to 
leave their employment in a month, On the 11th of Feb. inst. 
Messrs. ‘Tinsley posted at their works the notice which they received 
from their men, and beneath it the following :—“ Having reference to 
the above notice, we hereby declare that ali relations between us, as 
masters and men, have now ceased, and of course the men are at 
liberty to obtain situations where they please, and in future these 
works will only be open to the employment of non-society men.” 
The tirm are now iuviting applications from out chainmakers and 
learners, to whom they ofler the highest rate of wages paid by any 
firm in this district. 

Mr. Commissioner Saunders delivered his judgment Jn re Barker 
and Son, in the Birmingham Bankruptcy Court on Monday last, 
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In doing so his Honour said that in reference to the numerous 
untrue entries in the bankrupt’s books, an explanation has been 
given; and he was led to think that they were made for particular 
purposes, and not with a view to mislead creditors generally, or to 
defeat the objects of the law of bankruptcy. The only remaining 
ground of opposition was the obtaining copper from Messrs. Newton 
and Keats and others, to make up the amount in which he was 
deticient with Sims, Willyams and Co. That this was an illegitimate 
and improper mode of trading, his Honour said could not be doubted ; 
but under the present Act it was not punishable. ‘On the other 
side, he must say that the bankrupt began business young, and 
carried it on successfully till he unfortunately engaged in the iron 
speculations, and then he had the good feeling and the good sense 
to stop before everything was swept away from his creditors. 
Notwithstanding the immense transactions in which he has been 
engaged, he offered to the court a balance-sheet which showed a 
deficiency of only £2,748 2s, &d., and he gives up to his assignees 
property and etlects appearing to be worth £19,800, which may 
possibly be increased. He has assisted the assignees in the prose- 
cution of their inquiries, and he is not opposed by those creditors 
whose cases figure most prominently before me. He may take his 
discharge.” We may add that, on appeal, the Lord Chancellor 
has overruled the judgment by which this Court had before allowed 
the claim for time-bargaining of Messrs. Walduck. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board : Launches of Steamers: 
The Britannia Works, Birkenhead: Report of Admiral Evans on 
the Mersey: The Prospects of Birkenhead; Hoylake Railway —Mar- 
pie, New Miis, anp Hayrievp Juncrion Ratbway—STeet Rats 
—Pusiic Works In THE Manuracturtne Disraicrs: Report from 
Mr. Rawlinson, C E.—Stare or ‘trave: Sheffield: South York- 
shire—A VProvosen “ Sarety Empankment” ror Reservorrs—~ 
Norra astern Districr: Northumberland Central Railway: 
Shields Steam Shipping Company: Consett Iron Company: Dock 
Works: The Clev: food Irom Trade—Otonam Waterworks: Report 
of Mr. Rawlinson—Suirsui.vinG ON THE Ciype: The Suez Canal. - 


SEVERAL Liverpool matters invite attention. At the last sitting 
of the Mersey Docks and Harbour Board, the works committee pro- 
posed to extend the chain-testing works at Birkenhead, at a cost of 
£6,000. Mr. Laird, M.P., said the original cost of the present test- 
ing machinery was £23,000. The additional expenditure of £6,000 
would enable the establishment to do 50) per cent. more work. They 
were doing their work more satisfactorily than any other establish- 
ment. It was stated that the receipts increased from £836 in 1863 
to £2,098 in the same period of 1864. In answer to an inquiry from 
Mr. Laird respecting the proposed Mersey railway tunnel, Mr. Tobin 
said the bill was viewed favourably by a committee appointed to 
consider the subject, and they would very gladly do anything in 
their power to support it, provided that certain engineering ques- 
tions were settled. The company proposed to cause a severance of 
the dock estate by taking land at the south end of the town and by 
open cuttings, which would be most injurious to the estate. If that 
proposition was adhered to, it would be the duty of the board, he 
was satisfied, to oppose the bill as strongly as possible. He believed 
that the difliculties could be overcome, and the committee were en- 
deavouring to overcome | hem—Messrs. Jones, Quiggin, and Co., have 
launched trom their yard five fine steel steamers, four of which, 
named the Snipe, Widgeon, Curlew, and Plover, were built from the 
same model, and are intended for blockade running purposes. Their 
dimensions are—Length, 225ft.; beam, 24{t.; depth, 11ft.; tonnage, 
645, builders’ measurement. They will be titted with engines of 160- 
horse power. ‘The engines for the Plover and Curlew will be sup- 
plied by Messrs. James Watt and Co., of Birmingham, and those for 
the Widgeon and Snipe by Messrs. Forrester and Co, of Liverpool. 
‘The fifth vessel launched was alarge iron screw steamer, named the 
Noor-el-Huda (Light of Day), built for an Egyptian company, and 
intended for the Red Sea trade. ‘The dimensions of this vessel are— 
Length, 160ft.; beam, 25ft.; depth, 15ft.; 482 tons, builders’ mea- 
surement. Messrs. James ‘Taylor and Co., of the Britannia Works, 
Birkenhead, completed in 1804, 120 steam winches, 55 steam cranes, 
10 steam travellers, and 35 donkey engines, representing an aggre- 
gate nominal power ef about 1,500 horses, and a lifting power of 
700 tons, ‘This machinery was made for our own and foreign 
Governments, the Mersey Board, &c. Admiral Evans has issued 
his report on the Mersey for 1x64. He says the navigation of the 
River Mersey continues in a most satisfactory state, both as regards 
the sea channels, and also those of the upper estuary, from Liverpool 
to Runcorn, Frodsham, and Warrington. The survey of Liverpool 
Bay, taken in the past year (1804), shows that no important change 
has taken place in the Horse or Rock Channels, and that the depth 
of water over the bars of both the Queen and Victoria Channels 
remains nearly the same as reported last year, namely 10it. to 12ft. 
over the Queen Channel bar, and trom 15ft. to Lsft. over both inner 
and outer bars of the Victoria Channel, at low-water spring tides. 
There have been some little changes in the Burbo Banks, but they 
have veen carefully watehed snd marked. The Liverpool 
Albion, referring to recent proceedings at the Mersey Docks and 
Harbour Board, says: “ Messrs Maclver are therefore now in a 
position to give a full and fair trial to the Birkenhead dock facilities, 
and there seems to be little doubt as to the result. Monday last 
opened a new era in the history of Birkenhead. She has thriven 
very well hitherto under great discouragement, and we have every 
reason to be proud of our little sister; but, if we mistake not, she 
will now make still more rapid progress to that womanhood of well- 
filled docks and prosperous trade to which she aspires. She has 
again to thank in no small degree that good genius which has so 
otten done her substantial service in the person of Mr. John Laird, 
M.P. Now comes the question of Birkenhead’s advantages; and 
here we are glad to learn that the London and North-Western and 
Great Western Railway Companies are prepared to give Messrs. 
Maclver, and any other steamship company which may tollow them, 
every facility for the shipment, discharge, or transit of merchandize | 
or coal, by laying down rails to suit the traffic, Kc. The Mersey 
Docks and Harbour Board have already commenced the erection of 
sheds and the providing of all necessary accommodation, and we 
trust ere long to see the Cunard steamers enter the slorpeth dock. 
The only bugbear in the way that we can see is the fact that some 
months hence the Morpeth dock must be run dry and be kept so 
from three to six months, for necessary alterations according to the 
Act of Parliament. No doubt, however, some means will be found to 
overcome this difficulty, and then the prosperity of Birkenhead will 
* steam on’ with both wind and tide.” : 

lhe first sod has been turned of the Hoylake Railway, intended to 
run in a direct line from Birkenhead to Hoylake. Hoylake is a 
favourite watering place on the Dee side of the Wirral peninsula, and | 
is lixely to be in much greater request when brought within easy | 
communication of Birkenhead and Liverpool, The new line, when 
permission is obtained to cross the Dee, and couvection is formed 
with the Chester and Holyhead line, will form a muci shorter 
approach to North Wales than the present one via Chester. 

At the half-yearly meeting of the Marple, New Mis, and Hay- 
field Ralway Company, it was stated that the completion of the 
works had been somewhat delayed by bad weather, and, alihough 
several slips had occurred in the rock cutting near the Marple tunnel, 
the heavy works were now standing pretty well, aud were not likely 
to be moved much more. The New Mills station was approaching 
completion, and would be ready for opening during the current half 
year, A bill had been introduced during the present session of 
Parliament authorising the transfer of the undertaking to the Mau- 
chester, Shetlield, aud Lincolushire Company, who held a large 
portion of the capital. 











| total of 87. 


| so as to pass flood waters sately to waste from these reservoirs. 
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An interesting observation was made by the chairman of the | 


Lancashire and Yorkshire Railway Company at the half-yearly 
meeting of the proprietora, He said the immense weight of the 


| principle called * composite, 





goods their railway had to carry caused the iron rails to wear out 
very soon, and the directors had, therefore, decided on the use of 
steel instead of iron rails, charging the difference, which was con- 
siderable, to the capital account. The directors had charged £4,277 
as the difference of cost between rolled iron and steel rails. They 
had every reason to believe that eventually steel would be the 
cheaper commodity of the two. 

Trade matters have not improved of late at Sheffield. The 
Canadian orders have begun to arrive, but they are very small. 
There is more business doing with the Federal States of America, but 
fears are entertained that this is only temporary. Trade with the 
South American States is very dull, owing to political disturbances 
and other causes. There is a smaller business than usual doing with 
the West Coast of Africa, and the orders from India by late mails 
have been small, though there are still some fair orders in hand for 
that market. Trade with the Continent is still rather languid. The 
home markets are yielding fewer orders than usual at this season of 
the year. The shipbuilders and railway companies are good 
customers to the large iron and steel houses, but the demand for 
manufactured goods of several kinds has slackened during the last 
fortnight. In the cutlery branches there are more out of work than 
for some time past, and in nearly all the tool branches there is a 
slackening of operations. The iron trade of the South Yorkshire 
district is not quite so good. At Messrs. Dawes, at Milton and 
Elsecar, the sheet rolling is only indifferent, and orders are not 
keeping pace with the ability to supply. The heavy plate rolling is 
also slack, and the work done is principally for stock. The puddlers 
are working full time, but in the present state of the trade it is 
not easy to say how long they will continue to be soemployed. At 
the Swinton Works, where the iron is converted from the pig, busi- 
ness is good, and the recent additions to the premises have enabled 
the company to put a good number of men on during the past week, 
most of whom have come from Staffordshire. ‘There is a very fair 
business doing in coal. 

At arecent meeting of the Royal Scottish Society of Arts, Mr. R. 
Aytoun read a communication on “A Proposed Satety Embankment 
for Reservoirs.” Mr. Aytoun commenced his paper by describing 
the embankment at present in use for reservoirs, which he said was 
badly formed, the puddle being built in the form of an upright wall 
running along the whole length and rising to the top of the 
embankment. The puddle was supported on either side by large 
banks of earth, sloping 2} or 3 horizontal to 1 perpendicular. The 
front bank being completely soaked with water, was incapable of 
offering ~ effectual resistance to the pressure of water in the 
reservoir. In the embankment which he proposed, the puddle was 
to be laid down the surface of the inner slope. By this simple 
change in the place of the puddle, the inner bank would be kept dry 
as well as the outer, and the weight of both banks—that is to say, of 
the whole embankment—was brought to bear against the pressure 
of water in the reservoir. This at once doubled the strength of the 
embankment, and would warrant the statement that it would be safe. 
Mr. Aytoun concluded his paper by noticing several advantages 
which he thought would be secured by his proposed improvement. 
The paper was referred to a committee. 

From the north-eastern district we learn that the Northumberland 
Central Railway has made little or no progress during the past half 
year. Immediately after the last half-yearly meeting in August the 
requisite amount of share capital was subscribed, enabling the 
directors to give notice to the contractors (Messrs. Waring), to com- 
mence the two sections which they had agreed to commence and 
make as soon as £50,000 available was obtained, that is tu say, from 
Cornhill to Wooler, and Rothbury to Scots’ Gap. Notice accordingly 
was given, and a call of £2 per share made in order to meet the pay 
bills which were expected necessarily to follow. Unfortunately the 
interpretation put by the respective parties upon the contract and 
supplementary estimates agreed upon between the directors and the 
contractors is not identical, and the contractors hesitate to undertake 
the commencement and completion of the two sections referred to at 
once in conformity with the obligations a3 understood by the 
directors, and until this difficulty is overcome, either by further 
arrangement or legal enforcement of the company’s rights, some 
delay must still be endured. The directors propose to ascertain with 
certainty the legal effect of the contract and subsequent minutes of 
agreement, and then take such steps as will secure the commence- 
ment and completion of both sections at the earliest possible period. 
The half-yearly general meeting of the shareholders in the Shields 
Steam Shipping Company was held last week. Mr. Hunter, in 
opening the proceedings, congratulated the shareholders of the com- 
pany on its continued prosperity, for they could divide 10 per 
cent., and have a good surplus to set aside to meet contingencies. 
A resolution come to by the directors to advance the salary of the 
manager from £100 to £125 a-year, for the year commencing in 
July last, was contirmed. ‘The directors of the Consett Iron Com- 
pany have agreed to recommend an interim dividend of 7s. per share 
clear of income tax in respect of the operations of the company for 
the half-year ending December 31st, 1864. Messrs. Palmer Brothers 
are rapidly completing what will be the largest dock on the north- 
east coast, intenaed for repairing iron ships. It is stated that Messrs. 








A. Leslie and Co. will excavate a large dock at Hebburn for the | 


repair of iron shipping, anc the Iron Shipbuilding Company (limited) 
also propose to enlarge their graving dock at St. Peter's, and to 
greatly extend their patent slip accommodation there. Mr. W. L. 
Wharton, of Dryburn, has resigned his seat as one of the directors of 
the North-Eastern Railway Company, and the place is not to be 
filled up until the amalgamations with the West Hartlepool and 
Cleveland lines are completed. This means that a director 
from one of these boards will join the North-Eastern directory. 
Rumour says that Mr. Isaac L. Bell will be the new director. 

With reference to the Cleveland iron tra/e, we cannot report any 
special improvement, The make of pig, which has slightly lessened 
by two furnaces of Messrs. Gilkes, Wilson, and Co, at Middles- 
borough, being put out of blast, is fully equal to the demand; and 
it is satisfactory to know that stocks are not increasing, and also 
that prices have slightly improved, though, from the want of an 
equal amount of speculation, not quite to the same extent as at 
Glasgow. ‘The total number of furnaces in is 74; out, 13, making a 
There are 28 building. 

Mr. Rawlinson, government inspector, had examined the Oldham 
reservoirs. His report states that the Higher Reservoir and the 
Hanging Lee Reservoirs are quite sound. With regard to the 
middle reservoir, he says :—‘‘ In April, 1862, the outer slope of the 
embankment slipped. This slip has been repaired by weighting the 
embankment at its base with some 40,0UU0 tons of rubble stone, 
draining the bank and making it good. It is the state of this 
embankment which has caused uneasiness in the minds of persons 
situate on the streams and rivers below, and unquestionably so large 
a volume of water is sufficient to excite fear.” As to Compensation 
Reservoir, he says :—‘* There are two embankments founded on shale 
and rock ; neither bank is in any respect dangerous, but there has 
been a leak through the rock and shale. The leakage is, however, 
small. There is a tlood-water conduit with weirs and clows, arranged 
Lhe 
great embankment alone can cause uneasiness. I think, however, 
proper means have been adopied to reme y the defects, and the 
engineer assured me that no risk should be incurred in bastily tilling 
aud testing the bank. The tlow of water can be controlled so as to 
prevent serious damage taking place.” 

Messrs. Randolph, Elder, and Co. have launched the first of nine 
steamers ordered for the posta: and general service of duva and other 
extensive Dutch possessions in the Eastera Archipligo. The navi- 
gations of thuse tranquil seas is of the easiest character, being 
entirely free from the typhoons of the neighbouring China Sea, aud 
the hurricanes of the Indian Ocean. ne only drawback woul 
appear to be caused by the extremely rapid fouling of the bottoms of 
iron ships, causing them to lose a third of their speed in two or 
three mouths, and necessitating frequent docking. To meet this 
diticulty it was resolved to construct the vesseis upon the new 
” in which the whole of the frame or 
skeleton is of iron, and the exterior of wood, coppered in the usual 





way, but with the precaution of excluding all other wood than teak, 
The number of vessels required to start with is nine, varying from 
1,000 tons and 200-horse power to 500 tons and 100-horse power, 
with large proportionate freight and passenger-carrying capabilities, 
and embracing every adaptation to the traffic in a tropical climate 
that experience could suggest, including a spar or upper deck, with 
open top sides, and extra arrangements for shade and ventilation. 
The construction of the four largest of these steamships has been 
intrusted to Messrs. Randolph, Elder, and Co., who are fitting them 
with horizontal geared engines, combining their peculiar arrange- 
ments for the economy of fuel. Messrs. Robert Duncan and Co., of 
Port Glasgow, have launched an iron ship, named the Weatherfield. 
The Weathertield is the property of Messrs. Charles G. Cowie and 
Co., of Liverpool, end is intended for the Fleur-de-Lis line, employed 
in the Liverpool and Bombay trade. The launch is noted at Dum- 
barton of a paddle towing-steamer of about 500 tons, to be fitted 
with engines 0: 200-horse power (nominal), by Messrs. Denny and 
Co. This vessel is to be employed on the Hooghly, and was named 
the Challenge. A similar vessel was built at Dumbarton for the 
same trade about eighteen months ago, and has answered the pur- 
poses for which she was intended so well, that two others were 
ordered. Messrs. Charles Connell and Co. have launched from their 
west shipbuilding yard at Overnewton a composite sailing ship, 
named the Michael Angelo, of the following dimensions :—Length of 
keel and forerake, 210ft.; breadth of beam, extreme, 35ft. 6in. ; depth 
of hold, 22ft.; register tonnage, about 1,200 tons; builders’ tonnage, 
about 1,300 tons. She is owned by Messrs. John Lidgett and Sons, 
of London, and is intended for the East India trade. Messrs, 
Connell and Co. are laying down a sister ship to the one just launched, 
and they have an iron sailing ship approaching completion for the 
same firm. At the last sitting of the Glasgow Chamber of Commerce, 
a letter from was read M. de Lesseps, regarding a preliminary commu- 
nication which had been opened up between the Mediterranean and 
the Red Sea. Since the 1st of January a daily service of boating 
had been established from the Port Said to Suez, and from Ismailia 
to Fagazig, opening at the same time all the intermediate stations of 
the isthmus. As demonstrating the facility of the passage, it was 
mentioned that with a large boat, carrying from twenty to thirty 
persons, and towed by the steamboat which the company owed to the 
liberality of Prince Napoleon, they had travelled in twenty-four hours 
over the 150 kilometres, about ninety-seven miles, which separated 
the two seas. The administration of the company proposed that the 
Glasgow Chamber should appoint a delegate to visit the works and 
report upon their actual state, the prospects which presented themselves 
of their early completion, aad more especially upon the resources 
which might be actually furnished to commerce by the establish- 
ment of a system of boating for the convenience of passengers and 
goods. 








THE METAL MARKET. 

RaiLs.—A moderate inquiry. The quotations are about the same as last 
week, viz., irom £6 i0s. to £7 10s. per ton. 

CopréR.—Dull of sale, and a downward tendency. Manufactured, £94 ; 
Tile and Cake, £88 per ton. 

11N PLATES.—A very slight improvement. 
263. id. per box. 

Leav.—The demand is increasing. 
at £19 15s. per ton. 

SPELTER.—Very dull of sale; £19 is the nearest price. 


Coke 21s. 6d., and Charcoal 
English at £2115s., and soft Spanish 


Moartr and Co. 
Old Broad-str eet, London, E.C., Feb, 22nd, 1865. 
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Braprorp Warterworks.—The magistrates in the West Riding 
Court, at Bradford, were engaged for several hours on Thursday in 
hearing an application on the part of the Bradford Corporation for 
a certificate of the completion of the Doe Park reservoir, as required 
by the 5lst section of the Bradford Waterworks Company’s Act, 
1854. There was a full bench of magistrates. The corporation 
was represented by the town clerk. ‘he application was op) 
on behalf of Mr. Ferrand, M.P., by Mr. Bond, of Leeds (who was 
instructed by Messrs. Taylor, Jeffrey, and Little, of Bradford), and 
by Mr. Shaw, barrister (who was instructed by Messrs. Weatherhead 
and Burr, of Bingley). The town clerk, in stating the grounds of 
the application, contended that by the 5ist section of the Act of 
1854, Doe Park reservoir had been completed, and was filled with 
water, and was of the required capacity for containing 110,000,000 
gallons of water. The court (to the interruption of the ordinary 
business of the petty sessions) was occupied five hours in hearing 
the cass on the part of the corporation, and this all went to show 
that the reservoir was made, was filled with water, and was capable 
of holding 110,000,000 gallons of water. The witnesses were 
Mr. J. W. Leather, C.E., Mr. J. F. Bateman, C.E., Mr. C. 8. 
Rooke, C.E., Mr. G. W. Stephenson, C.E., and Mr. Gott, C.E. 
Both Mr. Leather and Mr. Bateman stated that the reservoir was 
complete and safe, the latter suggesting that it would be better to 
employ an inspector to inspect it. They said they would have no 
fear whatever in living in a house outside the embankment, or in the 
valley below it, if it was properly watched. Mr. Bateman said that it 
was possible the embankment would require repairs, and it certainly 
would need attention aud watching from this time forth. He con- 
sidered a reservoir to be complete when all the works forming it 
were finished, and when it was capable of being filled and sub- 
stantially and virtually holding the water that flowed into it. It 
might not be water-tight—very few reservoirs in broken strata were 
—but he should consider it complete if it answered the purposes for 
which it was constructed. On hearing the evidence for the cor- 
poration, the inquiry was adjourned till Saturday. On Friday the 
magis'rates viewed the reservoir, in company with the engineers, 
&c,, and resumed the hearing on Saturday morning. The court was 


| then addressed by Mr. Bond, solicitor, and Mr. Shaw, barrister, and 
| both contended that the reservoir was not complete, and couse- 


quently uot in a fit state for the magistrates to grant a certificate. 


| A number of witnesses were then examined, and, among others, 


Mr. Beunett, steward to Messrs. Horsfall’s colliery, who stated that 
since the reservoir was filled with water, greater engine power was 
required to keep the colliery clear of water, and gave it as his 


| Opimion tiat this was caused by an experiment made by the corpo- 


| ration in digging a vew puddle trench. 


Mr. Hawksley, CE, of 
West cinster, was then called. He stated that he found the works 
well executed, the masonry being very strong. Nevertheless, 
water flowed uuder the culvert, and he showed by illustration 
low this was caused, viz., by au unequal settlement of the work. 
He was also of opinion that all the water appearing on the day of 
his visit below the bank was leakage, and amounted to 280,000 
gallous per day, except 30,000 gallons, which he took as the yield of 
an old coal drift which cut the embankment. He could not con- 
sider the work ‘‘complete” as required by the Act. The town 
clerk replied at some length. The magistrates then retired, and on 
their return the chairman said they had agreed to adjourn the ques- 
tion till the 18th of April to give the reservoir two months trial. 
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[Fmstr Norice.] 


THE opening numbers of Mr. Colburn’s great work, now 
in course of publication, have been before the public for 
some months. Thus far they are occupied entirely with 
the history of the locomotive engine, although as a history 
this is enriched by an amount of practical information and 
philosophical criticism which give to it an interest of its 


own. As a rule, engineers do not affect engineering 
history. This is, perhaps, more especially the case with 


the descendants of the old millwrights—the mechanical 
engineers. “Sound, practical men” that they are, they 
are apt to conclude that whoever makes much of engineer- 
ing literature is unsound, and (if such a prefix be allowed), 
uupractical. Yet it is well known that none are so quick 
in correcting, where they can, any wrong attribution of 
merit in respect of early inventions or designs. Great 
sticklers, they, for the maxim palmam qui meruit ferat, 
although, in this guise, not one tenth of their number 
might know the proverb, and, if enlightened, would prefer 
that of “give the devil his due.” It is not mere “ beok 
learning” of which the pushing “M.E.” is now-a-days 
impatient, but there is a certain contempt for mechanical 
history in bock form. Oddly enough, Mr. Colburn himself, 
as we happen to know, once held to something of this sort. 
A few years ago, and when he was but a visiter in Eng- 
land, we reviewed, at unusual length, a very useful book, 
which he and his associate, Mr. Holley, had printed, under 
the instructions and auspices of a committee of railway 
managers in the States—among them General (then Cap- 
tain) McClellan. Mr. Holley’s name appeared as joint 
author, and he was equally associated with Mr. Colburn in 
the collection of the materials of the book, but the text 
of the book itself was the sole production cf Mr. Colburn’s 
pen. Mr. Holley wished to introduce a chapter upon the 
history of permanent way, but Mr. Colburn, as the “sound, 
practical man,” would not have it, and to this day the 
“history,” if it were ever written, remains unpublished. 
It isa little singular, then, that this “ sound, practical man,” 


who prides himself upon having commenced the study of 


*ocomotive enginecring at the age of fourteen, and upon 
having been the mechanical manager of a considerable 
locomotive factory before he was nineteen, should have not 
merely survived the objection of his fraternity to written 
mechanical history, but should have already become, us he 
unquestionably has done, the historian of the locomotive 
engine. 

the now completed history contained in the first six 
menthly parts of “ Locomotive Engineering” not only 
covers far more ground than any former work of the kind, 
but it differs, in statements of important facts, from pre- 
vicus histories, and, by the introduction of indubitable 
evidence, shows that these must have been written from 
imperfect knowledge. In many ways Mr. Colburn shows 
his right appreciation of the sound sense, skill, and per- 
severance of George Stephenson, yet he as fully shows 
that that great engineer was in no respect the inventor of 
the locomotive, and that the recent ascription to him of the 
blast pipe rests upon no foundation whatever, unless it be 
that of Mr. Smiles’ imagination, or a filial mistake com- 
mitted by Mr, Robert Stcphenson—to whose noble nature 
it isno real reproach to say that he had one weakness—(or 
was it a strength ?) that of an all-believing veneration for 
his great father’s memory. Mr. Colburn shows that, 





apart from what is now well known of the Alexandrian | 


engineer of two thousand years ago, and of Cugnot’s | 


locomotive, still existing, of 1769, ‘lrevithick, more than 


any one else, was the real inventor of the locomotive , 


engine. ‘The world will have a hero—often, indeed, it 
insists upon individualising the accumulated thought of 
centuries. If those who are so ready to admire a grand 
invention could, or rather would, know by what blundering 


and lucky hits it was, in most cases, achieved, and how | 


much it owed to ancestry, it (the * world”) would be less 
¢generous. If, like Topsy, any invention “ was’nt born,” 
but “ growed,” it is that of the locomotive. Go, reader, to 


Spon’s, and get Mr. Bennet Woodcroft’s translated | 


edition, now nearly out of print, of Hero’s book of 
AM. 3804, or, say, the year 200 B.c. Hero was not an 
inventor at all, so far as we know—at any rate his book 
asserts no personal claims; yet, in his time, the power of 
steam, and a great deal of what goes to make up the 
steam engine—including the slide valve, the spindle valve, 
and the metallic piston in a metallic cvlinde— were 
understood. Even Hero shows the steam blast pipe, blow- 


ing steam upon a fire, and although he might not have | 


understood the “induced current,” it was there for all that. 
Who did, for the first time, understand the inductive effect 
of the steam blast? It is impossible to say; but, at all 
events, John Barber, in his patent of 1773, and again in 
1792, showed that he understood the effect of jets of steam 
in drawing air into blast furnaces. There are his specifi- 
cations in type in the Great Seal Patent (fice, and the first 
one contains a lithographed drawing, for which many an 
engineering antiquary, if he could not trap it otherwise, 
would give a £5 note. (The reader can obtain it from the 
Patent Office tor sixpence, and its number, under the old 
law, is 1041.) TTrevithick, in order to get rid of the waste 
steam of his Merthyn ‘Tidwell engine (the old spelling for 
Merthyr Tydvil) turned it up the chimney in 1804. He 
probably knew nothing of Barber, and being too intractable 
ut school to learn anything of either Greek or Latin, he 
could have known nothing of Hero. But there was the 
steam jet and induced current of air, and David Giddy, or, 
as the famous President of the Royal Society was after- 
wards known, Davies Gilbert, saw and described it all 
in Nicholson's Journal in September, 1805. And William 
Nicholson, the editor and proprietor thereof, took Giddy’s 
letter as a revelation. He set himself to wo1k to adapt and 
extend the application of Trevithick’s discovery, and the 








result was his patent of 1806, No. 2990, in which Nichol- 
son shows, among other things, the suction and forcing end 
of Giffard’s Injector, and the “steam jets” which various 
patent-mongering smoke consumers—what a pity they do 
not “consume their own smoke ”—have since revived. 
Whoever reads this specification, which was printed in 
1807, in the Repertory of Arts, and after the reading of the 
September number of the twelfth volume of Nicholson's 
Journal, will conclude that there was nothing in the blast 
pipe for any one to “invent” afterwards. All this might 
have been generally known had we taken the trouble to 
look for it, but no one, within the last twenty or thirty 
years, appears to have done this until Mr. Colburn com- 
menced his researches, so that we owe the now common 
kuowledge of the facts to him. 

Those writers who, through inadvertence or partisanship, 
have created an inventor of the locomotive out of the plain 
North-country engineer, George Stephenson, and who 
have circumstantially mis-stated the claims of others, will 
find their memory refreshed by Mr. Colburn’s reference to 
Trevithick’s engine—made for a wager of 1,000 guineas— 
in 1804. It had the return internal flue boiler (and this 
was the first step towards the multitubular boiler), it had 
the blast pipe, and it worked upon a smooth iron tram- 
way by the simple adhesion of its iven wheels. For its 
time it was a tolerably good locomotive. It established ail 
the great truths upon which Matthew Murray, as the fizst, 
William Hedley as the sccond, George Stephenson, as the 
third, and Timothy Hackworth, as the fourth, in order, 
practised unti) the opening of the Liverpool and Machester 
Kiailway. The first locomotive engine which George 
Stephenson ever saw was one of Trevithick’s sent to New- 
castle in 1811, and the two engineers, some time after- 
wards, came to be acquainted. But it will be said 'Trevi- 
thick was an impracticable man, and none of his engines 
were permancutly successful. ‘True. he first locomotive 
engine which worked commercially was made by that 
clever machinist, Matthew Murray, of Leeds; and his 
engines, of the same type, continued to work with decided 
succes: for twenty years, say until 1852.. After him, and 
like him, working out 'Irevithick’s ideas, came William 
Hedley ; and he, as the master of Timothy Hackworth 
and the instigator of George Stephenson, created a furore 
for locomotives along and near Tyne-side. George pat- 
terned roughly after Hedley, and made a bad job of it. 
Nor was it until after a sccond trial, in 1815, that 
Stephenson could produce an engine equal in practice to 
Hedley’s; and even here the imitation was clumsy 
and defective. ‘There was no invention whatever in 
the Killingworth engines of the period, unless it were 
in one or two points which, in the hands of an unkind 
critic, would have made the inventor ridiculous. Ste- 
phenson invented nothing of value, although he lost 
no opportunity for taking out patents for worthless 
contrivances—but he was a long way more “ canny ” than 
Trevithick, Murray, Hedley, Hackworth, and the rest of 
them. Down to the period of high speed railway traffic, 
George Steplicnson’s engines, patterned both upon Murray's 
and Hedicy’s, were inferior in tractive power to the first, 
and in evaporative economy to the second. Nor were the 
Stephenson engines superior in other respects. And, con- 
trary to the general impression, the first high speed 
railway, the Liverpool and Manchester, was determined 
upon with the expectation of employing fixed engines. 
George Stephenson himself made a locomotive for it in 
1828, which, so far as speed was concerned, was a failure. 
The best that even Mr. Smiles can say of it is that it “ was 
“ found of great service in drawing the wagons full of marl 
“ from the two great cuttings.” In other words, it answered 
the purposes of horses. 1t was only at the eleventh hour 
that locomotives were determined upon. ‘he directors had 
been advised by Mr. Charles Sylvester, C.E., to employ 
engines with less than the usual stroke, and with larger 
wheels, upon which suggestion all the competitors at Rain- 
hill would appear to have acted. Of the three engines 
tried the Novelty was the fastest, and the most economical 
of fuel, and the Sanspareil was the most powerful. 


Stephenson’s Rocket succeeded, mainly, because, unlike 
bad ’ ! . . : . 
tried at Rainhill, are shown, but there is also a very great 


the others, it did not break down—the breaking down of 
Hackworth’s engine being, in fact, the fault of Stephenson’s 
own workmanship, as he had cast Hackworth’s cylinders 
for him, leaving only ;';in. thickness of metal along one 
side next tothe ports. ‘The steam burst this thin skin of 
iron, and then blew direct from the boiler into the exhaust 
port at each stroke. With good workmanship, the Sans- 
pareil would, in all probability, have accomplished all that 
the Rocket did; indeed, for the first 224 miles of the trial, 
at the end of which distance the Sanspuareil gave out, her 
average rate of speed was a mile an hour greater than 
that of the Rocket up tothe same point. Among the loco- 
motive engineers Hackworth was the first to contract the 
blast pipe to a relatively small opening, and he derived an 
advantage in consequence. William Gowland, who ran 
the Sansparcil, and who was not long ago an engine driver 
on the Northern division of the London aud North- 
Western line, made a declaration some years afterwards, 
that Stephenson was very inquisitive as to the Sansparcil’s 
blast pipe, and that after it had been explained to him by 
Hackworth and Gowland, the Rocket a day or two after- 
wards did much better than she had done on her official 
trial. ‘This declaration survives among the late Mr, 
Richard Roberts’ papers. ‘The late Mr. John Dewrance 
often described how he was sent by Stephenson in the 
night, to unravel the secret of the Sansparcil’s superiority, 
and how, when this was discovered, he, Dewrance, had a 
new blast pipe made at once for the Rocket. The whole 
action of the blast pipe was contained in Hero’s boiler, in 
Trevithick’s engine of 1804, in Nicholson’s patent of 1806 
(described to the world a yeur afterwards, in the Repertory 
of Arts), also in Manoury Dectot’s patent of 1818, in Golds- 
worthy Gurney’s practice on steamboats, say in 1824, and 
in Hackworth’s practice at Darlington in 1827. Yet 
Stephenson only discovered it in 1829. 

The Rocket was also notable for her multitubular boiler, 
with the fire in and the water around the tubes. | This in- 
vention is commonly attributed—not to Stephenson—but 
to Mr. Booth, the secretary of the Liverpool and Man- 





chester Railway. Now the first multitubalar boiler with 
the fire in the tubes, of which we have positive knowledge, 
was patented in 1821, in France, by M. Gengembre, of the 
Paris Mint, and who, by the way, was related to the 
veteran English engineer, William Bridges Adams, The 
next and, as it happened, the first really workmanlike 
design for a multitubular boiler of the class in question 
was patented by James Neviile, of London, in 1826, and 
described at length in Newton's London Journal of Arts, in 
1828, the same year in which Seguin, of Lyons, patented 
and applied the multitubular boiler to two of Stephenson's 
old single-flue locomotives. 

With that class of tubular boiler with water in the tubes 
Stephenson was long before familiar, and, indeed, he ob- 
tained a share in W. H. James’ patent, in 1821, for the use 
of such boilers. ‘The writer has a copy of the original 
agreement by him. Indeed this class of multitubular 
boilers was long before known to engineers, and it had 
formed the subject of a considerable number of patents. 

Trevithick was, however, the first to employ internal fire 
tubes in high pressure boilers, and this was the first step to 
the locomotive boiler. 

The invention of the modern locomotive includes many 
other details, however, than the multitubular boiler and the 
blast pipe, neither of which, with the light which Mr. 
Colburn has thrown upon the question, can now for one mo- 
ment be attributed to Stephenson. The use of springs and of 
wrought iron tires was due to Mr. Nicholas Wood, the credit 
of the relatively short stroke and large wheels lies between 
Mr. Charles Sylvester and Timothy Hackworth. ‘The lap 
valve is another important feature. Certain ex parte state- 
ments have referred the first application of the lap valve 
to locomotives to the practice of the Liverpool and Man- 
chester engineers in 1837. ‘There is now no doubt that 
this is quite wrong. Mr. Bourne, who has enjoyed special 
privileges at Soho, and who has thus brought many of 
Watt’s forgotten inventions to light, states that the lap 
valve was used there about 1810, By 1832, says Mr. 
Bourne, the advantages of lap in marine engines were 
beginning to be pretty generally appreciated, and in 1833 
lap valves were used with marked success in the engines 
of the Clyde steamer Manchester, and on other vessels. 
Mr. Bourne says it was at this time that lap valves came 
to be used in locomotives, but Mr. Colburn shows that 
Hackworth and others had employed them much earlier, 
with a full knowledge of their effect and value. The in- 
vention of variable expansive gear, varying the motion of 
the slide valve by an adjustible block on a curved arm, the 
latter worked by the eccentric, is indisputably traced by 
Mr. Colburn to the late Mr. Richard Roberts, in 1832, 
whose specification, published at the time in Newton’s 
Journal, is a model for sound knowledge and excellent 
reasoning. The present link motion, however, with lap on 
the valve, was employed in the States, in one locomotive at 
least, as early as 1832. And there is abundant evidence 
that the link motion was first designed merely asa revers- 
ing gear, and without reference to expansive working, its 
properties in this respect having been discovered in 

ingland, as in the States, after it had been applied for 
reversing. 

With a knowledge of the constant tendency to dispute 
the priority of inventions—a tendency often manifested in 
costly patent litigation—Mr. Colburn has sought out and 
placed upon record a vast mass of authenticated details re- 
lative to the invention or original application of the variable 
blast pipe, counterweights, the swivelling truck or bogie, 
coned wheels, many varieties of valve gear, coal-burning 
boilers, the Injector, &c, A great deal, also, of curious detailis 
given as to numberless modifications which have been made 
from time to time by differentinventors and locomotive engi- 
neers. ‘These are, in almost every case, authenticated by 
references giving names, dates, numbers of specifications, 
and volume and page of works whence further information 
may be obtained. With a numerous class references of this 
kind are, at times, very useful. No other work, moreover, 
presents so varied and extensive a collection of different 
designs. Not only the earlier engines, as Cugnot’s, ‘Trevi- 
thick’s, the Wylam and Killingworth engines, and those 


variety of designs represented in the engines by not only the 
leading modern makers, but also by the most adventurous 
modern amateurs in locomotive evgineering. These are 
not merely represented, but their novelty is clearly ex- 
plained, and their construction criticised from a practical 
point of view. Among this class of illustrations are Meyer's, 
Sellers’, ‘Trevithick’s (the younger), the Bristol and Exeter, 
Blavier’s, Adams’, Crampton’s, Winans’ Engerth’s, Beugn- 
iot’s, I lachat’s, Petiet’s, Grew’s, and Haswell’s engines. 
Wherever a principle is involved in the differences be- 
tween these engines Mr. Colburn keeps to it, but where 
they differ merely as one candlestick differs from another, 
he says as much, Very little of consequence is generally 
included in the mere playing upon mechanical movements, 
and the mere change of dimensions and external form, 
which go to make up so much of our modern school of 
mechanical design. Not but that, where grace and sim- 
plicity are thus reached, the result is most commendable ; 
and none are, perhaps, quicker to recognise this class of 
merit, and to applaud it, than the author of the work under 
review. 

As a practical engincer, in the habit of giving much 
attention to details, Mr. Colburn hes apparently expended 
great pains in the selection and revision of the large plates 
of recent engines which accompany the letterpress. Among 
these are very clear engravings to scale, in nearly all cases 
figured with dimensions, of Mr, Ramsbottom’s express 
engine, of the Lady of the Lake class, for the London and 
North-Western Railway ; Messrs. Sharp, Stewart and Co.’s 
heavy tank engines for the Bhore Ghaut and Thul Ghaut in- 
clines of the Great Indian Peninsula Railway ; Mr. Connor’s 
great express engine, with 8ft. 2iri. wheel, for the Caledonian 
Railway ; Sharp, Stewart, and Co.’s handsome six coupled 
Exhibition goods engine, purchased by the late Viceroy of 
Egypt; Mr. Sinclair’s express engine, of the Great Eastern 
Railway ; Messrs. Neilson’s goods engines for the Spanish 
lines; a well-designed express engine by Sharp, Stewart, 
and Co. ; Mr. Cudworth’s South-Eastern passenger engine; 
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a good example of the modern American coal-burning 
passenger engine, &c. These engravings are reduced with 
care from excellent working drawings, and are the work, 
for the most part, of the leading Paris engravers, for we 
may say that, as an art, engineering engraving on copper 
has nearly died out in England. 

We cannot yet say what the analytical and descriptive 
portions of “ Locomotive Engineering” will be, further than 
as we can gather from the author’s preface. It is evident 
from this that his is not that order of mind which believes 
that some one set of proportions for a locomotive engine 
are necessarily better than all others. It is notorious that 
every attempt to educe laws of grate area, heating surface, 
area of tube opening, smoke-box capacity, blast opening, 
&e., has failed to give any more certainty to locomotive 
practice than was derived from the early habit of experi- 
menting. That certain approximate ratios, to be applied 
with the aid of observation and large practical knowledge, 
may be deduced in each case is true enough; but a know- 
edge of the general practice of engineers, and of the 
reasoning by which the sizes of locomotives and their parts 
is really governed, will always give greater power to the 
responsible designer than all the formule in the universe. 
It is, we anticipate, in the light of Mr. Colburn’s practical 
knowledge, and with his trained habits of close reasoning, 
that the further portions of his work will be written. 


REPORT OF THE COMMISSIONERS APPOINTED 
TO EXAMINE INTO THE WORKING OF THE 
PATENT LAW. 

(Concluded from page 119.) 
REPORT OF MR. HINDMARCH. 


May it please your Majest , 

As one of the commissi »: ers appointed to inquire into the working 
of the law relating to lett patent for inventions, I humbly crave 
leave to report to your M «sty what I deem to be the results of the 
inquiry into that subject d ected by your Majesty. 

I concur in some, but not in all, of the recommendations contained 
in the report made to your \ ajesty by the other commissioners, and it 
appears to me that the law selating to patents requires amendment 
in several other particulars not mentioned in that report. 

I concur in the first recommendation in the report with respect to 
the cost of obtaining letters patent; but I think that the mode of 
grauting patents for inventions requires amendment. 

It appears to me that the law is at present defective in making no 
provision for an appea! against the decision of a law officer adverse 
to av applicant for letters patent, and I beg leave to recommend that 
when the decision of a law officer is adverse to a petitioner, he 
should have the same right of appeal as a person who fails in an 
opposition, so that the parties may be placed upon an equal footing. 

Specifications of inventions are frequevtly prepared in such a 
manner as to occasion great difficulty in construing them aud in 
ascertaining the nature and extent of the claims of invention which 
they are intended to make. Aud from this cause the cost of litigating 
patent rights is often greatly enhanced, 

There is too much reason for believing that specifications are fre- 
quently thus prepared with a fraudulent object. A_ specific: tion 
oug!it to define the invention intended to be comprised in a patent 
so as to enable any person of ordinary skill and intelligence, upon 
reading it, to ascertain, without difficulty, the nature and extent of 
the right conferred by the patent. If an alleged invention cannot be 
so described, it is one which (if it deserves to be called an invention) 
ought not to be made the subject of a patent. 

I recommend that no patent should be granted for an invention 
until a specification of it, containing a clear and distinct statement 
of the claim or claims made by the inventor, has been filed in the 
patent office, and that the sufficiency of all claims in specifications 
should be ascertained and certified by competent persons appointed 
to perform that duty. 

It appears to ne that any official inquiry into the novelty of an 
invention, sought to be made the subject of a patent, must neces- 
sarily be incomplete and unsatisfactors. To institute such an inquiry, 
eveu in an imperfect manner, would occasion a considerable amount 
of expense to the public; and I think it better to adhere to the pre- 
sent practice, under which the responsibility of inquiring into the 
novelty of an invention sought to be patented is thrown upon the 
applicant who alleges his invention to be new. 

According to the present law, an application fora patent is refused 
if a party opposing the grant makes it clear that the invention was 
not 1ew at the date of the application, or that the applicant was not 
then the first and true inventor, but in doubtful cases the practice is to 
grant the patents, there being at present no means of trying the 
right: of the parties in a satisfactory manner. I submit that it 
would be an improvement if, when there is a disputed state of facts 
with respect to the rights of a petitioner to an invention which he 
claims, the Lord Chancellor were to be authorised to direct the ques- 
tion in issue to be tried between the parties before the grant of any 
pstent for invention. 

The form of a patent might be advantageously shortened, and, in 
order to effect that object, many of the provisions usually contained 
in patents for inventions might be made applicable to them by ex- 
press enactment, and I recommend that every patent should be 
privted and issued, together with a printed copy of the specification 
of the invention to which it relates. 

I concur in the statement in the third recommendation contained 
in the report of the other commissioners, that the present mode of 
trying questions of fact respecting the valid ty of patents is not 
satisfactory, aud | think that the same observation is applicable to 
the munuer in which questions respecting infringements of patents 
are tried, 

The evidence given before the commissioners induces me to 
recommend that such question should be tried by a judge or judges, 
aided (when deemed necessary) by scientific assessors, but without 
a jury unless required by both parties to the suit. 

And I concur with the other commissioners, that it is desirable 
that all the judges of the existing courts of law and equity should Le 
made judges of one aud the same court, which I think should be a 
court both of law and of equity, for the determination of all matters in 
dispute relating to patents, with all the powers of the existing cow ts 
respecting such matters, and | recommend that the jurisdiction of 
the court should extend to the whole of the kingdom. 

But without some add tion to the number of the judges it will be 
found inpracticable to obtain the speedy and satisfactory determina- 
tion of disputes respecting patent rights now desired by the public. 

The surplus revenue derived from patents is much more than 
sufficient to pay the expense consequent upon the institution of such 
a court as above mentioned, with any additional judge or judges 
which the business of the court may require; and if any additional 
judge of that court shall be appointed, the objection to having a judge 
who contines his attention to a limited class of subjects might be 
obviated by calling upon bim to perform other duties similar to those 
performed by the other common law and equity judges. 

Potent rights are of limited duration, aud suits respecting them 
in the ordinary tribunals of the country have frequently continued 
until the expiration of the terns for which they were granted. To 
prevent this evil, I beg leave torecommend that in patent suits there 
should be an appeal from the decisions of the judges trying the 
causes to some of the otber judges of the court, and from thcir deci- 
sions to the House of Lords, but no other appeal. 

I concur in the fourth recommendation of the report of the other 
commissioners, respecting the granting of licences, and also in the 








fifth recommendation, that patents ought not to be granted to the 
importers of foreign inventions. 

But I am unable to concur in the sixth recommendation in the 
report, that in no case ought the term for which a patent has been 
granted to be extended beyond the original period of fourteen years. 

It is well-known to be the policy of the law to ercourage the 
invention of novelties and improvements in the production of useful 
manufactures by grant of temporary exclusive privileges to the in- 
ventors, by whom the knowledge of them shall be fist given to the 
public. The term of fourteen years by the statute of monopolies pre- 
scribed for the duration of the grants of such privileges, appears tu be 
amply sufficient in the greater number of cases in which inventors 
are to be rewarded by grants of patent rights. But it cannot with 
fairness be alleged that the grant of scch a term must, therefore, in 
every case, be deemed to be a sufficient reward to an inventor, how- 
ever valuable his invention may be to the public, whatever may 
have been the labour and the ingenuity of the inventor in producing 
and perfecting the invention for the benefit of the public, and 
although he may not only have made no profit, but sustained great 
loss, by his endeavours to bring his invention into public use. It 
appears to me that it is highly expedient that prolongations should 
continue to be granted in every case in which the public shall be 
shown to have derived great advantage from a patentee’s inven- 
tion, and in which the inventor shall have failed, without any fault 
of his own, during his original term, to obtain a sufficient reward 
for his ingenuity, labour, and pecuniary expenditure. And it 
appears to be the more expedient to grant exteuvsions of patents in 
such cases in order to encourage inventors to apply the peculiar skill 








and knowledge which they possess to effect the greatest attainable | 


“hija in the practice of their inventions for the benetit of the 
public. 

According to the present practice, however, the interests of the 

ublic are not sufficiently protected upon the hearin, of upplications 
or prolongations, more especially in unopposed cases, and I recom- 
mend a careful inquiry by competent persons to be instituted in 
every case into the claims of the petitioner for the extension sought 
to be obtained, the result of that inquiry to be reported to the Privy 
Council at the hearing of the application. 

I concur with the other commissioners in opinion that the Crown 
should have the power of using any patented invention which may 
be deemed useful in the service of the country, and that, when any 
such invention shell have been so used, the patentee should be re- 
warded out of the public treasury according to the benefit which his 
invention shall have conferred upon the public service. 

It is difficult to say what would be the best mode of determining 
the amount of the reward to ke given to a patentee in such a case ; 
but I recommend that in every case in which the amount cannct be 
fixed by agreement between the officers of the Crown and the 
patentee, it should be determined by the tribunal (not being a jury) 
which, by law, may be authorised to determine the amount of a 
patentee’s claim for damages in an action for the infringement of a 
patent. 

‘The law officers of the Crown, according to the present stat: of the 
law, have the sole power of disposing of applications for Jeave to 
enter disclaimers and memorandums of alteration relating to titles 
of patented inventions and specifications. 

That mode of disposing of such applications is sufficient in many 
cases ; but cases occasionally occur in which important facts come 
into dispute which the law officers have not the means of satisfac- 
torily determining. I therefore recommend that in every such case 
there should be a right of appeal given to an applicant or a party 
opposing the appeal, such appeal to be heard by the Lord Chancellor 
or a judge to whom he shall think fit to refer it. 

The present mode of revoking and cancelling patents for inven- 
tions is by an action of scire facias, in which a person complaining 
of the illegality of a patent is authorised by the fist of the Attorney- 
General, to proceed in the name of the Crown to obtain the judg- 
ment of the Court of Chancery for the revocation and cancelling of 
the patent. This use of the name of the Crown appears to be highly 
objectionable, and the whole proceeding is cumbrous, dilatory, and 
expensive. I recommend that in lieu of the proceeding by scire 
facias, avy person complaining of the illegality of a pateut should 
be enabled to apply by petition in a summary way to the Lord Chan- 
cellor to have the patent revoked and cancelled, and that, upon 
every such petition, the Lord Chancellor, or any court or judge 
appvinted by him to hear the matters of the petition, should have 
the same powers as the Court of Chancery has in an action of scire 

Jacias. 

If a court such as above suggested shall be instituted, the hearing 
of such petitions might conveniently take place in that court. 

Applications for patents and for leave to enter disclaimers and 
memorandums of alteration, as well as oppositions to such applica- 
tions, are generally conducted by persons called patent agents. Some 
patent agents are persons of skill and probity, but, as every person 
who can obtain employment is at liberty to act as a patent agent, 
the consequence has been that grossly incompetent and fraudulent 
persons have acted as patent agents, to the great loss and injury of 
unwary inventors induced to employ them. 

Pateut agents are not at present subject to the control of any 
couit or other authority, and there are, therefore, no adequate means 
of punishing them for malversation or gross incompetence. 

The right of persons to act as patent agents without being 
admitted solicitors or officers of the Court of Chancery has beeu too 
long established to be taken away, at all events, as far as respects 
persons at present in practice. 

I beg leave to recommend that the names of all the present patent 
agents should be registered im the office of the commissioners of 
patents, and that no person should hereafter be permitted to practise 
as a patent agent untill examined by some competent authority, in 
order to ascertain his competency ; that all persons so registered as 
patent agents should annually obtain certiticates of their right to 
practise, and should be made liable to be punished for misconduct by 
the Lord Chancellor or the Master of the Rolls. 

There are now several Acts of Parliament in existence relating 

wholly or in part to patents for invention. In any alteration of the 
patent law which may be wade by Parliament, I beg leave to recom- 
mend that all the existing enactments relating to the subject passed 
since the statute of monopolies should be repealed, and the whole 
of the law (with the exception of the statuty) covsolidated in one 
Act. 
All which I submit to your Majesty with great humility, and 
with great deference to the opinions of the commissioners expressed 
in their report, which: are not in accord with those 1 thus humbly 
submit to your Majesty. W. M. Ilinpmarca. 

29th September, 1864. 

REPORT OF MR. FAIRBAIRN. 
May it please your Majesty, 

I have signed the report as settled by a majority of the commis- 
sioners, with the exception of the sixth recommendation (in which 
I was unable to concur), “that in no case ought the time for which 
a patent has been granted to be extended beyond foutteen years.” 
On this question I agree with the views expressed by Mr. Hind- 
march in his report, that in cases where the public have derived 
advantages from a patentec’s invention, and where the patentee has 
not been remunerated, it is then desirable and highly expedient that 
prolongations should be grauted. In these views I heartily concur, 
and also in several useful suggestions contained in that report. 

15th November, 1864. Wa. FarrBarrn. 





Raitway Progress tn Inp1A.—The Bombay, Baroda, and Central 
India Railway is at length completed, and the remaining section from 
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MIDLAND BOILER INSPECTION AND ASSURANCE 
COMPANY. 
[ Ha.¥-YeARLY MEETING AND Report oF ENGINEER. ] 

On Wednesday, the 22nd ult., a half-yearly meetiug of the Mid- 
land Steam Boiler Inspection and Assurance Company was held in 
Wolverhampton. 

Mr. G. J. Barker, ironmaster (Chillington Company), presided ; 
and Mr. W. G. Forster, M.P., and other ironmasters were present. 

The report and balance-sheet showed that the profits of the half 
year amounted to £406, which was carried forward to the dividend 
half year next Midsummer. The death of the late chairman (Mr, 
Philip Williams, late chairman of the Ironmasters’ Association) and 
of Mr. S. Mills, iron and coal master, had occasioned vacancies at 
the board of directors, which, however, it was not intended now to 
fill up. 

The following report of the engineer, which had been read to the 
directors, was taken as read at the meeting of the shareholders:— 

Engineer’s Office, 13, High-street, Stourbridge. 
February, 22nd. 
To the Directors of the Midland Steam Boiler Inspection and 
Assurance Company. 

Gentlemen,—I have the honour to report that up to December 
Slst, 1864, there were 782 boilers under inspection and 797 under 
assurance, making a total of 1,597 boilers under the care of the com- 
pany, and of these 182 were added during the previous half year. 


| This number is now increased to 1,620, 42 having been added since 








Bombay to Bulsar was formally opened to the public on the 28th | 


November. There was but small attempt at ceremony on the 
oecasion, at which, as the Bombay Saturday Review informs us, the 
natives were greatly disappointed. The Bombay Gazette believes 
that on the completion of tho Nurbudda viaduct, which may be 
expected in a few weeks’ time, it is intended to hold a formal 
celebration of the opening. 


the commencement of 1865. 

The number of each description of boiler, and the purposes for 
which they are used, and various other statistics, will be found in 
the appendix. 

I am glad to be able to report that no explosion has happened 
dnring the half year to any of the boilers under the care of the com- 
pany ; and that since its formation in June, 1862, there has been no 
claim upon the guarantee fund, as no insured boiler has exploded. 
The only casualties being to three uninsured boilers, one of which 
happened through faults in the bottom over the fire-place before the 
system of inspection was sufliciently commenced to allow of internal 
and flue examination; the second from corrosion hidden by brick- 
work, a suspicion of which had been reported; and a third about a 
fortnight ago from overheating of the plates through shortness of 
water. 

During the past half year there have been made 2,561 external, 
135 internal, and 301 flue, making a total of 2,997 examinations. 
This means that each boiler under the care of the company has been 
seen at least twice during the six months, and that 436 of them were 
examined either inside or in the flues. 

It has been frequently mentioned in former reports that the benefit 
the company can afford to their clients must depend upon the 
facilities given for examination, and it may induce owners of boilers 
to give more help in this matter if I here describe again more fully 
what is necessary to insure the full advantage of periodical inspec - 
tion. 

The inspector’s visits need not always be when the boilers are off 
work, as many important points can only be ascertained when t!:e 
steam is up—such as the state of the fittings and joints, the actu. 
pressure, and, more especially, the general care, exercised by atten- 
dants, all which can be noted from external examination. 

But there are very many further points which must be ascertained 
before a reliable report can be made, which can only be noted when 
the boilers are empty so that they can be entered—such as the action 
of tbe water in corroding or scurfing, the position and state of t 
feed, and blow-off pipes, and buoys, and the a rangement and condi- 
tion of stays—which makes internal examination extremely impor- 
tant, especially as sometimes thin piates can be detected by striking 
them with a hammer, although this is not a very reliable plan, as 
thin places may be so supported at the back by walls or brackets as 
to seem sound. 

But by far the most important is the flue examination, when all 
those parts of the boiler can be seen that are su'ject to the action 
of the fire, and also to the action of corrosion trom slight leaks in 
the seams or from damp flues. It is often useful to make this 


| examination with water in the boiler, and it is still better if, at the 


same time, the hydraulic test can be moderately applied to direct 
attention to leaks that may be difficult to detect when the boiler is 
dry: The mere opening of the flues is nut enough for a proper 
examination, as very numerous cases are reported, when dangerous 
corrosion has been formed, where the brickwork has touched the 
boiler. 

In most cases the removal and replacing of this brickwork involves 
very little work or expense, and the main walls need not be disturbed; 
but no boiler can be pronounced safe except after such an examina- 
tion in every part, and this should be done at least once a year. Too 
much stress c:nnot be laid upon the importance of this thorough 
examination, and every exertion is made by your officers to go at 
any time when owners can have their boilers prepared and without 
any extra charge, as it is justly deemed the most conducive to the 
object of the company in preserving life and property. 

It would facilitate this flue examination if, when boilers were 
being seated, care was taken to make the flues as accessible as is 
consistent with proper working of the boiler, as it is too often the 
case that the advantage of narrow and complicated flues, which is 
much exaggerated by patentees, is entirely lost by the mischief 
resulting from being unable to detect leaks or corrosion, and tle 
consequent risk of accident. 

Before leaving this subject a few further remarks may be useful 
as to the examination by hydraulic test, of which the public have a 
very indefinite idea, some holding that it is infallible, and others that 
it is not only useless but injurious. Its great advantage over tes.- 
ing by steam is the perfect safety of those using it, as the water not 
being elastic, no ex; losion can take place. Its usefulness depends 
on the construction of the boiler. It is invaluable to locomotives snd 
other boilers that cannot be internally examined, and it is also mc-t 
easily applied to such, as they are usually compact, and have sins: 
water spaces and few fittings. ‘Ihe amount of pressure bevond the 
usually worked that should be put on is more difficult to dete:mine, 
as this test may be carried so far as to cause mischief, and per- 
manently to weaken the structure; but this cannot be feared if the 
boiler is only exposed to half as much again, or twice ws much as 
the usual pressure. The test is useful to all boilers, but to many it 
is much more troublesome in application, as the fittings have to be 
made fast, which with large steam valves, only intended to prevent 
steam entering the boiler while cleaning, is sometimes awkward; 
and also a large quantity of water is necessary to fill the boiler ; and 
if the fittings leak much, which is difficult to prevent, the high- 
pressure pump must also be large. As before mentioned, it is useful 
to have the boilers under pressure when examined in the flues to 
direct attention to leaks, although care must be takeo that the 
leaking from the fittings, which cin hardly be prevented, does not 
iun down and deceive. In practice it will be found that the 
hydraulic test is always a useful additional help during inspeetion—- 
is invaluable where no other means exist of tinding out hidden 
faults ; but it must only be used with discretion and as an adjunct, 
and must not stand in the place of thorough examination in every 
part, as many a fault is easily detected by the eye or the hammer 
that would resist the influence of a nigh test. 

For instance, almost all boilers are made thick enough to bear 
six or ten times the working pressure, so that half the thickness 
of plate in the bottom might be corroded away ana yet the boiler 
would resist a test of double the working pressure; and I have very 
many specimens of thinned plate that have withstood various work 
ing pressures for a long time, and which might also have resisted 
the hydraulic test, but were at once detected when seen. 

During the half year ending December 31st, 1864, 248 reports 
have been sent to owners of boilers; but to enumerate the fauits 
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and deficiencies mentioned would be to recapitulate former reports, 
but some more important cases where there has been narrow escape 
of explosion may be mentioned with advantage. ; 2 

One was the case of a furnace upright boiler, the water in which 
had been so low that nearly all the shell was so hot as to be bulged 
outwards in many places by the pressure on the softened iron, and one 
plate had parted and allowed the steam to escape into the flue, 
which drew the attention of the attendants, who, thinking some 
soint had blown, and not syspecting further mischief, disconnected the 
poiler, and opened the two large safety valves with which it was 
fitted, and also liberated the self-acting feed apparatus which was 
found to have fastened itself shut, thus allowing cold water to enter 
this red hot boiler. 

No further mischief ensued, as there was ample means of escape 
for any steam, and the feed pipe being carried almost to the bottom, 
passed the water down without splashing on the hot sides, and 
allowed it to creep slowly up until it ran out at the sprung joints 
and the hole in the parted plate, and stopped the working of the 
furnaces, and revealed the full extent of the mischief. This case 
shows the danger of trusting :mplicitly to self acting apparatus, and 
also that the feed being turned into a red hot boiler does not 
necessarily cause explosion 

Another case was a small boiler with a furnace working through a 
tube, which was allowed to run so short of water that the top of the 
tube was red hot and much drawn out of shape. The attendant 
was asleep on the top of the boiler at tre time. 

A two-tube boiler, internally-fired, was somewhat similarly injured 
by a labourer, who was attending it, continuing to fire after the 
water was quite invisible in the gauge glas-, and until the top of 
both tubes became heated, and one was so far drawn down that it 
stopped the draught and called the attention of the engineman to it. 
No further damage was done, as the plate was of such good quality 
that it did not crack at the edges or allow either steam or water to 
leak out 

A similar case was the injury of a plate over the fire in a plain 
cylivder boiler, by an accumulation of scurf, preventing the contact 
of the water, and allowing the plate to get red hot and burn away. 
The cause was muddy water from a sinking pit, which could not be 
blown out, as there was no blow cock, and the boiler had worked a 
long time without cleaning. The plate had only been renewed 
about a month, when the same mischief again resulted from the same 
cause. No damage was done on either occasion, except to the 
boiler; but it might have been otherwise if the attendant had been 
firing at the time. 

A somewhat similar injury happened to a single tube boiler, 
externally fired, where bran had been put in to stop leaking, and 
had settled on the bottom and prevented proper contact of the 
water, and allowed the plate to get overheated and break through. 

These cases, as well as the constant complaints of leaking seams 
and sprung rivets, in the externally fired boilers so numerous in this 
district, show the great necessity for keeping them well cleaned, 
especially over the fire-grate. 

By far the greater number of boilers that have been found in a 
dangerous condition have been so from corrosion. One of the most 
serious cases was that of two oval boilers of patent and complicated 
construction with an irregular internal flue. They were well made, 
and had been most carefully worked for about ten years; but their 
oval shape necessitated so many stays that it was extremely difficult 
to move about ins:de, and they were set in such narrow flues that 
they could not be entered at ali. The escape of the feed warned the 
attendant that something was wrong, and the brickwork was 
removed, when it was discovered that the bottom where it had 
rested on a wall was much thinned for a large area by the continual 
leaking of some sprung seams, some two or three holes being eaten 
completely through. The other boiler was found to be partially 
injured in the same way. The bottoms were so weakened by this 
extensive corrosion that, doubtless, explosion was only prevented by 
the very strong stays put in to compensate for the oval shape. 

This case shows the necessity of periodical removal of all brick- 
work, and the danger of inaccessible flues. 

Another case of dangerous corrosion was in the side of a plain 
cylinder boiler, where the brickwork was against it. A suspicion of 
this had been reported, but before the report reached the owner the 
boiler was set to work, and a small piece blew out, allowing the 
steam to escape, but without further damage. 

Many cases have been found where the leaking of the seams has 
caused channelling to such an extent as to be very dangerous. 
Several upright boilers in one group, that had originally been made 
of in. plates, had long lines of this corrosion, in some cases running 
nearly round the boiler, and thus reducing the strength nearly as 
much as if made of plates as thin as the corroded part. In another 
case a boiler had been renewed in consequence of the report that 
it was dangerously corroded, and some surprise was expressed by 
the owner that a boiler that looked at first sight little damaged 
should be condemned; but close examination showed that there 
were long lines near the seams corroded, as if cut with a gouge, 
in some places nearly through the plates. 

Several cases of dangerous corrosion from bad feed water have 
been noticed in the reports, and have been stopped or repaire: in 
consequence. These cases have generally been when the feed has 
been taken from canals or streams into which the refuse from 
chemical works has flowed. The corrosion in these cases is not 
general, reducing the plate all over alike, but in small patches or 
pit holes, which is most likely, in consequence of the water vary- 
ing in quality, and sometimes producing a protecting coat of hard 
scurf, which rises in little blisters, and then allows the corrosive 
water to get beneath it, where it is held against the plate, causing 
a small spot of corrosion. There was one case in which every 
plate was thus pitted in so many places, that there was no reliance 
on the strength of plate left. 

Some very bad cases have been reported where external corrosion 
has been caused by covering the boiler with ashes, which have 
been kept damp by rain or leaking. Six boilers, in one group, 
have had their tops nearly ruined from this cause. 

I have had frequent need to report mischief done from emptying 
boilers before the fires, or furnaces, or brickwork had sufficiently 
cooled, by which the plates have been unduly heated, and the 
joints sprung, causing leaking and its attendant mischief the next 
time the boiler was put to work. This is very often to be detected 
by the appearance of the scurf, especially opposite the necks of 
furnaces, and in one or two instances the plates themselves have 
been drawn out of shape. 

The state of the fittings has generally somewhat improved, but 
many f.ults have still to be frequentiy reported. As the mountings 
are, for the most part, bolted instead of rivetted on, the joints are 
—v found leaking, causing much damage to the plates near 

em. 

Many new or more efficient safety valves have been added, but 
still the practice of loading them very much beyond the working 
pressure tuo much prevails, aud this is often done with such irregular 
weights that no correct calculation can be made as to the pressure. 

In the appendix will be found some information, as to the number 
of various descriptions of boilers used in this district out of a number 
of 3,827 bvilers that have come under my notice, from which it will 
— that by far the larger number are plain cylinders, externally 
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EXPLosions. 


__ There have been forty-eight explosions during the year 1864, caus- 
ing the death of 75 persons, and injury of 120 others. In two cases 
two boilers exploded simultaneously, so that the total number of 
boilers exploded was fifty. 

The scenes of fourteen of the explosions were visited by your officers, 


end information as to the others has been gathered from various | 


sources ; but the list cannot be supposed to contain nearly all, as those 
that only do slight damage without loss of life are seldom teard of 
beyond their immediate neighbourhood. 

The lists which will be found in the appendix show the purposes 
for which the boilers were used, their description, and the probable 











cause of explosion, with the number killed or injured under each 
head. 

The greatest number of boilers have exploded at mines or collieries, 
but by far the most fatal explosions have been at ironworks, as there 
were two cases at each of which thirteen persons were killed. It 
must be remembered that the power required in ironworks in propor- 
tion to the persons employed is much greater than in any cther 
manufacture, requiring more boilers together, and close to those at 
work, so that it is hardly to be wondered at that, when explosions do 
happen, they should be verv fatal. 

The description of boiler that has most frequently exploded, and has 
been most fatal, has been the tubular interually fired. 

By far the most frequent and fatal cause of explosion has been cor- 
rosion, and under this head is included the two fatal cases mentioned 
above, and yet it is an evil that might easily be detected and guarded 
against by periodical inspection. 

Most of the other causes are the result of want of care in one form 
or another. 

Only two of the explosions during the past six months have been 
in this district, and both were of similar construction, although 
greatly different in size, being one tube internally fired. The smaller 
one exploded from corrosion under the bottom, where the brickwork 
held leakage against it; and the larger one exploded from the collapse 
of the flue, which was unusually large and long, and without any 
strengthening ring. In neither case was there any loss of life. 

Six explosions are already reported in the present year:—1 kitchen, 
1 plain cylinder, 2 locomotives, and 2 furnace boilers, causing the death 
of four persons «nd the injury of fifteen others. 

Believing that the wider the range of experience the more correct 
will be the inferences drawn for future guidance, I have carefully 
collected from various sources the particulars of 897 explosions, 
causing the death of 3,384 persons, and injury to 2,648 more, and 
having arranged them in the same way as those for the past year, 
they confirm the oft-expressed opinion that nearly all of them might 
have been prevented by due care and periodical inspection. The 
earlier explosions were chiefly from faulty construction, such as 
using large flat cast iron ends, or from total ignorance on the part 
of the users of the enormous and dangerous power with which they 
had to deal, as there was frequently a recklessness that seems astound- 
ing at the present day. The later explosions were frequently from 
the boiler having worked so long as to be worn out, asis now the case 
with locomotives, of which so many have lately exploded, to the sur- 
prise of those who deemed them perfectly free from such danger. 

Many of the explosions which caused great discussion at the time, 
aud were considered as mysterious, would be easily explained with 
the light of modern experience. 

I think it might be quite truly said that every explosion results 


from a want of faithfulness somewhere, either in the roller or seller | 
of the plates, or in the maker of the boiler, or in the insufliciency or | 


bad arrangement of the fitting, or the carelessness of the attendant, 
and perhaps very often from a little of each combined, and it would 
be well, indeed, if the blame could be brought home to the proper 
quarter, instead of being thrown alone on the last attendant, who is 
as often the victim as the cause. 

Of course, perfect inspection should commence at the puddling fur- 
nace, be present at the pilinz, watch the rolling and shearing, have 
an especial eye to the punching and bending, and see how each rivet 
hole matches with its fellow, and how each rivet is closed up, as a 
small fault in each process may make a good looking boiler almost 
certain to be injured when exposed to the strain of work. The present 
attention given to the subject will doubtless lead to far more care in 
every part of the manufacture and working of boilers, and then fewer 
explosions, in proportion to the number of boilers used, will be heard 


At present the attention of your officers has been mainly directed 
to the examination of boilers with regard only to their safety ; but it 
is hoped that the collection and comparison of the statistics of the 
power and economy of various boilers will enable those connected 
with the company to judge as to the best form to use in the future 
for the various purposes they may require. And it is also hoped that 
opportunity will be afforded for investigating some of the disputed 
points, such as the comparative economy of furnace and tiring boilers, 
or of boilers internally and externally tired. Much greater advan- 
tage than most steam owners suppose would also result from periodi- 
cal indication of their engines, as the difference in the boiler power 
found necessary at different works for the same result is very appa- 
rent. 

Before concluding, I would call attention to the system of guaran- 
teeing the inspection by insurance, as followed by this company, as 
it is somewhat misunderstood. As it was found that the assuring 
of each boiler separately caused the rates of premium to be very 
heavy without a corresponding advantaze to the assurer, rates were 
arranged on what has been called the “ group principle,” by which 
any sum may be insured in case of explosion of any out of all the 
boilers belonging to one firm, which consists of a fixed rate per boiler, 
as the cost of inspection and a further rate for the guarantee accord- 
ing to the sum insured, and the number and description of the boilers ; 


and this rate averages about £1 2s. Od. per boiler for a guarantee of 


£100, with about 7s. per cent. for each hundred pounds of additional 
guarantee. The inspection is the same in ail cases, but it is left to 
the choice of the clients to have it alone or guaranteed to whatever 
amount they may deem fit. The guarantee fund consists of accumu- 
lations of past premiums, as no claims have been made upon them, 
and is supplemented by a large number of shareholders, who are re- 
sponsible to the amount of £22,000, and who, being themselves for 
the most part large owners of boilers under the company, have every 
inducement to work the undertaking at as little cost to clients as is 
consistent with proper provision for tuture contingency. 

This company has now been in existence long enough to make fair 
trial of the principles upon which it was established, and has, [ trust, 
conduced to the objects aimed at, in preserving life and property, 
and has also proved itself self-supporting, so that all those owners 
of steam power who are connected with it may, with contidence, 
urge upon others the importance and benefit of independent periodical 
inspection. 

I have the honour to be, 
Your obedient servant, 
Epwarp Burwon Marten. 


APPENDIX. 
The boilers under the care of the company are used for the follow- 
ing purpo-es :— 


1, Colliery engines for winding or pumping ... 537 
2. Mills, forges, foundries, and ironworks 657 
3. Blast furnaces ... ove ‘asi ‘es ite 189 
4. Canals, water or gasworks a _ net 53 
5. Lathe engines... coe one ran —_ 27 
6. Clay works oes ies ese . 33 
7. Saw mills ine iii on we ie 8 
8. Rope and chain works ... ose eve ose 2 
9. Flour mills aos pon ons 5 
10. Locomotives - a 10 
11. Stamping... ove ove ove eee ove il 
12. Glass, carpet, printing, tanning, &c.&c. —... 7 
mee 
1,579 


They are of the following description :— 
Fired Externally :— 


Plain cylindrical with round or flat ends... 830 
Balloon ove ove ose ont eos 71 
Wagon ne on oe me oa 24 
Butterly ove is des non ove 7 
Upright ao ove ove ae eos 2 
Breeches, tube pas wie Sil ie 113 
One tube soo oo aon on 22 
Twotube.., ese one oon oe 20 
Patent various eon ove ‘wi ove 4 

1,093 











Fired Internally :— 


Cornish, one tube... _ ove ‘ 74 
Cornish, two tube ... ees ove a 47 
Patent various bn ane as an 6 
Multitubular ... ove ene on ies 16—143 
Heated by Furnaces :— 
One furnace upright oe ove _ 5 
Two ,, are ja oie 97 
Three ,, ow ove eee ows 20 
Four ,, iia oes eos ep 97 
One furnace horizontal roe ine 45 
Two ,, 6 ee one dats ove 62 
Three ,, “we _ on ove 1 
Four ,, ae ei rom cae 1 
More ,, * ae ose oe eee 4 
Chimney a, ee wes on 11—343 





1,579 
Table showing the number of boilers of various kinds used in the 
Midland district, out of a number of 3,827 of which particulars have 
been obtained. 
Externally Fired :— 


Plain cylinder, round ends oe ove 2098 
ditto flatends ... we sail 47 
ditto flat and round ends lz 
ditto upright ove “ on 6 
ditto steam and water chest... 4 

Patent various oe ohn as me 4 

Plain cylinder with plain tubes .. 81 

ditto breeches tubes 169 

Wagon oe ns ise ae aie 64 

ditto with tubes se a ea 9 
Various as 27 
Balloons ine _ ose 236—2,757 


Internally Fired ;— 


Cornish one tube... ea -_— 211 
ditto twotube ... bal as sos 177 
Patent ditto = — ees 7 
Breeches tube coi we on eos 1 
Butterly ... ove ia an a 7 
Semi-Butterly we sia wes ove 9 
Multitubular ah on on uk 21 
Patent various nee juin “~ -_ 3 —436 
Furnace Boilers :— 
Upright chimney ... 16 
One furnace ... ns - - ene 7 
Two ditto ... ‘an —_ von ove 169 
Three ditto ... 17 
Four ditto eee 14; 
Horizontal one furnace... one “ 
‘lwo . ditto ane Lag 
Three ditto ae el : a) 
Four ditto os o 
More ditto . i. bide 6—634 
Total ove 8,827 


The explosions in 1864, as far as information was obtained, were 
P ’ 
48, and as in two cases 2 boilers exploded, 50 boilers were injured. 
There were 75 killed and 120 injured. 
[ue exploded boilers were used for the following purposes :— 
1. Mines and collieries ... 13 by which 12 were killed 11 injured. 
F 34 


2, Mills of various kinds... 9 rx 16 re * 
3. Jronworks boo ke “ 20 Pe 29 yi 
4, Locomotives ... om ai 4 ae s ~ 
5. Warming apparatus ... 3 _ 3 ” 2 ” 
6, Factories me 2 om 2 a 14 - 
7. Steamboats... 2 a 7 " 5 ” 
8. Chemical works 1 ue i) MA 5 “ 
9. Agricultural ... ioe . "= 3 ” 
10. No correct informatior 5 ne 1 ” 9 ” 
50 75 120 


. ” 
The boilers were of the following description :— 


1. Tubular, fired internally 14 by which 17 were killed 35 injured 
2. Plain cylindrical ... 11 ~ l4 m 10 ” 
8. 'ocomotive ... « © ” 1 ” 8 ” 
4. Heating apparatus ... 3 aa 3 ” 2 ” 
5. Tubular, fired externally 2 1” 13 ” 10 ” 
6, Steamboat... ~~’ = * ‘ ” ” ” 
7. Wagon _ i “- 1 ” 1 ” 
8. Balloon vee 1 ” 0 ” 0 ” 
9, Furnace upright 1 ® 13 ” 18 yy 
10. Multitubular ... 1 ae 2 - 14 ” 
11. Agricultural ... we +S ” 1 ” 3 ” 
12, Chemical ™ im ('* ~ 0 ’ 0 ” 
No correct information ... 6 "” 0 ” % ” 


50 75 120 
As far as can be ascertained the causes may be arranged under 
the following heads :— 


1, Corrosion 9 Boiler by which 28 were killed 31 injured 


9 §From cracks or) , . 
2. U_ defective sont 6 ” 10 ” 12» 
2 Bad shape or? ;- rk ‘ 
1 / want of stays § * 5 es 7 
4. Frost stopping feed 4 - 3 - 2 
5. Collapse of tubes 3 » 8 . 17 
6. Undue pressure 3 " 6 ” 1s 
7. Bad repairing 3 9" 5 = 6 « 
8. Accumulation of scurf 2 va 0 ” 0 
9. Want of water 2 * 1 = 1 me 
10, Detectivesafety valve 1 ” 1 ” 1 
No reliable information 12 ” 8 ~ 1G in 
Total .. .. 50 75 120 


The chairman, in moving the adoption and printing of the report 
and the statement of accounts, said that the company had to 
compete with some other companies ; and although the total number 
of boilers in the care of their company was only 1,622, yet the 
Manchester company had in the past year added as many as 2,4)0 
to their former list. There must be a large number of boilers in 
the district, chiefly embraced by the class which were not yet 
assured or inspected. It was, therefore, most desirable that the 
shareholders should endeavour to induce the proprietors of these 
boilers to put them under the care of the company. 

The motion was adopted, and the retiring directors were re- 
elected. 

the chairman said that the vacancies by death, referred to in 
the report of the secretary, would not be filled up until some 
correspondence was closed which had been entered into with gentle- 
men in the Middlesbro’ district. The board numbered twelve 
directors. With a view to the extension of the business, it was 
desired to place four gentlemen from that district on the board ; 
and he hoped that the correspondence which had been begun 
would prove successful in this respegt. 

Tho auditors also were re-elected on the proposition of Mr. 
Hatton, who suggested the appointment of local agents with a 
view to the increasing of the business of the company. : 

The chairman said that the directors had had Mr. Hatton’s 
suggestion under their consideration at several of their meetings, 
and it was still entertained. So soon as the board had satisfied 
themselves as to the best way of carrying on the agencies, it would 
be adopted. Some persons suggested that, when a customer was 
introduced to the company, the person by whom he was intro- 
dnced should be paid in one sum; whilst, by others, it was recom- 
mended that he should continue to have a claim upon the company. 
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Information as to the course pursued by the life and fire offices had 
been obtained, and the result would be that arrangements would 
soon be completed by wich the directors would succeed in getting 
the district more thoroughly canvassed. 

In acknowledging a vote of thanks to the directors, 

The chairman sa:d that resulting from the operations of the com- 
pany the boilers in the district, with their fittings, were being much 
improved, and proprietors of boilers were getting more accustomed 
to pay attention to the suggestions of the inspector. Mr. Marten’s 
examination had led to the discovery of great danger in several 
cases, and but for those discoveries very fearful consequences would 
most likely have ensued. 

There was no more business. 


THE COMPETITIVE GUNS AT SHOEBURYNESS. 
We feel some pleasure in laying before our readers sketches of 
the different systems of rifling and projectiles at present being 
tested according to the programme, which we append, by the 
Ordnance Select Committee. These sketches, although, for obvious 
reasons, not absolutely accurate, are still sufficiently so to afford all 
the requisite information as to the characteristics of the respective 
guns which can possibly be required by the general reader. We 
may add that they are now published for the first time. 
PKOGRAMME, 
* For trial of the competitive 7-in. wrought iron M.L. guns made 


in royal gun factories from a design by Mr. Anderson, assistant- 
superintendent, and rifled according to four different systems. 





PARTICULARS OF THE GUNS. 
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108 Oval bore. 70 149 126 | 110 Lancaster. 

199 Long bearings. 70 149 126 110 Commander Scott. 
200 Zine studs, 70 149-1126 | 110: ~French system 


208 Expanding projectile. 7° 149 | 126 | 110 Jeffery-Britten. 


“1. The committee will first ascertain the initial velocity due to 
the following charges in each gun, employing lubricators :—Five 
rounds, 121b.; five rounds, 20 1b.; five rounds, 25 lb. 

“ Rep. at the same without lubricators, but with a grummet wad 
placed between cartridge and shot, observing in both cases the 
recoil on a wet platform without compressor, observing the slope 
very carefully. 

“2. The guns will be mounted on garrison sliding carriages, on 
traversing platforms, and fired down the range with charge 25 lb., 
without wad behind the shot, but with the service lubricator and 
felt wad. 

* One preliminary round each, solid shot, at 2 deg. ; one ditto, at 
5 deg. ; one ditto, at 10 deg. 

“ With Expl. No, 208, which fires Jeffery and Britten’s shot, one 
round will be fired with each nature of projectile at each elevation. 


Ga) 





Elevation to be given with spirit level. ‘he mean range of the 
tive single rounds at each elevation will indicate the position of the 
range sergeants and the places for marks or targets to be set up, to | 
give the alignment in the succeeding practice. | 
“3. Fire ten rounds at 2 deg. elevation by spirii level from each 
gun, at marks the same distance apart as the guns. Each gun to be | 
laid directly on the mark, with no allowance for wind or deflection. 
* Range sergeants to ride in after every round and drive in a peg 
lettered *L.,’ ‘F., ‘J.’ ‘B.,’ *S.,’ as the case may be, with the | 
number of the round. When ten shots of each nature have been | 
fired they will proceed to record the range and deflection, referring | 
the whole to one line of range pegs. | 
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each gun at each elevation, completing 81 rounds for three of the 
guns, and 162 for the fourth. 

“10. The bores and vents to be again examined. 

"11, 12, 13. Repeat the practice at 2 deg., 5 deg.,and 10 deg., 
with either 20 lb. or 25 lb., to compare with previous practice in 
respect to uniformity of range, making 111 rounds for three of the 
guns, and 222 for the fourth. Bores and vents to be examined 
again. 

“14. The remaining rounds per gun of the first supply of solid 
shot (130) will be fired with such charge and elevation as the com- 
mittee may direct, with or without wads. 

“15. Ten projectiles of the first supply, which have been 
travelled 200 miles, to be now fired with 25 |b. charge at 10 deg. 

“16. Fifty shot of the second supply will be fired for further test 
of the facility of loading, wear of the grooves, effect of fouling on 
the loading and shooting, and endurance.of the guns, with either 
25 lb. or 20 Ib. charges. Each gua willbe separately tested, but 
the practice will be made subservient to the extension of range 
tables at tne discretion of the committee, but so as not to interfere 
with the rapidity of the fire. 

“17. Bore to be examined. 

“18, Each gun will then fire 50 rounds spherical cast iron shot of 
mean gauge 6°90 + ‘02, with charge 15 ]b., to ascertain how far 
the several systems of grooving can stand the use of round shot, 
and how far they favour accurate shooting. 

“19. Bore to be examined. 

“20. The remaining 50 shot of the secondsupply to be then fired 
with either 25 lb. or 20 1b., as before, 

“21. Bore to be examined. 

“22. The committee reserve to themselves full latitude in the use 
of thissecond 100 rounds to fire them in such a way as to bring out 
the strong or wesk points of any one of the systems, in such a 
manner as they judge best calculated to answer the purpose of this 
inquiry, namely, which of these five systems of projectiles and four 
systems of rifling, is to be preferred, and to determine whether any 
one of them is to be recommended for further trial or adoption. 

93. The trial of steel shot or shells against iron defences, and 
of cast iron common and segment shells, will be confined to the gun 
preferred as a shot gun.” 

Soon after the commencement of the trial it was found that the 
lead on the base of the shot of Messrs. Jeffery and Britten was too 
weak to withstand 25 lb. charges of powder, and the gun was con- 
sequently withdrawn from the contest. 

The zine buttons of the French projectiles likewise proved to be 
insufficient, and this gun was virtually hors de combat; and hence, 
under Article 23, shells were ordered for another gun; but at this 
point gun-metal studs were screwed into a new supply of shot, 
which, instead of being rough cast, like the first, were accurately 
turned, aud very great precision was attained with the French gun. 
These studs were proposed by Major Palliser, but were fitted on the 
“ centering” system; and it is with projectiles adjusted in this 
manner that the French gun has recently been used against the 
improved shunt gun. 

The following results have been obtained with 25 Ib. charges :— 








Mean range. Mean difference Mean reduced 








Elevation. Gun 
Degs. — Yards. of range. deflection. 
2 Boott .. . eel 1604°2 15°6 1°2 
2 Lancaster * 15s0°8 2s°8 20 
2 Britten .. ° 104°2 50 
2 French .. «+ 52°4 20 
10 Scott «ce .. 204 sy 
lv Lancaster 26°6 66 
10 French .. .. oe 45'S 22°4 








It will be seen irom this that, on the average, the Scott gun gave 
the best results, 








UnaccounTaBLe.—Not quite a hundred years ago a gentleman 


“To facilitate this operation a 50 yards’ cord on a drum will be | having an invention of great importance to the navy wished to lay 
supplied to stretch from peg to peg, marked at every tenth | it before the Board of Admiralty, and being anxious to avoid the 


yard, 1, 2, 3,4. ; 


“4. Repeat the operation at 5 deg. The marks at this distance to 
be four targets. 


“5, Repeatit at 10 deg. The marks to be four targets as before. 


“6. Each gun will now have fired forty-eight rounds with 26 lb. 
charge, except the gun rifled for expanding projectiles, which will 
have fired twice that number. The bores and vents will be care- 
fully examined. 

“7, 8,9. Repeat the practice at 2 deg., 5 deg., and 10 deg., as 
before, with 20 lb. charge, firing one 'preliminary trial shot from 











slough of cireumlocution in which so many valuable improvements 
get hopelessly mired, he resolved to go at once to head-quarters, 
His position in society and introductions gave him access to each of 
the six Lords of the Admiralty, so he waited upon A., doubtless the 
First Lord. The matter was fully discussed, and seemed to take 
the fancy of Lord A., who promised to recommend it to tbe board. 
He next saw Lord B., and, without mentioning that he had seen 
Lord A., introduced his invention. Lord B. appeared even more 
favourablethan Lord A. Being a nautical man himse!f, he said he 
had long felt the necessity for such an arrangement, and congratu- 
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lated the inventor on the opportuneness of his appearance. He also 
promised to recommend it totheboard. C., D., E., and F., were 
each waited upon in turn, and each severally promised his influence. 
Elated with his success, the inventor wrote to the seeretary, for- 
mally submitting his invention for consideration, and at the end of 
ten days the usual foolscap letter came to hand. He tore open the 
seal, aud read with utter amazement :—“ Sir,—With reference to 
your letter of the —— ultimo, I am commanded by my Lords Com- 
missioners of the Admiralty to acquaint you that they have caused 
your invention to be carefully examined, and their lordships do not 
consider it preferable to arrangements that have been already 
adopted in h— Majesty’s ships——I am, sir, your very humble 
servant, C. PigHeap.—Thom. Fool, Esq., Diddlehim.”—Frantic 
with rage the inventor rushed to Lord A., who assured him that, 
though personally favourable to his invention, he was only one at 
the board, where such matters are always decided by vote. He had 
voted for him, and really was very sorry, but could not helpit. In 
similar terms ‘‘ My Lords” B., C., D., E., and F. told the same story. 
The chief value of the above is that (with the exception of the 
names) it is strictly correct, and not quite a hundred years old.— 
Caledonian Mercury. 

Ramways 1x Sourn Amenica.—The Northern Railway has been 
opened for public traffic to the Tigre, which is one of the best ports 
in the neighbourhood of Buenos Ayres, and a very fair traffic is 
being done on the line, The Southern Railway was finished out 
to San Vicente, and the works on the line were progressing with 
great rapidity, but it was thought that the company would not 
open any portion to traffic until the whole is concluded, which will 
be in Auzust next. A trial trip had been made on the line from 
Barracas to San Vicente, nearly twenty-four miles, in eighty 
minutes, including stoppages. The works of the Argentine Central 
Railway were steadily progressing. 

Queen’s Suirs.—The usual annual return made Ly the Controller 
of the Navy shows that, on the Ist of February, there were in the 
royal navy 445 steamships afloat, 357 of them screws, and 26 screw 
steamers building; there were also 69 effective sailing ships afloat, 
54 of them mortar vessels and floats. These numbers make 540 in 
all. Of the steam vessels afloat 27 are armour-plated screw ships— 
namely, 6 third-rate iron ships and 6 wood, two fourth-rate iron 
ships and one wood; four cupola ships, fourth rates; one wood cor- 
vette, sixth-rate; two sloops, three iron floating batteries, and two 
of wood. There are 55 ships of the line, screws; and 43 frigates, 37 
of them screws. There are also 37 gun vessels and 105 gunboats, all 
screws. The rest are block ships, corvettes, sloops, mortar ships, 
small vessels, tenders, &c. Of the 26 steamships building 8 are 
armour plated—namely, 3 third-rate iron ships and 1 of wood; 1 
wood corvette, sixth-rate ; and thres iron guuboats. Of the other 
18 steam vessels building the building of 12 is suspended, and only 
a frigate, 3 sloops, and 2 guuboats, all screws, are proceeding. The 
return of the 1st of February, 1864, showed 592 vessels afloat and 38 
building. There are seven more armour-plated vessels afloat now 
than there were then, but fewer paddie-ships, fewer gunboats, and 
fewer sailing ships. 

Tre Perroteum ReGions or Pennsytvanta.—A correspondent of 
the Morning Post, writing from Oil Creek, in Pennsylvania, says :— 
“The predictions that the supply of petroleum would decrease and 
ultimately stop have not been borne out by the facts. On the 
contrary, the yield is larger than ever before, and is steadily 
increasing. The counter prediction that the supply would so far 
exceed the demand as to render production unprofitable, is disproved 
by the fact that the large and rapidly increasing demand has 
greatly enhanced the price of crude petroleum at the wells, and the 
refiners find it impossible to fulfil all the orders pouring in on them. 
Petroleum oil is burned everywhere in America, to the exclusion of 
all other lights but gas, and enters largely into competition with 
that, owing to the poor quality of the gas supplied and the ex- 
orbitant rates charged. Gas itself is obtained from petroleum, and 
many large establishments are lit up in this manner at a great 
saving of expense. Petroleum is used to lubricate machinery of all 
descriptions. The woollen and silk factories obtain their aniline 
dyes from the residuum of the petroleum when refined, and the 
same residuum is used as the principal ingredient in the manufacture 
of the “‘chewing gum,” which many of the American girls have a 
nasty habit of chewing. In short, petroleum has become one of the 
great staples of the country, both for home consumption and for 
export, and but little fear need be entertained that the product will 
in future be in excess of the demand. The exports of petroleam 
from the United States from Jauuary Ist to December 24th, 1864, 
were 3,500,000 gallons greater than for the same period in 1863, 
and nearly 21,000,000 gallons greater than for a similar period in 
1862. Great Britain, France, and Germany are the largest customers 
for the article.” 
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HIRST’S SPOOL TUBES AND CARTRIDGE CASES. 





Tue first part of this invention, patented by Mr. W. Hirst, paper 
manufacturer, Halifax, relates to the spindle on which the paper (or 
other material from which a spool tube or cartridge case is to be 
made) is wound. 

The second part relates to the method of supplying the endless 
pasting cloth with paste, and described in a former specification 
(No. 2481, 1862) as being effected by means of a funnel or hopper, 
the paste running out at the bottom of the said funnel or hopper 
between a pair of brushes, which touch the endless pasting cloth. 
Now this invention consists, Firstly, in constructing the spindle (on 
and around which the paper or other material from which a spool 
tube or cartridge case is to be made is wound) in two parts, or in 
employing two short spindles, supported by, and working in, necks 
or bearings, the ends being brought together by means of spiral 
springs or cams ready to receive the paper from which a spool tube or 
cartridge case is to be made. Rotary motiou being given to the 
spindles by suitable gearing, the paper or other material is wound 
thereon. The spool tube or cartridge case being complete, the 
spindles are by cams or springs drawn apart in opposite directions, 
and out of the spool tube or cartridge case, the said spool tube or 
cartridge case being released falls, and is received by an endless 
travelling cloth or apron, and carried to a drying apparatus, and the 
ends of the spindles are brought tozether again as above described 
ready to repeat the operation. In order to prevent vacuum or 
vacuity in the spool tubes or cartridge cases on the withdrawal of 
the spindles, a hole is bored longitudinally through one or both of 
the spindles, through which hole air is admitted to the interior of 
the spool tube or cartridge case as the spindles are withdrawn, thus 
preventing collapse. 

Secondly, in order to equalise and regulate the supply of paste to 
the pasting trough, a bottle-necked vessel is provided, which is filled 
with paste on commencing to work the machine, the hopper or 
trough is supplied with the required quantity or proper depth of 
paste, and the vessel above mentioned is supported in an inverted 
position by a bracket over the trough or hopper, the neck of the 
said vessel being immersed in the paste. As paste is withdrawn 
from the trough it is replaced by the discharge from the aforesaid 
vessel. By these means is obtained and maintained an uniform 
supply of paste to the trough and pasting cloth. 

A, A, in the accompanying engraving, shows the two parts com- 
posing the spindle, around which the paper is wound in making a 
spool tube or cartridge case; B, B, the necks or bearings, in which 
the parts A, A, work; and B'a slide, to which the pulley b* is 
affixed, working on the V or angular shaped rod B*; C, C, are the 
spiral springs, which bring together the parts A, A, rotary motion 
beivg given to the same by the wheels D, D, gearing and running 
in the pinion wheels D', D', fixed on the end of each part composing 
the spirdle A, A; E, E, are the cams, which acting on the pulleys 
B?, B*, by means of the slides B', B', working on the V or angular 
shaped rod B*, draw apart the spindle A, A, for the purpose of 
liberating the finished spool tube or cartridge case, which, on 
falling, is received by the endless travelling cloth F, and carried to 
a drying apparatus, tue parts A, A, being by the spiral springs C, C, 
brought together ready to receive the next length of paper from 
which a spool tube or cartridge case is to be made; at G is shown 
the longitudinal bole in the part spindle A, for the purpose of sup- 
plying air, thus preventing vacuum or vacuity in the tubes on 
withdrawiug the spindle A, A. H shows the pasting trough, I the 
inverted bottle-necked vessel for supplying the same with paste, 
and supported by the bracket J: the paste in the trough H being 
carried by the grooved roller K to the pasting cloth L on the 
roller M, the paper on its passage (to the spindle A, A) between the 
pasting cloth L and the gutta-percha bands N on the grooved 
roller K, is pasted, as fully described in the specification of 
patent No, 2481, 1862, above referred to. 


Traction Engines ON Roaps.—On all sides the proofs are visible — 
so visible that the most shortsighted can hardly fail to observe 
them—of a revolution already begun and rapidly advancing in the 
whole of the mechanical appliances by which the agricultural opera- 
tions of our country are conducted. Steam, which has revolu- 
tionised every other bravch of industry, is at length beginning to 
manifest the magic of its power even in this, and the day is 
rapidly approaching in which we shall regard it as no less indispen- 
sable an agent in the production of the loaf we eat than of the coat 
we wear. It is, therefore, a singular time for justices of the peace 
to rise up and attempt to thwart the progress of this mighty power. 
Great as justices of the peace are-—and we would not even mention 
their name without a feeling of suitable awe—they will find that 
they have engage'l a foe rather too strong for them. If they are the 
Canutes who would sit on the shore and say to the tide, “ Thus 
far shalt thou come, and no further,” we fear they will find the 
Waves just as disobedient as these which irreverent!y swamped the 
gaiters of the old Scandinavian monarch. Yet in this hopeless 
cause some of them have actually embarked, and for the present 
have so far gained a victory over the promoters of azrioultural im- 
provement as to procure an order from the Home Secretary forbid- 
ding the travelling of locomotive agricultural engines on the high 
roads of the kingdom except between midnight and six o’clock in 
the morning. If, therefore, a farmer has finished ploughing one 








of his fields by noon, he must waste twelve hours of precious time— 
and in agriculture, even more than in business, time is money—before 
he is allowed to move his tackle. When he does move it, he has to 
keep his men up all night, and to take it along the road in the dark, 
at the imminent risk of having it upset. So that not only is pre- 
cious time lost, but higher wages have to be paid, and far greater risk 
of accident is incurred. This lost time means lost money, and the 
higher wages and greater risk have both to be paid by the farmer 
in hard cash. All these additional expenses thrown on the shoulders 
of the farmer involve dearer food to the public, and put the farmer 
himself in a worse position as regards his foreign competitor. At 
present, even the loss to the nation by such a restriction on the use 
of these instruments must amount to a very considerable sum. But 
this is really no measure of the evils which it must ultimately bring 
about. These machines are becoming commoner every year, and 
the economical laws of the age will soon make them supersede all 
other kinds of agricultural implements. A very smal! amount of 
loss on each—and the loss involved by this order of the Home 
Secretary wonld not be a small one—would, were these machines in 
general use, really amount to a very heavy tax on the nation, to a 
large amount of wasted labour and time, which, if assessed at its 
pecupiary value, would startle even the large soul of the Chancellor 
of the Exchequer. But its effects may be still worse. In some 
cases it may even prevent the introduction of this higher class of 
implement into a farm or district, and thus be the means of retard- 
ing to an indefinite extent the progress of agricultural science. Such 
are the evils which this regulation necessarily carries with it. And 
what are the evils which it is intended to overcome? It is feared by 
the magistrates, as it was of old feared by the landowners through whose 
domains the railway companies proposed to carry their lines, that 
these fiery demons, rushing along the high roads, will terrify horses, 
and endanger the lives of persons riding and driving. We are far 
from despising this danger; it ought to be looked in the face and 
fairly grappled with, and all we ask is some kind of proof that 
accidents of this nature are in any way probable. We are bound to 
say that such proof is, so far as we can learn, altogether wanting. 
Not a single case has been cited of any accident arising from agri- 
cultural locomotives travelling by daylight, though there are cases 
of horses taking fright at this fiery apparition passing by them in the 
night. Nor is danger likely, for these locomotives do not dash 
along at the furious rate of engines on a railway, but for the most 
part trundle on at a speed which need not shake the nerves of even 
the staunchest Conservative. But the remedy is perfectly simple. 
Let a pioneer go on a hundred yards in front of the engine, and 
signal the engine to stop if any very restive horses make their ap- 
pearance on the road. This is the plan pursued by the Messrs. 
Howard, and it has answered perfectly, so that no horse has ever 
taken fright atany of their road locomotives. When there is such 
a remedy, when the danger isso small, and when theevils involved 
by the restrictions are so great, we think the Home Secretary will 
have little hesitation in withdrawing the order.—Leeds Mercury. 

PaPeRMAKING IN France.—The agitation created among French 
papermakers in consequence of the reduction of the duty on rags 
exported has, it is eaid, greatly subsided after a close examination 
of the facts of the case. French paper manufacturers consume 
annually about 100,000,000 oe of rags, worth from 45f. to 
60f. the 100 kilogrammes, and of these very little is imported. The 
protectionists induced the Legislature to probibit the exportation, 
but recent treaties of commerce re an end to the prohibition, and, 
except the payment of a duty of 12f. the 100 kilogrammes, which 
will be reduced to 9f. on the Ist of January, 1866, to Gf. on the Ist 
of January, 1868, and to 4f. on the 1st January, 1869, there is no 
obstacle to the export of rags. According to the returns 
published by the Director of Customs, the following is the weight 
and value of the rags exported during the last five years :— 
1860, 386,623 kilogrammes, value 354,649f.; 1861, 2,270,971 kilo- 
grammes, value 1,249,934f.; 1862, 4,161,265 kilogrammes, value 
2.288,696f. ; 1863, 7,171,149 kilogrammes, value 9,040,579f.; 1564, 
$010,715 kilogrammes, value 10,809,606f. It might be presumed 
from these figures that France exported during the last two 
years a quantity of rags equivalent to 7 or 8 per cent. of the 
amount required by paper manufacturers at home; but such 
is not the fact. The customs’ returns comprise the drills, or 
woollen rags, which are not used in the manufacture of paper. 
When these are subtracted it will be found that the rags 
suited to paper manufacturers, exported in the year 1863, 
amounted to 2,877,801 kilogrammes, and the value to 453,901f. ; 
and in 1864 to 2,820,868 kilogrammes, value 429,912f. The removal 
of the prohibition has not, consequently, deprived French paper- 
makers of more than 3 per cent. of the rags they use. The removal 
of the prohibition has, moreover, put an end to a great deal of 
smuggling on the coasts of Brittany and Normandy,and by which 
means more rags were sent out of the country than are now legally 
exported. Accordivg to the Jimes the French paper manufacturers 
have now resolved to petition the Seuate to recommend the aboli- 
tion of all duty on the export of rags, provided all other nations in 
Europe would do the same. ‘The papermakers are likewise agitating 
in a more practical manner. They have established dey 6is in the 
less affluent quarters of Paris, such as the 18th and 19th arondisse- 
ments, where rags are sorted and washed. Persons employed to 
collect rags for these depdts will prevent the destruction of an 
article hitherto so much despised. 





| a value for the co-efficient Z. 


ON THE CONS”.>- te {ON OF TURBINES AND THE 
PRINCIPLES ‘*' LATING THEIR OPERATION. 
No. II. 


Vatur or Z, anp Resvtts or THe Forwutm Comparep with THOSE 
or ExPeRIMENTs ON TURBINES. 


To use now our formule for 


ractical exposes, we have to assi 
his co-efficient Z can evidently cay 


| be got from the results of experiments with turbines, and in the 





following manner :—The useful hydraulic effect of a turbine will 
be correspon ding to its effective fall. Call we He this effective fall, 
then we shall have— 
n= H—zZ U7 UF 
29 2909 
U; together constituting all the loss of fall. 


~— 


g 


(17) 
4 Z us? and 
29’ 2g 

We have now 


Z 


Zs g,— & 
. Sos 2 
Z= U? us? (18) 
29 = .g ' 


If there is water escaping through the clearance between guides - 
and buckets, it must be taken into account in computing of He, w,, 
and U: from the quantity of water passing through the turbine. 
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THE JONVAL TURBINE, 


Experiments will give us data for finding Z. Results of carefal 
executed experiments we possess in the ‘* Lowell Hydraulic Experi- 
ments,” published by James Francis, and in the experiments on a 
turbine in Rothenburg in Prussia, published in “ Ingenieur,” 
Berlin, 1861. 

According to these experiments 


Turbine at the Tremont Mills, experiment (30) Z = 0-083. 
Turbine at Rothenburg, (123) Z = 0°180. 
” es (156) Z = 0°234, 
It is evident that the co-efficient Z will vary with the different 
constructions of the turbines. 
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THE FONTAINE TURBINE. 


The Tremont turbine had very smooth and thin buckets, and 
has, consequently, a very small co-efficient Z. The turbiues at 
Rothenburg have buckets with very thick points, and this ma 
account for the high amount of Z, but it is difficult to endentend, 
how for one and the same turbine, under almost the same circum- 
stances, except a somewhat different immersion in back water, 
the co-efficient should have different values, unless we cease 
to believe in the correctness of the given data. For an average 
value of Z we may take — 

4 Vey 


and will be near enough the truth for all practical purposes. This 
value may seem a little large by comparing it with the value found 
for the ‘'remont turbine, but that value seems too small, as we find. 
by reckoning the velocities of the water in moving through guides 
and buckets by means of this co-efficient, and comparing it with the 
actual velocities as given in the quantities of water which passed the: 
wheel, and unless this quantities have been given too large, it will 
be difficult to explain these contradictions. 

Let us assume Z = 0-2 for the Tremont turbine, and see how the 
circumferential velocity of the wheel at the entrance will correspond 
in value to the actual best velocity. 
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We use formula 4 to that purpose, and not equation 13, as 
< has not that value which corresponds to the best effect. 
siu. (3 — a) 
0) = ae 


Bile B 








2g H ee 
/— sr Sin, (@—-@) cos. @ sin. n* (2—w) K*, 
ite nitions - mmeeiiaes 


n 4 — =, 
sin, 7200S CRY 


it is 
a= 3f 
B = 90° 
o= 0-822; x = 0675 
B= 117 T= 1368 
1 ur 
sin. (@ —a) _ sin. 6l°_ i 
; nF a se, = sin. Gl° = 0874 


cos. = cos. 29° = 0°874; 
and get now, 


v = 0874 gf 2% I 


» = 0874 4 f 29H 
v 1497 
n= 0714V WH 

This will be the best theoretical velocity for the given data of the 
turbine, and for Z=0-2 By the experiments it was found that 
the velocity for the best effect was, 

Vi = 0°626 ./2gH ; 
and that the effect differed only 2 per cent. from the best effect for 
a velocity of from 50 to 70 per cent. of that due to the fall. 

For a partial opening of the sluice was found a smaller velocity 
corresponding to the largest effect, for which reason the author of 
the “ Lowell Hydraulic Experiments,” advises to take the velocity of 
the interior circumference as only 

056 /2g H. 

For a smaller value of Z the value of v; increases, and for Z = 0is 
v= 0°83 4/27 H. A value for Z, as that corresponding to the 
effect of the wheel of 79 per cent., gives, according to the formula, 
a velocity v;, which is too large against the velocity as determined 
by experiment for the best effect. A contraction of the water by 





leaving the buckets would enlarge the relation : and diminish 


d» 
the velocity of the interior circumference. Was, for instance, the 


relation 3 larger by 0°9, which gives * = 0°91, we shall get, 


v1 = 067 V 2g HL 
Taking Z again = 0°2. 

This result would come near enough that got by experiment, but 
still with the high co-efficient. A contraction seens—as the buckets 
have been constructed in this case—most probable, the buckets con- 
vorging toward the exit to an unusual extent, instead of being for a 
short distance parallel, as they ought to have been, at least as far 
as possible, for a Fourneyron turbine. We now see how the 
velocity with which the water leaves the guides, as got by formula 3, 
will correspond with the velocity got by experiment. We take 
again Z = 0:2, and get, 


U = 0818 27 H, or say = 0.82 4/2 H. 





Itis now, 
' c by experiment. by the formula. 
For experiment No. 1, H = 12°86ft. ... 220ft. ... 23°5ft. 
i 4,H = 12°55ft. 24°7it. 23°3ft. | 
wi 23, H = 12-42ft. 25-dft. 23°1ft. 
ea 27, H = 12 90ft. 21-9it. 23 5ft. 
- 30, H = 12°90ft. ... 20-8ft. 23-5ft. 
Average velocity coe ce | SORE. 23°4ft. 


For the experiments No. 1, No. 27, and No. 30, which gave the | 
best effects, show actually a lesser velocity than that got by the | 
formula, and it cannot otherwise be accounted for, except by a con- | 
traction as mentioned above, or that more water passed the turbine 
than the reckoned quantities in the datas of the experiments. 

To see how the fo.mule will come in with other experiments, we 
will take those madv on the Rothenburg turbine. ‘The quantity of 
water was measured in this case direct by floating balls. The | 
turbine is a Fontaine pressure turbine, whose buckets have a constant 
section throughout. For this turbine— 

@=2} Z= 0. 
B = 45», 
A _ garg A® — pio 
Cc 0478. Ci 0°228, 
For finding the circumferential velocity we use formula 6. 


a 2g H 
z) A? sin. 2” 
Q+Z)< +0+4+2Z)— 
Go sin. *B., 
and by substituting the above data, we get 


» = sin. (B — a) 
sin. 6 





ae Ook 29H : 
0s Oh aa 
or, a 
v= 4V WH. 
It is now for 
by enpestnnens. by the formula, 
Exp. No. 94,H = 6-25ft. .. 916ft. ... 9°88ft. 
- 95, H = 6-187ft. 798ft. 9°82ft. 


"107, H = 6 04ft. 9-81 ft. 9 71ft. 
» 109, H = 6-00ft. 8-24ft. 9-68ft. 
” 493}H = 5°78it. |... 10-21ft. 9-46it. 
* 124,H=5-73ft, <. gust 9-46f . 
» 185, H = 4°916ft. 6-G1ft. 8 -76ft. 
” 136, H = 4-958it. 5 89t. 8-80ft. 
» 144, H = 4-958ft. 8°37ft. 8-80ft. 
"445, H = 4-958it. 6-93it. 8°80ft. 
» 156, H = 4:979ft. 8-63it. 8-82ft. 
” 167, H = 4-958ft. |. 7-39ft. 880ft. 

Average velocity ... 8°17ft. 9-20ft. 


The fall is given here in Prussian feet, and this measure has 
been retained for the velocities, g being for that measure $1°26{ft. 

The reckoned veloc'ties come here near enough to those of the expe- 
riments, only the co-efficient seems to have been a little too low. The 
buckets for this turbine are much bent, and, as mentioned above, 
have thick points, which would account for a higher amount of the 
value of Z. Indeed, Z for a great number of experiments, as 
reckoned from the publication mentioned, has, on the average, a 
higher value. 

‘he velocity U we find for this turbine 


U=092 V2 H 


and it is for 
by experiment, by the formula. 
Experiment No. 123... : 19'83it, oe : 17-40ft. 
= 185 in 14-45 t. an 16°11 ft. 
‘ 144 ae 13°77ft. Ea 16-19ft. 
S 156 14-96ft. ae 16-22ft. 
if 94 17-21ft. =... -:18-17ft. 
107 17-85ft. =... «17-87. 





Average velovity 1694, Te 


We see there has been no contraction of the water through the 
orifices for that turbine. 

It will be seen from the foregoing that for designing a turbine, 
the value for Z may be safely taken to 0°2 for an ordinary made 
turbine, and that for exceptional cases, where care is taken to reduce 
all the resistances against the flow of the water, a lesser amount 
will be proper to take, but we would not advise to take it less than 
0-15. 

CeNDITIONS UNDER WHICH THE RESISTANCES ARE A MINIMUM. 


The question may be put—for what angles or what velocities is 
the value of the resistances a minimum? aud we are able to answer 
that question by looking at the equation 17. Taking the abso- 
lute velocity U,as being fixed, the effective fall will have its highest 

Uz uf), eos os 
A pd * Th 1 
value, when Z ( I a 3) is a minimum. is will be the case 


when 


U2 + 12 
R, 
is a minimum, and putting w= v, and 7, = iz vi, we have 
1 
R.* 
U? + wu? = U? + — vf 
R? 
and as we have 
oe Rh, A Ui 
1 & © 
we solve the question by seeing, when 
A? 
U (i+ & 


isa minimum, . 
We may neglect the resistances in the expression for U, and have 
then— 
—_ 2H 
Ce ~ RK, A COS. @ 
Th C 
and the above quantity will be 2 
2g (1 + 4°) 
U? (1 A? = fase 
( +3.) g ki A cos. « 
KC 
from which we see that R, should not be much larger than R,, and 
taking that value as settled, the quantity will be a minimum, when 


A? 
1+ 


A COS. «@ 


Cc 
isa minimum. And this is the case for « being small and 4 =1 


As far as . is from 1, the value will grow. 
This accounts for the smaller effects which the pressure turbines 
give where a is as small as 5 and where when not particular care 


is taken of diminishing all the resistances, the effect of the turbine 
will be as low as 66 per cent. But it must be borne in mind that 
the amount of pressure in the clearance should not be considerable 
to diminish the effect again. A pressure turbine has no pressure 
there, and gains somewhat upon that ground. 


Important RELATIONS BETWEEN THE SINES OF THE ANGLES d AND 6 
AND THE Number OF Guimes AND Buckets. 


There is one remarkable property of the turbine which it is well to 
consider here, It has been mentioned already that the buckets should 
for a short distance at the exit be parallel, as well as the guides, to 
insure that the water has really the velocity intended to be given to 
it. Further, the sections of guides at the exit and the sections of 
the bucket at any point should just be as large to correspond to the 
right velocities which the water ought to have for these points, 

We did not mention this in the general theory, implying 
it as being understood. The area of the orifices of the buckets 
should, therefore, at the entrance of the water be just as large as to 
admit the water with the velocity w. Call we now the breadth of 
the wheel 6, the thickness of the guides at the exit d, that of the 
buckets at the entrance di; then we may express the areas of the 
orifices of the guides, supposing there are n guides 

w# R, sin. a — nd) b, 
and the area of the orifices of the buckets at the entrance will be, 
supposing there are m buckets, 
(2 # R, sin. 8 — md) 6. 
But if M is the quantity of water passing the wheel per second, we 


may express these orifices also by 4 and * , Which give the equa- 
tions— 
M : 
i (2 Ri sin, « — nd) b. 
x = (2 wR sin. 8 — md) b. 
ines + sin. @ 
Ve U ~ sin. 8 


we get by dividing both equations by another 
sin. @ _ 2 Ki sin. a — nd 
sin. @ 2 Kisin. B— md 
or, 
” Sin. #.2eR, sin. 8 — sin. « md, = 2 eR, sin, @ sin, 2 
— sin. 6B nd 
from which, sin. # md; = sin. B nd 
or, 
sin. @ _ nd 


as (19)* 


sin.8 md 

An equation which gives for an equal thickness of guides and 
buckets the rule:—The number of guides and buckets should be 
proportionate to the sines of the angles respectively, which the guides 
and buckets make with the circumference of the wheel at the en- 
trance of the water into the buckets, 

This equation 19 | not be strictly adhered to, as other 
considerations—as the sharpening of the points of buckets, the 
loss through the clearance, &c.—may have to modify it. It only 
gives the designer of a turbine a hold to start from, on commencing 
his drawings. Any one who has ever designed turbines knows 
how troublesome it is in getting the sections to come in, so as to cor- 
respond to the velocities ; and the number of guides and buckets 
have, in the course of the design, often to be altered, to diminish or 
to enlarge the sections of the orifices. 


AppROxIMATE VALUE OF THE DiAMeETER OF A TURBINE, 

The radius R, of any turbine has to be determined for every design 
separately, without a correct general rule. But we may construct 
formule approximately near and general enough to be useful in 
estimating. 

We had the equation— 


= @w By sin. «—nd)6, 


Let us take # = 3:14 
6 =0°3 R,, or = 0°3R fora Fontaine turbine. 
nd = 0:2 X 2¢R,, or RK. 
a = 24°; sin. 24° = 0°4. 

We get— 


7 = 0°376 RB, 








* This equation is due to M. Rittinger, of Vienna, 


and Ri = 1°62 ve = Rk, 
or, expressed by the diameter of the tarbine— 
D, = 3-24 vi. D. 


Let us take, for an instance, the turbine at the Tremont Mills. 
For experiment No, 1 is M = 140 cubic feet per second in round 
numbers, U = 22ft., D; = 8-16ift. 

The real diameter is 7-987ft. 

And for the Rothenburg turbine, experiment No. 156, is M = 48 
cubic feet per second, U = 15f{t., and the mean diameter is, accord- 
“> formule, D = 5°476ft. 

he real diameter was only 5ft., the number of buckets being 
very small. 

But the number 3-24 seems almost, after having tried it for other 


instances, somewhat large, and the number 3 better suiting, so that 
we may write— 


Di =3 "2 =D. (20) 


Proportions OF 'T'urBINEs. 


After having determined now every quantity which influences a 
turbine, and having pointed oat every particularity in connection 
with it, it may be well to conclude this article on the Fourneyron 
inward flow and Fontaine turbines by giving some practical data for 
proportioning these wheels. 

The guides and buckets for all turbines must present a continual 
bend between the end elements of them, the latter beiug straight. 

For turbines where guides and buckets meet close with their 
points care must be taken in computing the orifices, to subtract that 
amount which the points of the guides cover over the orifices of the 
buckets, and that which the points of the buckets cover over the 
orifices of the guides. 

The velocity of the water in the casing above the turbine should 
not exceed 3{t. per second. 


Fourneyron Tursines. 
(1) Small turbines— 


« = 20° 

B = 120° 

17°; Z= 02 
2 RZ 


R= 13: Re — 1°69 
then for the best effect. , 
A 

= 164; G@= 2°37 


= 058 ¥29H 
vi = 0°66 V2g H. 


acp 


e= 3 
= 100° 
y= 18; Z=02 
re 
B= 135 Ra = 109. 
then for the best effect— 


A iy ¥ 
ila 1:34; et 1:79. 


U = 063 v29 H. 
v= 0°62 V2g H. 


(2) Large turbines— 


a = 240 

6B = 100° 

ahead tata 

Bs na, oS te te 

R, 125 Re 
then for the best effect — 

_ = 

G = 1233 e= 51. 


U = 0°64 Vig HH. 
v1 = 0°63 ¥2g H. 


@ = 30° 
B = 100° 
~ = 20°; Z= 02 
R,_ io. BR a1 
Ri iat Re 

then for the best effect— 
- = 121 4 = 1°46. 
G = 121s Ge = 146. 
U= 07 V2g H. 


m= 0°66 V2gH. 

The shortest distance between two adjacent guides and buckets 
should not be lessthan 2in. In exceptional cases, when it is desirable 
to make the turbine as small as possible, it may be taken somewhat 
smaller. The minimum value is lin. Where there is length enough 
of guides and buckets, 2in. may safely be taken. 

he height of the wheel is generally — to the difference of the 
radius of 


e buckets, but should not be larger. 

Fontaine TuRBINRS. 

« = 22}0 

B= 45° 

v= 20°; Z= 02. 

then for the best effect— 
| ween ae 
c = 0°57; = 0-324. 


U = 0°88 V2g nH. 
v = 0°47 V2g H. 


a = 20° 

B = 110° 

<= 2°; Z= 02 
then for the best effect—; 

A 
q =1135; G = 129. 
U = 0°62 ¥2g H. 
v = 0°66 ¥2g H. 


@ = 24° 

B = 100° 

= 20; Z=02 
then for the best effect— 


A2 
= 105; = = 110. 


cq Alp 


= 0°65 V2g HL. 
v= 0°64 ¥2g H. 

The shortest distance between two adjacent guides and buckets 
the same as mentioned for the Fourneyron turbines; the breadth of 
the wheel for small turbines = 0°3 R; for large turbines 0:25 R; 
but is often larger, in order to get a smaller turbine. The height 

the guides, ag an average, Gin. ; the height of the buckets, between 
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6 and 12in., according to the bend of the buckets and the shortest | 
distance between two adjacent buckets. 

For an inward flow turbine the same formule hold good as for a 
Fourneyron turbine, and good angles for these wheels are a = 16°, | 


B = 50°, ¢ 20°. 


COMPARISON BETWEEN THE DirFERENT TURBINES. 

That turbine which gives out most of the power of the water, or 
which gives the largest effect, will be the best. Between the Fon- 
taine and Jonval turbine there exists a slight superiority of the first 
over the latter, as mentioned, owing to the velocity of the water in 
the descending main; but this velocity can be made very small. 
The question turns, then, to the difference between the Fontaine, 
Fourneyron, and inward flow turbines. 

The absolute velocity with which the water leaves the wheel may 
be made alike for all those turbines, and we will assume the loss 
of fall by this cause to 5 per cent. of the whole fall. The loss, 
ow ug to the clearance between guides aud baskets, we will esti- 
mate at 3 per cent. on the effect or whole fall for each turbine. The 
hydraulic effect will thus only be influenced by the resistances 
which oppose the flow of the water, and these will be expressed 
ee ; 

wv? 
2g 
For the same angles the velocity U will, for the three turbines’ 


u? 


“9 


Z 


be very nearly alike, but, the velocity w., which is equal * U, will 


be different, and have the smallest amount for the inward-flow 
turbine, and the largest for the Fourneyron turbine, according 


to the value of . 


- We see this at once from the equation— 


Sin. (6 —-s) RA 
siv. 6 a cai i 

For the same angles and under, the same circumstances, the 
resistances will be the least for the inward flow turbine, and that 
turbine should, therefore, give the largest effect of the three tur- 
bives. 

A few instances will show the importance of this result. 

Suppose we pass for the same fall the same quantity of water 
through a Fourneyron anda Fontaine turbine. The angles for each 
shall be 2 = 30%, 8 = 100°, and taking w, = vz, and Z = 0-2; . 


2 
> 
v 


1:3, we Lave— 


9g 4g 
= 0186 Hf for the Fontaine turbine, 
or a loss of head for the first = 248 per cent., and for the latter only 
= 18°6 per cent. 

Taking into account the loss of the 8 per cent., as 
before, the hydraulic effect of these turbines would bo— 

67-2 per cent. for the Fourneyron turbine, and 
73-4 n » Fontaine turbine, 
giving a difference of 6:2 per cent. 

There are turbines, not very carefully constructed, where the loss 
of head, caused by the absolute velocity of the water leaving the 
wheel is not less than 10 per ceut. Were the angles as above and 
the co-efficieat Z in reality 0°2, such a turbine would give out, at the 
utmost, only 62-2 per cent. It is now considered tiat this effect 
can enly be got with the sluice fully raised, and with falls for a 
partial raising of the sluice, it will soon fall off to less than 
50 per cent.; and this accounts for many failures in attempting to 
get a good effect with turbines, 

For a Fontaine turbine, with the angles d = 20°, 8 = 100°, and 
% = 18°, Z = 0-2, the loss of fall through the resistances wi!l only 
be 16°8 per ceut., and this turbine will give an hydraulic effect of 
75 2 per cant. 

In speaking of the hydraulic effect the loss through friction in 
the footstep and neck journals is not included. But, with some care 
in design and execution, the value of the multiplier Z may be 
brought down, so as to realise from a Foutaine turbine a total effect 
of even 80 per cent. 

lu conclusion, it may be remarked that the angle a should be 
small under all circumstances, unless a small diameter is required. 


0-248 H for the Fourneyron turbine, and 


mentioned 





AtLoys or Sitver —The increasing rarity of silver lately induced 
the French Government to form an alloy for monetary purposes, 
consisting of 835 parts of silver and 165 parts of copper, and pieces 
50 centimes, with the figures 835 stamped upon them, are actually 
in circulation. The fabrication presents no difficulty, the mallea- 
bility is nearly the came, and the slight yellowish tinge can only 
be detected by rigid comparison. M. Eugene Peligot has been 
making experiments, with the view of substituting zinc for copper 
in the alloy. The process employed is very simple, and the results 
of combination in various proportions are said to be very satisfactory. 
The fusibility of the new alloys is greater than that of the alloys 
of silver and copper; they are very sonorous, elastic, and malleable, 
and no verdigris is formed by contact with acids. The most 
economic method of restoring the coinage would be the employment 
of the old silver in the new alloy. One per cent. of zinc is already 
employed in the French copper coinage, and this small proportion 
suffices to give qualities to the coivage which copper does not 
possess. The small Swiss coins made at Paris contain zinc 
associated with copper, nickel, and silver. M. Peligot has formed 
alloys in the following proportions:—Silver 950, zinc 50; silver 
900, zinc 100; silver 800, zinc 200. Ternary alloys—silver 900, 
copper 50, zinc 50; silver 800, zinc 100, copper 100; silver 835, 
copper 93, zinc 72.—Journal of the Society of Arts. 

ocomoTive Engines on Higuways.—In accordance with the 
decision of the noblemen and gentlemen forming the deputation 
which recently waited on the Secretary of State for the Home 
Department, requesting him to rescind the orders issued by him 
prohibiting the passage of locomotive engines along the bighways 
of certain districts, excepting during very inconvenient hours at 
night, the following regulations were drawn up and recommended 
ly the committee appointed on that occasion for approval by Sir 
George Grey :—“ That in the opinion of the committee appointed 
ty the deptutation which waited upon Sir George Grey, Bart., upon 
tne use of agricultural locomotives on the high roads, it will be suffi- 
cient for the protection of the public, under the Locomotive Act, 
1864, if Sir G. Grey requires the owners, or persons in charge of 
such engines when travelling on the public roads, to have some 
person to accompany or precede the engine, whose duty it shall be 
‘» signal the engine driver when he deems it necessary to stop or 
slacken the speed of the engine, and who shall be instructed to 
ussist horses and carriages drawn by horses passing such engines ; 
aud as a further precaution it is recommended that the speed should 
'e limited to four miles an hour.” The following is the reply of the 
ilome Secretary :—“ Whitehall, Feb. 14, 1865.—My Lord,—I am 
directed by Secretary Sir George Grey to acknowledge the receipt 
of your lordship’s letter of the 11th inst., forwarding a copy of a re- 
solution of the Agricultural Locomotive Committee in reference to 
the use of locomotives on high roads; and I am to inform your 
lordship that Sir George Grey does not think he is empowered by 
‘4W to impose on the owners of Iccomotive traction-engines 
egulatious of ithe nature proposed in the resolution of the committee; 
but that he would suggest that the owners of such engines in any 
ulstrict in which a restrictive order is in force should give public 
sotice that they are willing to adopt such regulations, and should 
*scertain whether their adoption would be satisfactory, so as to 
admit of a revocation or modification of the crder.— I have the honour 
t» be. my lord, your lordship’s obedient servant, H. Waddington.— 
ibe Lord Kinnaird, K.T., Rossie Priory, Incleture, N.B.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE INJECTOR. 

Sim,—I notice in your impression of the 24th ult. an interesting 
letter from your correspondent, “M. M. S.,” in which he has 
unwittingly fallen into an error regarding the working of injectors 
when he states, near the end of his letter, that “he would not re- 
commend injectors for sea-going steamers, as they are more suited 
for higher pressures than those usually carried in marine boilers.” 
The fact is, both in theory and practice, the injector works best at 
low pressures—indeed its action is mainly due to the difference 
between the densities of the steam and the water, which difference, 
it does not require demonstration to prove, is the greatest at the 
lowest pressures. 

From considerable experience in the working of injectors I may 
safely state that a good practical result may be obtained from pres- 
sures much below those carried by sea-going steamers. 

94, Higher Chatham-street, Manchester, J. GresHam, 

March Ist, 1865. 





THE BESSEMER PROCESS. 

Sm,—Mr. Baker wishes for facts relating to this process, and I 
believe 1 can furvish him with some in addition to those contained 
in my letter in your last week’s impression. 

Mr. Baker says, ‘It has been found advisable in England to use 
a pure iron containing about 5 per cent. of combined carbon for the 

urpose of recarbonising the iron after it has been submitted to the 

Jessemer process.” And again, he remarks, * Supposing such a 
pure iron, containing about 5 per cent. of carbon, could be obtained 
for a philosophical experiment, I should very much like to try 
whetber it would not act in the Bessemer process quite as well as 
spiegeleisen.” What strange circumlocution, mystification, and 
palpable contradiction is here ivvolved. First, Mr. Baker states that 
pure iron is generally used to recarbonise and rectify the Bessemer 
metal, and then he goes on to wish that he could obtain some pure 
iron for a philosophical experiment. Why not at once admit the 
undeniable fact that every manufacturer of Bessemer metal in the 
kingdom uses spiegeleisen, and not pure cast iron, to recarbonise 
and rectify the products obtained under the Bessemer process? And 
why not admit the equally undeniable fact that spiegeleisen is no 
more a pure iron than the gold alloy used for our coinage, or by 
goldsmiths, is pure gold? What a strange contradiction in terms 
to assert first that spiegeleisen is a pure iron, and then immediately 
to cite as a proof to the contrary the fact that it sometimes contains 
11 per cent. of metallic manganese! Is brass pure copper, and is 
pewter pure zinc? For if spiegeleisen be pure iron, such preposterous 
paradoxes may be admitted. 

Mr. Baker has shifted his ground as to the manganese in Besse- 
mer metal. In his former letter he speaks of the small quantity 
chemists find init. In his present letter he gives a plain coutradic- 


| tion to this, his own statement, and speaks of “the fact of no man- 


ganese being found in good Bessemer metal.” If Mr. Baker wishes 


' to sustain a character for sound and logical reasoning, he must es- 


chew these unfortunate contradictions. Mr. Caron has, it appears, 
one opinion about the effect of manganese, and Dr. Percy, it seems, 
takes a different view of the subject; but what, let me ask, do either 
of these gentlemen, unquestionable as their ability is in their own 
proper sphere, know about the practical details of metallurgy ? 
And what are their opinions worth when confronted with the un- 
mistakable practical results obtained by the use of spiegeleisen, and 
which results no other iron, pure or impure, can produce in combi- 
nation with Bessemer metal 

Mr. Baker assures me “ that no*manganese could have corrected 
the faults of the Pontypool Bessemerised iron” 1 mentioned in my 
last week’s letter. Unhappily, for the validity of Mr. Baker's 
confident assurance, I here detail the subsequent experiments made 
with these very Pontypool iron rails. 

1 broke up the rails, and having melted the fragments in melting 
pots, l added 3 per cent. of spiegeleisen in the melted state to the 
melted iron rail. The mixture was then cast into ingots, and a 
quantity of blooms drawn from them were sent to the tinplate 
works of Mr, Thomas Attaway, of Sydney, where they were rolled 
into plates. Mr. Attaway was so pleased with these plates that he 
brought me a quantity of them himself, and stated that they were 
the best tin plates he had ever seen. Mr. Hallam, of the Forest 
Tin-works, Swausea, gave a similar opinion. 1 have specimens of 
these blooms of Pontypool Bessemer iron twisted cold, and also of 
the tin plates made from them after the iron had been alloyed with 
spiegeleisen, and, therefore, with metallic manganese. 

Mr. Baker states that “he knows that some of the best railway 
tires that have ever been made of Bessemer metal were made by 
Mr. Goransson without spiegeleisen.” Such may have been the 
case, but as I have the distinct assurance of three of our most emi- 
nent railway engineers that not a single trustworthy tire was ever 
yet made from Bessemer metal, Mr. Gorausson’s may have been the 
best, and yet of no commercial value. 

Mr. Baker does not seem to be aware that the value of a 
manganesic pig iron is due not merely to the presence of manganese, 
but to the absence of sulphur and phosphorus. English irons, 
therefore, that contain a large percentage of mangupese are not 
valuable for the Bessemer process, because they contain sulphur aud 
phosphorus to an extent that more than counteract e beneficial 
effect of the manganese. 

That the use of spiegeleisen in the Bessemer process has not 
been recorded in certain treatises upon the pneumatic process, is by 
no means remarkable, for the fact of the success of the Be-semer 
process being due solely to my invention, patented in 1856, for 
adding spiegeleisen to Bessemer metal, has only in the pst three 
months found its way into print through the instrumentality of 
Mr. Zerah Colburn, who alone up to the present time has done me 
this piece of justice. Rost. Muse, 

Belgrave-house, Cheltenham, 27th Feb., 1865. 





Biwper’s Patent THEopoLite.—Messrs. Elliott, of the ‘Strand, are 
manufacturing theodolites, the invention of Mr. B. P. Bidder, of 
Gateshead, in which the improvement consists in setting two 
telescopes, the object glasses of which are reversed and attached to 
the vertical arc. When this theodolite is used for levelling by 
vertical angles, the surveyor is enabled to take his foresight after 
he has taken the backsight, without altering the instrument or 
resetting the telescopes. <A great saving of time is thus effected 
and greater accuracy obtained. This applies particularly when the 
instrument is used for levelling in mines. Theodolites of the 
ordinary make can be readily altered according to Mr. Bidder's 
patent at a small expense, 

COMMUNICATION BETWEEN Passencers AND GuaRps.—We under- 
stand that the report of the managers of tho railways who were 
appointed to inquire into the whole question of providing communi- 
cation between passengers and guards in trains in motion will 
shortly be ready. The report will not recommend the adoption of 
any general plan, as none of the numerous modes of communication 
which have been submitted to them are considered sufficiently free 
from objection in actual use. It is understood, however, that the 
London and South-Western, the London and North-Western, the 
South-Eastern, and some,others of the leading lines, will each adopt 
some plan which is considered most likely to answer the object 
required, and give it a trial for some time on one or more of the 
trains with a view to its being subsequently reported upon, The 
general opinion of the committee is that a means of communicating 
between passenger and guard is certainly not required on metropo- 
litan or suburban lines which have stoppages of the trains at short 
and frequent intervals. The principle of communicating by 
electricity is considered to be the best, provided it can be carried 
out free from various practical objections which have beeu urged 
against the system, 











AN AMERICAN IRON ASSOCIATION. 


Some months since an association of the ironmasters of the 
Northern American States was formed, the body holuing its first 
meeting on the 16th of last November, at Philadelphia. At this 
meeting a board of managers, thirty in number, was elected, and a 
president, vice-president, and secretary appointed to draw up the 
coustitution, and declare the objects, which the meeting agreed upon, 
as forming their united purpose. ‘Lhese are :— 

1. The issue of a bulletin of information to members. 

2. The keeping of a record of skilful persons in each department 
desirous of situations. . 

3. The introduction of trained labourers from abroad and their dis- 
tribution among the members. 

4, A place of permanent record for depositing plans and samples 
for mutual examination. 

5. The watching legislative enactments having relation to the 
trade, and the proper direction and exertion of influence on Congress, 
and the securing protection to the manufacturers of steel and iron. 

The articles of the constitution will be read with interest. We are 
indebted for the copy which we append to Ayland’s Jren Trade 


Circular. 
CONSTITUTION. , 

AxticLx 1, The general objects of this association shall be to pro- 
cure, regularly, the statistics of the trade both at home and abroad. 
To provide for the mutual interchange of information and experience, 
both scientific and practical. ‘To collect and preserve all works re- 
lating to iron and steel, and to form a complete cabinet of ores, lime- 
stones, and coals. ‘Io encourage the formation of such schools as are 
designed to give the young ironmaster a proper and thorough scien~ 
tific training, preparatory to engaging in practical operations. And, 
generally, to take all proper measures for advancing the interests of 
the trade in all its branches. 

Articce 2, The affairs of the association shall be conducted by a 
board of thirty managers, to be chosen annually by ballot, on the 
third Wednesday of November, by the members of the association. 
They shall continue in office one year, and until others be chosen, 
and shall have power to fill vacancies that may occur in their 
body. They shall, from among their members, at the first stated 
meeting, elect a president, five vice-presidents, and a treasurer, 

ARTICLE 8. The funds of the association shall be at all times subject 
to the control and disposition of the board of managers, but they 
shall have no power or authority to enter into any contract what- 
ever, in behalt of the association, involving any debt or liability on 
the part of the association ; nor are the members to be at any time 
accountable for any contracts made by the directors, beyond the 
funds in the hands of the treasurer. 

Article 4, All persons, firms, or incorporated companies in- 
terested in the manutacture of iron and steel, in the United States, 
may become members of the association upon paying a contribution 
fee annually of one cent per ton of 2,000 ibs. on euch and every ton 
of pig iron and steel in any marketable sh. ade at their respec- 
tive works—the first assessment to be made on the product of their 
works for the year ended November Ist, 1864. Persons not engaged 
in the manufacture of iron or steel, but whose pursuits are in har- 
mony with the objects of this association, may be elected members 
by the board of managers, and shall pay an annual contribution of 
a sum to be fixed by the board. Honorary or corresponding mem- 
bers may also be elected by the board of managers. All members 
chosen by the board shall be elected by ballot, and the aflirmative 
vote of two-thirds of the members present shall be necessary to 
elect. The candidates for election shall be nominated at one stated 
meeting, and the election take place at the next or sume subsequent 
stated meeting. All members elected by the board shall be re- 
ported to the next meeting of the association. Any member who 
refuses or neglects the payment of his contribution for one year, 
shall not be entitled to vote. Should payment of the same be 
omitted for two years, his right of membership in the association may 
be forfeited, but he shall not thereby be released from the payment of 
his arrears. The resignation of «ny member not in arrears may be 
accepted by the board of managers. 

ArTICLE 5, Firms, incorporated companies, or individuals, shall be 
entitled to vote as follows, to wit:—For an annual contribution of 
tifty dollars, or less, one vote ; if more than fifty and less than one 
hundred dollars, two votes; and of one hundred collars and upwards, 
three votes. 

AnricLe 6. The board of managers shall have power to make 
such bye-laws as may be deemed necessary, not inconsistent with 
this constitution ; to employ necessary oflicers, and to allow them 
such compensation as they may think proper. 

ArricLe 7, Any alteration or amendment in these articles shall be 
proposed at a stated or special meeting of the association, to be 
approved by two-thirds of the members present. 





Tue Perstan Guir Capiu.—Mr. Webb, the engineer in charge 
ofthe Persian Gulf submarine telegraph, bas given some particulars 
of the state of the cable, which had in many places to be taken up and 
repaired. In some parts there was complete separation, evidently 
caused by the cable chating on the rocks, and in others the outer serving 
had been removed in many places. In one place for a mileand a quarter 
the serving had entirely disappeared, although there were no signs of 
heavy chating on the iron. The galvanising had entirely disappeared 
also. In this particular case the removal of the serving, Mr. Webb 
thinks, has been the result either of the sea actually washing it off, 
or it has been the work of some destructive insect (sic.) In the same 
correspondence we are told that the tribes through whose territories 
the land line was being constructed towards Bagdad, had offered no 
opposition to the work.— The Friend of India. 

THe BenGaL Sreamsuip.—The Bengal has at length been re- 
moved from her precarious position on Shalimer Point, ana is once 
more afloat on the river, apparently uninjured. Her rescue has 
been effected by Messrs, Mackintosh, Burn, and Co., who undertook 
the contract at one lakh and forty thousand rupees, in November. 
The position of the steamer after the cyclone was on the mud bank 
of the river, left dry at every low tide, and sloping very gradually 
outwards to the navigable channel, Thesteamer when lightened by 
the removal of her engines drew 14ft. of water, and at hin spring 
tides there was this depth of water only on the outer part of the 
shoal outside her position. The course adopted for her removal was 
to enclose the part of the mud bank on which she lay, and then to 
dig the mud from beneath her bottom, to allow her gradually to sink 
to such a level that, on the admission of the water, she might be 
dragged and floated out. This ditticult operation was effected with- 
out accident, and on the 29th of December, a channel having been 
dredged and dug through the mud bank outside, the water was 
admitted to the enclosed dock, and the steamer successfully removed 
by the aid of tugs. Those who have made a passage in this fine and 
comfortable vessel will, doubtless, be glad to learn that she is once 
more at liberty and uninjured, and will shortly be in readiness to 
take her turn on the Suez line. 

Tue Harsour or Kiei.—We have received reliable particulars 
relative to the transformation of the harbour of Kiel into a milita) 
port, and the construction of dockyards and naval depéts. Almostall 
the land required for this purpose has already been purchased, the 
owners being largely compensated. This vast enterprise has been 
taken in hand by an Anglo-German Company, which is said to be 
under the special protection of the Crown Prince of Prussia. Finan- 
cial men of the highest standing in Germany are connected‘with the 
undertaking, Baron Von Erlanger, of Frankfort, and Messrs. Heine 
being among the ver. The pany will issue shares of 1,000 
marks each, payable in two years, so that small capitalists may 
be induced to | harehold The dockyard is to be con- 
structed on a magnificent scale. The principal object of the company 
is the construction of iron-clad ships of war, but the component parts 
of the ships and the material itself will, as far as practicable, be pre- , 
pared on the company’s premises; thus, for instance, it is intended to, 
construct an engine factory, which will giveemployment to 1,000 men, 
It is understood that the company is in ion of a certain guaran- 
tee, and that Prussia engages to give all her orders to the new com- 
pany.—Pall Mali Gazette. 
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JONES’ IMPROVEMENT'S IN THE MANUFACTURE OF S3RICKS, TILES, &c. 


=. 


Tuts invention, patented by Mr. J. Jones, engineer, Birmingham, 
consists in moulding clays, earths, and other materials, capable of 
being so treated in a dry or comparatively dry state by passing the 
material through a furnace, and thence through a machine by which 
it is moulded. The description of furnace employed is, by prefer- 
ence, of the reverberatory kind. In the body of the furnace is 
placed a drum, around which a flat endless chain works by motion 
received through spur gearing, or in any other suitable way from 
the engine which drives the moulding machine; and when clay is 
employed, as for instance in making bricks, the clay is first passed 
through edge rolls at one end of the furnace, whence it is passed on 
to the endless chain, upon which chain are fixed teeth or tines, that 
tear it and well amalgamate it, leaving it in athin sheet upon the 
chain, By the motion of this chain the clay is delivered at the 
opposite end of the furnace to that at which it entered in a partially 
dry state, and is deposited upon a circular disc, revolving horizon- 
tally, and provided with a vertical scraper to remove the material 
into a hopper. By this operation the -team is thrown off from the 
clay before moulding, or, as shown in the engraving, the clay may 
be taken from the ground as it is left by the furnace, and by means 
of elevating buckets to the level necessary for passing into the 
moulding machine through the hopper before named. 

This moulding machine is illustrated in the annexed engraving, 
in which Fig. 1 is a side elevation; Fig. 2, an end elevation; Fig. 3, 
a plan upon the line A, B; Fig. 4, a plan upon the line C, D; and 
Figs. 5 and 6, transverse vertical sections throush portions of the 
machine, as adapted to the manufacture of bricks. 1, Fig. 1, is the 
elevator, by which the clay is taken as it has left the furnace and 
conveyed into the hopper; 2, thence it passes into the cavities, 3, 
Fig. 6, upon the revolving drum, 4, mounted upon the crank shaft 5, 
upon which crank shaft is also mounted the ratchet wheel 6, Fig. 1, 
each tooth in which correspoads with the traverse of one of the 
cavities 3, Fig. 6; 7 are the cranks; 8, the connecting rod attached 
to the crosshead 9, to which are also attached the links 10, connected 
to the levers 11; these levers are four in number, and are double, so 
as to work both sides of each die; the dies are marked 12, the 
cylinder 13, and the piston rod 14; 15 is the steam pipe, and 16 the 
exhaust pipe; 17 are the standards of the machire; 18, the fly- 
wheel; 19, the bed plate; and 20 the delivery platform, with an 
endless band worked by the crank shaft of the machine, and actu- 
ating the platform; 21 is the body of the machine, containing the 
moulding apparatus, 

The operation of the machine is as follows :—The clay, as before 
stated, is thrown from the hopper into the cavities 3, by the revolu- 
tion of the drum 4; the charged cavities are brought in succession 
to the moulds, the escape of the loose clay from the cavities during 
such revolution being prevented by the casing or cover 22 of that 

rtion of the drum; the cavity immediately over the moulds now 

ischarges its clay between the dies 12 during the time the drum 
stands, when the cams 23 are brought into operation. These cams 
are mounted upon a crank shaft 5, and bear upon the roller 24, 
which governs a plunger 25, which forms the top die of the mould; 
the other roller 26 is connected with rods 27, and works in a crank 
late 28, Fig. 5, upon the crank shaft 5. Cams shown in dotted 

ines at 29, Fig. 6, are formed upon this plate 28, aud the roller 26, 
travelling up the cam from z to y, raises the lower die of the mould, 
and also the top die or plunger 25, which, being thus removed from 
the cavity occupied by the clay, leaves that cavity freo to receive the 
moulded brick, which is thrust into it by the upward motion of the 
lower die 80. In this position the brick is carried round by the re- 
volving drum, until it reaches such an angleas will allowitto slipfrom 
the cavity on to the inclined plane of the travelling platform, whence it 











is carriedaway for delivery. Assoon as the brick is clear of the bottom 
die 30, that die, by the action of the cam, falls back in its original 
position at the bottom of the mould, and the mould is ready to 
receive another charge of clay brought round by the revolving 
drum. The brick is thus compressed on all sides and both ends, the 
pressure being by means of the four dies 12, ou the sides of the brick, 
and the brick being also confined between the lower die 30, and the 
plunger or upper die 25, governed by the cam 23, is moulded on 
the two ends as well. The moulding and delivery of each brick 
occupies half a revolution of the crank shaft ; thus two bricks are 
formed at each revolution. In mianufacturing other forms than 
bricks, it is merely necessary to alter the form of the pressing sides 
of the dies, and to adjust them suitably, and in manufacturing 
bricks or blocks of fuel the only deviation necessary would be in 
the travelling chain in the furnace, which would require no teeth 
or tines to tear up the material, as it merely has to be for a time 
upon the face of the chain under the operation of heat to render the 
bituminous properties of the material capable of producing adhesion 
under the moulding process. 


Improvements IN Coke Burning.—(/ vom our Correspondent).— 
Messrs. Campbell and Co., of Selly Oak, have introduced certain 
improvements in the manufacture of coke which appear likely to 
be productive of good results. The gases arising from the burning 
coals were conducted by a flue from the heap of burning coals to 
the mouth of the boiler furnace and were there ignited and con- 
sumed, instead of being discharged into the air aud poisoning it, 
destroying vegetation and injuring people's health. Ilere, then, is 
the first advantage : the saving of the air from contamiiation. The 
second advantage arises in this manner: the gases, being 
ignited at the mouth of the furnace, play in flames through the 
boiler flues, and contribute so much to the heating of the boiler that 
a small quantity of slack only is required to generate the necessary 
steam for moving the machinery. Another improvement adopted 
at Messrs. Campbell and Co.’s is the conducting of steam by a 
simple arrangement of pipes on or below the ground, through the 
heap of coals, as soon as it is considered that it bas been sufliciently 
burned. There are two advantageous results claimed for this 
expedient. The first is that the burniug mass is quickly extin- 
guished, and the coke can, therefore, be removed sooner than if it 
were allowed to cool of itself, in accordance with the usual practice. 
The next is that any sulphur which remains in the coke goes cff 
with the steam, as it (the steam) passes through the burning heap. 


Tue Bomsay Press Company.—We learn from the Zimes of India 
that on the invitation of Messrs. A. C. Brice and Co., a large 
number of gentlemen assembled on the afternoon of the 21st Jan., 
to commemorate the opening of the Bombay Press Company's 
works at the Victoria Bunder Colaba. The company rent a portion 
of the land belonging to the Victoria Land Company, and on which 
they have erected their premises. The building is about 26vft. long 
by 95ft. wide, has one floor above the ground floor, and is built 
chiefly of wood, the basement being paved throughout with stoue. 
At oue end are placed the engines and boilers, the former, three in 
number, being each 40-borse power, double cylinder, direct- 
acting; the six boilers are each 20ft. long and 6ft. diameter. 
The twelve presses are ranged facing each other, six on 
each side down the centre of the building, four being connected 
with each engine. Each press has three cylinders, the centre one 
being only used while the cotton is in its more pliable state. By 
this means the press is forced up very rapidly at first, the cylinders 





ERAN 


! y Jaa Val 


ESSN] 


HD 12 


SMa muney 





on each side filling of themselves, owing to the tank being on an 
elevated position. Ata certain point another valve is opened, and 
the same quantity of water is divided between the three cylinders, 
of course giving greatly increased pressure, the whole pressing 
occupying about 30 sec. The second, third, and fourth presses are 
then forced up by the same hydraulie process, In the meantime the 
bales are being lashed in the floor above, and by the time the engine 
has forced up the fourth press the first bale will have been lashed 
and removed, and the press azain filled with cotton. The economy 
of keeping up this continuous round of work must be apparent and 
it is confidently estimated that each set of four presses will turn out 
four bales every five minutes—that is, one bale every 1} minute, or 
three bales in the same time when the twelve presses are at work 
together. The task of getting the works into operation has entirely 
devolved upon the company’s engineer, Mr. Henderson. ‘This 
gentleman arrived in Bombay ou Jan. 11th, 1864, and after his 
arrival had to make his plans and see them carried into execution. 
The first vessel with machinery for the company did not arrive in 
Bombay harbour till the middle of February. ‘lhe company’s ma- 
chinery exceeds 500 tons in weight, and considering that Mr. 
Henderson has had to see to the landing of it himself, nearly half of 
it coming to hand during the monsvon, and considering that he has 
had no European assistance till within the last few weeks, his 
success has been most marked. The engines and boilers are iu per- 
fect working order; eight cf the presses are thoroughly complete, 
aud the remaining four will shortly be quite finished. Ly 
the hour appointed, two o'clock, many of the principal guests 
had arrived, and were wandering about the extensive building, 
examining the company’s machinery. ‘The steam was up, and 
everything ready to show the visitors not only the superiority of 
the presses, but that they were actually in working order. Afier 
waiting for the laiest of the guests to arrive, the word was given to 
makea start, and all immediately repaired to the engine-room. In 
the absence of a lady, the ceremony of christening the engine at 
starting was performed by a sou of Merwanjee Framjee, one of the 
directors of the company. ‘The engines were all started in a few 
seconds, and the guests being satisfied with the excellent manner 
in which they were working, at once repaired to the press-room 
immediately adjoining. Arrived at the press, Mr. Henderson, the 
engineer, opened the valve, and immediately the pistons began to 
rise at a rapid rate, the process occupying about thirty seconds. A 
second press was then worked ipa similar manner, after which the 
visitors ascended to the second floor, to wituess the process of 
lashing. Here the inexperience of the lashers was very apparent, 
but it was not to be expected that the men could be efficient without 
practice ; a few days’ work, however, will soon remedy this. 


A Ramway Tunnet unper tat Town or Scarsorovcu.—A few 
years ago the town council of this place granted permission to Mr. 
J. F. Fairbank, C.E., to connect the no:th and south sands by a 
tunnel running underneath the very centre of the town. Certain 
circumstinces prevented Mr. Fairbank carrying out his project at 
the time, but it has just pow revived in his hands, and °tbhere 
appears to be no doubt that, if the owners of property in the pre- 
posed line of road mect Mr. Fairbank in a liberal spirit, the under- 
taking will be carried vut. ‘The carriages will be propelled on the 
pneumatic system. The line would be a very great accommodation 
to the thousands of visitors who resort hither in summer, numbers 
of whom weary themselves sufficiently by walking the level sands, 
and to whom the climbing of the hilly town is often a great objec- 
fee. The journey will occupy two minutes.—Lastern Morning 

ews. 
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TO CORRESPONDENTS. 

NoticE.—A SPECIAL EDITION of THE ENGINEER ¢ 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
tusertion. must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 


W. H. W.— Write to a bookseller. 

W. ‘I. (Manchester).— Certainly not. 

P. O, (Stockton).—Bourne's ** Catechism of the Steam Engine” will possibly 
suit your purpose. 
. J.— You can obtain the tools and the information you require from 
Messrs. Holtzapffell, Charing Cross. 

W. P.— Depends on the proportions of the metals. 
is only mechanical. Yes, toa certaw extent 

J. %. (Manchester).—A great number of works on bridges and girders have 
been published; any bookseller will supply you with a list. 

LeonakD — You wuld probably do very well in Russia. Get an introduction 


As a rule, the combination 


to some firm sending out machinery or executing contracts in that countre. 

Fry WurtL.—Let V equal velocity of circumyerence of wheel in, feet per 
gi " 2000 

mirule, and P equal the hovs:-power of the engine; then . ” =W 


weight of wheel in cwts. 

F.C. T. G.— We regret that we ave unable to supply you with the address you 
vequire. You can obtain it, we imagine, rom the Mersey Steel and Iron 
Works Company. 

J. H. (Austri«).—One of the best continuous brakes yet brought out is em- 
ployed on the North London Railway. You can obtain every information 
by addressing the Locomotive Superintendent, at Bow, Newall's brake is 
sparingly used. 

F. 8.—We hardly understand your question. We could not afford the 
space necessary to give you @ complete list of all the firms who cast shells 
and manufacture guns. The Elswick Orduance Company, the Blakely 
Ordnance Company, Mr. Whitworth, and the Mersey Steel and Ironworks 


are the principal makers of guns and projectiles in England, 
Emiue.— Speaking in general terns, the fire-box boiler would evaporate the 
largest quantita of water per pound of coal burned. It would not follow, 


however, that it would, therefure, be the best boiler of the two under all cir- 
cumstances, ts advantages would mainly depend on the kind of fuel 
burned the force of the draught, &c. Thus, with »mail coal the Cornish 
boiler would give better results. Builers should always be desiyned with 
striet regard sor the peculiarities of the fuel tobe used. 

SULSCKIBER.— A drum 24/t. in diameter will not overload your eagine. We 
recommend a diameter of about 15ft. for the first coil, if the rope rules on 
itsels, as is usual in Staffordshire; if not, you may increase the diameter 
by a couple of feet. In reply to your second question, the requisite load on 
the piston may be determined by multiplying half the circumference of the 


peston by half its diameter ; the product will give you the area in square 
inches, Multiply thas by the pressure in the cylinder, and this again by 
the number of Jeet the piston moves through during one revolution. Next 


multiply the weight of all the stamps lifted during « revolution of the 
engine by the height in feet to which one is lifted. The product must be less 
than the load on the piston multiplied ly the distance it passes through as 
Jirst yound, or the engine will not work. 


Exparte KEMPSON, Re BARKER. 
(To the Editor of The Engineer.) 

Sir,— In your impression of last Friday, referring to the Commissioner’s 
judgment in Re Barker and Son, you say :—** We may add that on appeal 
the Lord Chancellor has overruled the judgment by which this court had 
before allowed the claim for time bargaining of Mr. Walduck.” 

As such a remark is calculated to do us great injury, and entirely misre- 
presents the nature of our claim, we must ask you in your next number to 
correct the impression your remark conveys. 

It is true the Lord Chancellor has reversed the decision of the Registrar, 
but not because the transactions were time bargains. 

The assignees attempted to upset the proof on that ground before the 
Registrar in the first instance; but so convinced was his Honour that the 
imputation was groundless, that he would not even hear our solicitor, Mr. 
Shipman, on that point, saying then, and repeating afterwards in his 
judgment, that there was no ground for alleging that the transactions were 
time bargains. 

So again before the Lord Chancclior the counsel for the assignees, who 
opened their case with some such impatations, was stopped at once by the 
Lord Chancellor, and on being pressed by his lordship, admitted that the 
sales and purchases were bond side, and not time bargains, 

Acting strictly as brokers, and having nothing to gain by the rise or fall 
in the market, we made these purchases and sales for Barker ; we incurred 
liabilities on his account ; and, in the contingency of his not paying, we 
had ourselves to make good the amount for him to the sellers of the iron. 

It is for such amounts for money so paid that we seek to prove, and 
although the Lord Chancellor has decided that the law will not admit our 
proof, it is not on the ground that the transactions were time bargains. 

The assignees admit that we acted simply as the agents of the bankrupts; 
but they have thought it right to contest this claim, with a view toa division 
of the assets amongst creditors who are in the same category as themselves, 

That the decision of the Lord Chancellor inflicts, if acted upon, a gross 
practical injustice on ourselves, but one opinion has been expressed, so far 
us we are aware, except gst those i Jiately interested in a different 
result. 

The matter is not yet settled ; we have obtained leave to appeal to the 
House of Lords, and on hearing of our intention, and that we should be 
ziat of the co-operation of the trade in Glasgow, we at once received a 
muost gratifying letter from Messrs. James Wat:on and Co, of that city, 
enclosing «list of merchants and brokers, who may be said to fully represent 
the commercial portion of the Scotch iron trade, who have agreed to do so. 

We need not say that this influential and powerful support would not 
have been so promptly and kindly tendered to promote a# claim for time 
bargaining. 

We appeal to your sense of justice to insert this letter, and we subjoin a 
list of the firms referred to, H. J. WALDUCK AND Co. 

{James Watson and Co., Robinows and Majoribanks, Theodore Hertz; 
M. and W. Connal and Co.; p.pro William Cvivin. Robert Wotherspoon ; 
Mernwen, Bryson, and Co ; William Malcolm and Co., Thomas Thorburn ; 
p.pro Leisler, Bock, and Cv , P. Assur; Jobn E. Swan and Brothers, W. D. 
Bankin and Co., Wil!. and Henry Moore, Moffat and Burns, Reichmann and 
Co. ; Gillon, Schmitz and Co. ; J. B. Hamilton, H. L. seligmaun, R. and I. 
Granger. ] 








MEETINGS NEXT WEEK, 

INSTITUTION OF Civi, ENGINEERS.—Tuesday, March 7th, at 8 p.m.: “An 
Account of the Drainage of Paris,” by H. B. Hederstedt, Assoc. Inst. C.E. 

SOCIKTY OF ENGINEXKS —Moucay, March 6th, at 7 p.m.: On Strength 
and Rigidity.” by W. E. Kechs, 

Roya UNITED SERVICE INSTITUTION. —Saturday, March 4th, at 2 o’clock 
precisely, the Thirty-fourth Anuiversary Me-ting will be held in the 
lectnre theure of the In-titut.on, his Grace the Duke of Somerset, K G , 
First Lora of the Admiralty, in the chair.—Evening meeting, Mouday, 
March 6th, at 8 30. : * Some early Breech-loaders,” by Mr. John Latha::, 
—Friday, March 10th, at 3p.m.: “ The Indian Miltary Establishments, 
their Organisation and Cost,’’ by Col. G. Balfour, C.B. 





Letters relating to the advertisements and publishing department of this paper 


ave to be addressed to the publisser, MR.GEOKRGE LEOPOLD Ricu# ; all otier | 


letters and communications to be addressed to the Bditor of ‘11% ENGINEKR, 
163, Strand, London, W.C. 

Tuk ENGINEBR can ve had, oy order, from any newsagent tn town or country, 
and at the various railway stations; or it can, tf preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 

Half-yearly (including double number) lds. 9d. 
Yearly (including two double numbers) £1 | 18. 6d. 

If credit be taken, an extra charye of two shillings and suzpence per annum 
will be made. 

‘ne Enoxnar is registered for transmission abroad. 

Advertisements cannot ve guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 


under 1s three shillings: each line afterwards, eight pence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
sing'e advertisements from the country must 4e accompanied by stamps in 
payne t. 
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NAVAL ORDNANCE, 


DvrinG the last ten months the labours of the Ordnance 
Select Committee have been principally directed to the 
carrying out of a course of important experiments at Shoe- 
buryness. Ostensibly these experiments have only been 
intended to determine the relative merits of four diffe- 
rent systems of rifling, and five varieties of projectiles. 
Regarded from a proper point of view, however, we find 
that much more is really involved than appears at first 
sight. ‘The guns under probation represent the latest 
developments which heavy ordnance has undergone. It is 
not too much to say, indeed, that these four systems of 
rifling are the best yet produced for naval purposes; dnd 
if causes are to be followed by their proper effects, it is 
much more than probable that the gun regarded as the 
best by the committee, will be accepted by the Govern- 
ment as the representative of the future armaments of our 
iron-clad frigates. It is true that only certain functions of 
each gun are being tested, but it must be remembered that 
the character of any system of rifling adopted, modities and 
governs everything else—except, perhaps, mere weight— 
connected with the use or manufacture of ordnance. 
On this element ultimately depends not only the powers of 
endurance of the piece, but its practical adaptation to the 
ends sought to be obtained. So powerful, indeed, is the 
influence exerted, that the general characteristics of a gun 
can be determined with approximate accuracy from the 
mere consideration of the description of projectile employed, 
and the nature of the grooving intended to give it a motion 
of rotation. 

The fact is demonstrably true, and once admitted as a 
proved proposition, we are placed in a position to compre- 
hend the real magnitude of the interests involved, and 
the necessity which exists that an investigation such as 
this under consideration, should be conducted with the 
utmost possible care and impartiality. In point of fact, 
this competition is to others as the Derby is to a farmer's 
race. If neither the Shunt, Scott, Lancaster, or French 
gun is found to meet the required object, to supply the 
present pressing want, then has the gun yet to be 
invented which can act a better part. The questions 
involved just now do not relate to mere size. Each of the 
systems of rifling being tested is just as applicable to a 
10in. or even a ldin. gun, as it is to the 7in. guns at 
Shoeburyness. The problems connected with the weight of 
guns must be solved at another time, and in another piace, 
They are governed by considerations with which rifling 
has comparatively little to do. The arrangements to be 
adopted for mounting, working, and protecting ordnance 
on board ship, exert an influence on the actual dimensions of 
guns far more powerful than the difference in the amount 
of the strains proper to different systems of grooving, 
and these questions the committee have, for the present, 
left untouched. Wisely or foolishly, the guns are tested, 
not at sea, but on the practising ground at Shoeburyness. 
The only functions tested are range, accuracy, endurance, 
and facility of ioading, and to all intents and purposes, 
correct conclusions might as easily be arrived at on these 
points with guns one half the weight of those actually used. 
Whether the 7in. gun is to be the naval gun of the future 
or not the present experiments are not intended to deter- 
mine, Their object is achieved when it has been definitely 
settled which inventor has produced the best screw and the 
best projectile. All the rest will remain in the hands of 
the Admiralty. Jt must be borne in mind, however, that 
this is not, in any sense, a competition between the smooth 
bore and the rifled gun ; and as the difference between the 
magnitudes of the strains thrown on ordnance by variations 
in the character of rifling, is very much smaller than the 
difference between the strains due to any system of rifling 
whatever, and those to which thesmooth bore is subjected, 
the question is divested of much of the complexity with 
which it would otherwise be surrounded, and the labours of 
the committee are in so far simplified. 

To the proceedings of the committee up to the present 
moment little exception can be taken. 
tion is prolonged and tedious no one can deny, but then the 
operations of Government committees always are prolonged 
and tedious. If the final results are satisfactory the nation 
can afford the display of a little patience. It 1s extremely 
doubtful, however, whether the results will be satisfactory 
to those principally interested—the men who command and 
fight our ships. ‘The committee is composed, without 
exception, of men who have nothing whatever to do with 





been perpetrated, not only during the last ten months, but 
since the question of rifled guns for the navy was first 
started. From the moment that Sir William Armstrong 
first introduced his schemes to the British Government up 
to the present time, our naval officers have been virtually 
excluded from any voice in the question of the armament 
of our fleets. Gun after gun has been forced into our 
ships; every remonstrance has been disregarded; those 
best qualified to express an opinion have had every ex- 
pression of their sentiments ignored; and, as a result, 
England’s navy is, if not actually without a gun, at least 
without one whose merits cannot be impugned. In the 
face of such facts, is it too much to assume that the present 
investigation, promising as it may appear at first sight, 
bids fair to be very barren of useful results? Military 
officers are not the men to supply their naval brethren with 
the weapons to chastise England’s foes. 

In another page will be found illustrations of the four 
different systems of rifling to which we have referred. 
Their distinctive peculiarities will be easily recognised. 
The shunt gun is too well known to require description at 
our hands. The Lancaster gun was first tried on a large 
scale, and with but indifferent results, in the Crimea. 
Since the Russian war, however, the weapon, or more pro- 
perly its projectile, has undergone peculiar modifications, 
which apparently obviate certain disadvantages under which 
it previously laboured. ‘The shot, instead of being straight 
sided, is now. planed by special machinery te such an 
angle that it exactly suits itself to the twist of the bore, 
The chase of the gun measures 7‘Gin. across the longer and 
7in. across the shorter diameter. ‘The windage is the same 
nominally for all four guns—*05 of an inch over the bear- 
ings, and -08 of an inch over the body ; but as the bearings 
of the Lancaster projectile represent the greater part of its 
surface, it is obvious that its windage is virtually nearly 
‘03 of an inch lessthan that of the others, in which the 
bearing surfaces are comparatively very small. ‘The gun 
can only be loaded with the shot in one position. A cradle 
is slung on the muzzle, in the lower part of which a small 
rail is provided, which enters into a groove cut in the shot, 
and guides it into its place. The expedient is too refined, 
we fear, to comply with the exigencies of actual warfare 
however well it may answer on the practising ground, 
Commander Scott, K.N., invented theself-centreing principle, 
we believe, in September, 1859, and his gun is constructed 
accordingly ; the curves of the grooves in cross-section are 
such that the shot, when passing out of the gun, rises on its 
ribs and centres itself in the bore. This action is very 
important, as on the absolutely centrical position of any pro- 
jectile at the moment it quits the muzzle depends its subse- 
quentaccuracy of flight. Inthe present gun the slopeishardly 
as great as it should be, and, as a consequence, the centre- 
ing action is not quite perfect, but the committee will not 
suffer the angle to be altered—the work of a few hours, 
The projectiles are simply cast to the proper shape, the 
ribs being subsequently planed, and therefore they can be 
produced very cheaply—a point in which these projectiles 
enjoy a marked superiority over either the Lancaster, shunt, 
or French shot andshell. ‘he rifling of the French gun is 
almost identical with that of the Scott gag, from which, 
indeed, it seems to have been copied, as the system—now 
claimed as the invention of the Emperor—was not made 
public until Dec. 3, 1860. Instead, however, of ribs being 
cast on the projectile, gun-metal studs are screwed into 
it, and, as these are of considerable diameter, the shell is 
very much weakened, and the sides must be maintained of 
such a thickness that the charge is proportionately redaced, 
The grooves are *2din. deep, and 2in, wide. Those of the 
shunt are ‘lG6in. deep, and 1°25in. wide, and those of the 
Scott gun ‘12in. deep, and ‘Sin, wide. 

We have tacitly admitted that the naval gun of the 
future will be rifled ; we do not admit that the policy leading 
to such a result is necessarily correct. Extreme accuracy of 
fire is not only unattainable but unnecessary at sea, and the 
only real advantage which can ensue on the use of the rifle 
is the power of throwing elongated projectiles. If this can 
be secured without impairing the other qualities of the gun, 
well and good. In any case it is absolutely essential that 
the weapon shall be capable of being loaded with the 


| utmost facility in the heat of action, and perfectly compe- 
| tent to fire spherical steel shot with very high initial 


That the investiga- | 


the sea, and who, as far as practical experience is con- | 


cerned, know nothing whatever of the qualities required in 
a naval gun. With one or two exceptions its members are 


artillery officers—well up, beyond doubt, in the science of | 


gunnery, and perfectly competent to decide upon questions | 


connected with field-pieces or battering trains. 
to a popular fallacy a ship’s gun is ncither more nor less 
than a gigantic field-piece. If this really were the case 
then would artillery officers be just the men for such an in- 
vestigation as that now pending. Unfortunately, how- 
ever, naval guns are different in almost every respect from 
tield artillery—so different, indeed, that qualities essential 
in the one are worse than useless inthe other. It is impos- 
sible that men deeply imbued with the convictions derived 
from a life-long experience in the use of a particular arm, 


According | 


velocities. Neither the shunt nor the Lancaster gun 
comply with these conditions, and as the expense of the 
French projectiles is very considerable, the balance of 
advantages in these respects appears to lie with the 
invention of Commander Scott. 


THE GIFFARD INJECTOR, 

Tne Giffard Injector was first publicly made known in 
England in our columns, in November, 1859, although the 
usual abstract of the patent was given nearly a year before. 
Itsaction wasat first regarded as most paradoxical, and much 
speculation was hazarded as to the principle whereby itacted. 
}rom time to time it has formed the subject of elaborate 
papers, and one of these was read the other evening at the 
Institution of Civil Kugineers, and three evenings in all 
have been devoted to its discussion. It is doubtful whether 
any one still seeking an intelligible description of the mode 
of action of the Injector would gather it from Mr. England's 


| paper, and we shall, therefore, at some risk of repeating 


can so far divest themselves of prejudice as to pronounce an | 


opinion worth very much on the merits of any other. The 
proper men to report on naval guns are those who have 
made the exigencies of naval warfare their study, and we 
cannot resist the conviction that a colossal error has been 
consummated in excluding navai officers from a seat on 
the ordnance committee, It is not easy to find an indi- 


What has appeared in previous volumes of THE ENGINEER, 
endeayour to give such an explanation as may satisfy 
those who, while not qualified to pursue an abstruse 
mathematical investigation, are nevertheless capable of 
comprehending the relations of natural principles when 
these are described in simple language. 

The action of the Injector depends upon certain proper- 


| ties of fluids in motion, of which the first is that whereb 


vidual who would maintain that the gentlemen who go | 


down to the sea in ships are just the persons to decide on 
the description of gun to be used by British troops in the 
field. Yet the absurdity involved in such a course of pro- 
cedure is not a whit more glaring than that which has 


a moving column of fluid, or a jet, tends to draw into itself 
or upon itself, and thus to carry along the particles of any 
fluid through which the jet is moving. ‘Thus, if a bellows 
be blown so that the blast of air shall pass near by, bat not 
through, the flame of a candle, it will be seen that the 
flame is, nevertheless, drawn by the blast. A jet of water 
directed through a body of quiescent water in a reservoir, 


| will set the whole mass into motion, not merely by raising 


the level of the whole, butéinto a motion visibly partaking 
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of that of the jet itself. This is known as the lateral / the steam jet, already condensed. If the rate of this motion | much ia the dark as to the causes by which these have been 


action of fluids. It was, no doubt, known and turned to 
account in remote times, but it even yet requires some ex- 
planation. It was applied in the old water bellows, where 
a faliing shower of water carried down a blast of air: and 
it appeared in Barber’s steam jets of 1773 and 1792, in 
Trevitbick’s locomotive blast-pipe of 1804, which, according 
to Davies Gilbert’s observations, brightened the fire, kept 
down smoke, and, in short, promoted the draught. The 
lateral action of fluids, meanwhile investigated by Venturi 
and by Dr. Young, appears in Nicholson’s “ Steam-blasting 
Apparatus” of 1806, in the Marquis Manoury Dectot’s 
schemes of 1818, and it has been since reproduced in the 
application of the steam jet, for various purposes, by Golds- 
worthy Gurney, Timothy Hackworth, Pelletin and Dela- 
barre, and others. The first one to point out that a jet of 
steam would draw and carry forward a body of water or 
other dense liquid along with it, was Nicholson, and after 
him the Marquis Manoury Dectot; Eugéne Bourdon and 
Du Tremblay in France; and Mr. Dancheil, in 1854, in 
London, thus applied the steam jet to the raising of water 
and the syrup in sugar refineries. Giffard’s discovery, in 
1858, consisted in the fact, that a jet of water thus put in 
motion by a jet of steam, possessed sufficient force to enter 
the boiler from which the steam was itself taken, and 
against its full pressure. 

The mode in which a fluid jet imparts motion to sur- 
rounding particles of fluid is not to be explained by any 
assumption of a special attraction, excited at the instant of 
the passage of the moving particles near those at rest. If 
particles A and B remain separate while both are at rest, 
no new affinity can be supposed to be set up between them 
when one of them happens to move. The only mode in 
which one moving particle can sct into motion another par- 
ticle not already in the direct line of motion, must be by 
pressure exerted upon it; and we can only understand how 
this pressure is exerted by reference to the usual supposi- 
tion of the arrangement of the particles of a fluid, which, as 
they are everywhere at equal distances from each other, 
must be like the arrangement of cannon balls in a tri- 
angular pile. In a triangular pyramid of cannon balls it 
will be seen that no single ball could be put in motion 
through the pile without thereby imparting motion, not 
merely to the balls in the direct line of its own movement, 
but motion also to those contiguous to this line. This lateral 
motion — calling it so for convenience —would not be 
parallel with the line of the original force, but would be 
everywhere divergent from it, except in so far as it was re- 
strained by the next outer series of balls, which, in their 
turn, and still other series of balls successively beyond them, 
would receive motion more or less in the direction of the 
original force. With a succession of balls moving ina 
right line through the pile, those surrounding the moving 
column would be rolled forward; and, with an infinite 
number of balls, the lateral communication of rolling 
motion might proceed to «an infinite distance from the 
original line of moving balls, which are supposed to be 
acted upon by direct pressure through their centres of 
gravity. This general mode of action seems the only one 
that can be admitted in explanation of the “induced 
current.” It is the first step to an explanation of the 
action of the Injector. 

Se far we may understand how a jet of steam discharged 
through a reservoir of steam would set its whole contents 
into motion. In starting an Injector the first rush of the 
steam acts upon the air occupying the hollow spaces in the 
instrument. The particles of air are thus carried forward 
in the manner already explained, and a partial vacuum is 
thus produced, generally equal to from 8ft. to 5ft. head of 
water, depending upon the jet of steam and the tempera- 
ture of the water. In other words, the Injector cannot be 
started to draw from a depth greater than 5ft., to which 
height, after the air in the Injector has been in part re- 
moved, the water rises by the external pressure of the atmo- 
sphere, as in the barrel of a pump when the bucket is lifted. 

The moment the water rises into contact with the jet 
it is also in part carried along with the steam; but the 
effect is greatly in excess of that where only air was swept 
on, and for this reason. Although its onward motion is 
not checked. by the fact of condensation, the steam is con- 
densed by the water with lightning-like rapidity. The 
inconceivable quickness with which the contents of a large 
steam cylinder are condensed in the condenser is well- 
known. Perhaps 400 cubic feet of steam, of 15 |b. or 20 1b, 
total pressure, may enter the condenser, and yet the 
vacuum gauge scarcely moves. We have occasionally 
called attention to this fact in various former articles in 
these pages, and it was employed, the other evening, by 
Mr. Scott Russell, in his explanation at the Institution of 
the action of the Injector. The steam jet being condensed, 
a vacuum is thus formed between or among its still 
separated particles, for the loss of heat, which is the chief 
incident of condensation, does not, of itself, unite the no 
longer repellant particles previously existing as steam. Their 
confluence into water depends upon their gravitation and 
mutual attraction for eaci other. In the case of the 400 
cubic fect of steam admitted into the condenser, as just 
instanced, it is not for a moment to be supposed that the 
return to the liquid state is anything like as speedy as the 
privation of heat and pressure. lade’ this would be im- 
possible, and the steam particles may be conceived as for a 
moment suspended in space in the condenser, but deprived 
of their properties as steam. Although all in rapid motion, 
the particles of the steam jet, thus deprived of their heat 
and pressure must be also supposed, for a moment, to remain 
at the same distance from each other as when in the con- 
dition of steam. It is into the continuous vacuous space 
between these particles that the surrounding water is forced 
by the full pressure of the atmosphere. In this position the 
particles of water are brought directly within the path of 
the steam particles, tearing along at a speed at least equal 
to that of a rifled cannon shot. So far as its driving force 
is concerned, a pound of steam, in this condition, is simply 
a pound of water, and the mechanical effect will be in pro- 
portion to the product of its weight into the square of its 
velocity, exactly as in the case of a cannon shot. 

We have now got the water into motion by the force of 





be greater than that which the water already in the boiler 
would acquire, in being forced out, under the super- 
incumbent pressure of the steam, then the jet should enter 
the boiler. Upon this “if” depends the action of the 
Injector. Let us see what is the force of the moving 
column of water, mixed with the steam condensed from the 
jet, and let us see what is the opposing resistance of the 
water in the boiler. ; 

So far as concerns the moving force of a column of steam, 
escaping into a vacuum, we may first find its velocit 
thus :—Supposing it to be of uniform density, it will rus 
into a vacuum with the velocity which a solid body would 
have after falling from a height at which a column of tbe 
same steam, by its mere dead weight, and irrespective of 
its elasticity would exert the same pressure per square inch. 
Whatever the pressure of steam, within the limits ordinarily 
maintained in locomotives, it would require a column of 
steam, of corresponding density, of from 60,000ft. to 
64,000ft. high, to produce the same pressure by its mere 
dead weight; and if we take 62,500!t. as a mean, the velocity 
of escape into a vacuum will be J 62,500 x 8 = 2,000ft. 
per second. Now, in the Injector a pound of steam, 
so far as its dynamical effect is concerned, is simply 
a pound of water moving at this velocity. The quan- 
tity of water which the jet is capable of drawing 
in and carrying along is very considerable, but this 
quantity should be regulated; and for the sake of 
illustration we wili suppose it to be sufficient only to 
condense the steam to a temperature of 140 deg., the feed- 
water being at say 60 deg. ‘The total heat of the steam 
being about 1,200 deg., and 140 deg. being retained as the 
final temperature, 1,060 deg. are to be disposed of, and as 
each pound of feed-water takes up but 80 deg. (140 — 60 
deg.), we shall require 134 times the weight of the steam 
as feed-water. Adding the weight of the steam itself, the 
column of water discharged will be 14} times the weight 
of the steam used. What, then, will be the velocity 
of this column? If it were possible for the steam to 
expend its whole energy in giving motion to the water, 
then, as the steam in the calculation of its velocity was 
supposed to have fallen from a height of 62,500ft., the 
column would be put in motion with a velocity capable of 
raising it to nearly the ;',th of this height, or exactly 
4,386ft., and thus its velocity would be V 4386 x 8 = 530ft- 
per second. But only as much of the energy of the steam 
is really applied, in the production of motion in the water, 
as is expressed by the ratio which the weight of the steam- 
bears to the total weight of the steam and water. The 
remaining and principal portion of the energy of the steam 
is expended in heating the water by impact. The energy 
imparted in motion would therefore raise the united 


column of steam and water =_— = 3808ft., the velocity, 
’ 

therefore of the column being 140ft. per second. Indeed 
the same result would be obtained at once by dividing the 
original velocity of the steam, 2,000ft. per second, by 144, 
which must give the final velocity of the mingled steam 
and water column. Now a velocity of 140ft. per second 
is that which water would acquire in falling from a 
height of 308ft. or, which is the same thing, from under 
a pressure of steam equal to this head of water. The water 
already in the boiler would, therefore, under a pressure of 
134 1b. per inch, tend to rush out with a velocity of 140ft. 
per second, and hence, in the particular case supposed, the 
jet from the Injector would not enter against a greater 
pressure than 1341b, For anything less then this pres- 
sure the jet would enter, because its own force would be 
greater than that which the contents of the boiler could 
oppose against it. For a higher pressure a less quantity of 
water in the Injector would be necessary. If ice cold 
water could be taken, and the steam were condensed to 
162 deg., then only eight times the weight of the steam 
would be required as condensing water, aud the column 
itself, nine times as heavy as the steam, would have a 
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velocity of —) 
it to feed against a pressure of nearly 335 1b. per square 
inch. Allowance has, of course, to be made for the fact 
that some of the force of the jet is lost in friction, and 
unless the column of water entering the boiler have free 
room for diffusion, additional resistance may be thus in- 
curred. On first forcing open the inlet valve, it is also to 
be remembered that the boiler pressure is exerted upon a 
larger area than that acted upon by the jet. Hence there 
must be some margin allowed fur this. Generally the In- 
jector will feed large quantities of water at very low pres- 
sures, To feed at very high pressures, the lift by suction 
should be as low as possible, and the feed water should be 
as cold as possible, as it is absolutely necessary that the 
steam should be condensed in the jet, while the greater the 
quantity of water required for condensation the less is the 
velocity whereby the colamn of water enters the boiler. 
Mr. Robinson, of Messrs. Sharp, Stewart, and Co., men- 
tioned in the discussion at the Institution the other even- 
ing, that his firm had already made and sold 8,000 Injec- 
tors, so that there cannot now be any doubt of its entire 
practicability. 
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SAFES. 

THE art of burglary has all but risen to the dignity of a 
science. ‘The gentlemen of the pick-lock and the crow- 
bar manage their little affairs with a skill, a forethought, 
and a consummate adroitness worthy not only of a better 
cause, but of a species of admiration—not, perhaps, that 
which honest men would like to deserve, but neverthe- 
less very satisfactory, we feel little doubt, to the 
thoroughly professional thief. Mechanieil engineer- 
ing loses notwing of its honours in such hands, and 
we question if the practical application, at least, of 
the forces of nature, is better understood in the great work- 
shops of the country than it is in “ Thieves’-alley,” or 
“ Rogues’-walk.” Then the trade has its own secrets, 
The arcana of house-breaking is not a thing into which 
every one may intrude. The public know little or nothing 


of it. Wesee certain results, but we are after all left very 


brought about. Those who undertake to prevent robberies 
by the aid of mechanical contrivances must conduct their 
operations in comparative ignorance of the dangers they 
are called upon to combat, The entire art of defence is 
tentative ; certain expedients are tried one after the other, 
and as each is found to fail, yet another is resorted to, pro- 
bably with the like want of success. A practised burglar is 
not exactly the man to whom we should naturally apply for 
instruction in mechanical engineering, and yet recent oc- 
currences in the City go far to show that unless we do 
something of the kind, in an indirect sort of fashion, the 
thief will have the best of it, and the makers of safes and 
strong rooms may be left to gnash their teeth and tear 
their hair over ruined expectations and defeated hopes, 
The construction of a simple box or chest which shall defy 
every attempt to get at its contents in the absence of the 
owner’s consent, may at first sight appear a very easy 
matter. It is not a thing calling for the display of science, 
or demanding much previous calculation ; but it must be 
borne in mind that work of this kind is out of the ordinary 
routine of the mechanical arts. The business is wholly 
confined toa few firms, and those who have hardly given 
the subject a thought really know very little of the com- 
plex considerations properly involved. We have no hesi- 
tation in saying that a large safe fitted with an unpickable 
lock, and prepared in every respect to withstand a siege of 
some hours duration, is essentially a triumph of mechanical 
skill, well worth a due amount of consideration, even at 
the hands of the engineer. It is foreign to our purpose just 
now to touch on the means by which safes are made fire, 
as well as thief-proof. It will suffice to say that this part 
of the art is, it not better understood, at least much better 
carried out in practice than any other, except, perhaps, 
the production of trustworthy locks. It may be worth 
while, however, to dwell for a moment on the means by 
which safes are forced, and the system of construction by 
which these means may best be set at defiance. 

We are told that during one of the earlier stages of the 
American war a Confederate ship captured one of the first 
of the Monitors by boarding; but the deck was no sooner 
reached than the Confederate ship’s crew discovered that 
they had gained nothing by their move. They held 
possession of the deck, indeed ; but that was all. Not an 
adverse soul was to be seen. The steering wheel was 
below, so were the engines; and, therefore, inaccessible. 
The guns were enclosed in a turret into which outsiders 
were not admitted. It was no use hammering the outside 
of the iron tortoise. To remain on board was only to be 
carried into a Northern port. There was nothing left for 
the Confederates but to go back again, and leave the 
impracticable little Monitor to follow her own devices, 
Now, a safe should occupy a position analogous, or nearly 
so, to that of the Federal gunboat. It must be too heavy 
and unwieldy to cirry away, and it must be capable of 
defying every effort to open it which can be brought to 
bear in a reasonable time. This element, time, is far too 
important to be overlooked, Theoretically and practically, 
it is simply impossible to construct anything which shall 
be absolutely indestructible. The strongest safe ever made 
would go to pieces under the first gentle admonition of a 
ten ton steam hammer. But thieves do not use steam 
hammers. It is only the savage who opens his oyster by 
smashing the shells between two stones. The teachings of 
civilisation inform us that a knife can be used to equal 
advantage with infinitely more satisfactory results. Your 
talented burglar possesses far more of this species of 
civilisation than mankind in general is disposed to credit 
him with. It is only as a last resource that he ever resorts 
to brute force for the attainment of his object: in the first 
place, because it is his policy to work noiselessly ; and, in 
the second, because the application of excessive violence is 
far from convenient. Supply him with the requisite tools, 
and let him have sufficient time, and he can reckon with 
absolute certainty on seeing the inside of any safe, do 
what we may to prevent such a conclusion to his labours. 
All attempts, then, at the production of trastworthy safes 
must be directed in two directions: first, all their parts and 
| their junctions must be so strong that nothing short of an 
| excessive force will suffice to produce fracture ; and, se- 
| condly, the materials of construction must be so hard and 
| joints so close as to set the insinuatory process at defiance for 
| aspace of time greater than the thief can command. Thus 
| we might have a 12-hour safe, a 36-hour safe, and so on. 
| Any claims for absolute impregnability are absurd ; and 
| these who make them are either ignorant of the subject or 
impressed with far too low an opinion of the powers with 
which they have to deal. 

Three materials only are made use of in the construction 
of the shells of safes—cast iron, wrought iron, and steel. 
The first is obviously unfitted for general purposes,inasmuch 
as a very few blows with a heavy hammer are sufficient to 
crack and break up any hollow cast iron structure of 
moderate thickness. The second, although it will bear a 
good deal of knocking about, can easily be perforated, and, 
sufficient time being allowed, it would be an easy matter 
to drill out a hole six inches square in a one-inch plate. 
The third material, steel, is infinitely superior to either of 
the others, and under certain conditions it can be relied 
on to defeat the drill for very many hours. It is a fallacy, 
however, to assume that even cast steel plates of the finest 
temper can be rendered impenetrable. Every mechanical 
engineer is aware that the best tool steel is a very different 
article from even first-class steel plates. It is capable of 
taking a better temper and of being made considerably 
harder, and, as a consequence, drills can always be pro- 
duced by careful manipulation which can find their way 
through the hardened sides of a steel safe with moderate 
facility. The art of making such drills is one of the 
burglar’s trade secrets. His tcols cannot be excelled in 
their beauty of finish and admirable quality. Nearly two 
tons of “ jemmies,” drills, chisels, &c., were sent a few 
months since from the London police offices to one of the 
dockyards to be worked up, and we question if any iron or 
steel distantly approaching this in quality had ever found 
its way into Government “scrap” before. Besides this, by the 
use of the blow-pipe, it is always easy to take down the temper 
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of a square inch or so of steel plate, sufficiently to give a 
drill a great advantage. The multiplication of plates, 
disposed one within the other, is no safeguard, because the 
flame can be easily directed through a series of compara- 
tively small holes. Unless, in short, some peculiar expe- 
dient is resorted to, steel plates, albeit made as hard as 
possible, can always be drilled if sufficient time is placed at 
the disposal of the driller. If all other means fail, then a 
rose tool worked with sharp sand, or even with diamond 
dust, is employed to grind a hole, and thus secure the 
object in view. Not long since a safe was brought out in 
America, however, which, as far as we are aware, is free 
from this objection to a great extent; but in this case the 
action of the drill is baffled and not directly combatted by the 
comparatively rude expedient of hardening the plates. The 
chest is made double, and of simple wrought iron only. 
A space of about one inch intervenes between the shells, and 
this is completely filled by two layers of hard cast iron 
balls, each a little over ‘5 of an inch in diameter. ‘These 
are so arranged that the projections of one bed of 
spheres above a given plane fit into the vacuities 
in the other. A drill will penetrate the outer plate 
easily enough. Once past this, its cutting edge will 
unavoidably take into some one or other of the spheres, 
and this, the moment it is seized by the drill, will rotate 
with it, and of course any further penetration is at an end. 
The device is very elegant, and perfectly satisfactory. It 
is obvious, however, that no great difficulty would be 
encountered in introducing a charge of gunpowder or 
cotton, which would effectually dispose of the safe, and, 
perhaps, of its contents. As far as regards the inductive 
system, the expedient nearly approaches perfection. 
Main force it cannot deal with. 

Where sufficient time is not available, a combination 
of the insidious and the forcible systems has been employed 
with great success in opening safes. Thin wedges of 
admirable steel are driven into crevices with muffled 
hammers, until an opening is effected. It has been pro- 
posed that angle irons shvuld be fitted to the plates outside 
to prevent buckling and springing. The webs, however, 
can be cut through under such circumstances with watch- 
spring or “hack” saws in a very few minutes. If the 
angie bars were of steel, the webs could be broken off or 
tempered down with the blow-pipe. The better plan is to 
make the doors shut in such a manner that the contiguous 
plates shall just come flush with the outer surface, while a 
powerful angle iron frame should be fitted all round inside, 
against the flat surface of the projecting web of which, the 
point of any intrusive wedge would come directly. It 
must be that joints will exist somewhere ; but there is no 
difficulty whatever in making such arrangements that these 
crevices shall be of trifling depth in a direct line ; this 
result may be brought about, either by stepping the edges 
of the plates, or by the introduction of internal flanges. 
By the aid of such expedients—where economy in cost is 
desirable —cast iron might possibly be adopted, the internal 
surfaces of the plates being chilled ; otherwise the best results, 
we imagine, would be obtained from the use of two wrought 
iron plates well stiffened and provided with a single half- 
inch plate, either of the hardest possible steel, or of chilled 
cast iron, interposed between them, the three being secured 
together by tapped and rivetted steel pins, the heads 
countersunk so as to be flush with the plates; mouldings 
and ornamentation of every kind are to be avoided as 
affording a hold for the use of jacks, &. As a subsidiary 
means of defence, we suggest that an alarm gong be fitted 
into a cast iron box witha grated side, built into the 
external wall next the street. By simple arrangements 
an electrical current might be broken by any one approach. 
ing the safe for even a moment. The bell would then 
raise a continuous alarm, which could not fail to attract the 
attention of those on guard, without the possibility of its 
being arrested by the burglar. A little more attention to 
matters of detail, and a little less contempt for the skill of 
gentlemen of predatory habits, on the part of those who 
construct safes and strong boxes, would, we imagine, soon 
lead to the absolute suppression of such robberies as those 
with which the metropolis has rung again and again during 
the last few months. 
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76. WiLu1AM BayY.iss, Gracechurch street, London, ‘‘ Certain improvements 
in standards for strained wire or rod fencing.”—Vetition recorded 10th 
January, 1865. 

208. James Bay.ey, Salford, Lancashire, ‘‘ Improvements in fly or em- 
bossing presses.” — Petition recorded 24th January, 1865. 

214. CastmiR Rogugs, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
the construction of brushes used for brushing the human or other hair, 
and in the apparatus or means connected therewith.” 

215. STEPHEN LEEDUAM FULLER and ARTHUR FULLER, Bath, Somerset- 
shire, and CHARLES MARTIN, Cheapside, London, ‘* Improvements in 
the construction of carriages.”—Petitions recorded 25th January, 1865. 

235. JOHANN ERNST FRIEDRICH LODEKE, Stouefield-street, Islington, London, 
‘‘Jmprovements in mathematical instruments for ascertaining the ut- 
mx st correctness of the contents and square of any circle.” 

238. Ropext HeusnaM, Poultry, London, “‘ A new or improved instrument 
fcr removing dirt from the inside of the barrels of keys, and an 

t ip the, facture of, keys.”—Petitions recorded 27th Janu- 





253. WiLLiaM CLARK, Chancery-lane, London, “ Improvements in breech- 
loading fire-arms and cartridges.”—A communication from Charles Claude 
Etienne Minié, Boulevart St. Martin, Paris.—Petition recorded 28th Janu- 
ary, 1865. 

265. Cxcu, Henry Russeth, Old-square, Lincoln’s-inn, and JosepH Ngep- 
HAM, Piccadilly, London, “ Improvements in breech-loading guns, and 
in priming and capping the same.”—Petition recorded 80th January, 


273. JosgrH Fietcuer, Droylesden, Lancashire, and DANIEL HAMER, Man- 
chester, ‘‘ The application of hydro-electricity to steam, fcr the purpose 
of increasing its ex,ansion and power, and the machinery or apparatus 
connected therewith, and also the application of galvano or frictional 
— for the same purpose.”—Petition recorded 31st January, 

865. 

292. CuarLes Luneiey, Deptford, Kent, “ Improvements in armour-plated 
ships, forts, gun carriages, and works of defence, and in fastenings to be 
employed therein.” 

293. JoHN Maynzs, Manchester, “‘ Certain improvements in looms for 
weaving.” 

294. James Bat, Sheffield, Yorkshire, “ Improvements in the manufacture 
of sheep shears.” 

296. JuLius SAUNDERS JerFRreys, Regent-street, Piccadilly, London, *‘ Im- 
provements in armour-plated and other ships or vessels, also applicable 
to fortifications generally.” 

310. Jonny ARTHUR PuILuPs, Earl's-court-terrace, Kensington, Middlesex, 
“ Improvements in the purification of lead to be employed for the mauu- 

‘e of white lead, red lead, and litharge.” 





297. Tomas Rovutiepes, Forge Works Company, Sunderland, “ Improve- 
ments in treating spent or used leys resulting from the preparation of 
fibrous substances used in the manufacture of paper stock.”—Petitions 
recorded 2nd Fe!.ruary, 1865. 

298. WittiaM VaLe, birmingham, “ Certain imp ts in the f 
ture of pencil cases,” 

299. Tuomas Joycs, Birmingham, “‘ Improvements in breech-loading fire- 
arms.” 

300. GgorcE HurN and Daniet Hurn, Norwich, Norfolk, ‘“* Improvements 
in the manufacture of driving bands or belts for machinery and other 
purposes,” 

301. Benjamin Lewin Mosety, Norfolk-street, Sheffield, “A new or im- 
proved tooth powder.” 

302. WiLLiaM BartraM, Eldon-street, Sheffield, Yorkshire,“‘A self-adjusting 
lever powder and shot charger for fire-arms.” 

804. Wit1am CLark, Chancery-lane, London, “ Improvements in sewing 
machines.”— A communication from Edmond Philippe and Dominique 
Gance, Boulevart St. Martiu, Paris. 

305. Jonn Westersy, Mold Green, near Huddersfield, Yorkshire, ‘‘ Im- 
proved apparatus for preventing the explosion of steam boilers.” — Petitions 
recorded 3rd February, 1865. 

06. Joszru RipgAL Wess, Hibernia-chambers, London Bridge, Surrey, 
“A new or improved method or process and apparatus for obtaining the 
concentrated extract of hops, and for preserving the same from deterio- 
ration.”—A communication from George Percy, Walter Wells, Charles 
Brown, John Mulford, and John Maximilian Weob, New York, U.s. 

307. Freperic Row, Colchester, Essex, “ Improvements in the manufac- 
ture of citric aud tartaric acids, and in the manufacture and treatment 
of citrate and tartrate of lime and analogous basic compounds, and in 
apparatus employed therefor.” 

308. Jamus PaRK, Grove-place, Brompton, Middlesex, ‘‘An improvement in 
clarionets.” 

311. Frank CLARKE Huis, Chemical Works, Deptford, Kent, ‘ Improve- 
ments in effecting the combustion of fuel in the furnaces of steam boilers, 
and the fire-places of stoves, and of gas in gas burners, and in apparatus 
connected therewith.” 

312. Ropert Sisitty Baker, Hargrave, Northamptonshire, ‘‘ Improvements 
in vermia and other traps.” 

313. Epovakp Hortix, Rue de la Fidélité, Paris, “Certain improve- 
ments in rendering uninflammable cotton, silk, and other textile 
fabrics.” 

315. RicHaRD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ An improved 
varnish for preserving wood and for protecting iron ships, and other 
metal work, from oxidation and from fouling.”"—A communication from 
Adolphe Guivert, Paris. 

316. James Lyset Hancock, Goswell-road, London, “Improvements in 
cushious for billiard and other like tables.” 

317. AxTHUR Henry Robinson, De Grey-terrace, Dublin, “ Improvements 
applicable to air cushions, mattresses, portable baths, and other like air- 
inflated articles.” ‘ 

318. RoBext Ricaarpson, Great George-street, Westminster, “ Improve- 
ments in railway chairs, fastenings, and sleepers.” 

319. Robert MoRsLuxtT ALLOwAY, Strand, London, “ Improvements in 
treating or manufacturing peat for fuel, and in apparatus for the same.” 
— Petituns recovued 4th February, 1865, 

322. Jabez Bourn, Hyde-rvad, Manchester, “ Improvements in the manu- 
facture of paper-hangings.” 

325. RicuaRD ARCHIBALD BroomaN, Fleet-street, London, “ Improvements 
in hair pins.”—A communication from Joseph Charles Howells, New 
York, U.S. 

326. R: Bert Suaw, Attercliffe, near Sheffield, “ Improvements in window 
safes for the protection of property.” 

327. GEoreg Duncan, Liverpool, “ lmpr ts in 
ratus tor forming certain parts of metallic casks and drums.” 

328. ALEXANDER STEVENS, Glasgow, “‘ Improvements in hydraulic lifting 
or hoisting apparatus,” 

329. WiLLiaM CockBuRN, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
and counected with Jacquard apparatus for weaving.” 

330. AnaToLE Aveusts HULOT, Imperial Mint, Paris, “ A new typographic 
ink.” 

831. Joun Isaac Warts, Pinkney Farm, Keevil, near Trowbridge, Wilt- 
shire, ‘‘ Improvements in obtaining motive power.” 

332. CHARLES Bearp, Bury St. Edmuods, Suffolk, “* Improvements in ap- 
paratus for ventilating horticultural and other buildings.” 

333. WiLtiamM PickFoxD WILKINS, Ipswich, Suffolk, ‘‘ Improvements in 
mills for grinding wheat and other grain.”—/etitions recorded 6th Feb- 
ruary, 1865. 

836. Henky Bernovutii Bartow, Manchester, “ Improvements in ma- 
chinery for breaking the stems of and preparing flax, hemp, and other 
fibrous substances.”"—A communication from Auguste Henri Leveau, 
Paris 

837. Raymond Brassens, Bordeaux, France, and FRANCOIS ALEXANDRE Le 
Mat, Paris, ‘‘ Improvements in ships and vessels.” 

339. ALice IsapgEL Lucan Gorpon, Prince’s Gate, Hyde Park, London, 
“Improvements in candlesticks and candle holders.” 

340. Joun Cornes, Ilford, Essex, and WILLIAM Simpson, Gravesend, Kent, 
**Improved machinery for cutting, sifting, separating, bruising, sacking, 
and preparing straw and other vegetable fibrous sub: to be employed 
in the manufacture of various kinds of paper, and also for preparing food 
for cattle.” 

341. CuarLes Kiteurn, Richmond, Surrey, “ Improvements in the con- 
struction of life belts, swimming belts, jackets, and buoys, and in the 
employment and utilisation of certain materials in the manufacture of the 
same.” , 

345. Joun Lake, Devonport, ‘‘ Improvements in steam generators.” 

846. RaPHARL BRANDON, Kegent-street, London, “ Improvements in cannon 
shot and shells.” 

347. ALFago Aveustus Larmuts, Salford, Lancashire, *‘ Improvements in 
healds for looms, and in hinery or tus for manufucturing and 
winding the same upon ‘ shafts.’ ” 

348. Witt1aM Epwakp Newton, Chancery-lane, London, “ An improved 
apparatus for separating grain.”—A commuuication from Henry Francis 
Hart, Cook County, Illinois, U.S. 

849. George Twice, Birmingham, ‘‘ Improvements in fastenings for stay 
busks, leggings, gaiters, and other similar articles.” 

850. SAMUEL EGAN Koss&r, Dorset-street, Salisbury-square, London, “ Im- 
provements in the ventilation of pressing irons heated by gas, and for pre- 
venting the condensation of the vapour in the tubes or flues leading there- 
from.”—Petitions recorded 7th February, 1865. 

352. WiLLiaM Epwarp Wi.ey, Graham-street, Birmingham, ‘‘ Improve- 

ments in pencil-holders and pen-holders, and in holders for crayons and 
other marking, writing, or drawing materials.” 

853. Ricuarp CLARKE i'HoRP, and Puiir Youn@, Barnsley, Yorkshire, 
** Improvements in the miners’ safety lamp.” 

354. JULES DesMonTILs, Avenue de la Mothe-Piquet, Paris, * Improve- 
ments in the manufacture of grease for lubricating purposes.” 

355. JuLius Singer, Watling-street, London, * Improvements in garments 
for ladies’, gentlemen’s, and children’s wear.” 

356. WiLLIAM ANDERSON, Dublin, ‘* An improved mode of making metal 
pipes.” 

357. 
signal, app 
poses.” 

358, Epwarp Linpngr, Vienna, Austria, “ Improvements in breech-loading 
fire-arms.” 

359. Grorez Ex.iot, Betley Hall, Staffordshire, and Henry Coxon, Sun- 
derland, Durham, ‘* Impr in apparatus for discharging coals and 
other cargo from ships’ holds, applicable also to the raising and trans- 
ferring of weights from one point to another.” 

360. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ New or im- 
proved machinery for the manufacture of wire and other netting.”—A 
communication from Edmund Paul Henri Gondouin, Paris, 

361. Wmu1aM Staats, Cannon-street West, London, “Improvements in 
the manufacture of skirt borderings and linings to be applied to wearing 
apparel.”—A communication from Carl Spannagel, Barmen, Prussia.— 
Petitions recorded 8th February, 1865. 

362. WILLIAM ALFRED MansuaLt, Leadenhall-street, London, “ A new or 
improved insulating material for telegraphic and other purposes, together 
with an improvement in protecting telegraph wires, especially applicable 
to submarine and subterranean telegraphs.”—A communication from 
Jules Erckmann, Rue Léciuse, Paris. 

363. Joun CorneLius Craiois Hatgert, Cramond Ironworks, Midlothian, 
N.B., “ Impr in pi ing wooden surfaces from the fouling 
and injury to which they are ordinarily liable in sea water.” 

3¢€4. Joun Cuuss, St. Paul’s-churchyard, London, ‘‘ Improvements in iron 
safes and strong rooms.” 

867. Mino Peck, New Haven, Connecticut, U.S., ‘‘ Improvements in the 
manufacture of patched balls for fire-arms.” 

368. Joun ParkeR Linpsay, New Haven, Connecticut, U.S., ‘‘ Improve- 
ments in locks for fire-arms.” 

269. Georez Epwarp Mgxs, Crane-court, Fleet-street, and WILLIAM Howes 
Howes, Curtain-road, Shoreditch, London, ‘* Improvements in fastenings 
for doors, windows, drawer», and other like purposes.” 

370. ALFRED Vincent Newton, Chancery-lane, London, “ Improved 
mechanism for operating the working parts of sewing machines,”—A 
communication from Elias Howe, jun., New York, U.S. 

371. Joun Daug, Manchester, ** Impr in the production of sub- 
stances to be used in place of the pigment usually termed satin white.”— 
Petitions recorded 9th February, 1865. 

374. Evan Laien, Manchester, ** Imp ts in furnaces for smelting iron 
ores, commonly called blast furnaces, also in cupolas used in foundries for 
rendering down or melting iron or other metals.” 

877. RowLanp GinsON Hazarp, Southampton-bui "y-lane, 
London, ‘‘ Improvements in looms for weaving.” 
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ALFRED WARN Banks, Newgate-street, London, ‘‘ A new or improved 
licable to railways, telegraphs, and other such like pur- 
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379. Herpert Wititam Hart, Strand, London, “ Improvements in 
apparatus for affixing postage and other gummed stamps and labels.” 
38u. WittiaM Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in the formation of embankments, sea walls, breakwaters, and other 
el constructions.”—A communication from Frederic Glover, Bonn, 

russels, 

381. Ggoxer CoLes, Gresham-street West, and James ARCHIBALD JAQUES 
and JoHn AmBaicus FansHaws, Tottenham, Middiesex, * Improvements 
in the manufacture of bouts, shoes, and other coverings for the feet.”— 
Petitions recorded 10th February , 1865. 

388. Jacos Scunsunk, Aldermau's-walk, London, ‘ Improvements in appa- 
ratus fur counting coins of money, tickets, and other similar articles, and 
indicating the number thereof.” 

385. George Carter Hasever and Joun 





Buse ; Hass.er, Birmingham, 








“Certain impr in the facture 0! > tof which 
said improveme ts are applicable to the f e of lockets,” 

383. Josspu Hauh, Nottingham, “ The facture or product of oil 
for the use of machinery, or for other similar pur “a 


poses 

390. ANDREW McLaren, Upper Thames-strect, London, ‘‘ Improvements in 
apparatus for heating water, and in connecting hot water and other metal 
pipes.” 

391. WiLL1AM CRooKss, Wine-office-court, Fleet-street, London, “ Improve- 
ments in extracting and separating gold and silver from their ores or 
matrices.” 

392. CuaRLes West, Queen’s-place, Kennington Park, Surrey, “ Improve- 
ments in apparatus for giving alarms.” 

395. Joun Cass, Accrington, L » “Impr in furnaces and 
boilers, anu parts connected with them, for generating steam and heating 
fluids, and also for improved apparatus for reducing and shutting off steam 
and regulating the speed of steam engiues.” 

396. ALFRED VINCENT Newton, Chaucery-lane, London, ‘ Improvements 
in the construction of single-thread sewing hines.”"—A i 
tion from Elias Howe, jun., New York, U.s. 

397. Henry HovuLDswortH Gaisrsun and Joun Macvicar Riesy, Man- 
chester,"* Improvewents in cupolas and blast furnaces.”—Petilions recorded 
11th February, 1865. 

400. Henry Martyn KeNNARD, Viaduct Works, Crumlin, near Newport, 
Monmvuthshire, “Improvements in machinery for rivetting and for 
making rivets.” 

401. RopewT WitLiaM THomson, Edinburgh, Midlothian, N.B., ‘* Improve- 
ments in steam boilers.” 

40!. Lous Henay Gustavus Euruagot, Richmond-road, Bayswater, “ An 
improved gunpowder,” 

403. JEAN ANTOINE PasTORELLY, Rue Curiol, Marseilles, France, ** Im- 
provements in extracting turpeutiue and tar from resinous wood.” 

404. WILLIAM ADaMs, Cariisle-terrace, Bow, Middlesex, ** Improvements in 
bogie trucks used for supporting railway locomotive engines, carriages, 
and wagous.’’ 

406. Francis CuarLes VANNET, Rue de la Fidéiité, Paris, “ Certain im- 
provements iv the manufacture of pen-hulders.” 

407. Eowakp Brown WiLson, Glasgow, Lanarkshire, N.B., “ Improvements 
in fire-places.” 

408. Epwarp Joun Cowiine Waicu, Harrow, Middlesex, ‘‘ Improved ap- 
paratus for supplying with @ coustant and regular pressure air to burners 
for comsuming or burning hydrocarbons for illuminating purposes.”— 
Petitions re-orded 13th February, 1865. 

411. Hersext Joun WaLpuck and Epwarp Barton, Manchester, “ Im- 
provements in furnaces fur smelting or reducing ores, and for melting 
metals.” 

413. Groner Harton, Kentish Town, Middlesex, ** Improvements in water- 
proofing skins, hides, and leather.” 

415. WILLIAM FoTusaei.. Batuo, Birmingham, “ Improvements in expan- 
sion gear for steam engines.” 

416. Ropert Joun Jones, Blue Pits, near Rochdale, Lancashire, ‘ An im- 
proved system of manufacturing clog soles, patten boards, and similar 
articles by machinery.” 

418. ALFRED Frayer, Manchester, “ Imp ts in the mode of treating 
for evapurating and concentrating purposes, cane juice and saccharine 
and other solutions and liquids, and alsuv in machinery or apparatus for 
the concentration of cane juice and saccharine and other solutions, and 
for the evaporation of liquids,” 

419. Epwin Henry Newsy, Cheapside, London, “Improvements in the 
manufacture of cast and wrought iron.”—A communication from An- 
thony Leonard Fleury, New York, U.8. 

420. Joun Trotman, Cornhill, London, “ Improvements in mooring an- 
chors.” 

421. JoHANN VON bDER PorrennerG, Birmingham, ‘Improvements in 
breech-loading fire-arms, and in cartridges for breech-loading fire- 
arms.” 

423. Ropsxt Pasco Barrett, Commercial-road East, Middlesex, *‘ A new 
or improved combined garment.” 

424. James Purpey, Oxford-street, London, “ Improvements in breech- 
loading fire-arms.” 

426. BexJaMIN THOMPSON, Birmingham, “ Improvements in cartridges.”—A 
communication from Charles Edward Schneider, Baltimore, Maryland, 
U.S.— Petitions recorded \4th February, 1865. 

427. Samus. Ricuanps FaeemMaN, Manchester, and ABRAHAM GRUNDY, 
Rusholme, near Mauch . “An improved blowing apparatus,” 

= ha AsuTon Hackett, Cork, Ireland, ‘An improvement in fish- 

ooks,” 

429. Wint1aAM CouLinson Ripines, sen., Middleton, Lancashire, ‘* An 
improved protector for the needles and cards used in Jacquard machines,” 

430. ALFRED ViNcENT NewTon, Chancery-lane, London, * Improvements in 
sewing hi A ication from Elias Howe, jun., New York, 

















U.S. 

431. Witt1aM Henry Brows, Park Wood Springs, Sheffield, Yorkshire, 
“Improvements in cast steel or other metal chains for cables and for 
other purposes, and in machinery or apparatus for manufacturing the 
same.’ 


432. Micuart Lang, Paddington, London, “Improvements in apparatus 
for working and controlling raiiway switches, points, and signals.” 

436. Grores TyrRiLL Humpaeis, Church-street, Waltou-on-Thames, 
Surrey, “Improvements in pumps, and in apparatus for working the 
same,” 

438. Gzorez ToMLINSON BousrigLp, Loughborough Park, Brixton, Surrey, 
“Improvements in the c nstruction of armour-plated ships.’’—A com- 
munication from Charles Otis Hulyoke, Boston, Massachusetts, U.S.— 
Petitions recorded 1ith February, 1865. 





Erratum. 


160. For “Metcuorn Bevrznoover,”, read “MELCHIOR BRrLtZHOOVER 
Mason.” 


Patents on which the Stamp Duty of £50 has been Paid. 


632. Ggorek Torr, Buck’s-row, Whitechapel, London.—Dated 27th Feb- 
ruary, 1862. 

464. Epwarp Smirn Crease, Gracechurch-street, London.—Dated 2st 
February, 1862. 

479. Davip Bian Wuits, Newcastle-upon-Tyne.—Dated 22nd February, 
1862 


and Joun Buakry, Liverpool, 


480. Groror Buakey, SAMUEL BLAKEY 
Cheshire.—Dated 22nd February, 


and BenJaMiIn Waits, Birkenhead, 


1862. 

492. THOMAS NesHAM KIRKHAM, West Brompton, and VERNON FRANCIS ENson, 
Highgate, Middlesex.— Dated 24th February, 1862. 

509. Joun Imray, Westminster Bridge-road, Lambeth, Surrey.—Dated 25th 
February, 1862. 

510. JosgPH Wuitwortu, Manchester.—Dated 25th February, 1862. 

824. THEOPHILE GuUIBAL, Rue des Groseillers, Mons, Belgium.—Dated 25th 
March, 1862. 

489. Ricsarp WALLER, Baker-street, Portman-square, London.—Dated 
24th February, 1862. 

404, THoMas Partaipar, sen., Tenby-street, Birmingham.—Dated 24th 
February, 1862. 

499. Joun Carnaby, Skinner-street, London.—Dated 25th February 
1862. 

585. Joun Gsers, Middlesborough, Yorkshire.—Dated 4th March, 1862. 

504. Epwin Buiss, Percival.street, Clerkenwell, and Hunay LamMPLouGH, 
Holborn-hill, London.—Dated 25th February, 1862. 

530. Joun MeEpuurst, Lower Queen-street, Kotherhithe, Surrey.—Dated 
26th February, 1862. 
546. ALEXANDER WOovLAND Makinson, Westminster, and WuLiam Foruer- 
GILL Batuo, Birmingham.—Dated 28th February, 1862. 2 
552. James Parker, Lilford-road, Camberwell, Surrey.—Dated 28th Feb- 
ruary, 1862. 

684. Freperick Burnett Hoventox, Clarendon-terrace, Kensington.— 
Dated 3rd March, 1862. 

as aed Sranpen, Salford, near Manchester.—Dated 4th March, 
1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
320. WiLIaAM THoMsoN, Glasgow, Lanarkshire, N.B.—Dated 20th February, 
1858. 


621. Joun FrepeRick Brtwses, jun., Fieldgate-street, Whitechapel, London, 
and Henry Josern Coins, West-bill, Wandsworth, Surrey.—Dated 
24th March, 1858. 

365. James Perri, Rochdale, Lancashire.—Dated 24th February, 1868, 
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Notices to Proceed. 

2557. CuarLes Tior Jupkins, Ludgate-street, and WitLiAM Henry Gos- 
Lina, Kenilworth-road, Victoria Park, London, ‘‘ Improvements in ma- 
chines for sewing or working button holes."—Pettlion recorded 17th 
October, 1864. 

2581, WILLIAM TAYLOR, Shiffnal, and Henry Harrison and Grores Brows, 
Hollinswood, Shropshire, ‘‘ Certain improvements in the manufacture of 


ron. 

2584. Gzone® Hartiey, Aldermanbury, London, ‘‘ Improvements in cover- 
ing busks for stays and bodices.” 

2586. AveusTe CLAVRL, Rue de Malte, Paris, “‘An improvement in the 
means of holding or supporting glasses, shades, and reflectors, used with 
lamps and burners.”—Petitio: 3 recorded 19th October, 1864. 

2580. Faeperick WALTERS. Sheffield, Yorkshire, ** An improvement in 
penknife end pocketkuife blades, and in the mode of fixing and employing 
the sime.” 

25v3 4 un Suaw, West Smithfield, London, “ Improvements in coffer- 
dams, and in »pparatus to be used therein, and in sinking cylinders and 
tanks, for making foundations under water.” 

2602. GeorGk Davis, Southameton, * Improvements in fire-arms and car- 
iriiger.”— Petitions recorded 20th October, 1864. 

2605, LaurgnT Pavioa, La Ciotat, France, ** An improved antisaline coat- 
ing, chiefly applicable for preserving froiw corrosion and incrustation the 
boilers and pipes of marine steam engiues.”’ 

2606. CHARLES Henry GARDNER, West Harding-street, Fetter-lane, London, 
and CuaRLes Eneuisn, Ladbroke-villas, Notting-hill, Middlesex, “ Im- 
provements in instruments or apparatus for stamping, applicable to 
postal and other purposes.” — Petitions recorded 21st October, 18 

2619. WILLIAM OakLEY WaLbrook, Mile End, Middlesex, ** Improvements 
in printers’ composing cases and frames.”—Petition recorded 22nd October, 

261864. 

27. Samue, Smit ANDERSON, South-road, Bi-hop Auckland, Durham, 

“Improvements in the manufacture of bricks, tiles, and other articles 
26from plastic substances.” 

29. Groners ScuoksB, Boulevart de Strasbourg, Paris, ‘*An improved rotary 

engine actuated by the double action of steam or any other moving fluid.” 

— Petitions vecord-d 24th October, 184. 

2636. Jusuva Heap, Ashtou-under-Lyne, and Tomas JoLuey, Warrington, 
Lancashire, -* Improvements im machinery tor measuring clay and 
moulding the same into bricks and tiles, which machinery is also appli- 
cable to the purpo:e of measuring and compressing peat and other sub- 
stances.” 

26'8. James Tats, Bermondsey, Surrey, ‘‘ An improvement in signalling 
on railways.” —Petitions recorded 25th October, 1=64. 

2645. James Dannatt, Sunderland, Durham, ** An improved composition 
for preventing the fouling of the bottoms of ships and vessels, and 
for the preservation of the iron or wood of which the same are con- 
structed.” 

2646. Peter DvTRULLE, Davis-street, Grosvenor-square, London, ‘* Im- 
provements in the maoufacture of syrups.”—A communication from 
Jean Jacques Grosheing and Auguste Sheurer, Logelbach, near Colmar, 
Haut Rbin. 

2555. Perer ARMAND Le ComTEe pe FonrarneMoREAU, South-street, Fins- 
bury, Londen, “* Improvements in the manufacture of spectacle frames, 
and in the machinery employed therein.” —A communication from Fran- 
cols Bailey, Rue d'Anujou, Dauphine, France. 

2657, JAMES WALMSLEY ang NATHANIKL GERRARD PiTMAN, Well-street, 
Falcon--quare, London, “Improvements in the manufacture of cord 
applicable to the manufacture of fringes, and to other purposes, and 
in the means or apparatus employed therein,”"—Petitions recorded 26th 
October, 1864. 

26¢6. Davip LAIDLAW and James Ki nertson, Glasgow, Lanarkshire, N.B., 
“Improvements in exhausting, forcing, compressing, heating, cooling, 
and applying aeriform bodies, and in apparatus therefor.” 

2673. WiLulaM Cormack, Little Moorfields, London, ‘ Improvements in 
the distillation or destractive distillation of solid matters or semi-solid 
matters capable of yielding fluids or gaseous hydrocarbons, or other pro- 
ducts, such as pit coal, boxzhead, or other bituminous coal or shale, 
peat, wood, asphalte, tallow, lard, fats, or other solid or semi-solid matters, 
and in the machinery or apparatus employed therein. '—Petitions recorded 
2WSth October, 184. 

2678. ALEXANDER SMmitH and WILLIAM Smit, Glasgow, Lanarkshire, N.B., 
‘Improvements in, and relating to, centrfugal apparatus, such as is used 
in the manufacture of sugar.” 

2e81. Louis Pores Gane. Bevnet and Cuartrs MARIE Puivirrk DE 
Rovvke, Rue Mademoiselle Versailles, Seine et Oise, France, ** Certain 
improvements in the applicition of electricity as a motive power.” —Peti- 
tions recorded 2'th October, 1864. 

2792. Morris West Rutuven, larlow Villas, East India-road, Middlesex, 
“Improvements in steering apparatus,” 

2793. Epwarp Josep WILLIAM Paknacort, Leeds, Yorkshire, “ Improved 
machinery for shaping and sharpening saws,’—Petitions recorded 10th 
November, 1864. 

2800. WILLIAM WILLIS, Birmingham, ‘‘ Improvements in processes for 
copying or reproducing, by the agency of light, drawings, engravings, 
lithographs, and photographs, and written and printed documents.”— 
Petition recorded Vth November, 1864. 

2874. HENRY Wiison, Victoria Works, Blackfriars-road, Surrey, ‘ Im- 
pr: yements in machinery for sawing, adzing, and boring boles in sleepers 
for railways,” 

2375, Henny Witson, Victoria Works, Blackfriars-road, Surrey, ‘‘ Im- 
provements in machinery for moulding and planing wood.”—Petitions 
recorded \ith November. 1864. 

2844. MicHakL Henry, Fleet-street, London, “ Improvements in the mode 
of, and apparatus for, carbonising wood, and performing other operations 
in which substances are treated by flame or heat."—A communication 
from Pierre Hugon, Boulevart St. Martin, Paris. 

2889. Seprimus Pirsse, New Bond street, London, ‘* Improvements in ap- 
paratus for creating and projecting cold vapours.”— Petitions recorded 18th 
November, 1864. 

3099, Grorae Wastineton BeLpine, Cheapside, and Davin Emozy Hot- 
MAN, Sloane-street, Chelsea, London, “Improvements in machinery 
designed for shaping and pressing straw hats, bonnets, and other ar- 
ticles."—A communication from John Rogers, Mansfield, Massachucetts, 
U.S.— Petitions recorded 14th December, 1864, 

3216. Grorak Attonx, Derby, ‘* New or improved machinery for flanging 
pilates and strips of metal.” 

3217, Gronak ALton, Derby, ‘‘ A new method of, and machinery for, 
curving flrnved boiler and other metal plates.”— Petitions recorded 27th 
December, 1864. 

176. Bexjamin FRANKLIN Stevens, Henrietta-street, Covert Garden, 
London, “ Improvements in vulcanising compounds and valcanised fa- 
brics.” - A communication from Simon Stevens, New York, U.S.—/etition 
recorded 2th January, 1865. 

186, Joun Hays WiLson, Liverpool, ‘‘ Improvements applicable to pumps.” 
~~ Petition recorded 2ist Jannary, 1865. 

204. CHAKLEs TENNANT WELLS, Bouverie-street, Fleet-street, London, * Im- 
provements in ground vineries or glass ridges tor the cultivation of grapes 
or other fruit."— Petition recorded 24th January, 1865, 








And notice is hereby further given, that ati persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
aod of the Journal in which this notice is issued, 





List of Specifications Published during the week e: ding 
25th February, 1865. 

1139, 10d. ; 1144, 4d. ; 1153, 4d, ; 1154, 10d. ; 1155, Gd. ; 1156, 3d. ; 1158, 
10d., 1100, dd. ; 3162, 8d, ; 1163, 1s.; 164, 4d.; 1166, 10d. ; 1167, 4d. ; 
1168, 4c. LTA, Sd. 5 DTZ, be. 49.5 1003, Sd; 1174, 4d. 5 1175, 4d. ; 
1179, 4d. 





*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 


office Onder, made payable at the Post-oflice, 6, High Holborn, to Mr. | 


Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Alstracts prepared expressly for 
‘TH ENGINEER, at the pice Qf her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ge. 

1978. M. Payne, Thrapstone, ‘ Traction engine." — Dated 9th August, 18C4. 
This invention cannot be described without reference to the drawings. 
1986, G. Davirs, Serle-sirest, Lincoln’s-inn-fields, London, ** Steam boilers.” 

— A communicution.—-Dated 0th August, i864, 

This system of generators is composed principally of a central boiler sur- 
rounded by ove or more annular water: paces, cither eccentric or concentric, 
and put in communication with the former as well as with the main body 
of the boiler which surrounds the whole, The flame and heated gases pass 
in the intervals or spaces which exist between the annular water spaces, 
e'ther directly ss in ordinary furnaces, or by describing one or several 


| helices or spiral coils around the central boiler and the annular water spaces. 

When circumstances require it the central boiler may be dispensed with, 

and there wii] then only remain a series of annular water spaces between 

which the flame and heated gases pass through flues or passayes of a helical 

form.—Not proceeded with. 

1992. R. A. Brooman, Fleet-street, London, “‘ Lever hines for obt 9 
and applying motive power.”—A communication.—Dated 10th August, 
1864 





This invention cannot be described without reference to the drawings. — 
Not proceeded with. 

2025. A. Cy Pituiner and J. C. Hitt, Oakfield Works, near Newport, “Obtain- 
ing ve power.” -- Duted 13th August, 1864. 

In constructing app or obtaining motive power the patentees em- 
ploy two (or it may be more) toothed whee's, or two rolling curves ; one of 
the wheels or curves is fixed on the main or driving shaft, and is called the 
driver ; and the other or others is geared into it, and called the follower 
‘They enclose these in a chest or case properly bored out, so that, by suitable 
packing on the apexes and sides of the teeth and wheels, revoive steam or 
fluid tight in the said chest or case; steam or fluid, under pressure, is 
admitted into the case through an opening at its side opposite to where the 
two wheels or curves gear or roll together, and on the opposite side of the 
case an opening is made through which the steam or fluid may pass away. 
The invention cannot be fully described without reference to the drawings. 


Ciass 2.—$TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1974. T. F. Casnin, Sheffield, “Means of conmtnication between the passengers, 
guard, and driver of a railway train in motion.’ —Lated 9th August, 
1864. 

This invention is carried out as follows :—In a convenient part of the top 
of each carriage the inventor places a globe, or other vessel of suitable form, 
charged with compressed air; into this vessel—which may be taken off 
and replaced like a lamp—as many atmospheres may be forced as will furnish 
a charge of any desired pressure. This may be done at particular stations by 
means of an eugine and fixed pump, or by a portable pump at the disposal 
of the guard. To the top of the air vessel he attaches a railway whistle, 
trumpet, or other instrument suitably voiced, on which the compressed air 
may be set free to act by turning a plug by means of a lever connected with 
it, and to the end of this lever is fastened a cord, which passes on pulleys 
through and under the roof, so as to be accessible, and may be pulled in 
each compartment of the carriage. The angle which the lever forms with 
the top of the carrisge will reveal the vessel from which the air shall have 
been discharged, and for the purpose of regular inspection a gauge is secured 
to each vessel, so that it will be at once apparent should there be any escape 
of air to occasion reduced pressure. The alarum in a passenger's carriage 
may be easily recognised by a peculiarity of tone, and by the prolonged 
and gradual diminution of sound of such alarum it is not to have the effect 
of a peremptory summons to stop the train. To the guards’ van he attaches 
a vessel of similar construction to the one hereinbefore described, substitu- 
ting for the lever a handle, same us the handle of an ordinary steam whistle, 
and by this means, pursuant to any preconcerted arrangement, the guard 
directs the driver to stop the train, yo slowly, or proceed to the next station, 
as the exigencies of the moment may dictate.—Not proceeded with. 

1979. A. Turner, Leicester, “* Apparatus for enabling the passengers in a 
railway train to communicate with the engine driver und guard, and the 
guard and driver with each other, while the train is in motion,” — Dated 
9h August, 1864. 

The patentee claims, particularly, the use of an elastic cord or line, com- 
posed of elastic or non-elastic parts, as a means of communication so that 
the cord or line, if served or broken by any means while it is in a state of 
tension, will suddenly collapse and set in motion the signalling apparatus, 
as set forth, 

1985. J. Grice, jun., Birmingham, “ Folding carriage steps.”—Dated 10th 
August, 1864. 

The patentee claims effecting the folding and unfolding of carriage steps 
by means of parallel jointed bars or levers which in their motion always 
preserve their parallelism. Secondly, fixing the ribs on which the step 
joints of folding carriage steps are made on the under side of the steps, the 
evds or parts on which the joints are formed passing through, holes tu the 
upper sides of the steps, as described. 

1990. R. Perrern and A. Barr, Shefield, “* Passenger safety signal for rail- 
way carriages and other purposes.”—Dated 10th August, 1864. 

The inventors propose to apply and tix these signals to the end of the 
carriage as follows:—In two vertical parallel guides or bars, forming 
a frame, and having slotways cut therein, and a cross bar fixed 
thereto, they place two sliding rods held in position by passing 
through the cross bar and by a second movable cross bar travelling 
in the slotted frame, bevond which bar the rods are continued and 
support two lamps, the tops of which only reach the level of the roof 
of the carriage. The lower extremities of these rods are joined each toa 
connecting rod passing obliquely upwards and outwards, to actuate bell- 
crank levers at the sides of the carriage, and to the farther or top end of 
these levers bells are fixed by spiral springs and fastenings. Between the 
two parallel rods a central rod is applied, the upper end of which is formed 
with a striker or head for the purpose of discharging a percussion cap, and 
the charge of gunpowder of a small cannon or other species of fire-arm fixed 
between the lamps. All three of these rods are enclosed with helical springs 
between the fixed and sliding cross bars, and when the alarm or signal is 
set, these bars are drawn against the action of the springs, and screwed by a 
pin or pins or other fastening in communication with a handle in the 
interior of the carriage, whereby it will be obvious that, in the event of 
alarm being required to be given to the guard, this handle may be pulled 
forwards, thus disengaging the rods and causing them to suddenly ascend, 
and also discharging the gun, ringing the bells, and et night time exposing 
the lamps above the roof of the carriage. The apparatus is secured to the 
end of the carriages by proper attachments and slides, and by pins for the 
working of the bell-crank levers.—Not proceeded with. 

1997. J. Lane, Bolton-le- Moors, ‘* Securing rails on the permanent way of 
railways.”"— Dated 11th August, 1864, 

This invention relates to the chains employed to secure the rails on the 
permanent way of railways, and is applicabie either as a single or double 
chair. ‘ihe improvements consist in the use of two horizontal plates, one 
sliding horizontally within the other, from each of which the bearings or rail 
supporting portions project upwards, one of such projecting supports being 
furnished at the joints of the rails with pins or studs, the other being per- 
forated with corresponding holes. When the rail is to be secured (having 
been previously cast with holes corresponding to the pins), it is placed 





the rail, and a cottar is driven across the sliding plates which renders the 
rail secure ; the pins passing through the rail and fish-plate (if used) and 
into the opposite support of the chair, thus cottaring all together. If 
required, pieces of wood may be inserted in the supports to soften the con- 
cussion ; the before-mentioned pins or studs are dispensed with in the in- 
termediate or middle chairs. 

2004. S. C. Hemmine, Moorgate-street, London, “ Permanent way of rail- 

ways.”— Dated 11th August, 1863. 

In performing this invention the inventor employs a piece or sheet of 
corrugated metal, which is arched or curved upwards, the length of the 
arch being in the directicn of the length of the rail, and upon the 
crown of the arch thus formed the chair for receiving and securing the 
| rails is attached. He forms or corrugates the under surface of the chairs 
| to suit the corrugations on the exterior surface of the curved sleeper plates, 
} the two arches being placed transversely to the line of rails. ‘Ihe ends of 

the curved corrugated sleeper plates are received in, and retained by, pieces 
of angle iron forming shoe pieces, which are in turn tied together by angle 
iron, or other suitable connecting pieces. The sleepers and their chairs 
thus combined are secured together by a tie-rod, which, by preference, he 
introduces under the crown of each corrugated sleeper, such tie-rod being 
| secured to each corrugated sleeper by the hoiding-down bolts of the chair, 
| which are thus made to pass through and secure together the chair, the 
| sleeper, and the tie-rod or bar.—Not proceeded with, 

2023. J. Ditxes, and E. Turner, Leicester, “ Apparatus for facilitating 
communications between passengers, guards, and drivers of railway 
trains.” —Dated 13th Avguat, 1864. 

For the purposes of this invention a cord, such as is now empl yed 
pass ng from end to end of a train, is caused to pass through a putiey 
| applied to each body of a railway carriage, in such manner that, when the 
pulley applied to any one of the bodies of the severai carriages composing 

a train is turned, it will wind the end around its periphery, and thus call 

the attention of the guard and driver by acting on the usual signals with 

which the cord ordinarily used communicates, and at the same time the 
rotation of the pulley will, by a cam or other mechanical instrument, raise 
| or show on the roof, or other part of the body of the particular carriage, a 
signal such as may be seen by the guard or other proper officer, and then 
| the pulley, by being properly weighted or otherwise, assumes its original 
position, and the cord will simply pass through it from side to side, and the 
| cord will be left free to te acted on between the guard and driver, as at 
present, while the signal will remain in view till put out of sight by the 
guard on his coming to the body of the carriage from which the communi- 
cation bas been made. The pulley to each body of @ carriage is placed 
outside of the carriage, and the pulleys of all the carriages are arranged to 
admit of the cord passing in as straight a direction from end to end of the 
| train as may be. Inside the body of each carriage is a handle, or it may be 
| two or more handles, on an axis on the outer end of which is a pulley, over 
| which, and over the pulley before mentioned, an endless band passes, so 
that, when motion is communicated to the axis by.a handle or instrument 
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in the body of the carriage, the pulley first mentioned will receive rotary 

motion and wind part of the cord on its barrel, as before described. 

2027. R. CorDNER, Crawlaw-house, near Stanhope, “ Railway sleeper.”— 
Dated 13th August, 1864. 

This invention consists in securing a bed for the rails which shall be 
durable, and present the advantages, without the disadvantages, of the 
wooden sleeper. For this purpose the inventor constructs frames of iron, 
joined or held together transversely by iron rods. These frames may be of 
cast or malleable iron, having on their upper surfaces suitable raised ca; 
or ledges adapted for holding securely the wooden block to which the chair 
for carrying the rail is to be fastened. — Not proceeded with. 


2035. T. Mor@an, North-road, New-cross. ‘“‘ Means of communication in 
railway trains.”— Dated \6th August, 1861. 

This invention consists in providing, as a means of communication in 
railway trains between passengers and guard, and guard and engine driver, 
a speaking or sound tube, with branches therefrom leading to each com. 
partment of the carriages, tlese branches being provided with suitable 
mouthpicces, a whistle, or other suitable appliance, being placed in the 
guard's van, or in any other needful position.— Not proceeded with. 

2038. W. MILLIGAN, Bradford, ‘‘Conmunicating motion from one railway 
carriage to another in a train.” —Dated 16th August, 1864. 

This invention consists in the use of a shaft placed longitudinally along 
the roof, or other convenient part of each carriage, in suitable bearings, 
and capable of rotating therein, a boss being fixed on each end of the shaft, 
or in connection therewith, with one, two, or a series of arms projecting at 
right angles, or other suitable angle, from the shaft. These arms may be 
jointed together at their extremities by a rim, and thus form a wheel. 
One arm in each is either provided with astud pin projecting outwardly, 
and capable of ready removal, or the arm is constructed with a joint, so 
that part of it may be turned outwardly, and thereby form a projecting pin. 
‘These arms are so fixed on the shafts that, when the several carriages in a 
train are in position, the projecting pin on one shaft will enter betwixt the 
arms on the adjoining shaft, and thereby form a connection or loose 
coupling of the shafts of each carriage, and, consequently, when motion is 
given to any of the shafts, it will be communicated to all the others in a 
train. These shafts may be employed by the passengers tu signal to the 
guard and driver by having a pulley, lever, or other appliance connected 
with the said shaft over each compartment of a carriage, with a chain, cord 
strap, or other suitable apparatus attached thereto, and passing into the 
interior ot the carriage, sv that, by actuating such apparatus, the shafts 
will be put in motion so as to agitate a bell at each end of the train, or 
cause to be produced any other signalling effect.—Not proceeded with. 


Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1976. D. Speirs, A. Bop, J. AITKEN, and M, Gitmour, Paisley, ** Looms.”— 
Dated 9th August, 1864. 

This invention cannot be described without reference to the drawings. 
1°80. J. L. Norton, Belle Sauvage-vard, Ludgate-hill, London, and W. 
AInsworTH, Stockport, Chester, ** Looms.” — Dated 9th august, 1364. 

This invention consists, First, in an arrangement for working the leaves 
of the healds, and for changing the order of succession in which the leaves 
of the healds are to be moved when producing various patterns of weaving 
in the same fabric. The invention also consists in an arrangement for 
ensuring, in wide looms more especially, that the healds shall rise and fall 
truly and parallel. The invention also consists in mechanism for actuating 
change shuttle boxes.—Not proceeded with. 

1984. W. Mason, Leeds, ‘ Apparatus for cleaning cotton or other seeds.” — 
Dated 10th August, 1864. . 

The invention consists in passing the seed, together with the fibre and 
such impurities as the latter may contain, through a series of riddle :creens 
and cylinders, the latter being rotary or fixed, and furnished with revolving 
beater frames alternately placiug a hopper over the top of the series. The 
inventor charges the same with the seed fibre and refuse, and this charge 
falls on the first riddle screen of the series (such screen being similar in 
construction to those in common use in corn mils); the seeds pass between 
the wires on to a tray underneath the screen and within the framework. 
The combined screen and tray being placed in an inclined position, and the 
lower side of the tray being open, the seeds fall to such side and ito a 
hopper, which conducts them to a cylinder placed horizontally underneath. 
This cylinder, having its ends clused, with the exception of holes for 

imission and emission of materials under operation, may be parallel or 
conical, the internal surface being grooved. The axis running through the 
cylinder is provided with a framework of beaters arranged paraliel with or 
at an angle to the axis, dependent upon the cylinder being parallel or 
cunical; or such beaters may be arranged spirally or with their ends bent 
simply but parallel to the axis. The fibre in connection with the seeds 
when placed in the hopper is more or less detached from the seed while 
passing through the screen and the cylinder, and this operation being 
repeated through the series of screens and cylinders the seed is finally dis- 
charged comparatively free from fibre and impurities, the fibre falling to 
the lower edges of the inclined screen,and thence into a vertical hopper or 
tube. The dust or other impurity falls on to the tray under each screen, 
and through perforations in the same on to a separate hopper provided for 
the purpose of carrying it away.—Not proceeded with, 

1988. H. ARMISTEAD, Ovenden, near Halifax, York, ‘‘ Dyeing and sizing or 
preparing warps sor spinning.” —Lated 10th August, 1864. 

This invention consists in first dressing, warping, and beaming, and then 
subjecting them to the processes of dyeing and sizing in the web, or in 
passing single ends or threads side by side through the several machines 
required from one beam or b«.bbin to another ready for the loom. By this 
means more level or even dyeing is obtained, and the warps are better sized 
or prepared for the weaving. 

1996. R. D. Epwarps, Bishopsgate-street Within, London, ‘* Cleansing and 
treating cotton seed.""— Dated \1th August, 1864 

The deprivation of the seed from the udhering fibres of cotton the 
patentee effects by means of heat obtained by a gas or other flame, heated 
air, or by any other common and well-known means of obtaining heat of a 
sufficiently high temperature, through or over which he passes the cotton 
seed, with the fibre of cotton adhering to or mixed with it, at such a speed 
as shall cause the fibres of cotton to scorch or carbonise without injuring 
the pellicle or skin of the seed. 

2003. J. ADaM and J, Wrens, Pountney-hill, and J. J. MONTEIRO, Harewood- 
square, London, ** Preparation of certain fibres for the production of 
poper and textile fabrics.’’—Dated 11th August, 1864. 

The patentees claim the employment of the fivrous portion of the inner 
bark of the Adansonia Digitata, after having been subjected to suitable 





| treatment or preparation, for the manufacture and production of paper, 


between the two supports, which are then brought in close contact with | 





and also for the manufacture and production of textile or woven fabrics, in 

the manner described. 

2012. M. Brown, New Mil’s, Derbyshire, ‘‘ Apparatus for washing and 
cleansing yarns, woven fabrics, articles of clothing, &c.”—Dated 12th 
August, 1864. 

This invention cousists in the use of a series of vertical beaters or 
stampers, which have arms projecting from them at right angles, which are 
acted upon by tappets on a driving shaft, causing the rise and fall of the 
beaters. The fibres, yarns, cloths, or woven fabrics to be cleansed by the 
aciion of the beaters upon them, are placed in a wagon or box having its 
bottom or sides perforated, and supplied with jets of water at the u, per 
edges, and this wagon is placed beneath the rising and falling beaters, 
which, by their weight and stamping, expel the impure and extraneous 
matters from the fabrics, all such impurities passing away with the dirty 
water through the perforations, pure water being constantly supplied from 
above. The beaters are all arranged to slide in a bar, which can be lifted by 
a lever, so as to raise all the beaters from the box when its removal is 
necessary. The apparatus is also applicable for milling woollen fabrics. 
2019. W. Ricwarpson, Oldham, ‘‘ Rollers for cotton gins.”"—Dated 13th 

August, 164. 

This invention relates to the rollers of gins on the Macarthy principle, 
and which are usually covered with hide or leather, the object of the im- 
provement being to attach the said covering in a more secure manner. 
For this purpose the patentee forms sliis, of a spiral or other form, in the 
hide or leather, but not through its entire thickness, and within these slits 
he biuds wire or strips of metal, the ends thereof being fastened to the 
axis of the roller, or being otherwise made fast. The rollers he makes of 
iron, wood, or other suitable material, and glue or other cement may be 
used between them aud the hide or leather covering. 

2032. S. and C. Cotuins, Broad-strect, Lambeth, ‘* Producing silk floss 
adapted for beng woven and spun into articles of use.’ —Dated 15th 
August, 1864. 

This mvention consists in converting silk rags, cuttings of silk, and other 
silk refuse or waste, into silk floss adapted for being spun and woven, and 
for all other purposes for which silk floss or raw silk may be used. Tue fol- 
lowing is an example of the means by which silk floss may be produced 
according to this invention. The patentees commence by separating the 
silk rags, waste, or refuse, according to their colour, keeping each colour 
distinct and separate, or, if desirable, they work them mixed together. 
They then proceed to place them in a brake, for the purpose of shredding 
or tearing them asuuder. They next operate upon them with a carding 
engine, and afterwards bleach them by any convenient and suitable means, 
or dye the sik thus operated upon of any desired colour. 

234. W. Hornt, C. BRAKELL, and W. Gunrugr, Oliham, “ Machinery jor 
opening, cleaning, and ginning cotton.”—Partiy a communication.— 
Dated 15th August, 1864. 

This invention consists, First, in improvements in ginning machinery for 
separating cotton from the husks and seeds, The improvements consist in 
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employing a ginning knife formed with teeth like a rack or saw, and 
moving it to and fro in a parallel or slanting direction with the axis of the 
roller, by means of a cam, crank, or other mechanical contrivance, so that 
it acts upon the cotton in both of its motions. The clean cotton 
between the pressing knife and roller, and the seeds, husks, and refuse 
through the spaces between the teeth of the ginning knife to the seed 
x. In this machine the pressing knife can be formed much thicker than 
those hitherto used, and therefore it may be made of hard brass, or other 
metal from which sparks or excessive heat is not evolved ; and, in conse- 
quence of the great thickness of the pressing knife, the breakages which are 
at present so common in other gins are entirely avoided. The pressing 
knife may be corrugated or grooved, for the purpose of separating the 
husks and refuse seed more effectually. Secondly, the invention consists in 
improved hi for ing and ing cotton from the pod or husk. 

For this purpose the inventors pass the pods and cotton through a revolv- 

ing fan or brake, where the husks are partly broken., This fan moves in a 

perforated or wire drum, through the space of which the dust passes by the 

combined action of the centrifugal torce of the fan and the blast created by 
it, and the cotton, free from its dust, passes along the inner surface of the 
drum and is removed from i's open end.—Not proceeded with. 

2039. C. F. DarcaGye, Upper Taames-street, London, * Treating or prepar- 
ing the sorgho plants (holcus sorghum), so as to render the sibre thereof 
useful in manufactures, as a substitute for horsehair, dc.”—Duted 15th 
August, 1864. 

This invention consists in separating the fibres of the sorgho plant which 
grows in America and Italy, but principally in France and Algeria, so as to 
adopt the same to the manufacture of cordage, carpets, dusting brushes, 
feathers, and all kinds of tissues; also as a substitute for horse hair, suitable 
for stuffing cushions, beds, mattresses, saddles for horses, and for various 
useful purposes. The followiug is an example of the means of operating upon 
the sorgho plant for separating fibres thereof and the preparing for manu- 
facturing purposes. The patentee steeps or soaks the plant either in its 
greeu or dry state (until it becomes soft) in a vessel containing salt water, 
without the use of «ther chemical agents; he then proceeds to cut the 
branches or palmculi of the plant into pieces in a machine similar to a chaff 
cuttcr ; these parts of the plant form a material similar to hemp, and the 
body or main stem—and likewise the leaves of the plant, aud the refuse 
therefrom after it has beeu combed—are suitable for pulp to manufacture 
into paper. He next proceeds to place the pieces of fibre in a double 
cylinder (formed with flutings or channels) working in opposite directions, 
and afterwards removes «nd combs it in a combing machine ; the fibres are 
then washed iu tepid water, and are then ready to be manufactured as may 
be desired. When it is desired to bleach the material for making paper, he 
employs a bath made of soda and chloride of lime mixed with water, and a 
small quantity of cobalt blue. In preparing the fibres for weaving he fur- 
ther bleaches them by placing them while wet in a close chamber in which 
he burns sulphur; and, Lastly, to render the fibres soft, he places them in 
a bath of soapy water, 





Crass 4.—AGRICULTURE. 


Zncluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1901. R. Dannatt, Great Waltham, Essex,“ Apparatus for cultivating land.” 
—Dated th August, 1865, 

According to this vention the inventor fixes or forms in a piece with 
the shure one or more vertical cutters, by preference’ three or tour, in a 
plough, with mou'd board, which cutters sever the svuil in a vertical direc- 
tion -imul:apeously with its severence horizontally by the share ; by these 
means the soil is thoro.zhly broken u, atone operation, In order that the 
soil shall keep its proper posi ion to be turned over by the mould board of 
the plough, he prefers to form a series of ribs on the mould board formed 
in continuation of the cutters of the share. He forms the upright cutters 
on the share with sharp cutting edges, and, by preference, inclined back- 
wards, or they may be of a curved form. He provides the shares of scarify- 
ing instruments and cultivators with like vertical cutters, applying a greater 
or less number according to the breadth of the insirument, as, for instance, 
there may be six, seven, or more on a broad-share implement, and two or 
three only on a share of narrow dimensions, a number of which are usual!y 
€ iin one imp To the shares of scarifying or paring imple- 
ments he further aitaches at the rear of each share «n inclined plate or heel 
piece, which raises the soil up, and over which it pas-es after being cut up 
by the share as described. In ploughs he disposes a wheel near the heel 
and under the mould board, which follows on the track cut by the share ; 
this wheel removes part of the pressure from the sole of the plough, and 
can be ar justed to regulate the depth of the ploughing ; it also facilitates 
turning at the headlands.— Not proceeded with. 

1998. A. B. Cuinps, New Oxford-street, London, “‘ Clipper mowing machine.” 
~ A commuication.—Dated 11th August, 1864. 

This invention cannot be described without reference to the drawings. 

2006. W. BRENTON, Polbathie, Cornwall, ‘ Reaping machines.”—Dated 12th 
August, 1864, 

This invention consists of an apparatus for delivering the cut corn from 
reaping machines. For this purpose a roller is mounted upon a shaft 
behind the finger bar and cutters ; one end of this roller shaft revolves in a 
fixed bearing, and the other end is carried by a lever which vibrates upon 
afulcrum. Upon the outer end of this rojler shaft there isa friction wheel, 
immediately opposite, to butt out of contact with a corresponding friction 
wheel on the large driving wheel of the machine. When a sufficient 
quantity of corn has been cut to form a sheaf, the attendant passes down the 
treadle of the vibrating lever with his fvot, which brings the two friction 
wheels mto contact, when the roller revolves and the sheaf is delivered 
from the machine. 





Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 

2000. J. MILBANK, Chelmsford, ** Hot-water apparatus sor heating conserva- 
tories, dc.” Dated 11th August, 1864. 

According to this invention the patentee makes the boiler in transverse 
section somewhat of a saddle form, but deeper in the sides, and he cores or 
arches in the back part ; thus the boiler is arched and closed in both at. the 
top and at the back. The front is enclosed by a plate or surface, in which 
are the doors and other parts for access to the fire. The bars are placed on 
a level with the bottom of the boiler, and the fire lying therein is enclosed 
by the boiler, as described, and, containing a film or thickness of water, is 
presented to the heat of the fire at all points, except at the front enclosed 
by the plate before mentioned, and the area occupied by the furnace bars. 
The passage from the fire to the flue is in front at the top of the boiler, 
which leads to a cavity or flue space surrounding the outside of the boiler ; 
it is built of brickwork, and somewhat approximating to the shape of the 
boiler. The flue space surrounding the boiler he diviues, by pref: rence, by 
a diaphragm from back to front on the top of the boiler, dividing the one 
side from the other, so that the flame passage leading from the fire being 
conducted to one side, disperses the products of combustion and heat on 
the one side, passing from thence rouna the back part of the boiler to the 
other side, at the extreme of which is the passage leading to the chimney. 
This flue space on the outside of the boiler he forms as low down as the 
bottom of the boiler, level with the fire bars. Thus the whole surface of 
the film or thickness of water contained within the inner and outer shells 
of the boiler is presented to the heating medium, the inner surface to the 
direct heat of the fire, and the outer to the heat in the flue, both of which 
Suriaces are extensive, as before describej. In the passage leading from 
the fire to the surrounving flues he places a damper, to regulate the com- 
bustion and heat as may be required. To the front plate enclosing the 
boiler and fire he fits at bottom the ash-pit door, which is useful to regulate 
the admission of air to the fire. Above the bars he fits a small door used 
for clearing the fire, and above and towards the uj per part of the boiler he 
fixes an inclined shoot with a cover, which can either be used to throw on 
the fuel from time to time, or may have an extension fitted to it, which 
will contain a quantity of fuel, and will be self-supplying, and so maintain 
the action of the fire for a considerable levgth of time. For this purpose 
he fixes a short enclosed spout or channel fitted with a lid or cover, which 
answers for the supply of fuel in small quantities, and to this shoot piece 
he fits an extension such as will contain the quantity of fuel desired. The 
cover of the lower piece is, of course, open when fitted with the supply 
chamber, that chamber being furnished with a cover to enclose it at top. 
The fuel as it becomes consumed in the fire falls by its own gravity in the 
inclined supply chamber, and passes into the fire. 

2005. H. PetTugr, Trigon-road, Clapham-road, Surrey, “ An improved form 
of block of burnt clay, stone, wood, or other material for the construction 
ey arches, flours, &c."—Dated 12th August, 1sb4 

The form of Llock which the inventor proposes to use is a cube, or 
approximation to a cube, having two sides bevelied downwards, and the other 
two sides bevelled upwards, so as to form a double and reverse cuneiform 
figure, haviog only the top and bottom sides parallel, and thereby tapering 
to paiallelograms in oppusite or cross directions.—Not proceed-d with, 

2009. H. Dygr, Liverpool, “ Improvements applicable to chimney tops and 
ventilators.”— Dated 12th August, 1864. 

_ The patentee claims, First, the peculiar arrangement, form, and construc- 
tion of tbe tops of chimueys and air shafts de-cribed and set forth. 
Seconuly, constructing travelling brushes from elastic metallic wire, of a 
rouud or other sectional form, as descritcd and set forth. Thirdly, the use 
of an ex; anding frame for enclosng mouths of fire-places and air shafts, 
as cescribed aud set forth. Fourthiy, the use of an open-sided or skeleton 
grooved pulley within the head of the ventilator, for carrying the endless 
band and travelling brush, as described and set forth. Lastly, the peculiar 
construction, arrangement, and general combination of the various parts of 
the apparatu’. 








2016. H. C. Tucker, Halish 
1864 


ieces."—Dated 13th dugust, 
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This invention consists in the use and application of glass or crystal to 
chimney-pieces, applied in ornameutal devices, such as scrolls, pedestals, 
leaves, or other ornamental and architectural designs. The said glass or 
crystal may be cast, cut, or etched; it may also be composed of coloured 
glass or crystal of all colours, either in pieces or otherwise.—Not proceeded 
with. 


_—_— 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowde?, Iin- 
plements of War, or for Defence, Gun Carriages, §c. 
1993. B. H. Maruxv, St. James’, London, “ Improvements in fire-arms and 
ordnance, and in cartridges.” —Dated 10th August, 1864. 

This invention refers to breech-loading arms, and consists in connecting 
a movable breech to the rear of the barrel or barrels in manner hereinafter 
stated. At the back end of the barrel or barrels, and parallel with the axis 
thereof, the inventor forms or applies a tube, in which a leg projecting 
forward from the breech is made to work. By preference he forms a 
double thread on the leg, which works in a corresponding thread in the 
tube. A screw or bolt, or other stop, prevents the parts becoming 
separated beyond such distance as is necessary for the insertion of the 
cartridge, except when required for the purpose of cleaning or otherwise. 
He forms a lump on-the side of the barrel, and fits an arm or lever 
on the side of the breech, which, turning on a pin, wedges up and secures 
the breech in close contact with the rear end of the barrel. Or he uses a 
bolt or fastening of any convenient form for securing the breech tu the rear 
of the barrel atter the parts have been brought into position for firing. 
The position of the tube and the leg may be reversed. He does not limit 
himseif to fixing the tube exactly parallel with the axis of the barrel, nor 
to the employment of screw threads. For small arms the breech carries a 
tail pin, an. is attached to the stock in the usual manner, The barrel is 
separately stocked. The invention in cartridges consists in the employment 
of a case, the back end of which is a flanged rim, prolonged or enlarged at 
one part to carry a percussion cap.—Not proceeded with. 

2011. A. H. WintiaMs, Fenchurch-street, London, ** Holder for cartridges.” — 
Dated 12th August, 1864. 

This holder is so constructed that it will serve for retaining cartridges in 
place in the bag or other receptacle instead of their being loose therein, 
and it will also serve as a stand, that is to say, it may be made to stand of 
itself on any convenient surface. The number of cartridges expended also 
may be readily ascertained. The holder consists of a sheet or piece of card- 
board er other material or combination of materials, covered with leather 
or not, and bent, folded, hinged, or pointed so that it may be compres+ed 
and caused to occupy comparatively little space when in the bag or 
receptacie. On this sheet or piece, which forms the body of the holder, are 
a number of pockets, sockets, loops, or rings, each intended to receive a 
cartridge. When the holder is removed from the bay aud allowed or 
caused to expand, open, or extend, it will form a stand, the holder resting 
on one or wore of its edges. Or the holder may be so modified that it will 
not bend, fold, or be capable of compression or extension, but yet serve as 
a holder in the bag or other receptacle ; and also as a holler acting asa 
stand when out of such bag or receptacle.— Not proceeded wit’, 

2013. J. P. Linpsay, New Haven, Connecticut, U.S., ** Locks Sor fire-arms."~ 
Dated 12th August, 1504. 

The object of this invention is to combine two hammers so as to be 
operated by one trigger, and so that one hammer can be discharged by a 
single pull upon the trigger, and the invention consists in the use of a 
detent, which is operated by one of the hammers so as to arrest the trigger 
after it has discharged the first hammer, and prevent its action on the sere 
of the second hammer to discharge it (the second hammer) until the 
trigger has been released after discharging the first hammer, which 
discharge and release releases the trigger from the action of the detent, 
when, by again pulling the trigger, the second sere will be operated upon 
so as to discharge the second hammer.—WNot proceeded with. 

2014. M. Peck, New Haven, Connecticut, U.S , ** Patched balls for firc-arms.” 
—Dated 12th August, 1864, 

The principal object of this invention is to produce a patched ball for use 
in the construction of cartridges for fire-arms, The invention consists in 
first forming one end of the ball so as to leave a rim or flange of the metal, 
while the metal which is to form the balance or other end of the ball is of 
a smaller diameter than the end first formed, and stands on the cen're and 
axially of the ball like a spindle; the first formed end is then placed upon 
around patch of the requisite diameter, and the outer edge gathered up 
and over the said rim or flange; thea, by proper dies or other contrivances, 
the balance of the metal is compressed duwn upon the edge of the patch, so 
as to hold the patch and form the other end oi the ball.—Not proceeded 
with. 

2015. J. H. Huxty, Bermondsey, London, “ Projectiles."—Dated 13th 
August, 1864. s 

In carrying out this invention the inventor uses a projectile of an essen- 
tially cylindrical form, but balanced in the usual way, the forward end being 
a solid cone or hemisphere, and the hinder end being a hollow cone or 
hemisphere. In order to effect the rotation of the said projectile he forms 
a channel or channels along the side thereof from end to end of the 
cylindrical portion, the said channel or channels being at some angle with 
the hxis of the said projectile, by which means a small portion of the 
exploded gas escapes pass the projectiles, and in so doing acts directly upon 
the inclined planes which form the sides of the said channel or chanuels, 
and so produces the rotary motion.—Not procee /ed with. 

2024. W. H. Cox, Dulwich, ‘* Guns.”"—Dated 13th August, 1864. 

For the purposes of this invention mechanism is applied to each gun in 
such manner as to cause the ball or projectile to receive a rotatory motion 
in the interior of the gun by the mechanism applied thereto, in contradis- 
tinction to the rotatory motion heretofore obtained by means of rifling or 
by rotation of the gun itself. The arrang t of the hanism applied 
to agun when carrying out this invention may be varied, but the projectile 
is to be caused to rotate within the gun before, and when the charge is ig- 
niting by a shaft passing through the breech end of the gun and capable of 
turning freely therein. The forward end of such shaft is to enter into, or 
be otherwise connected with the projectile, so as to cause the projectile to 
rotate when the shaft is rotated by any suitable power applied thereto, 
The passage of the shaft through the breech of the gun is to be rendered 
close, 80 as to prevent the escape of the gases in that direction. 








CLass 7.—FURNITURE AND CLOTHING.—NoneE. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

1989. J. H. Jonunson, Lincoln’s-inn-fields, London, “Gilding glass and 

vitreous surfaces.’ —A communication.—Dated 10th August, 1864. 

This invention relates to the bright gilding of glass or vitreous surfaces 
without the necessity for burnishing, and consists of three distinct opera- 
tions, namely, First, the application of a coating of platina to the glass or 
vitreous surface ; Secondly, the application of a coating of copper ; Thirdly, 
the application of the gilding. If desired the second operation may be 
omitted, and the gilding be applied directly on to the platina, but this 
will be found to be more expensive.—Not proceeded with. 

1994. C. Lows, Bradford-road, South Bradford, near Manchester, ‘’ Manu- 

Jacture of colouring matters.”—Dated 10th August, 1864. 

This invention consists in the production of brown and red colouring 
matters by the reaction taking place between piric acid and commercial 
aniline and toluidine under the influence of heat. 

2026. &. T. Monreitu, Saint Malo, France, “ Preserving egys.”—Dated 13th 

August, 184, 

In accordance with this methed of preserving eggs the inventor smears 
the egg with butter, or other suitable grease, and then immerses it in lime 
water or milk of lime. The butter or grease prevents the injurious action 
of the lime on the shell, and forms, with the lime, an insoluble soapy sub- 
stance which closes the pores of tne shell. He also uses a mixture of milk 
of lime, or lime water and albumen, with which he smears the eggs. Ifthe 
eggs are not required to be kept a long time, be uses albumeu alone, but 
prefers that lime water or milk of lime should be added to it, or that the 
egg, after being smeared with albumen, should be immersed in milk of lime or 
lime water.— Not proceeded with. 

2031. R. A. Broomay, Fleet-street, London, “ Manufucture of cast sleel."— 

A communication.—Dated 15th August, 1804. 

The patentee claims, First, melting iron or natural steel in a bath of cast 
iron, heated in a reverberatory furnace, by preference, in a Siemens’ gas 
furnace, and continuing the operation by the successive running off of a 
part of the bath, brought to the proportions of temperature, and of mix- 
ture of metallic substances for the formation of cast steel, whereby a con- 
tinuous working is established, which continuous working is ar essential 
characteristic of this invention, all as described. Secondly, purifying the 
bath of cast iron from the heavy and black scum charged with oxide of iron, 
and substituting for it, scum free, as far as possible, from oxide of iron and 
other oxides, such as the vitreous scum from blast furnaces worked by 
wood, siliceous sand, and other vitrifiable and preserving fluxes, as described. 
Thirdly, obtaining cast steel or products malleable, at differeut degrees, by 
melting in cupola and other furpaces combinations of cast iron, natural 
steel, and wrought iron, by means of vitrifiable scums or flukes free from 
oxide of iron, as described. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Berrer Demanv ror Pic Iron or Best QuALITY—Wuat'ts Nespep 
to Occasion A Brisk Traps: Buyers Requiring a Concession in 
Prices—Tue Inuesnvina Lock-our: Meeting of Delegates: The 
North Stafford Men Ordered in: Their Refusal—A Universa 
Lock our Unpsxep—Tue De.ecares To THE Masters: Remarkable 
Language—Tne Men anv toe New Poppune Macawwe: Mr. Kane 
in Advance of his Fellows—Coau anv Stone TRaves—Harpware 
Traves—Locat Companies: Wagon and Gas— Tue Boarv or 
Trave Returns; Metals and Iardwares Specified. 


Tne makers of finished iron are opening negociations for the 
purchase of first-class pigs somewhat more freely than they were 
last week; and, considering the very unsettled state of things 
relative to the wages dispute it is a little remarkable that a fair 
portion of the negociatious should have reference to large quantities. 
It is hence inferred that stocks must be low in the hands of con- 
sumers, and that all that is wanted to secure a prosperous trade it 
finished iron is that the dispute between masters and men should 
ccase, aud that the price of iron should be declared down to the 
extent of 10s. a ton. ‘To this extent buyers of finished iron 
generally say that the list rates should be reduced. Because chiefly 
of this feeling many consumers decline to purchase more than 
sufficient to meet their passing necessities in all cases in which 
makers will not give way to that extent, There are instances in 
which fears of a long suspension of supply through the impending 
lock-out have brought orders into the market in the past few days ; 
and in which, in consequence, more is being done at the works this 
week than there was a week ago. Chief amongst the masters who 
yesterday in Birmingham reported themselves in this condition 
were those whose establishments are in high repute for the 
excellency of their bands, Other makers announced that they 
had solicited with the lock-out as au argument, but it seemed 
powerless without a reduction in price. 

We may say in passing that we have reason to know that the 
machine puddling furnace that Mr. Menelaus is perfecting at the 
Dowlais Works was adverted to at the meeting of delegates, which, 
it should be understood, was private, and that Mr, Kane stated with 
considerable boldness that he hoped it would prove successful, for 
the excessively arduous labour of the puddler was more thau sbould 
be required from any human being. Ue further added that he 
believed the working man was greatly benefitted by every discovery 
in science and improvement in machiuery. 

The impending lock-out is almost the only topic discussed in the 
trade. The men held a delegate meeting on Monday at Brierley 
Hill, and it was attended by representatives of most of the iron-pro- 
ducing districts throughout the kingdom, in which meetings for ex- 
pressing opinions avd appoiuting representatives were held on 
Saturday night. The majority of the workmen represented by the 
delexates were decidedly iu favour of continuing to support the men 
on strike in North Staffordshire, and thas. meeting the masters, 
During the greater portion of the meeting the delegates from such 
districts expressed their resolve not to vote in opposition to the 
viows of the men who had sent them; but, after Mr. Kane and other 
prominent officers of the executives had spoken in terms the most 
condemnatory of the strike in North Staffordshire, it was resolved 
that the North Staffordshire men should bs requested to go in at 
once. Their representative said that they would not act upon that 
resolution; nor is it likely that they will until they are compelled. 
On Wednesday representative masters from North Staffordshire met 
Mr. W. C. Forster, M.P., the Chairman of the [ronmasters’ Associa- 
tion, and other members of the committee of that association, at the 
Swan Hotel, Wolverhampton, and announced that their puddlers 
had not resumed ; and it was at once arranged that a circular in the 
following terms sbould be sent by the post of that evening to all the 
ironmasters in the United Kingdom :—“ I am directed to inform you 
that it has been intimated to your committee that the puddlers in 
North Staffordshire have not, up to thy present time, evinced any dis- 
position to go to work ; aud I must, therefore, call upon you to act u 
to the resolution of the 16th Feb., and close your works after the 4t 
instant, until you receive official notification to start again.” The 
impression on the minds of the masters is that although the 
executives may decline to support the men out from the union funds, 
yet that if the lock-out should not take place the North Stafford 
men would receive abundant relief by canvassing the different 
works, and thus would be ablo to remain out until the masters bad 
given in, when the same course would be pursued elsewhere, and so 
the whole trade be defeated in detail. The resolve is, therefore, 
strong, that as long as the puddiers in North Staffordshire refuse to 
resume on the terms which the rest of the puddlers throughout the 
country have accepted there shall after to-morrow (Saturday), when 
the notice expires, be a lock-out throughout the kingdom. There 
is, therefore, every prospect of all the finished ironworks in England, 
Wales, and Scotland being closed for some time after Saturday 
night. How long they will remain closed will depend upon the 
influence which the other men can bring to bear upon the puddlers 
in North Staffordshire, In au address to their masters, upon 
which the delegates resolved on Monday, the notice for a lock-out is 
designated “au atrocious measure, to which the fires of Smithfield 
were positively merciful!” Social disorder, in which the masters 
would be the chief sufferers, would, it is intimated, ensue when the 
mén found “ misery aud starvation meeting them in the streets face 
toface.” “ Our justification (it is added) for advising the delegates 
to vote against the decision of their constituents is to be found in 
our desire to avoid the social convulsions that would inevitably 
follow the adoption of the steps proposed by you;” but the address 
closes with a hope “ that the dav is not far distant when mild and 
considerate counsel will prevail,” and that the masters will “ con- 
sider the advisability of laying down a plan so that all disputes may 
be settled by arbitration.” There cannot, however, be a more 
forcible illustration of the helplessness of arkitration to settle such 
differences than the attitude which the men in North Staffordshire 
have assumed. 

The demand for coal in the district during the week has been 
brisk, and prices bave been well maiutained. ‘The argillaceous iron- 
stone of South Staffordshire and East Worcestershire is in pretty 
good request at from 14s, to 14s. per ton. 

T Le hardware trades of this district remaiy unaltered from our 
last report. In Birmingham tho artisans are for the most part well 
employed, excepting in a few of the fancy trades, but there is no 
approach to briskuess. An improvement bas taken place in the 
gun trade of that town. In Wolverhampton the tin plate workers 
and japanners are moderately busy, and the ironfounders and the 
safe makers report business healthy, There is a fair demand for 
fine plate locks, and the men at Messrs. Chubbs’ are now working 
overtime. In other branches manufacturers are generally actively 
engaged. At Willenhall the lock reavufacturers are more busy, the 
last Australian mail having brought some good orders, At 
Weduesbury the tube makers are well employed, and there is a good 
demand for railway rolling stock. At Tipton the anchor makers 
are not doing much, The strike of the chainmakers still continues ; 
but Messrs. ‘Tinsley, Wright, and Co. are obtaining non-union men 
in answer to their notice. In other parts of the district there is no 
change to be reported. 

The half-yearly meeting of the Birmingham Wagon Company was 
held on Monday last. The report showed that the number of wagons 
in the possession of the company was 2,406, which was an increase 
of 635 upon the half year. The dividends recommended were 6 per 
cent. on the preference stock, and 7} per cent. on the original stock, 
which left £4,187 19s. 4d. to be carried to the reserve fund. 

‘The report of the Metropolitan Railway Carriage and Wagon Com- 
pany (Limited) shows that there was a profit of £19514 7s, 10d. 
upon last year’s transactions, and a dividend of £10 per cent. per 
annum for the last six months as recommended, after which the re- 
serve fund, together with that from last year, will amount to £16,131 
13s. dd, The report was adopted at a meeting of the company held 
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in Birmingham on Tuesday, during which complaints were made 
that while in 1863, with a capital of £100,000 there was a profit of 
£21,000 on work done; in 1864, with a capital of £215,000 the profit 
on work done was reduced to £14.000, so that in point of fact the 
dividend about to be declared had not been earned. An amendment 
to the motion for the adoption of the report was proposed, nominat- 
ing a committee of inves igations, but it was afterwards withdrawn 
because the directors bad, by placing two gentlemen named upon the 
board, virtually conceded the point. 

The Wolverhampton Gas Company, whose tariff is now 3s. per 
thousand to small consumers, held their half-yearly meeting on 
Tuesday, and declared a dividend at the rate of 10 per cent. per 
apnum. 

The Boardof Trade returns for the month and year ended December 
3ist, were issued on the 22nd ult. The value of the exports cf British 
manufactures and produce shows aslight increase upon the preceding 
month, but is considerably below the corresponding month of the pre- 
ceding year, the account being £12,('95,437, against £14,354,400. The 

ear’s amount shows a great increase, however, the value being 
£160,436 ,302, against £146,602,034, in 1863, and £123,992,264 in 1862 
In December exports fire-arms rose from £33,372 to £49.334. Cutlery 
declined from £37,071 to £31,740, the decrease extending to every 
country except France, Spain, the Hanse Towns, Russia, South 
Africa, and Brazil, Heavy hardwares declined from £38.622 tu 
£37,734, and light and fancy varieties of the manufacture from 
£3118 000, to £270,429, the decrease in the former case being contined 
to the exports to Spain, Russia, India, and the United States; while 
in respect of the latter, it extended to every country except the 
Hanse Towns, South Africa, Cuba, Brazil, and the River Plate. 
The value of the steam engines exported rose from £123,497 to 
£191,769, though there was a diminution of exportations to France, 
India, Australia, and Brazil; and that of other descriptions of ma- 
chinery from £259,465 to £291,598, the increase extending to every 
country except Spam, Russia, and Australia. The following table 
shows the value of the metals exported during the montb, and the 
corresponding months of the two preceding years :— 

Month of December. 

















1862. 18€3. 1864. 

Pig and puddled iron.. oo .. £77,098 .. £63,144 .. £79053 
Bar, angle, bolt, androd.. .. 209,216 .. 244,161 .. 144.687 
Railway.. we oc co 220,216 .. 917,204 ..  200,n08 
Oe 39,492 .. 28,629 .. 32,154 
oo cmatings § co cc ce oe 63,214 .. 65,108 .. 43,610 
” — - ae 87,846 .. 173,56L .. 123,93 
pg WR ks te ee 235,631 .. 204,602 .. 169,021 
<< i a 5,175 oe 885 .. 524 
Steel, unwrought .. .. «» 73,18 84,724 .. 56,5.3 
Total .. - 1,006,645 1,031,988 863,507 

Copper, unwrought .. .. . 23,01L oe 8 *. 52,322 
» Wroughtand yellow } 70,610 .. $45,650 .. 380,810 
Brase cco ce ce ce ce oe 20,013 .. 27,722 ee 23,201 
218,634 431,224 406,403 

Lead co se co ce ce oe «- 55,744 .. 49,589 
Tin, unwrought .. .. «so ee 55,458 .. 22,04 
Tin plates .. «. «0 08 os 72,312 .. 111,724 .. 75.981 
UE ce xs cs, os ce. cs EE ce A oe 3,025 


Pig and puddled iron and iron wire were the only articles in the 
foregoing list that were «xported in increased quantities, as compared 
with the last month of 1863; and the increase in the former extended to 
most countries; Turkey, Australia, and Canada, are the only countries 
that show an increased demand for the second description of iron ; but 
was confined the decline in railway iron to France, Spain, India, Aus- 
tralia, and the United States. Castings show a decrease to every country 
except Brazil. The decline in hoops, sheets, &c., extended to Spain, 
Holland, the Hanse Towns, Prussia, Russia, 'ndia, Australia, 
Canada, and the United States, and that in wrought iron to the same 
countries, with the addition of France. There was an increased 
exportation of steel to France, but to every other country a decline. 
The decrease in unwrought copper was confined to France and 
Belgium, and that in the wrought metal to France, Holland, the 
Hanse ‘lowns, Turkey, and the United States. Lead shows a 
decrease in the exports to Russia, India, China, Australia, and the 
United States. The exports to France of tin and tin plates increased, 
but in every other instance there was a decline. 

The trade of the year as relating to iron, &c., is as follows :— 





1862, 1863. 1864. 
Pigand puddiediron.. .. .. £1,203,641 .. £1,287,968 .. £1,411,513 
Bar, angle, bolt,androd., .. 2,250,964... 2,568 034 .. 2,959,009 
Railway iron... es oe «2,817,877... 98,278,804 .. 3,260,781 
SOON WWO cs ss 8s 68 BL4805 .. 409,439 .. 396,757 


740,310 ., 
1,720,881 .. 
2,152,754 .. 


om ‘. a 574,142 
and bowler) , . 
gg 1,318,917 « 
1,957,817 .. 
98,464 
$49,933 .. 


656,085 
1,780,355 


Iron castings .. 
Iron hoops, sheets, 
plates 
Wrought iron .. .. .. 
GUC RUR cc 40 so oe 
Steel,unwrought .. .. 


be ee 








Total .. £11 365,150 


Copper, unwrought.. .. 497,913 .. 
wrought and —— 1.952.436 
952, 


£13,150,936 
1,118,713 .. 


£13,214,204 
588,855 


on 








sa metal .. os ee 2,727,085 .. 2,920 592 
MD se ce 10 80 oe 8 204,784 .. 241,895 .. 222,564 
Total oe oe £2,889.526 £4,234,490 £3,911,091 

ae ee ee 766,488 773,864 .. 761,673 
Tin, unwrought.. .. .. «-. 513,877 .. 483,093 
eee '. 1,309,673 .. 1,264,100 
Zine and Spelter © 06 es 102,847 .. 106,808 .. 111,976 


NOTES FROM THE NORTHERN ANi) EASTERN 
COUNTIES, 
(From our own Correspondent.) 

Liverroon: Mersey Docks and Harbour Board: Good Towing— 
Waktrikp Warerworks Company — Norta-Eastern District: 
Tyne Steam Shipping Company: Blyth Harbour and Dock Com- 
pany: Blyth and Tyne Railway: The Londonderry Property ; 
The Cleveland Iron Trade — Stats or ‘VRave: Sheffield ; 
Derbyshire: South Yorkshire — Scoruann: Railway Companies 
and Ste-mboats: State of Trade at Greenock : South York- 
shire Railwoy—Launcn or a Steamer at Preston—Great 
Northern Ratway—Cuesume Raiways—TRENT, A NCHOLME 
and GrimssBy Ramway- Leeps, Noxra Yorkswire, ano Durnan 
Rattway—‘lipaL Paexomenon IN THE Humper—Satronp— Stare 
or Lancaspine : Stockport. 

LivERPCOL stands as usual at the head of our list of towns. At 

the las: sitting of the Mersey Docks and Harbour Board, Mr. Laird 

M.P., pursuant to notice, culled the attention of the board to the 

want of sufficient linesl quay space and shed accommodation at 

Birkenhead tor the proper development of trade, and proposed that 

the works committee lay on the bourd room table, for the informa- 

tion of the board generally, any plans and estimates prepared by 

Mr. Hartley or Mr, Lyster for the appropriation to side docks and 

shed and railway accommodation of the land lying between Victoria 

whart and Duke-street wharf, with a view to the construction of 
side docks and sheds being considered by the board at an early 
date. He said that, looking at the present arrangement with 

Messrs. Maclver, and the trade which was likely to spring up at 

Birkenhead, it was important that every etlort should be made to 

provide tor it. The following were the particulars of three docks 

proposed to be made according to Mr, Ly-ter’s plan :—Total area of 
three docks, 68 331 square yards, or 144 acres; total lineal quay space, 
5,670ft.; toral area of sheds, 43.733 square yards; length of railways, 
single lines, 6,266 lineal yards. total estimated cost, £319,670— 
namely : docks, £223,113 ; sheds, £85,759; railways, £10,793; total 
area of the present sheds to be removed, 9,328 square yards. There 
would be quay accommodation in these three docks for eigiiteen or 
twenty of the larges' steamers frequenting the port. That would 
enable a large business to be done, with accommodation of the very 








best character. Mr. Beazley seconded the motion, and said the reso- 
lation did not commit the board to any action. Mr. Boult thought 
it did, and moved as an amendment, that the words “ with a view to 
the construction of side docks and sheds being considered by the 
board at an early date” be omitted. Mr. Smith seconded the 
amendment, which, after some discussion, was carried by a majority 
of twelve votes to six. A letter was read from Admiral Evans, con- 
veying the thanks of the Lords of the Admiralty to the marine 
surveyors for their finished and elaborately executed chart of the 
Mersey. The* Livercol Steam tug Company’s new steamer, the 
Prince Arthur, arrived at Lisbon in four days from Swansea, and 
towed the Haveling, a loaded ship of 900 tons, from Lisbon to 
Plymouth in f've days, with a gale ahead from off Ushant. She 
thus steamed a distance of 1,700 miles innine days, towing for 800 
miles. ‘Ihis steamer towed the Napier, belonging to Mr. S. R. 
Graves, from Plymouth to Liverpool inforty-six hours, with the wind 
ahead the whole passage; it is, however, but fair to say that the ship, 
though nearly 1,500 tons register, is a perfect «lipper, 

At the half-yearly meeting of the Waketield Waterworks Company 
it was stated that new works undertaken in 1864 had cost £,00U, 
Two new filters had worked satisfactorily. Several accidents had 
happened to the pumping apparatus, and in order not interfere with 
the regular supply of water to the town again, a second engine was tu 
be erected. The works estimated for during the ensuing half-year 
amount to £5,000. A dividend at the rate of 6 per cent. per annum 
was declared; and £31 12s, 1d. carried tu the reserve fund, which now 
amounts to £1,260 83. 8d. 


of the Tyne Steam Shipping Company was held on Saturday at 
Newcastle, Mr. C. H. Palmer in the chair. It was ann unced by the 
chairman that the company was on triendly terms with the General 
Steam Navigation Company, that 1t was iniended to send one steamer 
to the Baltic, that the company had purchased the business of the 
Antwerp and Dunkirk Steam Shipping Company, &c. The halt- 
yearly meeting of the Blyth Harbour and Dock Company was also 
held at Newcastle on Saturday, Mr. J. Hodgson Hinde presiding. 

Atthe half-yearly meeting of the Blyth and Tyne Railway Company 
the dividend declared was at the rate of 9} per cent. per annum, 
notwithstanding the large extension of the area of capital on which 
dividend is payable. It was stated that the new line to Newcastle 
had been a great success. 
break up his establishment at Seaham Hall, and lease that mansion 
to a wealthy manufacturer near Sunderland. ‘The leasing of the 
collieries, railway, and harbour, will in all probability follow—a rare 
chance for some enterprising mercantile company. Sunderland is in- 
debted for much of its coal trade to the Londonderry enterprise ; and it 
seems, from a statement of Mr. Robert Anderson, that the serious 
falling off of the shipments by the North-Hastern Railway during 
the past year had been neutralised to a large extent by the ship- 
ments from the Seaham coal-field by the Londonderry railway. 
An improvement is reported in the tone of the Cleveland iron trade. 
Prices at Middlesborough are higher, and there has been a greater 
disposition to buy, with a more independent feeling on the part of 
sellers. Messrs. Jones, Dunning, and Co. have blown in their new 
furnace, and this, coupled with the fact of all the other furnaces con- 
tinuing in blast, is evidence that prices of pig metal are not so unre- 
munerative as some makers would make it appear. There is no 
doubt in exceptional cases low prices have been taken for the 
commoner descriptions of pig; but, on the whole, they could, even at 
the worst, be scarcely called uuremunerative. Stocks of metal at 
Middlesborough dock are not increasing, but they are so at some of 
the makers’ yards, and chiefly on account of buyers at a distauce 
who do not want to remove the metal at present. It is not supposed 
that speculation has nearly so much to do with this as want of ship- 
ping, the late severe weather, with the stoppage of the continental 
ports by ice, having interrupted the trade considerably. There is a 
tair amount of work going on at the rolling mills; but at more than 
one place there have been stoppages, by the men objecting to work 
the iron given to them. Little or nothing is said about the lock-out 
arranged for the 4th of March, should the North Statfordshire men 
have not got to work by then; but the masters here are acting very 
cordially in the matter. With reference to a statement that the 
make of pig metal had slightly lessened, by two furnaces of Messrs. 
Gilkes, Wilson, and Co., at Middlesborough, being put out ot blast, 
we are requested to state that the furnaces referred to belong to 
Gilkes, Wilson, Pease, and Co., who have no connection with 
iLopkins, Gilkes, and Co. (limited). 

Trade at Sheffield has been, on the whole, depressed, but in some 
respects there has been an improvement. There is more doing for 
the American market in cutlery, tools, and also in steel; and the ex- 
pectation is pretty general that the improved state of things will 
continue at least for some months. Orders are coming in a little 
more freely from Scotland and some of the English districts. The 
London market is rather more active, and several of the continental 
markets, including those of Germany and France, are yielding rather 
more orders fur steel, stec! wire, saws, and some few other classes of 
goods. The chief activity is in the heavier branches of trade, includ- 
ing steel. The ciinoline branch is busy; there are good orders on 
hand for steel wire for general purposes, and the needle manufac- 
turers are fairly employed. The silver-plated branches are depressed, 
and work is still very scarce in the cutlery branches. 

In the Derbyshire district the cual and iron trades display little 
change Prices are uot so good—in fact in the London market the 
price of coal per ton is fully a shilling lower than at this time last 
year. This change in the state of prices is diflicult to account for, 
except by the cessation of the numerous strikes. During the whole 





We turn to the north-eastern district. The first general meeting | 


On dit that Earl Vane has decided to | 








summer the strikes in other districts kept the Derbyshire market | 


| busy, but now the artificial impetus thus given is withdrawn, and in 
| consequence trade has gradvally fallen off. There is litule of couse. 
quence domg in the iron trade; prices are still low, and there are 
| numerous rumours of reductions iv the rate of wages, but of these 
the majority appear doubtful. 
have, throughout the winter, evinced a disposition to accept reason- 
| able wages, and in no one case has there been avy dispesition to strike 
| shown. In South Yorkshire the iron trade is in a somewhat de- 
pressed state. The puddiers at the Milton and Elsecar works are 
under notice that unless they submit to a reduction of prices a lock- 
vut will take place, which tends still further to darken the prospecis 
of business for the spring. Whether the men wiil submit tu the 
reduction and continue tu work, or go out, a few days will uecide. 
From Scotland we Jewrn that certain clauses reterring to steam- 
boat powers have been withdrawn from the Dingwait and Skye 
Railway bill in consequence of the opposition of the Messrs. burns 


another company, the Burnham Tidal Ha: bour Compaay, whose bill 
contained clauses giving powe:s of purchase oi iis steamers to the 
Somerset and Dorset Railway Company, has succumbed to the 
energetic measures taken by the same parties to mantam the 
standing orders of the House of Commons intended to prevent rail- 
way companies acquiring steambuat powers, 

The South Yorkshire Railway Company has agreed to subscribe 
£30,000 towards the capiial ot the Tient, Anchoime, aud Grimsby 
Railway Company. uncer the provisious o the frent, Ancholme, 
aud Grimsby Railway Act, 1504. 

On Saturday a screw-steamer, the Ada Wilson, a vessel of 850 
tons, was launched at Preston. 

At the haif-yearly meeting on Saturday of the Great Northern 
Railway Company, the chairmau (Mr. G. H,. Packe, M.P.) stated 
that the engineer’s account for the permanent way hau been aug- 
mented in consequence of that officer having laid out more money 10 
the renewal of the permanent way than he did last year, and likewise 
in painting the stations and baliasting eight miles of the railway, 
The extra cost of those improvements had been £11,222. The loco- 
wotive department had increased in consequence of their having run 
800,000 miles more than during the corresponding half year. The 
price of fuel had increased, and there had also been an advance in 
the price of labour. In consequence of the stute of the roiling stock, 
they had ordered eighteen more engines, which were to have been 
delivered by last August, but through the strike in the iron 





districts they could not get hem, and had to borrow engines from 


the ironstone getters in Derbyshire | 


and the other steamship owners of the United Kingdom; and | 





other companies, which had likewise tended to increase the expenses. 
The increase in the expenditure of the locomotive department 
amounted to £27,604. 

The shareholders in the Cheshire Midland Railway Company have 
received a dividend of 44 per cent. per annum, securei under agree- 
ment with the Great Northern, and Manchester, Sheffield, and Lin- 
colnshire Companies, At the half-yearly meeting of the Oldham, 
Ashton-under- Lyne, and Guide Bridge Junction Railway Company, 
a dividend of 4} per cent. per annum, secured to the proprietors 
under the agreement with the London and North-Western, and 
Manchester, Sheffield, and Lincolnshire Companies, was declared 

At the half-yearly meeting of the Trent, Ancholme, and Grimsby 
Railway Company, the report showed that up to the end of December 
last £191,347 Os. 2d. had been received, and £191,054 12s. 3d. ex- 
pended, Mr. Sacre, the engineer, reported that the construction of 
the line was progressing to his satisfaction, and that greater progress 
would have been made but for the severe weather of the past two 
months. Messrs, Fairbairn of Manchester, the contractors for the 
construction of the bridge across the Trent, at Keadby, were com- 
pleting the bridge adjustments as recommended by the Government 
inspector. One of the stoutest railway fights this session will be 
between the North-Eastern and the promoters of a scheme known as 
the Leeds, North Yorkshire, and Durham line. 

A tidal phenomenon was observed at the Humber dock gate one 
day lust week. About an hour before high water the tide ceased 
flowing, and fell from 20ft. 2in. to 20ft. It then began to flow again, 
and the tide rose about 8in. then stopped for about twenty minutes, 
and then flowed again about 4in. more. It was now high water, and 
for the next hour it did not fall more than two inches. A similar 
tide occurred about 1819 or 1820, and was fullowed by a sudden and 
violent storm. 

As an illustration of the state of the manufacturing districts, we 
may note tliat a report referring to last week, says:—** Of the 20,032 
persons usually employed in the cotton mills of Stockport, 12,897 are 
working full ume, 643 are working four and five days, 808 are work- 
ing three days and under, and 5,03 are out of employment. On re- 
ferring to the return of the 23rd January it will be found that 337 
more are now on full time, and that 158 fewer are totally unem- 
ployed. ‘ Hands’ are still scarce, one firm alone wanting 100 weavers 
and cannot get them.” 


THE METAL MARKET. 

Tue Metal Market is very inactive, and prices are slightly reduced in 
some articles. 

Ralts. Some business doing at £6 10s. to £7 per ton. 

CoppéR.—Dull ; the quotations are quite nominal—£96 manufactured, 
and £88 tile and cake, per ton. 

Tin is slightly improved, Banca at £96 and fine Straits at £87 per ton. 

‘IN PLaTES.—Very little doing. Coke 21s, 6d., and charcoal 263. 4 
per box. 

Leav.—Very fair demand, at £20 5s. 
£i9 15s. per ton. 

SPELTER is quoted at £19 per ton. 
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Moats and Co. 
Oid Broad-street, London, E.C., March ist, 1865. 
a] " . . 
PRICES CURRENT OF TIMBER. 
1864. 1865. | 1864, 1865, 
Perload— 45 £8% £ 8£ & Perlood—£ 3 48) £8 £ 
Teak......sesee00012 4013.10 12 013  6)| Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 410 | Canada, Ist quality 15 019 0| 17 018 0 
yellow pine.sw 3 0 4 0 310 410) 2nd do... 138 01410) ll O12 0 
St.John, N.B.,yel...0 0 0 8 O 0 O O'| Archangel, yellow 13 10 1410} 13 0 1310 
Quebec, owk, white... 510 619 510 6 lv !| St. Petersbg.ycl... LL 114 0) L112 6 
birch...... 310 410 310 410)! Finland . 8 010 0 9 0l0 0 
Memel.. 0 0 00 0 0 O|| Memel ....... lw 015 | W O15 ¥ 
Im +. 310 5 0 4310 5 O}| Gothenburg, ycl... 10 O31 06) 1 O11 uo 
Dantzic, oak 310 610 381 6h | hite 9 » 910 9 0 yO 
fir 15 310 210 38 10'| Gefle, yellow 1110!) 10101) Jo 
310 4 0 3 5 310 | Soderhamn ll 0; 9W 16 iy 
310 315 80 3 56 ' 
10 215 210 215) 23 0) 2 023 0 
pine610 810 5 0 6 ¢ in. + ye-low 
ylLpine5 0 60 5 0 6 UO | Deck plank, Dunts 1 
rdpineO 0 0 0 0 0 OU per 40ft, din... F hese ads oi 14 
Lathwood, Dantwz.fa710 80 510 6 10 | Staves, per standard M. z 
St. Peters 8 10 910 8 0 8 1i'|| Quebec, pipe...... 60 0 650) 075 0 
Deals, per ©,, 12it. by 3 by Yin, punch on 18 0 190, 18 02 0 
Quebec, wht, spruce 14 01s 0 1510 18 10 || Baltic worn) 220 0249 0/1500 160 0 
StJln,whtspruce 13 015 0 14 01510);  pipe........ 





Vue first steam pumping engines constructed in America were 
erected by Nicholas Rosevelt, for the purpose of supplying the city 
of Philadelphia with water, in the year 1799. 

THIN STEEL.—We yesterday received sume specimens of thin 
rolled cast steel sheets, possibly surpassing in quality anything of 
the kind yet produced. ‘The thinnest of these plates is very much 
less than ‘UOlin. in thickness, perfectly tough, smooth, and free from 
holes. The steel from which it i. formed is manufactured under the 
patent of Mr. Parry, Ebbw Vale Ironworks. 

SoutH: Kensincton Museum.—During the week ending 25th 
February, 1865, the visitors have been as follow:—On Monday, 
‘Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,247; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), open from 10 a.m. to 4 p.m., 1,213 
Total, 11,460; from the opening of the museum, 5,123,620 

Sparks FRom Locomotive EnGines.— Since the trial of “ Filder 
v. the London and Brighton Railway Company,” decided in the 
Court of Exchequer on Tuesday, for compensation in damages for 
loss sustained through the destruction ot trees in a plantation, caused 
by sparks from the engines used on the defendants’ line of railway, 
the company have adopted a patent by Mr. C. Moriarty, of Green- 
wich, by which tires from this cause will be prevented. An otlicial 
test of the patent was made a short time since by Mr. Craven, 
superintendent of the locumutive and carriage department of the 
Londen and Brighton Railway Company, in conjuaction with 
Mr. George Berkiey, of the Great indian Peninsula Railway 
Company, and the experiment was so satisfactory that all the loco- 
motives of the former company are now fitted with the apparatus 
which is being supplied for the engines of the latter company. 

INDIA-RUBBER INSULATION.— We are glad to be able to report an 
increased use of Imuia-rubber as an in-ulator for telegraph wires— 
a greater number of wiles haviug been made during the past six 
or eight montis than in ail the previous period siuce telegraphy has 
become a commercial enterprise as Well as asvieuce, ‘The firm of 
Messrs. Wells and Hall have been detiveriug iudia-rubber-covered 
wires, some of them for submarine use, at a rate per week which 
would make short work of a coutract for 1,000 or even 2,00) miles, 
with still increasiug facilities of supply. This is certainly a step iu 
the rigit direction; it affords what telegraph companies have never 


| been privileged with hitherto—a chvice of makers and a choice of 





materials for no matter how long a cable. 

New Steam Fire Excine.—Mr. W. Roberts, of Millwall (the 
maker of the Piincess of Wales steam tire engine, uow at the 
Tvoley-street station of the London Fire Brigade, and which was 
first to get steam at the Crystal Palace trials), has just completed a 
new steam fire engiue for a foreign Goverumen!, corlaining several 
novelties. The length extreme is 101. 4in ; bieadth, 4it. sin, ; and 
weight, 3lewt. It runs upon three wheels, the bind oucs dit. 6in. 
diameter, aud the front ove 3it. 4iu. Ata receut trial the steam 
was rvised as follows :—Pressure gauge started in 35 sec. after ligut- 
ing the fire, aud a pressure of 2] ib. obtained iu 1 miu., a pressure 
of 51b. in 2 min. 30 sec., 1U 10. in 5 min, 25 sec., 15 |b. in 6 min, 
20 lb. in 6 min. 25 sec., 251b. in 6 min. 45 sec., 30 ib. in 7 min., 
40 lb, in 7 min. 20 sec., 50 Ib. in 7 min. 43 sec, 60 Ib. in 7 min. 
57 sec., 70 lb. in 8 min. 10 sec., 80 lb. in 8 min. 25 sec., 90 Ib. in 
8 min. 35 sec., 100 lb. in 8 min. 43 sec., 110 Ib. in 8 min. 50 Sec., 
when the engine started, and projected the water through a lin. 
nozzle over a mast 8U{t. high, and 120ft. from the branch pipe, or 
14411. from branch to top of mast. Vertical lift of suction at start- 
ing, 6ft.; at finish, 10{t., when the tide left; number of strokes per 
minute, 220; speed of piston, 476ft. per minute; speed of pump 
buckets, 110ft. per minute; quantity of water due to number of 
strokes, 365 gallons per minute. Some official trials will shortly 
take place. 
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ON THE RELATIVE ECONOMY OF NON-CON- 
DENSING AND CONDENSING ENGINES. 


From the moment when James Watt’s invention, the 
separate condenser, was first given to the world, up to the 
present time, the economical superiority of the condensing, 
as compared with the non-condensing steam engine, has 
hardly ever been openly questioned. The proposition has 
been received almost as though it were an axiom—a 
something so demonstrably true that demonstration was 
simply superfluous. For many years engineers were 
brought up and trained in a school wherein Watt was 
regarded as a magnificent genius who could hardiy err in 
dealing with nature’s laws ; every statement which fell from 
his lips was received as a sublime dictum, to be accepted in its 
integrity without qualification or remonstrance. We have 
no intention of detracting from the fame of one who has 
done much to advance our knowledge of physical science, or 
of disputing his claims to be sanelel as a thoroughly 
great inventor; but at the time when James Watt 
flourished very little accurate information as to the pro- 
perties of steam and other «riform fluids had existence. 
The subtle laws of the conservation of force were prac- 
tically unknown; the phenomena attending on the con- 
version of heat into motion were at best very imperfectly 
comprehended; and much that is even now scarcely 
understood of the action of steam within a cylinder, at that 
time presented no difficulties to the theorist, simply 
because the existence of such problems was not recog- 
nised. It is true, however, that the condensing engine 
lad hardly been called into existence, ere ardent, honest 
men began to urge the claims of the high-pressure system 
on the public. Oliver Evans, Jacob Perkins, and several 
others, not only asserted that the condenser was unneces- 
sary to the attainment of good results, but substantiated 
their statements to a considerable extent by the aid of 
special and highly ingenious machinery constructed for 
the purpose. But the very same ignorance which per- 
mitted Watt’s claims to pass unquestioned, operated pre- 
judicially for the opponents of his system. The advocates of 
high pressure blundered in the dark on results for which they 
could hardly supply a reason. The entire success of their 
schemes depended on the observance of nice points of detail of 
which they knewnothing. Theart of mechanical construction 
was very imperfect ; good workmanship, as we understand 
the phrase, was unattainable; and if Watt, with ma- 
chinery which wouid work—and that satisfactorily, in spite 
of imperfections in every department—found it no very easy 
matter to get his designs carried out or to arrive at a suc- 
cessful result, we may imagine how much greater were the 
difficulties to be encountered by men endeavouring to con- 
struct machines, the very essence of success in which, lay in 
the attainment of a maximum finish and perfection in every 
part. It is not remarkable that Watt for a time carried 
all before him in a surging tide of success under these con- 
ditions ; and it is certain that had not the science of 
mechanical construction progressed apace, the condensing 
engine would even now represent possibly one of the most 
transcendent manifestations of genius in the universe. 

With the spread of knowledge many points before 
obscure became cleared up; and of late years, especially, 
the labours of Rankine, Clausius, Regnault, and Joule, have 
contributed so greatly to our knowledge of the laws and 
properties of steam, that the successes which attended Watt 
in his operations are attributed to their true cause, and we 
learn’ that the use of the separate condenser is generally 
dictated by conditions which bear but a remote relation to 
the attainment of economy of fuel. We have no hesitation 
in stating that in very many instances the employment of 
condensing apparatus would be unavoidable, even though it 
were demonstrated that a direct loss followed as a natural 
consequence upon its use, We need hardly dwell on the 
reason why. It will suffice to point out a single familiar 
example of the truth of our proposition. It is perfectly 
well known that up to the present moment the difficulties 
encountered in any attempt to resort to considerable 
pressures at sea are all but insurmountable ; and with 
practicable pressures, therefore, without the condenser, 
the dimensions of the machinery and the consumption of 
fuel must suffer such an augmentation that ocean steam 
navigation would be impracticable. Even before the laws 
of steam—if we may use the phrase—were comprehended, 
engineers had learned that there were good things hardly 
dreamt of by philosophers of the Watt school. It was 
quickly discovered that the introduction of tools and me- 
chanism by means of which cylinders could be accurately 
bored, steam pipes properly fitted, and joints made tight 
without the aid of pasteboard and such crude expedients, 
had opened up bright prospects for the high pressure system. 
The introduction of the metallic piston was a great step in 
the wished-for direction, and thus, after a time the non-con- 
densing engine began to enjoy sufficient popularity to make 
its manufacture a remunerative undertaking. Ostensibly 
the condensing engine was regarded, ten, twenty, or thirty 
years ago, as it is now, as the best form of steam machinery. 
Practically it met with a powerful rivalry ; and thus we find 
that although manufacturers deemed one form of machinery 
the best, they actually employed another habitually by pre- 


ference. It will not do to urge that this partiality is due 
to the smaller first cost of the simpler machine. A great 
deal has been said of the superior economy of the Watt 


engine, but, brought to the test of every-day experience, it 
is found that the balance of advantage is not nearly so 
great as it appears at first sight; and we may rest assured 
that the employment of the non-condensing engine would 
never have become habitual if the system had not possessed 
peculiar advantages which enable it to compete with its 
rival on excellent terms. 

_ It is not very easy to arrive at accurate statistics regard- 
ing the number of engines of different classes made yearly 
in Great Britain, yet we have good reason to believe that 
the proportion of non-condensing to condensing engines is 
at least three to one as far as number is concerned, while as 
regards gross power, if we exclude marine engines, it is pro- 
bable that no very important disparity exists between the two 
classes. One agricultural firm alone has turned out nearly 
4,000 portable engines within twenty years. Not fewer 
than 500 locomotives are built annually, and enormous 





numbers of stationary non-condensing engines are in use 
in the manufacturing districts. It is tolerably certain, too, 
that the number is increasing, and that the — develop- 
ment which the trade has experienced of late years has 
rather tended to the production of non-condensing, 
than of condensing engines. The fact is, that wherever 
a moderate supply of water can be obtained for feeding 
boilers, the hight ressure engine can be used with advan- 
; and it would appear that in practice the results ob- 
tained from the use of condensing apparatus are hardly of 
sufficient importance to warrant its adoption under any 
circumstances except those most favourable to its use. 

It is possible that in thus advocating the claims of the 
non-condensing engine to be regarded as at least equal in 
economical efficiency to any other form of steam ma- 
chinery, we shall be accused of holding heretical opinions, 
but we have already seen that the dictum of the user is in 
our favour. If the non-condensing engine manifested a 
remarkable inferiority as compared with its rival, its 
employment would only be resorted to from necessity, and 
not willingly. As, however, it really enjoys a very fair 
share of patronage, we may assume that this patronage 
is based on the teachings of an experience extendin 
over many years; and as we find that the economica 
results obtained are not more than theoretical deductions 
lead us to anticipate, it is evident that the habitual 
employment of the non-condensing engine is by no means 
the result of a blind prejudice in favour of simple and 
inexpensive mechanism. It is demonstrably true that, 
under given conditions, steam worked against the full 
pressure of the atmosphere may develope its thermal 
energy to great advantage; and as these conditions are 
exceedingly simple, and admit of being carried out in 
practice with great ease, no exception can be taken to the 
fact that they are admittedly requisite to the attainment 
of a fair measure of economy in the use of fuel. In order 
to obtain even ieee good results from the action 





of steam within a cylinder, it is perfectly well understood 
that it is absolutely necessary that this steam should be 
worked more or less expansively. This statement holds | 
good of every form of engine, condensing or non-condens- 
ing; locomotive, marine, portable, or stationary ; but recent | 
researches have definitively proved that high measures of | 
expansion are ‘neungetiiile with the use of condensing | 
apparatus from reasons which we shall come to pre-| 
sently; and as adirect result without the aid of exceptional | 
expedients steam cannot be expanded in a condensing engine | 
more than twice with any prospect of ultimate gain. ‘This | 
measure of expansion corresponds nearly to a theoretical | 
consumption of 3:5 Ib. of coal per indicated horse-power per 

hour, a deduction which very closely corresponds with the | 
ordinary efficiency of the very best class of marine and | 
stationary engines, with carefully clothed but unjacketted | 
cylinders, cutting off at half-stroke, or thereabouts, and 
burning the best coal. 

In the case of the non-condensing engine, the principal 
objections to the use of high measures of expansion are 
almost eliminated by the suppression of the condenser ; 
and according to theory, machinery of this kind, cutting-off 
at one-fifth of the stroke, with boilers of the same efficiency 
as those of which we have just spoken, should develop an 
indicated horse-power for about every 3 lb. of coal consumed 
on the grate per hour. In locomotive practice we find this 
result so nearly approached that no doubt remains of the | 
almost absolute accuracy with which theory and practice | 
may be made to agree. 

Of any two mechanical expedients competent to secure a | 
certain end, that which is most simple itself, and entails | 
least complication in its application to practical require- 
ments, must ceteris paribus be the better. As for the present 
we are only considering the relative merits of the con- 
densing and non-condensing systems as regards the quantity 
of, fael which must be burned in order that we may 
obtain a horse-power, we may banish all questions con- 
nected with causes absolutely dictating the employment 
of the one system or the other without regard to the 
economical efficiency of coal. Under this aspect, we see 
that the only senile advantage which can follow on the 
use of condensing apparatus, is the complete removal 
of the pressure of the atmosphere from the piston, and.a 
consequent apparent addition of about 15 1b. per square 
inch to the effective steam pressure. With the peformance of 
this duty, the influence of the condenser should begin and 
end. It is well known, however, that economy of fuel 
does not depend on the observance of any one principle. The 
success of the modern steam engine is due to the observance 
of divers laws, and it is therefore practicable not only to 
effect a saving in more ways than one, but actually to 
neutralise the evil effects consequent on the non-observance 
of one principle by a strict attention to, or an extended 
application of, another. Thus, defects in the engine may 
be compensated for by the superior merits of a boiler. The 
influence of a steam jacket may compensate for a leaking 
piston, &c.; and it thus follows, very much as a matter of 
course, that all the gain ordinarily assumed to be due to 
the action of the condenser may be likewise obtained by 
expansion. 

n order to put this in a clearer light, we shall assume the 
case of a particular engine worked under varying condi- 
tions. In making use of illustrations, it is well that the 
should possess the greatest possible vraisemblance, and, 
therefore, in the following calculations we have endeavoured 
to reduce all the working conditions to those which may be 
ordinarily met with in practice. Let us, then, suppose a 
beam engine fitted with condensing apparatus of the ordi- 
nary type, and of the following dimensions :—Diameter of 
cylinder, 3511in.; length of stroke, 8ft.; speed of piston, 
304ft. per minute, or 19 revolutions. Let us further assume 
that the initial pressure within the cylinder at the com- 
mencement of each stroke is 45 1b. per square inch, We 
have already stated that neither in theory nor in practice 
can advantage follow on cutting off the steam in unjacketted 
cylinders at less than half stroke; we shall, therefore, 
adopt this as the best possible grade of expansion which 
can be employed in an engine such as we speak of, Then 

1°695 x 45 

















1 + hyp. log. 693 = 1-693, and 3 ~ = 38-09, or, 


os fractions, 38 lb. as the average pressure throughout 
the stroke, from which we must deduct 2 lb. for the pressure 
of the vapour within the condenser, leaving 36 lb. per 
square inch as the effective pressure. From these data 
we have no difficulty in finding that the power of the 
machine equals a fraction over 334-horse power. The 
area of the piston is 7ft.; the distance traversed while 
steam is admitted from the boiler is 4ft. ; and, ay ee 
the consumption of steam is twenty-eight cubic feet per 
stroke ; to this we must add two cubic feet for clearance, 
and filling ports and passages. Then 30 x 38, the number 
of strokes per minute, and by 60, gives the number of 
cubic feet per hour, 68,400. The volume of steam of a 
total pressure of 45 lb. per square inch is to that of the 
water from which it is produced, as 572 to 1. Therefore, 
dividing 68,400 by this number, we shall obtain the hourly 
evaporation required under the given conditions to produce 
334-horse power. The quotient is 119°57, or, as a small 
quantity must be allowed for leakage, say, in round 
numbers, 120 cubic feet, weighing 7,400 lb. We shall 
assume the evaporative efficiency of the boilers as being 
equal to 8 lb. of water converted into steam of the given 
pressure per pound of coal barned, or 925 lb. per hour; 
and this again divided by the horse power, gives an hourly 
consumption of 2769 lb. of coal per horse per hour. It is 
certain that such an excellent result is seldom attained in 
practice, for reasons to which we shall refer presently. 

If, now, we sup that the condensing apparatus is 
removed from this engine, and that the steam on entering 
the cylinder, has an absolute pressure of 1001b. on the 
square inch, and that the cut-off takes place at one-fifth of 
the stroke, we shall find that the economic efficiency of the 
machine suffers no diminution. ‘The average pressure 
throughout the stroke is 52°15lb.; for 1 + hyp. log. 1-609 


“Bor i 
= 2-609, and 2-609 x 160 
i) 


deduct 15 1b. for atmospheric resistance, leaving an effec- 
tive pressure of 37:18 1b. per square inch throughout the 
stroke.* ‘lhe volume of steam used per stroke amounts to 
11-2 cubic feet, or allowing, as before, 2ft. for clearance 
and port room, 132 cubic feet, and per hour, 30,096ft. ; 
and the volume of 100 1b. steam being to the water from 
which it is produced as 270 is to 1, the hourly evaporation 
must equal—allowing a little, as before, for leakage—112 
cubic feet, weighing 6,998 lb., and requiring for its eva- 
poration 874°75 lb. of coal per hour, ‘The effective energy 
of the engine equals 343-horse power, and the consumption 
of fuel is, therefore, 2°505 lb. per horse per hour. 

In practice, as we have said, such results as these are 
rarely or never obtained, from various causes. Butit is easy to 
show that the condensing engine possesses no immunity from 
their influence. On the contrary, it is absolutely worse off 
in at least one important respect than its rival. We may, 
with strict propriety, neglect just now every source of loss 
of effect but one—condensation within the cylinder. This 
may arise from two causes, externai radiation or a fall of 
temperature within the cylinder, consequent on the opera- 
tion of certain well-known laws. In practice radiation can 
be so nearly prevented altogether that we need not further 
refer to it. In order to understand the second source of 
loss, however, we must trace the phenomena attending the 
action of steam through an entire stroke. 

The sensible temperature of steam of 451b. pressure, is 
274-4 Fah. according to Regnault. The temperature within 
the condenser is but 100deg. Fah. The surface of the 
piston and one cylinder cover is at the termination of the 
stroke—or, indeed, from the moment when the exhaust port 
opens—in contact with moist vapour, the best known con- 
ductor of heat, of this temperature; and for a sensible period, 
while the crank is at or about the dead point, the frigorific 
effect is very powerful and the heat of the metal falls 
rapidly many degrees. The first exercise of thermal 
energy on the part of the entering steam is the restoration 
of these surfaces to the temperature due to its pressure. In 
order that this may be accomplished a considerable quantity 
of steam must be condensed, and the re-evaporation of the 
resulting water can only be brought about at this time by 
the condensation of yet more steam. Practically, therefore, 
this first loss is absolute loss. As expansion proceeds, after 
the cut-off valve is closed, it is true that with the fall in 
pressure re-evaporation will take Ry but then only at 
the expense of the heat contained in the metal of the 
cylinder and piston. Besides this, however, we have yet 
another cause of condensation to consider, In order that 
any useful effect may be developed by the engine, it is 
necessary that a certain portion of the latent heat of the 
steam be converted into work. The work done in evapo- 
rating one pound of water is equivalent to 745,812 foot- 
pounds, pod conversely for every 745,812 foot-pounds of 
work done by the engine one pound of steam must be con- 
densed into water. ‘This water does not immediately find 
its way to the surface of the cylinder; on the contrary, 
it remains suspended in a vesicular form in the steam, 
saturating it, and enabling it to conduct heat with a facility 
which it does not otherwise As a consequence the 
condenser inductively abstracts heat from the cylinder, and 
it is certain that were any vessel filled with steam, and 
then placed in free communication with a condenser, the 
temperature in both would very speedily become identical. 
It has been often said that heat “radiates” into the con- 
denser. The expression is erroneous. The action is strictly 
identical with convection, and is principally due to the pre- 
sence of globules of water suspended in the fluid. It isalso 
obvious that the moment the cut-off valve closes, all drain 
on the boiler must cease, and that, therefore, all waste of 
steam must take place during the comparatively short time 
that this valve is open. Loss of power would follow on the 
subsequent condensation of the isolated steam during the 
stroke, but in practice such a result seldom takes place—the 
curve of indicator diagrams nearly corresponding with 
Mariott’s law. The fact is that the great mass of metal con- 
tained in the cylinder acts the part of a regulator of energy, 
absorbing heat at the beginning of the stroke, and giving it 
up again towards the close by re-evaporating the water pre- 


= 52°18, from which we must 





* No allowance is made for back pressure due to a contracted ex- 
haust, because the non-condensing engine can be put on terms of 
perfect equality with its rival in this respect. 
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viously condensed ; but as the vapour flowing towards the 
condenser abstracts a definite proportion of heat as the crank 
approaches the dead point at a period when the steam result- 
ing from the re-evaporation flows into the condenser instead 
of acting on the piston, the heat contained in the metal 
composing this last and the lid, is carried to the condenser, 
andthereby totally wasted. It is true that the abstraction 
of caloric is almost wholly confined to the piston and the 
lid, but then it is well to remember that these offer collec- 
tively a very large area to the entering steam, which is at 
the beginning of the stroke, enclosed in a thin stratum be- 
tween them. In fact it is not easy to conceive of a better 
condensing apparatus, and there can be no doubt whatever 
of its practical efficiency. As the piston proceeds, the sides of 
the cylinder become uncovered, and contribute their quota 
to the mischief. The average temperature within the 
cylinder is then always less than that of the entering steam, 
the difference being abstracted principally by the vapour 
going to the condenser; and we find, therefore, that 
this loss will bear a direct proportion to the difference be- 
tween the initial and terminal temperatures of the steam, 
and this in the present case amounts to no less than 174°4 
deg. Fah. 

in the case. of the non-condensing engine precisely the 
same phenomena attend the action of the steam, but in a 
minor degree. In the first place, the difference between 
the initial and terminal pressures is greater than it would 
be with a Jess measure of expansion, being as 100 lb. is to 
20 lb., while with the condensing engine it is as 45 lb. is to 
22°5 lb., and, therefore, the re-evaporation is more 
energetic towards the termination of the stroke, and the 
curve of the diagram does not fall below Marriott’s ; and, in 
the second place, the variation between the temperatures 
is but 116 deg. at most. We have not space at present to 
consider all the phenomena attending on the expansion of 
steam while doing work; we have said sufficient, we be- 
lieve, to show that the condenser acts in one sense a directly 
injurious part, and that the loss due to its frigorific influ- 
ence must increase directly as the measure of expansion. 
Thus, were the condenser applied to an engine expanding 
100 lb. steam five-fold, we should find the difference 
between the initial and terminal pressures to amount to 
not less than 228 deg. Fah., and the corresponding loss of 
effect would go very far to neutralise any advantage due to 
the presence of condensing apparatus. 
(To be continued.) 





Tun Sueets or Iron.—It may not be out of place, cons‘ ring 
the great interest that is taken by those connected with thi: great 
branch of industry, the iron trade, to give a few curious parti ulars 
relative to the extent that iron can be welded, and the thin sheets 
which can be rolled out. Brother Jonathan little thought what a 
hubbub would be created in the old country when from Pittsburgh 
he sent that wonderful letter, written on a sheet made from iron, 
which took ne Jess than one thousand sheets to make one inch in 
thickness ; the dimensions being 8in. by 54in., or a surface of 44in., 
and weighing 69 grains. The fact had no sooner made its appear- 
ance in print than Britain’s sons began to work, and soon we 
heard of a sheet containing the same number of surface inches, but 
weighing only 46 grains, had been made at the Marshtield Ironworks, 
Llanelly, Carmarthenshire, being exactly one-third less in weight. 
but soon the Welsh leek had to give way to the rose of England, for 
Stuffordshire was anxious to take its wonted lead. The Hope Iron- 
works succeeded in making a sheet of 118 surface inches, weighing 
but 89 grains ; which, reduced to the American and Welsh standard 
of 44in,, gives about 33 grains Messrs. R. Williams and Co., 69in., 
49 grains; reduced to the same standard, about 31 grains. Fora 
time Staffordshire wears the belt; but Wales becomes very restless, 
and is anxious for the honour of St. David, so further attempts must 
be made. No sooner said than done. Marshfield comes again into 
the field, and through the press is wafted to the reader. They 
succeeded in making one sheet, 8in. by Sjin., or a surface of 44in., of 
the astounding weight of 23} grains only ; which required no less 
than 2,853 sheets to make one inch in thickness ; another sheet, 8in. 
by 6in,, or forty-eight surface inches, weighed 25 grains ; but, brought 
to the standard of 4din., gives but 23 grains, and requires 2,950 
sheets to make one inch in thickness. The Pontardawe ‘Tinworks 
next come into the field with a sheet of 154in. by 7,3;ths, or 
a surface of 115°17in., weighing 60 grains; but, being reduced to 
44in., is 244 grains—a trifle heavier than the Marshfield; but 
Pontardawe claims 38,799 sheets to make one inch in thickness. 
We now come to the climax. The mill manager of Messrs. 
W. Hallam and Co., of the Upper Forest Tinworks, near Swansea, 
has succeeded in making a sheet of the finest appearance and 
thinnest that has ever yet been seen by mortal eye. The iron 
from which the sheet was rolled was made on the premises. It 
was worked in a finery with charcoal and the usual blast ; afterwards 
taken to the hammer to be formed into a regular tlat bloom; from 
thence conveyed to the balling furnace, and when sufficiently 
heated, taken to the rolls, lengthened, and cut by shears into proper 
lengths, piled up, and transferred to the balling furnace again ; when 
heated, it was passed through the rolls, back again into the balling 
furnace, and when duly brought to the proper pitch was taken to the 
rolls, and made into a thorough good bar. It was then taken to the 
tin mills, and rolled till it was supposed to be thinner than 23 grains, 
afterwards passed through the cold rolls to give it the necessary polish, 
and now it stands on record as the thinnest sheet of iron ever rolled. 
The sheet in question is 10in, by 5}in., or 55in. in surface, and weighs 
but 20 grains, which, being brought to the standard of 8in, by 5}in., 
or forty-four surface inches, is but 16 grains or 30 per cent. less than 
any previous eflort, and requires at least 4,800 sheets to make lin. in 
thickness. That calculation is made in a rough way, without any 
inch gauge, but if anything, is considerably under the mark. A sheet 
of IC tin plate measures 10in. by 14in., or a surface of 140in , and weighs 
}1b. A box is made up of 225 sheets, but as many as 245 can be pressed 
in; the depth of the box is 3}in. The latter number of sheets being 
taken as our guide, we have seventy sheets to the inch. In order 
to make the matter more clear we will raise the 55in. of 20 grains 
to the ordinary lin. by 14, or 140in., the weight being 50 ths 
grains. We now find that $b. avoirdupois contains 3,500 grains 
troy weight; we now multiply 3,500 grains by 70, the number of 
sheets ef LC thickness to lin., and ~ by 50 }9chs grains, being 
the weight of 140in. of the thin sheet in question, which gives us as 
answer 4,812}, that number, therefore, being required to make lin. 
in thickness. 1 think it is brought intelligibly before your readers ; 
1 would just add that the gravity of the iron in question, from which 
the thin sheet was rolled, was from 7°8 to 7°9, and was not made in 
what is generally considered the most superior—that is, hollow fires. 
The plan answers admirably for tin plates, and, in the present 
instance, fully corroborates that view of the question, for had not 
the iron been of a very superior quality, it could never have stood 
the stretching, for it is no less than 68} times thinner than the 
ordinary 1C tin-plate. Of course, in a mercantile view, it would 
never answer to make such thin sheets; in fact, it is hardly worth 
while making even taggers; and most makers of tin-plates would 
rather be without such orders, unless in large quantities. For the 
present Messrs. William Hallam and Co., of Swansea, stand at the 
top of the tree. We now wait to chronicle fresh efforts ere we 
bestow the prize medal.— Mining Journal. 












































SOCIETY OF ENGINEERS. 


Monday, March 6th, 1865. 
T. W. Canrineton, President, in the Chair. 


ON STRENGTH AND RIGIDITY AS APPLIED TO BRIDGES, 
ROOFS, ARCHES, AND SHIPS. 


By W. E. Kocus. 


Tue author commenced by stating that, as a Prussian, he must 
request his hearers to pardon any errors of language or style into 
which he might fall as a consequence of his imperfect knowledge of 
the English tongue, and then proceeded as follows :— 

Tne subject which I have the honour of submitting to you to- 
night is that of strength and rigidity as it respects all constructions 
in iron and wood, such as suspended and trussed bridges, roofs, 
arches, and ships. Rigidity isa most important subject, and forms 
one of the chief points to be considered in the stability of iron 
structures ; indeed, I doubt whether sufficient stress has hitherto 
been laid upon it in the execution of any description of work; the 
investigation of it has occupied my attention for some considerable 
time past, and the result of my studies and of my practical experi- 
ence during many years, I wish to lay before you. 

After a few general observations on certain laws of nature, 
especially those relating to form and proportion, and to vibration 
and rigidity, I will consider some of the existing structures in iron 
in their capacity as strong and rigid. I will further make it a sub- 
ject of inquiry whether we can discover in their executiun or 
arrangement of details a certain natural law ; lastly, I will give you 
my own views in bringing before you my new principle of rigidity, 
and ask your free opinion in the following discussion. 

You will understand that Iam not going to dispute the strength 
of existing bridges, &c., their capability of carrying a certain load, 
nor the exactness with which each part has been calculated and 
executed; what we have to deal with to-night is the principle of 
rigidity. 

About three years ago (I think in July, 1862) I remember at a 
meeting at the Royal Institution, in Albermarle-street, Mr. Scott 
Russell said that the Woolf steam engine had reached a very high 
degree of perfection, not only by the most economical use made of 
steam as a high-pressure expansion and condensing engine, but also 
in the working and arrangement of almost all parts of the ma- 
chine In agreeing with him, we may add the locomotive as a 
beautiful and highly finished specimen of human ingenuity ; fur- 
ther, cotton, silk, and all kinds of printing machinery, instruments 
and objects of human production. Now, let me ask you the 
question, Have constructions such as bridges, &c., attained an equal 
degree of perfection? In my opinion they have not. If, for 
instance, bridges were built on a certain natural law, 1 doubt not 
that we should have better looking structures, and the views of our 
streets would not be blocked up by such unsightly beams as we see 
almost every where. 

There is infinite perfection in the laws of nature, be it in their 
most minute action upon certain bodies, or be it in the form or 
proportional outline of | bodies. For instance, let me name to you 
the crystallising minerals. Those of the same qualities and species 
will crystallise in a most minute corresponding form, either in a 
primary mathematical and symmetrical figure, or in combination 
of several such. For example, sulphate of potash will crystallise in 
right rhombic prisms; fluate of lime or fluor spar has some combi- 
nation of forms, from the acute rhomboid, regular octahedron, to 
the rhombic dodecahedron; the diamond has a primary form as a 
regular octahedron, with a variety of intersections. In all we observe 
the law of regularity. Now let us consider the organic world. 
One leaf of an oak tree, or any other tree, has the exact proportional 


outline with any and all others of the same species; the qualities of | 


wood are the same, except they be influenced by the chemical 
mixture of substances of the ground. And, to name the highest 
specimen of perfection, there is man in his original state—there is 
form and minute proportion in outline; there is law in all his actions, 
in the way of thinking, circulation of blood, &. &c., which we are 
able to describe, but never to comprehend. 

Professor Tomlinson, in his *‘ Cyclopmwdia of Useful Arts, Science, 
and Manufactures,” and in thesubject of strength of materials, warns 
engineers and architects not to trust too :.uch to taste and fashion 
in constructions, which are often contrary to nature and law. 
Allow me to read to you one passage:—* Thus it will be seen that 
tue application of mathematics to this subject has not, as yet, 
evolved anything new, or which had not been the general 
practice, ages ago, of the architects of most countries, who had been 
taught merely by instinctive observations, or what is termed ‘ the 
eye.’ On the other hand, we must caution the reader against look- 
ing for the application of such principles in the material works of 
the age that investigates and explains them. The indefinable mass 
of motives and causes that, under the names of taste, fashion, 
feasibility, &c. &c., govern modern natural production, are, as Dr. 
Robinson long ago remarked, as various, complicated, and foreign 
to nature and reason, that it is rare to find intelligible design in our 
professed architecture and engineering.” 

£rgo, gentlemen, it is the duty of the engineer to find out a 
certain principle or natural law, which, immediately after the span, 
load, and level of the bridge, &c., have been asceriained, tells us 
the form and nature of the structure. Iron may easily be welded 
into any shape or construction to bear a certain weight; but whe- 
ther that construction is oy right is the question, I am not 
going to say, gentlemen, that I will bring such a principle or 
system before you in a perfect state, but 1 think and hope that my 
observations and experiments to-night may be a step towards it, as [ 








firmly believe in the existence of such a regularity and consequence 
in the laws of nature. 

I have divided my subject into—-1. Suspension bridges; 2. 
Trussed beams; 3. Roofs; 4. Arches; 5. Ships. 

I.—Svsprension Brivegs. 

We all have, perhaps, walked over a suspension bridge, and have 
felt its motion beneath our feet. This motion or vibration is a 
necessary evil, and will exist so long as chain bridges continue to 
be built. The catenarian curve is the curve of equilibrium. What 
is equilibrium? Firstly, we have a perfectly round ball and a 
perfectly plain and horizontal surface, neither of them covered by . 
any adhesive matter. The ball will touch the surface of the plain 
in one single point, and is in a state of perfect equilibrium. The 
slightest touch with a finger will set it in motion. Secondly, let 
us imagine a perfectly flexible cord or rope, fixed either horizontally 
on two points, or inclined. We again have equilitrium in every 
atom of this cord. A touch in any part of it will cause waves of 
vibration, which run from the point of touch to the opposite points 
of suspension, return from thence, and in meeting, will either 
partly neutralise each other, or continue and return in the same 
way. This is our chain bridge. A load, acting with sudden im- 
pulses on the bridge, and at certain intervals, will cause the same 
waves of vibration; and if these waves be too powerful for the 
strength of the chains, they will, in meeting by contrary and 
Opposite waves, cause a rupture of the chain. Hence the only 
defect in the chain bridze. 

Other suspension bridges have been designed, proposed, or 
executed, as, for example, Ordish’s rigid suspension bridge. 

In this system the main or pores girders for carrying the road- 
way are suspended by straight inclined chains or bars, which pass 
over the towers, and, in straight lines, to the anchorage in the 
abutments. The main straight chains, being of great length and of 
small width and thickness, cannot keep themselves straight, and 
are therefore suspended from a curved chain ; the main straight 
chains having the duty to perform of carrying the platform and mov- 
ing loads; the curved chain having the duty to perform of supporting 
its own weight and the weight of the main straight chains, and at 
the same time retaining them in the desired straigit lines. 

But let us now consider the question—What is rigidity? A 
body is called rigid when, being acted upon by any force, it will 
not assume any alteration in shape, nor in the position of the 
molecules to each other. So we may call a massive ball of hard 
material rigid. A force acting against any part of it will go through 
its centre, and not alter the shape of the ball. We may further call 
a rod of 6in. long and lin. square in section rigid; or a column up 
to 15 to 1, i.e., length in proportion to diameter. If the weight, 
acting in the direction of the longitudinal centre line, exceed a 
certain number of tons, the column will no longer be rigid. It will 
bend ; consequently the molecules will alter their position to each 
other. As the symbol or basis of rigidity, we have the triangle, 
supposing it to be composed of three rigid sides, and firmly con- 
nected with each other. Forces, be they unequal, acting on all 
three corners, will not cause any alteration either in the shape or in 
the position of the molecules. In many bridges we also have 
triangles, but they cannot always be called rigid. Further, a rigid 
system of triangles can be reversed, but I fear not all rigid bridges 
will allow of turning upside down. 

The system of inclined wires was adopted in a bridge built in 
1817, at Dryburgh Abbey, across the Tweed, by Messrs. Smith. It 
was 2/0ft. span and 4ft. wide. It was observed that the bridge had 
a very sensible vibration when crossed by any person, and the 
motion of the chains appeared to be easily accelerated. In 1818, 
six months after the completion of the bridge, a violent gale of 
wind caused so great a vibration of the chains that the longest 
chain broke, the platform was carried away, and the whole bridge 
destroyed. The vertical motion of the roadway was said to be, 
just before breaking, as great as the horizontal motion, and suffi- 
ciently violent to have thrown a person off the bridge. 

Mr. Dredge, of Bath, introduced anvther principle in the construc- 
tion of suspension bridges. In this invention the chains are made 
of sufficient magnitude and strength at the points of suspension to 
support with safety the greatest permanent and contingent load to 
which they aro ever likely to be exposed, and from thence they 
taper or diminish gradually to the middle of the bridge, where the 
strain becomes least. The suspending rods or bars that support 
the platform, instead of being hung vertically, or at right angles to 
the plane of the horizon, as is usually done, are inclined to it in 
angles which vary in magnitude from the abutments to the middle 
of the bridge, where the obliquity as well as the stress upon th 
chains attains its minimum value. The principle developed by this 
obliquity of the suspending rods is described as singularly beautiful ; 
but much judicious management is necessary on the part of the 
engineer to fix upon that degree of obliquity which shall produce 
the greatest effect. Each bar is considered to perform its part in 
supporting the load, in proportion to its distance from the abutment, 
drawn into the sine of the angle of its direction, so that the entire 
series of suspending bars transmits the same tension to the points 
of support as would be transmitted by a single bar reaching from 
thence to the middle of the bridge. : 

Other bridges have been designed on the suspending or chain 
principle, as, for instance. Lambeth Bridge; some with the chains 
braced together. 

Il.—Trussep Grapers AND Beams. 


Box and plate girders are excluded. Trussed girders have under- 
gone great changes, and many patents have been taken for improve- 
ments; some of them are constructed in wood, some in wrought 
iron, and others in wrought and cast iron combined. 
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On Howe's system ‘longitudinal horizontal bars are braced 
together with wooden strutts and vertical iron bolts; in Rider's 
system, all the compression members are of cast, and the ties 
of wrought iron; on Nevill’s system the bridge is of wrought iron, 
at certain distances from the neutral axis longitudinal bars are 
introduced to secure strutts and ties from bending. The Warren 
girder, Fox and Henderson’s system, and many others, might also 
be mentioned, 

In looking over all these systems we find a predominant feature, 
namely, that all strutts aud ties in the same direction are parallel. 
Supposing we have a square or parallelogram, composed of four 
rigid 1ods, the moment we introduce one diagoval the square 
becomes rigid, and does not require a second diagonal from the 
opposite angle. We have two rigid triangles, and if the diagonal 
be introduced, and be not of mathematical exactness in its length, it 
will necessarily cause a strain on some other rods. 

There remains, besides, two other points to be considered in the 
designing and executing of bridges—“ the direction of strains.” As 
I said before, the strutts and ties in bridges such as the Charing 
Cross and Blackfriars Bridge, incline under the same angle, say, 
45 deg. This I wish to bring before you as an open question— 
‘Does the direction of strain by a tool in any part of the bridge 
incline from that point under an equal angle?” Our present pro- 
ceeding in designing and executing bridges, roofs, or arches, is in 
the following manner :—After the engineer has settled by himyelf 
what kind of bridge it shall be he will proceed at once to prepare the 
drawing, take out the strain, and, lastly, accord sufficient material 
in every member to bear the required load. I recall to mind a 
trussed rib being made in the same way, and, when finished, 
bending so much that it almost broke by its own weight. It was 
soon discovered that the various strains did not go in the direction 
prescribed by the engineer; the strain persisted in going its own 
way. I propose investigating this point thoroughly hereafter. 
The large booms, or top and bottom members of bridges, such as 
Charing Cross Bridge, the way of constructing and fastening of 
cross girders and rivetting of these, and strutts and ties, leave much 
room for discussion. 

III.—Roors, 


The variety in designs of roofe, be it in wood or iron, is very 
great. Some of the most antique roofs are designed on a good 
uatural principle of support—1 say natural because it was according 
to instinct. The Middle Temple Hall roof, though not at all light 
in its construction, presents one certain feature, to which we will 
return hereafter, when it will explain itself. Inclined wrought iron 
roofs are mostly trussed on a triangular principle; semicircular 
or segmental roofs are trussed by vertical and diagonal parallel rods 
or bars. The nave roof of the late International Exhibition was 
supported by a semicircular rib, trussed outside by a framing con- 
— with the inclined and vertical beams, and an immense variety 
of designs. 


IV.—AnrcuEs. 
The trussing of arches has long been a serious matter of inquiry, 
and I doubt whether they have come to a satisfactory result. 


V.—Surrs, 


In some of our books on naval engineering we are strongly re- 
commevded to direct our attention to the interior rigidity of ships. 
This is certainly of an immense importance, as, perhaps, no struc- 
ture undergoes a greater variety of comprehensive and tensile, 
longitudinal and transverse strains. The storm and pressure of water 
on the sides and bottom will try the strength of almost every rivet. 
1 have here Murray’s book on “Shipbuilding and Steamships,” 
and if it would not take us too long, I might read the whole 
passage on practical building. It cortains most valuable ob- 
servations, aud the author explains his views how ships might be 
stiffened to acquire greater rigidity. Allow me to give you a short 
extract. After explaining the various compressive and tensile 
strainsin the top and bottom of a vessel when either at rest or su 
ported on one or two waves, further the strains caused by the 
upward pressure of water, he says: “ The importance, therefore, in 
forming the deck and the upper works that they may afford an 
efficient tie is apparent, and it is to be feared that this has been too 
much neglected, especially in many iron ships.” He then alludes to 
the consequence of breakage of a weakly built ship, accordin 
to experience; further, that ships bend longitudinally, call 
“hogging.” The main remedy for those evils is the strength of 
the deck and upper works, and their power to resist tensile strain. 
There is seldom a want of sufficient strength in the lower parts 
of a vessel to resist the crashing or compressive force to which it is 
is subjected. Further he observes that, the iron sides of a ship 
being often very weak, are liable to be torn down if the edge be not 
guarded. The weight of machinery in a steam vessel, or the weight 
or undue setting up of the main mast, will sometimes produce 
“sagging.” The introduction of additional keelsons tended to 
lessen this evil, in giving strength to the bottom. Another force 
tending to alter the form of a vessel arises from horizontal pressure 
of the water on the sides. These are compressed and forced 
together; and if the motion of the ship be violent, and thus pro- 
duce any sudden shock or jerk, the strain upon the materials and 
upon the fastenings will become immeasurably increased. Now he 
comes to the point:—It has been proposed to introduce tie rods 
irom the channels to the step of the mast, so as to render each mast 
and its support a combination of strutts 
and ties with the strain itself contaiued. 
Tbis may be explained in the following 
figures :—Let A B represent the deck beam 
of a ship at the channels, C D the mast, and 
AC andCD the shrouds, Now, if the ties 
A D and B D be introduced, it is evident 
that any additional strain brought upon 
AC or CB will be transferred to AD or 
BD, and resisted, independently of any 
strength in the sides of a ship, so long as 
AB, the beam, and C D, the mast, are rigid 
and do not bend. Remark this: though the 
ties AD and BD cannot conveniently be 
introduced in ships in direct lines, as shown 
in the diagrams, the principle proposed 
may yet be brought into play by curved 

c ties of sufficient stiffness not to straighten 
under the tensile strain to which they will be exposed.” 

This short extract is the most important part of the passage, and 
shows us the necessity for a new mode of constructing a ship, so as 
7 me strength and rigidity to all parts exposed to such a variety 

in. 
Tn the foregoing I have submitted to your notice a short outline 
my observations on existing constructions in iron and wood—I 
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have described the law of nature as perfect in form and proportion— 
I have further considered the triangle as the basis of rigidity, and 
this brings me to the conclusion thatin the designing and execution 
of practical works for carrying loads, the mears of securing strength 
and rigidity must be found in the employment of rigid skeleton 
triangles, propoitioned and disposed so as to form the support of 
bridges, roofs, truss, and other beams and sbip hulls. 

The speaker then went on to explain the general principles 
regulating the stability of triangular structures, illustrating his 
remarks by diagrams, hee the inspection of the accompanying 
engravings it will be seen that the general principle Jaid down by 
Mr. Kochs is that of makirg all the ties tend to one point in suspen- 
sion bridges, and in the case of girders the same must hold good of 
the strutts. Thus, said the inventor, if we suspend a beam on several 
points from O, let line A B be equally divided or consist of, say, six 
rigid rods, such as AD, DE, &c. &c.,the e* ADE, &c. &., be also 
loaded by a certain and equal weight W. ‘The strains caused by 
each weight will follow the direction of the dotted lines towards the 
point of suspension C, and are in amount according to the various 
angles {of inclination, such as CA B,C DB, &. Now let us 
assume the rod A C to be fifty feet in length, and to be strained 
by a force of fifteen tons, allowing five tons per square inch, we 
should obtain three square inches of sectional area of iron. This, 
in proportion to the great length, will not allow the rod to be rigid, 
but it will move, or at least assume, a catenarian curve. Moreover 
the strain of fifteen tons in such a structure is only so much as to be 
easily carried in a curved or polygonical line towards C. To 
obtain, therefore, rigidity in the direction of AC,I construct the 
following rigid triangles:—ADI, DEK, &. &c., of which lines 
DI,EK, &c., are the verticals. The points of intersection, 
1K LM, &c. &., are connected respectively by rods I K, K L, 
&c. &c., and thus tangents to a certain curve are formed. ‘This 
curved line can be prolonged from I to an infinite length, as the 
curve will never meet the horizontal line of A B. By a calculation 
of strains in such a system we shall soon find that the tensile 
strain will increase towards C and the compression towards B; also 
that the various vertical ties and those leading from the division 
to the suspension point will alternately be iu compression and 
in tension, according to the moving load brought on the beam. 
If the points towards A be loaded the vertical and inclined 
rods near b will be in compression, and if loaded on points near B 
the rods leading from these points are only in tension. 

If the span and load of such a system of triangles be very large 
the beam, or parts of beam, wiil vaturally require greater strength 
and rigidity. The above distances are subdivided into a double 
number of parts. A second principle is introduced, and also new 
tangential lines to our curve are produced. Each third vertical 
corresponds with the next by its inclined lines drawn as before. 
We observe that in continuing the subdivisions by every integral 
point of a part of division we should obtain the mathematical curve 
which would have as parameter division to the height of the suspen- 
sion point, 

Fig. 5 is a full length illustration of such a rigid bridge of large 
span and up to 500ft. or 600ft. 

Another way of producing a strong and rigid bridge of large span 
is shown in Fig. 2. It is on a double suspended principle. A 
bracket is suspended on a second point C, vertically above point O, 
and in the following manner:—From point D, of triangles A D E, 
I draw a line towards C, make D F = DG, and connect point F 
with G. We obtain the rigid triangle F D G, proceed from point G 
and K in like manner, and connect the points I and F with arain 
rigid rode. We thus obtain a second rigid system and a curve 
leading up to C. Both these bridges will naturally have no 
oscillation or vibration, and will carry a train at ordinary speed. 

The brackets, such as shown in the figures, will find their practical 
employment in cast or wrought iron, and even afterin wood. An 
example of brackets is found in the roof of the Middle Temple hall, 
three wooden arches carrying the roof and rest upon point A, and so 
the strain of the weight is equally transported at several points of 
the wall. 

Mr. Kochs then proceeded to point out the applicability of this 

rinciple to roofs, using numerous diagrams to explain his meaning. 
We regret that we have not space to follow him through his 
reascning; its general purport will be easily understood from what 
has gone before. 

Hulls of vessels. —The application of the invention to the construc- 
tion of ships was also shown by diagrams. From the bottom or 
keel along the outline or section line of a ship begin dividing equal 
or unequal distances according to the pressure or depth of the ship 
to the level of highest water line; then draw from the division 
points lines to a certain point vertically above the deck. The 
triangles resulting from the intersection Jines, connected as before, 
gives the rigid beam or keelson. These ribs are to be arranged in 
certain distances, while the intermediate keeleons are only angle- 
iron, to which and to the bottom angle irons of the ribs the plates 
are firmly connected. No plate girders for stiffening are required 
within the ship. 

In order to ascertain the direction of strains in any structures, 
and determine the position of the point of support above referred to 
and exhibited in the previous figure, I use an instrument, consisting 
of two separate triangular pieces. Both triangles are connected by 
a loose bolt to a vertical rod, and they ure suspended vertically by 
cords at certain points, so that these points are free to move hori- 
zontally. Further, the weight of each triangle is counterbalanced. 
It will be seen that as the instrument itself is balanced when a most 
minute weight is brought on to the instrument, the vertical lines BF 
and B E will not move Isterally, but keep their vertical position. 
If, however, the weight be increased, the strain of it will gradually 
cause these lines to approach the points of support, and the line of 
one triangle will incline in one direction, while the other will 
incline in the opposite direction of D L. The enclosed angles are 
the corresponding angles of strain. These inclined lines and angles 
will naturally be altered by every other point of load of the bridge, 
and will be equal only at the centre of the bridge, as shown in pre- 
vious figures. 

* The strength of such a triangular system can be compared with the 
strength of a tree declining from the foot or root towards the top point, 
and here from the abutment towards centre of bridge. 








NOTES ON CIVIL ee G AS PRACTISED 

A COMPLETE comparative statement, dats the value of labour 
and rates of work in India, as compared with those obtaining in 
England, would not only be interesting to engineers in general, but, 


if quite reliable, would be exceedingly valuable to contractors pur- | mode and circumstances o! 








to understand on what data estimates are framed in this country 
for the execution of foreign works; and yet works are tendered for 
and carried out abroad by English contractors, and handsome 
returns realised. Of course, contractors or their agents residing 
abroad, and having a little experience, can arrive at a fair estimate 
of what all ordinary kinds of works can be done for, but projects 
have already been executed, to a considerable extent, in India by 
contractors who never have been in that country, and know next 
to nothing about it. These men must have agents on the spot to 
supply them with information, and to advise them as to the terms on 
which to base their tenders. 

To contractors, after all, the value of day labour is not a matter 
of very great importance, Experience has taught them that the 
saying in India that “day labour and peculation are synonymous 
terms,” is to a great extent true. They, accordingly, only employ 
labourers by the month or day in exceptional cases, and when they 
cannot avoid doing so. When any extensive work is in process of 
execution a large number of native, and occasionally European, 
sub-contractors present themselves for employment, aud it is not 
difficult for the contractor or bis agent, having fixed on the maxi- 
mum rate at which he intends to sub-let his work, to drive a 
tolerably satisfactory bargain with them. He must, however, bear 
in mind that, in nearly every case, he will have to make an advance 
to the sub-contractor; and as there is considerable risk of the sub- 
contractor, when he is a native, absconding with the money, a 
pretty good margin should be allowed when the rates of the work 
are being agreed upon. Nothing is easier than for a native to get 
clear off with an advance: the police authorities neither can, nor 
will they give any material assistance, and the only course left for 
the person suffering the loss is to engage a private detective to 
pursue the defaulter. By this means a part of the advance may be 
recovered ; but it is hardly worth while to institute legal proceed- 
ings even when the delinquent has been successfully traced. Such 
a course would, probably, necessitate the complainant going fifty or 
one hundred miles to make good his charge before a magistrate of 
the requisite power. 

It is usual for contractors and government officers to entertain a 
small staff of “peons” or messengers to look after their sub- 
contractors ; but this is only absolutely 'y at the 
ment of a work, and before the character of each individual sub- 
contractor is known. 

Day labour then being out of the question, the most advantageous 
method will be to sub-let ; this, however, is not always practicable, 
and then piece work may be resorted to with success. At first 
natives are averse to any but the old plan of receiving a day's 
wages for a minimum of work, but when they discover that they 
cannot obtain employment on these terms, they take kindly to 
working by measurement. This method has one great advantage, 
namely, that it ensures a better class of work ; for inferior workmen 
soon discover that they cannot turn out sufficient work or of such a 
class as to afford them adequate remuneration for their time. 

These remarks of course apply to skilled labour principally, such 
as quarrying, stone cutting, masonry, &c. Earthwork ballasting 
and building materials are nearly always contracted for. Excava- 
tions and embankments are generally let out to small gangs of thirty 
or forty men, women, and children, the first being generally in the 
minority. The officer of the work will probably have to begin b 
making an advance of fifty rupees or so, according to the strengt 
of the working party; and he will also have to supply pickaxes 
and hoes. Having concluded his bargain with the labourers, the 
engineer or his inspector must mark out, with stakes avd line, the 
exact limits of the excavation and embankment; he must, However, 
be careful how he does this. It will be advisable in the case of 
cuttings to limit the working to half the width of formation on 
each side of the centre line, and when this much has been 
excavated to near the required depth, it will then be time to stake 
out the line of the slope, and allow the men to go to work upon it. 

The man that undertakes the execution of earthwork will 
probably pay his people by the amount of work they do; to render 
the task of measuring each man’s work as easy as possible, they 
dig their pit of a rectangular form that there may be no doubt or 
dispute as to the exact amount done by each man. If, then, the 
slope pegs were driven in the first instance, the coolie would com- 
mence at the line of limit and carry his work perpendicularly down, 
utterly regardless of the appearance that the cutting would present 
when finished. 

In the execution of railway and canal works there is a remarkable 
difference between India and England; in the former country land 
is not one-twentieth as valuable as it is in the latter, and it is found 
more economical to raise embankments by side cuttings than to lead 
the stuff from cuttings in the manner pursued on English works; as 
a natural consequence, all the earth from the cuttings is thrown 
out to spoil, and it becomes a desideratum to the engineer that his 
side cuttings aud spoil banks should be as uniform and trim as 

sible. 

Much has been written at different times about the exposure and 
rivations to which Europeans of all denominations are subject in 
ndia, and it cannot fail to interest the engineer to hear how matters 

stand so far as he is individually concerned. There is the greatest 
diversity of — as to the merits and demerits of India, for, of 
two men, both well qualified from a protracted residence in the 
country, one will regard it and speak of it with feelings almost of 
repuguance, while the other pronounces all to be, according to his idea, 
most satisfactory and enjoyable. Both opinions, although completely 
opposed to each other, are the result of experience ; how, then, is the 
disagreement to be accounted for? The truth is, that it is in the 
power of every man in some degree to modify the circumstances 
under which he is unavoidably placed, and also to adapt himself to 
them; and in India, as elsewhere, those men that apply themselves 
to doing so are those that get on best. 

In proportion, then, as Europeans succeed in adapting themselves 
to Indian peculiarities of living, so do they describe the country 
with favour or disfavour. 

Few young engineers starting in life here would refuse the offer 
of an appointment in India: the accounts of the country that they 
have heard or read are, for the most part, favourable, and those 
drawbacks that are more apparent, are probably overlooked in the 
excitement of the ex change. It, however, behoves all to 








consider the matter with care; and, above all things, to consult 
oa friends who have experience, from residence, of 
ndia. 
There are three leading 


my to be dwelt upon: First, will the 
life be likely to suit the taste of the in- 


posifig to tender for the execution of works. Indeed, it is difficult | dividual? Secondly, isthe constitution and general health sufficiently 
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good to withstand the climate? and Thirdly, is the remuneration— 
present and prospective—a fair inducement to leave all that one 
must necessarily relinquish here at home ? 

Whatever one’s friends may have to say on the two latter points, 
the first must be decided by the feelings of the person purpos- 
ing to emigrate. If he be a man that can to yA ae extent dis- 
pense with other society that his own, he will in one material 
respect suited to Indian life. The engineer is, asa rule, isolated 
from all Europeans with which he could enjoy social intercourse ; he 
may possibly have a couple of European inspectors, but their posi- 
tion relative to his ie such as to prevent further intimacy than 
kindness and civility demand. If the engineer can, between his 
work, his reading, and his gun, get through the day, or rather the 
month, without finding the time hang heavily on his hands, he 
will fulfil the first condition of success. This is the point each 
one must decide for himself. Friends will consider all persoval in- 
convenience—if isolation from one’s fellow men can bo called an 
inconvenience—as of little consequence, if it in no way mars the 
prospect of professional success. 

It may be presumed that no one will undertake service in India 
or in any other tropical country, whose constitution is in any degree 
impaired, excepting those who are in some rare condition of health, 
to which the change of climate might actually prove beneficial rather 
than hurtful. But it is not enough that the engineer leave home in 
average health; he must be a man of active habits, capable of 
enduring considerable fatigue, frequent and continued exposure to 
a tropical sun, and occasionally to wetand cold. Ina late discussion 
on the merits of the competitive system, it was urged, and with 
reason, that young men, whatever their literary attainments, were 
not suited to the civil service of India, unless they had been from 
an early age accustomed to active and manly exercises ; and it is 
pretty well known that many men who have rendered themselves 
conspicuous in the political history of India, did so in virtue of their 
physical activity and powers of endurance. 

Of all the classes of professional men in India the engineer has, 
beyond doubt, the most need of strength and endurance; the 
civilian, so far as his duties are concerned, need but rarely expose 
himself to the sun, and the military man never bas occasion to do 
so unless when on active service. Not so with the engineer—he 
will have field work to get through, and occasionally work extend- 
ing over considerable Jength to superintend, and if he does his work 
conscientiously he will seldom be able toreturn to his bungalow or 
tents before eleven o'clock in the forenoon, and very likely may 


have to start again for some outdoor duty before the heat of the day 
has passed. 
With regard to the question of remuneration, every man must 


know what his own time is worth, and what inducement, present 
and in prospect, should induce him to foreign service. ‘lo any 
young fellow in the receipt of £150 per annum such a salary as £30 
or £40 per month would prove a strong temptation, sufficiently so, 
indeed, to smooth away a world of difficulties and apprehensions. 
The salaries hitherto enjoyed by professional men in India have 
been offered to induce men to leave home, and until a few years 
ago most people could, while they lived in comfort, save a large 
proportion of their whole salary. Such is no longer the case. ‘The 
cost of living has for a few years past been steadily on the increase, 
and at present an «\ erage salary 1s not more than sufficient to meet 
current expenges. 

Engineers taking appointments either under Government or 
private companies in India should on no account close matters 
without a distinct written « \enant stating term of service for 
pension, salary, rate of increase, and rules for leave of absence in 
case of illness or on private affairs. Nota few cases are on record 
of engineers having been deprived of their appointment without 
bonus, passage money, or consideration of any kind, and this simply 
for the reduction of establishment, and because the engineer had 
not the forethought to obtain a specific agreement of service. 

Candidates for Indian appointments will do well to secure better 
terms than Government generally grant to engineers. Some five 
years ago a batch of ten or fifteen young men were sent out to 
Bombay to take up appointments in the public works department, 
on salaries varying from 150 rupees to 200 rupees per month, 
either sum being totally inadequate, even at that time, to maintain 
anyone aspiring to the position of a gentleman. This is a matter 
of fact, and there are still many of these engineers to testify how 
dissatisfied almost all were at the treatment they had received. 

If Government are not to be relied upon to deal in a fair and 
liberal spirit with their own servants it only remains for those 
purposing to enter the service to bold back tll the uncovenanted 
vervice salaries and rules offer stronger inducements than they now 

0. A. J. 








Cost or THe SuerFreLp INuNDATION Commisston.—The cost of the 
inundation commission sitting in Sheffield is declared by a local 
paper to be at the rate of one guinea per minute, exclusive of the 
large sums paid by sufferers and others who are acting in opposition 
to the water company. It is estimated that the commission will, by 
the time it has finished its labours, have cost the company £50,000. 

New Steamers ror tak THames.—A prospectus has just been 
issued by the Saloon Steam Packet Company (Limited). The 
company has been formed to provide a sufficient number of iron 
passenger steamers to conduct the traffic of the Thames, The 
boats will in some degree resemble the well-known “ Iona,” famous 
on the _—_— The proposed capital is £100,000 in 20,000 shares of 
£0 each, 

Number oF Fire Enoives 1x New York Crry.—At a recent 
examination of the chief engineer of the Fire Department in New 
York, it appeared that there are 125 engine, truck and hose car- 
riages, some thirty tenders to engines, aud a number of “crabs” or 
“jumpers,” for use in bad weather. The chie! evgineer testified 
that the ordinary speed of the steam engines drawn by hand, on the 
roadway pavement, was 7} miles per hour, 

Magnesium Licut.—Mr, W. Stubbs writes there is great difficulty 
in keeping a continuous flame with this metal, even when fed by 
clockwork into a spirit-lamp flame, My remedy is to feed two thin 
wires at once instead of one: one always remains ignited, and 
burns the other when a momentary imperfection occurs. We hear 
of the use of magnesium light in the chamber of the Great Pyramid ; 
now, in consequence, seen properly for the first time. We sball 
hope to have it taken into the New Grange chtmber, as we 
suggested, for a proper examination of the interior.— Builder. 

Tue Convertep Enrreps.—We have seen one oi the Enfield 

rifles submitted to the committee appointed to investigate the merits 
of the various systems of breech loading laid before them by com- 
petitors. The rifle has been converted on Mr. Wilson’s principle, 
and it apparently leaves little to be desired. The job is in every 
respect excellent. The mechanism simple to a degree—strong and 
effective; in a word, the Wilson converted Enfield is a soldier's 
wa in every respect. It may possibly be equalled, it cannot be 
excelled. 
_ Tue Higu Lever Briver over THE Severn.—A strong opposi- 
tion is being organised against the high level bridge over the 
Severn, more particularly at Gloucester. A correspondent of the 
Railway News states that merchants of that city look upon the 
scheme with alarm, and declare that, if the bridge is ever con- 
structed, the shipping trade of Gloucester will be completely 
destroyed. They also urge the impracticability and costliness of 
such a bridge; and it must be admitted that, as to these two ob- 
jections, the Gloucester merchants reflect the opinions of many 
practical men, The project for a tunnel under the river is looked 
upon far more favourably by the public generally, as being quite, 
if not more practicable, and far less costly, the estimate for its 
construction being a little over one-third of the cost of the high- 
level bridge. The South Wales colliery proprietors are exceed- 
ingly anxious for the success of one project or another with the 
view of crossing the river, and thus lessen the distance between 
the metropolis and the district, for until this is done, the quantity 
of Welsh coal sent to London will not increase to anything like the 
extent that would otherwise be the case, 
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Tuis invention, patented, by Mr. C. T. Richardson, Kensington, 
has for its object improvements in arranging steam boiler and other 
furnaces, in order to render them more suitable for burning petro- 
leum and like oils. For these purposes the bed or lower part of the 
furnace is constructed in such manner as to receive compressed 
charcoal, or other porous matter either at a single complete layer, or 
in sections, so as to allow of atmospheric air passing between the 
sections. Underneath the bed, or sections of the bed, there is a 
space or spaces supplied to any required height with petroleum or 
like oil, and the petroleum or oil, or the vapour thereof, percolates 
upwards through the porous material in the bed or sectious of the 
bed of the furnace, and it burns at the surface of such porous ma- 
terial. By these means petroleum ard like oils may be burned as 
fuel in steam engine and other furnaces. 

Fig. 1 in the accompanying engraving, is a plan of grate with four 
bars ; Fig. 2, section of grate on the line, A, Fig. 1; Fig. 3, section 
of grate on the line B, Fig. 1; Fig. 4, section of grate on the line C, 
Fig. 1; Fig. 5, section of grate on the line D, Fig. 1; Fig. 6, section 
of grate on the line E, Fig. 1 ; Fig. 7, front of grate on the tine F, 
Fig. 2. 

4 a, are the oil chambers; 4, the oil cistern, with five openings, 
to admit the oil into the chambers; c, the space filled with water 
from the boiler; d, the vapour chamber; ¢, the pipe conveying the 
vapour to the perforated tube permitting its escape; f, tbe perforated 
tube ; g, air tubes conveying air to mix with the vapour. Fig. 8, 
section of cover; Fig. 9, section of one bar to a larger scale, show- 
ing the filling in with the porous material; 4, the porous material ; 
Fig. 10, the same porous material lengthways ; i, the pipe by which 
the oil enters the grate; tap No. 1, regulating the flow ; &, the pipe 
by which the oil is drawn off; 7, glass indicator, showing height of 
oil in the grate, two lines are drawn across it, when the oil stands 
at the upper the fire will burn fiercely, when at the lower the grate 
is fully served ; m, descending tube, conveying water from boiler to 
grate, by preference from upper part of boiler; n, ascending tube, 
returning water from grate to boiler, by preference to lower part of 
boiler; 0, filling tube to boiler, the water passing through grate; 
P, p, bars attached to boiler permitting grate to slide over them. 

The operation is as follows :—The oil chambers are packed tightly 
with porous material, the oil enters quickly, ascends, and completely 
soddens the porous material which soon shows an oily surface; 
when paper pressed upon it becomes saturated it can be lighted, the 
oil on the surface vaporises as soon as it becomes warm, the vapour 
takes fire, and will continue to burn as long as there is any oil in 
the chambers ; if sufficiently hard the porous material remains unin- 
jured ; the flame is continued at pleasure by admitting the oil. The 
vapour chamber is placed in the hottest part of the grate, it collects 
and forms vapour ; this is conducted toa perforated tube and allowed 
to escape, taking fire from the flame of the grate, it gives additional 
heat and tends to burn the smoke; air is admitted to aid the opera- 
tion. To prevent the grate getting too hot, as well as to obtain all 
the heat given out by the combustion of the oil, the water from the 
boiler circulates through grate and returns. q, Fig. 2, is a shield to 
prevent the air and vapour tubes becoming too hot; this shield is 
not shownin the other figures. ‘The porous material goes to the bottom 
of the oil chambers, it sucks up the oil, otherwise the latter would 
boil and produce too much vapour which would escape to the vapour 
tube. The kind of porous material to be used, its thickness and 
depth, whether it should be of one, two, or more so:ts, must be 
according to the work required, and to the nature of the vil. There 
are several kinds of porous material, thin slices or blocks of 
porous brick, pumice-stone, lime, charcoal, or moulded carbon, 
bath brick, natural or artificial porous stone, loam, or sand core, 
used in foundries, lime, charcoal, or such like in powder, either 
placed upon or between solids, sponge when placed below other 
porous material; the thinner and more open the material the 
fiercer the combustion and the greater the smoke; mineral salt, 
with a thin top of moulded carbon or charcoal, nakes a good pack- 
ing, but the salt by itself soon burns to cinder, and will not last. 
The bottom of the oil chambers inclines downwards to the cistern, 
to allow any thick matter to descend to be taken out. When the 
flame is to be extinguished the cover is to be put over it, the vapour 
being permitted to burn itself out. The upper surface of the grate 
should be 6in. or Zin. only under boiler. 

The Figs. 1 to 10 show it adapted to a tubular boiler; Fig. 11, 
- . smaller scale, shows it placed under a wagon or other formed 

iler. 

The petroleum oils used in the apparatus have been the Penn- 
sylvanian, Wallachian, Rangoon, and the English coal oil crude. 
The Rangoon, as thick as half melted snow, requires to be mixed, 
the first one or two gallons with a little petroleum spirit, and well 
stirred to make it fluid, when the grate is well warmed the oil 
in its natural state can be put into the cistern in any convenient 
way. 





Tre INTERNATIONAL TeLecraPHic Conrerence.—The Moniteur 
in a recent number, publishes the following :—“ In presence of 
the growing extension of the European telegraphic network, the 
development of international correspondence, and the progress of 
ci the E "3s government has recognised that the diplo- 





, the Pp 
matic treaties regulating the —-, of telegraphic communica- 
with the existing situation. , It 


tions are no longer in harmony 





has believed it its duty, in consequence, to propose to the different 
powers of Europe the negociation, in an international conference, 
of a general treaty, sanctioning the changes of which experience 
has demonstrated the utility. These overtures have been favourably 
received, and up; to the present time, sixteen states have consented 
to take part in the negociations, These are—Austria, Bavaria, 
Belgium, Denmark, Greece, Hamburg, Holland, Italy, Portugal, 
Prussia, Russia, Spain, Sweden and Norway, Switzerland, Turkey, 
and Wurtemberg. The first conference took place at the hotel of 
the Ministry for Foreign Affairs, uuder the presidency of his 
Exesllency M. Drouyn de l’Huys. Their Excellencies Prince 
Metternich, Djomil Pasha, Baron de Budberg, Count Von der Goltz, 
Senor Mon, Baron von Wendtland, Viscqunt de Paiva, M. de 
Lightenvelt, Baron von Washter, Dr. Kern, Baron von Adelsward, 
Count von Moltke-Hirtfeld, Chevalier Nigra, Baron Beyens, and 
Dr. Heeren were present at this meeting, as plenipotentiaries of 
their respective Governments, and assisted by special delegates. 
The conference entrusted the care of drawing up the scheme of a 
convention to a committee, consisting of the delegates, and presided 
over by Vicomte de Vougy, director-general of the telegraph lines. 
It then adjourned until this draft could be laid before it for consi- 
deration.” 

Canaptan Patent Laws —Hon. Mr. Perrault has introduced 
into the Legislative Assembly of Canada a bill to amend the patent 
laws so as to allow inventors of all other countries tho privilege to 
take out patents in those provinces. The bill is liberal in its pro- 
visions. 

Rattway Construction in France.—Of all the branches of French 
industry, the iron trade, it was said, would suffer most by the Com- 
mercial Treaty with England, an:i none complained more than the 
ironmasters. Every day some new fact was brought forward to 
prove that they could not compete with foreign producers. Official 
returns lately published show how unfounded these assertions were. 
In 1851 the French ironmasters produced 445,800,000 kilogram:es 
of cast irov, and in the year 1861, 890,600,000 kilogrammes. They 
produced 254,400,000 Sieemanee of pig iron in 1851, and 
572,700,000 kilogrammes in 1861. Thus, then, producers, who 
nearly doubled their produce in ten years, and who are still increasing 
it, obstinately resisted a measure which has proved so beneficial to 
that country. It is not surprising that the demand for iron should 
increase when we consider the great addition making to French 
railways. Six concessions were granted in the years 1862 and 1863, 
which cover an extent of more than 10,000 acres in the departments 
of the Ardéche, the Basses-Pyrénées, the Doubs, the Haute-Vienne, 
and the Meurthe. It appears further that 160 leagues of new rail- 
ways were opened to the public during the last year. This is one 
of the causes of the great amount of work accomplished and the 
great number of hands employed in the ironworks about Paris. One 
establishment has just turned out ten locomotives on a new system 
for goods trains, aud twelve for passenger trains. Another house 
has completed a large metal bridge for a Spanish company of 156ft. 
in breadth, and three tubular viaducts of 192ft., 300ft., and 600ft., in 
length.— Railway News 

Tue New Conreperate Iron-Crap StonewatL.—Mr. Adams, of 
Bordeaux, France, is the constructor of the two iron-clad rams. 
When our informant saw them one was on the stocks, and the 
other, the Sphynx (Olinde), was launched. She is a full-rigged 
brig, with very large wooden spars, not atall adapted to her purpose 
as a vessel of war, but of the greatest value in enabling her to 
cross the Atlantic. The ram of the Sphynx (Olinde) is of great 
length, about 35ft., and is a prolongation of her keel; it is hollow, 
heavily plated, and its end consists of a ponderous forging of ex- 
cellent workmanship. It is intended to pierce the side of an 
armoured adversary beneath its plating. Its hollowness will give it 
buoyancy, and it rises with a gradual curve, until it is lost in the 
forward turret, which forms the bow of the ship above water, a 
movable bowsprit being rigged out from the turret’s top. This 
turret has three ports—one directly ahead, the other two on its 
sides ; in these ports are pivot plates, and on its afterpart is a large 
door, cut down to the deck. The turrets are of oak, about 2ft. 
thick, and will have 43in. solid plating. The plating on the hull is 
about 4in. thick. Under the wooden deck is a thin plating, not 
more than 3in. thick, The after turret is about 30ft. from the 
stern, and is much like the forward one, but has two ports on each 
side, and a door both forward and aft. Between the turrets and 
abaft them are large pivot ports iv the bulwarks, closed with iron 
shutters ; but the after turret cannot fire directly astern, as there is 
a small poop cabin about 6ft. deep. The Sphynx (Olinde) has two 
screws, and, as it were, two stems, for abaft the mainmast are two 
keels and two separate stern posts, with a wide space between. 
There is 4 rudder on each stern post, but our informant could uot 
learn the arrangement for steering. The double screw will give 
great facility in turning, and the double stern will increase the 
stability. This double stern is not perceptille above water, and 
would not be suspected. It exists also in the sister ship, which was 
still on the stocks when our informant examined the Sphynx 
(Olinde). The engines are said to be of 350 horse-power. The 
spars of the Sphynx (Olinde) are of wood, and not of iron, while 
those of the wooden vessels at St. Nazaire, built under the same 
auspices, are of iron, offering a much smaller target for an 
enemy's shot. For a transatlantic voyage these heavy spars are of 
the first necessity. 
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Francois Martiv, Acton, 


Tus invention, patented by Mr. 
Middlesex, relates to certain improvements in the construction of 
anchors, whereby greater facility is afforded in their manufacture, 
and whereby greater holding power and ease of working is obtained 
than by anchors as heretofore constructed. 

The engraving shows an anchor constructed according to this 
invention, together with the parts of which it is composed shown 


separately. It is proposed to form the shank in two longitudinal 
sections or halves a, a'!, shown at Fig. 3, and to secure the same 
together by means of screw bolts as shown; by this means the 
shank A is constructed with more facility and less expense, and to 
connect the palms or flukes B, with the shank A, in a more ready 
manner than if such shank were made solid or in one piece in the 
first instance, as shown in Fig 4, since the fluke B may receive the 
sections a,a', of the shank A on each side or end thereof, and the 
shank may then be bolted together. This method also permits of 
greater gd and scope for the arrangement of the bearings 0, in 
which the fluke moves and is held in the eye of the shank A. The 
crown piece or web portion ¢ of the anchor, with its palms, is formed 
into sections c, c!, and the two parts bolted together in like manner 
as the shank. ‘The bearing of the crown piece takes place at just 
half of its length from its centre or at the point c*, instead of the 
palm of the crown piece 1 resting on the shank. ‘The interior of 
the crown piece curve rests on the shank A, between the two 
cheeks at the rey 2, and at distances from the central line limited 
by an angle of 41 deg. thereto, and half or midway between the 
points 1 of the palms of the crown piece and the central line 
thereof, thus the palms do not come in contact with the shank, and 
the leverage is diminished 50 per cent. The barbs of the flukes 
are dispensed with, and an inner hook B*, pointing towards 
the arms B', is substituted, whereby a very easy fishing is 
secured. The pointed end of each fluke is made, by pre- 
ference, bayonet-shaped, that is to say, instead of the- angles 
or faces of the fluke being flat they are to be scolloped, or 
slightly hollowed, whereby greater facility of penetration and holding 
is afforded than by the flat surfaces hitherto adopted. It is pro- 
posed, also, to apply the above-mentioned description of anchor in 
uduplicate form, so as to construct a double or backed anchor, as 
shown at Fig. 8. The head or cheeks A! of one of the anchors, 
shown in Fig. 8, are extended so as to form a forked joint, with 
two holes for the insertion of the pin d, in order to attach it by a 
universal joint, link, or shackle e to the ring end e! of the shank of 
the other anchor A*. In this case the flukes of the first anchor are 
made of a less width and length than those of the rear anchor, in 
order that, in case of dragging, the flukes of the rear anchor shall 
take a different holding ground from that loosened by the action of 
the first or foremost anchor A. It will thus be evident that a vessel 
will only be able to drag the anchor a short distance, and the flukes 
of the first anchor will be held down in the ground by the strain of 
the rear anchor, thereby increasing its holding power, and prevent- 
ing it from being torn upwards from its bearings. The link /, 
shown to the anchor A‘, for the attachment of the buoy rope, must 
be dispensed with iu regard to the fore or backed anchor A, in 
order to allow of the play of the palmed crown piece ¢, in the cheeks 
of the head of the shank A. The inner hook on the flukes may be 
made of a length such that the flukes would not be able to pass 
through the cheeks of the shaft if the hooks were a fixture. To 
accomplish this slots or recesses are cut on the internal surfaces of 
the flukes, and the hooks set therein on hinges or pins, so that they 
may shut or close into the r when required, but fold by their 
own weight ontwards against their fulcra or bearing edges on the 

ukes, so as to present an extended hook for the more easy fishing 
of the anchor. ‘he flat or cutting edges of the flukes are continued 
higher up towards their union with the shauk, say to a distance 
equal to about 45 deg., along their quadrant or curved arms, by such 
extensions of the flattened part or resisting surfaces. The arms 
12 unison with the flukes are caused to effect a greater holding 
power. It is proposed to construct a steadying bar, in two parts or 
Sections of augle iron, rivetted together; a space is cut out of the 
middle of the horizontal plates of the angle iron, and acorresponding 
aperture is cut in the front or vertical plates, for the adjustment of 
the bar against a shoulder formed on the shank A of the anchor. 
ba angle irons may be straight, curved, or set at obtuse angles to 
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ON THE GINNING OF COTTON. 
By Zeran Coxsvan, C.E., Memb. Inst. Civil Engineers. 
5 Ir was for a long time the habitual boast of the planters of the 
outhern States of America that “ Cotton was King, that it ruled 


-ngland, and that they, the planters, ruled cotton.” The American 
Civil war itself was in some measure due to this delusion. 
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nouncing Federal authority the Southern people, then unprepared 
for war, were almost unanimous in the belief that Eugland would 
interpose, either by diplomacy or by arms, as might be necessary to 
prevent any interruption in her supply of cotton. 

In 1860, when our total consumption of this great staple was 
1,083,000,000 Ib., exceeding that of any previous year, five-sixths of 
that supply was drawn from America. last year we consumed but 
561,000,060 Ib. or about one-half as much as in 1860, and, of this, 
less than one-twelfth was drawn from the once United States. In 
other words nineteen-twentiet!:s of the American supply has been 
lost to us, and with the failure of the recent negociations for peace 
and with the certainty of the overthrow of American slavery, no 
one can pretend to say when any portion of this loss will be re- 
covered, At present, the mills of Lancashire are mostly supplied 
from India, the larger proportion of Indian cotton being grown in 
the Central and Western provinces, and shipped from Bombay. The 
virtual monopoly which the Indian cultivators now enjoy cannot, 
however, be said to have resulted either from the force or the policy 
of British rule in the East. Nor is India as well suited as some 
other countries to the growth of good cotton. The indigenous 
staple is of inferior quality, and the country needs irrigation before 
a good return can be had from exotic seed. It has been rather our 
necessity, and the growing commercial influence which this country 
exercises in India, that has brought forward such large suppliesupon 
such short notice. 

Previous to the American war, no country in the world could 
have competed successfully with the Southern planters of the States 
in the growth of cheap and excellent cotton. In 1849, the quality 
known as fair New Orleans was as low as 43d. per pound in 
Liverpool, and it averaged no more than 6d. for a series of years. 
he Mississippi low lands will produce yearly from 250 |b. to 
500 Ib. of clean cotton per acre, or nearly five times as much as in 
the best cotton districts in India, The American planter is his own 
landlord, and beyond the interest on the cost of his farm and of his 
slaves,—the latter cultivating crops for their own food also—his 
labour costs him next to nothing. Before the war he was lightly 
taxed, even under the indirect taxation of a protective tariff upon 
articles of consumption imported from abroad. The American 
cotton country, too, is intersected by great navigable rivers, affording 
the cheapest possible means of communication by steamboats and 
by barges. Added to this, the staple of the American, or more 
correctly, the Mexican seed cotton (which is of that quality known 
as New Orleans), is sufficiently strong to bear the action of what 
will be presently described as the saw gin, a machine for separating 
cotton from its seed at the rate of from two to seven bales per day. 
Hardly any other than the Mexican seed cotton will bear the saw 
gin, and hence, heretofore, no other staple could as a rule be so 
rapidly and cheaply ginned. As gathered from the shrub, the fine 
filaments of cotton are firmly attached, at one end, to a bard but 
oily seed, not quite so large as the kernel of a filbert. This seed is 
covered with cotton on all sides, and the value of this depends upon 
the length, fineness, strength, and colour of the filaments. These 
are flattened, twisted tubes, with no joints; whereas the filaments 
of flax are cylindrical, jointed tubes. Cotton fibres vary, in 
diameter, from the ;z5th to the yghoth of an inch, or about one- 
third the diameier ot une human hair. Their length varies greatly. 
Inferior cottops have a staple not longer than {th inch, the New 
Orleans middling variety is about l}iv., while the very fine Sea 
Island cotton sometimes reaches a length of 2}in., or even more, 
The short staple cotton grows from a greenish coloured seed, which, 
even after ginning, has a woolly surface, while the finer cotton, as 
the Sea Island, has a smooth black seed from which the filaments 
are easily detached. Of a given weight as it comes from the field, 
only from one-fourth to one-third is cotton, the remainder being 
seed. From their great comparative weight, if for no other reason, 
the seeds must be separated from the cotton at the place of growth, 
as otherwise the cost of freight to market would be tripled or 
quadrupled. 

It would be an intolerably tedious process to pick the cotton from 
the seeds by hand labour. Not much more than one pound of clean 
cotton, or lint, as it is always called on the American plantations, 
could be thus separated per day. From a very early period, how- 
ever, the Hindoos have cleaned their seed cotton by passing it 
between a pair of small smooth wooden rollers revolving nearly in 
contact with each other. ‘his machine is known as the churka, 
and it is still used in India. The rollers by their revolution draw 
the filaments of cotton between them and thus away from the seed, 
upon which, from its size and hardness, the rollers cannot bite. 
Smaller rollers of steel, fluted with fine grooves along their length, 
so as to increase their tractive force upon the filaments of cotton, 
are still made and used to some extent in separating Sea Island 
cotton from its seed. 

The word “ gin,” as applied to machines, is a contraction of the 
word engine, and the churka is undoubtedly the most ancient 
cotton cleaning engine or gin in existence. 





On the conclusion of the American war of independence in 1781, 
the people of the Southern States of the new Union turned their 
attention to the cultivation of cotton, for which the then increasing 
use of Arkwright’s spinning machinery had already created a con- 
siderable demend at high prices. With a rich soil and congenial 
climate, and with the economy of slave labour, crops to almost any 
extent could be wean = | But the separation of the cotton 
from the seed presented a great difficulty. Hand labour for this pur- 
pose was even then out of the question, while the churka, known 
in America as the roller gin, was so ineffective that two or three 
days’ work of even forty slaves each employed in feeding and turn- 
ing a gin of this kind, would result in but a single bale of clean 
cotton, often the produce of but a single acre of land. Each slave 
labourer will cultivate cotton to the extent of five bales yearly on the 
uplands of Georgia, and from ten to fifteen bales on the lowlands, 
but it would require the constant work of the same labourer at a 
churka for nearly three months to separate even one bale of clean 
cotton from the seed. Atthe Royal Exhibition held last year at 
Turin, a large number of cotton gins, of all kinds then known, were 
carefully tested for quantity and quality of work. Among them 
was a churka made and in considerable use in Italy under the name 
of Manganello. With a pair of fin. wooden rollers Sin. long, worked 
by one man at the rate of 89 revolutions per minute, only six ounces 
of cleaned Siamese cotton were turned out per hour, and probably 
not more than half a pound per hour from like gins could have been 
counted upon by the American planters, in the last century. The 
Sea Island and the upland cotton were first planted in the States in 
1789, but many planters who thus commenced soon abandoned this 
branch of culture. It happened at this time that a Yankee school- 
master, Eli Whituey, then resident in the family of an influential 
Southern planter, had his attention directed to the then great want 
—that of a machiue or gin for quickly and cheaply separating cotton 
from its seed. Whitney hit upon a revolving circular saw, as the 
most effective instrument for the purpose. Not that the saw acts by 
incision, asin its common application with wood, but its teeth, which 
are filed to the form of sharp conical claws, seize hold of ard pull 
away the cotton from the seed, the seed being held back by the fixed 
sides of a narrow opening through which the saw is made to revolve, 
much as a circular saw, in wood working machinery, revolves 
between the sides of a narrow slit in the saw-bench. It isa litt'e 
doubtful whether Whitoey, at that time, had seen a circular saw in 
use for cutting wood, but had he done so, the whole idea of the saw 
gin might have been caught from such a saw at work. With a saw 
shaft once in revolution, it was evident that a number of saws might 
as well be mounted upon it, each saw working between the sides of 
its own guard, for stopping the seeds, and thus, it would bo right to 
suppose, the effect of the machine would be directly as the number 
of saws employed. Whitney understood this, and he fixed a con- 
siderable number of saws at short intervals upon a single shaft, and 
the saws worked with but little clearance at their sides between 
the bars of a kind of a gridiron, or grid. A revolving cylinder with 
projecting brushes was added to clear the cotton from the saw teeth 
after it had been drawn through the grid. Whitney completed his 
invention and patented it in 1792, and it is impossible to say how 
much the cotton trade now owes to his simple and effective contri- 
vance. The early machines turned out 300 lb. of clean lint per day, 
while at the present time a gin of sixty or seventy nine-inch saws, 
driven by steam at a speed of 180 to 200 revolutions per minute, will 
deliver 3,000 lb. of clean cotton in twelve hours, an amount about 
equal to the average yearly crop cultivated by a single slave iabourer. 
As an inventor, Whitney's fame in the States is co-extensive with 
that of Fulton, and his tomb, at New Haven, Connecticut—modelled 
after that of Scipio, at Rome—bears a glowing eulogy to his genius. 

When we consider the exceedingly delicate character of loose 
filaments of cotton, it is a matter of wonder that they Lear the 
discipline of the saw gin at all. Indeed, it was soon found that the 
fine Sea Island cotton was cut to pieces in saw ginning, as the long- 
stapled Egyptian cotton, if it were tried, would also be. It is to the 
credit of the American or Mexican “ Orleans” and Georgia staples 
that it does bear the saws. Other cottons, however, do not possess 
the same strength and elasticity. The indigenous Indian, Chinese, 
and Turkish cottons will not bear the saws, and they require careful 
treatment in any process of ginning. On the occasion of the Inter- 
national Exhibition of 1862, a member of the Cotton — 
Association, sampled and valued all the cotton exhibited. Muc 
of it had been spoilt—literally chopped to bits—in ginning, and a 
still larger quautity had been more or less injured, so as materially 
to lessen its value. The difference between good and bad ginning, 
as applied to the case of the whole present Indian cotton supply, 
ti amount to a difference of between six and ten millious 
sterling in value yearly. 

The American or Mexican cotton may be grown elsewhere, however, 
than in America. Its seed has been transplanted in Brazil, in India, 
and in some other countries. The New Orleans seed was introduced 
into India in 1842, by Mr. A. N. Shaw, the collector in the Dharwar 
district of the Bombay presidency. At one time the result was 
reported a total failure, and this report appeared under Government 
auspices. It is the fact, however, that Dharwar cotton, of all others 
in India, is among the most extensively cultivated, while it brings also 
the highest price. It is believed by many that the New Orleans seed 
has degenerated since its introduction into India: yet Dr. Forbes 
Watson's reports show that much of the Dharwar cotton has a 
staple of from lin. to 1}in., and, in some cases, even 1yyin. long, 
and of avery fine quality. All the Dharwar cotton is saw-ginned, 
after the American practice, and it is believed to be the only Indian- 
grown cotton that will bear the saw gin. Dharwar, although in the 
Southern Mahratta country, and near the Madras Presidency—in 
fact, not many miles to the eastward of the Portuguese colony of 
Goa—is commonly reckoned, in respect of its production of cotton, 
with the district supplying what is known as Surat cotton, or 
Surats, from the port of that name to the northward of Bombay. 
“ Surats,” iu Lancashire, has become aterm indicative of everything 
bad, from beer to theology. Indeed, one of the Manchester news- 
papers, not long since, incurred and lost an action for slander, in 
consequence of the unintentional admission of an advertisement, in 
which the produce of a firm of brewers was spitefully nicknamed 
“Surats.” Much short, yellow, weak-stapled cotton, filled with 
leaf and stones, has undoubtedly been shipped under this name 
from Bombay to England; but the Dharwar cotton deserves a 
different classification. With proper means of communication it is 
probable that the cotton of the Dharwar, and other districts of the 
Deccan, will be yet shipped from the new port of Sedashagur, 
nearly half-way between Bombay and Beypoor, the latter being the 
Western terminus of the Madras Railway. 

Without entering fully into the moot question whether exotic 
cotton will thrive permanently in the East, it is nearly certain that 
the Dharwar, or transplanted staple, is the only one now in India 
which can be saw-ginned without much loss by  - and without 
the formation of knots or “ neps ” of fibres, which sadly try the fine 
teeth of the carding engines, and which, if once produced in ginning, 
will infallibly cause the production of lumps in the yarn. The 
American cotton has this advantage, also, in favour of the grower: 
With a given crop of seed cotton, requiring a given amount of 
labour in its cultivation, from three-tenths to one-third are obtained 
as clean lint, whereas nearly all other short-stapled seed cottons 
give one-fourth only of their weight in lint. In other words, the 
American seed, on Indian soils, gives nearly one-fourth more clean 
cotton, for the same acreage and labour, than any of the indigenous 
sorts. 

The Macarthy gin, as it is named from its Irish-American in- 
ventor, who produced it about thirty years ago, was designed for 
staples that are too tender to bear the saw-gin. Its action is at 
once simple and unique, and it may be described as that of rubbing 
the fibres from the seed, or, more strictly, pulling them from the 
seed by a rubbing process. The construction and action of the 
Macarthy gin will better understood, perhaps, from a familiar 
illustration than from drawings and a technical description. The 
roller of a jack-towel, revolving nearly but not quite in contact 
with a kitchen wall, will convey the idea very closely. And 
without wishing to make out a case for the interference of the 
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Society for the Prevention of Cruelty to Animals, a Skye terrier 
will serve as a magnified as well as animated representative of the 
seed, with its cotton growing from all parts of its surface. With 
80 much suggested it is easy to understand how a mischievous boy 
would proceed to gin a favourite poodle, and if the poor brute were 
not fleeced, and ibly flayed, in the operation, he would have 
nature and not his tormentor to thank for it. But if we pursue 
this illustration we shall see that, if the roller were sufficiently 
large and turned with sufficient force, it would “ bite”—to use the 
technical term—not merely the hair but the dog also. So, instead 
of the kitchen wall, we will place the edge of the kitchen shovel 
along the roller, so as nearly to scrape its revolving surface, this 
edge being presented not towards the centre of the roller, but tan- 
gentially to its circumference. If, now, we cover the towel-roller 
with leather, so as to i its frictional power, we shall have 
the Macarthy gin. The revolving leather-covered roller pulls the 
cotton through the narrow space which se it from the fixed 
tangential blade, or “doctor,” as it is called, and the seeds are kept 
back because they are too large and too hard to pass through. The 
action may be ee to that of the churka, although there is 
some difference. The advantage which the Macarthy roller has 
over the churka is that the former may be le of any convenient 
diameter, and thus its surface speed may be increased much beyond 
that of the small rollers of the churka, and, furthermore, as the 
larger roller has sufficient stiffness to prevent springing sideways 
in its work, it may be made of any convenient length—say, 20in., 
red even 40in., whereas, the churka rollers are seldom more than 8in. 
ong. 

le addition to the fixed blade of the Macarthy gin there is a 
second blade parallel with it, and put in rapid motion, so as to 
alternately overlap its edge, and thus to roll the seed cotton about, 
so that every portion of its surface may be fairly brought to the 

’ fixed edge of the “doctor.” A grid is provided, of such width of 
opening that the seeds can only pass through it and escape after 
they have been completely stripped of their cotton. 

Different makers have added various parts to the Macarthy gin 
until, in some cases, it has become a complicated and a costly 
machine. One of these, in the International Exhibition of 1862, 
with a profusion of rollers, wheels, &c., representing an accumula- 
tion of alleged improvements, was said to turn ont about 40 Ib. of 
clean cotton per week for each inch of the length of the roller, or, 
say, 1,000 lb. of cotton for a 24-in. roller. The delivery of cotton 
depends upon the quality under treatment, and twice as much Sea 
Island or even Egyptian cotton could be ginned in a given time 
as could be turned out with Syrian, or the shorter stapled Indian 
sorts. At the Exhibition held last year at ‘Turin a large number of 
cotton gins, of different kinds, and mostly by English makers, were 
tested with great care. The report of the commissioners charged 
with the experiments gives the dimensions of the several gins, the 
speed at which they worked, the quantity and kind of seed cotton 
ginned, the quantity of seeds and cleaned cotton delivered, the 
temperature of the air at the time, the hygrometric state of the 
cotton, &c., and, also, the power expended, as ascertained in the 
case of the steam gins, by means of a dynamometer. ‘The results 
were so widely various as to defy the application of any law; but 
it may be said that the very best, in the case of a gin with a single 
Macarthy roller, 5in. in diameter and 40in. long, worked at the rate 
of eighty revolutions per minute for only fifteen minutes, was at 
the rate of rather less than 22lb. of cleaned Italian cotton per 
hour. Another trial of the same gin, at the same speed, for eleven 
minutes, gave a rate of 18lb. only of cleaned cotton per hour. A 
gin of the same size, by another leading maker, aud worked at 
the rate of 125 revolutions per minute for fourteen minutes, 
delivered at the rate of 14,4; lb. only of cleaned cotton per hour. 
As a rule the shorter roller—say, 20in.—gave a better result in 

roportion to their length, because, no doubt, the labour in feeding, 

ing applied to a shorter distance along the roller, was relatively 
more effective. In one case a gin, with a 4}-in. Macarthy roller, 
40in. long, driven, in successive trials, at the rates respectively of 
78, 138, and 107 revolutions per minute, turned out cleaned cotton 
at the hourly rates, respectively, of 1,4; lb., 12 Ib., and 84 Ib. only. 
If anything like an average result could be drawn it was 
that the gins, with a single Macarthy roller, did vot 
average over 5 |b. or 6 Ib. of clean cotton per hour, at which 
rate it would take more than a week to gin a bale of cotton. 
The Macarthy gin does its work well so far as the condition of the 
clean filre is concerned, and, were it not that its action is so tedious, 
and therefore so costly, a great aggregate saving would be effected 
by ginning even American cotton upon it. But this is totally out 
of the question, for if a penny or so per pound were thus added to 
the value of the cotton, this would be more than lost in the greatly 
increased cost of ginning as compared with the saw gin. The 
Macarthy roller, too, is constantly wearing out, and has to be covered 
anew every few weeks, at a cost of from £2 to £4. The leather 
frequently strips off at once from the wooden roller, and it is 
a liable to deteriorate in hot countries. To avoid these 
difficulties finely grooved iron rollers have been employed, the 
grooves running spirally around the roller. But these are not found 
to answer well, although they are, no doubt, very durable. In other 
cases rollers formed of circular discs of paper, compressed with great 
force upon each other, are in use, although here the frictional 
ae te or tractive force upon the cotton is less than that of leather. 
ndeed, the proverb appears to have held good, that “there is 
nothing like leather” for the rollers of the Macarthy gin. The 
tremour caused by the rapid movements of the vibrating knife, 
worked by a pair of short cranks, making from 500 to 700 revolu- 
tions per minute, is an objection to the gins now generally made 
upon the Macarthy principle. The vibrating knife, too, in many 
cases, interferes with instead of assisting the access of the seed 
cotton to the ginning roller. This was remarked upon in the case of 
several of the gins worked at the Turin Exhibition. Again, the feed- 
ing requires constant attention, and, even at the best, it is irregular. 
The cotton cannot, of course, be expected to come off in an even 
fleece, like the thin and beautiful web from the doffer of a carding 
engine, but, very far from this, it ordinarily leaves the Macarthy 
roller in lumps and patches, falling irregularly both as to time and 
as to the length of the roller. Thus, although the whole quantity 
ginned may be but little, too much may get through at one point, 
heating the roller to such an extent as to destroy the leather. 

Tho last annual report of the committee of the Cotton Supply 
Association observed, as to cotton gins, that “much yet remains to 
“be done to provide what is urgently needed, to wit, a machine 
“ which, without injuring the staple, as the saw zin often does, 
“ shall approximate to it in productive capability. Your committee 
“regard this as a watter of vital importance to the cultivation 
“of cotton.” This opinion of the committee is that of every 
person well informed upon the subject. It is already matter of 
much complaint that even the Dharwar cotton in India, the only 
kind grown there that will bear the saw gin, is being spoilt by the 
ryots who plant the indigenous and the exotic rm | together, the 
result being a mixed staple, perhaps half of which is so injured in 
saw ginning as to render the whole nearly worthless. Whatever, 
too, may be the case of Indian cotton cultivation at present prices, 
anything like a return to those which prevailed five or six years 
ago will depend upon a very great improvement in gins. As 
applied to the prospective cotton crop of India, the advantage of a 
gin which, while nearly as efficient as Whitney's, shall make as 
good work as Macarthy's, may be valued at ten millions sterling 
per annum, or, if capitalised at ten years’ purchase, to one hundred 
million pounds, This is but a practical and reasonable estimate of 
that which the committee of the Cottou Supply Association consider, 
to use their own words, ‘‘a matter of vital importance to cotton 
“ cultivation.” 

So long as ginning is a mechanical operation (and it has not been 
yet proposed to rpg A chemical agencies in the separation of 
cotton from its seed) so long must the staple be forcibly pulled from 
the seeds which must be held back by the narrowness of the space 
through which the staple is drawn. The a rabting pall of the 





saws, the direct pull of the churka, and the rubb pull, if the 
term may be allowed, of tho Macarthy roller would appear to 


exhaust all the modes in which force can be properly applied for 
the purpose to seed cotton. It is not certain what improvements, if 
any, can be made upon the saw gin. Certain modifications have 
been made, but the saws, to which all the injury to weak staples is 
attributable, are still the same in all gins of this class. A far more 
likely direction in which to look for improvement would be in that 
of the Macarthy and here, it is not now say, an 
improvement has lately made which appears likely to raise this 
class of gins to the position contemplated in the extract quoted 
from the report of the Cotton Supply Committee. It is easy to see 
on looking at a Macarthy roller at work that a great portion of its 
surface, perhaps 40in. wide and running at the rate of 150ft. per 
minute, is altogether ineffective. Where something like an 
unbroken cascade of cotton should fall from it, it delivers in 
driblets. This scattered and patchy delivery proves that the 
appliances for feeding the roller are not what they should be; and 
this fact is a matter of course where constant hand feeding is 
required, as in nearly all the gins heretofore made of this kind. 
The travelling lattice and feed rollers sometimes employed do not 
act with — like the effect on seed cotton that they do u 
the cleaned staple in the opener, or the lap in the a e. 
Seed cotton has very little cohesion in the mass, and it objects to 
march in close rank up to the sharp blast of the ginning roller. 
But by urging it forward, and distributing it ae ong the 
whole length of the fixed blade, the tractive force of the leather- 
covered roller may be increased, perhaps, four or five-fold beyond 
the ordinary rate. These objects appear to have been fully accom- 
mg in the new gin invented by the gentlemen of the North 
oor Foundry Company of Oldham, Messrs. Brakell, Hoehl, and 
Giinther. In addition to the Macarthy roller and fixed blade or “* doc- 
tor,” they employ what is called a “knife roller,” revolving in an 
opposite direction to the ginning roller and at about four times the 
velocity. The knife roller, of which an example is shown, is a 
stout tube of gas pipe, with journals at the ends, and having upon 
it a number of discs or washers, placed obliquely to its axis, As 
the kuife roller is rapidly revolved these discs not only draw the 
seed cotton into the ginning roller, but they distribute it rapidl 
and alternately to the right and left along the edge of the “ doctor.” 
The knife roller is of the same diameter as the ginning roller, and 
the oblique discs or washers upon the former are from 1jin. to 2in. 
apart, and have such an obliquity, with reference to the axis of the 
roller, that the whole of the seed cotton is rapidly traversed right 
and left along the doctor to about the same distance of Ijin. to 2in. 
From the form of the oblique discs the change from the right to the 
left-hand motion, and vice versa, although made at very short 
intervals, is, nevertheless, gradual. The whole improvement con- 
sists in the application of the simplest possible means to produce a 
constant in-draught of seed cotton, and to distribute it constantly 
along the ginning roller, all parts of which are thus made to do 
their fair s of work. Instead of arguing, however, as to what 
the action of the knife roller ought to be it is better to give the 
results actually obtained in practice. With a ginning roller twenty 
inches long the author has worked the knife roller gin with the 
following results :—At 152 revolutions per minute of the ginning 
roller, at which there was but the slightest heating of the leather 
covering, the rate of cleaned Syrian short stapled cotton delivered 
was 28 Ib, per hour. Of African cotton, of a slightly better 
quality, the rate was 31 lb. per hour. Of Egyptian cotton, with 
hard black seed, the rate was 45 lb. per hour. These rates may be 
taken as quite double that attained by any other gin of the same 
dimensions on the Macarthy principle. The seeds were very 
thoroughly cleaned, showing no waste; the fibre was not cut or torn 
in apy manner, and, indeed, there was nothing to tear it. Nor was 
it all knotted into those obstinate little entanglements which the 
Manchester spinners call “ neps,” and which, while they throw the 
teeth of the carding engines out of pitch and out of shape, and give, 
perhaps, fifty different diameters to a single yard of yarn, cause sad 
infractions of proper language among the spinners themselves. To 
turn out a large quantity of clean and uninjured cotton without waste 
is all that is expected of the best gin, and this the new knife roller gin 
undoubtedly accomplishes. It is, moreover, of extreme simplicity, 
having but three wearing the ginning roller, the knife roller, 
and the “ doctor,” with but a single pair of spur wheels to gear the 
two rollers together. The usual objectionable cranks and rapid 
vibratory motions are altogether —- with. The gin is self- 
feeding in virtue of the action of the knife roller, and thus a single 
attendant can manage a number of gins. : : 
These results are confirmed by many of the leading mechanical 
engineers and cotton spinners of Lancashire who have seen the new 
gin at work, and the results stated may, therefore, be considered as 
accepted by those responsibly eng: in those branches of trade in 
which the manufacture and working of cotton gins are included. 
The makers of the knife roller gin have also produced what pro- 
mises to be an improvement upon the Macarthy roller. Instead of a 
plain roller with a leather jacket, they have formed a compound roller 
of alternate discs of leather and malleable cast iron, the latter smooth 
on their circumference, but having corrugations on their sides near 
the edge. This roller appears calculated to exert a greater average 
tractive force upon the cotton, and to be more durable than the 
rollers now in use, and it is not likely from its action to injure the 
staple, Whether further trial should or should not fully confirm 
these expectations the novel and excellent action of the knife roller 
is not the less established, and to this alone the great superiority of 
the new gin may be attributed. : ‘ 
Efforts are now making to grow cotton wherever it can be culti- 
vated, with the prospect of fair and good crops. As a great textile 
staple, cotton must be always in demand, and just as this demand is 
met so must the price fall until only a fair profit is realised on the 
prime cost of production, with a due interest on the capital invested. 
As the price of cotton falls the relative importance of — and ex- 
peditious ginning will increase. With cotton as now at from 18d. 
to 2s. per pound for middling staples, even a penny a pound, as the 
cost of ginning, is not relatively large, but with anything like a re- 
turn to 6d. per pound even 3d. for ginning would be a very serious 
item in the total cost. As one means of improving the general con- 
dition of the Indian cotton trade, therefore, and of enabling it to hold 
its own, permanently, against competition from all other sources, the 
author has brought to the notice of the Society of Arts what he 
believes to be the best instrument yet contrived for ginning cotton. 
When once this conviction is shared by this society, perhaps no other 
agency than theirs could be more effective in making known the 
truth throughout the great cotton producing districts abroad. At 
the present juncture no subject is perbaps more worthy the serious 
consideration of the council and members of the society—especially 
charged with the duty of encouraging the arts and manufactures— 
than that of the cheap and perfect separation of cotton from its seed— 
a matter upon which the permanent prosperity of the Indian cotton 
trade in a very great measure depends. 





Tue Messacertes ImperiaALes.—(From our correspondent).—The 
branch service of the Messageries Imperiales from Saigin to Manilla 
has been suppressed. A monthly service is to be established from 
Shanghai to Yokohama, Japan. 


Foreran ann CooniaL Jortines.—A work of unexceptional 
utility is the new canal projected between Pontoise, where the Oise 
falls into the Seine, and the upper portion of the river above Paris. 
The distance now traversed by barges from the two points is 
64,400 metres; by the proposed new cut it will be reduced to one 
half, viz., 30,000 metres. The amount of goods under annual con- 
veyance by barges along this line reaches 2,500,000 tons. The cost 
is estimated at twenty-five million francs, and the canal will 
traverse the valley of Montmorency, which stands much in need of 
irrigation.— Captain Sherard Osborn is off to Bombay as superinten- 
dant or manager of the Great Indian Peninsular Railway, at a salary 
of £3,000 a year and all expenses.—The Colombo Observer reports a 
fatal railway accident on the Ceylon Railway, by which thirty-six 
persons, including one European, lost their lives. The accident 








was caused by a native clerk leaving a trolly on the line. 


BOMAN ON THE BESSEMER PROCESS AS PRAC. 
TISED IN SWEDEN.* 


IL—THE ARRANGEMENT OF THE WORKS. 
A. For Entinety New EstasiisHments. 


Tue adoption of a well-cousidered plan in the building of new 
furnaces and apparatus for the application of the Bessemer process is 
one of the greatest importance. it is not merely to be borne in mind 
that the liquid pig is to be run, with the least delay and labour, into 
the Bessemer furnace; but also that the finished produce is to be 
quickly cast into the moulds. These last, again, must be easily 
turned over, the castings taken out, and the heavy blocks that have 
to be manufactured removed without difficulty from the works. If 
the situation allows it, the building ground of the workshops should 
be on two different levels. A proper proportion will be 

ttained by placing the bottom of the blast furnace about 
12ft.| above that of the Bessemer furnace, while the latter 
should be 6ft. above the level of the place where the 
moulds are formed, and where the castings are weighed and stored 
away. It is, however, unnecessary to find place in the works them- 
selves for the large castings; but the storing yard must always be 
put in communcation with the works by means of a small 
railway, with a wheel gauge of about 2ft. The rails pass over 
a weighbridge capable of carrying, at least, six ceutners in 
order to quickly and easily weigh the heavier castings. In 
the neighbourhood of this line, and, by preference, under cover, 
@ lifting crane is required, for loading the castings on to the 
carts or wagons which have to take them away. The building for 
the crane and the weighbridge should be as roomy as possible, in 
order to have a place for storing away the steel scrap and castings, 
as also the fire-proof materials for the furnaces. There should also 
be room for the framework of a heavy monkey or ram, weighing 25 
centners, and with a fall of 40ft. ‘this ram, which, in order to save 
hand labour, is best lifted by power, is to be employed for breaking 
> steel scrap, and used-up steel and iron castings. In settling the 
plan of the whole, attention should also be directed to make the 
distance to be run by the pig iron from the blast furnace to the 
cupola, as short as possible. By this means the making of an 
undue quantity of scrap will be prevented. To conduct the pig 
directly from the furnace to the cupola would involve the contin 
of the weighing of the pig iron used for each operation, and, as a 
result, an absence of the necessary control over the process. 

The place for the large crane used in lifting the pig iron should 
be chosen in such wise that its jib can turn in a complete circle; 
by this means it is of more use than if placed against a blast fur- 
nace; its top pivot can bs easily fixed by means of a horizontal iron 
bar built into the brickwork. 

Much labour in working can be saved by building new establish- 
ments according to these principles, and great loss of this kind has 
to be borne by works built by people ignorant of the new process, 
Besides a good arrangement of the works, these produce the advan- 
tageous results in the finery process always attendant on cheapened 
production. 

T£ the location is not naturally on an incline, so that the different 
levels cannot be obtained, then the building plan must be altered. 
The higher position of the bottom of the blast furnace above that of 
the Bessemer furnace must be sacrificed, but the difference of level 
between the latter and the moulds must be produced, on account of 
causes which will be given further on in Part VI. 

With regard to the different details of the works :— 

a, the finery, with its two Bessemer cupolas, should have an area 
of at least 1,300 square feet; and 4, the area of the cast steel mould, 
should take up 300 square feet; c, the horizontal jib of the lifting 
crane, should be raised at least 18{t. above the level of the finery; 
the length of the jib should not be less than 24ft., and the di:tance 
of the Bessemer furnace from the crane frame should be taken at at 
least 18ft., so that neither the toothed gearing nor the men at the 
crane may have to suffer from sparks while the steel is being made. 
e, the shop for storing away the granulated steel, the castings, the 
weighbridge, the rams, &c., should have an area of 2,800 square 
feet. jf, the railway wagon, must be made entirely of iron, with 
small wheels and wrought iron axles. 

In continuation, with what we have said about new establish- 
ments, we will also devote a few words to the further arrangements 
of a, in our opinion, complete Bessemer'works. We will first of all 
direct the attention of the proprietors of works to the great gain 
obtainable by a direct working of the castings. By this means 
almost all the fuel which would otherwise be required to re-heat 
them is saved. In the waste gases, supposing that they be entirely 
utilised, there is a source of heat which, according to circumstances, 
may not merely be applied to roasting furnaces, and for heating the 
air (in which only a small portion of these gases is used), but also 
more or less in the following operations :—The heating of the Bes- 
semer furnaces and cupolas, which in itself cousumes about six 
tonnen (Swedish) of coal at each time; the firing of the steam 
boilers required in establishments which do not dispose of sufficient 
water power for the Bessemer blowing apparatus; and, lastly, the 
furnaces in which the Bessemer castings can take the temperature re- 
quired for their being worked. in lifting the castings out of the 
moulds they, no doubt, have at the inside a too high temperature, 
and thence too little tenacity to be at once hammered. In order to 
give them a proper temperature it is only necessary to put them into 
a furnace fired with waste gases, in which the outside of the castings 

is kept long enough hot, while the inside takes the temperature re- 
quired for forging. 

The rolling mills must also contain a coarser train of wheels and 
& pair of coarse plate rolls, in order to roll the heaviest plates that 
may be required by customers. We may here remind ourselves 
that the Bessemer finery process is most suitable for the production 
of the largest sizes of work, such as are wanted in the manufac- 
tures in general, and more especially in the manufacture of ma- 
nery. 

m yet further economy can be obtained by placing the rolliag 
mill near the finery; namely, by the application of the same 
driving power—whether steam or water—to both the Bessemer 
blowing apparatus and to the train of rolls. A Schwammkrug 
turbine with a horizontal axle—driving the crank for the blowing 
apparatus and, and at the other end, the coupling box of the train 
a rolls—is very well applicable here. Especially is this the case, 
as wheels of this kind now used for blowing possess sufficient power 
and an approximately right velocity for driving the train of rolls 
without the use of toothed wheels. In the few minutes requir 
for the finery process, the train of wheels can be uncoupled, and 
the blowing apparatus set to work. Besides, water wheels of this 
description van be driven at very varying speeds, without the con- 
sumption of water being very great compared with the work 
which is done. 


B. Tue ADAPTATION OF Otp Works TO THE PREPARATION OF BrssBMER 
~ 





RON. 
As the greater number of ouc old blast furnac:s were placed 


* Das Bessemern in Schweden in seiner jetz gen Praxis. Von L. E. 
Boman, Hutten ingenieur des Schweuischen Gewerken vereins ‘‘Jeru- 
Kuntoret.” Mit einem worvvit von P. Tunner. Leipsig: Archur Felix, 
1864.—Translated for Ta®’ ENGINEER. : 

t All the weights and measures in the following are Swedish:— —__ 

One Swedish foot is equal 10 0°297 meter, equal to 11°U93 British inches. 

Que inch is equal 12 old inches, equal to 10 new decimal inches, 

One Swedish inch is divided into iv lines, 

One Swedish centner equal 100 Swedish pounds (skapund). 

One Swedish pound equal 0°425 kilogrammes, equal 14 
drachms avvirdupois, 

One Swedish messtonne for coals equal 6°3 Swedish cubic feet. 

(it will be seen above that the Swedi-h foot is little more than three- 
tenths less than the English fuot; while there is a difference of rather 
more than an ounce between the Swedish pound and the British pound 
avoirdupois.) J — 

¢ Here, and elsewhere in the following, the words Bessemer iron are 
coilectively for all products, whether steel or wrought iron, which are 
evolved by meaus of the mer process. We the reader to re 





ounces 15°863 





, member this note, to avoid any misunderstanding of what follows. 
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according to the then prevailing opinions, at lowest point to the 

stream, it is difficult to adapt ee = like those to the new finery 

process. Many advantages which can be acquired in new arrange- 

ments have to be sacrificed; and we must be satisfied with the 

higher prices of manufacture produced by the requirement of a 
ter amount of labour, and through a loss of pig iron. 

The first change to be undergone by old works is commonly the 
displacement of a wall. This must be done sufficiently to create a 
space on one of the sides or in front of the tymp, of an area which 
has been determined in the previous article. To bring the pigiron into 
acupola a pit is necessary; this is surrounded with a cylindrical 
casing, lined with brickwork lft. thick. Above tbe pit is hung a 
steelyard, either on the column of the blast furnace, or on the roof, 
in case the latter is strong enough to carry from 70 to 80 centners. 
The lever must be placed sufficiently high that the cupola can 
be easily raised out of the pit. The weighing takes place by 
hanging the cupola in the pit by means of a S-piece on the 
weigh-hook. 

As regards the size and position of the lifting crane the same is to 
be remarked as above. 

With respect to the moulds a second pit has to be made. This 
requires a walled space at least six feet deep, ten feet long, and six 
feet broad, in order to turn over eight feet long moulds. For 
reasons which will be given further on this is very necessary. Of 
course, the same has here to be said as what we remarked with 
respect to the pit for the cupola. It must, namely, be also water- 
tight in order that, in case any moulds should break, or that similar 
accidents should occur, no explosions may be caused. 

The railway on which the castings have to be taken away is best 
laid horizontally, even if the castings have to be raised rather high 
in order to be placed upon it. This is in any case easier than if 
they had to be transported up a slanting line, particularly as the 
— as well as the moulds, can be attached to the crane to lift 
them up. 

In any case, the arrangement of old works must correspond as 
much as possible with those of new establishments which have 
been treated on in the previous article. 


IL—THE BLOWING APPARATUS. 


As important as the strength for work of the puddler in the old 
finery processes, is in the new method a good and powerful blast. 
The blast has here not merely to convey the required oxygen for 
fining the iron on the hearths, but also to replace the mechanical 
work of the smith. If the requisite strength leaves the puddler 
while he is breaking up the iron on the hearth in order to make it 
boil, then this does not take place. The same thing occurs in the 
Bessemer furnaces if the blast isstopped; and, if no boiling occurs, 
then the fining operation may be looked upon as having failed. 
Nothing is, therefore, so necessary with the new process as 
sufficient power and proper construction of the blast. The conse- 
quences of mistakes of this kind have been already seen. At one 
new establishment it bas been impossible to carry out the Bessemer 
process from an insufficient blast ; at another many interruptions 
have taken place from the use of improper valves; at a third place 
—one of ouroldest Bessemer works—they work with an insufficient 
blast, and are thus neither able to treat the required quantities of 
pigs nor to produce all the degree of hardness in the product of the 

nery. 

The blowing engines which have been, up to the present, erected 
in Sweden for working the new process have been exclusively 
double-actiug horizontal cylinder engines, with clack valves, and 
working at a high speed. Without discussing the applicability of 
such valves to blowing cylinders working with a piston speed of a 
hundred double strokes in the minute, and with a pressure of from 
130 to 140 decimal lines of quicksilver, we will at once proceed to 
determine the useful effect of a blowing apparatus capable of giving 
a sufficient quantity of air. We here choose as example the engine 
at Silganfore, in Dalecarlia, which has shown itself capable of pro- 
viding, with sufficient air, from thirty to forty centners of pig iron, 
and a furnace (to be described further on) furnished with nineteen 
jin. tuyeres. 

As, however, no friction brake experiments have been made with 
this machine, its power with a fuli flow of water can only be 
approximately determined. 

The blowing cylinder has a diameter of 2°5ft, the stroke is 3ft. ; 
the piston makes 120 double strokes per minute with the full current 
of water, the pressure gauge showing 130 decimal lines of quick- 
silver, From thence, the power required to compress the air may 
be reckoned at 107-horse power, and if one-third of this be put down 
to friction, then the total effect of the water wheel—a Schwamm- 
krug turbine—may be reckoned at 150-horse power. 

The clack valves in engines working with such speed and pres- 
sure ought only to be made of leather, or of some similar soft ma- 
terial, and without a plate iron covering. Iron plate soon loses its 
texture under the continual powerful blows, and becomes crystalline. 
Strong leather, stiffened with plates of sole leather, has shown it- 
self very durable and perfectly tight. The valves last still longer if 
made entirely of sole leather; but they do not close so tight when 
new and still stiff, and if the pressure of the air is not high. To make 
the valves for blowing engines of this kind of iron plate only shows 
the ignorance of the builder. This has been done at certain esta- 
blisments, and the result showed itself at the first fining operation. 
A valve broke, and one of the ends of the cylinder was driven 
out. ‘The cylinder is not injured if a leather valve tears away and 
falls down. 

Double cylinder blowing engines, applied to a single driving 
wheel, are to be preferred to single cylinder engines. The speed 
need not be so high, and in case any of the valves give way, 
the fining operation can be finished. Two cylinders cannot be 
applied to one wheel, as, if one engine gets in advance the other 
cannot open its valves, and thus remains standing; bat, of course, 
by using two air conduits and by dividing the air tank at the fur- 
nace with two valves, or, still simpler, by gearing together the two 
water wheels, such blowing apparatus may also be applied. 

The air regulators, at the greater number of the works we have 
visited, are too small. At one place the regulator had about ten 
times the volume a through by the piston in a second. A 
Bourdon gauge osci here during the firing process about ten 
decimal lines of quicksilver above and below the level at cquilibrio. 
At another place the regulator was only five times as large as the 
volume passed through by the piston in a second, while the pointer 
of the gauge often vibrated twenty-five lines to and fro. 

The useful surface of the suction openings of these blowing 
engines has shown itself to be sufficient, if made one-eighth of the 
surface of the piston. When made only one-eleventh, a powerful 
wheezing could be heard. 

The proprietors of works who cannot dispose of sufficient water 
power for working the blowing apparatus, should not, in my 
opinion, be deterred from introducing the new fining process; by 
completely taking off the waste gases they can provide the required 
fuei. The accounts published about Edsken, and of the consumption 
of wood which takes place there, prove nothing in this case, as a 
very extravagant form of boiler is there used, while the blast 
furnace delivers but little gas. 


(To be continued ) 


_Navat anv Orpnance.—The Lords of the Admiralty have given 
directions for the construction of a new iron-cased frigate, of the 
improved Bellerophon class, to be named the Hercules, which is 
intended to mount an armament of fifteen guns of the heaviest 
calibre, and to be fitted with engines of 1,000 horse-power (nominal). 
—The Zin. wrought iron shunt gun, of 7 tons, has at length been 
tried at Shoeburyness, with charges of 25 Ib. of powder and pro- 
jectiles of 100 lb. weight, aud we are now enabled to judge of the 
— of this system of rifling as compared with the Lancaster, the 

some, and the Scott systems. in round numbers, at 10 deg., the 
a gun gives about 4,050 yards, as against 4,500 or 4,600 yards of 
the other competitive guns. The accuracy of the gun is slightly 
inferior tothe French and other competitors. 





ATLANTIC STEAM NAVIGATION IN 1864, 


Last session of Parliament Mr. Scully moved for a return 
of the arrivals and departures of the mail packets to and from 
America in 1863. This document has not yet made its appear- 
ance, though from what cause we are at a loss to explain. The 
facts are not so difficult to ascertain, and might have been 
published months since. Pend this official statement, we will 
give our readers the passages of the different lines for the past 
year, for which we are indebted to A/itchell’s Steam Shipping 

ournal. The Cunard steamers made twenty-five voyages from 
Liverpool to New York, on an greene of eleven days seven hours. 
The return trip from New York to Liverpool averaged, for twenty- 
seven voyages, ten days eleven and a-half hours. The same com~- 
pany’s steamers on twenty-six voyages from Liverpool to Boston, 
calling at Halifax, averaged thirteen days twenty hours. The home- 
ward voyages were performed on an average of twelve days one 
hour, The steamers of the Bremen line (North German Lloyd) made 
twenty-two trips from Southampton to New York on an average of 
thirteen days; and twenty voyages from New York to Liverpool, 
averaging twelve days seven hours. The Hansa, on one trip, had 
her engines disabled, “The steamers of Inman's line made fifty-two 
trips from Liverpool to New York, averaging thirteen days twenty- 
one hours; and the fifty-one voyages from New York to Liverpvol 
averaging twelve days nineteen hours. The City of New York was 
lost on Daunt’s Rock. The Hamburg Steamship Company’s packets 
made twenty-two passages from Southampton, averaging thirteen 
days twelve hours each; and twenty-five voyages from New York 
to Southampton, on an average of twelve days twenty-two hours. 
The Saxonia, of this line, broke her stern box, and was hove to for 
six days, in the early part of November. The French line of steamers, 
which commenced running in June, made seven trips from Havre to 
New York, averaging fourteen days; and six voyages from New 
York to Havre, on an average of thirteen days two hours. In all the 
preceding averages, five hours have been added to the western, and 
the same number of hours abstracted from the eastern passages. 
The passages of the steamers of the Montreal Ocean Steamship 
Company, under contract with the Canadian Government for the 
conveyance of the mails between Liverpool and Quebec during the 
open season, and to and from Portland (Maine) when the St. Law- 
rence is closed to navigation, we are enabled to give from a return 
of the Postmaster-General, laid before the Canadian Legislative 
Association. The sailing and arrival of every packet is tabulated 
from the 5th November, 1863 to the 29th November, 1864. The 
service is a weekly one both ways. Under the new contract, which 
took effect on the ist of April, the average of eight months westward 
was eleven days one hour; and eastward, ten days twenty-three 
hours. ‘The total barrel bulk conveyed between the 5th of Novem- 
ber, 1863, and 29th November, 1864, was 874,459 barrels, Of 
Canadian produce shipped by these packets there were 18,512 barrels 
pot and pearl ashes, 124,68 barrels of flour, 490,171 bushels of grain, 
51,981 kegs of butter, 5,785 packages of provisions, 579 tierces oi 
beef, 19,799 boxes of meat, 4,681 boxes of tobacco, 14,611 boxes of 
cheese, 5,564 packages of sundries, 168 standard deals, 1,330 packages 
of leather, and 125 sewing machines. The freight outwards to Port- 
land was 8,081 tons and to Quebec 38,066 tons, The Canadian mail 
packets during the same period conveyed :— 











Letters Newspapers Books 

From Europe to Canada .. 430,000 600,000 19,600 

» Canada to Europe 470,000 385,000 7,690 

Total to and from Canada 900,000 935,000 27,200 

To which must be added :— 

From Europe to United States .. 210,000 220,009 
»» United States to Europe .. 110,000 80,000 
Grand Total .. «2 «oe «+ «oe 1,220,000 1,285,000 


The Canadian postmaster computes the gross amount of sea postage 
on letters by these steamships for the twelve months at 72,000 dols., 
and the revenue to Canada from sea postage on books at 2,000 dols. 
The amount of postage due to Canada for the sea conveyance of mails 
between the United States and Europe was, for the year ending Sep- 
tember 30, 1864, 79,671 dols. The total amount of postal earnings, 
therefore, by the Canadian steamers was £30,734, independent of 
18,000 dols., estimated for inland postage. If we add to these sums 
the revenue derived from customs’ duties, and estimate the bene- 
fits to the colonists from a direct conveyance to and from Liverpool 
and Quebee, it will be seen that the Canadians have every reason to 
be satisfied with their expenditure on the mail packet transatlantic 
service, fhe following is the number of passengers carried by the 
different steamship lines in 1864 :— 


Eastward Westward Total 











Temen Mme .. «2 «2 cc cc co 9,366 82,926 42,290 
Cunard line—New York - 2,947 8,128 6,070 
” Boston .. 2,092 2,422 4,514 
Cunard Emigrant line ee 1,860 8,143 =: 10,008 
North German Lloyd line . 2,534 2,282 14,756 
Hamburg line .. .. .. oe 4,688 10,355 12,993 
Canadian Mail line ee ce cc cc 3,768 12,389 16,141 
Galway line .. .. «2 «oe e8 102 793 895 
National line... .. .. oe «+ eo 2,465 14,112 16,577 
Glasgow (Anchor) lino .. «. «. 1,356 4,075 5,431 
French Mailline ., .. .. «+ « 468 628 1,096 
Londonline .. .. .. o8 «+ «+ G89 3,001 8,780 
Casual steamers .. .. os co oe 36 735 77 
Total .. .. oc of ef ee co 90,303 105,014 135,317 


The losses of steamers on the American lines was greater in 1864 
than any previous year. The Montreal Ocean Steamship Company 
lost the Jura and Bohemian; Inman, the City of New York; and 
the London line the Iowa, which foundered near Cherbourg in 
December. 


ON THE ARRANGEMENT OF MARINE ENGINES 
ADAPTED FOR TWIN SCREW PROPULSION. 


By N. P. Burau, Engineer, London. 


From whence came the idea of propelling vessels by the screw 
is rather doubtful. We have historical facts that the Chinese 
used a worm centuries ago to lift or propel water. It is not, there- 
fore, presumption of an impractical nature to imagine that the idea 
of screw propulsion was taken from them. Again, it is by no 
means certain that the idea was not taken from the common 
screw enteriug a piece of wood, only as before reversing the clemeuts 
of action to obtain the required end. Be this a3 it may, it is well 
known that the screw possesses great advantages over the paddle 
wheel, both for commercial and war vessels. 

The use of the screw for shallow draughts has not universally 
engaged the attention of the engineering profession, the paddie 
wheel having been presumed to be the better for that purpose. In 
some instances, however, cases have occurred where tue screw was 
found to be requisite, on account of the narrowness of the river or 
canal; then came the adoption of twin screws. The single paddle 
wheel has also been used at the stern of the barge to gain the 
desideratum, but not with such advantage as the twin screw 
system. There is also another great object to be taken into 
consideration—whether the twin screws are not economically 
superior to the single arrangement. At the present time there 
perhaps, cannot be any definite conclusion arrived at. For 
steering purposes the twin arrang t p superlative 
advantages only to be attained by its adoption, but of course on the 
condition that the engines for each screw are connected separately to 
the shafts of the same. The class of engines at present used for twin 
screws are high and low pressure, the latter fitted with injection, or 
surface condensers, that of the ordinary kind being mostly used. 
High-pressure engines are only introduced for small vessels, or 
barges, the space therein for their reception being too small 

















for that of the condensing kind. High-pressure engines are usually 
arranged in advance of each other, or the crank of one screw 
beyond that of the opposite. When the steering power is not 
required, the engines are either one to each line of shafting and the 
latter connected, or two for each shaft connected by the piston rods. 
This latter arrangement may be said to be more complicated than 
the former, and likely to get out of repair—it also requires much 
attention. Single piston-rod engines are often used separately, the 
feed and bilge pumps being worked either from the piston or by 
the lower portion of the guide block. It should be here noticed 
that oscillating engives have been introduced with some advantage 
for small purposes, but this type of engine is not popular for drivin 
the screw propeller, probably on account of the velocity soeieelt 
which can be better attained by the ordinary horizoutal piston- 
direct-acting engine. Inverted perpendicular engines ars rarely 
introduced, as the space between the lines of shafting is 
available for some portion of the machinery, while, in the case of 
the perpendicular type, it would be useless for that purpose, The 
condensing engines as at present used are of two kinds, direct- 
acting, and return connecting-rod. The arrangement of the former 
is as follows:—the cylinders are secured centrally in the ship, or 
back to back, as the beam of the vessel will admit, the latter 
being preferred where space is required for coals, stores, &c. The 
guides are of the ordinary type in the front of each cylin- 
der, the condensers being beyond the crank shaft on each 
side of the vessel. The air pumps receive their motion 
from the steam pistons, two discharge valves and pipes being 
required, the starting wheel being on each cylinder. Another 
arrungement is often adopted, thus :—the cylinders of the alt engines 
are bet ween the shafts, that for the forward engines being prolonged 
to suit the position of the same, the condensers being beyond each 
erank sbaft at the sides of the vessel. The double piston-rod 
return connecting-rod engines are as follow:—One example is 
similar to that last described; the next example may be said to 
be the better arrangement, the cylinders being opposite each other 
between the shafting with the condensers beyond the same. This 
can be arranged with facility, and at the same time preserve a 
longer stroke than the sipgle-rod type. ‘The proper position for the 
staiting wheels of the class of engines now under notice is a matter of 
theutmost importance. It should be borne in mind that in some cases 
the engineer is required to start, stop, or reverse each engive at the 
same time, tho latter and former often in opposite directions, Now 
to accomplish this, starting platforms are raised directly over the 
valve link motion, and the wheels situated horizontally with a 
handle to each, the height of these wheels being about Sit. to 3it. Gin. 
from the foot-plats, and about 5ft. between centres. ‘his distance 
depends, of course, on the position and power of the engines. 

The condensers, 23 at present used, are ordinarily arranged. In 
the case of the injection kind, the condenser is over the air pumps, 
and in other instances at the side of the same, the suction and 
delivery valves being arranged tv correspond, Surface condensers 
have not been universally adopted, doubtless on account of their firct 
cost. The screw shafting is arranged in the usual manner, the projec- 
tious or stern tubes on each side of the keel, for the reception of the 
shafting, forms part of the hull, and is stayed at the extremities to 
the same. In some instances the stern has double keels centrally with 
the shafting ; this of course is much stronger than the single keel, 
Vessels of small beam and tonnage require engines occupying as 
little space as possible, compatible with accessibility to the work- 
ing portions. High-pressure engines are becoming em for 
twin screws, particularly where economy is regarded, ‘The writer's 
experience in marine engineering has produced the conviction that 
simplicity of arrangement and free accessibility to all portions are 
the leading provisions to be attended to. For small engines the 
starting platform is better at the base of the cylinders than over the 
same; access between the engines is of greater advantage than 
over them. An engineer at sea labours under great disadvantages, 
often attended with danger, from the rolling and pitching of the 
ship. In the case of heated bearings access to the frout of the cap 
is preferable to that of the top or upper portion, for the purpose of 
slackening the brasses, &c. It fs not presumed that the entire por- 
tion of the upper platform could be dispensed with, it being known 
that for oiling the bearings, making joints, repairing, Xc., a cross or 
passage platform is requisite. 

The design on the yext page illustrates an arrangement of 
engines and condensers embracing simplicity and accessibility, 
also possessing the advantage of the condensers being in the ceutre 
of gravity of the hull. The following description will enable the 
arrangement to be readily understood :— 

The air pumps are two in number, one to each pair of engines. 
Preference to this is given to that of the ordinary arrangement, on 
account of simplicity. It may be presumed that in the case of the 
aft or forward cylinder of either engine becoming disabled (or the 
gear of the mt air pump thereunto attached would be rendered 
useless, To obviate this evil, provisions can be cast on the covers 
of both pump and cylinder for the reception of the stuffing-boxes, 
and thus reverse the connection of the pump, requiring the same. 
The condensers are separately arranged for each od of engines, 
the discharge valves being inverted in the bottom of the condensers, 
so as to effectually drain the same, which is becoming an universal 
practice. The discharge chamber is in one compartment for each 
air pump to discharge into, one pipe only being required for the 
final exit of the water. Access to the suction and delivery valves 
is attained by doors suitably situated, without the disarrangement 
of any other portion. The steam cylinders are connected side by 
side iv the ordinary manner, the piston used 7 a metallic ring, 
packed behind with gasket. The slide valves are of tho equilibrium 
type, the ports of the valves and that of the cylinders being so 
arranged that the exbaust areas are 1°5 that of thesupply. Motion is 
given to the valves by the ordinary link motion, perpendicularly 
arranged. The mode of imparting motion to the cranks is the well 
known return connecting-rod arrangement, with two piston rode to 
each cylinder. The guide block used is the ordinary shoe block, 
with the crosshead at the back of the same, preference to this ar- 
rangement being given to that of the double guides, on account of 
simplicity of connection. ‘The flanges or sides of the guide channels 
are secured by bolts and nuts, the heads being recessed in the top 
portion of the flange, the nuts projecting underneath the bed of the 
guide channe). ‘The connecting rods are of the ordinary kind, with 
the forked end, the opposite end having brasses, cap-bolts, and nuts 
fitted in the usual mode; the lubricator is fitted with a wiper and 
oil can, suspended over the cranks. The piston-rod stuffing-toxes 
are of the double type, to prevent the wasting of the oil. The main 
frames are of the usual design and construction, but wrought iron 
is preferred by the writer for these frames, constructed hollow, or 
with plates and angle iron. The feed and bilge pumps are secu 
on the inver side of each guide frame; motion is a:tained direct from 
the steam cylinders; access to the valves is gained by their 
position at the end of the pump. The starting gear is so arranged 
that one person can with facility reverse, or stop either, or both 
engines at different intervals, as in the case of steering one engine 
can be reversed in action to that of the other, or either stopped. 
The pedestal for each pinion shaft is at the forward end of 
the condenser, the weigh-shaft being underneath the air pumps, &. 
Each weigh-shaft at each end has levers fitted on, connected 
to the links. Motion given to the starting wheels is imparted by 
the bevel gearing to the weigh-shaft, aud thence by the levers to 
the links. The handles for the cylinder relief valves are at the side of 
each pedestal. ‘The ipjection valves are regulated by one handle, 
situated between the stating wheels. The blow through valves 
are worked by handles on the cylinders near the valve casing. The 
steam throttle valves are regulated by the handles in front and 
over each starting wheel. ‘I'he steam pipes are arranged in the 
ordinary manner, with strict regard to economy of material, &c. It will 
be thus understvod that a perfect command of the engine is ensured, 
the engineer in charge being enabled tu regulate each portion or 
detail requiring the same without shifting his correct position, VizZ., 
at the starting wheel, when under orders for starting, stopping, or 
reversing the progress of the ship, the importance of which is ully 





known to the makers of marine engines. 
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MARINE ENGINES FOR TWIN SCREW PROPULSION. 


DESIGNED AND ARRANGED BY N. P. BURGH. 


GOOLLABYD LE LPL LLL LL 
Z 
ew | 


Be, YING, 


— 
= 


od 


SIDE .ELEVATION, bd SECTIONAL ELEVATION. 





eos 5 
k : 


| 
\ 








ELEVATION AND TRANSVERSE SECTION. . FRONT ELEVATION 
OF 
CONDENSER AND AIR PUME. 





PLAN 
PART IN SECTION AND PART COMPLETE. 








i, 
|_ Se 


=| «|| 


on 
ai F ' 





TABULAR STATEMENT OF MARINE ENGINES OF 100-HORSE POWER COLLECTIVELY, ARRANGED EXPRESSLY FOR TWIN SCREW PROPULSION. 


CYLINDER. ft. in, eee Main Frame. ft. in. Piston Rops. ft. in. STARTING Gear, ft. in. | Eccentrics, ft. in. DiaMersrs oF Pires, ft in. Screw Prore rer. ft. in. 
Diameter .. .. 2... 2 2 Thickness of brasses—.. §| Diameter 23 | Heleht of wheel from Throw a we oe 13 | wain st p ae vs 
Depth of pistun .. ...0 4 | Length between flanges 7 |r oicth betweennute ..6 0| pute... span 3 | Diameter... « « 9 |g pesaheah ong oA ~ Si oo 5 § 
From slide valve facing Diameter of cap bolt .. 13 | ue +. plate se se we oe Length of rods. 3. 7. 1a separate steam supply .. 5} Diameter... .. .. .. 5 9 
tocentrelineof cylinder 1 7) Thickness ofcap .. .. 24 Diameter of wheel.. .. 1 & a3 Separate steam exhaust } Pitch... .. . .. ..¥ 0 
pahewual tenets y i mH Width of frame at bes Guipg Bucck,. Diameter of weigh shait 1g|_ CONDENSER AND AIR PUMP. | Main water discharge .. 1 1 Length on line of keel .. 1 6 
Width of camil ports. 1 WM@.. os oe oe oe 6 |Lengthofshoe ., .. 10 | Diameter of air pump 114 | Separate injection to con- 
- 13 | rhicknese of ribs Width of st aa | Connectina Rov. Stroke .. . 6 | denser .. .. .. «» 2 EXTREME Dimensions or EN- 
Width of exhaust port.. 0 34) es8 Of Ti oo ee 3 | Width of shoe .. ee he | | Area of suction v Feed and bil 2 : ‘ ; UP 
Length of ports .. .21 5 Crank Suart Diameter of cap bolts .. 14 | Length between centres 3 0 |” square inches - Sete we 4 GINES, AND Space Occvrixp 
| nj : P Diameter of connecting ‘Di t Se » 0 IN VESSEL. 
Diameter at bearings .. 5 ; tue Se oo oe )6=6S | Aen et ibe SUPPLEMRNTARY VALVES. 
Equus Suse Vaiva, | Length at bearings a PIM oe ne ee oe oe 3} | Diameter of cap bolts .. li! in square inc _). | — Extreme length trans- 
» | theee-ofename 32 “yg: | Lenath of bearing for pin — 44 |Thickness of cap .. .. 2 | NW m4 achkind |g a versely of hull .. .. 194 
Width of ports, supply .. # | eth of erenk i” Thickness of cap .. .. 9 2 | D> rod... 3 Blow through .. .. 2 dia. Extreme width longitu- 
Width of porta, exhaust 14/ Thickness of crank. 7 3 me - Lik. De, 4 age 33 ne. aie oe $ ” dinally ot hull -. ae 
— . ee J Diameter of crank yin .. 5 ome 7hans. | Distance between centres Lae BiLcr Puurs Main aan ce jee ee Height from base line or 
Inside lapse. ee ey Lengthofcrank pin .. 4} | Length of channel... .. 2 1 of eccentric rods... 7 Diameter.. .. .. .. | 2)| Main Steam ee “Tien fe ty of | 
Sectional cept of valve 5] " — ogres 2 poy of tlange bolts 1 | Length of sliding block >4 Length ofstroke .. .. 1 6 | Relief for cy linders 2y z Bimnes bereene tess vie 
ection alve 64, ule ae oe 2 N ange bolts.. 3 | tty i : i amv oo eS b between centres 
€ . 6 8 | Number of flange boits G | Kadwsoflink.. .. .. 3 Diameter of rods .. ., 1 | Injection “.. .. 35 area! of screw shafiing.. .. 106 


‘PARTICULARS OF VEssEL.— Beam, 22ft. ; Depth, 12ft. Gin. 3 Length, 'coft. 
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TO CORRESPONDENTS. 


Noticz.—A SPECIAL EDITION of THE ENGINEER 1% 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings er manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

s,° Covers for binding the Volumes can be had from the Publisher, 


price 2s. 6d. each. 

Tyro.— Write to the secretary. 

S. S.—(Hamburg)—No. 322 of Tut ENGINEER is out of print. 

K.—Quite practicable, and therefore possessing much in common with a 
thousand-and-one other schemes intended to effect the same purpose. 

Cc. T. (Kilkee).—The single coil vilt prime; in fact, you will find it 
difficult to keep any water within it. Its use, as you propose, is im- 
practicable. 

T.#A. C.—Clegg’s treatise is a very good book, and will probably suit your 


pose. 
ra You can substitute a brick chimney, as you propose, for the blast. It 
should not be less than fifty feet high. however. The steam is only sent 
through the coil, not into the water. You only require a temperature of 
eighty to ninety degrees Fah. 

Emine.—The fire-box boiler to which you refer is admirably suited for burning 
the Lest Welsh coal, and we have no doubt that under the given conditions 
you will obtain very excellent results. In the absence of direct experiment, 
however, it is not easy to determine the exact ratw of gain above the 
Cornish boiler. 

D. K. B. (Plymouth).—The objection is one to which all ordinary water 

gauges are subject. Carre’s very ingenious scheme, however, obviates the 
evil, and no difficulty need be experienced in reading off the true level. His 
**dioptical” water gauge, as it is termed, is very efficient and satisfactory 
in its operation, 
. W. F.— Multiply area of piston in square inches by the pressure, and the 
product by the speed of piston in feet per minute; divide this product by 
33,000 and the quotient is the horse-power. Thus, the diameter of your 
piston Leing six inches, the area is 28°2744, say, in round numbers, 28in. ; 
this multiplied by the pressure, 50 lb. = 1,400, and this again multiplied 
by 37°5, speed in feet per minute, gives 52,500, and this divided by 33,000, 
the quotient, 1°57, gives the horse power. 

MENALCAN.— The questions which you ask constitute the problems of the day. 
Not one of them, except the last, has been solved satisfactorily, and it is 
questionable 1f it will ever be possible to deduce accurate rules from the 
maze of complication in which everything connected with ordnance is 
tuvolved. Approximately, shot are capable, asa maximum effort, of punching 
plates, equal to their semi-diameter in thickness. Thus the l0in. gua 
pierces Sin. plates, Sin. gun din. plates, and so on. 





BOARD OF TRADE SURVEYORS. 
(To the Editor of The Bagineer.) 


Sirn,—Perceiving an advertisement in your paper requiring an engineer- 
surveyor for the Board of Trade induces me to write to you on the subject, 
and to suggest to the Board of Trade, through y« ur col: , Whether it 
would not be a geod opportunity to appoint a man duly qualified to act 
Loth as examiner of machinery and iron hulls. 

Some time since, an officer of the Board of Trade—a Captain Robinson, 
I think, visited the Clyde, and made inquiries among the shipbuilders here 
whether the proper person to survey an iron hull is an engineer or ship- 
wright. From his making these inquiries it is but reasonable to suppo-e 
that the Board of Trade are thinking of making some alteration in their pre- 
sent bad system, which requires that the hull of an iron passenger steamer 
shall be surveyed by a shipwright and not by an engineer. 

It is curious that the Board of Trade should depute an officer to ascer- 
tain what any one might think the meanest person at Whitehall ought to 
know, viz., that an iron structure of any description, whether a bridge, a 
boiler, a girder, or a ship's hull, falls within the province of an engineer, 
and not of a shipwright. 

This is a very interesting and a very important subject. Seeing the very 
able manner in which the questicn of ships’ ground tackle has been trea’ 
in your paper, I am induced to write to you in the hope that you will 
give my letter publicity, and call the attention of the engineering world to 
the matter, and the attention of the Board of Trade to the fact that engi- 
neers can be found fully qualified to take upon themselves the duties of 
exami of both hinery and the hulls cf iron steamers. X. B. A. 

Greenock, March 9th, 1865. 











MEETING NEXT WEEK. 
InsTITUTION OF CIVIL ENGINEERS.—Tuesday, March 14th, at 8 p.m. : “On 


the Metropolitan System of Drainage, and the Interception of the Sewage 
from the River Thames.” By J.W. Bazalgette, M. Inst, C.E. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under ws three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fll. Ail 
single advertisements rom the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD Kicak ; all other 
letters and communications to be addressed to the Bditor of TUB ENGINKER, 
163, Strand, London, W.C. 

Tus ENGINKBK can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s.6d. 

It credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Tue ENGineser is registered for transmission abroad. 
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NAVAL GUNS, 

At a time when there is so much to suggest the proba- 
bility of a war with America, we are disposed to go carefully 
again over the whole ground of the best means of naval 
attack and defence. As it has been through ages, so it has 
been within the last few years, since the French, with their 
early “ arms of precision” and armour plating, led the way 
to the reconstruction of the armaments and the navies of 
the whole world. In all this time, and with the undenia- 
ble progress that has been made, neither our navies nor our 
armaments have reached a state of “ finality,” or anything 
approaching it. Just as we increase the force of attack, so 
will the means of resistance be increased also. When shell- 
guns, firing broadsides of red-hot shot, or even melted iron, 
were introduced, we were forced to iron-plating. ‘Ther 
artillerists set themselves to work to “ punch” or to smasi 
44in. or even 6in. plates, heavily backed with timber. Sc 
far, although they have been now and then beaten, the 
plates have had the best of it on the whole. But the 
artillerists are still at work, and whereas guns firing 100 |b. 
shot were but a few years ago reckoned large for any ser- 
vice, we are becoming quite familiar with even 300- 
pounders, and already know something of 600-pounders, 
and there are those who are confident of the success of guns 





to fire shot of a ton weight, or nearly the weight of the 
shell from Mr. Mallet’s “‘ monster mortar.” No one can say 
where the limit of weight, penetrative power, or resistance 
will really be found, if it be ever found at all ; and it is be- 
cause of this that the whole subject of guns and plates has 
such constant interest. For we may any day have to mect 
an enemy on the seas. If we have the weaker guns, he 
may send us to the bottom before we have made any im- 
pression upon his armour. Or if we have the weaker 
armour, it would be the same. So it is that our task is 
never over. We must be constantly seeking to possess our- 
selves of something which our enemy, when we meet him, 
shall not possess, and at the same time we know perfectly 
well that he will have informed himself fully of what we 
are doing—copy us where he can do no better, and where 
he can exceed us in his preparations. Do what we may we 
are forewarning, and thus forearming, those with whom we 
shall one day have to fight. For we shall have to fight, 
even if it be not the case, as Jeremy Bentham held, and as 
many are again disposed to believe it is, that war is the 
natural condition of man. And there is no prospect so 
warlike as that which meets us when we turn to the United 
States. 

The Charleston correspondent of the Zimes has warned 
us that, when we do engage in a naval war with America, 
we may expect to see our frigates and line-of-battle ships 
sent to the bottom by heavier broadsides than our own, as 
was the case in our war with the same power in 1812-15. 
The American guns are, on the average, much heavier 
than our own, and, what is of almost equal consequence, 
they can be far more cheaply and rapidly produced. 
While we are making a 600-pounder now and then, as a 
tour de force, the Americans are producing guns of larger 
calibre, and which burn heavier charges of powder, in the 
ordinary course of manufacture. Their 1ldin. and 20in. 
guns are of cast iron, but we do not heer of their bursting, 
although the cast iron “Parrott” guns, hooped with 
wrought iron, did burst at the attack on Fort Fisher, and 
to such an extent as to have nearly put them for ever out 
of the service. The “ Parrotts” are simply Blakely guns 
of the early construction, and Captain Blakely would not 
himself now think of employing cast and wrought iron, 
but trusts almost entirely to cast steel. But look at our 
95 cwt. guns, firing a 68 lb. shot. We seldom, if ever, hear 
of their bursting. — are of cast iron, too, but they are 
sufficiently strong, without hooping, to bear the charges 
with which they are fired, and, being of large bore, in pro- 
portion to the weight of the shot, the strain within them 
never approaches that which occurs in a rifled gun firing 
a shot of twice the weight. If the cast iron is over- 
strained, there is nothing for it but to burst. If, then, it 
be of but little thickness, and the strength be made up by 
hooping with wrought iron, the latter, shrunk on with a 
considerable initial strain, soon yields by extension, and 
when its firm gripe on the cast iron is gone, the gun has 
all its original weakness before hooping, and bursts, as a 
matter of course. It is thus that the Parrott guns must 
have failed in the§attack on Fort Fisher, and Captain 
Blakely, when he abandoned the same construction of gun 
three or four years ago, declared that wrought iron was 
hardly better than india-rubber when shrunk upon a cast 
iron ckase. 

But with all the strength of our 68-pounder cast iron 
guns (and they have all borne proof charges of 28 lb. of 
powder), we cannot produce strong guns of much greater 
weight by the same mode of casting—that is, by casting 
in the solid, and afterwards boring out. We can only 
make very large cast iron guns, of great strength, by first 
taking great care in the selection, mixing, and fusion of 
the iron, and then casting upon a cooling core. This is 
the system pursued with great success by the Americans, 
and there is no reason, now that it is so widely understood, 
that they should be permitted to retain the exclusive benefit 
arising from its practice. We believe that all that we have 
learned of heavy ordnance goes to show that our choice of 
material now lies between cast iron and steel, wrought 
iron being practically unfit for naval guns of large calibre. 
We are gradually giving up the use of wrought iron, and 
the “coil system” also. It is as well settled as anything 
can be, that wrought iron will never answer as the inner 
tube of a large gun. Its inferior resistance to compression 
renders it unfit to receive the percussion of explosion, 
which rapidly extends it from the inside, and in extending 
it forms radial cracks, which amount to the destruction of 
the piece. And however coiled, and built up in tubes, 
this want of resistance to compression causes the wrought 
iron to be forced into itself, so to speak, and, part passu, 
over-extended in detail. Ifthe inner tube be of steel, and 
the hooping be of iron, the tube must either have great 
strength of itself, or it soon strains the wrought iron, 
until it becomes slack, when the gun bursts, as in the case 
of the hooped cast iron Parrotts. ‘The breech pieces of 
the Armstrong gun, which have to withstand the severest 
part of the whule work, have long been made solid, and 
have, indeed, been supplied to the Government, ready 
forged, by Mr. Taylor, of Leeds. Oddly enough, after all 
that was said of the “coil system” when the Armstrong 
gun first made its appearance, every departure from the 
practice of that system at Woolwich is now chronicled as 
an improvement, and lately we have heard of its being 
well-nigh abandoned. 

In choosing between cast iron and steel, we have the 
great difference of cost to consider, although if a distinct 
superiority of the latter over the former can be shown, no 
one would question the wisdom of incurring an increased 
expense to obtain it. We do doubt, however, and seriously 
doubt, whether the solid cast steel guns now being so 
‘urgely adopted in Russia, are one whit stronger than cast 

guns of the same calibre made in America. We do 
r.one moment deny that steel has a far greater ten- 

. ‘gth than cast iron, yet it does not follow that cast 
steel will. mr" ‘he strongest gun. The London agent of 
Mr. cy frequently denying, in letters to the 
ape. e large cast steel guns supplied to the 
ussia. vnment have failed by bursting, yet these 
letters are totally incapable of removing a very general 
impression, derived from various communications from St. 





Petersburg, that they do burst, and that without very 
heavy charges when the weight of the guns themselves is 
considered. Much the same conclusion was drawn, also, 
from earlier experiments with the same make of guns in 
England. Steel is notoriously brittle, and although we 
have grades of steel which are so little carbonised that 
en are perfectly pliant, and wonderfully tough, when 
made in small bars or plates, it is well known that in 
attempting to employ them in greater thickness as armour 
plating, they are knocked to pieces by shot. Whether by 
employing steel in pieces of less individual weight Captain 
Blakely can rely upon a tougher quality than can be pro- 
duced in ten-ton castings, is not certain. His guns are 
gaining a high reputation for strength, and it may prove 
that his are the strongest made. It is clearly the duty of 
our own Government, now well out of the Armstrong 
nightmare, to inform itself fully upon this point, and to let 
its information be known. In the meantime we should 
obtain more accurate knowledge of the large American 
cast iron ordnance. If we ever should find ourselves beaten 
~ better guns than our own, we shall have to thank the 
War Department for closing its eyes as closely as possible 
to everything except its own pet ordnance, There is no 
reason why we should not order half a dozen of the 15-in. 
Dahlgren guns, to be experimented upon at Shoeburyness, 
and, if the results were promising, that our own founders 
should not be asked to produce guns of equal or better 
quality. We suspect that the Americans have a decided 
advantage over us in the quality of their iron, but we can 
import any quantity of Canadian, or rather Nova Scotian 
iron, of perhaps the finest quality in the world. Between 
our Yorkshire, our Welsh cold blast, and our hematite 
irons, however, we might find that we could produce the 
best possible mixture for guns. With cast iron, so 
managed as to prevent crystallisation in large masses— 
and this is effected by casting the gun hollow upon a cool- 
ing core—we have cheap ordnance of perfect homogenity. 
It will require, perhaps, a change in the public mind, cer- 
tainly a decided change in the minds of the authorities of 
the War Office, before cheap ordnance will come into 
favour. Our costly experience so far has led us all to 
imagine that a good gun must needs be very costly,— 
indeed, we are inclined to believe that there is a little 
vanity in having more costly guns than any other nation. 
But this whim must be abandoned, for, as in everything 
else, we shall find in time that it is of the utmost impor- 
tance, even to the security of the nation, that we obtain 
the very best gun for the least money. If we obtain other 
requisite qualities with cast iron, we may be certain that 
it will be the cheapest material for guns, and a greater 
number may be turned out, in a given time, than from any 
other material,—a consideration of great importance in the 
case of sudden war. 

The power of ordnance depends always upon the weight 
of powder usefully burnt at each charge. We are using 
the word “ powder” in this case, in its general sense, for 
it is certain enough that a 10 1b. charge may, when fired in 
one gun, send a shot three miles, or through a good thick- 
ness of iron, whereas 20 |b., fired with a different gun and 
shot, would not answer the same purpose. In firing, 
however, long rifled shot, the strain upon the gun may be 
as great with 101b. of powder as, in the case of a larger 
and smooth bore, would result from 20]lb. Just as we 
diminish the bore of our guns, and burn longer charges of 
powder, of smaller diameter, against heavier shot, so do 
we increase the strain upon the interior of the gun. But 
with guns of the same class, the effect must be as the 
powder burnt; and what all ordnance engineers are now 
seeking, is a gun which shall safely and usefully burn the 
largest possible quantity of powder. With such a gun we 
then require, for all ships of a certain tonnage, a mixed 
armament of large and smaller guns. We require heavy 
guns, throwing 15-in. round shot, for smashing, heavy 
rifles for long-range firing, and smaller rifles for ro, 
plates. For close quarters the heaviest guns will always 
do full execution, but lighter guns will also serve their 
purpose well; and in the conjunction of different classes 
a ship, with good steaming power, could always choose 
her own mode of attack or defence, 


THE BESSEMER PROCESS IN SWEDEN. 


SWEDEN, by means of her pure iron ores, her carefully 
husbanded supply of charcoal, and her plentiful water 
power, has always, within historic times, taken an im- 
portant position in the production of iron, The compara- 
tively speaking modern application of pit coal to the smelting 
of iron has, erg taken away her pre-eminence as to quan- 
tity,.and the use of the enormous masses of stored-up 
mineral fuel, the growth of ages, has allowed England to 
distance a production which may be said to be limited by 
the slow growth of the fir and the pine on the bleak hills 
and valleys of Sweden. But, in common with Styria, Nova 
Scotia, and similar countries where charcoal can still be 
profitably applied to smelting iron, Sweden yields a pro- 
duct which, as to quality, will perhaps never be reached by 
any iron worked by pit coal. ‘Thus, notwithstanding its 
high price, charcoal iron will always command a market 
for its employment for the finer uses. ‘The varied modern 
applications of iron in large quantities, though accompa- 
nied with a proportionate production of pit-coal smelted 
iron, has indeed rather stimulated than diminished the pro- 
duction of the Swedish ion works. It was thus to be 
expected that the Bessemer process of fining pig, accom- 
panied as it is with a saving of fucl, would meet with a 
speedy and hearty reception in a country the yield of 
whose iron works is only limited by its supply of fuel. 
This has been the case, and, next to England itself, it is 
probable that the Bessemer process tukes the highest 
position in Sweden. 

Now it is a remarkable and rather humiliating fact that 
the best monographs on even those metallurgical processes 
which have England for their native country have been 
written by foreigners. ‘To cite only one or two instances, 
we have Le Play’s famous treatise on the cementation 
process of steel. Another of these is the work of the 
eminent Austrian metallurgist, ‘Tunner, on the production 
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of wrought iron and stecl in the charcoal finery.* It 
would be irrelevant to inquire, on this occasion, into all 
the reasons for this. Perhaps one cause is to be found in 
the commercial value of keeping as long as possible a veil 
of secresy over operations which can, from the first, be more 
or less kept hidden. Of course, as long as Mr. Bessemer 
can ask for, and receive, a one thousand pound note for 
a visit to his cupola, it is not likely that he will publish 
his manipulations on the housetops. As little likely, 
again, are those who have paid their money to take the 
trouble to recount their experience to a probably ungrate- 
ful, aud certainly limited public, At any rate, there is not 
much reason why the Bessemer process should be sooner 
described by an Englishman than the cementation process. 
We have, indeed, long expected that the first bond fide 
description of the Bessemer method would be published by 
a foreigner. Our expectations have not been deceived, 
and a Swedish metallurgist has lately come forward with 
a sound and practical account of what the Germans have 
already turned into a verb, and call “ bessemering.” 

This work, in the shape of a pamphlet, with a sheet of 
lithographs, was published last year in Leipsic. It is 
written by Mr. L. £. Boman, a Swedish metallurgist, and 
it is furnished with a preface by Professor ‘Tunner, the 
well-known Austrian metallurgist, of Leoben, in Styria. 
This gentleman states that Mr. Boman sent him his 
manuscript in the beginning of November, 1863, with the 
request to correct any mistakes of style, to furnish it with 
a preface, and to then publish it. Seeing its great value 
this was at once done by Professor Tunner. 

In his own short preface the author himself states that 
he has, as the official metallurgist of the Swedish “ Lisen- 
Contors,” practically carried out the new process for two 
entire years at different ironworks in Sweden. He promises 


to “show the present standing point of this new branch of | 
| appeared for the first time. 


metallurgy, to indicate the difficulties already, and those 
yet to be, overcome, and the proved qualities of the products 
of this process.” As to the opinion of Professor Tunner, 
with respect to the way in which the author has fulfilled 
his promises, the Austrian metallurgist says that the 
present treatise on the Bessemer process is the first in 
which it is circumstantially described by a professional 
man, who has‘already had a practical experience with it for 
several years at different places, and who, at the same time, 
writes with a real view of instructing his readers for 
actual practice. ‘The inventor himself has, it is true, pub- 
lished communications as to the results and the theories, as 
also on the apparatus. But these papers were intended 
more to awaken than to satisfy the interest of practical 
men. ‘The previous Swedish accounts published in Jern 
Kortoret’s Annaler, certainly went deeper into the matter, 
but nevertheless without giving those details which can 
only be acquired by a lengthened practice in carrying out 
the process. These defects are still more manifested in all 
the accounts of the Bessemer method, which have been given 
by German and French writers at different times, on 
account of the authors being merely favoured with a brief 
examination of the actual working. Apart from the several 
mistakes which are to be met with in these essays, they have 
all dealtmore with the theory than the practice of the process. 
Mr. Boman’s work, on the contrary, deals especially with 


the practice, and it ‘eaves, in this respect, all the other | 


publications far behind. For this reason it is of the 
greatest value to the practical metallurgist. Professor 
‘Tanner says that he makes this statement with all the more 
confidence as, during his experience with the first carrying 
out of the Bessemer process at 'Turrach, in October and 
November, 1863, he was able to confirm the practical 
directions of Mr. Boman. At the same time Herr Tunner 
says that he is scarcely able to contradict a single statement. 

One of our correspondents in cur last impression, has re- 
ferred to this pamphlet, and an examination of it by ourselves 
hasshown that it is well worth being presented in an English 
dress. The first portion will thus be found in another part 
of our impression. It will even already be seen that the 
process differs in several respects from that practised in 
ngland, This point is in itself of interest, as most of the 
meagre published accounts refer to the English system. 
At the same time the principal features must be alike. It 
will be noticed further on that a fixed furnace is some- 
times used in Sweden. Professor 'l'unner says that “ under 
some circumstances these furnaces are preferable to the 
movable ones. Some of these circumstances are stated by 
Mr. Boman, and in particular that they can be, and indeed 
are, worked with a less volume of molten iron and with a 
much lower pressure of blast. An establishment on the 
Swedish plan is altogether cheaper to erect than on the 
English system; and as the question of expense has been 
a main impediment to the spread of the Bessemer process, 
the Swedish plan deserves to be known, particularly in the 
many small German works.” It will, indeed, be seen that some 
of the observations are scarcely suited to the circumstances 
of this country. But we have no doubt that, in he words 
of the author, his work will help to “raise the veil of 
secresy with which it is sought to surround the Bessemer 
process.” 


* Stabeisen und Stahibereitung in Frischbeerden. 
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A Hand-book of Formule, Tables, and Memoranda for Archi- 
teciural Surveyors and others engaged in Building. By 
Joun Tuomas Hunst, Civil Engineer. London: E. and F, N, 
Spon, 16, bucklersbury. 1865, 

Mr. Hurst, the compiler of the excellent little manual 

now before us, is an engineer in the Government service, 

and is the same gentleman who furnished the supplement 
to the later editions of Molesworth’s Pocket-book of 

Useful Formulw.t Anyone possessing this excellent pocket- 

book can thus make a pretty good guess as to the nature 

and value of the work before us. It is distinguished by the 
same portability and neatness of arrangement, while, from 

















+ Pocket-book of Useful Formu’# and Memoranda for Civil 
and Mechanical Engineers. By Guilford L. Molesworth, M. Inst. 
C.E., &. London. 











its more special character, we consider it to be a still 
further move in the right direction. The profession is 
diverging into so many distinct branches that we consider 
that special little works of reference of this kind will soon 
be required for each branch. Therequirements of portability 
are incompatible with a satisfactory fulfilment of the de- 
mands of the railway engineer, the marine engineer, and 
the other more or less distinct specialities. ‘The hand- 
book is designed to aid the architectural surveyor, and 
more especially in his dealings with the civil engineering 
work — which is a new direction for this class of surveyors. 
The book opens with a collection of formule and tables 
useful in designing builder’s work, such as those for the 
strength of tie-rods, chains, beams, floors, columns, and 
roofs. The strength of materials is thus—as is only right 
—very completely represented for the purpose of the 
work. ‘Ihe same very complete tables, showing the 
velocity of water in ie pipes flowing full, afforded 
by Mr. Hurst to Molesworth’s Pocket-book, are next 
printed; as also those for the flow in cylindrical sewers 
when flowing one-half full. A number of similar other 
tables and rules are then given, and thus, within a compass 
of 5in. x 3in., is contained probably all the aid cf this 
kind required by an architectural surveyor in his out-door 
work. ‘he fact that this book confines itself to a special 
department shows that Mr. Hurst knows what he is about, 
and removes as much as possible the taint of superficiality 
that always lingers about vade mecums of this description. 
There is nothing about this which sounds like the adver- 
tisements in the papers containing promises to teach 
French in six lessons; we can thus cordially recom- 
mend the hand-book, and more especially to the class 
for which it is more particularly intended. There 
is, of course, little scope for originality in a work of 
this sort, though a few practical formu!a have, doubtless, 
The author acknowledges in 
his preface the aid of a number of friends, and this, in itself, 
speaks well for the completeness of the work, as a good 
book of the kind can never be entirely the work of one 
man. 





Carnet de UIngénieur, Recueil de Tubles, de Formulés et de Ren- 
seignements usvels et pratiques sur les Sciences appliquées a 
Ulndustrie.d&:c, Paris: 1865. 

AN examination of this French engineer’s pocket-book will 

show that no such complete and thorough work of the kind 

exists in the English language. Counterparts can, no 
doubt, be found in German, as, for instance, in the similar 
work published in Berlin. What we mean by thorough- 
ness is the greater depth and completeness with which the 
different subjects are worked out—a thoroughness whict 
pre-supposes more acquaintance with algebraical work 

than is expected from the readers of Adcock, Weale, o1 

Templeton. Joubtless, also, a work similar to the French 

one before us, which has already reached its twelfth 

edition, would be soon supplied in England if there only 
existed the attraction of a demand, Unfortunately this is 
not the case, and the cause is to be found in the incom- 
pleteness and unsystematic theoretical education of our 
technical professions, As soon as we English began to 
export our steam engines, our iron and coal in masses, our 
gas and our railways, the narrow and confined, but syste- 
matic, continental governments quickly organised educational 
establishments for, so to speak, the study of these things. 

We have ceased exporting engines, at least in large num- 

bers, to the Continent, but every year witnesses the impor- 

tation of a large number of well-prepared continental 


draughtsmen, and more especially from the poly- 
technic schools of Germany. Here is an opening 
for Mr. Hawkshaw, C.E., who seems to .wish for 
popular notoriety. Let him try to persuade our 


Government to also organise a system of schools for the 
tuition of the technical sciences, Let Manchester, Leeds, 
Sheffield, Glasgow—in fact all our large manufacturing 
towns-—be provided with good schools for the study of the 
theory of what is being successfully but wastefully prac- 
tised in the mines, the workshops, and the factories round 
about. We thus fear that, at present at least, M. Lacroix’s 
intimation on the fly-leaf of his book, that all unauthorised 
translations “ seront poursuivis conformément @ la loi,” will 
not frighten any translator in this country, as it is not 
probable that any translator will offer himself. But this 
book well deserves its large circulation in France. The 
publisher shows his common sense in calling for the aid of 
no less than some forty contributors, whose names he 
gives. As he says, “a single person cannot satisfy in all 
points the perfection it is wished to attain in this work,” 
and he thus “ continues to solicit the help of any persons 
provided with useful and adaptable information, or able to 
indicate any corrections respecting the information it 
contains.” With true French ingenuity, a new copy of the 
pocket-book is promised to any collaborateur or correcteur. 
An excellent feature of the book is, that each division of 
subjects is provided with references to the complete text- 
bocks. The use of this pocket-book pre-supposes, for most 
subjects, a knowledge of the integral and differential cal- 
culi, as also a tolerably intimate knowledge of chemistry. 





On Railway Electric Signalling. By Witttam Henry Preece, 
a Inst. C.E. London: Truscott, Son, and Simmons, 
865. 
Ir seems likely that the murder of poor Mr. Briggs by a 
German tailor may have for indirect effect the general 
adoption of some means of communication between railway 
passengers and guards. A further impulse has been given 
by the letter of the Queen to the railway companies. 
Everyone must have seen the letter addressed by the Board 
of Trade to the railway companies; and, a short time ago, 


Captain Tyler, the able Government inspector, reported | 


upon the different systems of commanication, The system 
most recommended by the Board of ‘Trade is that of Mr. 
W. H. Preece, telegraph superintendent of the South- 
Western Railway Company, and the author of the pam- 
phiet before us. It contains an excellent description of his 
system. It is stated that the London and North Western, 
the London and South Western, and some other companies, 
are now trying different plans of signals. After further 
practical experience, the Railway Clearing-house Com- 





mittee will then meet, and deliberate upon the results, 
with the view of recommending the most practical plan. 
Mr, Preece’s pamphlet is thus very seasonable, and is well 
worthy of perusal by the numerous persons just now 
engaged in solving the mechanical problem of railway 
carriage communication. 





The Year-Book of Facts in Science and Art ; exhibiting the most 
important Discoveries and Improvements of the past year in 
Mechanics and the Useful Arts, dc. By Joun Truss, F.S A. 
London: Lockwood and Co., 1865. 

THE perennial appearance of Mr. Timbs’ volume must be 
some sort of indication that the publication of a scrap-book, 
filled with odds and ends about “science,” is a success. 
And yet, we must confess that we feel some surprise that 
this should be so. Who are the readers of these strange 
volumes, in which fish, flesh, and fowl are jumbled together 
in strange confusion? What kind of students burn the 
midnight oil, while turning countenances, o’ercast by the 
pale tinge of thought, towards these pages? If Mr. Timbs 
would only adopt some sort of arrangement in posting up 
his scraps! Parisian chiffoniers do not cast all their find- 
ings into the same basket, and literary chiffoniers ought to 
imitate their practical brethren. 


The Agricultural Value of the Sewage of London, examined in 
Reference to the Principal Schemes submitted to the Metropolitan 
Board of Works, with Extracts from the Evidence of Chemists, 
Engineers, and Agriculturists. London: Edward Stanford, 
1865. 

THE sewage question—or, rather, the several inquiries 

connected with the conveyance, disposal, and application 

of the sewage of large cities—may be said to form the 
question of the day. The importance of the matter may 
also well be assumed to increase with some fraction of the 
size of the city to be purified. We may thus consider 
that London, the largest city in the world, is absolutely 
forced, by its mere size, to solve the question in some way 
or other, The matter, both literally and figuratively, has 
to be dealt with by all of us, but more especially by the 
sanitary reformer and the engineer, the agricultural che- 
mist and the farmer. Every year the importance of the 
question may be said to increase; and underlying it all is 
the sour truth so pregnant with woe to humanity, that, 
while population can increase in a geometrical ratio, there 
is a limit to the increase of the fruits of the earth, 
science. 


a limit which can only be widened by 
In the judicious disposal of sewage is involved a 


problem of no less importance than turning what is, 
in a sanitary sense, a poison to thousands into meat for 
millions. The pamphlet before us is a remarkably able 
ind well-written —- of the plans proposed by Messrs. 
Napier and Hope, and adopted by a large majority in the 
Metropolitan Board. The treatise is, at this present junc- 
ture, of some importance, as it contains the outline of the 
scheme which will be submitted by Messrs. Napier and 
Hope to the present Parliament. We consider that the 
general ability of the work, in a great measure, compen- 
sates for its lack of authentication. A map is given, printed 
with the names of the engineers, Messrs. G. W. Hemans, 
C.E., and J. F. Bateman, C.E., to whom have been en- 
trusted the engineering details. It shows the proposed 
conduits, reclamations, and sea-wall, and “the lands 
which the conduits command by gravitation,” ane na 
an area of 405,000 acres. It is very appropriate—thoug 
we hope it will not always be so—that a gvod portion of 
the district on the coast which is to be fertilised by the 
London sewerage is called Foulness Sands, Foulness Island 
and Point. The author ably describes the rise and pro- 
gress of the portable manure trade, and the origin and pro- 
gress of the liquid manure theory. He then gives a num- 
ber of well-selected extracts from the Bluebooks containing 
the proceedings before the committees presided over by Dr. 
Brady, in 1862, and Lord Robert Montague in 1863. Ap- 
pended to the evidence of each witness, amongst whom 
were Dr. A. Veelcker, Professor Way, Mr. J. B. Lawes, 
Mr. R. Rawlinson, C.E., and others, is a sensible little 
account of the position and antecedents of each gentleman 
in question. Amongst the conclusions deduced from this 
evidence are—1, “That the liquid sewage of a great city 
may be made to produce a considerable profit if it be 
applied by gravitation in a suitable manner on a suitable 
soil.” The use of gravitation means, ceteris paribus, the 
use of a cheap conveyance, and there can be little doubt 
that the success of the application of sewage at Edinburgh 
and some other places is due to the fact of its being fed 
down from an elevation. In the next place, “the most suit- 
able soil is a sandy, porous soil, and the more barren the 
more profitable will be the application.” The other conclu- 
sions arrived at by the writer refer to agricultural details, 
and the last chapter is devoted to a castigation of “the 
theories” of Mr. Thomas Ellis, a complete account of 
which may be found in the Parliamentary Reports of 1863. 
This unpretending pamphlet—though probably deriving 
its origin from somebody interested in the success of 
Messrs. Napier and Hope’s plan—is very well worth the 
perusal of any one interested in the national question of the 
disposal of sewage. 





A Treatise on the Sanitary Management and Utilisation of 
Sewage, comprising Details of a System applicabte to Cottages, 
Dwelling Houses, Public Buildings, and Towns ; Suggestions 
Relating to the Arterial Drainage of the Country, and the 
Water Supply of Rivers. By Wiut1am Menzies, Deputy 
Surveyor of Windsor Forest and l’arks. London: Longmans. 
1865 

Mr. Menzies’ book is of a very different stamp, both as to 

matter and manner. It is seldom, indeed, that such an 

almost childish production comes under our notice. It is 
true that here and there in the book a few useful observa- 
tions are to be found, but they only slightly lend a tinge of 
common sense to a mass of diluted nonsense. It would be 
scarcely possible for any deputy surveyor with @ nose not to 
acquire, in the course of years of bad smells, some infor- 
mation about nuisances. But Mr. Menzies does not seem 
to have the least notion of the vastness of the subject 
implied by the title of his book. He is not provided with 
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the chemical and mechanical knowledge necessary for at- 
tacking it; and we should say, judging from this production, 
he has not the innate philosophical faculty that would allow 
him to arrange this knowledge, even if he had it. It is 
difficult to make out what Mr. Menzies really means; but 
we will give a little sample of the way in which he takes 
up the subject. In the first chapter, which is intended 
to show “the necessity of a comprehensive view of the 
subject,” he thus sapiently discourses :—‘“ Various methods 
of treating sewage have been proposed, and have each 
their advocates. The simplest, perhaps, is that of 
receiving the whole in movable large iron pans or basins, 
which are taken away periodically, and are emptied in a 
well.” About a page is then devoted to show that this 
plan is impracticable in England, “as the whole tendency 
of the people of this kingdom is towards cleanliness, and 
they will readily sacrifice what is apparently useful, if 
anything so disagreeable as this is forced upon them.” The 
following paragraph states that “ this system is thoroughly 
carried out in China and Japan,” and we are again care- 
fully informed that it would not do in England. In the 
fourth chapter this agreeable system of sewage is again 
spoken of, with the additional improvement in the plan, 
consisting in the “ system, followed in China, of collecting 
the solid matter and drying it in the sun, so that it may be 
sold in the form of poudrette, and in that state it is largely 
exported to the sugar-growing countries. This is also done, 
to some extent, in Paris.” Again, the author “ fears that 
the feeling of the people of this country would not soon, if 
ever, become reconciled to this process being carried on 
daily in our streets.” How a lot of printed twaddle like 
this can be called a “ Treatise on Sewage ” passes our com- 
prehension. However, let the author console himself. 
His pages will, doubtless, at no distant day be applied to 
appropriate ends, and add to the fertility of the now 
barren Foulness Sands. 


INSTITUTION OF ENGINEERS IN SCOTLAND. 
Session 1864-65. 
INTRODUCTURY ADDRESS, 
By Mr. James R. Napier, President. 


Arter afew introductory remarks the president said :— 

‘As the members of the International Association have been 
working for years to get the moneys, weights, and measures of this 
country changed, and have so far succeeded as to get the use of the 
French metre legalised, and as their next move will no doubt be to 
get our present measures of length abolished, I think such an 
institution as ours would be profitably employed iv discussing the 
subject, and, if possible, coming to a decision as to the expediency of 
the changes proposed. 

“ The metre was intended to be the 10,000,000th part of the quad- 
rant of the meridian passing through Paris. The International 
Association and others would make this the universal unit of length. 
Sir John Herschel has stated in his ‘Essay on the Metre, &c.’ 
recently presented to the Institution, that the 10,000,000th part of 
this quadrant of the meridian is appreciably longer than the metre ; 
that all quadrants of meridians are not of equal length; and, there- 
fore, that the arc passing through Paris has no claim over any 
other to special consideration ; and that if a natural foundation is to 
be sought for a universal standard, the only one which can be so 
considered is the earth’s polar axis. He fiuds that the British inch 
is very nearly the 500,000,000th part of this axis, and he says, that 
if the present inch be made only 1,000th part longer, it would place 
our lineal measure on a perfectly faultless basis, and at the same 
time rescue our weights and measures of capacity from their present 
utter confusion, and secure that other advantage, second only in 
importance to the former, of connecting them decimally with that 
system on a regular, intelligible, and easily remembered principle, 
and that by an alteration practically imperceptible in both cases, and 
interfering with no one of our usages or denominations. The 
cubic foot of water at the standard temperature would then weigh 
exactly 1,000 ounces, instead of 997°13 ounces as at present. The 
ounce and cubie foot would be the connection between weights and 
measures, instead of the grain and cubic inch; and as regards 
measures of capacity, the half pint under a new name would contain 
exactly 100th part of a cubic foot, with whatever liquid or solid 
matter it might be filled. He would legalise a measure containing 
fifty of these new inches, and equal to the 10,000,000th part of the 
earth’s polar axis. 

“In that remarkable paper, ‘ On the Reputed Meterological System 
of the Great Pyramid,” Professor Piazzi Smyth has been led to con- 
clude that the standard used by its builders was the 10,000,000th 
part of the earth’s polar axis, and that it was divided into fifty 
equal parts or inches; that the sacred cubit of the Jews was equal to 
twenty-five of these parts. ‘The standard and its divisions are 
therefore the same as that recommended by Sir John Herschel. It 
will indeed be strange, if it can be made out, as he and others are 
trying to do, that the Great Pyramid was built chiefly for the pur- 
pose of preserving the standards of length, weight, and capacity 
used four thousand years ago; and stranger still, if it should be 
true, that some of these measures are still used in Britain. The 
so-called quarters in which the British farmer up to the present day 
measures his wheat are said to be accurately quarters of the cubical 
contents of the porphry coffer of the king’s chamber of the Great 
Pyramid; and from recent measurements of the English ell, made 
for Professor Smyth, it appears that fifty of its inches are very 
nearly indeed equal to the 10,000,000th part of the earth’s axis of 
rotation. Dr. Rankine, in a paper to the British Association at Bath, 
has stated that the British inch, or multiples of it, is used by one 
fourth of the population of the whole earth. From these remarks it 
will be seen that the British inch, either as itis or as it was, has 
some claims to be continued as a standard of length which are not to 
be hastily set aside for the metre or its subdivisions. 

“ A matter of considerable importance to mill owners has recently 
come before me, in a paper by Mr. G. H. Strype, ‘‘ On the Influence 
of the Inertia of the Reciprocating Parts of Steam Engines, &c.,” 
read, in February, 1863, to the Institution of Civil Engineers of 
freland. The subject is not new, although I have only lately seen 
its importance. M. L. Chatellier published a similar analysis in 
connection with the stability of locomotives, in the year 1849. Mr. 
Strype states that the irregularity of motion produced by tho differ- 
ence of the initial and final pressure of steam in an engine working 
expansively is greatly overrated in the case of single cylinder en- 
gines ; that the inertia of the working beam and other reciprocat- 
ing parts of the engine becomes a regulating medium, such as is 
required for equalising on the crank pin the great difference of pres- 
sure on the piston between the first and last of the stroke, when a 
considerable amount of expansion is used. As the accelerating force 
of the reciprocating parts of the engine varies as their weights anu 
squares of their velocities, a skilful! mechanic will have very little 
trouble in so designiug a uew undivided expansion engine, with any 
given ratio of expansion, so that its motion shall be at least as 
regular as any other engine with the same ratio of expansion divided 
among two or more cylinders, and shall be more regular than mary 
single cylinder engines with a less ratio of expansion. The simpli- 
city of the single cylinder engine with undivided expansion recom- 
mends itself before any combivation dividing expansion among two 
or more cylinders. Mr. Strype had a favourable opportunity of 
comparing the economy of thesingle-cylinder engine with thedouble- 
cylinder engine, He states that a pair of single-cylinder engines of 








245 indicated horse-power consumed thirty-three tons of coals per 
week, and that a double cylinder engine of 176 indicated horse- 
power consumed forty tons per week; or, calculating for equal 
amounts of power the fuel for the undivided expansion engine 
was to that for the divided expansion engine as 1 to 1} 
ys Both engines were connected with flax spinning mills; 
both had boilers of the same number, construction, and dimensions ; 
both had the same amount of expansion (4 to 1), and used the same 
quality of coals. It is not stated that the cylinders of either were 
cased with steam, or in any way heated. The loss in the divided 
expansion engine he ascribes chiefly to the waste in the passages. 


New Iron Screw Teansports.—The Lords of the Admiralty 
have just given orders for the constraction of an iron screw steam 
fleet upon a noble scale, for the conveyance of our troops to India, 
and to maintain the efficiency and punctuality of reliefs for our army 
in that part of the world. The firms to whom the Admiralty have 
entrusted the construction of this fleet include the most eminent 
shipbuilders in the world. The dimensions and capacity of these 
vessels, presenting a pleasant contrast to the unhealthy and com- 
fortless transports of old times, may be judged from the followii 
details of the ship contracted for by Messrs. Money, Wigram, ani 
Sons, of Blackwall-yard. The length of this vessel between per- 





“In the remarks I sent last session to re-open the di ion on 
the effects of superheated steam, &c., I proposed, for the detection of 
the acid which I believed was the cause of the corrosion in marine 
boilers, the placing of pieces of polished marble in the steam and 
water, expecting that the acid would show itself by destroying the 
polish. 1 had six pieces placed in different parts of the Lancefield 
boiler, and left them there tor six weeks. The result was that the 
white marble from the water became yellow, and the shining polish 
was destroyed ; but whether the latter was caused by a deposit from 
the boiler water or by the acid action which I expected I cannot tell. 
The polished pieces taken from the steam space were not perceptibly 
changed either in cclour or in polish. Thinking, then, that zine 
would be as good a test of the presence of acid as marble, I had a 
piece about 4ft. long by 3in. broad, by three-sixteenths thick, placed 
vertically, part in the steatin and part in the water; it was in the 
boiler for three weeks. The lowest part, which was immersed about 
18in., was greatly corroded, the corrosion decreasing up to the highest 
part, which, in the steam, appeared to be little affected. Lime was 
suggested as the cheapest remedy for this sup acid action. i 
was afraid, however, to venture on the quantity thought to be ne- 
cessary, viz., about 20]b. per hour, and tried only about 31b. per 
hour. The effect was imperceptible, as shown by the corrosion of 
another similar piece of zinc placed in a similar position during 
another three weeks, the boiler primed with every addition of the 
lime. Whether the corrosion of the zinc is any indication of the 
preservation of the iron, or otherwise, I do not know. If it is, it has 
the appearance of being tou expensive aremedy. I expect, however, 
better results from soda-ash, which I purpose trying again; but | 
feel the want of a delicate and ready test to show the effect at once, 
or without waiting for months, or it may be years, to tind out, per- 
haps, that the remedy has made things worse. Mr. J. C. Forster 
has tested some of the condensed steam from the safety valve casing 
and from the cylinder jacket of the Lancefield, and found both deci- 
dedly acid. 

** During a voyage to the Mediterranean, last spring, I tried to get 
some experience as to the rolling, &., of the ship; but, unfortu- 
nately, the weather was too fine, the ship behaved too well, or I was 
too obtuse to profit much by the sea breezes, I had Professor 
Smyth’s free revolver with me, and on several occasions recorded 
both the angles and times of rolling; but for want of other data my 
observations are, I believe, useless. From the frequent upsetting of 
one of the back rails of a cabin seat, | inferred that on these occa— 
sicns the vessel rolled from the vertical about 30 deg.; and the 
length of the waves, which | assumed to be the same as those I had 
measured when the wind was fair, about 300ft. Professor Rankine, 
from these data, has calculated that the ship rolled to an augle about 
three times greater than the greatest slope of the waves. I was in- 
debted to one of the passengers for making a glass bottle the end of 
ny measuring line, instead of the piece of wood I had provided. 
With such an apparatus the length of the waves can be very accu- 
rately measured. Waves about 170ft. long travelled about 22ft. a 
second faster than the vessel at 11 nautical miles an bour, The 
height of these waves, judging by their rise and fall on the middle of 
the ship, I measured about 12ft., and the largest about 13}{t. It is 
stated by Professor Rankiuve, in explanation of some ships getting 
pooped, that the sea wave adds itself to the following wave created by 
the ship herself. Whether it be true or not that ships with full sterns 
are more frequently pooped than ships with finer sterns, I think it is 
evident that ships to be used where heavy seas are tu be met with 
should have finer sterns than those for smoother seas ; for besides the 
speed of a vessel being greater running before a gale than in smooth 
water, there is the backward current of the water in the trough of 
the sea to be allowed for. In the case of the waves 3U0ft. long to 
which I have alluded, this backward current at the surface of the 
water in the trough, calculated by the usual formula, would be from 
24 to 3 nautical miles an hour; so that the stern of a vessel 
intended for a speed of 10 or 11 miles an hour in such seas 
should be made suitable for a speed in still water of from 
12 to 13 miles an hour. The wave current in the trough of the 
sea, travelling, as it does, in the opposite direction to that of the 
wave created by a vessel running with the sea, with a stern too 
short for the velocity of shipand wave current, may cause the ship's 
stern wave to break. Great masses of water frequently broke when 
the stern was in the trough under the quarters of the vessel in 
which I sailed. The waves were then travelling at the rate of 
about 23 miles an hour, while the vessel was following them at the 
rate of about 11. I expect this phenomenon is common enough in 
heavy weather, and that these may be the seas which poop vessels, 
small relatively to the waves, or larger vessels with sterns too short 
for them. 

“The question of “ Great Guns versus Great or Little Ships” is 
still a subject of great interest. Thero has been a system lately 
proposed by Mr. M‘Laine, of Belfast, which I expect will ere long 
recommend itself. Instead of turning one or more turrets enclosing 
small guns, as in Captain Cole’s system, by hand or otherwise, 
Mr. M‘Laine turns the whole ship by means of her propelling 
power, and proposes to fire moustrous guns from her well- 
protected bow. ‘The vessel is to be propelled and manceuvred by two 
submerged propellers at the stern.” 

The president exhibited the pieces of marble and zinc referred to 
in his address, and expressed a hope that members would bring 
before the institution the results of any experiments or observations 
they had made. 








Lavoor Sratistics or Parts.—The Revue des Deux Mondes 
publishes curious statistical details respecting the industrial classes 
in Paris. ‘The Chamber of Commerce, in 1860, made a census of 
the industrial population, which shows that the French metropolis 
contains 101,000 establishments, employing 416,000 workmen. The 
classification of these establishments shows that no fewer than 
29,069 are devoted to feeding Paris ; 5,378 to building Paris ; 23,800 to 
clothing Paris ; and 7,391 to furnishing Paris. Printing and engraving 
occupies 2,759 establishments; gold and jewellery,3,199. The number 
of workmen employed shows that in Paris the great principle of 
industry —co-operation—is imperfectly understood. ‘There are very 
few large establishments. Each of the 101,000 tirms employs an 
average of five workmen. Only 7,492 employ more than ten hands; 
31,480 employ from two to ten; and 62,199 employ but a single 
hand, or none out of the family. The 416,000 workpeople are 
divided into 286,000 men, 105,000 women, and 25,000 children. Of 
these 8/ in every 100 can read and write; 12 in every 100 can 
neither read nor write; and those who can only read count as 1 in 
100. If the proportion of those who can read and write is large 
there is, nevertheless, the grave fact that 50,000 workmen are 
incapable of signing their names. The day’s work is less than 
twelve hours in 7,000 establishments; in 37,000, more than twelve 
hours; and in 2U,000 there is no fixed limit. The wages average 
4f. Sic, per day. This was, however, in 1860, when the census was 
made. ‘The reviewer concludes that, in 1865, the great development 
of industry must have raised the average to 5f a day. In 
examining the question of wages it was natural to make 
inquiries as to the periods of “slack work” and of absolute cessa- 
tion, The result proved that out of the 101,000 establishments 
64,000 continued without interruption throughout the year. ‘The 
remaining 36,000 suffered more or jess from slack work and no work 
at all. In some of these the slack season endures from two to four 


months; but as these periods are regular in their recurrence, both 
master and man can provide against them. 








pe s will be 366ft., and that of her keel for tonnage 
326fc. 9}in. Her extreme breadth, as well as that of her tonnage 
space, will be 49ft.; her depth in hold will be 22ft. 4in., and her 
burden 4,173 tons. The engines of this ship, furnished by Hum- 
phrys and Tennant, will be of the nominal power of 700 horses, 
capable of working up to 4,000 horses indicated. She will be 
furnished with surface condensers, and all modern improvements 
for economising fuel, as well as with various features contributing 
to the health, convenience, and safety of all on board. The speed 
of the ship is to be fifteen knots, and she will have ample accommo- 
dation for 1,200 men, besides the numerous officers and crew required 
by so large a vessel. There will be four other vessels, of nearly 
similar dimensions, proportions, and general arrangements, one of 
which will be built by the Thames Ironworks and Shipbuilding Com- 
pany, with engines also by Humphrys and Tennant, another will 
be built by Palmer Brothers, of Newcastie-upon-Tyne, with engines 
by Maudslay and Field; another by Laird and Co., of Liverpool, with 
engines by themselves; and the fifth by Messrs. Napier, of Glasgow, 
who will also furnish their own engines. 


Uriuisation or Sewace.—A bill, prepared and brought into the 
House of Commons by Lord Robert oneen Sir Fitzroy Kelly, 
Mr. Ferrand, and Mr. Hibbert, for facilitating the more usetul 
application of town sewage in Great Britain and lreland, has been 
printed. The bill, which it is proposed shall come into operation on 
ist January, 1866, constitutes ail municipal corporations, improve- 
ment commissioners, local boards of health, or others having charge 
ot the sewerage of towns or populous places, under any public or 
local Act of Parliament, ‘The Local Sewer Authorities,” and vests 
in them power to acquire property in all night-svil, and the like 
refuse, collected from house to house in the district where the Local 
Sewer Authority has a contract or service to collect the same; and 
also litter or refuse from stables, cow-houses, and the like places, 
the occupiers of which may siguify the consent in writing to such 
removal, protecting their rights so acquired by a penalty not exceed- 
ing #5, against all persons wrongiully diverting such sewage. 
Several exceptions are made to the protecting clause. giving to 
occupiers of houses the right to contract with any company or 
person for the removal of sewage, or to use it upon their own laud, 
provided that no nuisance be occasioned by such removal Power 
is also given to occupiers of land, with the cousent of the Local 
Sewer Authority, to apply the contents of a sewer, or drain pipe 
running to waste upon their lands, to the fertilisation of such lands. 
The bill proposes to give power to the Local Sewer Autuority to 
acquire waste lands, sand-banks, and other lands improvable by the 
application of sewage, under the Lands Clauses Act, on a provisional 
order granted by the Secretary of State, and contirmed by Par- 
liament. The Local Sewer Authorities are further empowered to 
dredge for, or take away, any ballast, mud, sand, or other substance, 
in any river, or stream, railway, canal, dock, or harbour within 
their district, with the consent of the Local Buila-tage and Conser- 
servancy Authorities; and to deposit such ballast or rubbish on the 
bank of a river or stream. Power is given to the Local Sewer 
Authorities to contract with laudowners for the application of 
sewage to their lands—the term of such contract in no case to 
exceed ten years; and landowners may form associations to tike 
such concessious of sewage. Similar contracts may be entered into 
with any company or persons. Contracts may be renewed. In 
cases of such contracts the Local Sewer Authorities shall, at any 
time at their discretion, cause the sewers and distribution works in 
use by landowners’ .ssociations, or other contractors, to be inspected 
by a surveyor appointed by them, with power tu order any detect in 
such works to be repaired according to agreement. 


Tae New York Fine Briaape.—T be volunteer system is found to 
work badly in New York; itis not all that it bas been said to be, 
and those who are desirous in this country of secing the duties at 
present executed by the regular fire brigades entrusted to voluuteers, 
will do well to read the following, which we extract from a New 
York contemporary :—The board of the city fire department held a 
meeting on Tuesday evening, to protest against the movement now 
in progress at Albauy for the abolition of the existing organisation 
aud the substitution of a small paid department. The speakers 
were very energetic in their defence of the present system, and «de- 
clared it to be their intention to coutest the passage of the bill now 
before the Legislature to the last. What strikes us as singular 
about all this is, that the firemen should be so dreadfully reluctant 
to go out when nobody wants them. They are all volunteers—the 
services they render to the public are of a very trying and arduous 
nature, and they receive no compensation, ‘I'he solv basis of their 
organisation is, in fact, the desire of the public for their assistance. 
They have no divine right to extinguish fires any more than any- 
body else. Those who live in houses, and are liable to be burnt 
up, are the only persons who have the right to decide what should 
be the nature of the measures taken for their protection. It is 
neither very dignified nor very civil, therefore, for the fire depart~ 
ment to persist in forcing their good offices on people who bave, as 
distinctly as good manners aud gratitude for past favours will per- 
mit, signified their desire to be rid of them. For there is hardly any 
difference of opinion among the citizens and insurance companies 
on this point. The experience of other cities proves conclusively 
that paid firemen do their work better than volunteers, that fewer 
fires occur under their management, that they cost less, and that 
they do no damage to the public morals. And all classes of the 
community, except the “ roughs,” are shocked and disgusted by the 
horrible scenes of disorder attendant on every fire in New York— 
the shrieking, yelling, hallooing, confusion, absence of all discipline 
aud subordination, or even show of discipline, which mark every 
“ gathering of the companies.” Such scenes are a disgrace to any 
civilised city, and would not be permitted for one hour iu any other 
city of the size of ours. The board has drawn up an ordivan 
which was read at the meeting, containing an excellent body o 
rules, which, if they were carried out, would, no doubt, go far to 
work a reform in the department. But the trouble is that they will 
not be carried out, and the public knows that they will not, and so 
does the board. If putting rules down on paper was all that was 
necessary to make things go well, every department of our Govern- 
ment would run like clock-work. ‘here is nothing easier than to 
make rules. It is not for any want of ability in this direction that 
we find fault with the department, It is because we are satisfied 
that as long as the members and oflicers are appointed p t, 
and consist of the same classes as at present, discipline, order, ani 
economy will be impossible, no matter what the regulations may be. 
Regulations have to be eniorced by officers, and obeyed by men; and 
no regulations worth having can ever be enforced by such officers a8 
can be secured under the present system, or will be obeyed by men 
in the position of those who now fill the companies, Some of the 
more important sections of the ordiuance open with the phrase, It 
shall be the duty,” which sounds very well. But it is now “ the 
duty” of the coupanies to do a great many good things, but unfor- 
tunately they don’t do their duty. If they did, there would bs no 
ground for the complaints made of them before the Legislature. 
What the world wants now-a-days is not the defiuition of “ duty ™ 
in any walk of life. Men's dutics are all pretty well-known. ‘The 
great desideratum of the age is meaus of making people do their duty. 
‘Lhe best way of making firemen do theirs, is, in our opinion, to 
select the proper persons for the service, pay them for their whole 
time, and keep them day aud night under strict discipline; and we 
believe the public agrees with us. 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinwns of our 
Correspondents.) 





NAVAL ORDNANCE, 

S1n,—The very interesting debates in the House of Commons on 
March 2nd respecting the guns now supplied to the navy, and also 
the admirable leader in Tue Enoineer of March 3rd, on naval 
ordnance, have done much to direct public attention to some of the 
inberent defects of the present arrangements. 

The members of the House could not settle the scientific and 
practical points upon which a Pp ive and judici system 
of artillery for ships and forts could be founded, that would 
strictly embrace, as a system, all the uecessary requirements. How- 
ever, they have it iu their power to urge the official departments to 
adopt the report of the committee that ‘‘ other ordnance questions 
may be fairly experimented on.” I cannot gather from the 
statements of the officials that this essential and vital principle is 
justly recognised ; vor is the spirit of the replies from officials very 
dignified. In epite of years of remonstrances from outsiders respect- 
ing the inherent defects of the trash palmed off and forced on board 
our ships, the tardy acknowledgment comes with a bad grace and 
too late to save the expenditure. Now we are deliberately 
threatened with the same blunders repeated, and another variety of 
the same defective guns—with the consequent costly tinkering and 

tching up over again. The ugly facts relating to many of the 

ormer guns were all anticipated and pointed out years ago by the 

parties interested in making them public (but in the invidious 
positions of being rival inventors), and, consequently their adverse 
criticisms were not treated with respect. It cannot be conceded 
that matters would be mended by any sudden scramble amongst an 
army of inventors and patentees, nor any just rectification be 
anticipated from the present unfortunate arrangements respecting 
inventions submitted to the War-office, which promises that the 
invention submitted shall be in confidence; and we are now told 
that anything can be taken from | patent without leave. How 
are we to understand such a state of things? i.e., upon what state- 
ments can we depend ? 

I venture to submit that it would be some advantage to have an 
English state of things—“all fair and public, and no official 
favour.” 

Asa military tutor, I ventured to indicate some of the advantages 





of rifled artillery eight years ago in No. 90 of Tue Enornesn. | 


avy of those anticipated advantages have since been realised. 

i shall beg respectfully to record in the pages of T'us Enoineer 
that I shall be happy to submit another system of uaval ordnance 
having the following distinctive characteristics: —That special ships 
must be constructed for the special artillery, because the proposed 
guns determine the modifications required in ships of war, and upon 
these essential conditions the presumed superiority is insured, 
certainly an expensive, but in the long run the most comprehensive, 
arrangement, and one not to be approached by copy by any foreign 
government in any short period of time. 

The objects of the invention and combinations are to ensure the 
most powerful artillery that can be worked with safety on board 
sea-going sailing ships of war. The independent method of training 
broadside guns provides for any contingencies of position when at 
anchor. As the method of training ensures the command over the 
entire circumference within a point blank range of 1,000 yards (also 
with elevations and depressions of the gun, ad lib), and conse- 
quently penetrate armour plates at long ranges. 

Ist. The most powerful rifled artillery, with charges one quarter 
of the weight of the projectile, and diameter of the bore twelve 
inches; 2nd. Superior rapidity of fire; 3rd. Greater security to the 
crew working the guns during action; 4th. Greater powers of 
penetrating armour plates at long ranges; 5th, Economy in working 
the artillery ; 6th. Durability of the guus in action ; 7th. Economy 
in the cost of fabrication of the gun; 8th. Economy in cost of the 
ag ag 9th. Simplicity of construction and freedom from 
bjury, in service or in store, of such projectiles. 


Castella, Pontypridd, 8. Wales. Artaur GEARING. 





ERRORS IN LEVELLING, 

Siz,—During the present season in which so many bills are 
passing through or struggling to make their way through com- 
mittee, one cannot help being struck by the frequency with which 
errors in levelling are brought on the tapis by way of objsction to 
& project. 

Many of these errors are, doubtless, res sem but it is a matter 
of surprise that so many undeniable mistakes should come to light. 
Believing, as I do, that in many cases the inaccuracy of results is to 
be attributed to derangement of the level itself, rather than to the 
leveller, I think it possible that some of your readers may be glad 
to learn a simple method of adjusting the dumpy level. I know 
that the only —— objection to this instrument is the difficulty 
of adjusting the line of collimation by Mr. Gravatt's method; and 
some engineers use the Y-level in preference to it, on accoant of 
the much greater facility with which the true adjustment of that 
instrument can be ascertained. 

1 cannot say whether or not the simple method that I have for 
some time past used for adjusting the line of collimation in the 
dumpy level is origival, I only kuow that treatises on levelling 
contine their description to Gravatt’s adjustment, aud one other 
hardly less complicated and tedious. 

Everyone that has read the elements of levelling knows that a 
level placed exactly midway between any two stakes will indicate 
the difference of level between these stakes quite correctly, even 
though the line of collimation be out of adjustment; this being the 
case, it will be easy on a level piece of ground to drive two stakes 


at about four or five chains apart that shall be exactly level; if | 


there be a sheet of still water of sufficient extent, the stakes may 
be driven on its margin till they are exactly level with the surface, 
another one setting only of the instrument will be sufticient to 
complete the adjustment. 

Having established two points accurately level, the instrument is 
set up at about 10ft., or as near as it will read from either cf the 
stakes, and exactly in range with them; not, however, between 


them. Now, it is obvious that if the collimation be incorrect the | 


readings taken on these two stakes cannot be the same; to aujust 


for the collimation it will be necessary to turn the diaphragm scrsws | 


until the same reading is obtained from a staff hold on either stake 
indifferently; this is the object to be attained, and if the readings 
be the same the collimation must be correct. 

If while the level reads the same on the near and the remote 
stakes, the bubble be brought to the centre of the run by the screws 
that attach the bubble tube to the telescope, the second adjustment 
will be complete, The third adjustment will be made in the ordi- 
bary way. 

This method of adjusting the dumpy level, if not theoretically 
correct, is practically so. Jn order to satisfy myself of the correct- 
ness of the adjustment, I have run a check level, placing the instru- 
ment at each change as near as possible to the back staff so as to 
7 any error of adjustment, and on closing on my starting 
point, I have found the result absolutely correct. J. 

Delahay-street, Westminster, March Ist, 1865. 





THE DURATION OF THE EARTH: REASONABLENESS OF THE 
OPINION THAT IT IS LIMITED. 

Sin,— Even in early times it would seem that notions of some 
kind were conceived of the form and size of our globe. Not con- 
forming with those that came afterwards to prevail, they yet brought 
nature and humanity into more effective contrast with each other, 
and pens, perhaps with greater fidelity, the living and material 
world. 

It would form, no doubt, an important, though solemn task 
perhaps, to call up again in all ity unaccommodating features, an 





age wherein the most trifling operations of nature were yet 
imperfectly understood, and in which mankind appeared to possess 
little acquaintance with those laws which have lately come to lay 
claim to so a share of nition. It may be held to be none 
the less remarkable to have entered one where a mass of symbols of 
various kinds may be discovered, recording the lapse of so many 
centuries which are sup to have preceded it. These memorials 
seem to convey a clear idea of the extent of the changes which life, 
in several of its forms, appears to have undergone. Some of the 
opinions which have thus descended to us, a3 it were, from earlier 
times, though they may no longer consistently enter into our form 
of philosophy, yet serve to unite its most obscure and most brilliant 

riods. Separated from the more gross and unacceptable fables 
with which they are occasionally surrounded, they have frequently 
been considered more credible than many modern speculations, and 
even when most fabulous they cannot be altogether divested of 
meaning. What period of history is involved in half so much 
obscurity as the infancy of man itself ? 

We are accustomed to think, ee that there are few modern 
things which more closely resemble antiquity than the conformation 
of mankind. Other types of being have become altogether extinct, 
while to this one alone there would appear to have been reserved 
the faculty of withstanding securely the influence of those changes 
which have taken place all around it in the material world; tris 
sustained and remarkable uniformity extends farther back into the 
past than history. Nations have risen and fallen, dynasties suc- 
ceeded each other and disapp d thing, in short, but the 
foundations of the earth and the ai pearance of the firmament would 
seem to have remained unchanged, and even these we come at last 
to learn have not altogether escaped important transformations. 
Down through that unbroken series of events which constitutes 
history man is always discovered to be the same; in the dim ages 
where history bad as yet no beginning, there, like a form which had 
escaped the gradations of infancy, man may still be recognised— 
down to a point where all antiquity beyond seems lit up by the 
mere supposition of his presence. The want of coincidence between 
the leading opinions of the ages of which we possess the records 
seems to cause a more startling curiosity, and as we apparently 
retrograde from the Egyptian eray, so life seems to lose its more 
beautiful and ideal surroundings. ‘his difference in the succession 
of ideas is, if possible, more surprisiug than our knowledge of it; 
for from whatever other source it proceeds, it is clear that it does 
not have its origin within ourselves. It is uo hereditary gift, but, 
keeping pace with the revelations of nature, it seems, as it were, a 
sort of spiritual gravitation binding us to some greater world; 
discovered it may be more gradually and accepted with greater 
diffidence. After all, what is forty centuries ? The record of the 
lives of fifty men who had succeeded each other, and could swear to 
one another's features, could contain it; and yet this interval is fre- 

uently supposed to form vast and immeasurable epochs—more 
frequent , perhaps, because in history the mind becomes dissipated 
or spread abroad in considering a multitude of events in various 
countries which were all yet contemporary. 

The culture of thought requires and seems to be accorded a lapse 
of time far exceeding that which is comprised within these 
historical limits ; thus not only may ages of the world be recalled, but 
space itself be repeopled with spheres that may have long ceased to 
warder throughout its domains, and human nature thus also readily 
takes upon itself the age of any period to which it refers. If we 
were to lose sight, perhaps, altogether of antiquity, whatever new 
habits nature assumed it would awaken little curiosity, if we may 
judge from what is now caused ; for if one half of the conclusions of 
modern science were true, society would not long retain its present 
appearance, and the ultimate and entire purpose of science, properly 
understood, is to effect social ameliorations. 

It might be deemed curious to observe in any nation removed 
from unenlightened times — where, by the progress of art, 
many of the forms which underlie existence have been 
improved, if not totally changed, that the same questions may 

et be discovered agitating society which vexed and disturbed 
n ruder times; and this is visible even in nations which lay 
claim to all the forces of order and religion upon a large scale. 
These questions, however, do not entirely depend upon the 
variatious discoverable in physical phenomena, but involve matters 
which have hitherto been ineffectually governed by pretensions to 
morality and religion. Notwithstanding the differences likely to be 
met with in a comprehensive view of society, human nature is 
capable of greater resemblance than would be likely at first to be 
supposed ; and these differences, for the most part, where they assume 
repulsive features, may be traced to some defect in the laws of the 
country where they are discovered. To whatever extent mankind 
may appear to correspond in external appearance, however, an equal 
resemblance in character is believed to be rare; although the time 
may come when it will present itself as a fit study for philosophy, 
to seek in what way that diversity of opinion, which is known to 
characterise human nature, operates with such violent degrees of 
difference upon a form which it seems never to modify or change, 
and under what circumstances, if there be any likely to lead to it in 
a larger measure, a great resemblance in both character and form 
could be secured. 

It has come to be customary;in our times, when viewing life in 
some of its resultant forms, to attribute much to the influence of 
science ; 80 that should science fail toconvey a proper knowledge of 
the more important interests of life, it may justly be accused by 
posterity. 

What is the nature of the situation into which science is already 
leading mankind ? ‘That is the question which should chiefly interest 
society ; because if education were a process continually repeated 
from an uniform condition, its results, should things remain equal 
in its course, might be expected to be similar; and where this 
similitude did not occur, the variation from it should be measurable 
according to eircumstances. But we have thrust before us, as it 
were, an age and country wherein all the subordinate arts that 
tend to make life agreeable effectually exclude a consideration of 
its original dependencies, and multiply with confusing diver-ity the 
opinions and the delusions of the people. As earlier ages appear to 
have wanted a more just coincid or arrang t of their events, 
so the perpetual ages that succeed each other may represent but the 
same melody played in a variety of keys, none of which possess all 
the refiued and exquisite beauties of perfect temperament. Is nota 
truer harmony in the music of life also a possible discovery ? 

In former times not only were notious sought to be formed of the 
earth's features, but an idea had already been entertained that it 
could not last for ever, This prospect, by continual reflection, at last 
assumed the shape of a stupendous and ever threatening danger. 
In this form it aided towards the preservation of society at a time 
when laws were not yet im force. As a fear it reudered the 
passions of human nature in many cases harmless, and as a hope for 
a brighter order of life it acted asa strong encouragement for the 
practice of virtue. 

But in proportion as cffectual laws were established, so this and 
mavy kindred superstitions disappeared ; and few would judge from 
the state of modern society that nature yet held this dreadful 
catastrophe in reserve. We have become accustomed to expect no 
more striking changes in the material than in the moral world. 

The contingency of the earth’s duration cannot be said to have 
exerted so much ivfluence upon ages of antiquity as it is likely to 
xercise upon our own, because science, which has verified so many 
of the speculations of former times, seems likely also to confirm 
this, and it will, if established, possess, of course, all the difference 
between a supersiition and a reality. 

By whatever mysterious means knowledge of a more reliable 
character has come witbin our reach, it is evidently more conclusive 
than that which obtaived in earlier times, and is likely to have a pro- 
portionate influence. It has assumed to pourtray the phenomena 
likely to attend the world’s desiruction, and to fix, as it were, with- 
out any appeal elsewhere, the irrevocable decrees of nature and of 
providence, 

This apotheosis, towards which we begin to look with ill-disguicsed 
concern, is likely to be induced by various causes; by decay, by any 











occurrence that would tend to disorder the elements of which the 
world is oe nga while they were yet in usual operation, or by the 
earth’s collision with similar bodies of which many abound in space. 
Should its dissolution come to pass by the force of laws resembling 
those which affect and determine the duration of human life, it 
would necessarily appear uniform at many points and be marked by 
kindred phenomena, The progress of its decay would be separ- 
able into various stages, and as it advanced life following on would 
become extinct in a sort of order. Those forms, depending upon its 
more subtle operations, would be the first to disappear, while others, 
subsisting on its elements in their cruder state, would remain longer 
upon its surface. 

In this manner it might yet be reserved to some to witness the re- 
surrection of those colossal forms of antiquity which peopled the 
times before the deluge, of whose existence we have learned only 
from the scarcely credible testimonies of tradition and the contem- 
plation of those stupendous but silent records in which nature has 
summarised the history of the antediluvian ages ; to perceive nature 
itself entering into all its original combinations so that the universe 
might become gradually accommodated to the change which was 
being accomplished. If nature thus slowly descends in the order 
through which it has advanced, important changes, no doubt, will be 
observed in the animal kingdom; but when the earth finally gave - 
forth no further murmur of life where would it disappear without 
sepulchro or tombstone ? 

All that strikes the imagination seems to confirm that symbol 
discovered in material things which we ineffectually struggle to seek 
elsewhere. In the great questions appertaining to human life there 
may be, after all, something by far more simple than modern philo- 
sophy would have us believe; this striving in vain after the 
ambiguous designs of the Creator, this demand for some explanation 
of our being in existence, indicates corresponding degrees ot con- 
fusion in the mind—they represent the sum and nature of that 
confusion. ‘The proper answer to all these questions may be much 
nearer to us than we would be inclined to consider ; for how can it 
be supposed that the future has any foreign source from whence to 
draw its elements? 

Time is only an imaginary interval supposed to elapse between the 
movements of a body from one’situation to another, but it is impos- 
sible to divide anything illimitable into parts, nor could it be 
supposed to be formed of varieties which would themselves suggest 
points of division. The ideas sometimes attributed to illusions of 
the imagination may be said to contain more of the evidence of fact, 
while the operation of the simplest of established laws yet remains 
the most involved in conjecture. 

“ What mortal can be made to believe without demonstration that 
the sun is almost a million times larger than the earth ? and that, 
although so remote from us, that a cannon ball shot directly towards 
it, and maintaining its full speed, would be twenty years in reach- 
ing it, it yet affects the earth by its attraction in an inappreciable 
instant of time? Who would not ask for demonstration, when told 
that a gnat’s wing, in its ordinary flight, beats many hundred times 
in a second ? or that there exist animated and regularly organised 
beings, many thousands of whose bodies laid closely together would 
not extend an inch ? 

But what are these to the astonishing truths which modern 
optical inquiries have disclosed, which teach us that every point of a 
medium through which a ray of light passes, is affected with a 
succession of periodical movements, regularly occurring at equal 
intervals, no less than five hundred millions of millions of times in 
a single second; that it is, by such movements, communicated to 
the nerves of our eyes, that we see—nay, more, that it is the 
difference in the frequency of their recurrence which affects us with 
the sense of the diversity of colours; that, for instance, in acquiring 
the sensation of redness, our eyes are affected four hundred and 
eighty-two millions of millions of times; of yellowness, five 
hundred and forty-two millions of millions of times; and of 
violet, seven hundred and seven millions of millions of times per 
second,” 

Already there would appear to be one glorious and immortal 
thing occupying its situation in the universe—Licut, although 
mankind cau only judge of it in those modified forms in which 
alone it is at present permitted to strike- his imagination. But 
who shall say what subtle relations this may hold to existenve, aud 
what splendid consternation their discovery may yet create? ‘The 
absorption of the sun’s rays by solid bodies is the cause of dark- 
ness; therefore, darkness is one of the forms of art. ‘The influence 
that predominates in and sustains the universe is light, and the 
vast intervals between the solid bodies with which it meets is all 
filled with it. Thus, as far as the earth is concerned, in its 
orbital path—the diameter alone of which is stated to be 18) mil- 
lions of miles—it enjoys perpetual sunshine, while its darkness 
does not affect an area larger than its own diameter, 8,()00 miles ; 
aud this does not suffer perpetual darkuess, nor does any portion of 
the earth, even at the poles. If anything, therefore, suddenly 
befel the earth in what we call night time, we should be precipi- 
tated into light. It is almost unavoidable, in pursuing such 
reflections as these, not to discover a forcible resemblance between 
material and moral things; and if we come at last to adopt as a 
type in the spiritual what we perceive in the physical world, it may 
be well for humanity, What fits of mental darkness we sometimes 
endure; but what moments of brightness, too, can we discover, 
that sustaining influence which bears us on through our longer 
course ? 

It seems remarkable that the sun, which illumines planets at a 
greater distance from it than our earth, should not light up the 
spaces between them when it is dark upon our globe. This it really 
does, but from the nature of our atmosphere, from which we view 
it, it does not appear sq; and this, again, affords a happy analogy, 
bringing together the two lives between which mau hopes aud 
fears so much. What veil may not, at times, obscure our percep- 
tion of our own future just as the moderate light of day veils the 
existence of the stars; aud then we also have our own night, when 
surveying the universe behind the veil of our darker thoughts, 
we can only distinguish a star glimmering here and there faintly, 
and remote it may be, in the firmament of our being. 

It is astonishing what influence the knowledge of these so-called 
laws of nature has been supposed to have exercised upon the 
education of mankind. Yet it is difficult to find auywhere any 
evidence of this kind without yielding to what is begged before- 
hand by the proposition, the rigour which a more just criticism 
would require. 

Who would attempt to establish the connection between the society 
of our time and the conclusions established by some of these laws ? 
Even when, by taking exceptional classes, the comparison mightappear 
somewhat favourable, these classes are so implicated in the general 
state of society that their pretensions to distinction must be almost 
as much alloyed as though they were simply members of a large 
class. Why so great a proportion of the inhabitants of the capital 
and influential cities of one of the most civilised empires should be 
found abandoned, with the knowledge of the State, to want or 
crime, will always remain a difficult problem for posterity to solve. 
Here human nature is seen to rise or descend through all its gra- 
dations, while many of the forms it is permitted to assume in the 
midst of so boastful a civilisation are continually warring upon it, 
instead of being exorcised or improved. MNeligion or virtue can 
enter little into the character of a nation where man resorts to 
some dexterous means to escape from his own species; and one 
might fear for the reputation of the country that posterity might 
put upon record a protest entirely reversing the character which 
such a nation claims. 

What are the real effects of science upon the opinions of man- 
kind, and how does the knowledge it imparts influence society? 
It is said that “a portion of the nebulw of Orion, only 10 deg. iu 
diameter, extends through a space exceeding the dimensions of our 
sun more than 2,000,000,000,000,000,000 times.” And yet this is 
but an atom in the masses of nebulous matter which we sve all 
around. Now, to realise in some faint degree the infinite immen- 
sity of the universe, which this and similar observations necessarily 
imply, let it be only imagined (what, indeed, the telescope demon- 
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stratively shows) that each of these distant masses is a system 
like the vast system in which ours is but a small unit—a system as 
extensive, as glorious, as perfect as our own; but so immensely 
distant that the rays of the single bodies which compose it—its 
suns and stars—are blent together iv their passage towards us, and, 
as it were, interpenetrate each other, so as to ap’ to our eyes but 
one luminous mass; and to give the full grandeur of this concep- 
tion somewhat of a palpable form, let it be conceived that our 
whole visible universe, with all its parts, its myriads of suns and 
stars which we see all around, is but a nebula in the vastness of 
space! That, just as the nebula appear nebulous to us, so also to 
an observer in one of the worlds of some of these distant regions 
all the bright and glorious orbs we see—not alone our own little 
system, the sun which rules our day, and the moon which lights 
up our night, but sun, stars, and all; Sirius, and Procyon, aud 
Capella, stars of the first and stars of the twelfth magnitude, 
bodies separated from each other by myriads of millions of miles— 
are all brought together into such apparent proximity as to be seen 
under an almost imperceptible angle, and in the appearance of a 
faint patch of misty light! Above all, let it be imagined—if, 
indeed, the mind can bear this stretching of its powers—that as 
wo see these wondrous bodies in every quarter of our heavens, so 
to an observer in the most remote of them all, at the farthest poiat 
of space to which the most powerful telescope can ever hope to 
penetrate, similar appearances may present themselves, not alone in 
the direction of our system, or in those directions to which our 
sight can reach, but to the north and the south and the east and 
the west. Let all this be imagined, and perhaps—for, after all, 
these are but possible limits—some idea may be then formed of the 
force of the Lord’s address to the patriarch, “ Look up to heaven, 
and number the stars if thou canst.” 

Of what insignificance, therefore, compared with such revelations 
as these do the petty so-called laws of nature appear. Man, whose 
only knowledge of these laws depends upon a variable coustruction 
ofa few which have been more persistently observed than others, 
assumes, as it were, to regulate their entire movements. Nor is this 
all, but by seeking to attach to the operation of some of the free 
and independent forces of nature the successive phenomena which 
constitute life, he attributes to things which announce the presence 
of the Creator what he refuses more directly to the Almighty. 
Nothing could, probably, conduce more to favour this class of 
deceptions to which the mind so readily yields, as the continual 
reproduction of things not differing from their prototypes, because 
as that is only capable of being construed into law which can be 
repeated without affording signs of its having undergone any change, 
it is imagined that the absence of variation forms the sufficient 
evidence of law, and it is principally upon laws so established that 
man is accustomed to stake all the issues of life. There are few 
things, however, which would properly bear out this coustruction. 

lu the material (as in the moral) world nature seems to possess 
two processes. One is manifested by the operation of laws whose 
effects are always similar, such as the recurrence of the seasons, day 
and night—in short, results that could only be supposed to attend 
the operation of fixed laws; the other is composed of those 
unexpected occurrences, the character of which is seldom properly 
conceived, and which appear to take place, so to speak, by the force 
of unfixed laws. That order and regularity to which science so much 
pretends is only one of the resources to which human nature has 
recourse to seek to allay its fears, and it may yet be discovered that 
the harmony accorded by the living, to the material world, may 
have been the most curious of all the delusi it ded in 
imposing on itself. It is said that, owing to the motion of our planet, 
the rays of worlds that are not very far removed from it become 
broken and diverted, and that not only do we receive false impres- 
sious as to their locality, but owing to the earth’s swiftness in its 
orbit, and through the course of its diurnal motion, both of which 
occur at the same time, we see the reflection of the same star in 
several places at once. 

Perhaps in the solar system we are in a great measure chasing 
the multiplied shadows of the earth, and affect surprise at the 
regularity of their conjunctions. Planets which have now no 
existence are yet supposed to shine upon our earth as the light 
proceeding from them, ere thay had yet ceased, holds a sort of fixed 
and appointed place in the heavens, and, stretching through its 
immense distance, enters like a solid stick of light within the earth’s 
atmosphere, and in the course of ages is gradually absorbed and 
consumed within it. 

This, for many reasons, seems an inconsequent speculation, and 
may soon be discovered to be incapable of prvof. It leads, however, 
t> the consideration of a more important truth: the fixity of the 
firmament. This, apparently from the nature of things, must be in 
a state of rest, as it is impossible to conceive of a body without 
dimensions to be capable of movement, avy more than one without 
extremities to be capable of division into parts. 

‘The planetary system, therefore, as now understood, would seem 
to be composed of ponderous and visible bodies in motion within 
un imponderable and invisible one. This conjecture would appear 
to be sustained by the regularity with which the motion of bodies 
may be discovered in it, and from the idea of motion resulting at all 
between the bodies that move and that wherein they move. When 
forces approach towards one another from opposite directions, and 
strive for motion in the same plane, they come to a state of rest, 
and in proportion to their inequality, so must the true motion of 
either be; but, when bodies are peceived to hold such a relation to 
some fixed point as that in motion, their locality can be discovered 
by calculation, their movement round it has no more of the 
features of absolute motion than the finished revolution of a hand 
round a clock. There is nothiny resulting in the form of evidence. 
And here again we have a proof of the incopsequence of time. We 
caunot discover any free and independent force in nature, and it is 
more probable that day and night and the seasons result from 
motions in the same plane, instead of intersecting ones, than that 
either may be conformable to our ideas of mechanical phenomena, 
What strange and subtle force is it that from the exterior keeps up 
the motion of the heart within? Is it more possible to view human 
uature in detail than to project a single planet into the space of the 
universe and imagine it to represent a system? Perhaps nothing 
in the full recollection of all its achievements could still fall upon 
mankind with so much of the force of novelty as the necessity of 
believing the earth to be an ordinary planet, but, unlike them, 
holding a situation in space carrying « multitude of people on its 
surface. 

We discover that both in ordinary and religious platitudes 
frequent allusion is made to an existence in other worlds beyond 
our own. Could it be that our forefathers never for one moment 
believed the world to move? Now it is considered like a remote 
star travelling on in its equal course, containing all its interests 
within itseli—alone, uncommunicative, unrecognised. How long 
will mankind hesitate ? 

So many speculations bave from time to time been proposed 
concerning the world’s duration that their purpose will be answered 
perbaps if they lead us to consider it upon more probable grounds, 
it is somewhat startling that this event is usually figured in a form 
of horror, as if mankind were agreed to accommodate themselves to 
it, and, begging nothing beyond nature, ready to throw themselves 
into its vast disorder, and hold out this infamous spectacle to the 
universe. 

_ Those processes of nature which are most in favour of the dura- 
tion of nations and of humanity occur so silently, or are so effec- 
tually modified before they strike the imagination, that many of 
them would induce a belief quite contrary to what would follow 
upon nearer observation. Thus the motion of the earth tends only 
to cause a sensation of repose. It is remarkable that tradition does 
not seem to accord any reliable testimony concerning the extinction 
vf @ nation otherwise than by some sudden act of nature where 
nature has interposed at all. But man, making an allowance 





for the deceits practised upon his imagination, has conceived it to 
be possible for this to be accomplished by an almost unconscious 
and unobserved process. 

It has been imagined that the gases which enter into the compo- 





sition of the solid 
become converted into weightier or lighter ones as the case may be, 
and that a consequent increase or decrease in the earth’s size would 
follow, necessarily affecting those forms of life which could subsist 
upon its surface. If it were possible that by the imperceptible 
gradations of ages these changes could be effected, or that the waters 
themselves, by an equally gradual operation, could finally close over 
the sites held by various nations, it would not be divested of 
significance to ider the of the difference between this 
and other causes of destruction ; that nature, accustomed in so many 
cases to accomplish its designs by such formidable powers, yet 
reserved this mild and gentle means to efface our footprints, and 
could so softly remove, as it were,the foundations whereon man- 
kind had achieved all it could imagine of greatness, 

We have the evidence, however, where this has been effected by 
contrary means, and where more violent and sudden forces have 
been called into operation—where, upon the present, a past without 
a defined beginning or end—but such as were already near and im- 
pending, has dawned with clearer outline and reality ; where all the 
agreeable phantasies of memory, miugling with sadder recollections, 
have just restrained by their diversity the human faculties from 
madness, while this should be bebeld, not in fixity or in procession, 
but in one vast living view. 

Although science has endeavoured to pourtray the world’s destruc- 
tion as likely to occur at a time whea man will uo longer bea 
witness of the final preparations nature will make towards that 
purpose, it has to contend with phenumena which take place almost 
with as much regularity aud furcs as though they proceeded from 
the operation of the fixed laws which support life, aad these threaten 
to involve all that may happen to survive to the period of their 
occurrence, 

“It bas been found, by observations on the eclipses of Jupiter's 
satellites, that light takes sixteen minutes twenty-six seconds to 
traverse the diameter of the earth’s orbit, and, consequeptly, takes 
half that time to come to us from the sun. We know not at what 
distance from us the fixed stars are scattered, but we can be assured 
that they are not less than 200,000 times the distance of the sua 
from the earth, and, accordingly, that light will take 200,000 times 
as long to reach us, that is, three years and forty-five days; and it is 
noe exaggeration to suppose that we can see stars which are situated 
some hundreds of millions of miles farther distant, and whose light, 
consequently, takes a long series of ages to come to our globe, so 
that, were they annihilated, we, the inhabitants of this earth, would 
for unnumbered years. gain no intelligence of the catastrophe, but 
might continue to contemplate a lo which was but a deceitful 
delusion—an image without a reality.” 

Of the manner of these’ occurrences science possesses no know- 
ledge. Everything which has been viewed from the surface of the 
earth has been made in some way subservient either to mau's 
pleasure or use, but the stupendous forces which operate within the 
more profound and awful relations subsisting between the various 
planets of the universe, their seasons, and their course alike are 
veiled. 

A volcano may arise and its lava embed a city in a few 
hours, as it has done, or an earthquake engulph it; the very waters 
may assume an elevation from which they would descend upon a 
portion of the earth in a torrent sweeping every living form and 
vestige of life away ; but the duration of our world is supposed not 
to depend upon any of these probabilities. 

James Frevp-Meracuer. 

8, Burnett-street, Upper Kennington-lane, 8. 
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60. Ronzrt Tempest, Sandford Ironworks, Rochdale, Lancashire, ‘* Improve- 
ments in hinery for spinning and carding cotton aud other fibrous 
materials.” — Petition recorded 11th January, 1865. 

101. I! REDEKICK BARNES, Daviv Hancock, and Epwarp Cowrse, Wycombe, 
Buckingham, ‘“*Improvements in the method of, and apparatus for, 
applying electro-magnetism as a break power to railway and other 
carriages and machines,” — Petition recorded 12th January, 1865. 

166. WiLLIAM CLEVELAND Hicks, New York, U.S., ** Improvements in steam 
engines. ’—Petttion recorded 19th January, 1865. 

222. Joun Henry Peprer, Boundary-road, St. John’s Wood, Middlesex, 
and Tuomas WILLIAM JoBIN, North-street, Pentonville, London, “* A new 
or improved apparatus for illusory exhibitions.”—Petition recorded 26th 
January, 1865. 

254. Exastus BLAKKSLEE, New Haven, Connecticut, U.S., ‘‘ An improve- 
ment iv cartridge boxes for breech-loading fire-arms."—Petition recorded 
28th January, 1865. 

289. JouHN WILLIAM Gray, Eagle Cottage, Park-road, Peckham, Surrey, 
* New or improved apparatus for effecting communication between the 
passengers, guards, and evgiue drivers of railway trains by night or by 
day.” 





290. Evwin Wuitraker, Hurst, Lancashire, ‘‘ Enabling passengers in 
railway carriages to give certain signa!s to the guard aud eugine driver 
in case of danger or necessity.” 

291. ANDREW Murray, Lamb’s-condnit-street, Foundling, London, “ Im- 
provements in the manufacture of boots and shoes, and in apparatus 
therefor.” — Petitions 2nd February, 1865. ’ 

303. Marrugw Buank, Carlton, Nottingham, * lmprovements in working 
ships’ pumps.”— Petition recorded 3rd February, 1865. 

309. SteruekN WELLS Woop, Cornwall, New York, U.S., “‘ Certain improve- 
ments m revolving fire-arms, and in cartridges for the same.” 

320. Witutam Epwako Newton, Chancery-lane, London, ** Improvements 
in the preparation of super-phosphate of lime.”"—A communication from 
Kobert Barnhill Potts, Camden, New Jersey, U.S.—Petitions recurded 4th 
February, 1865. 

324. WitLIaM Henry LatuaM and Frepeeic Cartwright WARD LATHAM, 
isolton, Lancashire, **A new or improved machine for trimming or 
cutting the edgea of books, magazines, and such like articles,”— Petition 
recorded 6th February, 1865. : 

335. CoNSTANTINE HENDERSON, Parliament-street, Westminster, Middlesex 
** Improvements in the construction of roadways, pavements, #nd iron 
g rders, specially applicable for the purpose of cynstructing roads, pave- 
ments, bridges, and wll descriptions of buildings.”—Petition recorded 7th 
February, 1865, 

351. CHARLES Figtp, O'd North-street, Red-lion-square, London, ** A new 
methvd (or mechanical contrivances) for lacing and fastening ladies’ stays 
« sometimes called corsets and budices).”— Petition recorded 8th Fetruary, 

865. 


365. Moses Bier, Great Tower-street, London, “Improved machinery or 
2 sy for propelling boats, ships, vessels, or other floating craft and 
objects, 

366. RICUARD WixpeR, Abingdon-street, Westminster, “ Improvements in 
the mode of ploughing and performing other like operations upon the 
land by steam power.”—Petitions recorded 9th February, 1865. 

872. ALFxED Krupp. Essen, Prussia, “ Certain improvements in breech- 
loading ordnance.” 

3876. Epwarp Lorp, Todmorden, Yorkshire, “ Impr 3 it y 
for preparmg cotton aud other fibrous substances.”—Petitions recorded 
10th February, 1865, 

394. Epwarp Jacus Hiun, Ferryside, Kidwelly, South Wales, ‘* Improve- 
ments in pen and pencil holders.”—/‘etition recorded Ith February, 1865. 

414 Witiiam Conway Hine, Swineshead, Lincoln, * Improvements in 
stoppering bottles or other similar vessels, and measuring quantities 
therefrom.” 

422. Gronae Homrray, Witley Lodge, Halesowen, Worcester, “ Improve- 
ments in the mode ot making or furming the links of iron or steel chains, 


+. hi 





of our globe may disengage themselves and 


and roads or ways, applicable also for removing the leaves of cut grass 
and other refuse from lawns and other grass lands and walks.” 

445. Henry Ciirton CL&AVER and Josspu CL&aver, Nottingham, “ A fog 
or other signal for the prevention of collisions at sea, or on rivers, or 
canals, or on land.” 

446. Cuarues Octavius STAUNTON, Paulton-square, Chelsea, Middlesex, 
9 — in apparatus for lifting and tilting casks containing 


u 

447, Wituiam Epwarp Ngwron, Chancery-lane, London, “ Improvements 
in for distilling petroleum and other volatile liquids and for 
making ."—A communication from George Hughes Sinclair Duffus, 
New York, U.S. 

448, Joun Futurck Hearsey, Park-place, Church-street, Brompton, Mid- 
diesex, “Improved apparatus for measuring the specific gravity of 
liquids,”"—A communication from Edward Payne, Montreal, Canada. 

449. FRANCOIS ALEXANDRE LAURENT, JoUN CaTHELAZ, and Nicotas Basser, 
Rue St. Croix de la Bretonnerie, Paris, “Improvements in the manufac- 
ture of oxalic acid.” 

450. Jossru Tuomrson, Manor House, Camberwell-road, Surrey, ‘* Improve- 
ments in safes,” 

451. Ricuarp Smita, Cumming-street, North Pentonville, London, “ Im- 
provements in treating sewage, and in arranging apparatus in sewers 
and culverts to facilitate the ventilation of such structures.”—Petitions 
recorded loth aeapon 1865. 

452. Ricuarp Hut and Rosert Tusmixenam, Garston, Lancashire, ** An 
improved pre; tion or treatment of clay for the manufacture of bricks.” 

454. Coteman Deraiss, Hounsditch, London, “ Au improved means of 
securing the safety of railway passengers.” 

455. Joun Brown, Sheffield, Yorkshire, “ Improvements in armour plates 
for vessels of war and for other similar purposes,” 

456. Joun Ospoanne Curistian, Manchester, Joun Cuaruron and Hexry 
CuARLTON, geways, L e, “Certain improvements in the 
manufacture of magnesium and its compounds,” 

460. CHARLES FREDERICK CLAUS, Fearnhead, near Warrington, Lancashire, 
“Imp in obtaini Iphates aud carbonates of potash aud 
soda.” —Petitions recorded 17th February, 1865. 

465. Curistorusk BRAKELL, WILLIAM HoguL, and Wituam GuNTogR, 
Ulidham, Lancashire, * Au -~ ia composition as a substitute for 
leather or other similar materials.” 

466. Tuomas Oaoven, Cliff Mound Higher Broughton, Manchester, ** Certain 
improvements in mechanism or apparatus for lubricating the cylinders 
of * slashing’ and * tapeing’ hines, such inery being employed 
in the sizing of cotton and other yarns.” 

467. RichaRD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in filters.”"—A commuuvication from Gabriel Planche, Paris. 

463. James Grarron Jones, Blaina Lrouworks, near Newport, Monmouth, 
** Improvements in beam engines.” 

470. Witt1aM Ropinson, Watling-street, London, “ Improvements in the 
manufacture of iron, and in articles made thereof.” 

472, Leicester WiLLiAM GLEN Rows, Henrietta-street, Brunswick-square, 
and ApoLPuk Baan, Hampstead-road, London, ‘* New or improved indi- 
cating as for the protection of railway passengers, buildings, 
rooms, safes, and other objects." — Petitions recorded 18th Fi ry, 1365. 

474, Georner Henry Hispert Wars, Tunbridge Wells, Kent, ‘‘ An improved 
apparatus for shiftivg pvints on railways from an engine or train iu 
motion.” 

6 Percy, Bawtry, Yorkshire, “ Improvements in sewing ma- 
chines.” 

479. Joun Davinson Nicuon, Edinburgh, “ Improvements in apparatus for 
folding envelupes.”— Petitions recorded 20th February, 1865, 

480. CuarLes Witt1aM Homer, Dukinfield, Cheshire, ‘* Improvements in 
machinery for making and pressing bricks.” 

482. Wiutuiam Hircurs, Birmingham, “Certain improvements in sash 
fasteners, and which said fasvevers are also applicable to other useful 














pur . 

484. CuarLes Bautcu, Bristol, ‘* Improvements in machinery for sewing or 
uniting leather and other hard substances, particulariy applicable to the 
manufacture of boots and shoes,” 

485. Joun Russe SWANN, Leith-walk, Edinburgh, “ Improvements in steam 


engines.” 

486. Go. Epwarp Newron, Chaucery-lane, London, “‘ Improvements in 
apparatus for extracting liquid from solid sul "A i 
tion from Lyman Sumith, Erie, Pennsylvania, U.8.—Petitions recorded 
2ist February, 1865. 

487. Evesnio Jesunum, Grehaw-street, London, “ Improvements in ma- 
chivery for stopping rviway trains,”"—A communication from Candido 
Ravelli, Rue Neuv + wes Petits Champs, Paris, 

488. Cuarues Vixcent Waker, Fernsive, Redhill, and Auraep Owen 
Wa ker, Florence-road, New-cross, Surrey, ** Improvements in the cun- 
struction of electro-magnetic apparatus for railway signalling and other 
purposes.” 

491. Isaac PaRtentE, Manchester, “ Certain improvements in scarfs, and in 
the manufacture of the same.”—A communication from Leon de Moses 
Pariente, Grand Cairo, Eeypt. 

493. Jasper HULLEY, Macclesfield, Cheshire, “‘ Improvements in boilers for 
heating water and delivering it at an equal temperature to any number 
of flow pipes, and also for the generation of steam.” 

495. Hexuert Panmure Ripon, Tivoli-place, Kingstown, Dublin, “ An 
improved fastener for envelopes.” 

496. Witu1am Epwarxp Newron, Chancery-lane, London, “ A new and 
improved balanced slide valve.”—A communication from James Rankin, 
Detroit, Michigan, U.S. : 

497. Tuomas Geonce Wess, Manchester, “ Improvements in the manufac- 
ture of ornamented articles of glass.” 

498. Joun Canrtsrr, Prince-of-Wales’-road, Haverstock-hill, London, ** Im- 
pr ts in apy for ventilating hats.” 

499. Groros NaTHANIgL Suort, Lyme Regis, Dorsetshire, “ Improvements 
in iron safes and strong rooms,”—Petitions recorded 22nd February, 1865, 











Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

537. Joun Askew, Charles-street, Hampstead-road, London, ‘ Improve- 
ments in the construction of a portavie vehicle for teaching children to 
walk, and giving assistance to invalids.”—Deposited and recorded 25th 
February, 1865. 

510. Epwarp Henry Evorepes, Boston, Massachusetts, U.S., ‘‘ A magazine 
repeating and breech-loading rifle.”—A communication from Joshua Gray, 
Medford, Middlesex.—Deposited and recorded 25th February, 1805. 

556. SOLOMON SALLY Gray, Boston, Massachusetts, U.S., “ improvements in 
paper and cloth lined paper collars for ladies and gentlemen.” — eres 
and recorded 28th February, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

555. James Sim, Aberdeen, N.B.—Dated lst March, 1862. 

657. Mattusw Dopps, Bedburn lronworks, Hamsterley, Durham.—Dated 
lst March, 1862. 

692. RICHARD ARCHIBALD Brooman, Fleet-street, London,—A commuuica- 
tion.—Dated 18th March, 1862. 

582, Wiusiam Conisses, Herbert’s-buildings, Waterloo-road, London,— 
Dated 3rd March, ls62. 

612. Joun Fow.xar, jun., Davin Greig, and Ricuarp Noppines, Leeds, 
Yorkshire. —Dated 7 March, 1862. 

613. TuoMas BaLb, WILLIAM Bau, and Joun WiLkins, Broadway, Notting- 
ham.— Dated 7th March, 1862. 

562, ADOLPUR ERNEST Kagox, Bernard-street, Russell-square, London,— 
A communication. — Dated Ist March, 1862. 

625. Joun Puatr and WiLLiamM Ricuakpson, Oldham, Lancashire,—Dated 
8th March, 1862. 

606. Witt14M Tonous, Bradford, Yorkshire.—Vated 5th March, 1862. 

6u4. JoNATHAN BakkER, Todmorden, Yorkshire.—Dated 6th March, 1862, 





Patents on which the Stamp Duty of £100 has been Paid. 

450. Ropgat Smiru Bartiret, Redditch, Worcester.—Dated 6th March, 
1858. 

466. Bixpox Bioop Strongy, Dublin.—Dated 8th March, 1958. 

423. WiuuiaM Henky Grave.y, Upper Kast Smithfield, London.—Dated 
ard March, 1858. 





Notices to Proceed. 

224. R pert Musurt, Belgrave House, Cheltenham, Gloucestershire, “ Im- 
provements in lining the sides and bottois of puddling furnaces, and 
other furnaces employed in the manufacture of iron or steel, and 

i repairing, and fettling the sides and bottoms of the said 





chain cables, shackles, couplings, or parts of the same, and for hinery 
to be used therein.” — Petitions recorded 14th February, 1865. 

433. Denison CHAUNCY Pierce, New York, U.8., “ Improvements in railway 
rails.” 

435. Francis Jossru Emgry, Cobridge, Staffordshire, “‘ Improvements in 
ornameuting china and earthenware, and in preparing materials to be 
employed therefor.” 

437. Rozext Henay Emerson, Dublin, Ireland, “A new or improved 
invalid or syphon drinking cup.”—Petitions recorded 15th February, 1865. 

441. Wituiam Kikrace, Gardener’s-road, Victoria Park, London, “ An 
improvement in the manufacture of artificial stone fur vuilding and 
otner purposes.” 

442. KiCUAKD ARCHIBALD Brooman, Fleet-street, London, ** Improvements 
in the mauufacture of boots, shoes, and other like coverings for the feet.” 
—A communication from Alexandre Leverd, Paris. 

444. Henry Joun Picarp, Keyworth, Nottingham, ** An imp d hi 
for clearing, ping, and ing the refuse from highways, streets, 











in g rr 
Eas and vther said furnaces.”—Petition recorded 26th January, 
865 


be 

811. Frank Cuarke Hits, Chemical Works, Deptford, Kent, “ Improve- 
ments in effecting the combustion of fuel in the furnaces of steam boilers, 
and the fire-places of stoves, and of gas in gas burners, and in apparatus 
connected therewith.” — Petition recorded 4th February, 1865. 

329. WituiamM Cocksurn, Paisley, Renfrewshire, N.B , ** Improvements in, 
and connected with, Jacquard apparatus for weaving.” 

330, ANATOLE AuGUSTK HuLoT, imperial Mint, Paris, *‘ A new typographic 
ink.” —Pet:tions recorded 6th February, 1865. 

339. ALICE IsaBeL LUCAN GoRDON, Piince’s Gate, Hyde Park, London, “ Im- 
provements in caudle-sticks aud candie-hoiders,"—PFetition recorded 7th 
February, 1865. , 

412. WiutiaM Boxer Newsery, Boston, Massachusetts, U.S., “ Improve- 
ments in the manufacture of files."—A communication from Moses Griffin 
Crane, Chelsea, Maseachusetts, U.S. 
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418. ALFrep Fayrr, Manchester, “ Improvements in the mode of treat- 
ing, for evaporating and concentrating purposes, cane juice and 
saccharine, and other solutions and liquids, and also in machinery or 
apparatus for the concentration of cane juice and saccharine and other 
solutions, and for the evaporatign of liquids.”—Petitions recorded 14th 
February, 1865. 

438. George Tomiinson Bousrieip, Loughborough Park, Brixton, Surrey, 
“Improvements in the construction of armour-plated ships.”—A com- 
munication from Charles Otis Holyoke, Boston, Massachusetts, U.S.— 
Petition recorded 15th February, 1865. 

2617. ANDREW Murr, London, ‘ Improvements in screw presses for com- 
pressing cotton and other substances.”—Petition recorded 22nd October, 


1864, 

2626. Epwaxp Epwarps Coury, Fleet-street, London, “ Improved pro- 

pellers.”” 

2631, Joun Wituiam Scorr, Worcester, ‘Improved means of attaching 
buttons to garments and other articles, and improved tools for fastening 
the same.” 

2633. Hype Bateman, Barnes, and Epwarp Goocu G#errarp, Vauxhall, 
Surrey, ‘‘Improvements in the construction of pumps.”—P¢titions 
recorded 21th October, 1864. 

2687. Henry Epwarp Craven and Tuomas Carrack, Leeds, Yorkshire, 
“ Improvements in machinery or apparatus for cutting out and pricking 
the soles and heels of boots and shoes, applicable also to other purposes.” 

2640. SamuEL Suaw, Droylsden, Lanca hire, “ Improvements in looms for 
weavin ’."— Petitions recorded 25th October, 1864. 

2649. James Hat, Glossop, Derby, WittiaM DunkErLry, Dukinfield, 
Cheshire, and SAMUEL *CHOFIELD, Ashton-under-Lyne, * Improvements 
in machinery for preparing cotton and other fibrous substances and for 
doubling yarns.” 

2651. FREDERICK JENNER, St. James’-street, Westminster, ‘‘ Improvements 
in purses, civar cases, bags, and other similar receptacles.” 

2668. Cuan.es May, Curtain-road, Finsbury, London, *‘ Improvements in 
lock fastenings for smelling and other bottles, and in the means employed 
in c mbination therewith for closing the same.”— Petitions recorded 265th 
October, 1864 

2669. James PLastTeR Harriss, Stanley Hall, Yorkshire, “ Improvements 
in fire-arms and projectiles,” 

2672. Grorae AGER, Walthamstow, Essex, ‘‘ Improvements in protecting 
the bottoms and sides of ships and vessels.” 

2676. James HARTSHORN and Josep Gapspy, Nottingham, ‘‘ Improvements 
in mavufacturing lace in twist lace machines.”— Petitions recorded 28th 
October, 1864. 

2686. Grorok Henry Devereux, Lamb-terrace, London-fields, Hackney, 
London, ‘* Improvements in typhons.”-— Veteion recorded 29th October, 
1864. 

2688. CHAUNCY ORRIN CRosBy, New Haven, Connecticut, U.S., “A machine 
for the manufacture of fish hooks.” 

2694. EpMunp Epwarps, York-bunildings, Adelphi, London, *‘ Improve- 
ments in apparatus for mixing and kneading and for measuring and 
discharging dough (applicable to other substances)."—Petilions recorded 
Biat October, 1864. 

269. Tuomas Ivony, Edinburgh, ‘* Improvements in steam engines, and in 
furnaces, boilers, and condensers for the same, parts of which are 
applicable to force pumps.” 

2700, PAUL ANDRE RoGer, Paris, ‘‘ An improved apparatus for preventing 
the extinction of lamps and similar apparatus,’—A communication from 
Francois Desiré Victor Molvé, Rue de l'Université, Paris. 

2703. WinuiAM AstTON, Birmingham, ‘* Improvements in the manufacture 
of certain descri}tions of buttons,”—Petitions recorded 1st November, 
1864. 

2706. Joun Forster, Crow-street, Rathgan, and Hiarny Draren, Mary- 
street, Rathmines, Dublin, * Improvements in the preparation or manu- 
fucture of paper in order to prevent the extraction or alteration of 
writings therecn without detection.” 

2707. Groner Asucrort, endon, Sunderland, * Improvements in the con- 
struction of bydraulic presses employed for pressing cotton and other 
fibrous substances, fuel, hay, peat, and other vegetable matters and sub- 
stances, and for crushing mineral substances.” 

2709. EDWARD PiLKiNTON, Bolton, Lancashire, “* Improvements in machinery 
employed in the manufacture of wadding and waterproof fabrics.” 

2715. CHARLES WETHERELL WARDLE aud Ropert McIntyre, Leeds, York- 
shire, “Improvements in apparatus for cutting, boring, slotting, or 
drilling metallic or other substances.”—Petitions recorded 2nd November, 
1864. 

2724. Jcsrru Grinpury Rowr, Queen-square, Westminster, ‘* Improved 
safety apparatus applicable to railway trains,” 

2726. WitLiam Bayiiss, Gracechurch-street, London, “Certain improve- 
ments in machinery for punching, pressing, and shearing metals.”— Peti- 
tions recorded 3rd November, 1864. 

2732. Fevix Litvin Bauwens, Walworth, Surrey, ‘‘ Improvements in cook- 
ing food.”— Petition recorded 4th November, 1864. 

274%. James Roger Cromrron, Elton, Laveashire, “Improvements in 
embossing or indenting tissue or other paper with a pattern in imitation 
of laid water marks or other designs.” 

2743. DeMas ExLis aud Marruxw Hitvas, Dudley-hill, Bradford, Yorkehire, 
“Improvements in weaving figured fabrics, and in arranging Jacquard 
appsratus used therein,” 

2745. Lexry VALENTINE ScaTrerGoon, Albany, New York, U.S., 
ments in cotton gins,”— Petitions recorded 5th November, 1864. 

2760. AL¥RED Vincent Newron, Chancery-lane, London, ‘* An improved 

manufacture of hooped skirt."—A communication from William Tinker 
Latimer, New York, U.S. —Petition recorded Tth November, 1864 

2771. Witttam Kine Hat, Sheerness, Kent, ** An improved method of 
raising screw propellers.” 

2774. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the treatment of yarns or thread» and textile fabries composed of flax, 
hemp, or cotton, and in the apparatus employed therein.” A communi 
cation from Leon Jarosson, Paris. — Petitions recorded Sth November, 1864, 

2809. Francis Franon, Great George-street, Westminster, “ Improved 
apparatus for softening or deadening sound,” 

2817. Joun Keats and WitLiAM STEPHENS CLARK, Street, Somersetshire, 
*Improvemets in sewmy machines,”— Petitions recorded 11th Novewber, 
1864. 

2857. Ricuanp Hoiimpay, Cobden-street, Bromley, Middlesex, ‘* Improve 
ments in the mede of locking or securing the levers used to work 
railway signals and points ’’— Petition recorced 16th November, 1864. 

2000. Tuomas WinuiaM Panton and Huei Panton, Sunceriand, Durhem, 
*A machine for machining the ends of butts of bent iron plates, which 
will give them, even after bemy bent cr set, an almost mathematically 
corre t, geometrical form, and cause them to fit and butt against each 
other woth extreme accuracy.”— Petition recorded 2ist November, 1864 

2942, Epwanp Cortom, Battersea, Surrey, “Improvements in hydraulic 
Tess es. Petition recorded 2Ath November, 1864. 

3226. Joun Tuoxs ton and WiLtiaM THoR TON, Pease Hill Rise, Nottingham, 

“Tmprovements in machinery for producing looped fabries.”—Petition 
recorded 28th December, 1864, 

CO Joseru Josian bLack4aM, Birmingham, “ Certain improvements in 
brooes or her like tastenings.”"—Peition recorded 7th January. 1865. 
96. JaMes Guarton Jones, Llaina lonworks, near Newport, Monmorth, 
*Tmprovement: in machinery used for condensing atmospheric air, and 
in machmery worked by compressed air emproyed in vetting Coal, stone, 

and minerals.”’—Petition recorded Lith Janucry, 18'5,. 

165. JAMES ALPRED SuippT N and Roper Miicue vt, Wolverhampton, 
“Improvements in shaping and forging metals, ana in the machinery 
and apparatus employed therein” 

166, Wituiam CLaVeLAND Hicks, New York, U.S., ** Improvements in steam 
eugines."—Petition ree rdedt 19th January, 1865. 

2:7. WinuiamM Foster, Southampton-buildings, Chancery-laue, London, 

*Tuprovements in screw taps, more especi«liy desgned for cutung 
threads in the fitt ngs and convections for gas, steam, and water pipes,”— 
Petition recorded Ith Jonuary, W865 

$09. STerueN WeLLS Woov, Cornwall, New York, U.S., “ Improvements in 

rms, and cartridges for the same."—J/'etition recorded 4th 





“ Improve- 














revolving fre- 

Febs wary, eS 

. CHARLES beanp, Bary St. Edmunds, Suffolk, ‘* Improvements in appa 
ratus for ventilsting horticultural and other buildings.” —/etuten recorded 
Gta February, 18°05, 

364, Joun Cuvnn, St. Paul’s Church-yard, London, ‘‘ Improvements in iron 
safes and stroug rooms.”’—Petifion secorded Yh February, 1865. 

372. Atrrep Kaerr, Essen, Prussia, ** Certain improvements in breech- 
loaving ordnance.’ 

381. George CoLns, Gresham-street West, London, JAMES AKCUIBALD 
JaQues and Jonn Americus Fansnaws, Tottenham, Middlesex, ** Jm- 
provements in the manutacture of beo's, shoes, and other coverings tor 
the feet.” Petitions recorded lth February. 1865. 

406. Francis Cuaruxs Vanset, Rue ce ta Ficélité, Paris, “ Certain 
improvements in the manufacture of penholders.”— Petition recorded 13th 
February, 1265. 

422. Geornek Liomrray, Witley Lodge, Halesowen, Worcester, ‘ Improve- 
ments in the mode of meking or forming the links of iron or stcei chains, 
chain cables. shackles, couplings, or ports of the same, and for machinery 
to be used therein.” —/'etition recorded 14th February, 1865. 

426. Joun Osporns Curistiax, Manchester, Joun Cuaruton and HRNRY 
CHARLTON, Strangeways, Lancashire, “Certain improvements in the 
manufacture of magnesium and its compounds,”—Petition recorded 17th 
February, 1805. 

















And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 





List of Specifications Published during the week ending 
4th March, 1865. 
1149, 10d. ; 1157, 8d. ; 1159, 6d. ; 1161, 8d. ; 1170, 8d. ; 1178, 1s. ; 1180, 44. ; 
1188, “a 3 1184, Is. 2d. ; 1188, 4d. ; 1189, 4d. ; 1191, 4d. ; 1199, 4d. ; 1201, 4d. ; 
1202, ad. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §e. 
2088. A. A. L. P. Cocurant, Portsmouth, “ Apparatus for heating and 
evaporating liquids and fluids.”— Dated 2th August, 1864. 

These improvements have reference to heating and evaporating vessels 
generally, but more especially to boilers for evaporating water and 
generating steam, and most particulariy to marine boilers, in which 
economy of space and fuel are desiderata, and they consist in suv construct- 
ing the furnace or fuel chamber of the boiler that the heated prouucts of 
combustion are caused to be retained therein for a longer period than they 
would otherwise be with furnaces of ordinary construction, and being 
thereby prevented from readily escaping by the uptake leading to the flue 
or chimney, a more complete combustion of the gases evolved from the 
fuel, and, consequently, a higher temperature is obtained. The heated 
products so produced are applied to these improved arrangements of 
evaporating surfaces, whereby the patentee effects a saving of fuel, 
rapidity of evaporation, and a reduction in the ,size or dimensions, and, 
con seq uently, the weight of boilers, of given power. 





CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

2045. T. TurnNER, Manchester, “ Communicating between one part of a rail- 
way train and another part thereof.” — Dated 17th August, 1864, 

In performing this invention the inventor proposes to place a speaking 
tube or tubes along the whole train, or along any desired portion thereof, 
and to carry branches therefrom into the passenger compartments, or any 
portion of them, so that a warning in explanatory words may be trans- 
mitted to the guard or conductor, who may, in-like manner, if necessary, 
order the train to be stopped.—Not proceeded with. 

2049. W. CLARK, Chancery-lane, London, ‘Apparatus for transmitting motion 
and pover from one part of a railway train to another, for the purpose 
of effecting communication between the passengers and guard, or other- 
uise, and for operating the brakes."—A communication.—Dated 18th 
August, 1864. 

Tiis invention consists in the application of small buffers in connection 

with the ordinary buffers of railway carriages, and bearing one again:t the 
other in a similar manner when the carriages are brought up close together. 
The invention cannot be described in detail without reference to the draw- 
ings.— Not proceeded with. 
52. C. Corton, Jersey, “ Railway carriages.”— Dated 18th August, 1864. 
For the purposes of this invention the ends of railway carriages are 
made with openings through them, from which portions of tubular pas- 
sages project, so that when two carriages are connected together, a com- 
plete opening or passage will be formed between the hinder part of one 
carriage and the fore end of the next carriage, by which a passenger in the 
one carriage may communicate, through the tubular passage, to the pas- 
senger or passengers in the next carriage, and thas communications from 
passengers in one carriage be readily transmitted by the passengers in 
other carriages to the guard and engine driver with facility, in any case 
where such communications become desirable or necessary.—Not proceeded 
with. 

2053. W. Tuomas, Coventry, ** Exrecting communication between passengers 
and guards or other person wr charge of railway trains.’—Lated 18th 
August, 1864, 

This invention consists in effecting communigation by means of reflected 
light in manner hereinafter stated. Tothe fore part of the train and at 
the side the inventor fixes a lamp, and contracts or condenses tire light by 
niuans of a tube. To the side of the guard's van he fixes a mi:ror or 
reflecting glass, which has directed upon it the light from the lamp. 
Between every two compartments, or otherwise, from the side of the 
passenger carriages, he places in a frame a coloured glass, with or without 
a number, figure, or device to denote the particular carriage or compart- 
ment from which a signal may be made. ‘This frame and giass are free to 
move outwards from the carriage, and to fall on the focus of the light from the 
lamp. A detent retains the coloured glass within the frame of the carriage 
until released by a passenger. Although he prefers the apparatus to be at 
the side, it may be at any other convenient part of the train.— Noi pro- 
ceeded with. 

2054. F Swirt, Manchester-street, London, ‘* Axles and axle beaxes.”—Dated 
18th August, 1864. 

This invention refers to a former patent, dated Ist January, 1856 (No. 2), 
In constructing axles accordi: g to the present invention, the inventor 
forms a frame, by preference of metal for the sake of lightness, but it may 
be of wood, extending across the under side of the carriage of, in section, 
an inverted 9 9 circular, or other convenient shape. At or about the 
centre of this frame, and midway between the wheels, he places an axle 
box constructed as hereinafter described. Each wheel bas its se; arate and 
distinct »xle, which he prefers te make somewhat conical or tapering, that 
ix, smaller near the centre than at the wheel end. Each axle is supported 
and is free to revolve in the box before mentioned, and th» outer ends pass 
through brasses or bearings, outside which the wheels are keyed ; or the 
spokes of the wheel are inserted in lumps formed on the end of the axles. 
Hence it will be seen that each wheel revolves with its axle, which being 
supported at both ends, as before stated, renders the motion of each wheel 
steady, without the possibility of any shaki:.g or the wheel becoming louse. 
When the axies, constructed as before described, are applied to railway 
carriages, the axles traverse a tubular frame, and each wheel being fitted 
to a separate and distinet axle, great facility is afforded for passing round 
curves. The central axle box is forn.ed in two parts, with two sockets or 
receptacles to reccive an enlarged portion or lump formed ou the inner 
end of each of the axles. To itsert the axles in the box one-half of the 
box is removed, and the enlarged portion of the #xles wre laid in the 
receptacles formed therein; the secona half of the box is then laid on the 
first, and over the axles, and a plete is laid on it and secured to the frame 
by nuts. The nuts are prevented from moving by a second plate mserted 
between the nuts, and which it partially embraces, the sevond piate being 
secured to the first by screws The piate which partially embraces the 
nuts after being removed acts as a key for removing the nuts. Plates 
similar to these just described are also ex ployed for securing the outer 
boxes of the axles, Lubricating apertures or recep! are provided in 
the frame over the axle boxes, the said apertures or receptacles being closed 
by slides or otherwise after the oil or otver lubricating material has been 
introduced,— Not proceeded with, 

2065. J. G. Wits, Bagham-striet, London, “ Propelling ships or vessels.” — 
Died 20th August, 164, 

This invention consists in the employment of machinery in which the 
floats, propeilers, and paddies constantly describe an oval or elliptical curve, 
by means of a travelling centre, while at the same time tte stroke is in that 
position which is most advantageous for applying the pressure to the water, 
whereby the maximum effect is obtained.—Not proceeded with. 

2075. T. Wray, Darlington, “ Apparatus to facilitate communication between 
passencers, guards, and engine drivers, travelling by ralucy trains.” — 
Dated Wrd August, 1864. 

For the purposes of this invention there is applicd a lever or levers toeach 
compartment of the carriages of a railway train, which may be readi'y acted 
on by passengers travelling therein. Each lever passes out of the carriage 
to the roof, or other convenient part of the carriage, and has a hole or eye 
formed through its outer end. The outer end of the lever has only a signal 
fixed to it; a cord is passed from end to end of the train, and through the 
hole or eye of each of the levers. The two ends of this cord are connected 
to two signal bells, one in the guard’s van or carriage, and the other on or 
near,the locomotive ; hence, when either of the levers is acted on by a 
passenger, the bells at each end of the cord will be sounded. In order that 
a guard may know from which compartment of a carriage, and from which 
carriage of the train, the communication has been made, there is a catch 
applied to each lever which locks it securely, and in such manner that it 
can only be released by the guard when he comes to the carriage.— Nut 
proceeded with, 

2078. T. H. Cunveianp, Leicester, “ Signalling between passengers and 
guards or other persons im charge of railwoy trains.” —Dated 23rd August, 














For the purposes of thisinvention the inventor applies to each carriage a bell 
or other alarum, capable of being set in motion by the releasing of wheel work 
operated by a spring or by a weight. The releasing is effected by cords, 
wires, or other connecting means applied to each compartment of the 
carriage. Upon the axle of one of the wheels are applicd arms, one cf 





which is adapted as a day signal to indicate by its rotation the particular 

carriage the alarum of which is in motion, the other carrying a lantern with 

coloured lenses if desired‘ for night use.—Not proceeded with. 

2083. J. S. Farmer, Canterbury-road, Kilburn, ‘‘ Construction of railway 
signals, de.” —Dated 24th August, 1864. 

This invention relates, First, to improved means of constructing railway 
masts or signal posts of wrought iron ; also to constructing wrought iron 
signal posts in such manner that the iron ladders form part of the s'ructure 
of the signal posts; and to so constructing the iron signal posts and 
apparatus that the night signal lantern shall be placed above or about the 
height on the posts of the semaphore arms, so as to be seen at a greater dis- 
tance than when placed, as heretofore, when iron posts have been used, 
low down on the post, below the case or blinkers in which the semaphore 
arms are placed when down. The Second part of the invention relates to 
means or apparatus for use in passenger carriages of railway trains, whereby 
any passenger can throw out a signal to the guard to draw his attention to 
the danger in the particular carriage, and to indicate the compartment of 
the carriage from which the danger signal has been thrown out, without 
the power of the passenger to remove the signal ti)l withdrawn by the 
guard. Thus, at the end of each carriage there may be a series of discs 
equal in number to that of the compartments of each carriage, and with 
a distinctive mark to denote the compartments to which each disc refers ; 
these discs may be connected to rods traversing the length of the carriage 
with a means of di ti ible to the } gers within each com- 
partment, so that, upon this being actuated, the disc or other signal at the 
end of the carriage, and corresponding to the compartment from which the 
actuation has taken place, is released from the spring or other means by 
which it is retained, and descends from tle top of the carriage, between suit- 
able guides or retaining pieces, to the foot of the carriage at the side 
thereof, and projecting sufficiently far out therefrom to be seen by the 
guard. To enable these discs or signals to be seen at night they may be 
illuminated. — Not proceeded with. 

2087. H. GREAVES, Abingdon-street, Westminster, ‘‘ Apparatus for landin 
passengers and merchandise.” - Dated 24th August, 1864. 

This invention consists in Jaying or forming on piles or otherwise, at o 
near the shore level, a rai] or tramway, which may be wholly or partially 
submerged, and in making use thereon of a travelling stage or platform, 
supported or carried by a frame work mounted on suitable wheels, and of 
such height as that the stage or platform may be abv ve the water level at 
all states of the tide. This stage or platform is fitted with suitable con- 
venience and shelter for the conveyance of the passengers and merchandise, 
and carries also a suitable steam or other engine, from which motion may 
be imparted by an endless chain a vertical shaft and toothed wheels, or 
other suitable arrangement, to the travelling wheels beneath, which, thus, 
by their revolution and adhesion upon or to the rails or trams give motion 
to the stage or platform as required.—Not proceeded with. 


Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2066. J. Hartsuorn and W. Repeater, Nottingham, ‘‘ Apparatus for the 
manufacture of fabric in iace machinery.” —Dated 20th August, 1864. 

This invention relates to means by which, when producing fabric in lace 
machinery, the gauge of the fabric may be reduced from a coarser toa finer 
character at the parts desired. For this purpose the inventors apply an 
extra bar or extra bars of points below the ordinary points, somewhat as 
described in the specification of letters patent granted to them the sth day 
of September, 1862 (No. 2472), except that, in the present case, these points, 
in place of being parallel to each other, or pointing all in one direction for 
their whole length, are arranged in sets according to the width ofthe fabric to 
be acted upon, and are parallel only a part of their length at their root 
ends, and then they radiate at their point ends, or they may radiate from 
their roots to their points. The bars carrying these extra points have 
motion given to them towards and from the centre of the machine at the 
times and in the order desired by cam or tappet, or other suitable 
motion, or by Jacquard apparatus, and these bars are operated to cause the 
extra points to enter the threads at the parts desired just above the bobbin 
carriages, and in so doing those threads are, by these extra points, drawn 
closer towards each other to an extent dependent upon the difference between 
the gauge of these extra points at their point ends and at their root ends, 
and then the ordinary points in their next entering between these threads 
take them up at their narrower gauge thus obtained. By these means the 
general or any portion of the gauge of the fabric may be reduced from one 
gauge to a finer, and scolloped edges and other variations muy be obtained, 
—Not proceeded with. 

2071, C. W. Harrisoy, Manchester, “* Looms.” —Dated 22nd August, 1864. 

This invention relates, First, to improvements upon an invention for 
working shuttles in looms for weaving by the direct action of compressed 
air, for which letters patent were granted to the present patentee the 18th 
November, 1862 (No. 2097). These improvements consist in fixing at each 
end of the lathe a box or case of any convenient form, and furnished with a 
nipple, or socket and vaitve, which opens into the shuttle box; the valve is 
worked by levers and spindle, or other suitable contrivance, which may be made 
adjustable so 2s to regulate the extent of opening in the valves, motion 
belmg imparted by a swell or inclined stud fixed on the side of a cogged 
whe<], driven by a pinion on the crank shaft. The patentee fixes a buffer 
of leather, vulcanised rubber, or other like suitable material, at the end of 
the shuttle box around the opening in the nipple, and he makes it in the 
form of a hollow cone, into which the end of the shuttle fits. He connects 
the detector fork with a tap or valve so that it will shut off the supply of 
air when the weit is broken. The pipe for conveying compressed air to the 
valve boxes at the end of the shuttle boxes is carried in a groove or recess 
in the lathe, and the main or service pipe is placed in the back pass with a 
branch pipe to each loom, The invention consists, Secondly, in regulating 
the delivery or tension of the warp from the warp beam by the pressure of 
a brake actuated by compressed air. 

2074. B. W. Bowwick and W. Hantiry, Keighley, “ Spinning machinery.” — 
Dated 23rd August, 1864. 

This invention bas reference to that part of the spinning frame known as 
the front top roiler, and has tor its object the substitution of a roller more 
readily manufactured and more durable than those in ordinary use, pos- 
sessing, in addition, the property of greater kindness to the wool or other 
fibre under operation, ihe improvements consists, First, in the u-e of 
one or more vuleanised india-rubber or caoutchoue rings, instead of the 
cloth and leather now in use. This ring, or these rings, is or are supported 
by two discs (made of ca-t iron, by preference), having flanges on their 
outer edges, and provided with centre holes to receive the arvor or shaft, 
which is adapted, as usual, to carry two rollers, and is furnished with 
collars towards the centre to retain the discs in position, the parts toward 
the outer being screwed, in order that the outer flanged discs may, by 
means of such screws. be retained in their position, aud the india-rubber 
ring or rings be held tight between the flanges. 

2082. G. Parsons, Martock, Somersetshire, ** Machines for seceding and break- 
ing fluz."— Dated 237d August, 1864. 

This imvention consists in constructing machines for seeding and for 
breaking flax as hereafter described. For seeding flax the patentee 
employs a pair of rollers kept up in their bearings vy springs or levers ; 
then tor the purpose of breaking flax he substitutes for these rollers three 
fluted rollers, Another arrangemeut for breaking machines consists in the 
employment of three rollers superp sed in order that the flax fed at one side 
of the machine may also come out from the same side; or he accomplishes 
this exit of the flax at the same side of the machine as that at which it 
eutered (whereby one attendant is saved), by the employment of two 
rollers, to the back of which he fits or places a shield or guide, which directs 
back the straw un ier the lower roller and reiurns it to the same side of the 
machine as that at which it entered. The invention also consists in com- 
bining one of these flax seeding or breaking machines with a scutching 
machine so that only one belt from the prime motor will suffice to drive 
both machines. For this purpose he prefers to mount the rollers of the 
flax seeding or breaking machine in bearings fixed to the upyer part of the 
irame which cariies the scutching machine. The belt from the prime mover 
drives the scu'ching machine, while a be!t or strap passing from a pulley 
on the shaft of the scutching machine to another puiley on the shaft of the 
flax, seeding, or breaking wachine, transmits the motion to the latter ; or 
the velt from the prime mover muy be caused to drive the flax seeding or 
breakin machine direct, the scutching machine receiving motion from the 
shaft of the seeding or breaking machine in the manner just explained. 





Crass 4.—AGRICULTURE.—NOonE, 


Crass 6.—BUILDING. 


including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
2041. B. B. Stoney, Dublin, ‘Construction of submarine works.”—Dated 
16th August, 1864. 

This invention consists, First, in a new mode of building quays, piers, 
walls, breakwaters, lighthouses, and other places intended to be placed in 
water, whereby the parts composing such works can be formed of a much 
larger size than heretofore on any convenient site, and can then be trans- 
ported by means of the peculiar apparatus referred to under the second 
head of the invention. Secondly, the invention consists in the employ- 
ment, for the purpose hereinbefore referred to, of floating shears of 
a peculiar construction. The patentee proposes to construct sea walla, 
pam. quays, breakwaters, and similar works, of large blocks of masonry, 

rickwork, concrete, or other materials, which are first buiit in a convenient 
site, and then removed and deposited in their proper places in the con- 
struction or work in hand. As these blocks are intended to exceed 
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in their dimensions those which have hitherto been employed, it is requi- 
site that specially powerful appliances be used in their transportation and 
manipulation. For this purpose it is proposed to use peculiar floating 
shesrs, consisting of a water-tizht barge, having tanks or compartments, 
for holding the water to be emptied or filled, as occasion may require, in 
any well-known way. On the barge are fitted two pairs of shear Iegs and 
back stays, the one pair projecting over one end of the barge and the other 
pair at the opposite end. A crab, winch, hydraulic cylinder, or other 
similar contrivance, is placed on the barge, and from this a chain passes 
up to the top of each pair of shear legs. The block of masonry, or other 
load to be t ported, is susp f 

a counterweight being suspended from the chain at the other pair of 
shears. In using this floating shears the barge is brought alongside the 
wharf or place where the blocks have been built, and the proper end of the 
chain is attached to a block. The rising tide, or power applied to the crab 
winch, will raise the block ; and in order to prevent it from capsizing the 
barge, a tank or compartment at the other end is charged with water, 





ded by this chain from one pair of shears, | 


THE ENGINEER. 








merged shell in the proper pesition for producing the best effect. Fifthly, 
the certainty of the entire charge being consumed, and the full force 
therefrom obtained before the water can reach and injure the explosive 


‘compound. Sixthly, a much more destructive effect thau can be caused by 


| 


while water is discharged from a tank or compartment at the end next the | 


block. In this state the barge and block are conveyed to their destination, 
and the block lowered to its place. Water is then allowed to escape from 
the tank or compartment remote from the block or load and to enter that 
next to it, in order to restore the balance. The counterweight on the chain 


will assist in working back the crab, and so draw up the end of the chain | 


again and prevent slack. 


2058. C. E. ALBRECHT, Portsdown-road, Maida-hill, London, “‘ Apparatus | 


for the admission, exclusion, and regulation of yas supplied to dwelling- 
houses, &c.”"—Dated 19th August, 184, 

According to this invention the inventor connects the key, tap, cock, or 
valve of the meter or inlet, or supply or service pipe, with a cord, chain, 
wire, or other like agent, carried through the ceilings, walls, or otherwise, 
to the various floors or apartments of the house or structure, being com- 
bined for that purpose with rollers, pulleys, or cranks, and having a weight 
at both ends, so that, by moving the cord or like agent, the key, tap, or 
valve will be worked, and the gas admitted luded, or regul as 
required. Or, instead of a weight or weights, springs, screws, or equivalent 
contrivances may be used. A ¢' dise or scale may be used to allow 
of the in-flow being regulated to a nicety. By the above means the gas 
may be instantly turned off without persons having to descend or go to 
the meter, and in case of fire, the severance or burning of the cord will 
almost instantaneously turn off the gas.—Nvt proceeded with. 

2061. F. G. Unprrnay, Crawford-passage, Clerkenwell, London, and C. 
Heyworthu, jun., Manchester, “* Apparatus used to regulate the supply 
of water to water-closets, wash-hand basins, and urinals.”—Dated 19th 
August, 1864. ofa 

For the purposes of this invention a vessel, by preference a cylindrical 
vessel, is used, which is closed at the bottom, within which vessel another 
vessel of smaller dimensions and closed at the top works readily up and 
down, Around and near the lower part of the inner vessel is a cupped 
leather, or other suitable flexible material, the lower edge of which cupped 





material descends into oil or lubricating fluid at the bottom of the outer | 
vessel each time the inner vessel is caused to descend, by which the | 


interior of the outer vessel is lubricated each time the inner vessel is 
raised. At the upper part of the inner vessel an air cock or valve is 
applied, the passage through which is capable of being regulated according 
to the time during which it may be desired the inner vessel should take in 
descending. The outer vessel is fixed in any convenient position, and the 
inner vessel is connected to the lever or other instrument of a water- 
closet, which acts on the water supply cock or valve in such manner that, 
when the lever or instrument is acted on, it moves the inner vessel above 
mentioned, which it can readily do by reason of the cupped leather or other 
cupped flexible material giving way and acting as a valve, while in its 
return the pressure of the air keeps its outer edge against the interior 
surface of the outer vessel. By this arrangement there is no induction air 
valve other than the cupped flexible material around the inner vessel 
juired. This arrang t of apparatus, when applied to a wash-hand 
basin or urinal, is similarly to be coanected with the lever or instrumeut 
acting on the cock or valve by which water is supplied, and the weight or 
spring acting to close the same will be retarded by the regulating appa: atus. 
2068. F. FricutinGer, Montague-place, Islington, ‘ Preventing damp, 
insects, and vermin from entering dwelling houses, &c.”"—Dated 22nd 
August, 1364. 

In erecting a house or building, according to this invention a sheet of 
glass, either plate or other glass of any suitable size, is fixed by cement or 
mortar against the interior of the walls, running the entire length of the 
building ; in fact every apartment has a glass wail, which can be ornamented 
or papered as may be required. In the case of a house already built, the 
glass is bent and inserted at the top of the room, mecting the glass which is 
inserted from the room above, and overlapping each other ; by this means 
there is no possible entry or Pp teither into the apartment or from 
the apartment. 


2069. H. WiLson, Stockton-upon-Tees, ‘* Water-closets."—Dated 22nd Avgust, 
1864. 


This invention ists in the int ion of a double valve into the dis- 
charge pipe of the water closet basin underneath the ordinary upper valve, 
constructed and arranged thus :—Two metallic segments or plates, faced on 
their edges, are fitted and hinged directly opposite each other in the dis- 
charge pipe, fixed so that the chord lines of those segments or plates shall 
meet in the centre of the discharge pipe at an angle, say from 80 dey. to 
120 deg., the apex of the angle thus formed projecting outwards from the 
basin. A balance weight is fitted to a lever, which is secured to each seg- 
ment and nicely adjusted just to keep the faces in contact. Supposing the 
soil from the basin to have been discharged through the upper valve, it will 
fall upon the same double valve ; this will be sufficient to open it, and as 
£00n as the soil has passed through the balance weights will close the valve. 
‘the inventor forms the valve of any metallic substance, or of any flexible 
substance, such as india-rubber. It is specially adapted for u-e on ship 
board to prevent, when the upper valve is opened, the rush of water up the 
discharge pipe during the pitching of the ship, from throwing the contents 
of the basin upwards. He hkewwe employs a pump for discharging the 

- contents of the basin, the pump being fitted to work in a conicai seating or 
shell having two openings, icating with the basin of the water- 
closet, and the other with the sea by means of a pipe through the side of 
the ship. On the lower part of the pump is a conical plug having but one 
opening, and fit:ing into the aforesaid couical seating or shell. When it is 
required to discharge the contents of the basin, the pump is put in commum- 
cation with the basin throuzh one of the openings in the conical seating cr 
shell, the bucket of the pump ts then raised, and the conten:s of the basin 
are drawn into the pump; the pump is then moved round until it com- 
municates with the sea through the opposite opening in the conical seating 
or shell, the bucket is then forced down, and the eontents of the pump ex- 
pelled into the sea.—Not proceed:d with. 

2072. F. Taybor, Romsey, ‘‘ Apparatus for receiving, drying, and deodo- 
rising human excrement,” — Dated 22nd August, 1864 

‘This invention relates to a former patent dated 9th April, 1864 (No. 876). 
For the purpose of the present invention the patentee places above the 
notched revolving platform described in the specitication of the above-named 
patent, a ring of wood, eight inches wide, or more, supported on iron 
brackets. This ring table revolves with the lower one. The pan under the 
privy seat fits on three of its sides nearly accurately down on to the surface 
of the upper revolving table, the remaining side being open for the exit of 
the excrement when the table revolves. ‘Lhe table is made to revolve by a 
lazy tong movement counected with the door of the privy, as in the appara- 
tus described in the specification of the patent above-meutioned, or by any 
other suitable mechanism, such, for example, as a pulley or a cog, moved by 
the lid of the seat, or by the seat itself. The important point is, that the 
table should be moved a few inches after every time a deposit of excrement 
is made on it. A scraper is arranged also to move across the upper table 
towards the centre every time the table moves by the same mechavism or 
otherwise for the purpose of pushing off the half dried excrement on to the 
lower platform from the upper table before that part of the table re- 
ap) ears underthe pan. Under the upper table, for two or three feet below 
the privy seat, is hung in a diagunal pusition a board called the water table, 
arranged so as to pass by the iron brackets, and to catch ail fluid dropping 
frou both edges of the upper table. The upper table is bevelled outwards, 
so that the urine should run off. By this arrangement the accumulacion of 
dried excrement on the lower platform is never moistened, she urine or 
slops are carried away into any receptacie or sewer. By this arrangement 
the solid excrement is dried in three or four weeks into an inodorous hard 
guanv, without allowing any putrefaction or the formation of maggots in it. 


Cass 6,.—FIRE-ARMS. 
Iactuding Guns, Swords, Cannon, Shots, Shells, Gunpowder, Iin- 
plements of War, or Jor Defence, Gun Carriages, &c. 
2064. G. Davirs, Serle-street, Lincoln’s-inn, London, “ S wmarine shells or 
torpedoes.” —A communication.— Dated 20th August, 1864. 

The First part of this invention relates to the construction of a sub- 
Marine shell or torpedo, which is composed of a casing of any desired form, 
and of any suitable material, so charged with gunpowder or other explosive 
substance as to leave an air space in the shell, which space is separated 
from the charge by a yielding wad or diaphragm. A weight is so arranged 
Within or adjacent to the casing of the shell, and so combined with retain- 
ing and rejeasing devices, that the said weight can be released at pleasure, 
and be permitted to fall on any substance which can be ignited by percus- 
sion, and which communicates with the charge. The main objects of this 
— of the invention may be enumerated and expressed as follows :— 

irst, the concentration of the full furce of the explo-ion, and the direction 
of that force in the desired course. Secondly, the laying of tue torpedo 
without danger to the operator or to the vessel from wiich the operation is 
conducted. Thirdly, sufficient buoyancy to enable the torpedoes to rise 
after they have been submerged. Fourthly, the maintenance of the sub- 
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the explosion of torpedoes as hitherto constructed. The Sevond part of 
the invention consists of certain apparatus for so projecting from a vessel 
and so submerging and releasing shells or torpedoes that they may be 
exploded without danger to the apparatus itself, to the vessel from which 
the op i are jucted, or to thuse whose duty it is to conduct the 
operations, this submersion, release, and explosion of the shells being 
accomplished with rapidity. The Third part of the invention relates to 
modified apparatus for effecting the same purpose. This invention cannot 
be described without reference to the drawiugs, 

2067. J. WALKER, Cowper-street, City-road, London, “‘ Ships of war and 
batteries.” —Dated 20th August, 1864. 

The First of these improvements consists in a mode of applying or making, 
fixing, and employing, bydraulic machinery on board ships of war, 
floating, marine, and other batteries and forts, for raisinz, lowermg, and 
working guns therein, more especially those of great power and weight, so 
that, by this improved mode of mounting the guns, however heavy they 
may be, the raising, lowering, and working the same can be effected with 
very little power, and be easily and readily performed by hand or other- 
wise. The Second improvement consists in so forming and placing the 
working machinery, platform, and connections, that the guns mounted 
thereon can be turned and fired therefrom on either side of the ship below 
the deck, and be tur.ed and fired in any direction when raised above the 
deck. The Third improvement consists in sv mounting the guus and con- 
nections that they may be lowered and loaded and fired below the wat r- 
line, and be raised and fired at or above the surface of the water. The 
Fourth improvement consists in so covering the said guns, fi: tng platforms, 
and connections, that the same shall be protected from the enemy's fire 
except at the moment the guns are being discharged. The Fifth improve- 
ment consists of a ventilating shot and shell-proot deck and deck covering, 
for the more effective protection of the men while working the guns. ‘Lhe 
Sixth improvement consists' in belting the sides of the ships, whether 
already Constructed or to be constructed (of iron or wood), with certain 
armour belts, and thereby converting an ordinary ship of iron or wood into 
a formidable marine battery or vessel of war at a trifling cost, as compared 
with the outlay required fur building an entirely new ship. Another im- 
provement consists in elongating guns tor iucreasing their powers by 
means of fixed sliding and adjusting truncated cylinders. 

2100. R. A. Brooman, Fleet-street, London, ** Apparatus for lighting and 
for firing charges in mines and other blasting operations.” —A communi- 
cation.— Dated 25th August, 1864. 

This invention cannot be described without reference to the drawings. 





Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, &c. 


2055. J. C. DesumEUR, Guise, France, “ Spring mattress.”"—Partly a com- 
munication. — Dated 18th August, 1864. 

These improved spring mattresses or elastic bedstead bottoms consists of 
a square open frame of wood, or other suitable material, formed by means 
of two longitudinal boards connected together at each end by a cross board 
or bar ; over this frame is stretched lengthwise a series of straps, fixed by 
the side of each other, one end of each of these straps being nailed or other- 
wise suitably fixed to one of the cross bars of the frame, while the other end 


| is attached to a spiral or other suitable spring fixed to the opposite cross 


bar. These longitudinal straps are connected and kept extended flat, side 

by side, by means of a cross strap stretched over the entire series, or alter- 

nately passed over one strap and under the one next following. The spring 

must afford the required elasticity for the entiie to form a suitable elastic 

bedstead bottom or spring mattress.—Not proceeded with. 

2062. F. Kreuz, Cannon-street, London, “* Manufacture of crinolines, 
dresses, mantles, dc.” —Duated 1th August, 1864. 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

2070. W.E. Guna, Wellington-strezt, Strand, London, ** Overcoat.”—A com- 
munication. —Duted 22nd August, 1364. 

This mvention cannot be described without reference to the drawings.— 
Not proceeded with. 

2103. A. Newron, Packington-street, Islington, *‘ Apparatus for receiving or 
holding clothes, ornaments, &c.””"—Dated 25th August, 1864. 

This invention cousists of a chamber or receptacie in which is a column, 
pillar, rod, bar, frame, or stand, capable of revoiving, wholly or partiatly, 
and carrying hooks, trays, or other appliances for supporting, sustaining, 
holding, or suspending ciothes, or ts, curiosities, umbrellas, er other 
articles. By turnmg the revolving column, rod, frame, or stand, any 
article supported thereby may be brought to quired position in the 

amber. The chamber is provided with a suitable opening or inlet, which 
may be closed by adoor. ‘To render the chamber readily movable it may 
be mounted on castors or rollers, The sides may consist of, or be fitted 
with, giass or other material. The chamber may consist of a framework 
provided with draperies or hangings.—Not proceeded with. 

2108. J. Strouse, New York, U.S., ‘* Shirts.”— Dated 26th August, 1864. 

This invention cannot be described without reference to the drawings. 














Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiag Materiuls, Preparation and Preservation of Food, 
Brewing, Janning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

2033. E. A. Poniirex, Shoe-lane, London, ‘* Treating sticlac when manufac- 
turing shellac and lac dye.”"—A communication.— Dated 15th August, 
1864. 

By the present invention sticlac is subjected to the action of spirit 
capable of dis-olving out the resin or gum = ‘Lhe spi:its which are preferred 
are keystones, viz., the pyro-spirits of organic matters and acids, such as 
avetone, liznone, tartrone, and the like. Alcohol may be used, but is less 
advantageous, unless it be previously distilled in coutact witn chloride ot 
ca cium, or possibly other lime s#it, Lime salts may also be advantageously 
employed in preparing other spirits for use. 

2013. P. A. L De Foxratsemonkau, Paris, “ Preserving animal and vege- 
toble alimentary substances.’—A communicatiun. —Dated lith August, 
lov4. 

This invention is carried out as follows :—The meat, for instance, is first 
cut into nurrow strips, sud placed in a ventilator, made ‘vo revuive by centri- 
fuzal force at a speed of about fifteen to twenty rotations per second, 
taking care from time to time to prick the meat with five needles, in order tu 
permit the air unver the cuticle vt the flesh Wo escape, the operaiion merely 
cousisting in inserting and withdrawing the needes. When the meat has 
lost from five to ten per cent. of Ns Weis! tit is placed in superposed layers, 
separated by a kind of grating, avd is then arrauged im zine troughs «r 
cases, which are alterwards filed with vil, or with any other suitable fatty 
substance, Care beng taken LO strike the sides of the troughs or cases to ex- 
pel the air. This vei cifected ube casing is soidered, It is chen inverted 
in a trough of oi up to the part Where an opening is made in the iid of the 
casing, through which opening a current of carbureited bydrogen gas, pro- 
ducea by tre decompusition of the oily or fatty substances, is introduc. d, 
unui all the oil or fauy substance coniawed iu it is expelied. he opening 
in the casing is then ciosed by means of a siwpper, which has been sivepeu 
in pitch, or is soldered, The meat thus prepared will be preserved fur a 
great levgth of tame. 

2056. J. GrantuaM, King’s Arm’s-yard, Coleman-street, Lon ion, ** Apparatus 
connected with machinery used ta munujaciuring compressed sacl,” — 
Dated 19th August, isd. 

The First part of this invention consists in an improved dryer required for 
drying the coals betore mixing the piteb, as us.d in maging compressed 
fuel. This diyer is formed by ove or more large cyliudcrs pisced horizon- 
tally, and surrounded by a orcs flue, aud heated by a furnace from beueath. 
these cylinders, by siumpie mechanical means, ace made to revoive siowly, 
«exposing the whole surfave alternatly to the tire. Inside uf those cylin- 
ders, and attached to them, are made spiral or inclined flanges, and at the 
ends are suitable boxes, iuvo which the cylinders are filted, 80 as to allow 
them to revolve while the boxes are stationary. Iuto one of these boxes the 
coal to be dried is piaced, aud it is thence passed through the cylinders, 
beg mvuved forward by the spral flunzes tili 1t reaches the box at the other 
end, from which it is drawn off when dry, w be taken to the mixers. At 
this point commences the Seconu part of the iaveation, which consists in the 
ewployw.ent of what is calied « traveiler or elevator, placed under the boxes 
from which the dry coal is drawn ; it is formed of a bollow trough, in which 
are u shaft and a screw, which, being made tv revolve, convey the dry coal 
towards the mixer. At this puiut it may be vecessary to add another 
elevator to raise the coal into a chamber over the mixers, where the pitch or 
other material to be mixed with it is epphed, thus saving labour and pre- 
veuling the dust which arises fom the dry cual on its removal, by the pre- 
sent sysiem, from the dryers 10 the mixers. ‘The traveller Or liberator may 
be formed by an eudiess bavd having buckets, aud vy other well-known 
mechanical contrivances. —Not proceeded wrth. 

2060. H. Parkes, Birmingham, “ Manufacture of colours fav dyeing, 
printing, &c.”"— ated 19th August, 1864. 

This invention consists in treatiny aniline with chloride of sulpbur, 
whereby the patenice ovtaims a series of colours, comprising, amongst 
others, yellow, red, purple, brown, and biack. 

2073. J. ALLEN, Dundee, “ Adhesive mixture.” —Dated 22nd August, 1864. 
This invention relates to a certain adhesive mixture to be used for the 
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purpose of tixing leather, gutta-percha, india-rabber, or any other like 
material on the surfece of cast iron, wro ght iron, brass, or any other metal, 
and e nsists of a combinaiion of common glue, ammoniacum, and nitric 
acid, or any other gum or acid of similar power and strength. The two 
lirst-named ingredients are ploced in a suitable vessel, avd properly 
dissolved by fire or sieam heat, snd when commingled by a hand stirrer, or 
by suitable machinery, the third ingredient is »dded. 

2097. H. Porrer, Manchester, ‘‘ Bleaching fibrous substances."—Dated 25th 

August, 1864, 

This invention is particularly applicable in bleaching jute and the outer 
bark or waste of flax, commonly celied shove or show. The shove or other 
fibrous sub to be bieached is first bowked or boiled in an alkaline solu - 
tion, in a manner well known t¢) bieachers; it is theu washed with water, 
and then subjee’ed to the action of a solution of sulphuric or other suitable 
acid, of the strength ofavout 1 deg. or 2 deg. of Twaddle’s hydrometer; it 
is then again washed with water to remove the acid, and a'terwards it is 
steeped in an alkaline solution of the strength uf about 1 deg. or 2 deg. of 
Twaddl.’s bydromeiter, in which it remains for about one hour. The shove 
or other fibrous substance with the alkali is then hung on to rails placed 
horiz ntally in a cloxed chamber, and submicted for about ten or twelve 
hours ‘o the action of chlorine gas, which miy be generated by pouring sul- 
phuric acid on a mixture of manganese and com noa salt, placed in a leaden 
still, and heated by a steam casing. or the chiorine gas may be produced in 
any other convenient manner. Afier this the florous sub.tance is removed 
from the closed chamber and placed ina eovered pan, in which a partial 
vacuum is formed, t» prepare the florvus sabstawe tr vcing mmpreguated 
with a solution of chlorine lhqaor of absut 5 dez. of Twaadie’s hydrometer, 
which is admitted into the covered pan and passed through the florous aub- 
stance. The wpe ations of forming a parvial vacuum aud admitting a solu- 
tion of chio:ive liquor are repeated as often as may be found requisite to 
remove the impurities from, and to bleach, the fibrous substance. The 
chlorine liquor may then be washed out to complete the operation. 


2104. R. Hite, Birmingham, “ Manufacture of iron and steel.” —Dated 26th 
August, 1864. 

In manufacturing iron and steel according to this ipvention the inventor 
takes pig or cast iron and melts and puddles it in a puddling fa nave. He 
puddles the said iron until it is so far decarvonised that it assumes a pasty 
cousistency, and can be balled. When the cast iron has been br ucht into 
this state by the paddling process it has beon deprived of any su pnur and 
phosphorus it may have contained, and of so much of its carbon as to have 
become soft steel or iron of the kind commonty called homogeneous iron. 
He makes the partially decarbonised iron into balls in the ordinary manner, 
and transfers the said balls to a melting furnace. The raid balis are melted 
in the melting furnace, and the steel or iron poured into ingot or other 
moulds. Before melting the balls in the meiting furmave they may be 
operated upon either by a squeczer or forge hammer, so as to remove some 
of the scoria formed during the puidling process. When it is wished to 
produce hard steel he adds to the meitea stecl in the melting furnace a 
quantity of cast iron, known in merce as spiegeleisen, the quaniity 
added being dependent on the degree of hardness it is wished to give to 
the steel; the greater the quantity of the spiegeleisen added to the melted 
steel the harder the steel will be. The furnace employed may either burn 
solid or gaseous fuel. The melting ‘w nace may either be used with or with- 
out a blast of air.—Not proceeded with. 

2105. C. G. Lunpbora, Sodertelje, Sweden, * Brtracting oils from coal or 
other bituminous substances yieding hydroccrbon oils."—Dated Wh 
August, 1864. 

The present invention is to prevent or greatly diminish the coating 
which occurs in revolving retorts, so that a great number of charges may bs 
run without any cleaning or stopping the work, while, at the same time, a 
much larger yield and a better quality of oii is obtained, and the heat is d s- 
tributed more equally inthe retort. The inventor obtains the desired result 
of keeping dowu the coating and distributing the heat by introducing a 
certain quantity of pieces of iron or hard stoves with the coal or bitamen 
into the retort. The loose iron or stone will, by its specific gravity, follow 
the bottom of the retort (which may be rivbed in the interior surface) 
during its revolutions, rapidly acquiring the temperature of the surrounding 
surface exposed to the fire, and, being mixed with the coal or bitu nen, che 
latter, by the rolling acti m of the pieces of iron or hard stones, is crushed 
into small fragments. The heat is by these means diffused more equally 
through the mass, and the ad erence of the coating before alluded to aunost 
prevented.— Not proceeded with, 

2106 H. Haruaway and W. Topp, Old Kent-road, London, “ The applica- 
tion of a new material for the munufactnre of paper, cardboard, 
mil\loard, papier mache, &c.""— Dated 26th August, 1804, 

This mveution consists in the employment of epeut tau tor the manofie- 
-— of paper, cardboard, miliboard, papier mache, &.—Not proceeded 
with, 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, ge. 
1973. P. A. J. Dusanvin, Paris, ** Bectric telegraphs.” —Dated 8th Auguat, 
1364 


The patentee claims, First, employing in electric apparatus a resistance 
suitably appropriate for giving passage to most part of the extra current, 
which diminishes considerably the s;arks at the breaking pomts of the 
circuit, Secondly, employing, for inking the type wheel of printing tele- 
graphs, silk, cotton, wool, or other hairy substance, serving either as a 
statiovary or movable brush or pad, the ink being fed through the welt or 
the cloth, aud a pled by the hairy surface on the types, whatever may be 
the form or arrangement of the inking apparatus, ‘Thirdly, employing in 
the cluckwork movement, whereby the type wheel is wade vo rotate, 
escapements so disposed as to work spontaneously through the simple 
action of tue driving spring or weigut, as described, the action of the very 
current itself serving to regularise this rotation one character ata time, 
Fourthly, employing a new variable discharge invertor, Fifthiy, employ- 
ing any soucding or warniug organ or apparatus, arcanged as deseribod, 
and working at the expediting station at the command of the receiving 
station. 

2029 8. Moore, Lirerpool-street, Bishopsgate-street, London, “ Blectro-gild- 
ang.” —Dated 15th August, Lsi-4, 

This 1avention covsists in the use of an entirely new solution, and, by a 
simple ant inexpeasive arrangement of battery, strong battery power is 
not requ red ta conjunction wich such sulution, Tae solutive ts composed 
as follows :—Prus»iate of potash, avout L Ib; pearl potash, 2 oz. ; iodide 
loz ; carbo .ate of soda, 1 oz ; cyande of copper, 30 grains; cyanide of 
silver, 8 grains ; flue gold, 14 oz. ; water, turee quarts. ‘The patentee doos 
not jimit bimseif to these proportions, but he finds them to bo the most 
suitable to the purpose. He applies a batiery, of which the contactor is a 
zinc plate, with a copper wire attached there:o, the other end being con- 
nected to the article to be gilt in tue bath, the zune plate being saspeaded 
in the solution, 

2063. J. TuomsEN, Copenhagen, “ Batteries for generating electricity.”"— 
Dated iMih Auyust, i8s4. 

These b teres consist of a box made from insulating mvterial, and 
divided by plates of platinum, or piatinised metal, or carbon, The ve ls 
betweeu the plates ¢ ntam eulpburie acid, or avy other conductive substauce 
dissviverin wate. In order vo pr duce the elce rie curr at the surface of 
each plate is churged on one side with oxygen, and on the «he> side with 
hydroz-u, Which is obtained by sending successively an clestriea! carrent 
tnrouch each separate ceil, by weans of which the water is decomposed, 
and, cons: queutly, the oxygen is coated or charged on ou side of (he plate 


of tbe cell, and the hydrogea on the side of the plate Ou the other cide of 
the ceil, Toe apparatus by which this is obtained 1s the * dispeasatory,” 
cousisung of a flat ring made from insulating materia, ou which the same 


number of radial wires or piates of metaiis applied as toe batiery contains 
of plates, so that cach wire or plate is ¢ muected with a corres sonding 
plate in the battery. Throush tue meddle of the ring is piace! as axie, 
which receives a siow rotary movement vy means of an el cbro-m eguetic 
machin: spring Work, or some Suitable mechauical motive power. Two 
couducturs are aflixed to this axle, which communicate with toe wo pstes 
of a common galvame apparatus, The eiecirical current from the waivanic 
apparatus 18 Lous sentthrough hat ceil, the platinum plates of which « m- 
municaie with the two wires in connection with the poivs of the galvanic 
apparatus, and vy which means the water is decomp sed with oxygen aad 
bydrozen, which deposits on or charges the platinum plates. By the rota- 
tion of the axle the poles of the galvanic apparatus are successively brought 
into galvanic communication with ali the pates in the battery, aud when 
the axie has made an entire rotatio: ali the plates are charged. In this 
state tue battery contains the followmg series of the avvve-named 
matcrials—platinum, oxygea, acid, hydrogeu, platinum, aud so on in the 
said range, aud the battery is equal tv the same number of usual galvanic 
elements. The battery is, in wis stave, in workng order, aud produces a 
consi@ut electrical current as long as the rotatiun of the dispensatur is kept 
up. The conversion <f the quantily of electrici\y into intensity is couse- 
quently obtained in the foliowiug manuer and priuciples, viz., that one 
s:ngle Ordinary galvanic element is capable of producing the quantity of 
electricity which is necessary Wo charge ¢ mtinuvusly ali the ¢ tis of this 
baitery, and that the eleciru-motive puwer of this battery deveads on tne 
number of celis which the same contains, aud which may be increased ty any 
given number, so thar the iuteusity of the current increases in the same rativ 
us the number of the cel:s. 

2020. R. A. Brooman, Fleet-street, London, “‘ Machinery for winding, un- 
winding, and paying out telegraph cables.”"—A communicat.on.—Dated 
23rd August, 1864. 

In Jaying teiegraph cables two chief difficulties are met with, viz., the for- 
mation ot knots and kinks, and the rupture of the cable. By this myention 
these difficulties are overcome. 


Lhe improved machinery consists, tirst, of 
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a combination of drums, on each of which, in portions of about equal length, 
the cable is wound. Secondly, of a number of accessory appliances, the 
details of which are too elaborate to be quoted here. 


Cass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 
1918. C. HocuGesanet, Newton-road, Westbourne-grove, ‘‘ Extending skirts 
or crinolines.”— Dated 2nd August, 1864. 

For the purpose of this invention the inventor prepares spring hoops of 
metal wire coiled in the form of a helical coil, which helical coil he forms 
into a hoop by uniting the ends, such hoop forming one of the extending 
hoops of the skirt ; and he introduces as many of such helical coil hoops in 
the skirt as may be desired.—Not proceeded with. 

1921. 8. Hawkswortu, Doncaster, ** Floor-cloth."—Dated 2nd August, 1864. 

For the purposes of this invention, wool or other fibrous material is 
taken and passed through a carding engine, and the loose sheets which 
come from the carding engine are laid one on the other until a sufficient 
thickness is obtained. The lated sheets of fibre so obtained are 
then passed along upon a canvass belt or sheet, and passed through a bath 
of size made from Irish moss, or other materials from which size is 
obtained, the bath of size being by preference of a strength of about one 
pound of glue to two gallons of water. The canvass belt then carries the 
accumulated sheets through close pressing rollers, or the accumulated sheets 
may be passed through the rollers before passing through the bath of size. 
The consolidated sheet of fibre is then dried and further consolidated with 
a cementing composition, which is applied evenly all over the uppermost 
sheet, and this is conveniently done with an india-rubber roller, t» which 
the composition (which is rendered sufficiently fluid by heat) is applied in 
a similar manner to that in which a roller is employ by printers in 
spreading their ink, and while the composition is still tacky the plastic 
compound or mosaic pavement hereinafter described is applied to it. The 

cementing composition is conveniently prepared by mixing together 1 |b. 
of bees’ wax, 2 1b. of Venice turpentine, and one gallon of strong boiled 
linseed oil; the solid materials are melted by heat, and the whole well 
stirred together. The fabric prepared in the manner above stated forms 
the base of the floor-cloth, and is to receive a surfacing material, produced 
and applied in the following manner :—Linseed oil is taken and boiled 
slowly or simmered in a close vessel or boiler for some day, with a small 
proportion of litharge and Burgundy pitch, until they become of a con- 
sistency somewhat similar in fluidity to tar; this compound is then placed 
in a masticator, or mixing hine, and bined with suitable colouring 
matters, earths, or pigments, so asto produce any desired colour, and such 
colouring matters may be employed and mixed as to imitate marbles or 
stones when rolled out into sheets, Itis preferred to employ at the rate of 
about a quarter of a pound of litharge to each gallon of oil. This mixture 
is caused to simmer or boil slowly for about three days, when about two 
pounds of Burgundy pitch is added to each gallon of the oil in the previous 
mixture, the pitch being in a boiling state, These materials, being well 
mixed, are allowed to simmer for about half an hour, The mixture is kept 
for some days and then used ; it is rolled out into sheets between or on to 
paper, calico, or other fabric suitably prepared with size or otherwiso, to 
prevent it absorbing the oil of the plastic compound. If two surfaces of 
paper or other fabric are employed, one of the surfaces is then to be re- 
moved or stripped off from the sheet of compound, and the sheet is then to 
be cut into any desired forms or devicer, or parts of devices. Pieces of 
various colours prepared in this manner are brought together, so as to make 
up 4 mosaic pattern, and they are caused to adhere to the surface of the 
base fabric, while the cementing composition thereon is still tacky ; the sur- 
faces which are not covered with paper, or from which the paper has been 
stripped, being applied to the surface of the base fabric. The whole is then 
passed betwen pressing rollers, or otherwise consolidated by pressure, and 
by this means the surface pieces are firmly attached to the base fabric. 
The second surface of the paper or other fabric used, wheu making a sheet of 
the surfacing material, is stripped off after the pieces have been made to 
adhere. Varied patterns may be produced according to the forms and 
devices into which such sheets are cut, and the various colours which are 
used in composing a surface. 
1923. A. Smiru, Hackney-road, London, “ Sewing machines."—Dated 2nd 
August, 1864. 

This mvention consists in causing the needle in sewing machines to 
descend and rise alternately in two different vertical planes, in manner 
hereafter described, whereby the patentee is enabled to effect, among other 
stitches, that which is known as the button-hole stitch. He accomplishes 
this end by imparting to the needle carrier frame, at every other stroke of 
the machine, a forward »nd then a backward motion, whereby the two 
different positions are obtained; and in each plane the needle and other 
parts complete one stitch. After every such complete stitch the needle 
carrier frame moves the needle forward or backward into a different vertical 
plane, to perform a new and complete stitch, and soon. The hole in the 
work plate, through which the needle passes, is elongated, and instead of 
there being only one slot under the plate for the needle to work in, the 
patentee provides two separate slots. Supposing the invention to be 
applied to a Thomas’ machine, then upon the main shaft the patentee 
fixes a small toothed pinion, which gears into a wheel with double the 
number of tecth to that on the pinion. ‘The inner edge of this wheel, just 
nside of the teeth, is formed with a double cam groove ; a friction roller on 
one end of a connecting rod, supported by an upright, works in thie groove, 
while the other end of the connecting rod is attached to the frame ia which 
the needle carrier rises and falls. He provides a horizontal groove in the 
fixed head of the machine, and fits a tongue on the back of the needle 
carrier frame to work in that groove. Atter the needle and other paris 
have performed one stitch, as in Thomas’ machine, the connecting rod 
is thrown furward by the pinion and wheel hereinbefore described, and 
drives the necdle carrier frame forward, in which position, by the working 
of the machine, the needle and parts perform another stitch ; on this stitch 
being pleted, the ting rod draws back the needle carrier frame 
into the position from which it first started, and so on. The slot in the end 
of the lever which receives the stud on the needle carrier is made longer 
that: usual, to allow of the forward motion of the needle. When he requires 
the work to be moved forward only at every other revolution of the 
machine, in order to prevent it moving forward, as it would in a Thomas’ 
machine, at every revolution, then he places the time and stitch cams on 
the bosses of the large toothed wheel, whereby he obtains the effect 
required. 

1930. P. G. B, Wesrmacort, Elswick, Newcastle-upon-Tyn, “ Hydraulic 
cranes.”—Dated 3rd August, sé4. 

Heretofore in hydraulic cranes the cylinder or cylinders of the hydraulic 
machinery has or have been separated from the crane itself, and carried 
upon an independent foundation or bed-plate, Now, according to this 
invention the patentee constructs hydraulic cranes in such manner that the 
hydraulic machinery is carried within the parts of the crane itself, instead 
ot attaching it away from the crane, For this purpose the patentee places 
the cylinder and ram upon the pillar or jib of the crane, and conveys the 
water supply pipe of the engine up through the pivot upon which the 
cvane pillar turns, The pillar or jib he, by preference, forms of two parallel 
plates of iron, having at their lower ends the bydraulic cylinder between 
them, and above the cylinder guides are formed on the plates to guide the 
ram in its to-and-fro movement. The length of the cylinder and ram will 
depend upon the length of the lift required, The ram at its upper end 
carries a pulley, over which the chain of the crane passes ; one end of the 
chain is attached to the cylinder itself, ond (when the cylinder is carried by 
the pillar) the other end of the chain, after passing over the pulley on the 
ram, passes downwards, and then, after passing around a pulley below the 
top of the cylinder, rises upwards and passes over a pulley at the top of 
the pillar, and so over a pulley at the end of the jib. The water supply 
pipe, which rises - through the pivot upon which the crane pillar turns, 
as before mentioned, either passes to the cylinder, or, if the valve be also 
attached to the crane (as the patentee prefers it should be), it passes to the 
valve, and so to the cylinder. He prefers also that the pipe should pass 
through the lower pivot, as, by so doing, advantage can taken of the 
pressure of water acting on the area of the supply pipe passing through 
the pivot, to ease or relieve to that extent the weight of the parts revolving 
upon the bottom socket, and thus enabic the jib to be turned with greater 
Case, 

182. A. L. Woop, Westminster Palace Hotel, “ Sewing machines."—A com- 
muntcation.— Dated 3rd August, 1864. 

This invention cannot be described without reference to the drawings. 

1933. A. Baty, Buston-road, London, “ Apparatus for drawing off liquids."— 
Dated 3rd August, 1864, 

The object of this invention is to avoid the necessity for aciing directly 
upon the hand, upon the handle, or other means for opening the passage 
through apparatus used in drawing off liquids, For this purpose the patentee 
applies to the plug, or other means by which the passage through a cock or 
tap is opened or closed, a lever or freme, acted upon by spring or other 
pressure, with tendency to keep the passage closed, and this lever or frame 
is formed to come under the outlet from the cock or tap, or is in its posi- 
tion to be acted upon by a vessel placed to receive liquid from such outlet ; 
and the desired extent of movement to this lever or frame may be effected 
by the receiving vessel in the act of placing it in position under the outlet 
to receive the fluid desired. The spring or other pressure acts to close the 
passage again on the removal of the receiving vessel. By this means only 
the band holding the receiving vessel is neces-arily occupied by which time 
is saved and general convenience is obtained, and when drawing off hot 
liquids from urns or other vessels the danger of burning the fingers is 
rendered unecessary, 

1934. C. Bottox, Birmingham, “ Sewing machines."—Dated Srd August, 
SI 











In machines of the kind called table machines the inventor employs a 
feeder, consisting of a vertical bar or plate, the upper end of whieh is 


serrated, This feeder is capable of a rising and fal'ing motion, and also of a 





vibratory motion; the head of the feeder is situated in a slot in the table, 
and immediately under the part called the pressure boot. On the end of 
the shuttle shaft is a cam, which, on the rotation of the said shaft, acts on 
the feeder in the following manner:—The cam first strikes against the 
bottom of the feeder, and lifts it in a nearly vertical line ; as the cam pro- 
ceeds in its rotory motion, it comes against a projecting arm on the bottom 
of the feed, and thereby communicates a motion of partial rotation to the 
said feeder. When the cam escapes from the said arm, it ceases to act on 
the feeder, until, by the rotation of the shuttle shaft, it is again brought 
round and made to perform the action described. As the feeder is raised 
its serrated top rises out of the slot in the table, and grips the fabric or 
material to be sewn between the said serrated top and the pressure foot. 
By the motion of partial rotation, which the feeder next performs, the 
fabric or material is carried forward into the machine. When the cam 
ceases to act on the feeder the said feeder falls and makes a motion of 
partial rotation ina direction contrary to that it was made to perform by 
the cam ; these return motions are effected by a coiled spring. By theaction 
described the feeder is made to advance the fabric or material into the 
machine on each rotation of the shuttle shaft.—Not with. 
19°6. W. Procter, Launceston, ‘* Portable stoves."—Dated 8rd August, 1864. 
The body of this stove the inventor forms cylindrical (by preference), of 
any desired size ; the top or cover and bottom are perforated for the inlet 
of cold air and for the outlet of heated air, the top being fitted witha 
ventilator to regulate the same. A few inches below the top rim of the 
stove brackets are rivetted to the body of the stove, and are employed to 
support a movable flat plate of metal, having a hole through the centre 
thereof, over which a kettle, food warmer, or radiating fire ball of clay is 
intended to be placed. The mode of heating this stove is by a lamp 
burning _—_ oil. The vessel containing the oil is sunk down and 
supported by the foot of the stove, which is perforated to admit a free 
current of cold air to circulate all round the same. To prevent the oil 
becoming too hot, an ornamental glass door is fitted near the bottom of 
the stove, which can be removed to admit the lamp, the lamp resting on a 
perforated rim of metal inside the stove.—Not proceeded with. 


1943. A. GuTuRin and T. Tracy, Pentonville, London, ** Machinery for pre- 
paring cane."—Dated 4th August, 184. 

This machinery consists of a frame fitted with springs which embraces the 
cane, and with levers also acted upon by springs which press a boss or pro- 
jection on the levers in contact with the cane, and which bosses are armed 
with cutters capable of adjustment upon them. The cutters extend all 
round the cane, and the bosses act as guides and regulate the depth of cut, 
after the cutters have been once adjusted so as to remove the skin or bark 
of an equal thickness whatever the inequalities in the surface of the cane. 
The end of the cane is first pushed through between the cutters, and is 
then seized by holding tongs or grips, whereby the whole length of the 


applicable to cylinders, seamless tubes, and other articles of copper, brass, 
or all ixti thereof, taken in a rough state after casting to be 
Heretofore the metal has been drawn through the die 
or draw plate by means of the mandril, that is to say, by applying power, 
traction, or to the mandril, and thereby moving the metal through 
the hole, whereas, according to this invention, the power, pressure, or 
traction is applied to the metal tube or other article to be drawn or a 
which is thereby drawn or forced through the hole, die,or draw plate, 
A ding to this i jon the die or draw plate, or its equivalent, is con- 
structed with an elongated hole, opening, or contact surface; or an 
longated hole, opening, or surface is provided through which the meta! 
is drawn or forced.— Not proceeded with, 
1955. W. R. Tayuor, Oxford, ‘* Improvements in casks for wine, spirits, beer 
and other liquids, and in implements to be used for inserting pegs in 
ig or removing shives and bungs therefrom.”—Dated 6th August, 








The patentee claims, First, the application of separate and distinct peg 
holes of wood, metal, or other suitable material, to casks for wine, spirits, 
beer, and other liquids. Secondly, the application and use of conical and 
double tapered peg holes, whether made in the stave or bung of a cask, or in 
& separate movable socket piece. Thirdly, the application and use of self- 
acting internal valves for closing the and tap holes of casks. Fourthly, 
the application to casks of metal chive bales combined or not in one piece 
with a metal peg hole. Fifthly, the use of shives or bungs provided with 
peg holes and covered or not with a label or canvas. Sixthly, the intro- 
duction of pegs into their holes from the interior of casks, and the peculiar 
instrument employed therefor. Seventhly, the implement for extracting 
shives from casks for assisting in removing the screw therefrom after their 
extraction, all as described. 

1956. G. Leysuon, Burnt-tree, near Tipton, ** Manufacture of tin and terne 
plates.” — Dated 6th August, 1864. 

The patentee claims, First, introducing the plates to be tinned or coated 
in a vertical position into a frame or cage situated in the first grease pan, 
and removing the said cage and plates from the said grease pan into and 
out of the tinning pot, and into the washman’s pot, by mechanical means, 
instead of by hand. Secondly, removing and collecting the superfluous 
tin or terne metal from the lower halves of the plates, and also the tin or 
terne metal which usually accumulates on the bottom edges of the plates 
and forms a ridge there, by supporting the said plates after their removal 
from the second grease pot in a rack on an iron plate floating or fixed on a 
bath of melted tin or terne metal, thereby improving the quality of the 
plates, and economising the tin or terne metal. Thirdly, economising the 
grease used in the manufacture of the said plates by passing them between 
a pair of rolls, by the pressure of which the grease is removed and can be 
collected. Lastly, the general arr t bination of the parts 








cane is drawn through and between the cutters. After passing betweer 
the cutters the inventors utilise the central core as wel] as the strip or bark or 
skin, and passes it between an annular, or other shaped cutter, for the 
purpose of making it of even diameter in thickness throughout its Jength. 
To prevent the cutters coming together on the withdrawal of the cane they 
use a rivg or other stop.— Not proceeded with. 

1944. A. Lone, Aylesbury-terrace, Walworth, “ Apparatus to facilitate the 

acquisition of languages." —Dated 4th August, 1864. 

The object of this invention is, First, to effect various changes in the 
combinations of words or parts of sentences, so as by variety in the use or 
combination of a limited number of words or parts of sentences, to obtain 
familiarity with a larger number of expressions in a language. The 
invention is particularly applicable to a system of acquiring the colloquial 
knowledge of languages, as_ prof ded by Mr. Thomas Prendergast in a 
work by him entitled **The Mastery of Languages,” by which the 
idiomatical and grammatical mastery over language is proposed to be 
obtained. According to this system words or parts of sentences are arranged 
in relation to each other so that any one of them may be changed and 
another substituted for it having corresponding relati to the remaining 
portion of the sentence, without thereby prejudicing sense or grammatical 
construction, In carrying out the invention in its practical application the 
patentee proposes to employ hanical arrang or apparatus, which 
he calls metabolical apparatus, so constructed as to present to the eye a 
series of interchangeable surfaces marked with or carrying words, nutes, or 
sizpns, 

1947. F. THORNTON, Grosvenor-street, Camberwell, “ Presses."—Dated 4th 
August, 1864, 

This invention cannot be described without reference to the drawings. 

1048. F. J. BRAMWELL, Great George-street, Westminster, ‘‘ Manufacture of 
nuts for screw bolts, d-c.”"—Dated 4th August, 1864. 

In carrying out this invention the patentee employs a machine by which 
he indents the end of a bar of iron or other metal, heated, if required, to 
the desired I The indentation is made parallel, or nearly so, to 
the axis of the bar, and is, by preference, made as deep or deeper than the 
thickness of the intended nut. From the indented end of the bar is 
severed a piece of sufficient size to form the nut. The indentation at the 
end of the bar of metal may be effected while it is within a die of the 
form of the exterior of the nut, or this indentation may be made 
while the end of the bar is not in such a die, in which latter case the piece 
to form the nut, after being severed from the bar, is operated upon by an 
internal or external die ordies, or both, so as to bring it into the right 
form, or if desired, the piece of metal, even when indented in a die, may be 
subsequently operated on in other dies. In order to facilitate the forma- 
tion of the nut it is preferred that the section of the bar of metal should 
be similar to that of the intended nut. The machine is provided witha 
stop or gripping arrangement for holding the bar while being indented. 
The piece when cut off is carried to the finishing dies, from which it is dis- 
charged when finished, or, if desired, the finished dies may be brought up 
to receive the piece which, when finished, will be discharged therefrom. 
The indented end of the bar is cut off therefrom either by shears or by a 
saw, and a nut blank with a hole through it is thus formed. 

1951. J. Heypon, Coventry, “ Apparatus for making them in which metals 
are to be cast.”—Dated Sth August, 1864. 

This invention relates to apparatus whereby the pattern is pressed into the 
sand and moulded by pressure exerted by a steam piston, or it may be 
~ cree power, or even by a rack and pinion, or other mechanical equiva- 

ent. 

1952. J. Lex, Lightcliffe, near Halifax, “‘ Apparatus for working or pre- 
paring leather for mill straps or driving belts, &c.”"—Dated Sth August, 
1864. 














This invention relates, First, to the shaving and levelling of leather or 
hides, the object being to shave and level a ‘* butt” of leather, ora whole 
hide at one operation or process, by mechanical means. The knife the 
patentee employs is constructed in short lengths, set true and fixed in a 
frame or pair of jaws, at a suitable distance apart from each other, so that, 
when applied to the hide, each knife or part will act thereon independently 
of the other, shaving the hide in furrows or strips. The roller, on which 
the hide is supported and conducted in contact with the knife, is formed in 
swells and recesses, to suit the knife or parts thereof. The hide to be 
shaved is attached toa roller which is capable of sliding endwise, so that, 
when the hide has passed the knife or knives shaving it in the several 
parts or furrows, it can be traversed, carrying the hide under the knives at 
other parts to be operated upon in like manner. §S dly, the i tion 
relates to machinery for cutting or paring the ends or edges of leather 
taper, so as to be spliced or joined even!y together ; and the improvements 
consist in applying a roller under the knife, which is supported upon the 
ordinary inclined table, and raised or lowered thereby, so that the splicing 
or cutting is effected against the roller instead of against the table, as 
heretofore ; also in applying a number of short knives and a roller with 
swells and recesses, for splicing wide widths of leather. The table is also 
capable of sliding or moving either endwise or sidewise, and of being raised 
or lowered at either end, so as to regulate the length of splice and 
thickness of cut, as may be required. Thirdly, this part of the invention 
relates to the manufacture of mill straps or driving belts, and consists in 
joining two sheets of leather with their flesh sides together by cement, the 
= sides forming the outsides or surfaces thereof, whereby such straps or 

pelts are rendered more durable than heretofore. For this purpose the 
——_ employs two winsels or rollers, on which the separate sheets, after 
ing cut to the proper breadth and thickness, are wound ; also a chamber 
heated by hot water pipes, steam pipes, or other suitable heating means, 
through which the sheets are passed to be prepared to receive the cement, 
which is supplied by brushes or other suitable means on coming out there- 
from ; or heated cylinders may be employed for this purpose. Also aseries 
of pairs of pressing or squeezing rollers, betwixt which sheets are passed 
in succession, and thereby pressed and caused to adhere securely together. 
Each pair of the said squet zing rollers has a slightly increased surface speed 
over the preceding pair when in motion, so as to stretch ihe leather while 
passing betwixt them. Or, instead of these rollers, a series of screw or 
lever presses may be employed for pressing or squeezing the parts together, 
which may be mounted on a slide table, and motion given thereto by rack 
or screw, for drawing the strap forward while the pressure is upon it, the 
strap being then held by a stationary press or pair of jaws, while the table 
is moved back to take another length, when the pressure is taken off ; but 
he prefers the rollers. The winsels or rollers have brakes applied to retard 
their rotation, so as to keep the leathers on the stretch on passing the hot 
chamber or over the hot cylinders. Guide plates are applied, which are 
capable of being adjusted to the width of the strap or belt, to keep the 
same in proper position during its passage ; and carrying rollers are also 
employed for supporting and conducting the straps or belts through the 
machine, which rejlers, or some of them, he prefers to be heated. He also 
applies two adjustable knives to two guide plates, to pare or shave the 
edges of the straps, bringing them to uniform widths as they pass through 
the machine. 
1954. M. Henry, Fleet-street, London, ‘‘ Apparatus for manufacturing 
cylinders, pipes, tubes, &e.”—A communication.—LDuted Sth August, 








the 'y OF app used in carrying out the said improvements. 


1963. N. McHarris, Glasgow, * Improvements in treating iron plates for 
ship building, boiler muking, and similar uses, and also wrought ironin 
other forms, to render rt capable of resisting oxidation or destruction by 
seaand other water, &c."—Dated 6th August, 1864. 

For the purposes of this invention the wrought-iron, whether it be in the 
form of plates or sheets, or forged or fashioned to any desired shape, is 
surrounded with oxide of iron, or oxide iron ore, or with oxide of man- 
ganese, or oxide of zinc,‘or matters containing these or similar oxides or 
substances, and the whole is heated, by preference, to a full red heat ; it is 

intained at this t ture for many hours, and afterwards is gradually 





cooled. 

1969. W. E. Gspar, Wellington-street, Strand, London, “An improved 
costor.”"—A communication.—Dated 8th August, 1864. 

This invention cannot be descrived without reference to the drawings. 
1971. L. Youne, Bow-lane, Cheapside, London, ‘* Cocks for supplying water.” 

—Dated 8th August, 1864. 

For the pu of this invention cocks which are worked by floats, and 
are usually called ball cocks, are constructed in the following manner :— 
Spherical valves are, by preference, employed, and such valves are, as 
occasion may require, made to shut against their seats in such manner as to 
open against, or with the flow of, the water. In each case the lever to 
which the float is attached is supported by, and moves on, a knife edge 
bearing, in a similar manner to a scale beam, by which the lever is rendered 
less liable to be set fast. When the spherical valve of a ball cock is 
intended to act against the flow of the water, the lower end of its stem is 
supported on the lever at a position intermediate of the float and the end 
of the lever, where it is supported on a knife edge bearing. When the 
spherical valve of a ball cock is to act with the flow of the water, the stem 
of the valve is connected to the lever at a point beyond where the lever is 
supported ona knife edge bearing. The stem of the valve is, in some 
cases, caused to act on, and be supported by, a knife edge bearing on the 
lever. 

1972. J. LesswaRk, Great Alie-street, London, ‘‘ Ball valves for drawing off 
condensed water in steam apparatus.”—Dated 8th August, 1864. 

According to these improvements the inventor mounts this improved 
valve on a hinge -—, near to the surface of the valve, and he mounts the 
ball by which it is to be operated on the top cf the valve itself; there is 
thus no lever extending the ball from the valve and occupying room. 
The ball and valve may be enclosed in a vessel little larger than the ball 
itself; thus, for instance, if the ball be two inches and a half or three 
inches in diameter, he places it in a spherical chamber of about four inches 
diameter internally, the communication with the steam jacket or water 
condensing space being at the top, and the escape valve of the condensed 
water at the bottom. He fixes the ball of the valve by ashort stem passing 
through the valve, which has a-small hole bored up the stem into the 
interior of the ball, which allows any water that may get into the ball to 
escape.—Not proceeded with. 

1975. E. and F. Crook, Carnaby-street, London, “ Brackets for supporting 
banner screens, reading desks, &c.”—Dated 9th August, 1864. 

This invention consists in the construction of buckets as hereafter 
described, whereby they may be turned to the right or left, ur raised or 
lowered without altering the horizontal or vertical position of the article 
or articles attached thereto or suspended therefrom. The patentees hinge 
to a fixed point, by preference, two rods, which are set parallel to one 
another, and are divided and united at each end by two small vertical 
junction bars, which, as the rods are moved about the hinge to the right or 
or left, or up or down, always maintain them parallel. When the bracket 
is, for example, used to support a banner screen, the outer vertical small 
—— bar has a Jong arin hinged to it, and this arm carries a cross at 

ts outer end, to which the screen is attached or suspended ; thus it will be 

seen that, no matter in what position the two rods are placed, the long 
arm carrying the cross bar will always maintain a horizontal position, and 
the screen will hang vertically. ‘To support a reading desk the desk is 
attached at or near the outer vertical) junction bar on a short arm corre- 
sponding to the long arm, and this arrangement, whether the arm be long 
or short, applies to any article the bracket may be required to support. 

1977. W. Ricuarps, River-street, Myddelton-square, London, “ Measuring 
the passage of liquids.” —Dated Yth August, 1864. , 

The patentee claims, First, the employment, as a sealing medium in 
apparatus for measuring water and other liquids, of mercury or other 
suitable liquid considerably heavier than the liquid to be measured. 
Secondly, the adaptation or combination of apparatus for measuring water 
or other liquids by the aid of mercury or other liquids considerably heavier 
than the liquid to be measured, as w sealing medium to the liquid being 
measured. 

1982, W. CuARK, Chancery-lane, London, “ Improvements in the manufacture 
of wndia-rubber balls, and other elastic recipients, and in the valves 
applied to the sume.” —A communication.— Dated Yth August, 1864. 

The inventor states that he has found that the most convenient and 
certain method of closing balls and other recipients is by adapting the said 
closure to the internal face of the recipient. This invention consists, First, 
in the application of the above principle for closing balls and other elastic 
recipi independently of the means employed for realising the said 
application ; and, further, in peculiar arrangements for producing in on 

tficacious, co jient, ani ical manner, the automatic closure of the 
said balls from the inside, which arrangements form part of the present 
invention, as also the various applications of the same. 


1985. J. Pratt, College-place, Camden Town, ‘* Type-writing machine.”— Dated 
10th August, 1564. 

This invention consists in an improved machine for printing rapidly upon 
paper by the simple manipulation or fingering of keys suitably arranged 
upon a key board, which may be used for reporting speeches or proceedings 
at public meetings and elsewhere, or for any other purpose where rapid and 
legible writing or printing is or may be desirable.—Not proceeded with. 
1987.G. Haseuting, Southampton-buildings, Chancery lane, London, * Spring 

tension regulator.”—A communication.— Dated 10th August, lo64. 

This invention cannot be described without reference io the drawings. 
The patentee claims regulating or controlling the action of a spring by means 
of an adjustable eccentric. t 
1995. J. Russeut, Metherwell, Lanarkshire, ‘‘ Apparatus for rimming, 

widening, or fairing rivet holes.” —Dated 11th August, 1864. : 

By the present invention the tool (which may be of any of the hinds in 
use for rimming, widening, or fairing holes, by a rotatory movement) is 
carried by a spindle mounted horizontally in bearings in a machine framing, 
and driven by gearing from any convenient prime mover ; the tool,,with its 
driving gear and framing, may constitute a separate machine, or it may be 
conveniently bined with punching or rivetting details of the kinds iv use 
that ere driven by means of a rotatory shafting, or otherwise, and two or 
more rimming tools may be carried in the same machine. 

1999. A. V. Newton, Chancery-lane, London, “* Manufacture of printing 
types.” —A communication.—Dated 11th August, 1854. : 

This invention consists in the production of printing type from materials 

















This invention relates to the operation of drawing, and is chiefly ! harder and more durable that type cast from the well-known type metal. 
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This object is attained by cutting the type in a machine adapted to the pur- 

pose from strips of metal each having a row of type heads on one edge. 

2001. R. A. BRooMAN, Fleet-street, London, *‘ Producing luminous placards, 
signals, and adverti t3.”"—A ication.—Dated 11th August, 
1864 


This invention consists in the special application to a new method of pro- 
ducing placards of the processes of lighting and optics in use for the projec- 
tion at a distance of luminous images. For example, the inventor takes a 
magic lantern, or dark chamber, and introduces glass slides bearing the 
signs and ters of the p 
the inscriptions and signs, repelled by the lighted optical apparatus, at a 

in a l 


long. di » luminous for t. : 
moving surface. These inscriptions are permanent or fugitive, according 





- 








to whether the apparatus is fixed or not. By this new application, a new | 
licable to 





mode of advertising is constituted, app cial wants, whether 
n theatres, upon walls and public monuments, or elsewhere. The brilliancy 
of the luminous inscription will depend upon the intensity of the light used 
in the apparatus. By electric light, or the Drummond light, and concen- 
trating several focusses, a light may be passed on a given point nearly 
equivalent to that of the sun, The sharpness of the inscription projected 
may be obtained by means of converging ienses moved by a rack.—Not pro- 
ceeded with. 
2002. P. Lane, Tuilerie-street, Hackney-road, London, “ Knife for cutting 
the clamps of boots and shoes.” — Dated 11th August, 1804 é 
The object of thisinvention is to effect an economy in time and material 
in forming the clamps of boots and shoes. ‘the invention consists in the 
employment of a knife so formed as to cut irom the centre or boy of the 
clamps a piece of leather of such form as to be adapted to the formation of 
the side of another clamp.—Not proceeded with. 


2007. A. ALISON, Cannon-street, and J. Suaw, Smithfield, London, ** Elevators 
jor raising water and minerals from collieries and mines, dc.” —Dated 
12th August, 1864. : apie 

The patentees claim, First, the raising of minerals or water from collieries 
or mines inside an air-tight cylinder or tube by means of air. Secondly, a 
machine for lowering and raising the workmen and others up and down 
the shafts of mines and collieries inside of a close cylinder by means of air. 
Thirdly, the ventilation of collieries and mines by the use of an apparatus 
worked by a piston in an air-tight cylinder the whole length of the depth of 
the shaft. 

2008. G. HasxLting, Southampton-buildings, Chancery-lane, London, 
** Churns.”—A communication.-— Dated 12th August, 1804. 

This invention cannot be described without reference to the drawings. 

2010. G. Davigs, Lincoln’s-inn, London, “* Sewing machines.”— A communica- 
tion.—Dated 12th August, 1864. 

This invention cannot be described without reference to the drawings. 

2017. W. Jones, High Holborn, London, *‘ Machines or presses for stamping 
or embossing paper or other substances.” —Dated 13th August, 1864. 

This invention relates to a former patent dated 6th November, 1860 (No. 
2719). The First part of the present improvements consists in making the 
press with a circular aperture in a vertical line with the die holder, and 
concentric therewith. In this aperture the inventor places a spiral spring, 
one end of which presses on the top of the die holder, and the other end of 
the spiral spring abuts against the end of a screw working through a plug 
fixed on the top of the aperture; by turning this screw the strength of 
the spring can be i d or diminished, so that cardboard can be 
embossed with the same facility as the thinnest paper. The Second part of 
the invention consists in the application of a lever to raise the plunger or 
die holder instead of the horizontal axis and wheel and tappet, as in the 
former patents,—Not proceeded with. 

2018. E. ANDRIES, Schaerbeek, near Brussels, ‘‘ Apparatus for purifying 
every kind of water.””—Dated 13th August, 1864. 

The patentee claims causing the water to pass through parallel, vertical, 
and horizontal layers of different filtering materials to a chamber in the 
middle of the filter, from which it is drawn off in a purified state by suitable 
means. Also, enclosing parallel layers of filtering materiais between two 
pertorated metallic chests or cases lined with linen or other fibrous material, 
the inner chest forming an inside chamber containing the end of the pipe 
through which the water is drawn off in a purified state. 

2020. G. Bepson, Manchester, “ Spinning or twisting wire jor fencing.”— 
Dated 13th August, 1864. 

This invention cannot be described without reference to the drawings. 
2021. J. B. Burront, Soho-square, London, ** Bracelets, chains, rings, and 

other articles of jewellery.” —Dated 13th Jugust, ls64. 

The patentee claims the manufacture of bracelets, necklets, waist belts, 
and other articles of jewellery of flanged or grooved strips of meta! wound 
and interlocked with each other, as described. He also claims the applica- 
tion ot mandrils and lead, zinc, or other soft metal wires, in the manufac- 
ture of jewellery, as described. 

2022. J. HopGart, Paisley, “ Presses.” —Dated 13th August, 1864, 

This invention is applicable to that class of press for pressing cotton or 
other substances where the box or trunk in which the cotton or other 
substance is placed in order to its being pressed and formed into a bale, is 
double, having the doors where the bale is delivered intermediate of the 
length of the box or trunk, and where the box or trunk has two followers, 
which when at work are caused to approach each other, and press the 
cotton or other substance between them. The box or trunk it is preferred 
shouid be fixed in a vertical position, and filled from the top, but this is 
not essential. The invention consists in combining with such a press levers 
actuated by a hydraulic or steam cylinder, in order simultaneously to act 
on the two followers of a press. 

2030. R. A. BROOMAN, Fleet-street, London, “‘ Aerostatic ivachine.”—A come 
munication.—Dated 15th August, 1864. 

This machine may be used for travelling through the air, or as a toy. It 
is composed of a hollow body, with extending arms, concave below, and 
with a horizontal tail, concave above ; it carries a screw when used as a 
toy. When used for travelling through the air the body is in the form of 
a basket for containing the aeronaut, the arms are fixed for a distance 
from the body, and terminate in wings or flappers; springs are fitted at 
the connection of the wings and arm, and by means of cords the aeronaut 
works the flappers, and may progress even against the wind. When as a 
toy the body is in the shape of a bird, and the arms and wings are fixtures; 
extending upwards from the body is a rod, which carries a screw movable 
upon the rod ; the air causes the rotation of the screw and carries along 
the toy.—Not proceeded with. 

2036. W. Yur, Glasgow, “‘ Rolling mills and couplings for the same, &c,."— 
Dated 16th August, 1864. 

The patentee claims, First, the fixing of the reverse motion wheel of 
rolling mill gearing on a tubular shaft supported in bearings on buth sides 
of the wheel, and having the clutch shaft passed through it, as described. 
Secondly, the constructing of plings of a posite character, or com- 
bining a limited yielding with an ultimate unyielding connection as 
described. 

2037. W. Dove, Rippenden, near Halifax, “‘ Applying water marks in paper.’ 
—Dated 16th August, 1864. 

The patentee claims the application and use of water marks, or other 
similar marks or lines, in or on paper as aids to instruction in writing, 
crawing, arithmetic, book-keeping, correspondence, and similar [purposes, 
or avy one of, or ali, these. 

2042. G. Hopason, Wickliffe, Cleckheaton, Yorkshire, “‘ Hand drilling appu- 
ratus.’—Dated 17th August, 1864. 

This apparatus consists of a drill spindle screwed externally, and with a 
longitudinal groove in it. A box or lever fits on the said spindle, capabie 
of sliding thereon, and having a pin or set screw entering the groove, to 
prevent its turning around on the spindle. A round arm projects from this 
box, which is to be used for a lever handle when the apparatus is used as a 
rack drill, and for a bracket to suppor: the spindle when employed as a 
gtand drill, On the box area bevel wheel and a spur wheel, which are con- 
centric with the spindle ; and also there is a stud carrying another bevel in 
gear with the other, and on which is a winch handle for giving rotary 
motion to the spindle ; or a pulley may be applied instead of a winch, so 
as to drive it by power. A short rotary spindle is also carried by this box 
or lever, with a spur wheel on each end, one wheel gearing with the spur 
which slides on the drill spindle, and the other with another spur wheel 
screwed on the drill spindle under the box, One or more of these spur 
wheels are capable of being changed, so as to vary the number of teeth in 
each respectively, in order to produce a differential slide motion of the drill 
spindle as required. The stand or claw for holding the arm of the drill 








spindle is constructed so as to be fixed by clams and screw, which, when | 


not in use for supporting the drill spindle, can be used as a vice ; and the 
avi}} spindle, by removing the winch and bevel, and by means of a ratchet 
on the Jever taking into one of the wheels on the spindle, can be converted 
into a ragk or ratchet drill. The stand is also constructed so that the drill 
spindle may be inverted and placed in the stand, to constitute a lifting 
suck, the back of the bevel, to which the winch is attached, also forming a 
worm or spiral groove, to fit into the teeth of the spur wheel, which is 
screwed on the drill spindle, and thereby become a powerful leverage for 
lifting or raising heavy weights.— Not proceeded with. 

2044. W. Davzien, Deptford, “ Apparatus for regulating the pressure and 

supply of gases or elustic fluids.” —Dated 17th August, 1864. 

This apparatus is inteuded more particularly to be applied to regulating 
the flow of gases from a vessel containing gas at a high pressure to anvther 
i which it is intended to be kept at a low pressure, such as is required for 
the supply of illuminating gas to burners, The apparatus wili be found 
partivalarly adapted for the supply of gas to burners used in railway trains, 
wut may siso be employed for regulating the pressure of gas under other 
<ircumstances. In carrying out the invention the gas under high pressure 
is kept stored in a strong rigid metal holder or vessel capable of resisting a 
considerable internal strain. This holder communicates, by means of a pipe 
provided with a suitable valve, with a movable metal holder, which is sup- 


t or placard desired. He projects | 


form upon a screen, wall, or other fixed or | 


ported between vertical guides, and rises and falls in the same manner as 
an ordinary gas holder of a gas works. This holder works in a hydraulic 
joint in the usual manner, so as to prevent leakage ; and it may be counter- 
balanced by weights, so as to give any desired pressure in the exit pipe 
leading therefrom to the burners. The valve on the pipe leading from the 
high-pressure vessel to the low-pressure vessel or holder is commanded hy 

a lever, which is connected by a link or rod, or in any other like and con- 

venient manner, to the movable and low-pressure holder, so that, as this 

burner rises and falls, it will act on the valve and allow more or less gas to 
pass from the high-pressure to the low-pressure vessel or holder. 

2047. T. P. Treeaskis, Perran-ar-Worthal, Cornwall, “ Improved use of 
magnets in over-balancing weights.” — Dated 18th August, 1864. 

This invention consists in arranging certain sliding magnets in connec- 
tion with a wheel, whereby a continual over-balancing of the sliding 
| magnets or soft pieces of iron is produced, the sliding magnets or soft 
| pieces of iron being drawn away from the centre of the wheel on the one 
side of the centre of the wheel, and towards the centre of the wheel on the 
other side of the centre of the wheel. The power produced will be in pro- 
portion to the size of the whole apparatus, and especially the weight of the 
| sliding magnets, or soft pieces of iron, in the severing machine.—Not pro- 
| ceeded with. 
| 2046. G. CouEs, Gresham-street West, London, J. A. Jaques and J. A. 

FANSHAWE, Tottenham, “* Manufacture of tubular and hollow articles.” 
—Dated 17th August, 1864. 

In carrying out this invention the patentees first make a core on which to 
form the article, and which, ifa flexible tube of considerable length is re- 
quired, must be made flexible. For vessels of capacity, however, from 
which the core may easily be withdrawn, it is not essential that the core 
should be elastic or flexible, and such core may, therefore, be made of iron 
or other metal. Supposing it be desired to produce a length of tube or 
hose according to this invention, a flexible core is first prepared by cover- 
ing a rope, of suitable size, with sheet rubber, gutta-percha, or other 
analogous cr suitable gum, so as to produce a smooth surface, which must 
be well lubricated by being covered with French chalk, or other substance, 
which will facilitate the withdrawal of the core after the tube has been 
made thereon. 

2050. J. J. Parkes, London-street, Paddington, “ The application of gas and 
other fluids or liquids for lighting and other purposes."—Dated 18th 
August, 1864. 

This invention relates to a means of applying gas on railway lines, in 
tunnels or elsewhere, in order to afford light while effecting repairs to the 
permanent way or otherwise. This object has hitherto been but imper- 
fectly effected by means of naphtha or other oil lamps, which are sus- 
pended at the desired point. According to this invention the patentee 
runs a gas main below the surface of the permanent way, either at the 
side or between the rails, and at distances of about fifty or sixty feet. He 
makes suitable orifices for the outlet of the gas, communicating by means 
of short tubes, fitted at their lower ends with gas valves of peculiar con- 
struction. This vaive is enclosed in a hollow wood block, forming a seat, 
and serving as a means of imbedding the valve firmly below the surface 
of the line; this block is rigidly maintained by means of galvanised iron 
hoops, and the tubes or valve orifices adjusted inside by screws or other- 
wise. On the upper end of the block is fitted a small hinged cover, which 
prevents any dirt entering the valve cavity, and also affords easy access to 
the interior. A central spindle projects from the upper part of the valve, 
on which fits the lower end of a key or standard, serving to turn on or cut 
off a supply of gas. The stem or staudard forms a temporary stand pipe 
for the gas to pass up, and is surmounted by a cross tube, with valve 
openings at the ends; on one or both ends of this cross tube may 
secured the ends of flexible tubes, which is effected by means of spring 
connections, consisting of a hand hold, furnished with a spring clip, and 
capable of being readily ted or di ted from the cross tube. 
The flexible tubing may be of any suitable length, and is furnished at the 
end with a gas nozzle or jet. In this manner the tubing conducts the gas 
from the standard to any desired point between the stand pipes, where it 
is suspended from hooks, carried on iron rods pointed at their ends, so as 
to be readily fixed in the ground ; the gas being there lighted, may be so 
applied from point to point of the work. 


2057, E. H. Wat M, Manchester, ‘‘ Manufacture of metallic nuts. 
—Dated 19th August, 1864. 

This invention relates to the formation of the pieces of metal termed nut 
blanks, which are afterwards tapped internally with a thread or screw, 
and are employed as a screw fastening in connection with screwed bolts. 
The invention consists in the employment and use of two metallic die boxes, 
within one ot which a movable plunger is used, the other containing a 
stationary plunger, that is to say, the three moving are the two 
halves of the die box, and one of the plungers only. The bar of metal from 
whica the blank is to be formed is placed between the two halves of the die 
box, which are brought together by two eccentrics on one rotating shaft and 
connecting rods, so that a portion of one half of the die box enters the 
other, thus cutting off the blank from the bar, and compressing it within 
the then closed die. Simultaneously with this motion, and actuated by the 
same eccentric, the movable plunger, in one half of the die box, proceeds 
forward and compresses the centre of the nut agaiust the stationary 
plunger, so as to form a hole nearly through the nut ; then the other haif 
of the die box moves forward and further compresses the nut, and also 
presses the piece remaining in the hole against the movable plunger, thus 
forcing it out, and completing the hole ; the die boxes then recede, and 
allow the nut to fall clear, and by which movement, also, the waste piece 
punched out of the nut is deli i, and the app is then ready to form 
another blank. 




















Proposed Brivge across THE Fortu.—The North British and 
Edinburgh and Glasgow Railway Companies are promoting a bill 
for obtaining authority to construct a railway bridge across the 
Forth, in substitution for the railway ferry intended to be worked 
by leviathan steamers at Queensferry, powers to establish which 
were obtained in the session of 1863, and which powers they now 
seek permission to relinquish in favour of the bridge. The 
existing break in the railway system caused by the Frith of Forth 
interferes most materially with the direct traffic, separating, as it 
does, the north-east of Scotland, with its mining districts and great 
towns, from the south of Scotland and England. The aversion to 
the ferries across the Forth is such that no one will venture to 
cross in rough weather who can postpone the journey or find a 
less obnoxious route. Accordingly, the greater number of 
through passengers, and a considerable number of local pas- 
sengers, abandon the East Coast Railway at Edinburgh, on the 
south, and at Perth and Dundee, on the North, to escape the sea 
passage, and go round by Stirling, making a detour, in the one 
case of 24 miles to Perth, and in the other of 44 miles to Dundee. 
Owing to this break and detour the b Pp gers 
between Edinburgh and the towns on the north shore of the Forth 
| is not in the proportion of one-teuth of the number travelling 

between Edinburgh and less populous places enjoying a continuous 
railway communication. For instance, the whole county of Fife, 
having a population of 160,000, has not a larger passenger traflic 
with Edinburgh than Dalkeith, a town of about 6,000 inhabitants, 
The proposed railway bridge line is intended to form a junction 
with the Edinburgh and Glasgow railway near Linlithgow, and with 
the Fife system of railways near Dunfermline, In tie last session 
of Parliament there were forty-six petitions from various parts of 
Scotland presented in favour of the railway bridge scheme, 
including twenty-three from public corporations and chambers of 
commerce. ‘The main opposition was from shipowners on the 
upper part of the Forth. ‘The proposed site of the bridge is about 
tiree miles above Queensferry, and was fixed upon to avoid the 
objection of interruption to the navigation, where the only vessels 
that pass are the smaller craft frequenting Bo'ness, Grange- 
mouth, and other small ports. At Queensferry the channel for 
vessels is only about 400 yards in breadth, and should the authorised 
railway and ferry be actually established there, the leviathan ferry- 
boats, 300ft. in length, would be required to cross about thirty 
times a day, and this might occur ata time when vessels 
were sailing rapidly before an easterly wind through the 
narrow neck at Queensferry towards St. Margaret's Hope, 
to the number of probably 100 in the course of tweuty-four hours, 
It is contended that the railway bridge, as designed, will entirely 
secure the navigation aguiust such perils, having four large openings 
| Across the main channel, each 500ft. span and 125ft. in height above 
| the water, besides smaller spans, through which sailing vessels 
| might be safely navigated, and, in adverse weather, with much less 
difficulty than that incurred io passing though the narrow strait of 
Queensferry, blocked with shipping in their course, aud occasionally 
crossed by the leviathian ferryboats above referred to. The 
| promoters of the bridge, therefore, contend that there is no substan- 
tial ground for the assumption that the railway bridge, if sanctioned 
| in lieu of the ferry, will interrupt the navigation, while it is believed 
| that all the towns, both north and south of the Forth, are most 
| anxious that this great improvement in railway communication 
should be successfully carried out. 








THE IRON, COAL, ANI) GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tae Terrmie Strvecte mn tHe Iron Trape: North and South in 
Unison—Prorosat sy Nortu Furtasr to Repvce Wages —Tue 
Apiiry or tae Men To Resist tae Lock-our—Tus Trovste 
Causep by Neoiectina Macuine Pupptine—Demanp ror Inon— 
Locat Trapes—Boarp or Traps Returns ror JANUARY. 

Soura Starrorvsuire now presents a most humiliating spectacle. 
We all know how damnenl oan the feelings of philanthropists pow 
social reformers of all grades when, so soon after the “gates of 
peace” were said to be thrown open throughout the world by the 
inauguration of the Exhibition of ’51, war had to be declared, in 
which the three greatest nations of the earth were to engage in a 
struggle which cost the lives of thousands of their finest men, and 
stopped, for a while, all progress thoughout those countries in the 
humanising arts of peace. Feelings akin to those have been evoked 
throughout the West Midlands by the declaration of another war— 
the nearest approach to civil strife that can be enacted in this king- 
dom. The country had boasted of the progress of enlightenment 
from the advancements of popular education, and the growth of a 
better understanding, and more sympathy between employer and em- 
ployed, and we had begun to think that there was some reason 
for the boasting; but our expectations would seem to be raised only 
that they might be disappointed. That most desperate of alter- 
natives with employers—a lock-out of their workpeople—has now 
been existing throughout the finished iron trade of South Staffordshire 
one week; and with the expiration of that week a similar state of 
things will have begun throughout the iron trade of the north of 
England. The only exceptions to the rule here have been the Patent 
Axletree Company, and the Gun Barrel Company, where the iron 
produced is used up in the works, and three small establishments 
that it was not understood would take action with the rest of the 
trade. This step the employers regard as having been rendered 
necessary by the continued refusal of the puddlers in North Stafford- 
shire to return to work at the wages which the others have accepted, 
It is true that while the North Staffordshire men were permitted to 
strike by the delegates representing all the unionists, another meeting 
of delegates have ordered them in, and the executive have refused to 
supply them with any more funds; but the employers assert that 
they have indisputable authority for believing that if the works in 
South Staffordshire should be kept on, the men in North Staffordshire 
would receive help from the unionists in their private capacity. It 
is, therefore, argued that to allow the men in the south of the 
county to go to work would be to allow the men to resist the deter- 
mination for a reduction, to which the whole trade came at the 
aggregate meeting in Birmingham, when it was resolved that, owing 
to the depreciated value of iron, there must be a reduction in wages. 
A report had got into circulation that the ironmasters of the south 
of England would be isolated in this movement; but on "Change in 
Wolverhampton on Wednesday it was announced that a communica- 
tion had been received direct from the north of England desiring 
that the committee of the Ironmasters’ As-ociation would not be 
deluded by any reports to the eflect that the ironmasters in that part 
of the kingdom were satisfied that all had been done that was 
possible by the executives to induce the North Staffordshire men to 
go in, and therefore they (the ironmasters in the north) would not 
lock them out. The committee were assured that, so far from this 
being the case, the masters of the north were fully determined to 
carry out their agreement, and stand or fall with those of the south; 
further, a meeting would be held in Newcastle-on-Tyne yesterday 
(Thursday), at which it would be proposed that there should not 
only be a lock-out, but that notice should be given for a further 
reduction of wages. At the meeting in Birmingham it was fully 
explained that the notices for a lock-out in the north would not 
expire until the 11th. The trade in the south have not, therefore, 
been surprised that the works have not been closed this week. A 
representative from South Staffordshire was to be present at the 
meeting at Newcastle; but notwithstanding that there are many 
masters in the south who are prepared to go with the north for a 
further reduction, he will express the views of the more moderate as 
in favour of no further alteration at that meeting. The masters say 
that the lock-out will be taken up by the masters in Scotland and 
also in Wales, and that there is a strong determination that it must 
be continued until the North Staffordshire men have resumed. 

The Shropshire ironmasters have not combined with their fellows 
in South Staffordshire and the north of England; nor have other 
masters about Oldham and Manchester. At all these works the 
officers of the executives say that there are about one thousand 
members who will be able to contribute to the men who are locked 
out. Then they have between £16,000 and £17,000 in their funds; 
which, they add, will be supplemented by contributions from all 
the trades societies throughout the kingdom, by whom the lock-out, 
they assert, is regarded as an attack upon workmen’s combinations. 
They have been encouraged to anticipate such help from the state- 
ments of an agent of the trades societies who has been in South 
Staffordshire in the wy few days; and by the fact that a special 
meeting has been called for Wednesday next in London, of repre- 
sentatives of all the metropolitan trades unions to devise means of 
securing ‘‘immediate action, imperative on every trade society 
throughout the kingdom, to aid our brethren in the iron trade to 
resist scccessfully one of the most stupendous attacks ever yet made, 
by combined capital, upon labour!’’ The men asseverate that, if 
necessary, they are prepared to remain out for six months! 

The ironmasters on 'Change in Birmingham, yesterday (Sande y) 
reported variously as to the condition of the demand. By some ‘it 
was stated that customers are aware that the masters are unable to 
execute any orders, and that, therefore, their communications had 
reference merely to the inquiry as to the probable period over which 
the lock-out would extend. Others, however, announced that coo- 
sumers are forwarding orders for iron of most descriptions upon the 
expectation that the men will soon be ready to resume work, and 
that in consequence the masters would be in a position to roll the 
iron, Further, that there were orders now coming into the district 
that would not have been received if prices had been maintained at 
the standard which prevailed before the last drop in wages. It was 
added that merchants are seeking iron in every direction, and that 
so low have they kept their stocks in the expectation that prices 
would be reduced, that in another fortnight, certainly, the warehouses 
in this district will have scarcely a ton of iron in any one of them. 
Of course the selling of pigs have stopped, as also of coal for the 
ironworks, and there is no prospect of an early resumption of such 
sales. Agents of South Wales houses are still prepared to receive 
orders for bars. ‘The principal topic of discussion amongst the 
hardware manufacturers of this district is, of course, the lock-out in 
the iron trade. Although there is considerable speculation as to the 
probable duration of the struggle, yet but few of the manufacturers 
have purchased the raw material to meet future wants, owing to a 
general impression that the men cannot, for any prolonged period, 
resis: the firm determination of the masters. ‘The demand for 
hardware goods is favourable both in the home and foreign branches, 

The Board of Trade returns for-the month of January were issued 
on Tuesday last. ‘The total value of the exports during that month 
was £10,459,839, against £10,418,586 in the corresponding month 
of Jast year, and £8,045,155 in 1863. Fire-arms show an increase, 
as compared with January, 1864, in numbers frum 10,189 to 13,716, 
und in value from £13,402 to £17,036. Cutlery rose from £19,629 
to £24,170; heavy hardwares from £25,311 to £34,327, confined ta 
the exports to France, Holland, Russia, India, Australia, South Africa, 
and the River Pia‘e, and light and tine hardwares from £188,065 ta 
£201,181, extending to every country except Spain, Canada, the 
United States, Cuba, and Brazil. ‘I'he value of steam engines 
exported during the month rose from £97,620 to £182,154, and that 

of other descriptions of machinery from £197,845 to £224,675, 

There was a great increase in the exports of steam engines to every 

country except France. The metal exports show a decrease in 





every item except copper and brass, which show an increase 
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The decrease in iron took place in the exports of bar, angle, 
bolt, and rod iron, which fell from £181,444 to £140,746, 
though there was an increase to every country except Turkey, 
India, France, Canada, and the United States, in railway 
iron of all sorts, which fell from £193,415 to £168,877, though the 
decrease extended on to the countries before specified; in hoops, 
sheets, and boiler plates, which fell from £109,176 to £93,644 ; in old 
iron and in unwrought steel, both of which declined, the'former from 
£645 to £411, and the latter from £68,577 to £37,393. Pig and 
puddled iron increased from £62,011 to £71,062, though there was a 
considerable falling off in the exports to the United States Cast- 
ings rose from £26,624 to £34,475; and wrought iron from £104,715 
to £138,261. Vhe total value of the exports show a decline from 
£771,554 to £710,349. Copper and brass, on the other hand, rose 
from £231,057 to £277,979, notwithstanding a considerable falling- 
off in the exports of unwrought metal, the value of which fell from 
£46,567 to £12,454, though there was an increased exportation to 
Belgium and Holland, Wrought copper, including yellow metal ‘for 
sheathing, rose from £174,848 to £249,284, the increase extending to 
every country except the United States. Brass rose from £9,642 to 
£15,840. Lead declined from £44,067 to £28,529, the only countries 
showing an increased demand being France and Australia, Tin 
shows a decrease from £49,802 to £21,758, extending to every 
country ; and tin plates fell from £73,553 to £71,251, though there 
was an increase of exportation to every country except Canada and 
the United States. Zinc decreased from £9,369 to £6,829. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon: Liverpool Steamship Owners’ Association: Railway 
Rates: Shipbuilding: The Agincourt: Mersey Docks and Harbour 
Board: Liverpool Exchange Company—Mancuester and Satrorp 
Barus anp Launpaies Comrpany—Mrnor Norru or Engianp 
Ramways—Sanitany Marrers at Liverroo.—Stats or Trape: 
Sheffield; Leeds : Derbyshire: South Yorkshire—Nontu-Eastern 
Disraict: Cleveland Iron Trade: Steam Shipbuilding: Lambton 
and Newcastle Colliery Companies: State of Trade, §ce.—Scor.anp : 
Clyde Shipbuilding: Foundery at Motherwell: An Economical 
Furnace. 

Tu annual meeting of the Liverpool Steamship Owners’ Association 

was held on Saturday, Mr. J. K. Rounthwaite, the president, in the 

chair, when the report embracing the proceedings of the years 1863 

and 1864 was adopted; it also announced the retirement of Mr. J. J. 

Bibby and Mr, W. H. Wilson from the committee in rotation. On 

the motion of Mr. Inman Mr. David Maclver was elected president, 

and on the motion of Mr. Rounthwaite, Mr. W. H. Wilson was 
elected vice-president for the ensuing year. Mr. J. J. Bibby and 

Mr. W. H, Wilson were re-elected members of the committee. Con- 

sequent upon the press of parliamentary business engaging the 

attention of the Association at this period of the year, it was proposed 
to hold the annual meeting of the Association at a later period of the 
year, but that subject was adjourned for further consideration. The 
much-agitated grievance of the excessive rates charged by the rail- 
way companies to and from Liverpool for the carriage of goods was 
discussed on Thursday afternoon at a town’s meeting, convened by 
the Mayor, on a numerously-signed requisition. Messrs. Bowdler, 

Chatier, and Co., have launched from their yard at Seacome an iron 

screw-steamer, christened the Jane Beacon. Her dimensions are :— 

Length, 170ft.; beam, 26ft.; depth, 17ft.; and tonnage 600. She 

has four water-tight bulkbeads, and has been built and fitted up in 

a superior manner. She is fitted with engines of 70-horse power 

nominal, by Messrs. James Jack and Co., of the Victoria Foundry, 

Liverpool Her owners are Messrs. John Bacon and Co. Messrs. 

Kt. Steele and Co. have launched at, Greenock, a fine iron clipper ship 

for Messrs. Donald Currie and Co., of Liverpool. She was named the 

‘Tantallon Castle, and will form one of their line of “ castle” packets 

between Liverpool and Calcutta. It is expected that the Agincourt, 

armour-plated frigate, now building for Government by Messrs, 

Laird, at Birkenhead, will be launched at the end of the month—pro- 

bably the 28th. As she is built in a graving dock she will be rather 

floated than launched, At the last weekly meeting of the Mersey 

Docks and Harbour Board it was reported that the Morpeth Dock 

was now open. The joint committee of the works and marine depart- 

ments, in relation to the subject of the George’s landing stage, 
reported that they had had a second interview with deputations 
from the various ferry companies, who declared that they were unable 
to ofler any practical suggestion for the lengthening of the George’s 
stage, neither had they been able to come to any arrangement among 
themselves, as suggested by the committee, fur a re-adjustment of 
the existing berths. The committee were unanimously of opinion 
that a re-adjustment of the existing space was the only means by 
which the difficulty could, however imperfectly, be met ; and they 
recommended to the board to take the necessary steps for such altera- 
tion of the bye-laws now in force as would enable them to re-adjust 
the existing berths at the landing stage, and legally to enforce any 
new arrangements which may be made. Mr. Bushell said this was 
the only way in which the difficulty could be met, until they came 
to consider the larger question of the junction of the George’s and 
the Prince's stages by the closing of the George’s basin. The pro- 
ceedings were confirmed. The Liverpool Exchange Company has 
declared a dividend of 12s. per share—equal to 3 per cent. At the 
annual meeting the chairman stated that the contract for the erection 
of the west wing of the new buildings (which includes the large news- 
room, a temporary underwriters’ room, the cotton sale room, and the 
restaurant), has been taken by Messrs. Holme and Nichol, at the sum 
of £69,680, theirs being the lowest tender. The first stone was laid 
onthe 17th September last, and the works proceeded rapidly till they 
were retarded by the severity of the winter. The contractors en- 
gage to complete their work before the Ist of May, 1866. The chair- 
man said they proposed embracing the north and east wings in one 
contract, instead of dealing with them separately, as at first intended. 





complete the works in progress was estimated at £400,000. Of that, 
£273,877 had already been spent. We understand that an arrange- 
ment has been entered into between the Leeds and Liverpool Canal 
Company and the Liverpool corporation, by which night soil will be 
conveyed directly out of the town, as it is collected, without remain- 
ing, as hitherto, upon the wharves of the company’s canal. New 
basins are to be constructed with quays; the carts will proceed to 
the quays as they complete their rounds, and discharge their contents 
into lighters; and the lighters will either convey the manure be- 
yond the town at once, or carry it to another wharf, where it will be 
transferred to railway wagons brought down upon a siding for that 
purpose. In consideration of the additional accommodation and 
facilities thus provided by the company, the corporation is to pay to 
the company £1,750 per annum, and the arrangement is to continue 
for twenty-one years. Clauses upon this subject in a Liverpool 
Improvement Bill, now before Parliament, will be withdrawn or 
altered accordingly. 

With regard to business affairs at Sheffield, we learn that the steel 
trade is active in some branches, the orders being considerable for 
railway material, plates and other material for shipbuilding, and for 
wire for crinoline and general purposes. There is also a good 
demand for some classes of tools. The cutlery branches are quiet. 
The saw and file trades, though better than some other branches, are 
rather quiet. The Federal States are taking more goods than at the close 
of last year, but trade with that market is still far from active. There is 
no prospect of the Canadian market yielding an average trade this 
season. ‘The other markets are generally quiet, though steel and 
some other goods are being sent in larger quantities to France and 
Germany. The Leeds Chamber of Commerce, reporting with 
regard to the trade of that town and district, observes, with respect to 
iron, machinery, and engineers’ tools:—* The makers of all classes 
of iron continue, in most instances, busy ; some are, however, not so 
fully employed. Both the machine and tool trades continue without 
much change, being well employed. The locomotive and railway 
plant makers are busy. © There is a fair business doing in cut nails, 
without any great briskness.” There has been no change to notice in 
the coal and iron trades of the Derbyshire district. The threatened 
dispute in North Staffordshire has attracted considerable attention. 
In the South Yorkshire district there has been a better demand for 
iron, but everything depends, of course, upon the result of the 
Staffordshire difficulty. The coal trade of the district is good, and 
the demand for Silkstones for London and the southern markets is 
brisk, while there is a better inquiry for steam coal. The collieries 
situate on the Manchester, Sheffield, and Lincolnshire line of railway 
are doing a very fair business, principally for the Lancashire 
markets. There is not so much doing in coke. 

The North-Eastern district presents, as usual, several points 
calling for notice. The Cleveland iron trade continues steady, and 
makers of pig iron have been striving to have their orders executed. 
Prices are much the same, or, perhaps, a shade easier. Should the 
workmen in South Staffordshire not resume their work, but compel 
the iron masters of the several districts to carry their threat into 
execution, there is but one conclusion as to the ultimate result, 
although a great deal of privation and suffering will, in the mean- 
time, be occasioned. The masters are firm in the matter, and are 
resolved to bear the issue. ‘The demand for railway bars, and for 
sheet and bar iron, continues good, and all the rollin mills at the 
several establishments can be kept in full operation. With the 
exception of some difference with the workmen at the Skelton mines, 
Messrs. Bell Brothers, all the other mines and quarries are fully 
employed. It is not expected that the lock-out of the puddlers, 
rolling-mill men, &c., will, for a time at least, affect the smelting, 
but that the furnaces will be kept in full operation. The furnaces 
in the course of erection are progressing favourably, and some of 
them will not be long before they are in blast. At Middlesborough, 
on Friday, there was more inquiry at the close. ‘here were buyers 
of warrants at 46s. 9d. one month; sellers, 3d. more. No. 1, 493.; 
No. 8, 46s. The following is the state of the blast furnaces of the 
district on the 3rd of March:—In, 73; out, 15; total,88. We must 
note the launch from Messrs. Mitchell and Co.’s iron shipbuilding 
yard, Low Walker, of a first-class iron paddle-wheel steamer, in- 
tended for the Clarence and Richmond River Steam Navigation 
Company, Sydney, New South Wales. The vessel was named the 
Ballina. The men employed at Lambton and Newcastle collieries 
have for some time past been in receipt of good wages, some having 
made not less than from £4 to £5 per fortnight. Cottages of a 
superior description have sprung up in all directions, and at the 
present time not fewer than one hundred of these dwellings are in 
the course of erection. The yearly binding in connection with these 
collieries took place last week. ‘The prices for 1865 are about 7} per 
cent. more than they were in 1864, The suspension of an iron 
making firm in the North-Eastern district was announced on 
Saturday, and a meeting of creditors was to take place yesterday 
(Thursday). 

The provision of a house and machinery for the testing of anchor 
and chains at Sunderland, in accordance with the requirements of 
Lloyds’, has been accomplished by the formation of a limited 
liability company, and the erection of suitable premises at Monk- 
wearmouth. They were formally opened on Monday, and the new 
machinery tried in the testing of some chains and anchors. On the 
first trial the chain proved strong enough to test the machinery, for 
a connecting pipe of one of the pressure pumps gave way in one 
place, owing to a slight flaw in the metal, so that the water escaped. 
The experiments were therefore continued with the other testing 
machine. The chain tested was fifteen fathoms of lin. chain 
from the works of Messrs. Lumsdon ; and two 20 ewt. anchors from 
the works of Mr. C. H. Reed, Depttord, were also tried 

In connection with Clyde shipbuilding, we must note the launch, 
by Messrs. Tod and M’Gregor, of the Delaware, intended for the 
Liverpool and Philadelphia trade, and built for Messrs. Richardson, 
Spence and Co., of Liverpool. The following are her dimensions :— 
Length of keel and forerake, 284ft.; breadth of beam (moulded), 
39ft. ; depth (moulded), 27}ft.; tonnage, o.m., 2108 ; trunk surface 

lensing engines, 63in. diameter of cylinder; aud 36in, stroke, 





‘The east wing would contain several public rooms ; and, a rep 
tation having been made to the directors that there was a great want 
in Liverpool of a safe deposit for deeds and cashboxes, it had been 
arranged with Mr. Wyatt to construct in the sub-basement, in the 
sandstone rock, very large safes, something like those in some of the 
banks, which ascended by hydraulic pressure, 

A few notes as toa few minor North of England railways may be 
acceptable, The ordinary shareholders in the Lancaster and Carlisle 
have received a dividend at the rate of 11} per cent. per annum. 
(he report presented to the shareholders in the Manchester and 
Melford, stated that Messrs. Davis and Beeston, the contractors, had 
made such rapid progress with the works, that the portion of railway 
between Pencader and Lampeter would be opened for trafic in two or 
three months, The works of the remaining portion of the contract 
between Lampeter and Pontrhydfendigaid were in so advanced a 
state as to warrant the directors in believing that the whole length 
at present contracted for will be finished this year. ‘The directors 
congratulated the shareholders on the completion of the negotiations 
with the Mid-Wales Railway Company, and the Swansea and 
Aberystwith Nailway Company, which had resulted in an agreement 
beneticial to all parties. Bills for. effecting these objects were now 
before Parliament, and by these arrangements the capital of the 
company would be considerably increased, and a great accession of 
traffic over the railways was expected, Mr. Davis said that tirst, 
second, and third class carriages were already on their way to the 
railway, and locomotive engines were in an advanced state towards 
completion. Jt was expected that the line would be opened for 
tratlic on the Ist of May. At the half-yearly meeting of the pro- 
prietors of the Stockport, Timperley, and Altrincham Junction, the 
engineer reported that the whule ot the works and permanent way 
on the main line of roadway had been completed, with the exception 
of the junction with the Stockport and Westnaien Railway, near 


Altrincham; and that a considerable amount of work had been 
executed at all the stations, the main building at Stockport being 
1oofed in, and the whole of the works were in a satisfactory condition, 
ji answer to a question, Mr. Koss said that the total sum required to 





with extra large boilers. She is similar to the City of Boston, lately 
constructed by the same firm for the Inman line. She has accom- 
modation for about one hundred first and second-class, and 320 steer- 
age passengers. ‘The ceremony of naming the vessel was performed 
by Mrs. William Tod, of Ayton; and among those present were Mr. 
James Spence, of Liverpool (one of the owners of the steamer); Mr. 
Douglas Hebson ; Hassanaine Effendi, naval architect to his Highness 
the Viceroy of Egypt; and Ismail Effendi, engineer-in-chief to his 
Highness. A new sailing ship, of 704 tons, named the Leon Crespo, 
built on their principle of iron frames and wovden planking, has 
been launched by Messrs. Alex. Stephen and Sons, from one of their 
shipbuilding sheds at Kelvinhaugh. This ship is to be employed in 
the West India trade; is 15 Al, the highest class at Lloyd’s ; and is 





the property of Messrs. Bain Brothers, Glasgow. Messrs. Scott and 
Co. have launched a fine screw steamer, named the Mongolia. The 
steamer is 2808 tons burthen, 330ft. in length, 41ft. beam, and 34tt. 
deep. The Mongolia is the property of the Peninsula and Oriental 
Steam Navigation Company. She is the largest of their fleet, and | 
has tine lines. The Mongolia will be supplied with oscillating | 
engines of 500-horse power by the Greenock Foundry Company. 

Messrs. M’Nab and Co. have launched from their yard a screw 

steamer, which was named the Paquete de los Villos, of 283 tons 

register. ‘The steamer is 155ft. long, 21ft. beam, and 12ft. 8in, | 
depth of hold. An iron foundry at Motherwell, promoted by 
Messrs. Topping, Goodwin, and Co., has just made its first 
cast. The Glasgow Herald describes a furnace patented by 
Mr. J. B. Wilson, and in operation at the works of the Glasgow 
Iron Company. The Herald says:—* In this case the invention has 
been applied to a puddling furnace, the necessary alterations being 
effected, we believe, at a cost not exceeding £4. The bottom of the 
furnace being made quite close, the door formerly used for putting 
in fuel is sealed up, and in its stead an aperture is introduced in the 
top, at the end furthest from the chimney. Through this aperture 
the fuel is pant the feeding being so managed that the passage is | 
kept full of small pieces of coal. It is on this opening, also, that the | 


furnace depends for it draught, the only air allowed to enter being 
that which passes through the interstices of the coals. The result of 
the arrangement is that the fresh coal is gradually burned away from 
below, where it is in contact with the mass of fuel already in a state 
of combustion. For the removal of ashes a door is provided at the 
bottom of the furnace, but this is kept hermetically closed, except 
when required for the purpose in question. It would seem that a 
furnace managed on the new plan does not need so much attention 
as one fired in the usual way. From what we saw yesterday, 
the combustion of the fuel appeared to be perfect. When 
the damper was put down a light smoke issued from 
the chimney, but whenever the furnace was allowed free 
vent the smoke entirely disappeared. ‘he heat, we were told, 
was quite equal to that obtained by the ordinary method of firing, 
and the iron produced was stated to be superior in quality. Owing 
to the thorough combustion of the coal as it slides slowly down into 
the furnace, the consumption of fuel is said to be less than one-half, 
as compared with the old system. The new system is applicable to 
domestic fire-places, as also to the boilers of locomotive, stationary, 
and marine steam engines. The invention, we believe, has been 
adopted at various places in England and Wales. To the Glasgow 
Tron Company is due the credit of first introducing the improvement 
into Scotland. This firm has been in the way of consuming about 
3,000 tons of coal per week, so that the saving of fuel which the new 
system promises to effect, in the evevt of its being applied through- 
out their whole works, must be to them a highly important con- 
sideration. We understand that Mr. Wilson has also been operating 
on furnaces at the Blochairn Ironworks, and at Motherwell.” 


THE METAL MARKET. 
Tue demand for Rails is nominal, 
Correr.—Dull ; the quotations are—£94 manufactured, and tile and 
cake, £88 per ton. 
TIN PuatEs.—Very little doing. Coke 2ls. Gd., and charcoal 27s. per 


OX. 
; Tin.—A slight improvement. Banca at £97 and Fine Straits at £88 per 
on. 
Leap.—Firm, at £20 5s. for English, and £19 15s. Spanish. 
SPELTER.—A slight advance. £19 153. to £19 17s. 6d. is the price. 


Moats and Co. 
Old Broad-street, London, E.C., March 9th, 1865. 














) i. x Ay 
PRICES CURRENT OF TIMBER. 
1864, 1865. || 1864. | 1865, 
Perlood— £4 5 £ 8% Bf 5 Perload— £4 s £8| £54 
eak...sseseeeeeee12 101310 12 013 0| Yel. pine per reduced C, | 
Quebec, red pine .. 310 415 310 410 )| Cunada, Ist quality 18 019 0) 17 018 0 
yellow pine.w 3 04 0 310 410) 2nd do... 13 01410) Ll O12 oO 
St.John, N.B.,yel.. 0 0 0 0 O 0 O O/| Archangel, yellow 13101410) 13 0 1330 
Quebec, oak, white.. 510 610 510 6 10|| St. Petersby.yel... 111013 0) 111013 4 
Dirch....ee 310 410 310 410)| Finland.......... 8 010 0) 9 O19 6 
Memel.. 0 0 0 0 O O UW U|/ Memel ..........10 015 ¥| W O15 6 
elm . 310 5 0 810 5 0} Gothenburg, yel... 10 011 0/ 10 O61, @ 
Dantzic, oak 310 610 310 6 Ww! white 9 0 910; 9 0 919 
fir 215 31lv 210 3 10)) Gefle, yellow...... 10101110) 10 101) Ww 
Memel, fir 310 4 0 3 5 3810)! Soderhamn...... 91011 0 910 lo 
Riga...... 310 8315 3 0 8 5|| Christiania, per C | 
Swedish ..........210 215 210 215)| 12f. by oby9>18 023 0} 21 023 0 
Masts,Queb.rd.pine 610 810 5 0 6 WU! im.... yellow 
Lpine5 0 60 5 O 6 O|| Deckplank, Dats 
barf 0000 0 00 6! per d0ft, din... J 0144616) 01414 
Lathwood, Dantz.fm 710 8 0 510 6 10)) Staves, per standard M. 
St. Peters 810 910 8 O 8 lv || Quebec, pipe...... 60 0 650, O75 0 
Deals, per C., 12¢t. by 3 by Yin. | punchon 18 0 190, 18 OQ vw 
Quebec, wht.spruce 14 018 0 1510 18 10 /| Baltic crown} 220 10 2 
14 015 10)|  pipe........ 0 2490/1500 4600 


st.Jhn,wht.spruce 13 015 0 





Retative Density or Porvnation.—Ireland still supports 184 
souls to every square mile, Frauce only 178; Spain supports only 
80 souls to the square mile, Austria only 148, Prussia only 172, 
Bavaria only 161, Sweden and Norway only 19, European 
Russia, 32. Only Italy, England, Holland, and Belgium are more 
thickly populated than Ireland. 

Sovran Kenstnaton Museum.—During the week ending 4th 
March, 1865, the visitors have been as follow:—On Monday, 
‘'uesday, and Saturday, free days, open from 10 am. to 10 p.m. 
11,688; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), open from 10 a.m. to 5 p.m., 1,555 
total, 13,243 ; from the opening of the museum, 5,136,863. 

Tue Kyire Rotter Corton Gin.—The proprietors of the new 
knife roller cotton gin have set it up, at work, at Messrs. Burton, 
Sons, and Waller’s at No. 5, John-place, Holland-street, Black- 
friars, near the London, Chatham, and Dover Railway Station, 
where it will remain for the examination of those intsrested in the 
subject. 

Tue Sourn Arrican Lanp anp Finance Company (Limirep.)— 
A company has been established under this title, to assist in 
developing the resources of southern Africa, In order to carry out 
this object, it is proposed to buy and lease farm lands, which will be 
improved by drainage and irrigation, as carried on in New Zealand, 
and establish a regular transport system from the ports to the inland 
towns. The proposed capital is £500,000 in 10,000 shares of £25 each. 

Tue Conreperate Irnoncuaps.—The Confederate ironclad ship, 
about which so many mysterious paragraphs have gone the round of 
the English and foreign journals, is the Stonewal!, commanded by 
Captain Page, C.S.N. She is one of the two formidable vessels 
built by M. Armand, of Bordeaux, and constituted, with her consort, 
the subject of a correspondence between the French Government 
and the late Mr. Drayton. The Stonewall is a vessel of great power, 
heavily armed, and fully manned. Her crew is principally com- 
posed of the men who served under Captain Wardell, in the Con- 
federate war steamer Florida.—Jndez. 

Prers AND Harsours.—There are several schemes now before the 
Board of Trade, on which the board propose to proceed with orders 
under the Pier and Harbour Act of 1861. At Shanklin it is pro- 
er to construct a promenade pier extending seawards 1,20U0ft. 

t is also proposed to construct piers at Northam (Devon), Pensarn 
(Abergele), Liandrillo, and Girvan. At Carrickfergus it is pro 
to alter the position of the projected pier and breakwater, and to 
alter the rates ; and at Eastbourne also to change the position of the 
pier about to be built, and construct it from a point on the esplanade 
opposite Cavendish-place. It is proposed to give powers to improve 
the harbour and extend the pier of Stornoway, to deepen and 
improve the course of part of the Blackwater River, at Maldon, to 
alter the proposed tolls at Hastings, at Clevedon to dispense with 
the obligation of the pier company to provide a lifeboat, and at 
Herne Bay to allow a portion of the seaward end of the existing 
pier to be abandoned, and the material applied in reforming the 
remaining portion landward. Powers are asked for the construction 
of a breakwater and other works at Mevagissey, but the fishermen 
object to the proposed tariff of rates, and the questions raised are 
still under consideration. 

Waenreas, Caatwoon's Patent Sarg AnD Lock Company (Limited), 
of the Lancashire Safe and Lock Works, Bolton, having on the 13th 
February, 1865, submitted to be publicly tested with gunpowder or 
any kind of burgiars’ tools (including “steel wedges ” and the 
“ratchet lever drill”), one of Chatwood’s Double Patent ‘ Gun- 
powder Escapement” Safes, fitted up with his patent “Hematite 
Intersected ” Door, and “Invincible” Lock, the same being a safe 
made for the Bank of Bolton, it was unanimously resolved by those 
present to witness the test, that his Worship the Mayor of Bolton, 


|and John Hick, Esquire, engineer, be desired to act as referees. 


Now we, the undersigned, Richard Stockdale, Esquire, Mayor of 
Bolton, and Jobn Hick, Esquire, of Bolton, engiueer, do hereby 
certify that every facility was offered by the patentee to all persous 
present to havethe above-mentioned safe teetedin any way they might 
deem fit, and that such safe was thereupon fairly tested in our 

resence, the result proving perfectly satisfactory. And we furtler 

ereby certify that in our opinion no burglar ean open Chatwood's 
Double Patent “ Gunpowder Escapement” “ Hematite Iutersected 
Safe, with the facilities and time that can be at his command, and 
also, that the same, as we believe, is the dest safe in the m arket, and 
we would strongly urge its adoption by all persons desiring immu- 
nity from the depredations of scientific burglars.—Ricuarp Srock- 
DALE, Mayor. Joun Hick, C.E., Bolton. Feb. 14th, 1865,— Bolton 
Chronicle.—[Avvrt. ] 
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ON THE RELATIVE ECONOMY OF CONDENSING 
AND NON-CONDENSING ENGINES. 


(Concluded from page 146.) 

EFFICIENT illustrations of the inductive frigorific in- 
fluence of the condenser are afforded by two well-known 
philosophical experiments. In one, certain quantities of 
water and of sulphuric acid, contained in two shallow 
vessels, are placed beneath the receiver of an ordinary air- 
pump. A flat plate provided with a rod passing through 
an air-tight aperture in the bell glass, covers that which 
holds the acid. Matters being thus arranged, the receiver 
is exhausted, and the cover raised from the acid. The 
water is then rapidly converted into ice from the following 
cause :—The water originally had the same temperature, 
we may suppose, as that of the air of the apartment within 
which the experiment is conducted, say 60 deg. Fah. On 
the removal of pressure evaporation commences, and the 
sulphuric acid rapidly absorbs the vapour formed, in con- 
sequence of its powerful affinity for water. The pressure 
within the receiver cannot rise, therefore, nor can the 
small quantity of contained air become saturated. If it 
could, the production of vapour at low temperatures would 
be poche from causes well understood. The result is 
that the sensible heat of the water is first rendered latent 
—or, more strictly, transformed into mechanical work—in 
the conversion of a certain measurable proportion of the 
liquid into vapour, and then again rendered sensible on 
the union of the vapour with the acid. Ice is accordingly 
produced in the one vessel, while the temperature of the 
acid is raised in the other. In other words, the heat of 
fluidity previously contained in the water is transferred to 
the acid by what we have termed inductive influence, 
The second experiment is still more strikingly applicable 
as an illustration. Two thin glass globes, of moderate 
dimensions, are connected at their upper sides by a tube 
of the same material, two or three feet long. In fact, the 
globes are merely expansions of the tube. One vessel is 
filled about two-thirds full with water, A very small 
aperture is left in the connecting-pipe,and the water ismade 
to boil. When all the air has been expelled and the entire 
instrument is filled with clear hot steam, the aperture is 
herm tically sealed by the blow-pipe. It is obvious that, 
on cooling, a very near approach to a total vacuum will 
exist within the globes. The vacuum would be perfect 
bat for the fact that water vapourises freely, even at very 
low temperatures, in the absence of pressure. Now on 
placing the globe in which there is no water, in a mixture 
of snow and salt, the vapour within it will be condensed and 
the pressure on the surface of the water in the other globe 
will be reduced. Fresh quantities of vapour will then be 
given off, and flowing to the cooler globe will there be 
condensed continuously, the sensible heat of the water 
being rendered latent first and then given up to the 
freezing mixture, and the operation will continue 
until the water is converted, as in the preceding experi- 
ment, into ice. We thus find that freezing ensues without 
the direct application of cold, the inductive influence 
extending through a very considerable distance. A 
remarkable analogy exists between this operation and that 
going on within the cylinder of a steam engine during the 
exhaust. In a perfect vacuum water boils at a temperature 
very far below 212 deg. Were it possible to produce a 
perfect vacuum within an ordinary condenser, it would be 
only necessary to suffer a sufficient quantity of water to 
remain within the cylinder of the engine, and to permit a 
sufficient space of time to elapse between the completion of 
one stroke and the beginning of the next, to ensure the 
reduction of the metal of the cylinder to precisely the 
same temperature as that within the condenser; and as 
the existence of a perfect vacuum in the presence of water, 
presupposes a temperature far below zero, it follows that 
under the given conditions ice might actually be produced 
within the cylinder of a working engine between the strokes. 
In practice, however, the temperature within the condenser 
never falls much below 100 deg., and this temperature of 
course tends to determine that within the cylinder. It is 
obvious, too, that this function must be constant so long 
as the quantity of water contained in the cylinder, either 
in its original state or in the vesicular form, is constant at 
the time of exhaust; and that, as the working conditions 
of the machine are such that the temperature of the 
cylinder must be maintained at a certain point, the cooling 
influence virtually extends to the boiler, from which alone 
heat is originally obtained; and the practical result is 
that a quantity of steam competent to supply the latent 
heat continually transferred to the condenser, must enter 
the cylinder at each stroke in excess of that required for 
the production of useful work.* 

It may be well here to glance at the effect produced by 
the steam jacket. From what we have already said it 
will be gathered that the influence of vapour and of water 
within a cylinder during the exhaust are not identical. 
In the first place vapour already contains latent heat, or it 
could not be vapour, and as a consequence, its cooling 
influence is totally distinct from, and far less energetic than, 
that of vapourising water. It is the best conductor of heat 
known, and as a result every portion of a volume of vapour 
tends to assume the temperature imparted to any portion. 
Thus it is that the sensible heat of the metal of the 





* A remarkable instance of the advantages following on the su 
pression of the cooling influence of the condenser, is afforded in the 
economy of the Cornish pumping engine. In this form of steam 
machinery, a portion of the cylinder, the lid, and one face of the 
piston must always remain unaffected by the condenser, because at 
the termination of the indoor stroke, only the equilibrium valve is 
opened, and while the piston is going out, a pressure equal to that 
present at the end of the stroke is kept up in the cylinder; 
evaporation is therefore arrested, and the temperature is fully 
maintained. Before the exhaust opens, the equilibrium valve is 
closed, eo that no direct communication ever exists between the 
steam side of the piston and the condenser, and the entering steam 
has, in consequence, only to raise the temperature from that due 
to the terminal to that due to the initial pressure. The full im- 
postense of this fact will be seen further on. An idea has long found 
avour in Cornwall that a peculiar virtue resides in single action. 
We are not aware, however, that until this moment any satisfac 
reason for entertaining such a belief,‘or philosophical proof that it 
well founded, has ever been published, 





cylinder being taken up by that stratum of the vapour im- 
mediately in contact with its surface, is rapidly transmitted 
in the sensible form to the condenser, through the substance 
as it were of the great column of vapour filling the exhaust 

assages. ‘The motion of the column materially promotes 
this action, and the resulting influence is very powerful. 
Water, on the con , in order to be productive of mis- 
chief under the obtaining conditions, must be vapourised 
by the removal of pressure, and it then operates a loss by 
converting an enormous amount of sensible heat into latent 
heat. The influence of the jacket presents a problem 
which has hardly yet been solved, inasmuch as it is known 
that the quantity of condensed water flowing from it, is less 
than that due to the weight of steam which, without 
the jacket, wouid be condensed in the cylinder. If 
this were not the fact, the expedient would be 
inoperative for good, because the loss of steam would 
only be transferred from the cylinder to the jacket. 
Why the condensation is less than this constitutes the 
problem. The solution, notwithstanding the mystery with 
which the question has been invested, is very simple. We 
have seen that the frigorific influence of water vaporising 
under a reduction of pressure is sr very much 
greater than that due to the conducting power of satu- 
rated. vapour. In the absence of the jacket, however, 
water must unavoidably be present in the cylinder, unless 
the steam has been superheated. Even though every pre- 
caution be used, and the pressure continued through the full 
stroke, this will be the case, because 11]b. of steam must 
part with its latent heat in order that 745,812 foot-pounds 
of work may be done, and a portion, at least, of this water 
willcling tothesides of thecylinder and the face of the piston. 
But in practice, and especially with large measures of expan- 
sion, very much more water than this will be present on the 
steam side at the termination of the stroke. It finds its way 
into the cylinder in the form of priming. It results from 
condensation in the steam pipes. ‘The fact is so well known 
that we need not enel to prove it. When the steam 
jacket is used, however, the temperature of the cylinder is 
maintained at so high a point, that this water is usually re- 
evaporated during the progress of the stroke, and although 
a corresponding quantity of steam is condensed in the 
jacket, still that produced within the cylinder is ina 
position to give out useful effect, and, therefore, the gain 
approximately balances the loss; and at the termination 
of the stroke, as there is no water present to vapourise on 
the sudden fall in pressure consequent on the opening of 
the exhaust port, the only cooling action to which the 
cylinder is exposed is that due, as we have before seen, to 
the conducting powers of the saturated vapour going to 
the condenser. 

The influence of the condenser—or more strictly of the 
vacuum—being fairly comprehended, we are placed in a 
position to understand in what way the non-condensing 
engine is better fitted for realising the benefits of high 
measures of expansion than its rival. We have already 
stated that a certain volume of steam is condensed on its 
entrance into any unjacketted cylinder on the commence- 
ment of each stroke; as the consequent loss is really the 
greatest, and, in one sense, the only loss which the energy 
of the machine can suffer, it is highly important that the 
rationale of the phenomenon should be placed as clearly as 
possible before our readers. Let us first consider the case 
of the condensing engine. The initial temperature of the 
entering steam we shall assume to be 274-4 deg. Fah., corre- 
sponding toa pressure of 45lb. persquare inchabove a vacuum. 
The temperature at the end of the stroke, just before the 
exhaust opens, is then 234 deg., corresponding to a pressure 
of 22°51b. We may also assume, with strict propriety, that 
theoretically the metal of the cylinder has time enough af- 
forded during the period the exhaust is open, or nearly 
through a stroke, to fall to the temperature within the con- 
denser, 100 deg. only. With long-stroked engines, working 
at slow speed, there can be no doubt that, in practice, this 
condition is nearly gh none We have thus three 
temperatures: that of the steam fresh from the boiler, 
2744 deg. ; that of the steam after expansion 234 deg. ; 
and that of the metal of the cylinder lid and one face of 
the piston 100 deg. Now the first action of the entering 
steam is to raise the metal to a temperature identical with 
its own. This operation we may divide into two stages. 
During the first, the metal is raised from the temperature 
of the condenser (100 deg.) to that of the steam at the 
moment when exhaust commences (234 deg.) ; or, in other 
words, 134 deg. are imp to the metal. The next 
stage consists in the further addition of 40 deg., the 
difference between the initial and terminal sensible heats 
of the steam. It is obvious that a volume of steam bearin 
an exact relation to the weight of metal to be heated | 
its specific capacity for caloric, must be condensed, and, 
being condensed, its re-evaporation is impossible without a 
fall of pressure, inasmuch as the entering steam from the 
boiler has no surplus heat tospare. As expansion proceeds 
after the closing of the cut-off valve, the pressure falls, and 
the cylinder will then assume the part of a boiler, and re- 
evaporate a certain proportion of the condensed water, and 
as re-evaporation proceeds at this time while the steam is 
acting on the piston, a useful effect is produced, and, in so 
far, the first loss is repaired. The amount of reparation 
is, however, very small. It is sufficiently evident that it 
is absolutely determinable in terms of the number of 
degrees of heat surrendered by the metal during the 
remainder of the stroke, and we know that this can only 
amount to 40 deg., because the initial temperature was but 
274 deg., and the terminal temperature at the moment 
when the exhaust first opened, and no further useful effect 
could be derived from re-evaporation, was still 234 deg. 
We thus find that of the 174 deg. originally taken up by 
the metal, but 40 deg. are returned as available for the 
production of power; or a trifle over one-fourth of the 
steam condensed may bere-evaporated to advantage, while 
three-fourths must be utterly wasted; the resulting water, 
as we have seen, effectually rendering the temperature of 
the condenser and cylinder lids, &e., identical. 

Applying these deductions to the case of the non-con- 
densing engine, we find that the initial temperature of 
100 lb, steam at the beginning of a stroke is 328 deg, ; the 





terminal temperature—the cut-off taking place at 1th 
stroke—228 deg. ; the temperature of the exhaust steam 
filling the waste pipe 212 deg. Dividing, as before, the 
action of the entering steam into two stages, we find that 
the metal has first to be raised from 212 deg. to the ter- 
minal temperature, 228 deg., or through 16 deg., and, 
secondly, from the terminal temperature to 328 deg., or 
through 100 deg. further. The volume of the steam condensed 
will, as before, depend on the weight and specific capacity for 
caloric of the metal with which it comes in contact. 
During the stroke, as expansion proceeds, re-evaporation 
will ensue, and it is obvious that, under the conditions, not 
less than 100 deg, are available for this purpose, because the 
temperature at the beginning of the stroke was 328 deg., 
and at the end only 228 deg., and therefore the difference, 
100 deg., are available for the production of useful effect, and 
we thus find that of the 116 deg. of heat originally taken 
up by the metal, 100 deg. may be returned in the form of 
mechanical energy, and but 16 deg. are absolutely wasted. 

It may be instructive to consider further what would be 
the effect produced by applying the condenser under similar 
conditions to those we have just referred to. The initial 
temperature remaining as before, 328 deg., and the terminal 
228 deg., we find that the total elevation of temperature 
ranges over not less than 228 deg.,* of which 100 deg. are 
returnable, and 128 deg. are totally lost—in other words 
considerably more than one-half of the entire quantity of 
steam condensed at the beginning of the stroke is utterly 
wasted, instead of rather less than one-seventh, while the 
whole quantity condensed will be as 228 is to 116, or 
approximately as two to one, and the quantity of heat 
wasted is, therefore, absolutely increased nearly seven-fold 
by the application of the condenser. 

Assuming the specific heat of cast iron to be about one- 
ninth of that of water, and that the metal of the cylinder 
lid, piston, &c., to which heat is imparted, weighs 
1,000 lb., we shall not be far wrong in taking 16 lb. as the 
weight of steam which must be condensed in order that the 
metal may be raised through 228 deg. Of this, as we have 
seen, but one-half can be re-evaporated, or 8 lb. On sup- 
pressing the condenser, however, we find that the range of 
temperature is reduced nearly one-half, the sensible heat of 
the metal only requiring to be raised through 116 deg., 
and, consequently, but a trifle over 8 lb. of steam will be 
condensed. But the power of re-evaporation is the same in 
both cases, the initial and the terminal pressures being 
unaffected by the presence or absence of the condenser, 
and, consequently, seven-eighths of the steam condensed 
at the beginning of the stroke may be evaporated before 
its close, and the loss is thus reduced frow 8 Ib. to 1 Ib. 
In other words, while the condensing engine wastes 1 lb. 
of coal per stroke, its rival wastes but 2 oz.; and under 
these conditions a very simple calculation will show that 
the consumption of fuel may be quite doubled by the 
addition of the condenser, while the power is increased 
only in the ratio of 50 to 37. 

To recapitulate, all the heat required to raise the tempe- 
rature of the cylinder from any point below that due to the 
terminal pressure of the steam at the instant the exhaust 
port opens, to that point, is irretrievably lost, and this holds 
true whether the cylinder is jacketted or not. The 
amount of this loss depends on the proportion which the 
weight of metal to be heated bears to the weight of steam 
with which it is brought in contact in a given time, and 
on the difference of sensible temperatures existing initially 
between the steam and the metal. 

Of the heat required to raise the temperature of the 
metal from that due to the terminal pressure, to that proper 
to the initial pressure, nearly all may be restored in the 
form of steam having a pressure less than the initial, but 
greater than, or, at least, equal to, the terminal pressure, 
and thereforeavailable for the production of useful mechani- 
cal effect. 


It will be seen from the foregoing that the weight of 
metal contained in the cylinder exerts an important influ- 
ence on all the phenomena attending the development of 
thermal energy in the steam engine. The fact has been 
almost universally overlooked, but it is none the less a fact. 
Up to a certain point every pound of iron is a direct source 
of loss, inasmuch as it represents a mass of matter to be 
heated, from which no useful return can be derived. It is 
clear that if the cylinder, &c., were composed of a material 
strictly neutral as regards the absorption of caloric, no 
condensation would take place other than that due to the 
conversion of a quantityof the latent heat of the steam into 
work done. This, even in the best practical engine, bears a 
very moderate proportion to the condensation due to other 
causes; and it is utterly unavoidable on the one hand, and 
does not strictly operate a loss on the other. When steam 
is suffered to expand its temperature falls, but provided no 
work is done, condensation does not ensue. Indeed, as the 
whole quantity of caloric contained in any given weight of 
steam of acertain pressure, is greater than that required to 
produce any similar weight of steam of a lower pressure, 
steam in expanding freely is absolutely slightly super- 
heated, and when work accompanies the expansion, this 
superheat tends, in the same measure, to compensate for 
the loss which follows.t As the transmission of heat 
through the substance of the cylinder, lids, &c., is a work 
of time, it is clear that, above a determinate thickness, the 
metal will retain a certain temperature unaltered while 
the weight of steam passing over it remains constant. 
Thus, if we suppose the cylinder to be lin. thick, and the 
time required for the transmission of heat to be less thar 
that occupied by the piston in making a stroke, it is plain 
that on the first entrance of the fluid, the caloric will begin 
to find its way from the inside to the outside. Ere it has 
arrived at the outside, however, the cut-off closes, and 
the heat then begins to return back on the road 
which it had previously travelled; and if this action is 
repeated with sufficient rapidity, the cooling influence 
of the expanding steam will balance the heating influ- 
ence of the entering steam, and caloric will never find 





* In practice the ranges of temperature are seldom so great as 
those given above, because sufficient time is not allowed for the 
condenser to work all the mischief of which it is capable. 
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its way to the outer surface at all. In practice, how- ; then passed through a cylinder to obtain a given power was 
ever, cylinders are always too thin for the full development | very great. Now the quantity is comparatively very 


of this phenomenon, 


steam passed over it in a given time, the less marked will 
be the changes in its temperature, and the nearer will it 
approach to the desirable condition of thermal neutrality. 
And in this lies one of the secrets of the success which 
attends on the use of large diameters of cylinder, short 
strokes, and great piston speeds, when resort is had 
to high ratios of expansion. ‘Thus, in the case we 
have already cited, it is evident that the maximum 
quantity of steam condensed and lost is 81b. per stroke. 
If no more than 8 1b. of steam were supplied, the me- 
chanical effect would be almost ni/, but if any greater 
quantity enters the cylinder, work will be done. And the 
8 |b. once condensed, no further loss can ensue whether an 
additional 8lb. or 8001b. enter the cylinder during that 
stroke ; but in the former case the loss would be equivalent 
to one half, while in the latter it would represent bat 
the one-hundredth part of the power of the fuel, If 
the conditions of absolute thermal neutrality were at- 
tained, it would be found in practice that the curve 
of energy would fall below that proper to Muriott’s law, 
and the whole power of the engine would be diminished. 
At the same time, however, as no condensation would take 
place during the time that the expansion valve remained 
open, the economy of the engine would be increased, and 
as, under working conditions, the metal of the cylinder 
abstracts from the working steam a quantity of heat, 
which is only given up during the period of exhaust, the 
economy would stand in a far higher ratio than the loss of 
power. We cannot secure the condition of absolute 
neutrality, bat we can that of relative neutrality, by re- 
ducing the weight and dimensions of the cylinder, &c., 
to the lowest practicable point, and increasing the 
piston speed, because the condensation will be prac- 
tically nearly the same, whether we pass 1,000 lb. 
of steam through the cylinder per hour, or ten times the 
quantity. Further, the inductive influence of the con- 
denser is nearly a constant quanti'y, depending very 
slightly on the volume of steam passing through the 
engine; and thus another advantage will ensue on the use 
of high speeds, because the whole quantity of heat passing 
through may then possibly bear so great a proportion to 
that abstracted by the condenser, that the temperature of 
the cylinder may, practically, fall very little below that 
due to the terminal pressure just previously to the exhaust 
opening. With any increase in the ratio of expansion, 
however, the influence of the condenser—or of the waste 
steam in non-condensing engines—will be augmented, be- 
cause the time of cooling will bear an increased proportion 
to the time of heating. ‘Thus, in cutting off at one-half 
stroke, heat is received during half a stroke, given back in 
the form of work during another half stroke, and wasted 
into the condenser during a whole stroke. If the cut-off 
took place at one-fifth, heat would be imparted to the metal 
during one-fifth of a stroke, given back usefully during 
four-fifths of a stroke, and wasted into the condenser or the 
atmosphere during a whole stroke. The fact of the engine 
being double-acting modifies the phenomenon slightly, but it 
does not affect the results except in so far as that a greater 
quantity of steam is pa-sed over a given weight of metal in 
a certain time, from which advantages are derived, as we 
have already explained. ‘This reasoning is, we think, suffi- 
ciently conclusive against the use of the excessive mea- 
sures of expansion from which so much was at one time 
hoped. 

The action of the steam jacket may be dismissed in a 
few words, We have shown that the principal benefit to 
be derived from its use results from the fact that it pre- 
cludes the presence of water within the cylinder during 
the period of exhaust; it also prevents the condensation of 
the entering steam, but as regards the influence of the 
condenser during the period of exhaust it is wholly 
inoperative ; the frigorific action is only transferred from 
the entering steam to that contained in the jacket, and in 
practice it is very well understood that the volume of 
water returned to the boiler from the jacket is very con- 
siderable. It also operates for good in securing a rapid and 
energetic evaporation of any water which may be carried 
into the cylinder in the form of priming during the steam 
stroke, and in these several ways it is, no doubt, conducive 
to economy, but these advantages are not confined to the 
case of the condensing engine. When the jacket is fitted to 
the non-condensing engine, we find that the temperature, 
instead of falling to 212 deg., is maintained nearly at that 
of the entering steam, say, 328 deg., and, therefore, no 
condensation will take place within the cylinder; and, 
further, as the steam contained within the cylinder during 
the exhaust is not in contact with a cold surface it will be to 


some extent desiccated, and thereby rendered a very bad | 


conductor—a result which can never take place while damp 
condenser vapour is present. The gain to be derived from 
the jacket is less in the case of the non-condensing than in 
the case of the condensing engine, but, ag a direct result, 
the quantity of steam wasted within it will be propor- 
tionately less. 

In conclusion, we may remark that, for very many years, 
the condensing engine has had all the care of the engineer 
and the man of science expended upon it. The high- 
pressure system, on the contrary, has been almost wholly 
neglected, one form which it assumes excepted—the loco- 
motive. It is tolerably certain that, were similar expe- 
dients applied in each case to the attainment of the 
required end, equally good economical results would be 
obtained, while, as regards simplicity, the high-pressure 
system has everything in its favour. In too many cases 
very high measures of expansion have been tried, and the 


condenser has been employed under the mistaken idea of 


straining out, as it were, the last particle of useful effect. 
We have no hesitation in stating that much of the resulting 
disappointment has been simply due to the frigorific in- 
fluence of this apparatus. The quantity of heat abstracted 
by the injection condenser bears a very small proportion to 
that formerly lost by condensing within the cylinder itself 


But this function of the metal being | 
always constant, it follows that the greater the quantity of | 








small, and the influence of the condenser is proportionately 
augmented. Smeaton, by improving Newcomen’s en- 
gine, got a horse-power for 28 lb. of coal, Watt allowed 
14 lb. to obtain the same result. This he afterwards re- 
duced to 10 lb., thanks to improved boilers. At the very 
time when Watt’s engines of large size were regularly 
burning 12 1b. of coal per horse-power, small non-con- 
densing engines were giving an equal duty, and the 
reports of the boiler associations show that at this moment 
the condensing engines in the midland districts have, as a 
rule, no economical advantage over their rivals. The Watt 
engine has been improved until its own parent would not 
recognise it. Its rival has been comparatively neglected. 
All things considered, we are disposed to believe that where 
pressures of 85 lb. or so above the atmosphere are admis- 
sible, the most economical resuits attainable in practice, 
having due regard for the interest on capital, depreciation, 
&c., will be derived from non-condensing engines running 
ata high velocity, and cutting off at about one-fifth stroke. 
The cylinders should be jacketted, of course. The mecha- 
nical advantages of such engines over those fitted with 
condensers, and necessarily of greater size, are apparent. 
It forms no part of our purpose to dwell on them at present. 





INSTITUTION OF CIVIL ENGINEERS. 
March 7th, 1865. 
J. R. McCuzan, E:q., President, in the Chair. 


Tue paper read was ‘An account of. the Drainage of Paris,” by 
Mr. H. B. Hederstedt, Assoc. Inst. C.E. 

Before describing the modern system, allusion was made to the 
manner in which the drainage of the city was effected up to the 
year 1808, when the subject first received thorough investigation, 
and after which numerous works were undertaken, so that by the 
comméncement of 1832 there was a total length of drains of dif- 
ferent kinds of 40,302 metres, The year 1832 marked an important 
epoch, for then the dreadful ravages of the cholera showed the abso- 
lute necessity fcr cleansing and draining the streets upon a better 
system than had previously prevailed. An accurate survey of the 
city, both above and below ground, having been maic, levels were 
taken, and the principal features of each existing drain or series were 
recorded in a tabular form. 

As Paris was situated wholly in the valley of the Seine, it was 
assumed that the drains should empty themselves into that river, as 
faras possible following the undulations of the streets in a more or 
less direct course. On the left, or southern bank, where the city 
occupied an even and almost unbroken’ slope, the drains discharged 
directly into the river, independent of each other, and without con- 
sideration of their ultimate connecf&mn, by a transverse sewer 
parallel with the river, as in the systef] now in use. The island of 
St. Louis and Notre Dame dipped on each side of a longitudinal 
ridge coinciding with the,céntre line of the river, and their surface 
water at once entered the river by drains on each slope. On the 
right, or northern bank, there was one slope bordering on the river, 
down which the drainage passed into the Seine, and beyond this 
there was a dip in a northerly direction, towards the brook of 
Menilmontant, or the track of the “ great drain,” as it was called, 
which received the drainage of all the streets on this northern 
slope, and which finally fell into the river at Chaillot, some distance 
off on the west. The ridge of this slope was within the present 
fortifica‘ions, and from it descended another slope in a southern 
direction, now lying beyond the fortifications, but the drainage of 
which could, if deemed desirable, be placed in connection with the 
river on the north of and beyond Paris, There were thus five 
principal divisions—the left bank, the isles of St. Louis and Notre 
Dame, the right bank southernmost slope, the right bank northern 
slope, and the extramural slope. 

‘The Seine was subject to heavy floods, but these were fortunately 
rare, as during the past 216 years there were only nine on record. 
In 1658 the surface of the river rose 28}ft. above its ordinary level ; 
in 1802, when the last flood occurred, the river only rose 64{t. above 
the level of the discharging mouth of the modern drain at Asniéres. 
These floods were all more or less disastrous, sometimes lasting 
fourteen days, and submerging larye areas of the city. To check 
their recurrence the low portions of the streets along the banks of 
the river were raised and walled in to a point above the influence of 
floods so severe as that of 1658. There were, however, some parts 
of the city still exposed to floods, but their effects would be less 
disastrous, from the efficiency of the new drains, which carried off 
flood water almost as soon the river level itself could subside, 
nstead of leaving it to be absorbed or evaporated. 

The progress of the drainage works might be gathered from 
this, that from the year 1832 to January 1837, the length of 
drains was increased from 40,302 to 76,565 metres, while the new 
works in preparation and projected amount to an additional 
20,000 metres. 

‘The position, cost, and object of the several drains, with the 
difficulties encountered in their construction, were then noticed. 
During 1833, thirty-three works were completed, of a total length 
of 15,008 metres, at a cost of about £5 13s. per metre. These 
included the first drain executed by tunnelling, the side walls of 
which were built in masonry and the arch in brickwork, at a cost 
of £8 per metre. In 1834, there were twenty-eight works, having 
a length of 6,810 metres, and costing £3 17s. 6d. per metre. In 
1835, twenty-two works were completed, being of the length of 
8,713 metres, at a cost of £3 13s. 9d. per metre. In 1836, new 
drains were built in several places, and a sewer was constructed in 
a quicksand, the rate of progress of which was eight metres per day. 

With regard to the sections of the drains, those of the old and of 
the vew systems differed in two respects, the area of the latter was 
much larger, though not more effective, and footpaths aud rails for 
carrying wagons were provided. In the former it was arranged 
that, as far as possible, all the drains should have a clear height 
of 6ft., in order to ensure their being properly cleansed. When 
this height could not be given, shafts were frequently added to 
allow the workmen occasionally to stand upright. The minimum 
inclination of tie drains was 1 in 1,000; some were much steeper, 
and in these steps had been introduced in the inverts principally at 
the points of janction with other drains. Up to the end of 1863 
there were in operation 217 miles of drains, or more than four 
times the length in use in 1837. 

As to the cleansing of the drains, before the introduction of the 
mechanical contrivances now in use, it was found necessary to 
employ hand labour assisted by flushing in many of the drains 
having an inclination of 1 in 1,000, as that slope was found to be 
insufficient to carry off in suspension the solid materials of the 
drainage. In the smaller drains, rakes or scrapers of wood cut to 
the contour of the invert, were worked backwards and forwards 
until the mud was drawn to a shaft, through which it was lilted. 
Iu the larger ones the brush and rake were still made use of, aided 
by flushing. From both banks, and from the central islands, all 
the outlets poured direct into the river, and at the end of 1837, 
there were probably forty important outlets. Now, with three 
exceptions, all the discharging mouths had been abandoned, and 
longitudinal drains parallel with the river had been substitated. 
These finally discharged into the Seine at two places, one within 
and the other beyond the limits of the city. 

A description was then given, showing the manner in which 
both the household and the rainwater was disposed of. Night soil, 
it was remarked, had no connection whatever with the drains, 





on Newcomen’s principle, because the quantity of heat | except in one case. Most of the houses in Paris wero built in 





blocks, with a central courtyard common to all, iu which there wag 
usually a cesspool for receiving the soil, whence it was removed at 
intervals, A new plan was now under trial in a few places, 
chiefly at barracks. This consisted in leading the night soil into 
cylinders perforated with fine holes, which allowed the liquid por- 
tion to rise in au outer cylinder, while retaining the solid matter 
within. The liquid portion was drawn off daily, and the internal 
cylinder was emptied as required. In all cases the night soil was 
carted away from the city, and was deposited in appointed places, 
A large quantity was converted into manure at deodorising works, 
but only what found a ready sale was thus operated upon, so that 
much still went to waste. 

The method of cleansing and the appliances to effect it wera 
next noticed. Several of the main drains were composed of two 
principal parts, of which the lower or waterway proper formed 
but a small proportion of the entire sectional area. Those draing 
which had no separate waterway were cleansed by hand. The 
waterway, when forming a distinct part of the work, was of three 
standard sizes, all cleansed on one principle, but by appliances 
differing in detail. Oue was by a cleansivg boat, furnished with a 
scraper at the bow, which nearly filled the sectiov, and was capable 
of motion in a vertical arc. This scraper formed a dam, and the 
water rising behind it afforded a motive power, which pushed the 
boat forward, carrying the mud with it. This scraper, of course, 
required constant adjustment ; and, instead of being a solid dise, it 
was provided with three openings, the central one of which was 
always open, while the otuers were fitted with slidiog shutters, 
A ip arrangement at the stern of the boat kept it true to the 
axis of the channel. Under the most favourable circumstances it 
seldom happened that a length of more than 800 metres could be 
thoroughly cleansed in one day, owing to the nece-sity for going 
over some places several times. Some of the drains were cleaused 
by means of a small truck, used with apparatus like that of the boats, 

In order to provide for the safety of the workmen, in the event 
of their being overtaken by a sudden rise of water above its normal 
level, safety chambers had been built in the roofs, which were 
reached by openiugs in the side walls of the drains. In Ju: e, 1855, 
the water rose in the outfall drain on the right bauk of the Scine to 
a height of 4ft. 1lin. above the level of the side footpaths, and in 
that on the left bank the water rose to 7ft. above the same level. 
Since then many overflow weirs had been built aloug the-e main 
outfall drains, so as to carry off the surplus water after it had risen 
above the footpaths. 

One leading feature of these works was the absence of small 
pipes, so constantly used in England, the smallest section ever 
built, under either the old or the modern system, being 5ft. 6in. in 
height, by 2ft. 3in. in width at the springing of the roof. As only 
a smail portion of the total area was occupied by the waterway 
proper, the modern plan appeared to be very extravagant. In one 
case the large space sacrificed for two water mains was instanced. 
Another source of heavy outlay arose from this circuinstauce :—It 
might have been supposed that one drain of the prevailing large 
sizes would fully satisfy the requirements cf one street. This, 
however, was not so. A recent Act compelled all householders to 
build, at their own cost, private branches in commuuication with 
the street drains; and apparently with a view of reducing the pres- 
sure of this Act, it bad been established that in all new streets 
having a width of 72ft., the city commissioners shoald buiid a drain 
on each side of the street, so as tu shorten the length of transverse 
drainage. These drains would be under the pavements, and the 
effect of this Act upon the househulders would then be scarcely felt. 
During the early part of 1861, when the author was iu Paris, he 
noticed the rapid progress of new works in several parts of the city; 
but in these no provision appeared to be made for the branch drains, 
which it might naturally be supposed would be proceeded with 
simultaneously with the main draius, to avuid the expense and in- 
convenience of opening the ground a second time. : 

The velocity of the current in the Seine was not sufficient to carry 
off the heavy matter discharged from the drains; consequently mud 
accumulated in the river bed, which was cleared by dredging at an 
anuual cost of £3,200, being at the rate of tenpence to one shilling 
per cubic metre. ‘I'he maiutenance of the system was most expen- 
sive, involving an outlay, during a recent year, of about £30,000. 
With respect to the drains at work, the author stated, as the result 
of several personal inspections, that there was a complete absence of 
—o smell. 

The materials used in the construction of the works of the old 
System were, a rough random rubble plastered—a superior kind 
coursed—and asblar, chiefly for the inverts. Concrete was fre- 
quently employed in the fouudations, as it was now ; but the selec- 
tion of lime for the masonry was formerly not considered impor- 
tant. At present, a coarse gritty sandstone was extensively used, 
set in random rubble fashion, the stone forming perbaps not more 
than 40 per cent. of the work, the staple material being mortar. The 
sand for this mortar was coarse and five together, as taken from the 
pit; the result being a concrete rather than a mortar, which was 
employed in a dry stiff state. The work, nevertheless, was strong, 
attributable, it was believed, to good hydraulic lime being employed. 
Within the last three years a new building material, concrete, or 
béton ‘Coignet,’ had been introduced, the use of which had already 
been found to be satisfactory. This concrete was compos d of sand, 
or ballast, dredged from the Seine, mixed with hydraulic lime and 
Roman cement. The cement was required to weigh 2,800 1b. to 
3,100 lb. per cubic metre. This concrete cost £1 12s. per cubic metre 
in position in the drains, but the varieties of the mixture caused the 
price to fluctuate between £1 and £3 5s. per metre, ‘he mode of 
building with this material was described in detail. 

In conclusion, the author gave a schedule of the rates paid for 
masoury, and of the prevailing prices of the materials used in the 
construction of the works ; and offered his acknowledgments to 
M. Belgrand, the engineer-in-chief, for courteously placiug at his 
disposal all the records connected with the works, as well as for 
allowing him permission to inspect them. 





Wartca Maxine 1x America.—The Waltham Watch Company 
maputacture a watch every four minutes of a working day. 

Soura Kensineton Museum.—During tne week ending 11th 
March, 1865, the visitors have been as follow: — Ou Monday, 
Tuesday, and Saturday, free days, open from 10 a.m, to 10 p.m., 
9,280. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.) open from 10 a.m. till 5 pm, 1,592, 
total, 10,872. From the opeuing of the museum, 5 147,375. 

Manuracturinge Dispatcu.—Messrs. Huut, Fernell, and War- 
hurst, urdered of Messrs. Daniel Adamson and Co., of Newton 
Moor Ironworks, near Manchester, a 20-borse boiler, with some 
appendages to be fixed thereto, on Friday afternoon, March 3rd, 
the rivet holes having to be all drilled, anu the sieam dome welded 
up into one solid plate. The boiler was made and finished on the 
evening of the 8th, according to contract, and they received the 
advice with a certificate of the testing of the boiler at 145 1b. per 
square inch, it beivg intended to work at 70 |b. per square iuch. 

Tue Eneinzers in THE Royan Navy.—The engineers of the royal 
Davy, who now comprise au important aud uumerous body of 
offivers, are about to take steps to bring the unfortunate position 
they occupy before the proper authorities. Lhey complain of 
tardiness in promvtion, smalluess of pay, and, lastly, of the pain 
and anxiety to which they are put from tue fact tuat, if they die in 
a subordinate rauk, their widows are not entitled to any pension. 
At the present moment there are in the service mauy old offivers 
who have discharged tueir duties to the best of their ability aud to 
the benefit of the couutry, but who, from circumstances which can 
be satisfacturily accounted for, are not competent to pass the strict 
examination now required of them before they cau be advanced to 
the rank of chief engineer; yet their widows would be thrown 
entirely on their own resources in the event of death. The widows 
of the warranted officers of the navy are, by a wise and buwane 
decision on the part of the Admiralty, entitled to pensions, aud we 
can scarcely conceive why those of engineers should be excluded 
from simiiar benefits.—Army and Navy Gazette. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
Session 1864-65. 
ON BITUMENISED PAPER PIPES. 
By Mr. 0. Maquet. 

AtrnoucH the great strength of paper has been known for a 
considerable time, yet its adeptation as a substitute for iron is com- 
paratively new. von e 

It has recently been proposed to armour-plate war ships, build 
ships, and even make guns of paper. How far these expectations 
may be realised we leave to future experience to determine. Our 
present purpose is to bring under your nvtice an application of 
paper, though not so wonderful as the manufacture of ships and 
guns, yet of sufficient importance to command the attention of the 
engineer. What we wish to bring under your notice is the applica- 
lion of paper in the manufacture of pipes suitable for conveying 
water, gas, and other purposes. 

These pipes consist of a composition of bitumen and paper, and 
the proce-s of manufacture is as follows:—Paper is made of a 
breadth equal to the required length of the pipe; a cylinder of the 
required length and bore of the pipe is selected; up..n this cylinder | 
tha paper is rolled up, having previously passed through a cistern of | 
molten bitamen; in concert with the cylinder which forms the bore j 
of the pipe, auother heavily-weiglted cylinder revolves outside, by | 
means of which the pipe in process of manufacture is subjected to | 
great pre sure, insuriug an equal distribution of the bitumen, and 
comp:ctness throughout the structure of the pipe. By this mode 
of meuufacture it is evident a pipe of any required thickuess can be 
made by merely continuing the process for a sufficient length of 
time. After the pipe is taken out of the rolling machine, and the 
cylinder forming the bore withdrawn, the inside is coated with an 
insoluble water-tight composition, which protects the paper and 
forms a very smooth surface, and consequently diminishes the re- 
sistance of friction—a matter of much importance in water pipes. 
The outside of the pipe is coated with acomposition of bitumen and 
sand, which, besides protecting the material of the pipe from 
injury, renders it secure against those evils to which iron pipes are 
liable, cither under ground or exposed to the atmosphere. 

These pipes may be jointed together in a variety of ways. That 
which we recommend for pipes under pressure is the flanged iron 
coupling, as shown in section Fig. 1, ‘Ihe end of the pipe is pressed 
agaiust the inner projecting flange of the iron socket, and the wedge- 
shaped space, shown black, is then filled in with a composition similar 
to what is used for coating the inside of the pipe. By this means a 
perfect and strong conuection is made between the iron socket and 
the pipes. The pipes are then jointed together by screw bolts 
passing through the flanges of the tron sockets, the joint being made 
water-tight by the introduction of an india-rubber washer, as shown 
in section. When pipes have not to stand great pressure they are 
generally jointed together by means of a thimble or ferrule joint, the 
ferrules being made of the same substance as the pipe, and the space 
between fiil-d in with molten bitumen. 

The well-known properties of paper and bitumen render it unne- 
cessary op the present occasion to advance many proofs of their fit- 
ness for the purpose of pipe making. The great strength of paper 
bas long been kuown; and it bas been looked forward t: by many 
as arulstance that would ove day bean important material in various 
manufactures where great tensile strength was required, All that 
appeared wanting was a suitable substance to compound with it, so 
as to form a composition sufficiently rigid, and at the same time pro- 
tect the paper from the injurious actiou of water and other agencies. 
The employment of bitumenous substances in various brauches of 
manufacture, where those very qualities were required which ap- 
peared necessary to render paper cuitable for the manufacture of 
pips, is kuown to everyoue. We bave pavemepts on streets, flvors, 
and roofs of houses, laid with asphalte. Bitumevous substance is 
employed in a variety of ways for the protection of wood, iron, and 
other materials. It is used as a coating for iron and wood ships, aud 
anclor~, chains, aud various other articles. It is also used as coating 
for iron pipes, both out and inside ; and in this case its great value, 
not only in preserving the iron by prevevtiog rust, but also in re- 
ducing the amount of friction, is considerable. 

For the bitumwenised paper pipes the following qualities are 
claimed :~—T heir resistance to internal aud exterval pressure. Pipes 
of 3n., din., and din. diameter (thickness of paper, jin.) have been 
tested both singly and jointed together, and have been found to 
withstand a pres-ure of 5v01b. on the square inch withoui showing 
the least sign. of weakness, either in the pipe itself or at the joints. 

The burstiug pressure of these pipes has not as yet been ascer- 
tained, a3 on the occasion when they were experimented upon the 
machines used were not sufficient for the purpose. ‘The durability of 
these pipes must bealmost unlimited. If a coating of a bitumenous 
comp sition is found to protect iron pipes so very well, what may 
we expect from a pipe partially composed throughout its entire 
structure of bitumen ? 

These pipes are also very bad conductors of heat, which bas the 
advantage of protecting water or gas from those changes of tempera- 
ture so ivujurious to either. They are not affected by avids or alkalies 
as metal pipes are, and are, therefore, suitable for many purposes 
where metal pipes cannot be used. They are also bad couductors of 
electricity, which property reuders them most suitable for protecting 
electric telegraphic cables laid under ground. They are much more 
elastic than iron, and therefore not so liable to burst from shocks or 
concussions ; their elasticity is also sufficient to allow water to freeze 
inside without injuring the pipe. Their specific gravity, compared 
with iron pipes, is as 1 to 5—a property tue advantage of which 
will be apparent to every one. Thecost of these pipes is about one- 
half that of iron pipes. 

These pipes can be manufactured of any dimensions with facility. 

Specimens of the pipes were exhibited, showing the method of 
jointing together. 

In the discussion which followed the reading of the paper, Mr. J. 
M. Gale said he had had no experience in the use of bitumenised 
paper pipes for the supply of large bodies of water; but if the pro- 
perties claimed for them in the paper were not overstated, he had no 
doubt that they would ultimately come into extensive use. He was 
not prepared to hear that those pipes were so elastic as that water 
frozen in them did no injury. That, indeed, would be a very con- 
veuieut quality in a water pipe. He had always bad an objection to 
the use of lopg lengths of flange pipe, on account of the change of 
temperature expanding and contracting the pipes, and so destroying 
the j ints. The first pipe and the longest one of this kind that he 
had seen was a l4in, flange pipe, which extended from the Dalmar- 
nock Waterworks to this city. It was laid in 1806, and was used 
until lately in the discharge of water into the town; but the joints 
of it were always troublesome, aud large portions of it bad to be 
relaid. The joints were made with white lead and plaiding tightly 
Wrapped round an iron ring. He had no doubt that an india-rubber 
joint would give an elasticity which the other did not possess. Ex- 
perience was the best test for pipes; and, therefore, he would like to 
See a long length of paper pipe laid before be made up bis miud on 
its adaptability for the conveyance of water. He desired information 
as to Low house pipes would be attached, and how burst pipes would 
be repaired. 

Mr. W. Simons had seen those pipes laid in France, and knew 
that many thousands of pounds had been spent in laying paper 
pipes in Paris, some of them 2ft. in diameter. Mr. Maquet could, 
perhaps, inform them to what extent this had been done. 

Mr. Maquet could not decidedly answer the question ; but he had 
Seen them laid in Paris for the supply of gas. 

Mr. Coupland, borough engineer, Paisley, said be had had a line 
of 4-in paver pipes laid; and be found great difficulty in geiting 
the pipes jointed, and the service pipes connected with them. These 
Pipex were supplied by the Patent Bitumenised Water, Drainage, 
and Gas Pipe Company, Limited, who proposed to join the service 
pipes by drilling holes in the ordinary way. Where the service 
Pipes were connected bitumen was run over to make all tight; but 
the pipes were not in six months till they required so much repairing 
tal they were glad to get rid of them at any price. They wer. 








still under ground, and he had intended to look at them before the 
meeting, but had been prevented from waut of time. He had, 
however, examined them before, and scarcely found a tight joint in 
all the 100 lengths laid. The pipes had become quite soft near the 
joint with the iron pipes—in fact rotten. With the simple pressure 
of his hand upon a spade he cut a 4-in. paper pipe at the point of 
junction with the iron pipe. The pipes were continually leaking 
at the joints, and they were obliged to send to England for a work- 
man to see if he could do any good to them ; but he did not succced, 
and they were compelled to lay down a length of irou pipes in their 
stead. The paper pipes were not jointed like the specimens exhi- 
bited, but were entirely fitted with thimble joints, scarcely one of 
which were tight. The pressure on the 4-in. pipe would be about 
101b., but at the top of the street it was reduced to 2 Jb., and even 


| then it was scarcely possible to get a perfect juint. 


Mr. W. Macfarlane inquired whether the pipes referred to by Mr. 
Copland were made by the same company as those befure them; for 
this might make all the difference. The pipes tefore them might 
be very good, while pipes made professedly on the same principle 
might be very different. 

Mr. Copland, in reply, said that the pipes he had referred to were 
made by a London firm, while Mr. Maquet’s pipes were made in 
Hamburgh. 

Mr. Day said that Mr. Maquet had seen pipes which were laid in 
1854, and when taken up last year they seemed uone the worse. 


He thought a great deal depended upon the asphalte used ; for they | 


knew that aspbal e laid down in tbe streets of Paris lasted from ten 
to t.fteen years, while an equal thickness of it sometimes did not 
stand a quarter of that time. 

Mr. Brownlee said the chief difficulty mentioned was in getting 
the service pipes satisfactorily connected with the main pipes, and 
he thought it obvious that a satisfactory joining could not be made 
by drilling holes in the side of the paper pipe, as practised with cast 
iron. But if this was the only defect, he suggested that it might 
be got over by introducing a short piece of cast iron pipe between 
the flanges of the main pipe, to which piece the service pipes could 
be joined in the usual manner. 

Mr. Gale pointed out that the difficulty would still remain of 
joining the cast iron flanges to the paper pipes. 


Mr. Day remarked that the softening of tue pipes must arise either | 


from the action of the water upon them from within, or from mois- 
ture on the outside. Now bitumen was a su!stance not liable to 


oxidisation, and if they could cover both sides with it, so as to | 
cov:pletely insulate the bitumenised paper from the iron joint, at | 


the same time covering the iron portion itself, both inside and 
outside, it was ditficult to see how the paper pipe could decay. 


Mr. Gale said it would be satisfacwury to know whether any | 
length of these paper pipes had been laid where there was a pres- | 


sure of 100 Ib. on the square inch, 

Mr. Maquet had seen lengths of those pipes laid down in Ger- 
many for two years; but he would be glad to get further information 
on the points raised, and present it to the next meeting of the 
Institution. 

Mr. Jas. R. Napier said that Count Rumford, upwards of sixty 


years ago, used aud recommended paper as a coating for pipes for | 


conveying steam, in order to confine the heat more effectually, and 
also to strengthen the pipes. Three or four coatings of paper wet 
with paste or glue were wound in long strips in a spiral line round 
the pipes. He proved, by repeated experiments, that if a hollow 
tube of copper, J;iv. in thickuess, be covered with a coating only 


join. in thickness, formed of layers of strong paper firmly aitached | 


tu it by good glue, the strength of the tube would be more than 
doubied; and also that a solid cylinder of paper, a square inch in 
area, attached together with glue, sustained a weight of 30,000 Ib., 
or upwards of 13 tons, without being pulled asuuder or broken. 

Mr. W. Simovs remarked that it would be useful to know the 
strength of paper pipes with a vertical pressure upon them, such as 
when used as supports or pillars, 

Mr. Alex. Smuth suggested that further information should be 
obtained regarding those pipes, Although, perhaps, they were 
known in some towns on the Continent, yet they were a new thing 
here, and, therefore, they should defer coming to any opiuion upon 
them for the present. 

In answer to a question, Mr. Maquet said paper pipes were ebout 
half the price of iron ones ; and the president having read the list 
of prices, it was found that cast iron pipes could be got ia this 
country as cheap, if not cheaper. 

Mr. W. Mactlarlane remarked that, apart from any information 
they possessed regarding those Pipes: it appeared to him an iuven- 
tion that was likely to exteud. There was no doubt that for many 
purposes, such as for ge cast-irou pipes were very question- 
able as to their adaptation. Like aspbalte, no doubt there would be 
different qualities of tho-e pipes; but he had no doubt that the 
subject of the paper before them was one which opened up a new 
field of commerce 

Mr. Copland observed that the cost of laying a 4in. pipe, in- 
cluding the lead and everything, was not more than the cost of the 
paper pipes he had already referred to. 1t was right to state, how- 
ever, that iron was very cheap at that time. 

Mr. R. G. Ross said that it had been stated in the paper that the 
thimble was used for low pressure pipes, and the glaud for those of 
higher pressure. Now, be could not see wherein the gland was 
any stronger than the thimble, because the liability uf leakage 
would be between the pipe and the gland, or the pipe aud the 
thimble, so that any screwing up would have no effect in tightening 
the juint. 





The discussion was resumed on 23rd. November, 1864, when two 
pieces of the pipe laid by Mr. Copland were exhibited. The 
end which had been in connection with the iron showed signs of 
decay ; the bitumen appeared to have wodergone some chemical 
change ; the Jayers-of paper were ‘easily separated, and the fibre 
was much injured. The other piece showed the method of juinting. 
A considerable quantity of bitumen had got inside the pipes while 
the joint was being made. 

The secretary read the following remarks by Mr. Maquet :— 

The objections urged by Mr. Copland agaiust the use of 
bitumenised paper pipes, from the difficulty of getting the juints 
made tight, is no doubt a valid one with regard to the pipes he has 
had experience of. Such objections, we hold, do not apply to the 
method of juinting the pipes now before you. 

The joints of the pipes Mr. Copland used were made by having a 
hole bored in the middie of the thimbly or ferrule, opposite the ends 
of the pipes. Through this hole the molten bitumen was filled in, 
so as to make the joint tight. Now, by boring a hole in the middle 
of the coupling « weakness was created at the very place most 
strength was requisite. ‘I'wo evils are likely to arise in the making 
of this kind of joint. First, the hot bitumen comes directly in con- 
tact with the ends of the pipes being joined, by which they cannot fai? 
to be softened, and possibly allow the molten bitumen to get into 
the inside of the pipe. Another evil likely to occur is, that air 
bubbles are formed in the substance of the bitumen filled in, by 
which the joint is also rendered imperfect. But supposing these two 
evils to be avoided in making the joint, there is one very evident 
objection to haviug the hole directly over the joint, aud that is, that 
at that part there is no other resistance against pressure than what 
is offered by the bitumen in the hole, which must be very small 
indeed compared with the strength of the pipe. 

These defects in the jointing are avoided by the method adopted 
by Messrs. Karl Feuss, and Co. Two holes are bored in the 
coupling, one at each side, at some distance from the end of the 
pipe. The molten bitumen is poured in at one hole and the air is 
allowed to escape at the other, so that there is little chance of air 
bubbles being formed, There is not the same liability to the ends 
of the pipes being softened; and the molten bitumen is entirely 
prevented from getting into the inside of the pipe by treating the 
ends of the pipes with a composition of tar before being put together. 
The iron flange joints of the pipes made by the London company 
were made by forcing the iron flange upon the end of the paper 


| tube. The defects of such a system, compared with that adopted 

mm seating the iron flanges to the pipes before you, is very 
evident. 

The difficulty anticipated by Mr. Gale, of connecting the paper 
pipe with existing lines of iron pipe, can easily be overcome by 
casting a piece of iron pipe with a flange to suit the paper pipe on 
one end, and the other end cast to suit the iron pipe. Branch 
pipes and bends may also be made by introducing an iron branch 
piece or bend, with flange to suii the paper pipe. 

Service pipes are connected by drilling a hole in the side of the 
paper p'pe equal in size to the service pipe. The service pipe, with 
an oval flauge, the lesser axis of which is about a quarter of an inch 
wider than the hole iu the pipe, is, after being heated, easily forced 
through the bole in the bitumevised paper pipe. A suitable flange 
is then put on the outside of the pipe (being previously heated); 
the two flanges are then screwed tightly to the sides of the pipe by 
means of a screw uut, and a perfectly secure connection is formed, 

Gas pipes are generally lined inside with lead, and those pipes 
can be provided with lead pegs through the substance of the pipe, 
and to which connection can easily be made at avy time. 

The paper of which those pipes are composed is made from the 
refuse of manilla hemp and common cordage hemp, has great 
strength, and absorbs the molten bitumen readily. 

The bitumen used is produced in Germany, and overy care is taken 
| to procure it as pure as possible, 

The thickness of 2in. diameter pipes is gin., of 8in. diameter pipes, 
jic. The pipes are generally made in lengths of 7/t., including the 
iron coupling. Bitumenised paper pipes have been laid in Paris for 
— ten years, aud as yet do not show the smallest symptoms of 

ecay. 

Mr. W. R. Copland, burgh engineer, Paisley, wonld like to 
explain to Mr. Mequet aud the Institution how the joiuts of the 
pipes he exhibited had been made, Mr. Maquet assumed that the 
| cement was poured in at the hole at the centre ; and that supposition 

gained some countenance from the appearance of the end of the 
pipe. That hole, however, vas oply intended to let out the air, and 
| it was not through it that the cement was pnt in. Then with regard 
| to the bitumen inside the pipe: very likely it was part of the 
cement put on the ends of the pipes to connect them before the 
thimble was drawn over. As to the cost of the paper pipes, he had 
made actatement at the last meeting which he now wished to correct. 
He had stated that the cost of bi umenised pa, pipes was much 
the same as that of iron pipes; he found that statement was 
incorrect. The cost of laying 240 yards of those pipes, 4in. in dia- 
| meter, was more by £2 or £3 than he cost of an eq ial length of 
| iron pipe. Not only had he to comploin of the leak ug juivts, but 
it was found that wherever the coating of bitumen was imperfect 
the paper soon became rotten, causing the p'pe to burst; and 
| it was very difficult to r pair it. Io some cases they had tried 
| to stop the leaking by tying pieces of canvas over the places, 
| then covering them with cement, putting over this more canvas 

aud cement, aud fiually fastening the whole with copper wire; 
| but iu spite of all this it generally bursta little further up, His in- 
| Vest gations regarding paper pipes had convinced him more and 
more of their utter unsuitableness for the conveyance of water to 
| towns. From the appearance of the inside of the pipe he showed, 
| which bad not been in use six months, it would be observed that @ 
| deposithad already begun t» be formed,so that he believed they would 
| cluse up just as readily as any other kind of pipe. He did not be- 
| lieve iu their indestructibility. 
Mr. Day remarked thst tere were great differences in paper pipes 
| of British and continental manufacture. Lt was well known that the 
bitumen of foreign couutries was purer than what they found in this 
country ; and that which came trom Hamburgh was probsbly as 
pure as could be got, except that brougut from the P.tch Lake of 
Trinidad, Paper pipes bad dove well in Paris, wheuce he had 
heard no bad reports respectivg them, and these, he believed, were 
made from the Hamburgh bitumen. 





Stream ON THE Road in France.—The Journal de Loir et Cher 
states that a juoint-stuck company has been furmed at Blois for 
running siage coaches from that city to the principal towns in the 
department The coaches are to be drawn by steam engfoes on the 
ordivary roads, according to the syet-m of M. Lotz, ar engineer 
residivg at Nautes. The first coaches established will run between 
Blois, Romorantin, Selles sur Cher, St. Agnan, and Montrichard. 
The coaches are tu travel at the rate of tev miles au hour; stoppages 
included, so as to perform the distance bitween Biois and the other 
towns within two hours and a-half, 

Tue Svutina Moura or tat Danvse.—Sulina itself is a mere 
collection of huts and sheds buddied together on what is really 
nothing better than a mud bank. The inbabitauts are fever aud 
poverty-strickeu, and the beavy, hazy atmosphere is tuo sure an in- 
dication of t:@ miasma co: tinually prevailing. On issaing into the 
Black Sea, the numerous timbers +ticking up in the sands on the 
coast on bith sides of the mouth of the river demonstrate clearly the 
frequency of wrecks upon this deceit‘ul coast, and the water, dis- 
coloured for miles out to sea by the alluvium brought down by the 
current, shows that the process of filling up is etill going on at a 
rapid rate. Mud banks covered with reeds aud thick brick: coloured 
water extend to the horizon on all sides. Iu short, a more forlorn 
prospect than the Sulina mouth of the Danute can scarcely be 
imagined. Uutil lately, every vessel on leaving Galatz was vbliged 
to drag a heavy rake after her on her dowuward course, to loven 
the mud at the botvom, and a'low it to be carried away by the 
current; but of late years this habit has been discontinued, and the 
rake Las been superseded by dredges.— A Journey from London to 
Persepolis, by John Ussher, F.R.G.S. 

TsiaL ‘Tue or a ‘win Screw Steamer.—To the fleet of double- 
screw vessels already «float an addition was made a few days 
since in the Mary Augusta, a handsome clipper-locking vessel, 
of 970 tons, builders’ measurement. She is of iron, and built avd 
engined by the Messrs. Dudgeon, of Cubitt Town, Her principal 
dim: nsions are:—Length, 251it.; breadth, 28fi.; depth, 14ft 6:0, ; 
engines, 250 horse power nominal, having cylinders of 4Uin. 
diameter, and 22}in, stroke, driving two three-bladed screws of a 
diameter each of 9ft. 2in., and with a pitch of 17{t.3in. The Mary 
Augusta passed Gravesend on her trial down the river at twenty 
minutes pa-t noon on Saturday, drawing 7it of water forward and 
9ft. Gin, aft, the tide then wanting about ove hour of high-woter off 
the Town-pier, and the wind being very fresh and squally from 
N.N.W. As the vessel approacbed the Lower Hope ov her way 
down the river the wiud increased to a fresh gale, and veered out 
to N.N.E., and continued so the greater part of the remainder of 
the day. The Mucking Light was passed at 12 38, Southend-pier at 
115, and the Nore light vessel at 1 bh. 28 min. 30 sec. From the 
Nore to the Mouse light vessel, a distance of 7} knots, the vessel 
ran in 26 min., the tide being about high-water slack, aud the wind 
very strong on the vessel’s port bow, with a cousiderable swell, In 
running past the measured mile on the Maplin Sands, betwee the 
Nore and the Mouse light vessels, the ship's time was found to be 
3 min. 43 sec., which gave the ship a speed of 16°143 kuuts, @ rato 
that was even excelled by the 26 min, total time between the two 
light vessels, notwithstauding the strong wind ou thesvessel’s port 
bow. ‘The time from Gravesend town pier to the Mouse light—-the 
extremity of the course run—was only 1 hour 46 min.,, the exact 
distance being, as given on the charts, 22} miles to the Nore, and 74 
kuots and 100 yards from the Nore w the Mouse. The speed 
attained was reaily almost unprecedented for a screw vessel. In 
returning back to the river frown the Mouse light the vessel was put 
over the measured mile on the Maplin Sands with only one engine 
and screw working, the tide being a first quarter ebb, and the wind 
just abaft the beam on the starboard side. The distance was run 
over under these conditions in 4 min, and 44 sec., which gavea 
speed of 12676 knote—a rate of speed equally satisfactory with the 
full power results, and both results stamping the ship as one of the 
fastest, if not the fastest, screw steamship afluat. The vessel was 
wonderfully steady, and free from ali vibration in every part 
throughout the trial. 
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THE FRENCH AMMONIA ENGINE. 


Tury are discussing just now in Paris a proposal for pees 
omnibuses and other vehicles by means of ammonia. The engine 
which it is proposed to apply fo this purpose is the invention of 
M. Tellier, and is a very simple and ingenious contrivance, A 
brief description of it will enable the reader to judge for himself 
how far it is likely to _ of practical value. Ammonia, under 
ordinary conditions, a gaseous body; but there are various 
methods by which it can be readily condensed into a liquid, when 
in which state, unless it be restrained by sufficient pressure, a tem- 
perature below that of the freezing point of water is sufficient to 
convert it into gas again. M. Tellier takes advantage of this pro- 
perty of that body as follows:—He places liquefied ammonia in a 
suitable vessel, connected by a pipe and stop-cock with a cylinder, 
having a piston fitted to work in it. When tho stop-cock is opened 
a portion of the liquefied ammonia becomes converted into gas, 
which rushes into the cylinder and raises the piston. When the 
gas has thus forced the piston to the top of the cylinder a little 
water is admitted under the piston. Water and ammoniacal gas 
having a most eager affinity for each other, this water instantly 
absorbs all the gas, thereby causing a vacuum under the piston, 
and so enabling the pressure of the atmosphere to force the piston 
back to its original position. When the piston is once mcre at the 
bottom of the cylinder the stop-cock in the pipe—communicating 
between the opiates aud the vessel containing the liquefied am- 
monia—is again turned; more gas is thus admitted beneath the 
piston, and all proceeds again as before. For obvious reasons there 
should be at least two cylinders—M. Tellier prefers three—to each 
engine. The quantity of liquefied ammonia required per horse- 
power per hour is stated not to exceed three gallons, weighing 
about twenty-two pounds. The water used to absorb the ammonia, 
after it bas reassumed the gaseous form, and in that state has done 
its work under the piston, is not thrown away, but is saved for the 
recovery of the ammonia from it, which may be effected by 
simple evaporation, with certain precautions, in order that the 
recovered ammonia may be re-condensed and so used over and over 
again. 

It need scarcely be pointed out that this ingenious contrivance 
does not afford us any new method of obtaining mechanical power ; 
it is a means, not of generating force, but simply of storing it up 
and applying it conveniently. What it does is exactly analogous 
to what would be done if a steam engine were employed to com- 
press air into a suitable reservoir, and the air thus compressed were 
afterwards employed to work machinery—say, by being made to 
expand against a piston in a cylinder. In expanding to its original 
volume the compressed air would give out just as much force as had 
been employed to compress it, except what small quantity would be 
lost by friction, leakage, and abstraction of heat, so that by this ex- 
pedient the force exerted by the steam engine in compressing the 
air would be bottled up, so to speak, in the reservoir into which 
the air was compressed, to be given out again at any desired time 
subsequently, and at any desired spot to which the reservoir might 
be capable of being transported. ‘The force exerted by the com- 
pressed air, on being releared from the pressure upon it and allowed 
to regain its original bulk, would not, of course, be generated 
within the reservcir, in escaping from which the air was made to 
do work; tut the force which did whatever work the compressed 
air might be made the means of doing would really be that of the 
steam engine which compiessed the air. So with M. Tellier’s 
ammonia engine. The force which it exerts is not generated 
within the engine itself; the engine simply gives out the force 
which had be:n previously employed to change the form of the 
ammonia used to work the engine from that of a gas to that of a 
liquid. For use in this way, however, ammonia possesses great 
advantages over air. In the state of gas ammonia occupies more 
than twelve hundred times the bulk which it occupies in the liquid 
state, and yet liquefied ammonia, if the vessels containing it be 
surrounded by some frigorific mixture, which need neither be 
costly nor difficult to prepare, will not exert against them a pres- 
sure of more than a few pounds per square inch, whereas, if it 
were practicable to compress air to the same extent, the air so com- 
pressed would exert against the vessels containing it a pressure of 
more than three-quarters of a ton per square inch—a pressure, 
of course, which no vessel of any considerable size could 
possibly be made capable of bearing. In practice, however, 
it would not be possible to compress air to anything like the 
same extent as ammonia. It would only be difficult, 
working on the great scale, to condense air much beyond the point 
at which it would press with a force of a hundred pounds on every 
square inch of the interior surface of the vessels containing it, at 
which degree of condensation it would be just two hundred times 
more bulky than the quantity of liquefied ammonia capable of doing 
the same amount of work, while it would be much more than two 
hundred times less portable, since the vessels used to store it in, 
while having two hundred times the aggregate capacity of those 
used f r storing the liquefied ammonia, would have to be capable of 
bearing on every inch of their enormously greater surface a pressure 
twenty times greater than the vessels containing the ammonia need 
be capable of bearing per inch. Moreover, a force pump worked by 
a steam engine would be the only practicable means of condensing 
air on the great scale ; but ammonia can be condensed by a much 
more simple method, A steam engine is simply a machine for 
converting into mechanical force the heat developed by the com- 
bustion of tne coal used under its boiler. The force exerted by the 
steam engine all comes from the coal burnt; it is, in fact, the heat 
given out by the coal in burning in another form, In condensing air 
by means of a force pump, worked by a steam engine, we employ 
the heat obtained from coal to convert water into vapour, and employ 
this vapour to drive machinery which shall worl: the piston of the 
force-pump, and so compress the air. Gaseous ammonia may be 
condensed in the same way ; but it may also be condensed without 
the intervention either of a steam engiuve or of any piston and cylin- 
der apparatus whatever. A common laboratory and lecture room 
experiment consists in placing at one end of a bent tube some 
compound capable of giving off ammonia under the influence of*heat, 
applying heat at that end of the tube, and keeping the other end of 
it cool— both ends of the tube having been carefully sealed. Gaseous 
ammonia is given off at the heated end of the tube, and by its own 
pressure becomes converted into a liquid at the other end. Ammonia 
admits of being condensed on the great scale on precisely the same 
principle as in this experiment. Altogether, therefore, M. Tellier 
may be regarded as having fairly found in liquefied ammonia what 
inventors have sought so long, and so vainly, in compressed air—a 
cheap and convenient method of storing up mechanical power, so as 
to admit of reservoirs of it being transported to a distance from the 
spot at which it was generated, and of the stored-up power being there 
applied to do useful work by means of light, simple, cheap, and safe 
machinery. We shall be surprised if it do not prove that the 
ammonia engine has much good work to do for the world in many 
ways besides that of propelling carriages. —Mechanics’ Magazine. 








A Srrona Room.—Some particulars of a strong room, for cash 
and securiges, recently constructed for a London bank, may be of 
use to some of our readers :—The walls are 2ft. thick, of hard ‘bricks, 
laid in cement, and with stropg hoop-iron in the courses. In the 
interior there is placed a fire-proof Chubb’s safe, weighing thirteen 
tons. This is L0ft. long, 8ft. high, and 8ft. deep, made of plates lin. 
thick, and secured by two iron and steel doors, tere twenty-eight 
bolts. The remaining part of the brick room is lined with iron, 
half an inch thick. The whole is again further secured by an iron 
and steel door, having ten bolts, let into the centre of the brickwork; 
and there is a gate for ventilation in the daytime. A large alarum 
is fixed in the bedroom of a clerk on the second floor, which goes 
off whenever the outer door is opened; and a porter who sleeps in 
the office, and whose bed is in front of the door, can also, by pulling 
@ trigger, set the alarum going. The whole of the ironwork, we 
should mention, was executed by Messrs. Chubb and Son. Mr. 
i a Hardwick is the architect under whom it was set up— 

wilder, 





CAMERON’S CONSTRUCTION OF 





DISENCACING 
APPARATUS 


Tse improvements, patented by Mr. John Cameron, of Hulme, 
Manchester,. consists in applying a cam on the driving shaft of 
lever punching machines, for the purpose of giving a positive 
reciprocating motion to the lever. In the present machines the 
lever is raised by a cam, and its own weight is relied upon to 
bring it back; but this motion is uncertain, as the punch occasion- 
ally sticks in the punched hole and arrests the motion of the lever, 
and has to be hammered or otherwise forced back, whereas, by the 
application of another cam on the driving shaft, to give the return 
motion, a positive reciprocating motion is obtained, and the machine 
can be constructed so as to take up Jess space. 

In the engraving Fig. 1 represents a sectional elevation of part 
of a punching and shearing machine constructed according to this 
invention. Fig. 2 a sectional elevation, with the second or double 
cam just beginning its operation. 

In each of the above figures the same letters of reference indi- 
cate like parts. The arrows indicate the direction of motion of the 
driving shaft. E is the driving shaft, upon which are fixed the 
ordinary cam B, and the second or double cam A. OC is a 
wrought iron strap, fixed to the punching lever D; as the shaft E 
rotates, the two cams B and A rotate with it, B giving the down- 
ward or punching motion, and A the upward motion, to withdraw 
the punch from the hole. In Fig. 2 it will be seen that the second 
cam A is just coming in contact with the wrought iron strap C, 
and as the rotary motion of the shaft continues, the cam A presses 
against the strap C, and gives the return motion to the lever. A 
positive reciprocating motion is thus obtained, and the lever may, 
consequently, be made shorter, as the weight of the lever is not 
trusted to withdraw the punch. Fig. 3 represents the complete 
machine. We understand that several of these machines are run- 
ning in Manchester with ease, and certainly at extraordinary speeds. 











Tue Burstina oF THE Parrorr Guns.—Report or THE NAVAL 
Commirtee.— The Army and Navy Journal contains the elaborate 
report of the naval committee appointed to consider and report on 
the subject of rifle cannon for the navy. The report is dated 
Washington, January 18th, 1865. The committee find that 703 
Parrott vuns of all calibres have been issued to the naval service, 
and that of these twenty-one have burst or been otherwise injured 
by explosion. Several of the injuries have appeared in fracture or 
rents, enabling the withdrawal of the guns from service in time to 
avoid casualties, and many of them have occurred in the chase or 
at the muzzle, and not, as is customary with other guns, at the 
breech ; thus affording evidence that they arose from the premature 
explosion of shells within the guns—a fact which is proved by the 
direct testimony of several officers in charge at the time. That 
these guns have in some iustances been injured by other causes 
than the premature explosion of shells, such as the use of com- 
pressed powder, projectiles deemed by Mr. Parrott unsuitable for 
guns of his construction, by keeping guns loaded for a great length 
of time, and also by the neglect in heat of battle to lubricate the 
projectiles as required by the ordnance instructions—a most 
neceseary and important precaution, having for its object not only 


the free movement of the projectile, but particularly as a means of | 


neutralising the tenacious deposit from the powder — which is 
admitted in some cases to have been done there sevms little doubt ; 
but they are exceptional cases. The committee, however, recom- 
mené that as the premature explosion of shells is one, and, in their 

pinion, the pri J, cause of the failure of the Parrott guns, 
experiments should be conducted at Cold Spring, or elsewhere, to 
= the question of this cause of bursting beyond dispute, and to 

ecide whether it may be abated or not. With this view, the com- 
mittee zive directions as to the manner in which the experiments 
should be conducted. The result of these experiments will decide 
the question of retaining in the service, or rejecting, the Parrott 
guns. Pending this decision, they recommend to the Bureau of 
Ordnance that a circular be issued, directing certain reductions of 
the charge of one hundred pounders, and other precautionary 
measures to be taken. In cousideration of the endurance exhibited 





by the Parrott rifle guns in proof and in service, the committee deem | 


it proper to state that, in their opinion, the bureau was fully 


justified in adopting them for the naval service, as the best guns to | 





| exposed situation ? 


LEVER PUNCHING MACHINES. 
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be obtained to moet its immediate wants—varivus other systems of 
cast-iron rifled ordnance, having either failed or been withdrawn trom 
service as unreliable. They, therefore, in the belief that the guns of 
this description which have burst or failed may have been affected 
by one or more of the causes heretofore enumerated, especially the 
explosion of shells within them at the time of bursting, or pre- 
viously, recommended the retention of all classes of those guns, 
except the 156-pounders, until the experiments herein recommended 
shall have been made. They also suggest the immediate with- 
drawal of such of the guns as may have been subjected to any one 
of the deteriorating causes arising from premature explosions and 
other causes, and that they be issued to vessels of the navy only as 
chase guns, not to exceed two for large, and one for small vessels, 
exclusive of rifled howitzers. The report, as published in the 
Army and Navy Journal, is accompanied by voluminous appendices 
with valuable tables, by the evidence of Mr. Parrott before the 
committee, and by a letter from the same gentleman, giving in 
detail his views as to the causes of the bursting of the guns. Com- 
modores Missroon, Hitchcock, and Hunt, and Lieutenant Com- 
manders Aulick and Jeffers, constituted the committee.—Wew York 
Herald. 

Tue longest line of railway in the world is the Grand Trunk 
Railway, which extends from Portland to Quebec and the river 
Du Loup, east, to Sarnia, at the foot of Lake Huron, west, with 
several branch lines, including a total of 1,396 miles under one 
management. It is to be further extended to Chicago, in a direct 
line from Sarnia, by way of Lansing, the capital of Michigan, a 
distance of 323 miles—making a total of 1,716 miles in all. 

New Porr or St. Pererssurc.—It is announced that a new port 
is to be constructed on the Danonersky Island, at the entrance of 
the Neva. The bar of the Neva is to be deepened and provided 
with dykes, so as to form a maritime canal, admitting vessels of the 
largest size. The construction of the port will require from 
eighteen months to two years, that of the maritime canal three 
years and a half. Ships entering the new port will have to pay @ 
duty, to be regulated by a special tariff. 

Cast Iron 1x Exrsriors.—The external use of iron columns 
seems to be becoming common in London architecture. A new 
warehouse in Southwark-street shows them as a prominent 
feature in the arcading of each storey. St. Stephen’s Church, 
Spitalfields, has the doorway divided in the centre by an iron 
column, which supports the lintel. In a building in St. Martin’:- 
lane the window arches are carried in a similar way. All these 
examples are of the simplest patterns, but at Messrs. Copestake’s, 
in Bow churchyard, more elaborate ones are employed, and the 
foliage of each capital is varied. In shop fronts the instances are 
numerous, though not half so numerous as they ought to be. Ono 
of the first improvements needed in our street architecture is to 
show that it is cast iron, and not plate glass, on which the frout 
walls really rest. No great difficulty of design is involved in the 
matter, but there are two obstacles which prevent more general 
improvement. One is that love of deception and pretence which 
seems a ruling principle in the shopkeeping world; and the other 
is the practice of bringing shops out a foot or two in advance of the 
main building. There is, indeed, another consideration that might 


| be urged, though modern heedlessness of the future would uot, of 


course, think it a weighty one—bow long will cast iron last in au 
It does not rust so rapidly as wrought iron, 
but a glance at any railings, say, fifty years old, proves that it 1s 
very far from durable. Paint cannot be relied on as @ protection, 
since oxidation may go on beneath it, and besides this, the renewal 
of the paint at proper intervals may be neglected. Now, it matters 
little if afew bars in a railing are eaten away by rust, but if the 
same thing happened to a column with a heavy wall above it, the 
results might be serious. Perhaps the best protection would be to 
electro-piate the column with a thin deposit of copper. This would 
not decay like paint, and would completely exclude the air from the 
surface of the iron. The expense, under present circumstances, 
indeed, would be heavy, and the operation, in a large column, 
difficult. But these objections would soon be removed if electro- 
bronzing proved successful in preventing rust. There would be a 
demand for it for many other features besides columns, and its cost, 
without doubt, would be proportionately reduced.—Building Nevws. 
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* BLACKWELL’S MACHINERY FOR PUNCHING METALS. 
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Tuts invention, by Mr. F. Blackwell, of Beeralston, Devonshire, 
relates to a novel construction of machine for punching metals 
(chiefly the plates known as “grates,” which are used by miners 
for assorting stamped or crushed ore according to size), whereby 
the punching of the metal plates is effected with great regularity 
and expedition. 

The improved machinery is shown in the accompanying 
engraving, in which Fig. 1 is a longitudinal vertical section of the 
machine; Fig. 2 is a plan view of the same; Fig. 3 is an elevation 
of one end of the machine, and Fig. 4 is an elevation of the other 
end, showing the 1ow of punches whereby the sheet of metal is 
perforated. 

The plate to be punched is shown at a, and is secured by a screw 
clamp 6 to a horizontal frame c, which slides in guides made in the 
fixed framing to receive it. To this frame c is attached a rack c', 
of ratchet teeth, into which a paw! d works for giving a step-by- 
step motion to the frame c and the plate which it carries. The 
plate a to be operated upon is drawn by the frame c under a set 
of punches e attached to the under side of a sliding block /, which 
moves up and down in.vertical guides, as seen at Fig. 1. These 
punches pass through the fixed block e!, which will prevent the 
— a from rising with the punches when the latter are drawn up 

y the upward motion of the punch block. The vertical guides of 
the sliding punch block continue down below the sliding frame c 
that carries the plate a, in order to receive a second sliding block /', 
which is fitted to form a bolster for sustaining the plate a under the 
pressure of the punches. These upper and lower blocks f and f? 
are slotted to receive the rocking levers g, g', which pass through 
them, and are intended to impart the requisite vertical motion 
thereto. The levers g and g', which respectively give motion to the 
upper or punch block f and to the bolster block /!, are mounted on 
cross shafts h and i, carried by the main framing of the machine, 
and their ends are connected to the transverse crank shaft / by 
means of adjustable screw couplings /', The crank shaft is fitted 
with a fly-wheel m, to give smoothness of motion to the machine. 
The pawl d that takes into the toothed rack c! before mentioned, is 
operated through a bell-crank lever n, that is coupled by links n' to 
the rock levers g of the punch block f, as seen in lig. 1. 

The operation of the machine is as follows:—Rotary motion 
being imparted to the crank shaft J, the punch f and bolster /! are 
caused to approach the plate a simultaneously, and the piercing of 
a line or lines of holes is effected. As these blocks leave the plate, 
the punches are drawn through the fixed block or plate e!, and the 
pawl will come into action, and drive the sliding frame c! forward 
the distance of one tooth of the rack, thereby presenting a fresh 
portion of the plate a to the action of the descending punches e. 
When the plate a has been perforated throughout it must be released 
from the screw clamp 6, and may then be removed from the machine. 


WEILD’S IMPROVEMENTS IN CASTING INGOTS. 


Certain improvements in the coating of ingots have been 
recently patented by Mr. Weild, of Manchester. Hitherto, 
iu casting ingots from metal prepared by the method known 
as Bessemer’s process, the molten lead has been received in a 
vessel having a valve at its bottom, which is open to allow tbe 
metal to pass out directly into the ingot mould, which is placed in a 
Vertical position below it, and when the ingot mould is sufliciently 
filled the valve is closed to prevent any further escapo of the metal 
till the vessel is brought over the next mould to be filled; this 
system has not been found satisfactory, as there are difficulties in 
the working of the valve, and in discharging this molten metal 
directly into the ingot mould, owing to obstructious in tue valve 
orifice, and besides this the pressure of the molten metal, and the 


distance it has to fall into the ingot mould, causes the metal to | 


me greatly agitated, and mixed with air to such extent as to 
make the ingot so cast spongy and defective, so that flaws appear in 
articles afterwards formed of such ingots. 

_ It is the object of this invention, to remove the above-men- 
tioned objections, and it consists in the following arrangements :— 
A horizontal flue is formed in a circle, segment of a circle, or in a 
straight line, and this flue is covered with slabs of metal closely 
jointed together, and with an even upper surface, in which a con- 
tinuous groove is formed, and upon these metal slabs another series 
of metal slabs are laid, so as to be closely jointed with each other 
and the slabs below, and through each slab a hole is formed, and 
Upon each upper slab an ingot mould is placed over the hole through 
the slab, so that by this arrangement all the ingut moulds are 
brought into communication with the groove, and thus with each 
other, each end of the groove being s:opped up. The ingot moulds 














. 


may be arranged in a circle upon a metal slab, or upon a series of 
metal slabs with one mould or gateway in the centre, gates being 
formed in the lower metal slab or slabs radiating from the centre 
mould or gateway to each of the moulds surrounding it. The 
upper slab or slabs having the holes through it by which the metal 
r g28 into the moulds may be bushed with burnt fire-clay, so that the 
metal will be effectively protected against chill in passing through 
the small orifices into the moulds. When the molten metal is to 
be cast the vessel containing it is brought over ove of the ingot 
moulds (say the middle one) and close to its orifice, wad material 
may be applied, if desired, to exclude air, then the valve is opened, 
and the metal passes down the ingot mould, then along the groove 
formed in the slabs above the flue, and then it rises simultaneous! 

and without agitation into all the ingot moulds till they are filled. 
Immediately when the moulds are filled the upper slab or slabs are 


FIG. 1 





SECTIONAL ELEVATION 








FIG.2 


PLAN 





slid on one side so that the communication between the hole 
passing through the upper slab and the gateway is cut, and thus the 
metal is separated while it is fluid; and as the hole through which 
the metal passes into the hole is coned, the Jarger end towards the 
mould, it readily withdraws from the upper slab when the metal 
has cooled. In place of separating the metal between the gateway 
and the mould, while molten, it may be allowed to cool, and the 
ingot may be broken away from those parts of the metal in the 
gateway. Wheu the metal in the holes in the upper slab or slabs 
and in the gateways is removed, the slab or slabs are replaced over 
the gateways, those parts to come in contact with the molten metal 
being previously coated with lampblack, clay, or charcoal in the 





usual manner, when they are ready for the casting of another set of 
ingots. The flue under the grooved metal slabs, or under tho slab — 


or slabs in which the gateway or gateways are formed, is heated by 
any convenient means, say, the waste heat from the furnaces, for 
the purpose of heating the slabs and preventing the molten metal 
from being chilled in its passage to the ingot moulds, 

Fig. 1 is a sectional elevation, and Fig. 2 a plan view, showing 
@ series of six ingot moulds, placed round a central ingot mould, 
the lower ends of all the ingot moulds communicating with the cen- 
tral mould by passages or gateways radiating from it. 

@ represents the ground line; 3 a flue, heated by the products of 
combustion from the waste heat of the furnaces, or from a special 
furnace; c isa base plate or slab, forming the top of the flue, and 
in its upper surface a central conical cavity is formed, having six 
radiating branches, forming gateways; these gateways are less 
at the bottom than at the top, so that the metal left in them after 
each casting operation may be easily withdrawn from them. The 
lower slab c is covered by another slab d, which is kept central by 
a ring or margin c' round the lower slab c,as shown. The upper 
slab d fits close to the lower one c, and covers the gateways c*, 
so as to make them close channels, open at each end, the outside 
end of each channel or gateway communicating by means of a hole 
d' in the slab, with the ingot mould e placed above, and the inside 
end of each channel communicating, by a hole d? in the slab, with 
the central ingot mould e. The edge of the upper slab d is toothed 
for a short extent, and is made to gear with a worm f, carried in 
bearings attached to or formed upon the lower slab c. This worm 
can be rotated either way by means of a handle g, to which a 
reversible pawl is jointed, so as to act upon a toothed wheel g', 
fixed on the axis of the worm shaft, This reversible pawl handle 
and toothed wheel being similar to those very commonly used for 
imparting intermittent movements in self-acting lathes, and other 
selt-acting tools. By giving rotary motion to the upper slab d, by 
means of the worm /, the communication between the radiating 
gateways c?, and the ingot moulds e can be readily cut off. The 
central ingot mould is made higher than those surrounding it, so as 
to give sufficient head of molten metal to overcome the resist- 
ance to the passage of the molten metal thro gh the gateways, 
When the casting operation is to be perfmed the gateways 
and ingot moulds are coated with clay was), in the usual manner, 
the upper slabd is adjusted over the gateways c*, and the ingot 
moulds e are fixed in their places; an‘, assuming that the slabs 
and ingot moulds are sufficiently hated, the molten metal is 
brought by the vessel A, with a valve in it over the central ingot 
mould, as shown in Fig. 1. The metal is allowed to descend into 
this mould when it passes through the bottom, along the gate- 
ways c*, and simultaneously rises in all the ingot moulds, except 
that it maintains a higher level in the central mould, When the 
outside moulds are filled the upper slab d is moved by meaus of the 
screw or worm /, and this simultaneously cuts or separates the 
molten metal in the outside holes d', in the upper slab d, from 
their gateways in the lower slab ¢, so that, when cooled, the 
ingot and its mould can be readily removed, as the metal passing 
through the slab d will easily withdraw, being coned with the 
larger end towards the ingot. The central ingot is broken away 
after it has cooled a little; then the upper slab d is lifted 
by a suitable crane, and the metal in the gateways g® is 
removed, the gateways receive another wash of clay, the upper 
slab d is replaced and adjusted, when another series of ingots may 
be cast, aud so on. 





Sream Enoivés anv Macuinery.—The exports of steam engines 
and machinery from the United Kingdom were on a larger scale 
than ever last year, although the foreign demand for this branch of 
our manufactures has been greatly increased during the last decade. 
Thus the total value of the steam engines and machinery exported 
in 1864 was £4,854,190, as compared with £4,368,012 in 1863, 
£4,092,673 in 1862, £4,213,670 in 1861, £3,837.821 in 1860, 
£3,731.301 in 1859, £3.599,352 in 1858, £3,883,669 in 1857, 
£2,716,453 in 1856, and £2,243,166 in 1855. Comparing 1814 with 
1855, we have thus an increase of £2,611,024, or considerably more 
than 10U per cent, The large advance in the value of the ma- 
chinery and steam engines exported last year as compared with 1864 
may, however, be attributable to some extent to the increased cost 
of the iron and steel used in their construction, ‘The value of the 
steam engines exported in 1855 was £833,370; in 1856, £819,067; 
in 1857, £1,069,249; in 1858, £1,097,278; in 1859, £973,340 ; in 
1860, £1,288,333; in 1861, £1,258.164% in 1862, £1.624,876 ; in 
1863, £1,595,036; in 1864, £1,626,342. The value of the other ma 
chinery exported in 1855 was £1,359,796; in 1856, £1,897 386; in 1857* 
£2,814,420; in 1858, £2,502,074; im 1859, £2,757,961; in 1860+ 
£2,599,488; in 1861, £2,955,406; in 1862, £2,467,797; in 1863, 
£2,772,976; and in 1864, £3,227,848, 

EarTHenwakeE By Macuinery.— (From our Correspondent).— 
When, during the last session of Parliament, her Majesty's Govern- 
ment proposed to introduce the Factory Act into the Stafford- 
shire potteries, it was contended by the manufacturers that the 
demand for boy labour already exceeded the supply, and that ‘the 
enforcement of the half-time system would be attended with very 
great loss and inconvenience. ‘I'he supporters of the measure 
replied that the hardships endured by children in the district 
loudly demanded legislative interference, and that before long the 
lost labour would be compensated by the introduction of machinery. 
Already an important step has been taken in that direction by the 
erection, at one of the principal manufactories, of “ steam jiggers,” 
the invention of Mr. D. S. Porteous, engineer, of Paisley. ‘The 
hand jigger is a revolving plate used in the production of cups, 
saucers, plates, and dishes, and is worked by a man and two boys— 
sometimes three, one of whom turns the jigger while the other 
carries away the “ green ” ware, as fast as it is made, to the drying 
stove, The steam jigger obviates altogether the necessity of em- 
ploying a turning boy, the plate being kept in motion by steam, 
and the workman, by means of a treadle, being able to regulate the 
speed with the greatest nicety. At the works alluded to—those of 
Mevsrs. Edwards and Sov, of Burslem—eleven eteam jiggers have 
been set up in a spacious workshop, 92{t. long by 22ft. broad ; and 
although the workmen, with that unreasoning prejudice against 
machivery which unfortunately is so often met with, at first raised 
difficulties in the way of their introduction, they have not only 
withdrawn their opposition, but declare that with them they can 
earn more money, with greater comfort and less annoyance (being 
less at the mercy of careless and unpunctual assistants), than under 
the old system. In the same room have also been erected three 
steam * jollies,” by means of which cups are produced with extra- 
ordinary rapidity, without the slizhtest skilled labour being re- 
quired. But in this same room is also to be ecen a contrivance 
which will do far more than even the steam jiggers to alleviate the 
miseries to which the boy workers have hitherto been subjected. It 
was one of the crying evils pointed out by the Royal Commissioners 
on the employment of children, that thousands of boys of tender 
years, technically called “mould runners,” spent their lives in 
running with the “green” ware between the workroom and the 
drying stoves—rooms heated to 130 deg.—and that the alternations 
from extreme heat to cold, added to the fact that many of them ran 
with heavy loads from ten to fourteen miles a day, broke down 
their constitutions. The little fellows employed at Messrs. Edwards’ 
works are no longer the victims of such a rystem, for down the 
centre of the steam jigger room, and along its whole length, run 
two racks of shelves, affording suflicient space for each man to 
place half a day's work ; and, although the heat employed to harden 
the clay is less by from 40 deg. to 50 deg. than that of the old stoves, 
the dried ware may be collected twice a day. The mould-runner 
has no occasion to go inside and between the racks, but places the 
ware from the outside, where are fixed sliding doors, wbich may be 
opened or shut with the greatest ease. Although the ware is thus 
dried in the room in which it is made, and within four or five feet 
of the jiggers, the workmen do not feel the slightest inconvenience, 
the tem:perature of the room being ouly 70 deg.; and the oceupa- 
tion of a mould-ranner, instead of being a wretched drudgery, fear- 
fully destructive of human life, has become one of the lightest aud 
easiest in the whole course of the manufacture, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TWIN SCREW ENGINES. 


Sm,—Mr. Burgh has given you a design for a very compact 
arrangement of twin screw e.gines—perhaps too compact, in some 
respects, aud not enough so in others. Ali the parts are below the 
water line, which is an advantage iu case of vessels of war, but 
hardly so in the case of merchant steamers. The engines occupy 
19\t. 4in. in width athwartships in a bull of only 22ft. beam, and 
the engineer could neither go between them nor around them. He 
could only get over them by a bridge. The interior of the 
cylinders, and the joints of the cylinder covers, are almost inacces- 
sible. The “ man-hole,” giving access to the front of the piston, 
appesrs to measure but Gin. in diameter, There are no less than 
eight piston-rod stuffiug-boxes, besides four stuffiug-boxes, prac- 
tically inaccessible to the air pumps. There is everything to 
aggravate the wear of the pistons; a short connecting rod (only 
twice the stroke), while the air pump rod is fixed to the piston 
much below its centre, and without a guide rod and stuffing- box 
in the opposite cylinder cover to steady it. There is but one air 
ee to each pair of steam cylinders; but, in case of breakage, 

r. Burgh proposes to couple the air pump piston to that of the 
Opposite engine, How this is to be done cannot be seen from the 
drawing. Wath the cap ends chosen fur the connecting rods they 
are prevented, by their bolts, from working close to the cylinder 
covers, aud hence the shafts of the respective screws have to 
be spread still further in consequence, while the condenser is packed 
like a sandwich between the cylinders. The shafts, and, conse- 
quently, the eccentrics, are not, however, far enough from the 
cylinder to peimit of a direct connection from the liuk to the valve 
spindle, a bell crank connection being resorted to for the purpose, 

ith screws of Yit. pitch 150 revolutions per minute would be 
required, in order to obtain a speed of eleven knots after allowing 
for slip. Yet the cranks at this speed are not counterweigl|.ted. 
The steam ports (confused in the drawing) would waste a large 
proportionate quavtity of steam ; and, but for the short throw of 
the eccentrics, the double induction ports and cumbrous slide valves 
would be unnecessary. 

The engines shown would require high keelsons, or else an un- 
usually flat floor, on account of their great width athwartships. 

I have abundant reason for saying that, for twin screw engines, 
only one cylinder is necessary to each shaft. With a worm wheel, 
for setting the crank off the centre, one or both engines can always 
be readily started, even when there is but one cylinder to each en- 
gine. And with one engine once in motion there is never any 
difficulty in starting the other. 

One of the earliest twin screw boats with independent engines was 
constructed in 1858, by Messrs. D. Christie and Co., of Delfehaven, 
Holland, for the Ro't-rdam and Autwerp Railway Company. This 
vessel, the Moerdyk, has been in constan’ use since tbat time in 
tqwing barges betwee. Rotterdam and Moerdyk. She is 90/t. long 
on the water line, 12. 4in, beam, and draws, with coal on board, 
Bit. Gin. forward an 4ft. aft, the immersed mid section being 
47 equare feet. The env nes are independent of each other, with a 
single cylinder toeach screw shaft, 10fiv. iu diameter, and 12in. stroke. 
With 60 1b, steam the engines make 150 revolutions per minute, and 
when tuwing four bluff euded barges, loaded with 50 tons each, a 
speed of 5] tu 6 knots per hour is reached with a consumption of 
8 owt. of cual per hour. No difficulty is found in starting, backing, 
&c., from the engines hanging ou the centre. The screws, | may 
add, are 3ft. 3iu. diameter, and 6ft. Gin. pitch. 

A good form of twin screw engine, with ove cylinder to each shaft, 
may be had with overbead cylinders fixed to a framing common to 
both, the condenser being placed behind. With such engines, in all 
respects suited for merchant steamers of moderate powers, every part 
is easily accessible, and the construction may be the simplest and 
best possiblo. ZeraH COLBURN. 

7, Gloucester-road, Regent's Park, 

March 13th, 1805. 





. 
PURIFYING FEED WATER. 


Sim,—Having read your criticism on M. Emile Martin’s apparatus 
for purifying sea water, and having also seeu his reply, as eugineer 
for M. Maitin in the designing, manufacture, and application of 
the apparatus which, no doubt, will take the place of the surface 
condenser, and also the boilsr for the better combustion of coal, [ 
beg leave to offer a few remarks respecting the theory and practice 
of the substitute for the surface condenser. 

The feed water must enter it at or near the boiling point due to 
the pressure. If the feed water be not heated by any of the 
ordinary processes known, then it must be taken considerably above 
the apparatus, and from the highest poiut to which it is takea, and 
towards the apparatus, the feed pipe is enlarged to about four times 
its sectional area, and at every 18iv. of fall a diaphragm plate 
crosses the pipe perforated with small holes. ‘This arrests the 
progress of the fall of water, and allows time for the steam to heat 
the tinely-divided columns of water. The salts at the same time 
are preparing themselves for their final dissolution with the water, 
and upon the water entering the apparatus, it is evolved as steam by 
a pipe leading upwards for 2ft. from the top of the apparatus and 

asses on to the boiler. In this 2ft. of upward pipe are two 

iaphragm plates, perforated, and about 2in. apart, so that, should 
any water pass from the apparatus by the current of steam in a 
vesicular state, it will be dashed against and broken into spray by 
these diaphragm plates, and pass iuto the boiler as steam ; while 
the impurities, by virtue of their gravity, fall vertically on to the 
shelves where they are collected. 

The dimensions of the apparatus are regulated by the length of 
time it is desired to work without cleaning, according to the per- 
centage of impurities in the water; the choking up of the holes in 
the shelves being the sign for clearing. 


In this apparatus one cubic foot of contents per ten horse power 
is sufficient to use, destroy, or change the whole calori.ic power of 
the furnaces, aud its action is perfectly imperceptible to the organ of 
hearivpg when a short bar of iron is put one end to the apparatus 
and the other to the ear; this also goes far to settle the question of 
the supposed danger from the sudden evaporation of water under 
pressure, for it is as still as death. 


By the use of superheated steam every drop of water, necessary 
to feed a boiler, can be evaporated ; but it can also be done by 
saturated steam, but the inlet and outlet must not be by the same 
pipe, however large, because there must be two currents, and in one 
pipe they would oppose each other notwithstanding; in the one 
Ripe, they would form an upper and lower stratum due to the 

ifference in the outlet temperatures. It will be easily seen, then, 
how mu.h more rapid and easy will be the motion set up by the 
application of the inlet steam at the bottom of the apparatus and the 
outlet at the top, and how much moreso still will be the velocity set up 
by even a smal! quautity of superbeated steam, for it is an acknow- 
ledged and generally accepted fact that heat is the source of the 
uuiversal motion of matier, aud that time is also an essential 
element, and that the greater the difference in the temperatures of 
two bodies in atomio contact the greater the rapidity of motion, the 
fiercer the war between the opposing elements; and thus the value 
of superheated steam, if only a little, will be easily seen. The pipe 
communicating with the water space of the boiler must be abolished, 
and the apparatus must be made not a separate vessel from, but a 
ae of the boiler itself. Wherever it is used in copjunction with a 

iler it requires no mechanical means to set up the necessary 
motion, such, for ipstance, as a circulating pump, or yet a boiler 
with a greater pressure; such systems display a want of knowledge, 
and are uumechanical, aud also requiring an amount of power to 
work them. 





The elements, themselves, properly arranged, will do the work 
without the interference of anybody. Txos. ADAMS. 
London, February 21st, 1865. 





KRUPP’sS STEEL GUNS. 

Siz,—In you publication of last week you allude in a very 
offensive manner to me. Youstate that I am “frequently denying, 
in letters to the papers, that the large cast steel guns supplied by 
Mr. Krupp, have failed by bursting, &c.,” thereby implying that L 
was in the babit of writing otber than the truth. ‘The fact is 
that oue has ouly ty read in avy pper or jourual au account of cir- 
cumetances witn which he may be intimately acquainted to find 
that, in the majority of cuses, the details are mainly wroug, and 
often the truth is quite the reverse of the repost given. This has 
been singularly verified in the accounts given by you of Mr. 
Krupp’s guns in Russia, The first incorrect statement given was 
in Tue Enainzer, when it professed, with much elaboration, to 
describe aud illustrate the guos when, in fact, the only point 
ab-olutely correct was the bore of the gun. I have only t» refer to 
my former letters to you, dated Nov. 26, Dec. 1, 1°63; Jan. 6 and 
12, 1864; wr tten iu relerence to incorrect statements then made as 
to the bursting of Mr. Krupp’s guns, and which were again repeated 
in the Zimes, and corrected by me. The last letter of mine to the 
Times —aud to which, I presume, you more pa:t.cularly refer—was 
writ en, if you will take the trouble to re-read it, to correct an error 
in Lord Hartington’s speech, in which it was stat-d that casualties 
t» life and limb had resu t-d, and the denial of this by ine, and not 
that two guns had not burst, was, I should have thought, clearly 
evou.b +tat-d, even tu the comprehension of those who might wish 
t» be misled. I distinctly etited that two of Mr. Krupp’s guns had 
burst, but the cause of the bursting had nothing whatever to do 
with the strength of the m:tal, but with the class of rifling; the 
Russian authorit’es having fully persuaded themselves previously 
as tu the value of the material for their guns, and their increased 
and recent orders for guus cf the heaviest calibre from Mr. Krupp 
sufficiently coufirm this view. 

That the Russian war department is right in their choice of steel 
has been contirmed this year by important trials, to which, however, 
ouly those immediately interested were admitt-d, in order to guard 
against incorrect statsme: ts being again reported in the various 
journals that affect wo give reports. Nothing is ever gained by any 
mauufacturer, or bis agents, trying to repress the truth, and Mr. 
Krupp is one of the very last who would resort, by inaccuracies of 
any kind, to keep up the credit of his metal. 

Respecting the early experience in this country of Mr. Krupp’s 
guu, the cause that led tv the bursting is well known, while the 
more recent experiments at Woolwich have fully demonstrated the 
extreme tenacity of the material under severe charges. 

London, March 14th, 1865. ALFRED Lonaspon. 


[Our readers will, no doubt, attach just the value to the foregoing 
Which it deserves, and therefure, notwithstanding its tone, we 
willingly give it publicity. We trust, however, that ere Mr. 
Longsdun ventures into print a second time, he will have some- 
thing more conclusive to urge in favour of the guns of which he 
entertains such an exalted opinion.—Ep. E. | 





PROTECTION FOR EXHIBITED INVENTIONS, 


Sir,—In the Industrial Exhibition Act, brought into the House of 
Commons by Mr. Milner Gibson, the 3rd clause reads thus:—“ The 
exhibition of any new invention at any L[odustrial Exhibition 
entitled to the benefit of this Act shall not, nor shall the publication 
during the period of the holding of such Exhibition of any descrip- 
tion of such invention, nor shall the user of such invention for the 
purpose of such Exhibition and within the place where the same 
inay be held, prejudice the right of any person to register provi- 
sioually such inveotion, or invalidate any Leiters Patent which 
may be granted for such inventiou.” 

I have a new invention, which I am about to show at the Dublin 
Exhi‘ition, and contemplate some time patenting the same, aud am 
informed by one patent agent that, if 1doso without securing it first, 
this Act as effectually secures it as a provisiunal patent would; while 
another states that the invention would not be safe unless patented 
before being so shown; that any ove might, at any time before it 
is secured by Letters Patent, make and patent a similar one; and he 
States there would be little doubt that some foreigner would take 
and patent it out of Eugland, inasmuch as, under avy circumstances, 
the Act gives no protection agaiust foreign patents. 

This being of considerable import nce to exhibitors, I will thank 
you for an opinion in your next nuwber, inasiwuch as, if this latter 
opivion be correct, I shall hesitate to show it, while if the former be 
right [ shall seud it. 

Cannon-street, City, March 16, 1865. R. H. 


[The publication of any invention will ordinarily invalidate a 
patent secured subsequently. Theclause which you quote is simp!y 
intended to obviate tue evils which would follow on the exhibition 
of uvpatented inventions. Under its provisions, a subsequent 
patent is not rendered worthless by such @ publication as that 
expressly provided for; but the protection conferred by the Act 
ouly holds good for the period of exbibition. The wording of the 
clause is perfectly clear, ‘nor shall, &c., prejudice the rights of any 
person, &v.”—Eb, E. | 





Keoxautt has in the press a new work on vapours. This 
ought to settle all questions in relation to the theory, at least, of 
expansion. 

Tue Rieut Tune ror Oxce.—The Army and Navy Gazette states 
that, at the request of the Admiralty, the furtber rifling of guns on 
the shunt principle has been abandoned for reasons which appear to 
be satisfactory to naval gunnery officers. 

Enainrer Vo.untezrs.—A new and highly important branch of 
the volunteer service bas just been formed under the designation of 
the “ Engineer and Railway Staff Corps.” This corps is desigued 
to undertake the trausmission of troops by railway in the most 
efficient manner. The officers aie selected from among the best 
known civil engineers and railway manegers, who have received 
commissions as lieutenant-colonels, Ovlonel M‘Murdo bas been 
requested to act as colonel; and Mr. Bidder, wid be the com- 
mandant. 

Macuixe Movutpixe rx Leap Worxs.—Messrs. Bead and Dent, 
of Newcastle-street, Strand, have lately introduced a very important 
improvement into the plumbers’ art. Hitherto syphon traps have 
been made by hand, as it was impossible to cast them on loam cores 
with protit, and apparently no means existed of extracting any other 
core b of the peculiar form of the pipe. Accordingly, the traps of 
this kind were always made by beating up two half pipes from sheet 
lead and soldering the edges together with soft solder ; a very good 
workman and his laoourer could produce, on an average, four of these 
traps per day. ‘The system is open to many objections, of which we 
may name one; the galvanic action between tbe lead and the solder 
leads to the rapid destruction of the metal. Under the new system 
the cores are formed of gun metal or of cast iron, according to an 
invention patented by Mr. Lowe, an American, some four years since. 
Without drawings, it would be impossible to give any idea of the 
complete machine, for it is nothing else. The traps, whatever their 
shape, so long as the pipe is circular or nearly so in cross section, are 
cast entire and of any thickness required, with the most perfect accu- 
racy. Four men can turn out eighteen 3-inch traps per hour, so that 
the price of production is considerably reduced. ‘The bh 
capable of effecting a complete revolution in this branch of the trade, 
as the work produced is immeasurably superior to anything turned 
out by hand. The value of the hine is only equalled by its ex- 
treme beauty. We know of nothing in the iron or brass trades eveu 
distantly approaching it in simplicity and fitness to the required end, 
and some of the chair moulding machines recently introduced are 
Sufliciently elegant. 














Mr. Witiam Rumexe, who has been inspector of machinery of 
the steam reserve at Sheerness since the 21st May, 1862," has 
retired upon half-pay. Mr. Ramble’s successor has not yet been 
appointed, E 

Frexca Tron Manuracture.—In 1854 the quantity of pig iron 
made in France was 75,069 tons, of which 280.000 tons was 
charcoal-made. In 1863 the rate had increased to 1,180,000 tons, 
= the proportion of charcoal made was smaller, being only 280,000 

ns, 

France at THE Dustin Exuisrtion.—In all the more attractive 
ard decorative classes ot objects there will be a fine display from 
France at the International Exhibition. The Emperor himself 
heads the list with a splendid collection of porcelains from Sevres, 
and tapestry from Gobelins and Beauvais. Promises have also 
been received from Barbedienne, of brovzes; Barb.z:t for iron- 
work, and Thenard for silver-work. Musical instruments will 
be exhibited by Alexandre, Saxe, and Herz; laces by Lefevre and 
Ferguson ; silks by Berteaux, Brunet, Lecompti, and many others. 
Furniture and all the articles de luxe, for which Paris is the head- 
quarters, will be well represented. The French department of the 
Exhibition will be in one of the most advantageous parts of the 
building, aud the exhibitors are sparing no expense to render this 
department attractive and ornamental. 

Tue Port or SwaNnseA.—An important special meeting of the 
trustees of the Swausea Harbour was held in the council chamber 
on Monday last, there being a very large attendance of members, 
the chairman of the trust, Starling Benson, E-q., presiding. The 
statistical returns of the trade of the past month of february were 
first read, showing, as compared with the correspondiug period of 
1864, a considerable decrease in every department, arisiug from the 
prevalence of adverse winds, Which prevented small vessels 
making their customary short coasting voyages. From the returns 
we find that the number of vessels which entered the port during 
the month of February last was 400, with av aggregate regist red 
tonnage of 54,137 tons, and the total shipping ra‘es received 
amounted to £1,457 5s. 3)d. In the correspouding month of 
1864 the number of vessels which entered the port was 487, with 
aD aggregate registered tonnage of 6),116 tons, avd the slipping 
rates were £1,504 133. 104d.; the decrease, therefore, being 87 
vessels and about 6,000 tons register, and about £50 in shipping 
rates. Sumuarising the trade, there were 207 vessels, of 20,188 tons, 
engaged in the coasting trade; 171 vess-ls, of 25,566 t us, in the 
European trade; and 22 vessels, of 8.383 tons, in the fureign trade; 
as against 287 vessels, of 24,523 tons, in the coasting trade; 
170 vessels, of 25,758 tons, in the European trade; and 30 vessels, of 
9,835 tons, in the foreign trade, in February, 1864; nearly the 
whole of the decrease, therefore, being in the coasting trade. 
Although there has been a temporary depression in the trade, the 
receipts of the harbour for the past month exceeded the expenditure 
by about £230. The report of the executive comumitiee referred to 
the very large increased trade which has lately taken place, and to 
meet the additional requirements of the port they suggested that 
another hydraulic engine should be erected near the south docks, 
that a swing briige be subst.tuted for the pontoon over t' e north 
duck, and that the salaries of theclerks be sligitly raised. A discussion 
took place in reference to the erection of the hydraulic machinery, 
some of the members being of opiuion that a condensing engine 
should be substituted for the present high pressure one at the 
hydraulic works, which would save the necessity of having two 
separate staffs of men, and would save fuel, whilst it would be of 
considerably more power. The chief superintendent of the harbour 
said the present hydraulic works were too far from the south dock, 
where the principal increased trade had taken place, and that these 
works were very cramped and confined, and there was a difficulty 
in getting more room. Other gentlomen advocated the erection of 
the otuer engine as suggested, Mr. Sterry stating that much power 
was lost in the transit through pipes—some engineers conteuding 
that one-third of the power was lost in traversing through bal{-a- 
mile of pipes. The superintendent said that was a moot poin', some 
engineers being of opwion that no power whatever was lost. Lhe 
cost of the new hydraulic was estimated at £3,900, and after some 
discussion the report was agreed to. Mr. E. Strick then brought 
forward his proposition, of which he had given notice, aud which 
was to the effect that the conduct of the opposition of the trustees to 
the bill for the amalgamation of the Vale of Neath Railway Com- 
pany with the Great Western Railway Company, aud tlie Vale of 
Neath Railway (Swansea lines) be referred to a special committee. 
Mr. Strick glanced at the past history of the Great Western Com- 
pany, its awalgamations with other companies, its opposition to all 
schemes which sought to promote healthy competitivn, its aggres- 
sive policy in stretching out branches into other districts, and con- 
tended that the traders of the South Wales district had nothing 
whatever to be grateful for to the Great Western Company, inas- 
much as iis fares, both fur passenger and miueral transits were most 
excessive. The Vale of Neath Company had recently opened up a 
direct and easy communication between South Wales aud the whole 
of the North of Eugiand, and no sooner was this accomplished than 
the Great Western interfered, and propo-ed to purchuse the Vale of 
Neath line, so as still to secure a monopoly of trae, The increase 
of trade consequent upon the opening o! the direct route to the 
north via the Vale of Neath line bad been very great, but he viewed 
with great apprebevsions the proposed amaigamatious, as likely 
to prejudicially affect the trade of the district. I'he Vale of Neath 
Railway (Swansea lines) proposed taking most extensive grounds, 
the property of the Harbour 'I'rustees; and it was, therelore, the 
duty of the trust, as representing the interests of the traders of the 
port, to most narrowly and jealously watch the proceedings before 
the parliamentary commiitee, so as to secure full and free raisivg 
powers to any other company which should hereafter obtain access 
to the port. Mr. Strick coucludea by moving the appointment of 
a special committee to conduct the opposition to the proposed 
amalgamation of the Vale of Neath with the Great Western Com- 
pany. Mr. Pascoe St. Leger Grenfell, of the Upper aud Middle 
Bank Copper Works, seconded the resolution. Mr. H. H. Vivian, 
M.P., while agreeing in the remarks of Mr. Strick, that the bill 
for the proposed amalgamation should be narrowly watched, gave 
it as his opinion that Parliament would not give raising powers 
to any scheme not actually in existence. He was a director of 
the Vale of Neath line, and in reference to the supposed competi- 
tion created by that company in opening up a route to the north, 
he could assure the trustees that it was a perfect myth, for biud- 
ing agreements long since existed between both companies as » 
the rates to be ctarged. In fact, his opinion was that the —_ 
railway competition which existed anywhere was that young: y 
the sea. Railway companies never went above sea-borne rates, . 
kept the rates as high as thuse charged by sea carriers. He did no 
look at the proposed amalgamation of the Vale of 
Great Western Company in the same light as Mr. | 
Grenfell. Bad management had probably exi-ted i 
the Great Western board, bata great change had now taken 
ani there were men at the head of affairs of most liberal oud cou 
p.shensive views, whose present policy was to develope the trace 
of those districts through which their lines passed. | He ope a 
brighter future existed for Swansea; whilst tue appointment “ 
Joshua Willi ms as general manager over the whole ol the 5 rain 
Wales district was a guarantee that the interests ol the ireighters 
of the district would be carefully guarded. So far as railway = 
munication with the port was concerned, if there were 10,000 ee 
lines connected with the port, they could not ship auothel one 
coal with their present coal drops; and, therefore, it was that : ; 
had always advocated the creation of more drops and orth 
shipping facilities being afforded. A long discussion ensued, t nt 
po of the members apparently agreeing with the yoy 
Mr. Strick; but it being ruled that, upon a point cf order, — 
resolution could not be put to the present meeting (in ee 
of a standing order in the books which must be gered 
rescinded), another special meeting will be sborily called, an: ied 
proposition of Mr. Sirick will, in all probability, be cartl 
unanimously. 


Neath: with the 
Strick and Mr. 
n times past at 
place, 
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Tus Main Drarnace Works.—The Metropolitan Board of Works 
have invited the members of both Houses of Parliament, the Sheriffs 
of Middlesex, and the Lord Mayor of London to the ceremony of 
opening the main drainage works of the —— to be per- 
formed by his Royal Highness the Prince of Wales, on the 4th 
proximo. 

Tue WHoLesaLe AND Import Tiwser Company (Lirep).—A 
prospectus has been issued of a new timber company (limited), 
formed for the purpose of purchasing British and foreign timber, 
deals, and otber woods, for supplying, wholesale, the trade generally 
with wood goods of every description, and for transacting all’ 
branches of the business usually conducted by timber merchants. 
The proposed capital is £250,000, in 25,000 shares of £10 each. 


Tus New Sr. Ives Prer.—The late high spring tides and 
favourable weather have enabled the workmen at the new pier to 
get through a considerable amount of work during the past week. 
As it is seldom people have an opportunity of walking so far out on 
the sands, hundreds have seized the opportunity to come and watch 
the laying of the stones. The ridge of rock which forms the root 
of the pi r is now covered with mason work, and is apparently of 
immense strength. Future operations can only be carried on at low 
water of spring tidez, asa foundation must be sought for in the 
sand 

Menat AND Conway Bringts.—A parliamentary return shows 
that the priveipal debt still due on account of advances for building 
the Meuai Bridge, and purchasing the rights of ferry, amounts to 
£231.498. The interest on the debt amounted, in April, 1864, to 
£432.902, towards which £41,421 had been received for tolls, and 
£106,768 for «dditional postage received on Irish letters. Adding 
the co-t of maintenance, the total due to the exchequer a year ago 
was £539,065. In respect of the Couway bridge there was £68,720 
due to tue exchequer a year ago, but the tolls taken at this bridge 
exceed the expenditure, 


Tue Betteroruon.—In accordance with instructions received from 
the Admiralty, the ironclad frigate Bellerophon, 14, 1,000-horse 
power, building at Chatham Dockyard from the designs of Mr. E. 
J. Reed, the chief constructor of the navy, is to be ready for launch- 
ing, or, more properly, floating out of docks on the 27th of April next. 
Immediately afterwards the building of the new ironclad frigate 
Hercules, one of the improved Bellerophon frigates, will be com- 
menced in the same dock. After receiving on board her boilers, iron 
masts, and the heavy portions of her machinery, the Bellerophon 
will be ducked in No. 4 dock, where she will be completed for sea. 


Croypon Water Suprty.—Croydon, like Hull, is supplied with 
water from wells sunk in the chalk of the district, and from a re- 
port recently made by Mr. Baldwin Latham, C E., we learn thata 
new well, which gives quite one million gallons per day additional 
supply to that furnished by the old one, has been completed ata 
cost of a little under £1,000. Although this new well is sunk only 
56it. from the old one (but to twice its depth, or 150ft ) yet the con- 
nection between the water in the two wells is very slight; indeed 
so much so as tolead to the conclusion that the same vein of water 
does not supply both. During some experiments which were 
made on the new and old wells, when the same quantity of 
water was being taken from each, the relative water level in the 
two wells was not the same; that in the new well being seven 
feet lower than that in the old one. The volume of water thrown 
from each well during these experiments was at the rate of one 
million gallons per day respectively. After stopping the pumping 
operations in the new well, and continuing them in the old, the 
water in the new well rose to a height of five feet above the water 
in the old well. It is clear, therefore, whatever connection exists 
between them is confined to the upper stratum of chalk. 


Vauve or Property in “ Miguty Lonvon.”—A few feet of land 
in Cornhill or in the Poultry are woith more than hundreds of 
acres elsewhere. The fortunate possessor of a tenement or two in 
Cheapside, or in the narrow streets that branch off from it, is too 
well pleased with the yearly rent they yield to think of sacrificing 
them on the altar of improvement. Nor when houses falling into 
decay are pulled down does the rebvilling greatly mend matters. 
The shop or warehouse remains as much straitened as ever, only 
the builder grows ambitious, emulates old Babel, and sets up his 
“sky parlour” among the clouds, A glance at the giant buildings 
in St. Paul's Churchyard will convince the reader that we do not 
exaggerate. Loudon, even in our time, may be likened to nests of 
pill-boxes, box within box, ad infinitum. Turn into Gutter-laue, 
thread your way from court t» alley—from the patchy, tumble- 
down equares, with their one tree and straggling yellow grass—to 
dreary-luoking graveyard, from whence the church has long 
vanished ; then dive into the uuderground world of crypts and 
cellars, and as you pull off the lid of the last tiny box, represented 
by the creaking door of some Lillipu ian office six feet by four, one’s 
head grows dizzy, aud the far-off uoise of vast metropolitan road- 
ways sounds like the impatient surgiug of a vast ocean. The man 
who stood upon a dvor-step uutil the street crowds bad gone by was 
no such a jackanapes after all. Claudian’s old man of Verona 
would have been perfectly jastified in doing so. Talk of the popu- 
lation of Rome, or Niveveh, or Babylon! They must have been 
but thinly peopled in comparison. Nebuchadnezzar indulged in a 
pleasure-garden; the men of Nineveh raised corn within their 
walls. Iu Julius Casar’s day tuere were hardly a million of inha- 
bitants in Rome, and, though a census in the reign of Claudius 
gives tive milions, it was probably a myth to tickle imperial 
vanity, whereas there is nothing at all mythical about the puopula- 
tion of London in 1864.—The Old City, its Highways and Byways. 
Coll ngri ige, London. 

TELEGRAPHIC COMMUNICATION BETWEEN AMERICA AND AstA.—Col. 
Bulkley, engineer-iu-chief of the Collins’ overland telegraph and 
Western Uvion extension, has arrived in Sav Francisco, iucompavy 
wit various members of the organisation for erecting the tele- 
graph which is to connect the United States and Russia. About 
1,500 men will be employed on land in the proposed work, besides 
a co-operative force at sea, or on the coast, landing the material at 
intermediate ports, as may be practicable. The line of the Western 
Union Company is to be extended from the western states to New 
Westminster, British Columbia, by the middle of March, and trom 
that poiut it will be taken up by Col. Bulkley’s party. They will 
proceed from New Westminster ‘o Port Babine, through a country 
already explored. From Babine Lake, in the centre of British 
Co'umbia, to the Yukan river, in the British possessions, the 
country bas never been explored; and through this wild region it 
is the iutention of the company to make their way, a distance of 
about 3,000 miles. The fleet on the ocean will co-operate with 
thom, as far as practicable, by means of the numerous rivers on 
the coast, mauy of which, however, must first be explored It is 
ths expectation of the company to find the same character of 
cOwtry between the coast range and the Rocky Mountains in 
this new region as is found between the coast rauge and the 
Si-rra Nevada, in the more southern latitudes, and to come out 
on the otber side on the Yukan river, at its head, where they will 
find the first settlement after their departure from Babine Lake. 
T.e river is a very large one, having several outlets in Norton 
Sound, sutho of Bebring’s Straits, where it is known as, and is 
called Kinchpak. The river is navigable for about 300 miles, so 
far as kuown, and has for some years been known by the Russians 
in their trading operations. From the Yukan river the company 
will proceed to Cape Prince of Wales, which is the point of Jaud 
nearest the opposite coast of Asia. From this point a submariue 
cable will be laid across Behring’s Straits, which are here only 
thirty-six miles wide. Arrived on the Asiatic side of the Straits 
they will go around Anadyr Bay, through Techuktchi (an un- 
settled country, though not altogether unexplored), until they 
strike Penjinsk Gulf, or the Okhotsk Sea, whence they will follow 
the coast around the Amoor river. ‘his country is settled by the 
Rassian Cossacks, and roads are built the entire distance. The 
Company anticipat+ that, by the time they arrive at the Amoor river, 
— from St. Petersburg will Lave becn completed to that 
po 





BOMAN ON THE BESSEMER PROCESS AS PRAC- 
TISED IN SWEDEN. 


(Continued from pase 151.) 
Ill.—THE BESSEMER a LADLES, AND OTHER 
ANT. 


Tue apparatuses with which the Bessemer process has been con- 
ducted up to the present with some success, may be divided into the 
movable and the fixed kinds. The latter is the only description 
which, as far as we know, bas been employed in Sweden. In 
England, on the contrary, only movable furnaces are used; they are 
like a foundry cupola as regards portability, and are besides, as 
to shape, very similar to a bellied glass bottle, the short neck of 
which has been bent to an angle of about 45deg. ‘The blast is taken 
through a bearing into acasing on the bottom, the tuyeres of whicb, 
made of perforated bricks, conduct the blast up into the mass of 
iron. The furnace has only an opening for filling in the pig, for the 
running out of the steel, and the free exit of the gases during the 
process, When it is being filled or emptied the furnace is turned 
over, but during the operation it stands perpendicularly. 

Furnaces of this kind have a great advantage over the fixed ones. 
After the fining has been done, the finished lijuid produce can be 
kept back for along time without being traversed by the blast. By 
this means it is very probable that the blow holes of the castings 
are lessened or eutirely prevented.* In the fixed apparatus, at 
least, when softer steel is being made, the blow holes cannot be 
avoided without loss. More will be said on this point in the 
following. 

What acted against the introduction of movable furnaces into S we- 
den has besn a want of acquaintance with them. What would probai.ly 
cause a gre.ter impediment is the difficulty, on account of their 
spheriodal shape, to line themjwith fire-proof material. In Eugland, 
where there is very excellent fire-proof clay, it is said that they cau 
be quite simply lined with so-called gani-ter. This has been, in- 
deed, attempted in Sweden, with the substances found there, but 
without success. 

Furnaces with a single large tuyere \in the bottom have been 
tried, but they have had no fuither application. 

The other form of Bessemer fining apparatus, the fixed kind, with 
small tuyeres blowing along the flat bottom, are, as has been 
remarked, those used in Sweden. They also appear, with the ex- 
ception of the circumstances last named, to be able to give very 
satisfactory results. We have two modifications of these. The 
older shape, used at Edsken, is with a blast reservoir outside the 
furnace, and with tuyeres of cast iron, one end of which is spherical, 
and is fitted to a bored cut semi-spherical concave nut. The 
other end of the pipe is formed with a small flange, and when 
smeared with mortar is brought, by means of the nut, tight against 
the stone-work casing fixed in the furnace. 

Another form of this arrangement of tuyere, and still more 
complicated, unhandy, and expensive, is applied at Siiveniis, some 
new ironworks near Skelleftei. This construction, however, ouly 
shows the want of experience of the builder in this process, and in 
what is required in furnaces like these in order to put them as svon 
as possible in a state to be used, This arrangement of tuyere consists 
in great perforated cast iron lumps, which are placed in the riug- 
shaped blast reservoir in planed lines. They are movable to and 
fro by means of wedges, and are provided with iron bands and 
wedges, in order not to be blown off by the pressure of the blast. 
Thess lumps are provided with semi-spherical holes in the part 
towards the furnace, in which cast iron tuyeres are fitted similar to 
those in the furnace just described, 

As the Edsken furnaces are well known by means of many pub- 
lished illustrations and descriptions, and as the alterations carried 
out in the Sivena furnaces are by no means improvements, we will 
here only describe the second moditication of the fixed Bessemer 
apparatus. It was constructed by the former engineer at Fablun, 
M. Scefanson, for the Silgarisfors works, but it has shown itself, 


during the carrying out of the Bessemer process, to require some. 


alterations. The accompanying drawing (see next page) shows 
such an al'ered Stefauson furnace, as itis accepted for the new iron- 
works at Biicka, io Dalecarlia. 

Fig. 1 is a vertical section of the furnace through the line E F of 
the Fig. 2. Fig. 2 is again a horizontal section of the furnace 
through the line ABCD of Fig. 1. The most marked difference 
between the furnace here illustrated and that of M. Stefauson is 
that here the blast reservoir is closed against the brickwork by 
means of a cast iron partitionss.......... + (Figs. Land 2), 
and that small cast iron ferrules 4,4,¢....... are rivetted tu 
each opening in the partition s,s tor the tuyeresu, w........ 
Into these bushes or ferrules are to be fitted, after the buil ling in of 
the tuyeres,a number of cast iron stoppers, smeared with clay. 
All these changes are made so as to as much as possible prevent auy 
leakage of the blast through the brickwork and its interstices. 

The differences between this kind of fixed Bessemer furnace and 
the Edskener furnace is, in reality, the position of the air reservoir. 
With the one it is independent, and the blast is carried through spe- 
cial pipes to the furnace; with the other the casing is built iv with the 
furnace. Any portion of the stone tuyeres is here easily accessible by 
means of the cast iron wedges,axz...... whether it be in order 
to change them when burnt, or also in order to clear them outif they 
should have got stopped up with iron during the fining operation, 


This allows these furnaces to be easily got ready for the new process, | 


The Stefanson shape of furnace also posse-ses other advantages. 


When the stone casings are burnt out, there is no danger of seeing | 


the steel run over tho flooring of the workshops—an occurrence 
which is not uncommon with the Edskener furnace. A leakage of 


the latter can take place—1, by means of the carelessness of the work- | 


men in omitting to unscrew the iron tuyere pipes in order to 
examine whether the stone casings still have the requisits length 
to stand auother operation; 2, by the repeated changings of the 
stone casings, as their joints thus get very large, and we pres- 
sure of the iron mass tuus gets to be suflicient to drive out the 
mortar; and, lastly, 3, by means of a too powerful screwing up of 
the iron ring pipes, by which the stone casings ge’ pres-ed in, and 
their joints thus get slack, In the Stefauson furnace the pressure 
of the iron is balanced by the outside pressure acting on any place 
of the furnace which is liable to leak—an occurrence which may be 
observed by the sudden fall of the gauge. Itis thus possible, by 
strengthening the blast, to keep the iron in the furnace till it is 
ready to berun out. In fact, one need never be hopeless about the 
successful result of any fining conducted with this furnace, as, even 
if it should be undertaken with a brickwork in a very bad state, as 
long as there is sufficient power in the blast the iron can always be 
~~ back, even if large holes should show themselves in the brick- 
work, 

As was said above, the inside partition of the blast reservoir of 
the original Stefanson furnace consisted of the naked brickwork ; 
but with this arrangement it could only have a very short dura- 
tion. It required to be changed after fining about two hundred and 
fifty centners;¥he joints increased in size very quickly, so that the 
flre-proof bricks got to be like rounded lumps, and soon lost their co- 
hesion. Now, as it was known by experience that the bricks of 
furnaces were most subject to destruction, and as this is easily to 
be explained by the chemical action of the oxidised iron being 
formed just in front of them, people could think of no otver 
probable explanation of the destruction of the joints than that it 
was caused by the passage of the blast through them. In order to 
avoid this evil, a thin plate, provided with square holes (three and 
a balf Swedish inches square), was placed between the brickwork 
and the air reservoir. By this means the duration of the brickwork was 
brought up to a fiuing of eight bundred centners—these numbers, 
also, only refer tothe bottom part of the Bessemer furnace, the top 
part can undergo the fining of 4,000 to 5,000 centuers. ‘Lhe 
furnace, however, was not so durable as the Edsken oven, the 





* This supposition has not shown itself to be correct at Turraca (Styria), | 
> Cr * “ or 
J What is understood by © suurs 


where there is a movable furnace. 


thin plate was not of sufficient assistance, and continual interrup- 
tions took place. 

It was thus required to approach as much as ible the old form 
of build by means of appropriate changes. his was done in the 
following way:—The furnace was freed from all brickwork; a 
strong plate (jin. thick), in which were cut 3}in. holes for the nine- 
teen perforated bricks, was rivetted on, and fixed with a rust joint. 
On each hole in the plate was also rivetted and jointed a cast iron 

ferrule ¢,¢.....iu order to slide in aclay-covered stopper u, w...+, 
| when the perforated brick has been set in its place, When fixed in 
| this way the under part of the original Stefauson furnace acquired 
, atolerably long duration as pa ' the brickwork. About 1.500 
centuers of pig iron have been changed into soft iron before the 
furnace required to be lined with fire- proof material. 

These data as to the duration of the brickwork refer to fire-proof 
clay from Higaniis. The bricks used had, nevertheless, an 
improper shape for the furnace, so that thoy had to be considerably 
cut, and by this means more badly-burned surfaces came into the 

oints. 

. As a material for lining the furnaces, the Héganiis bricks are 
iaferior to the English, The reason of this dues not seem to be 
iu fire-proof qualities, as, according to an investigstion of Dr. C. 
Bischoff (** Dingler’s Journal,” Ist part, 1863), the Hézaniis clay can 
compete with the best English clay. The evil is rather to be sought 
in the burning of the Hézanis bricks, or perhaps, in some of their 
physical qualities, eg., their want of resistance to suddeo changes 
of temperature. The black grain of the larger dimensions speaks 
for incomplete burning, as also the un+qaal destruction of the bricks 
whicn have a symmetrical position in the furnace, The only 
ob-ervable differenco i, that the Hbgauiis bricks have not such a 
fine grain as the English. Two kinds of the latter have been tried. 
One is marked E N; the other, R. Dickinson, Consett, Newcastle- 
on-Tynue. The first does not appear to last so long as the second; 
but both stand a longer time than the Hégauiis bricks, and the 
English bricks are, besides, cheaper." 


Tue Castine Lapues. 

Though cast iron ladles are very clieap they cannot be recom- 
mended, as they are so subject to cracking. Fissures often appear on 
the first occasion they are used, and such ladles can only be kept 
safely together for a long time by means of heavy strengthening 
—_ For liquid Bessemer iron only plate ladles should be used, 
‘igs 3 and 4 suow a ladle of the kind which has been practically 
employed For harder kinds of steel a ladle of the same depth, but 
only two-thirds of the contents, is sufficieut, as this finery produce 
does not boil up so strongly as softer bessemer iron, which requires 
a larger ladle. In order to delay the cooling down of the Bessemer 


iron it is good to surround the ladle with a clothing yy .... of 
thin plate, and to fil up the space between with coal du-t, ashes, &e. 
‘The runuing of the pig into the Bessemer furnace formerly took 


place over the edge of the ladle with much trouble and danger; but 
the ladle is now pierced with a hole in the bo tum at one vide, and 
the rather conical hole is closed with a fire-brick, which is also 
pierced in the same way. In order to prevent the runuing out of 
the melted iron before the ladle has taken its position, this hole is 
closed with a clack valve (Fig. 5) covered with clay. The valve, 
which is provided with a handle audtwo plugsee..... (Figs. 
5 and 6), can be fixed by means of two hooks / / . . . screwed into 
the ladle, and the loose key gg. The casting hole is only to be filled 
with loose sand, At the euiptying of the laile the wedge g g is 
first taken awey, then the valve, and the hole filled with sand is 
opened by means of a hook (Fig. 14). We may here remark that 
the emptying of the ladle over the edge can only be done easily and 
without danger when the workmen ere accustomed to it. The 
crane must also be so placed that its jib is. t a tangent to that part 
of the furnace where the hole for pouring in is placed, 

The delivery opening of the ladle for steel must always be in the 
middle of the botium, If placed on one side, as with the ladle for 
irov, it gets easier blocked up, as the hardening of thé produce 
begivus at the sides. This ladle 1s, as the previous one, also provided 
with a perforated brick at the bottom, whose hole is close! with a 
nearly ball-shaped brick. This latter, in order to be fixed in the 
iron rod, hh... is provided with a concavity of the same shape 
as the end of the rod. The rod, with its ball, can be raised and 
lowered by means of a lifting apparatus, all of which cau be seen 
in the drawing (Figs. 3 and 4) 

The ladles are smeared with a lean kind of mortar after the 
bricks at the buttom have been put in. This must be made very 
thick, in order to keep the heat better in, In order to provect the 
rod (4, A ... Figs. 3 and 4) of the steel ladle from being melted it 
must be covered with fire-clay. The balls are fixed at the eud of the 
rod (kA...) with brick-du-t and clay, so that it may fit closely into 
the litule concavi'y iu the brick at the bottom. 

The other implements are :— 

1. A double book with a wooden handle (Fig. 11) for guiding the 
ladles when they are hangi:g from the crane. 

2. A slag hook with a wooden handle (Fig. 10) for cleaning the 
throat of the Bessemer furnace when it appears to be teuding to get 
closed up during acold or slaggy working of the fining. 

3. Three hooks (Fiz. 13) for knocking out the casting holes of 
the ladles ; these houvks are provided with a sharp edge. 

4. A bar for turning over the ladles (Fig. 7). 

5. Three hooks for breaking up the scrap which may have 
hardened in the ladles, 

6. D flerent shorter and longer pointed rods with sharp edges. 

7. A nook (Fig. 8) for taking out the cast iron plug with which 
the tap-hole ot the lurnace is provided, 

8. A bar for running out the Bessemer metal, 

9. Turee or four hooks (Fig. 14) for holding the crane chain, the 
moulds, the castings, &c. 

10, Coarse piucers, which can be opened unequally, and which, 
| hung to the crane chain, can be used for working about the cast- 
ings, the moulds, &c. ‘T'bey are to be made like common pincers, 

11. Cast iron mvulds (chills). As they are consumed ia large 
quautities, and must besides, iu order to hold together, be very 
tuick and heavy, they are best vast oa the works, for which purpose 
a special moulder can bs employed. The moulds are then very 
cheap, although not so durable as when mavufactured in the foun- 
dries, where they are coutracted for at rates up ic eight Reichs- 
thalert per ceptuer—a price which appears too high for such coarse 
castings. Besides, if the chills are procured from the foundries 
they are, when Lurnt out, useless as raw material for steel makings 
as those works geuerally use pig iron covtaining sulphur, The 
contrary takes place if the chills are cast from the same pig which 
is commonly used for making steel, The form aud cousisieucy of 
the chills will be spoken of further on, 

Tue Ores and THE Workine or Tae Buast Furnace, 

| Tp to the present no determiuote experience has been acquired ag 
} to the ores which are best suited to the Bessemer process, Oulya 
| few settled isulated facts can be bere brought forward. 
| The few attempts which have been made wit ores rich in man- 
| ganese appear to poiut to tuese as equally valuable for tuis process 
| as for their proved advantages as ores fur makiug stecl. ‘Tuey let 

themselves be well worked in the Bessemer furuace, and the steel 
produced has excellent qualities. Silicivus, but in otuer respects 
good ores, have also shown themselves to be suited for the Bessemer 
process. Ores containiug lime, which bave givin from 55 t» 66 
cent. of pig iron, appear to be liable to afford @ cold-shori produce.f 
The ores which are accompanied with a black slag, rich in prot- 
oxide, and which are more especially incliued to give whites pig, re- 
quire too much fuel in the blast furnace to affurd a pig iron suited to 
tue Bessemer process. 








* Since this was written, Dr. Bischoif has published another treatise on fire 
clay. He tries to prove that the more silicious clays can powerfuily resist 
fire, but that they do not, when iu a heated state, so well withstand the 
influence of strong bases and of chanzes of temperature as clays contein- 
ing more alumina, It would thence happen that different kinds of clay, 
the lean aud silicious, are not to re used in glass furnaces. Pervaps the 
| clays of HO zavli s are wore silicious than thea sove mentioned English clays? 
| A Swedis. thaler Reichsmtiuze = 0°375 Prussian thalers. 

” will be spoken of in part viii. 
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To all ores is the rule applicable that they must be carefully 
roasted. A precise carrying out of this can improve the bad quality 
ofanore, It has been proved by a great number of experiments in 
the Bessemer process that aswall percentage of about 0-015 per cent. 
can be driven away from the pig. But this is dependent upon the 
other qualities of the pig iron in question. If namely, a hard 
pig iron can be used, produced by a slow working, or, still 
worse, by a hot working of the furnace, then the sulphur con- 
tained in the fined produce appears rather more than less as;compared 
with that of the pig iron. ‘The reason of this is to be found in the 
addition of sulpbur from the fire-proof material of the furnace. 
This always contains a little sulphur, which is strongly attacked by 
pig iron like this. 

The coincidence of this with the other different methods of fining 
us¢d in Sweden is very apparent. The so-called German method 
of fining, which generally produces a grey pig, is very liable to 
produce a material containing sulphur. The other methods, such 
as the Walloon, the Lancashire, and the Franche Comté, require a 
pig very free from sulphur in order to produce good bar iron. The 
plentiful fining slags, which are formed in the first-named process, 
as in puddling, doubtless have a purifying action on the fined iron. 

It then follows thatin order to expect a proper produce from 
the Bessemer process, the proportion of sulphur in the pig must 
be lowered as much as possible. Besides a good roasting of the 
ores, this can be obtained by means of a regular quick working of 
the blast furnace, and by astronugly basic quality of charge, through 
the use of limestone free from sulphur. In this way certain iron- 
works, which convert silicious, badly roasted ores, containing a 
medium amount of sulphur, besides 12 per cent. of roasted ore very 
free from sulphur (giving when roasted in the crucible a regulus 
with 0-15 per cent. of it), bave been able to produce, for 
several weeks continuously, pig iron free from the least trace of 
sulphur. The blast furnace slag produced during this time is crys- 
talline, white, and appears with a smoky, violet-coloured vitreous 
crust. By means of the quick working of the blast furnace another 
object is obtained, namely, a good working of the Bessemer furnace, 


The boiling takes place quietly, the brickwork is but little affected, | 


and the produce is very hot, and is easily run from the ladle, 

That mode of working the blast farnace has shown itself to be the 
best which produces a pig iron that, during the fining of the steel, 
rups thickly with a white colour and without sparks from the furnace. 
Such pig, when run iuto a warm, one-inch thick proving chill, 
would, fora plate one inch deep, give a proof casting that shows 
only a very narrow strip of white pg.* The pig iron which gives 
hardened white portions in tho inside of the mass, generally con- 
tains sulphur, It bas been produced during au accidentally hot 
working of the blast furnace, and it affords a red-slort material. 

If, during the very quick working of the furnace—which is 
particularly to be reconimended when ores are to be smelted which 








* Atevery fining operation a proof of this kind is taken of the pig which 
is tobe run, According to the appearance of the fracture of the proof, 
the pig is sorted into whole aud half uumber of No, 1 (quite grey) to No, 5 
(quite white), These numbersare then marked in the working ledger, 























have been roasted in old-fashioned imperfect roasting furnaces—the 
hearth shows signs of getting choked up; this is easily prevented 
by charging with ore in small pieces, or by taking away the heat 
from the blast during the time of one running. This is not, how- 
ever, to be feared if the pressure and the temperature of the blast 
are kept tolerably high. 

During any accidental “ slow working” of the furnace, or during 
the first day after the blowing in, if the pig shows itself unduly sul- 
phurous—even with an otherwise proper working of the furnace— 
it is much better to delay, for a time, the use of the Bessemer pro- 
cess than to manufacture a useless product. 

When one proceeds from the making of a white pig iron, suitable 
for ordinary fining, to the production of Bessemer pig, then about 
15 per cent. must be deducted from the greatest amount of ore that the 
blast furnace can carry when making white pig iron. The consumption 
of coal in the produvtion of b iron certainly shows itself 
about 18 per cent. higher than when white iron is being pro- 
duced; but, upon the whole, only 15 per cent. may be rightly 
taken, as the working of quite white pig can only be carried on 
for a sbort time, 

Besides the ordinary charging of the blast furnace it is necessary, 
in carrying out the mer process, to use up the slaggy pig iron 
more or less formed and throwa out as waste from the Bessemer 
furnace. This is best done by dividing it amongst the different 
charges of ore. This kind of slag affords about 90 per cent. of pig 
iron, and while the furnace is working properly it must be divided 
at the most at the rate of 030 ceutners per charge of coal of six 
tonnen, equal to 37°8 cubic feet. 

Attempts to fine unmelted pig by means of charcoal on the 
cupola, according to the Bessemer process, have not yet, within our 
knowledge, been made in Sweden. ‘The re-melting in the furnace 
with pit coal has resulted in a red-hot product. ‘This was, probably, 
caused by the sulphurous ashy portions of this fuel being driven in 
with the blast. According to the first method of melting in the 
cupola furnace one might expect a suitable raw material for the 
Bessemer process, if the pig used be otherwise pure and grey. 


(To be continued.) 








* With respect to the combination of pig iron with phosphorus and other 
bodies similarly injurious as sulphur, no determinate data seem to be 
0! taiued in Sweden. It is probable that with the pure ores commonly found 
there, there has been no attempt up to the present to increase the difficulty 
of the Bessemer process by their use. Sulphur alone is so commonly pre- 
sent in Swedish iron ores, that for this reason, fur years, the greatest atten- 
tion has been directed to roasting. The same necessity may have given rise 
to the Eggertz test for the presence of sulphur, and may have led it to be 
widely spread in Sweden on account of its simplicity. It is not, however, 
very accurate, and, therefore, the foregoing percentages as to the presence 
of sulphur must not be taken as entirely trustworthy.—P. TuNNgR. 





Dock AccommopaTion at SuNDERLAND.—A new graviug dock has 
just been opened at Sunderland. ‘This important work was in- 
tended to have been inaugurated about a fortuight ago, but owing to 
the severe frost which then prevailed, and fur other reasons, it was 














Y fli Uy; 4) 
Y, 4 


thought advisable to postpone the opening for a time. The vessel 
first fo turn to enter the dock was the Robin Hood, a splendid new 
ship of 1,400 tons burthen, launched on Monday week by Messrs. 
Taylor and Scouler, of the South Outlet; and to secure a sufficient 
depth of water up to the sill of the graving dock for the admission 
of a vessel of such large dimensions was a work of some labour, @ 
large quantity of débris being lodged outside the coffer-dam. The 
dredger Samson and a large number of labourers were set to work 
at the beginning of the week, and by Wednesday morning a suffi- 
cient depth had been obtained to allow of the ship being floated 
from the dock basin to the sill of the new work. The following are 
the dimensions of the new dock :—Length of first portion on blocks, 
250ft. ; ultimate length of dock, 450{t. ; width of top, 7ft. ; width of 
bottom, 40ft.; width of entrance at 8ft. above high water ordinary 
spring tides, 60{t.; depth on sill below high water ordinary spring 
tides, 16{t. Gin. It was first intended to have this new work 450ft. 
in length, and ground has been made by the deposition of rock and 
earth in a south-easterly direction tocarry out this plan. The com- 
mission, however, determined to finish a section of it 250ft. in 
length before proceeding with the rest of the work, and the contract 
for this was let to Messrs. Hirst aud Sons for £14,000. Instead of 
entrance gates as in the old dock, the entrance to the new dock is 
closed by @ hollow iron caisson, manufactured by Messrs. Hawks, 
Crawshay, and Co., of Gateshead. The caisson is considerably 
cheaper than wooden gates would have been, but much skill is 
necessary in fixing it in its place, and it will be some time before 
the dockmen get accustomed to it. It is about eight feet broad at 
the top, on which there isa roadway, with ropes and rails on either 
side, and bulges out to a much greater diameter towards the bottom, 
where the chamber for the reception of the water is formed. When 
the caisson is required to fit into its place at the entrance to the 
dock, water is admitted into its interior by means of valves in its 
sides, when it gradually sinks into its position, hermetically seal- 
ing the opening; when it is required to be removed for the ingress 
or egress of vessele, the water is pumped out by meaus of an 
apparatus worked upon a platform within the caisson, and it is 
floated to aside. The dock will be emptied by means of a culvert 
running to a well some four feet below the level of the dock, from 
which the water will be pumped by a powerful centrifugal pump, 
which raises 1,000 gallons a miuute with ease. The pump, with 
steam engiue by which it is worked, is situated between the two 
graving docks, and is used for the emptying of both. 

One of the divers attached to Chitham Dockyard has been 
selected by the Admiralty to examive the bottom of the Great 
Easteru steamer, in order to ascertain its condition, spevial applica- 
tion for his service having been made to the Admiralty by the 
Atlantic Telegraph Company. 

Rawway Progress 1n Fraxce.—(From our Correspondent).—A 
line from Rennes to Brest will be opened to the public May 1st. 
Passengers will thea be enabled ty travel from Paris to Brest in 
sixteen hours, via the wert2rn system. ‘Ihe Creuse line, which 
unites Montlagon to Limoges, has just beeu opened t» the public. 
A line from Lyons to Bordeaux has thus been definitively esta- 
blished. 
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TO CORRESPONDENTS. 


Notice.—A SprciaL EpiTion of THE ENGINEER 1s 
published for FoREIGN CriRcuLaTION. Thés edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
wnsertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 


the following publication. 

We cannot undertake to return drawings er manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*,° Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

MINING AND SMELTING IN MEXICO.— We shail be obliged bv your address. 

H. H. (Manchester).—There are as nearly as possible 6,250 locomotive 
engines in the United Kingdom. 

A. Y. E. (Greenock).—There is no book published on the marine engine 
which will exactly suit your purpose. 

W. Donapson (Seathwaite).—A letter forwarded to you, addressed as above, 
has been returned through the Dead Letter Office. 

J. O. W. (Stockton-on-Tees). — We are disposed to think favourably of your 
invention. We shall be happy to insert your letter and drawing if you 
wish. 

Cc. G. P.—You will find all the information you require about clutches in 
Fairbairn’s Treatise on Millwork, Vol. 11. Tapers of 0 deg. or 65 deg. 
answer very well. 

A Youne Enoinper.— We could not answer your question without making a 
tedious and troublesome search. We believe, however, that circular saws 
have already been applied to the purpose. 

F. R. 8.—The Dublin Exhibition will open on the 1st June. Mechanica 
engineering will be fairly represented, we Lelieve. The price of the work to 
which you refer is 2s. per monthly number to subscribers. 

J. H.—Dr. D. K. Clark's treatise on the Locomotive is the only book ret pub- 
lished which will answer your purpose effectually ; in it, however, you will 
Jind nothing about Allen's link. 

A Five Yeais Supscaisrr.—ZJn calculating the nominal horse-power of 
screw engines the assumed speed of piston is generally the same as that 
selected for paddle engines. No two makers, however, agree. The absur- 
dities connected with the expression become daily more palpable and 
rediculous. 

T. S. (Paris).— We hardly understand your question. If you will try tobe 
more explicit,and will state at length what it is you require, we shall be 
very happy to supply you with information. As it is, we know of no 
Sormule for determining the dimensions of a single-cylinder engine 
which do not equally apply to double-cylinder engines ( Woly's), The action 
of the steam 18 unatfected by the presence or absence of a beam. 

L. M.—The rule we have given is perfectly correct. The proper length for the 
pendulums of a centrifugal governor is that proper to any pendulum, 
making one complete double oscillation in the same time that the governor 
makes a complete revolution. Thus the length of a pendulum swinging 
seconds is 39in. and a fraction, and the proper distance from the centre 
of suspension to the plane of rotation of the balls in the case of a 
governor making 30 revolutions per minute is precisely the same. 

O. MoO. (Kingston).—J/ we followed the course you would dictate to us, and 
published every design laid before us indiscriminately, our pages would be 
wholly occupied by the lucubrations of men eaeh believing himself to be, on 
the whole, rather superior to James Watt in mechanical genius. Notwith- 

t ing vour arg ts, we must beg leave to continue to exercise our 
powers of selection, even though it leads now and then to the loss of an 
entire subscriber. 

X2 Y2.—The water, under a steam pressure of 60 lb. per square inch, would 
flow out with the same velocity which it would acquire under a water pres- 
sure of the same amount, viz., that due to a column of water 138/t. high, 
the velocity being about 94/t. per second. Steam of 60 lb. pressure would 
escape into a vacuum with a velocity the same as that which a body would 
acquire in falling from a height equal to that which a column of steam, of 
the same density, would have in order to exert a pressure of 60 lb. per square 
inch by its dead weight alone, irrespective of its elasticity. This height is 
not far from 11} miles, and the velocity of escape 2,000/t. per second. 

A letter lies at our office for Mr. B. B. Wilson, the inventor of an improve- 
ment wn iron furnaces, published in THR ENGINBER & few months since. _ 








TESTING THE POWER OF ENGINES. 


(To the Bditor of The Engineer.) 

Sir,—Having a dispute about the power of a small engine—7-horse 
nominal, so called—and my fusing the indi as a test, I am 
anxious to have a friction brake made on some indisputably correct plan— 
say, such as are used at implement shows. Could you oblige me with 
information regarding these sufficient to enable me to construct one ? 

If their construction and use were more generally known I am certain 
many of your readers would benefit by it, and there would be no necessity 
of the engineer resorting to law (at best uncertain) to settle his disputes, 
for his unerring brake would decide the question satisfactorily and cheaply 
for both parties. Brakg. 

Edinburgh, 15th March, 1865. 

[We willingly insert our correspondent’s letter. It calls attention to the 

existence of a want which should have been supplied long since.—Eb. E.] 








STRENGTH AND RIGIDITY. 
. (To the Editor of The Bagineer.) 
Sir,— Owing, perhaps, to the limited time before going to press, and the 


small space allowed in your last edition for my paper on “ Strength and | 


Rigidity,” brought before the Society of Engineers on the 6th instant, I 
beg to say that the principle and application of the same to practical con- 
struction of all kinds have not been ful) plained and represented in 
your extract. Of the rest of fifty-two disgrams, and of my experiments 
and models at the meeting, I find nothing has been mentioned. ‘acts 





alluded to in your extract appear sometimes abrupt, and come short of ex- | 


planation. As my subject will necessarily become a public question, I beg 
to say that for the entire definition of my invention, a treatise, giving a 
full account of the same, will short!y be ready. At the same time, I beg to 
say that patents have been secured in the United Kingdom of Great 
Britain, as well as in America and the principal states of the Continent. 
Cannon-row, Westminster, 8.W. W. Epwarp Kocus, C.E. 
London, 11th March, 1865. 





MEETINGS NEXT WEEK. 


InsTITUTION OF CiviL ENGINERRS.—Tuesday, March 2lst, at eight, p.m. 
a upon * Drainage of Paris,” and “ Metropolitan System of 

rainsge ” 

Socirty oF ENGiINEERS.—Monday.— Discussion on Mr. Kochs’ paper *‘ On 
Strength and Rigidity,” at seven. 

RoyaL Unitep Service Institution.—Evening Meeting on Monday, 
March 20th, at half-past eight o’clock. “‘ The Compositions for the Protvec- 
tion of Iron Ships’ Bottoms from Fouling and Rust,” by Commander F. P. 
Warren, R.N. “ Anti-fouling Composition for Iron Ships’ Bottoms,” by 
F. N. Gisborne, Esq., C.E. Lecture on Friday, March 24th, at three 
o'clock: “ The Comparative Merits of Smooth-bore and Rifle Ordnance 
when employed at Sea, and on the proper Armament for Ships of War,” by 
Benjamin Sharpe, Esq. ; 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill All 
single advertisements from the country must be accompanied by stamps in 
payment, 


Tus Eneineer can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 


Half- yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


4 credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 
Letters relating to the advertisements and publishing department o this paper 
Gre Lo be addressed to the publisher, MR. GEORGE LEOPOLD RICBE; all other 


letters and communications to be addressed to the Bditor of Tu® ENGINEER, 
163, strand, London, W.C, 
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THE STRIKE IN THE IRON TRAVE,. 


Ir is not easy to regard the present state of affairs in the 
iron trade without feelings of anxiety and alarm: they 
bode no good for our commercial prosperity. ‘The arrest 
of any great national branch of industry cannot be looked 
upon otherwise than as a national calamity—a thing 
fraught with unmitigated evil, and yet, owing possibly to 
circumstances over which no one has any control, we 
appear to be rapidly drifting into a condition which must 
inevitably lead to the closing of all the ironworks in the 
kingdom, and a consequent cessation in the production of 
England's great representative of wealth. That which 
may become a general lock-out has commenced—how far it 
will proceed time alone can show. The policy adopted by 
the masters may have been unavoidably forced upon them, 
and, judging from the magnitude of the interests these 
gentlemen have at stake, and the prudence and forethought 
they have usually displayed in the conduct of the r affairs, 
there is no reason to suppose that they have wildly plunged 
into their present course under the impulse of passion or 
private feeling. We are disposed to believe that all that 
has been done by either masters or men has been done 
quietly and deliberately, and with a certain regard for the 
possible consequences. It will serve no good purpose to 
throw the onus on the masters; there is no reom for a 
shadow of doubt that the aggression began with the men; 
we do not, therefore, adjudge them absolutely in tke 
wrong. They have acted, we believe, honestly and con- 
scientiously, and in strict accordance with the light 
on matters of political economy which is in them. But 
ignorance of Adam Smith’s teaching is just their weak 
point. It is here that the flaw must be sought in the 
armour with which they have invested themselves, If 
the men of North Stafford who struck in the first 
instance, could prove that the wages they had hitherto 
received were less than they were entitled to, due con- 
sideration being had for the rights of labour on the 
one hand, and of capital on the other, then there would 
have been ample ground for vigorous remonstrance. 
This is the point on which issue was originally joined, and 
it is impossible that any satisfactory conclusion can be put 
to the dispute until this fundamental difference is reconciled, 
At the present moment masters and men look at the entire 
question from two totally distinct points of view, under 
each of which it assumes very different aspects, ‘The men, 
as a rule, see in every reduction of wages a desire on the 
part of the masters, if not to add to their profits, at least to 
transfer their losses to those whose only capital is their 
labour. ‘The masters, on the contrary, see only an una- 
voidable necessity forced upon them by exigencies of trade, 
of which the men know but little, and care less for that 
which they do know. It is true that a very small reduction 
in the price of labour may, in large concerns, add im- 
mensely to the annual profits ; but it is also true that 
profits have of late been run so exceedingly fine, thanks 
to foreign competition, that a strictly moderate fall in the 
price of iron may annihilate them altogether, unless wages 
are reduced. It would be manifestly unfair to throw the 
entire burden on either one party or the other. If losses 
of this kind are to be suffered in the community, they 
should be equitably divided. If advantages are to be 
gained, the division should still be equitable. Unfortu- 
nately it is impossible that men little versed in the art and 
mystery of political economy should form an accurate ap- 

reciation of the principles regulating supply and demand. 
Millmen and puddlers are, as a rule, very slow to believe 
that any necessity exists for reducing the price of the 
commodity which they produce. A strange feeling exists 
in many districts, that England is the only iron-making 
country worth mentioning in the universe ; and the notion 





is widely spread that if masters would not enter into com- 
| petition with each other, the price of iron, and consequently 
of labour, might be run up to something fabulous. The 
| fact is overlooked, or its importance underrated, that the 

competition which undoubtedly exists is international, and 
| that it is not with each other, but with the men of the Con- 
tinent, that the English ironmaster has to contend. The 
iron mines of Great Britain produce annually far more 
metal than can possibly be used up at home, and the 
prosperity of the iron districts depends for its permanence 
on the existence of a large export trade conducted at re- 
munerative prices. English iron owes nothing of its 
almost universal employment to paramount excellence 
of quality. The ores of Belgium, France, Sweden, 
and America are, as a_ rule, better than ours— 
richer in metal, not unfrequently more easily worked, 
and giving a finished product at least equal, and in many 
cases superior, to anything our furnaces and mills can turn 
out. For years we, nevertheless, supplied the world with 
iron—thanks to an abundance of coal, and to foreign wars 
which interfered with the progress of the industrial arts 
abroad. Of late, however, this very desirable state of 
affairs has been undergoing a change, and continental 
masters find that they can supply continental markets at a 
price which, although fairly remunerative, tells fearfully on 
our foreign trade. Iron has, therefore, fallen in price. The 
fluctuations have, of course, bega many and important; but, 
taken as a whole, the tendency of the market for months 
past has been downwards, The fact is not one pleasant to 
dwell upon; it cannot be agrecable to either masters or 
men, but it is one over which neither the masters nor the 
men of any single nation have much control; and we can- 
not think that dissension between the parties most in- 
terested is exactly the way to improve the position of 
affairs. 

We desire to do ample justice to both masters and men, 
and to speak impartially on the entire question; but we 
cannot avoid the conviction that the “union ” system never 
before appeared under a more unfavourable aspect. So long 








as its objects were confined to the legitimate exercise of 
the power due to combination and mutual support, it 
might possibly operate for good; but under circum- 
stances like the present, where a well-defined plan 
has apparently been laid down for dictating the price 
of labour, without, as far as we can see, the smallest 
consideration for either the rights of capital or the 
conditions enforced by the exigencies of trade, it cannot 
fail to be productive of mischief, and, be the consequences 
what they may, we must hold the masters comparatively 
guiltless in the course they have adopted. After all, they 
fight the men with their own weapons. It was im- 
possible that they could avoid learning the lesson 
taught them by successive strikes; and it augurs badly 
for the prescience of the men, that they did not, long 
since, foresee that a catastrophe like the present must have 
come, sooner or later. There is no room to doubt that the 
lock-out has fallen like a thunderbolt, and the majority of 
the men begin to perceive that they have committed a 
serious mistake. They have, in short endangered the very 
existence of the union by endeavouring to push its influ- 
ence too far. Whether the policy adopted by the masters 
will in any way tend to such an efficient adjustment of all 
differences, that strikes and lock-outs in the iron trade 
will become only matters of history, is a problem of which 
we do not just now care to attempt the solution. Did 
we judge by past experiences, we should say that, if 
unhappily the struggle continues, in the long run the 
men must suffer far more than the masters; the com- 
mercial prosperity of the country far more than either. 
Anything like a continued interruption in the production 
of iron, cannot fail to supply just the little stimulus which 
the Continental trade required, in order to lead to such an 
investment of capital as will place the masters of France 
and Belgium in a better position than ever to compete with 
England. Very large contracts have been taken by both 
home and colonial firms which must be completed at any 
cost, and, as a result, if the iron cannot be obtained 
here, it must be obtained elsewhere. Already, the 
ultimate possibility of having to import iron in ver 
large quantities is something more than whispered. 
No man dare say that the importation may not be 
an accomplished fact ere many months » an A 
general feeling appears to exist that the present contest 
is one which can hardly result in a satisfactory compromise ; 
either the one party or the other must submit to an uncon- 
ditional surrender. We hope better things only because 
we believe that there is a great deal of good common sense 
still to be found within our shores. The men talk of emi- 
grating, and finding in America a better reward for their 
labour than they can obtain here. The scheme is not 
without some bright spots, carefully brought into relief by 
its authors, aithough we are hardly disposed to believe 
that a country distracted by civil war is exactly the best 
mart for peaceful labour, and we rather fear that most of 
the work to be done would be performed “down South.” 
But, even in this matter of emigration, the men teach the 
masters a lesson. There are both puddlers and millmen 
to be had on the Continent, men, too, who would gladly 
exchange their present lot for that which Britain could 
offer them. It may be true that they would hardly act the 
part of efficient substitutes for English thews ond sinews, 
but we are disposed to believe that they would serve to tide 
our own masters over a difficulty, while their loss would 
hardly help the iron trade of France. All things con- 
sidered, however, we believe that the emigration of 
the men will, even though it should commence, never 
proceed to any extent, nor is the movement likely to 
assume any importance. Home ties operate powerfully, 
and our experience of unions goes to show that there is not 
that unity of feeling present, which could alone induce 
the puddlers of England to emigrate as one man. A few 
may go, possibly, the rest will remain to see if a certain 
amount of advantage will not follow on the absence of those 
who have departed. It is, of course, possible that the 
scheme has been broached in all seriousness and good faith ; 
it is also possible that it may be intended asa threat. In 
any case, we trust that long ere any such desperate expedient 
is deemed necessary a happy termination may be put to the 
dispute, and that the men of North Staffordshire will find 
that it is hardly worth while to ruin their co-labourers in 
order that a small fraction of the body may get a shilling 
aton more for their labour. The Staffordshire strike is but 
the thin end of the wedge, we know, but the thick end 
exposed itself to very hard knocks in order thit the thin 
might be driven home. 


Had a dispute like the present arisen a couple of years 
since, masters and men would have been on approximate 
terms of equality which hardly obtain now—machinery 
has come to the aid of capital as it has always done in 
emergencies. ‘The self-acting male was invented and 
adopted principally that the cotton masters might be ex- 
empted from the intolerable thraldom of men who, bound 
up in themselves, refused to look to the right hand or to 
the left, and believed that they, and they alone, could deter- 
mine what their labour was worth, irrespective of the 
operation of the immutable laws of supply and demand, 
‘Lhe mule answered its intended purpose thoroughly. Ma- 
chine puddling may, and in all reasonable probability will, 
do as much for the ironmaster. Mr. Menelaus, of Dowlais, 
has already brought his invention so near perfection that 
its ultimate success can hardly be doubted. It would have 
been well for the masters, and for the men too, had atten- 
tion been turned to the supercession of the most laborious 
part of the puddler'’s toil by mechanical agencies long 
since. As it is, however, the invention comes most oppor- 
tunely; and this we could say, in ali sincerity, even 
though the relations between employed and employers 
were the most friendly possible. Machine puddiing is 
just the thing required to restore the balance of ad- 
vantage which we once possessed over our foreign rivals, 
lf its future influence sliould be found powerful enough 
to prevent the recurrence of disputes, which are hardly 
more disastrous in their consequences to the men and the 
masters, than they are to engineers and the iron trade of 
the country, it will constitute the greatest improvement 


| 
| 
| 











172 


THE ENGINEER. 


March 17, 1865. 








= 


which English machinery has received since the produc- 
tion of the first efficient steam engine. 


ALPINE RAILWAYS. 


Ir is common to say that the adhesion of the wheels of a 
locomotive engine is the limit of its power. It is the limit 
of the tractive force which can be usefully exerted through 
the pistons and cranks, but this is not strictly “ power,” 
which, in the case of locomotives, is not merely their force 
of traction but the product of this force into the velocity of 
the engine. Engineers would be, and, indeed, always 
have been, willing to sacrifice something in speed for any 
means whereby they could ascend steep railway slopes by 
locomotive power. Steeper and steeper gradients have 
been introduced, and one of the most eminent of the 
French engineers, M. Flachat, has proposed a permanent 
railway over the Alps with continuous gradients of 1 in 20, 
and we believe the slope contemplated in the new line for 
working the traffic over Mont Cenis is1in 10. If buta 
moderate rate of speed is to be attained—and oy ee 
more than twelve or fifteen miles an hour would be hardly 
required in such cases—the whole problem lies in an in- 
crease of the adhesion of the wheels of theengines. There 
are various modes of doing this. ‘The mode most preferred 
by engineers has been that of increasing the weight pro- 
ducing adhesion. Another has been that of gearing the 
engine to the line, either by a rack and pinion, or by the 
friction of a pair of wheels made to grip strongly upon the 
sides of a middle rail. Some years ago, upon one of the 
French lines, steam cylinders were applied also to the 
tender, so as to utilise its weight also for adhesion. 
M. Flachat worked out this idea in his design for the 
stock for working his Alpine railway, by employing a 
large boiler carriage, fitted with cylinders and gear for its 
own propulsion, and supplying steam also to cylinders 
under the respective carriages, each of which thus became 
a locomotive engine, wanting only theboiler. Mr. Sturrock 
has lately revived the idea of the French tender on the 
Great Northern Railway, and it undoubtedly adds to the 
effective power of the engine wherever it is called upon to 
ascend short exceptional gradients on the line. 

In the case of particularly steep inclines, there is a very 
obvious objection to a great increase of weight for the pur- 
poses of adhesion. Whatever be the weight of the engine, 
this has to be lifted up the incline, and if the incline be 
1 in 10, and the weight of the engine and tender 50 tons, 
a tractive effort equal to 5 tons must thus be exerted in 
order to overcome the gravity of the engine and tender 
alone, while a further 4 ton, perhaps, of tractive force 
must be exerted also, before the engine can move up at all, 
irrespective of any additional load. And it must be a very 
powerful engine indeed that will exert a steam tractive 
force of 54 tons, even supposing it to have ample adhesion. 
Not but that with small driving wheels, and therefore at a 
slow specd, this tractive force may be had, with something 
over, for a moderate additional load. One of the temporary 
inclines of 1 in 10 of the Baltimore and Ohio railroad, U.S., 
was worked in the winter of 1852, an eight coupled engine 
weighing, with tender, 38 tons, taking up an additivnal 
load of 12 tons. Mr. Brunlees’ goods’ engines on the San 
Paulo Railway, Brazil, have gone up the Serro inclines of 
1 in 10, taking their tenders, but without additional load. 
If the same steam tractive force could be exerted by lighter 
engines, the adhesion of which could be artificially in- 
creased, a useful load could also be taken up. 

There is an evident objection to the complication of the 
engines thus far made to work with gripping wheels upon 
a central rail, and to those, also, in which the tender and 
carriages are fitted with cylinders of their own, supplied 
from a common boiler. The middle rail was originally 
proposed in 1830 by Mr. Vignoles and Captain Ericsson, 
and it was afterwards brought out in the States, where a 
number of five-cylinder locomotives were made by Sellers 
to work it, It has lately been resorted to in the experi- 
ments made under Mr. Brassey’s auspices for working the 
Mont Cenis line. No one need doubt that, in conjunction 
with suitable locomotives, it can be practically worked ; 
but it is much more than doubtful whether it can be de- 
pended upon for continued and reasonably economical 
working. In the case of steam cylinders to the tender 
and carriages, there is great additional complication; there 
is a necessarily considerable loss by condensation in the 
pipes, and the waste steam from the extra cylitders is lost 
for the purpose of chimney draught. 

There are two modes of working Alpine railways which 
do not appear to have yet received proper attention, nor, 
indeed, have we yet heard them proposed, The one is to 
mike locomotive carriages with all the wheels coupled, 
and to turn the load, whether of goods or passengers, to 
account in increasing the adhesion. In this case each 
carriage would take the place of an ordinary train, and it 
might be made to weigh, loaded, even 100 tons, if neces- 
sary, being supported on two groups of six wheels each, 
in the manner of Meyer’s locomotive, of which a design 
was exhibited at.the International Exhibition of ‘862. 
There would be no difficulty, where the locomotive en- 
gincer had proper ingenuity and judgment, in adapting 
the goods space to an engine of this kind, so that it would 
serve for the conveyance of say 40 tons of goods, An 
additional carriage, accommodating say 40 passengers, and 
weighing in ali 12 tons, might be drawn in addition, and 
the whole would make a heavy ‘ train,” for an inciine otf 
lin 10. While the engine would always have power to 
go up by itself, and even to take its passenger carriage 
with it, its adhesion would be increased with the load of 

is added. 

Another mode of ascending steep inclines would be by 
means of an engine of which the driving wheel, like that 
of a “ traction engine,” worked upon a hard Macadam or 
paved surface between the rails. ‘The adhesion of traction 
engines upon the ground is well known to be far greater 
than that of smooth locomotive driving wheels on smooth 
iron rails. We have seen data of experiments which would 
appear to show that, in some cases, a tractive effort of ,9; 
the weight on the driving wheels of road locomotives had 
been exerted without slipping. There are abundant in- 


stances, in the working of such engines, to show that the | 





adhesion is at least one-half of the adhesion weight. Now, 
under the most favourable circumstances, that of a smooth 
iron wheel to a smooth iron rail may be three-tenths of the 
weight, or even more, but it cannot be depended upon, in 
ordinary cases, to an extent greater than one-sixth of the 
weight, and, in bad weather, the adhesion often falls 
as low as one-tenth, or even one-twelfth of the weight. 
Now, if the driving wheels were of the traction engine 
class, and ran upon a firm pavement between the rails sup- 
porting the train, then would one-third the weight now 
required suffice for adhesion, It might be well that the 
engine should have a pair of leading wheels running along 
the rails, the principal portion of its weight, however, being 
borne by the driving wheel or wheels. In the case of 
snow or ice, their surface would be roughened by spades, 
clips, or spikes, and their hold increased accordingly. The 
steering would be controlled by the leading wheels, and it 
might be that guide wheels should be placed behind the 
driving wheels, these guide wheels either working against 
the sides of the rails, or being controlled by a steersman, 
although in all probability the train would itself serve every 
purpose of guiding the hind end of the engine aright. If 
worked at a moderate speed, say 10 or 12 miles an hour, 
such an engixe would take itself and a large additional load 
up an inc’ ne of even 1 in 10. It would be mach more 
under cou irol than an engine working on slippery rails, and 
would thus be safer in descending. 1t has long been the 
opinion that the makers of traction engines were compelled 
to look for their models to the locomotive engineers, but 
the road and the rail are becoming so interwoven that 
already there is much for the railway locomotive engineer 
to learn from his humbler rival. We have suggested one of 
the points to which we think attention may profitably be 
directed. We have thrown out an idea for which there is 
no patent as yet, but considerable ingenuity in detail might 
be requisite in bringing it practically into shape, And we 
are of opinion that some one commanding, or at least in- 
fluencing, abundant means, should take up the matter, 
and put it in patentable form. For it will never be worked 
properly into use unless some one have an exclusive in- 
terest in the idea, so as to encourage the outlay of the capital 
and mental energy, without which no useful mechanical 
suggestion can speedily take root, and, growing, bear good 
fruit. We may fairly point out, too, that the present 
weight and strength of permanent way is requisite chiefly 
on account of the great loads now carried upon the driving 
wheels of locomotives, and not so much by the weight of 
the trains drawn. If, in a case like that presented on the 
steep slopes of an Alpine railway, the weight necessary for 
adhesion can be at once transferred to a firm Macadam 
road, it is clear that the rails will be very greatly relieved 
—the carriages drawn still having all the advantages in 
traction which a good railway, as compared with a high- 
way, can confer, 

It should be always kept in mind how important is the 
utmost reduction of dead weight in rolling stock intended 
for very steep inclines. Whatever may be the importance 
of a like reduction on level lines, it is of ten-fold import- 
ance on railways in an Alpine country. The constant re- 
sistance of a train on a good level railway is not much 
more than 20 lb, or 25 lb. per ton at even 50 miles an hour, 
but on an incline of 1 in 10 this resistance is no less than 
244 1b. per ton from gravity alone, or apart from the other 
resistances which attend the motion of a train, whether 
upon an incline or a level. On an incline of 1 in 10 every 
passenger, even, causes an additional resistance equal to 
that of a ton of dead weight, at a good speed, on a level. 
Hence-—and the subject has not yet been sufficiently con- 
sidered—every pound of metal should be saved where 
possible in the class of rolling stock now under considera- 
tion, The moment it can be shown, as perhaps we have 
now done, that the requisite adhesion may be atiained with 
a weight very much less than that which is necessary in 
the ease of ordinary locomotives, the opportunities for a 
saving of dead weight will appear to be many and various. 
A saving of even ten tons in the whole weight of an engine 
and train; would, on the incline assumed, save a ton of 
tractive force, and this alone is equal to the power exerted 
by ordinary main line passenger engines, when working at 
good rates of speed, on level lines. 


BOARD OF TRADE SURVEYORS. 

THERE is, perhaps, no other civilised country in which 
trade is less fettered by Government supervision than our 
own. But the immense development of our means of mari- 
time transit, attended with a proportionate call for science 
and trustworthiness in caring for the numerous valuable 
lives of the travelling public, has, within late years, led to 
at least one form of Government supervision being sanc- 
tioned by the British Parliament. In 1851 the Steam 
Navigation Act was passed, by which the hulls and ma- 
chinery of ships are liable to Government inspection, while 
the engineers in charge of the machinery have to undergo 
an examination as to their professional proficiency. It is 
acknowledged on ali hands that this Act has effected much 
good, and has increased the safety of the travelling public. 
Such is the general impression, though it would be clearly 
d ficult to prove the precise amount of disaster that has 
been prevented. Be that as it may, it is not, perhaps, 
generally known that the Board of Trade have been 
gradually obliged to modify, in at least one way, the 
original plan by which this Act has been carried into 
practical operation. At first, the Board of ‘lrade sur- 
veyors were only occasionally employed; they received 
small salaries, and could follow other business. Many of 
these gentlemen thus very naturally acquired business con- 
nections with shipowners, and it is indeed not improbable 
that the Board of Trade appointment often served as a 
professional sort of shop-board for more lucrative duties. 
‘There was great excuse for this state of things at that 
time, for even at such a comparatively late period as about 
fifteen years ago there would have been scarcely sufficient 
work for a number of salaried surveyors to be solely 
employed by the Board. In 1856 only about 1,600 passen- 
ger vessels had to be surveyed. By 1863, however, this 
number had increased to 2,500—being nearly doubled, 
while the number is still being augmented. Consequently, 





a few years after the passing of the Steam Navigation Act 
in 1856, the Board of Trade appointed regularly salaried 
surveyors for the vessels clearing from the Thames, the 
Mersey, and the Clyde. A year after permaner.t surveyors 
were similarly engaged for Southampton, in 1858 at Hull, 
and afterwards at the Tyne ports. 

Coincident with this great increase in the amount of 
shipping trade, a great revolution has been going on in the 
structure of ships themselves. At the period the Steam Na- 
vigaiion Act was passed (in 1851), the immense majority of 
steam vessels were of wood. By this time, however, the 
proportion is quite reversed, and perhaps nine-tenths are 
now with iron hulls. We have seen that the Board 
of Trade, in consequence of the numerical increase of the 
vessels, have had to alter the mode in which they appointed 
their surveyors. In the same way we now consider that 
there are strong grounds for their making provision to meet 
the second feature in the changes which tiave taken place 
since 1851— we mean the great numerical increase in 
number of iron over wooden halls. Last week one of our 
correspondents directed our attention to this question, upon 
which we will now briefiy speak. 

Let us see what are the duties of the Board of Trade 
surveyors, In carrying out the Steam Navigation Act 
they have to examine the hulls, the engines and boilers, and 
the qualifications of the men in charge of the machinery. 
In 1851, and previously, during the period of wooden 
ships, the examination of the hull could only be perfurmed 
by a shipwright; while the inspection of the engines and 
boilers, and the examination of the men, could only be per- 
formed by an engineer. The Board consequently had to 
appoint both engineers and wooden shipwrights as their 
surveyors. In this way, of the four Board of Trade sur- 
veyors for the port of London, two are shipwrights, and 
two are engineers. The same proportion is observed with 
the four Liverpool surveyors, and at Newcastle, Southamp- 
ton, Dublin, Glasgow, and Hull, where there are two sur- 
veyors to each of these ports, one is an engineer and the 
other is a shipwright. At the smaller ports, such as 
Bristol and Holyhead, only occasional surveyors, like 
those employed during the first years of the Act, make the 
Board of Trade surveys. 

A pertinent question now would be, whether all the fresh 
appointments should not in future be confined to engineers. 
It must be borne in mind that the surveyors have not to lay 
down the lines of the ships, or to calculate their displace- 
ment. ‘Their duties are by no means that of the naval 
architect, whether in iron or wood. ‘They have simply to 
inquire into the stability of the hull, the soundness of the 
rigging, whether the area fora given number of passengers 
be sufficient, or whether the ships’ boats and the side lights 
are in accordance with the regulations. The questions of 
naval architecture that affect the economical working of 
the ship, or even of the engines, are by no means the sur- 
veyor’s business. He has simply and purely to confine 
himself to questions affecting the safety of the passengers. 
Now, as far as an iron hull goes, there can be no doubt that 
a competent practical engineer and worker in iron, could 
make a better inspection that a shipwright. Ceteris paribus, 
and under ordinary conditions, a shipwright ought to be 
better able to lay down the lines even of an iron ship, but 
this is not what is here wanted. 


Now it must be borne in mind that a Board of Trade 
surveyor is in a highly responsible position, and a very 
important trust is placed in his hands. He can order the 
execution of very extensive repairs, if he finds them neces- 
sary; aud in temporarily depriving owners of the use of 
their vessels while being docked, at, perhaps, very incon- 
venient times, he may put them to very great expense and 
loss. It seems obvious that the best man to give an 
opinion on the safety of an iron hull is an engineer. No 
doubt some shipwrights have learnt to build in iron; but it 
is probable that, if the number were polled, more 
engineers would be found building ships in the material 
with which they have personally dealt from boyhood. 
Perhaps the most eminent shipbuilders in the country 
are engineers, and have had an engineering education. 
Mr. R. Napier is an engineer, and so was his late 
manager, Mr. J. D. Napier. ‘The Messrs. Lairds are 
engineers, and they have a superintendent who is an engi- 
neer. Of the two sons of Mr. Laird, M P., in the 
Liverpool firm, one was brought up as an iron shipbuilder, 
the other as an engineer, Mr. J. Scott Russell and 
Mr. Grantham are both civil engineers, and so was Brunel. 
Mr. Fairbairn, of Manchester, was able to secure the success 
of the Menai bridges by means of his experience as an iron 
shipbuilder, and the Great Britain and the Great Kastern 
would have had as little chance of being built by an old 
wooden shipbuilder as the Conway and Menai tubular 
bridges. There are many other instances which could be 
drawn from all parts of the country in which success- 
ful iron shipbuilders have been originally engineers, and 
have worked at shipbuilding as a branch of engineering. 
It is well known that, with a single exception, all the 
superintendents employed by the Liverpool steamship 
owners and companies to superintend the repairs, and to be 
responsible for the state of both the huil and machinery, 
are engineers. In London all the responsible marine super- 
intendents, without exception, are practical engineers. It 
is certain that au engineer who is a good judge of a plate 
girder or of a steam boiler, will also make a good surveyor 
of aniron ship. ‘The material and the workmaaship—the 
plating and the riveting—are the same in the three cases. 

The most powerful, and yet very obvious, argument in 
favour of appointing engineers and not shipwrights is, that 
though a shipwright might, tant bien que mal, learn to 
more or less efficiently inspect an iron null, it would be 
simply impossible, practically speaking, to expect from 
him a sound survey of the propelling machinery. A ship- 
wright surveyor must, thus simply and purely confine his 
inspection to the hulls of steamers, and to an occasional 
examination of the lights of sailing vessels. If, on the 
other hand, ali the Board of Trade surveyors were engi- 
neers, able to inspect both the hull and the machinery, the 
number of surveyors would be greatly reduced, while the 
salaries of those remaining could be proportionably raised, 
with the usual result of getting better work from a superior 
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class of men. Nor is this all. It is clear that when the 
inspection of a ship, with her hull and machinery, has to 
be performed by two separate officials, each of the two 
must go over much of the ground of the other. ‘The engi- 
neer surveyor, in inspecting the boilers and fittings, can- 
not help also examining an important part of the 
hull, which may or may not have been affected 
by corrosion from the ashes, grease, &e., from the 
boilers and machinery. Under present arringements 
the shipwright surveyor has to go over many of the 
footsteps of the engineer; the work has to be done by two 
men during, perhaps, two visits, while the whole could be 
carried out by one man, and at one visit, with another 
proportionate saving in time, and travelling, and other 
expenses, While it is certain that hundreds of en- 
gineers could be safely trusted for a survey of the hull, 
besides the machinery, no shipwright would venture to 
give a warrantable opinion on the machinery. 

Undoubtedly shipbuilding is in a state of transition, but 
engineers, and not shipbuilders, have brought it into this 
state. Engineers, and not shipbuilders, are now forming 
a scientific literature of the new era in shipbuilding. A 
consulting engineer, Mr. Grantham, C.E., has already pub- 
lished a standard work on the matter; and Dr. Rankine, 
C.E., F_R.S., and Dr. Fairbairn, C.E., F.R.S., are each 
engaged in separate and important books on the subject. 
In fact, we have full reason for believing that even if all 
the surveyors, without exception, of the Board of Trade 
were engineers, there would be little harm done. ‘There 
are already but few wooden ships carrying passengers, and 
consequently but few to be surveyed ; while the smail ex- 
isting number is continually diminishing. At any rate, it 
wouid be more reasonable to have inspectors suited to the 
general run of work, and to call occasionally on the services 
of a shipwright surveyor for wooden ships. In carrying 
out this measure the Board of Trade would simply repeat, 
in a somewhat different form, what they have done before. 
In appointing permanent surveyors, they met the numerical 
increase of passenger steamers; in appointing solely engi- 
neers for the future, they would economically and efficiently 
meet the recent changes in the hulls of the ships that have 
to be surveyed. 


PATENT SPECIFICATIONS. 


Witu the constant agitation of the subject of patents 
and patent law, we may reasonably expect some substantial 
reforms. Among these, let us hope there may be an im- 
provement in the mode in which patentees, or their 
attorneys, are now allowed to draw their specifications. 
At present there is no revision whatever—absolutely none 
—of the complete specifications received at the Patent Office, 
and we have reason to know that there is only the most 
barren and cursory oversight of the provisional specifica- 
tions. If a patentee write “&c.,” instead of “and so 
forth,” in his provisional specification, the law officer, or, 
rather, his clerk, will withhold protection until the clerical 
irregularity is rectified. But if the patentee boldly re- 
describes the steam engine as Watt made it, or Bessemer’s 
great invention, or the mechanism of Aldgate pump, the 
protection would issue, as a matter of course. So far, 
of course, it has never been attempted tosettle the question 
of novelty on behalf of the inventor. If he chose to take a 
patent at his own risk, he has always been left to do so. 
But even this is no reason why he should be permitted to 
describe vaguely, and lay claim broadly, or even by impli- 
cation, to matters of which he had no knowledge at the 
date of his patent. Yet this is the case with a very large 
number of patents, and it is only because a larger number 
are not contested in the courts that the exteut of the evil 
is not more widely recognised, It is rather the exception 
than the rule that a specification is not extended into the 
region of doubt and conjecture by loose references to sub- 
stitutes for what has been already described. Something 
having been shown by drawings and description, the 
patentee goes on to say, “ or I may employ a cylinder, or a 
dram and teeth, or any suitable mechanical device,” 
as the case may be. Often it happens that another person, 
without any knowledge of what has thus been appropriated, 
perfects an invention different in purpose, in detail, and in 
its mode of action, but to some part of which a word or 
sentence of such a vague description as we are considering 
may be strained to apply. We have known of abundant 
instances of this ; indeed the whole history of patent causes 
is filled with them. It is oftener, indeed, upon doubtful 
constructions of terms that long patent suits are contested 
than upon actual cases of infringement, which any one, 
upon a full statement of the case, might decide. 

The patentee can only rightly claim protection for what 
he has honestly invented and fully described. Like all 
classes of men, however, patentees number a certain pro- 
portion of unscrupulous persons, who are ready to stretch 
their specifications, if possible, to include more than the 
inventor had in mind, and which others, more clever or 
more fortunate, have discovered for themselves. It is here 
that the specification should be carefully kept to the thing 
invented, and it should be the business of some one, acting 
for the Crown, to see to this. In the case of machines, 
nothing should be allowed to pass which is not shown by a 
drawing, or upon which a doubtful construction could be 
obviously placed. Any two London patent agents could, 
if they chose, describe the same invention in almost totally 
different terms—and, indeed, so could one and the same 
specification writer. At least this could be done as many 
specifications are now drawn, and it often arises as a 
question whether descriptions such as we are considering 
are not often purposely distorted. 

_ A difficulty exists, no doubt, in saying how far a given 
invention may be departed from in form, without affecting 
its relation to the principle involved. It would be unjust 
to the inventor, where the same principle, onee disclosed, 
might, perhaps, be carried out in fifty ways, that he should 
be restricted to one alone. Indeed he has almost always 
received the fullest consideration of the Courts in this 
respect. But, on the other hand, where the inventor is 


called upon by the terms of his patent to particularly 
ascertain the nature of his invention, he often gives no 
general statement whatever of its real principle, leaving 





the improvement, if any, to be inferred from bis descrip- 
tion. It is here that the necessity appears for a high order 
of ability—literary as well as that based upon technical 
knowledge—in drawing specifications, No one should 
attempt to frame such a dvcument who is not informed 
fully of the real nature of the thing he is about to describe, 
the condition of that branch of the arts to which it is re- 
lated, and the exact advance thus made. Each specifica- 
tion should thus be an essay, and it should describe, as 
fully as the inventor or his adviser is capable, the practical 
details involved in applying the invention. There are 
those who are all for details, and who would make prin- 
ciples quite subservient to them, while others have a great 
contempt for the former, and roam widely amid the latter. 

Whenever any re-arrangement of the patent laws is 
begun, some further provision for clear and consistent 
specifications will, we trust, be made. It would be unne- 
cessary for us to cite instances in which the want of such 
clearness and consistency has led to a great waste of 
money, and of the time of the courts. A striking and 
valuable invention of the present year, because it includes 
a shaft with revolving discs, accomplishing one purpose, is 
set upon by a patentee whose specification contained also a 
loose reference to a shaft “ with vanes set spirally or in- 
clined to the axis,” and which, as applied to a different pur- 
pose, had already been abandoned. Here,one wouid say, there 
should be no difficulty in coming to a right decision, but it 


is in just such cases that some of the worst disputes arise, | 


and it is just such a case as could have been prevented by a 
proper revision of the specification in which the loose refer- 
ence, unaccompanied by drawings, was contained. 
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Grants of Provisional Protection for Six Months. 


2704. WitLiaM Smitu, Salisbury-street, Strand, London, “ Improvements in 
tanning leather, and in apparatus to be employed for that purpose.”—A 


communication from Monsieur Airmard Jullien, Nantes, France.—Peti- | 


tion recorded 2nd November, 1864. 

2719. Cuarues GaRTON, Bristol, and Tuomas Hit, Southampton, “ Im- 
provements in brewing, fermenting, racking, and bottling beer, ale, and 
wine.”"— Petition recorded 3rd November, 1864. 

2770. CHARLES Garton, Bristol, *: Improvements in obtaining power from 
liquids.” — Petition recorded 8th November, 1864. 

2791. MARC ANTOINE FRANCOIS MENNONS, Abingdon Chambers, Westminster, 
* luprovements in globes or shades for lighting apparatus.”—A commu- 
nication from Olivier Pommier, Rue Amelt, Paris. — Petition recorded 10th 
November, 1864. 

8249. HENRI AURIEN BonnBvVILLB, Porchester-terrace, Bayswater, London, 
“Improvements in the construction of presses for pressing hay, cotton, 
fruit, and other highly pressible subst ee ication from 
Alexander Mirecki, Quartier de la Monnaie, Paris.—Petition recorded 30th 
December, 1864. 

27. NaTHAN ‘tHOMPSON, Abbey Gardens, St. John's Wood, Middlesex, ‘‘ Im- 
provements in stoppers, jars, vessels, and tubes, also for ordnance and 
fire-arms.”— Petition recorded 4th January, 1865. 

105. RupoLPH FREDERICK MOLL, Manchester, ** lmpr in apparatus 
for examining, cleaning, and repairing the bottoms and sides of ships 
while afloat, which apparatus is also applicable for other purposes.”— 
Petition recorded 12th January, 1865. 

249. Vicror Bur@, Paris, *‘ Improvements in filtering apparatuses.”—Peti- 
tron recorded 28th January, 1865. 

295. JoHN HENKY JoiNson, Lincoln’s-inn-fields, London, ‘* Improvements in 
the facture of e and other like cast‘ngs, and in the appa- 
ratus employed therein, also in carriages or moulds for the same.” ~ A 
communication from William Jones, Nijny Novgorod, Russia.— Petition 
recorded Ind February, 1865. 

838. CuarLes Luna@ixy, Deptford, Kent, ‘‘Improvements in steam 
engines.” 

844. WiLuraM Sim, Glasgow, Lanarkshire, N.B., “ An improved method of, 
and improvements in apparatus for, extracting gases from mineral 
oils, and employing the same for illuminating purpuses.”—Petitions 
recorded 7th February, 1865. 

375. JoHN RKaMsBotToM, Crewe, Cheshire, “ Improvements in machinery 
for rolling aud bammeriug iron and other metals.” — Petition recorded 10th 
February, 1865. 

354. David Henry Barber, Aldersgate-street, London, “ Improvements in 
reaping machines, parts of which improvements are also applicable to 
mowing machines.” 

887. CHARLES ATHEKTON and AMuERST HAWKER RENTON, Whitehall, West- 
minster, * Improvements in buoys, beacons, floats, or pontoous, which 
improvements are also applicable to floating bodies generally.” 

398. PeteR ARMAND LE ComTE DE F. NTAINKMOREAU, South-street, Finsbury, 
London, * Certain improvements in the facture of b vm 
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| Patents on which the Stamp Duty of £50 has been Paid. 
617. Tuomas Henton Woop, Blackweir, Glamorgan.—Dated 7th March 
1862 


| . 

| 658. CouLinson Haut, Navestock, Essox.—Dated 11th March, 1862. 

| 893 Joseph Paes Woopsury, Boston, Massachusetts, U.S.—Dated 3lst 
March, 1862. 

667. WintiamM Henry LataaM and Freprrick Cartwrieut Waap Latnam 
Bolto.., Lanca hire.—Dated LZth March, 1562. 

782. Danirnt Epwarps Sizes, Mason-street, Lambeth, Surrey.—Dated 21st 
March, 1862. 

647. Jean Baptiste GaprieL Marie Faepearo Piret, Boulevart St. Martin 
Paris.—Dated 10th March. 1862. 

648. Jon THOMAS CaLow, Stavely, Derby.— Dated 10th March, 1862. 

723. Geor@x Hami.ton, Willow-terrace, Islington, London. Dated 15th 
March, 1862 

= —— Couuier and Joun CoLuier, Halifax, Yorkshire.—Dated 2nd 

prl, 1862 

671. WittiaM Conyers, Leeds Bridge, Leeds, Yorkshire.—Lated 12th March 

1862. 

652. JkAN Napat, Brooke’s-market, Brooke-street, Holborn, London. 
Dated 1th March, 1862. 

689. Epwakp } Homas HueuEs, Chancery-lane, London.—A co mmu: ication 
—Dated 13th March, 162. 

810. Tuomas Wuirts, Birminghan.—Dated 24th March, 1862. 





Patents on which the Stamp Duty of £100 has beon Paid. 
492. Gkorae ToMLINSON BousFigLD, Loughborough Park, Brixton, Surrey 
—A communication. — Dated 11th March, 1858. 
529. ARTHUR WaLLi8 and CHaRLes HatsaM, Basingstoke, Hampshire.— 
Dated 15th March, 1858, 
| = GALLAFENT, Stepney Causeway, Middlesex.—Dated 16th Mareh 
558. 
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| Notices to Proceed. 

2687. Joun Hawkins Simpson, Kilmeena, Ireland, “Improvements in 
electric printing for telegraphic and other purposes, and in the apparatus 
to be used for such purposes."—Petirion recorded 3lst October, 1864. 

2696. Pirrre Louis Cuakon, Grove-piace, Brompton-road, Middle-ex, ‘ Im- 
provements in tire-places."—etition recorded lst November, 1564. 

2704, WILLIAM SaiTH, Salisbury-street, Scrand, London, ** Improvements in 
tanning leather, and in the apparatus to be employed for that purpose,” 
—A commuvication from M. Aimard Jullien, Nantes, France, 

2705. Rowert Richardson, Hyde Park, London, * Improvements in 
clothing for covering and protecting horses, cattle, aud other domestic 
animals.” 

2711. Joun Drury, Elland, near Halifax, Yorkshire, “ Improvements in 
steam or other motive power engines,”— Petitions recorded znd November, 
184. 

2716. WitttamM Davies, Groner Care, and WituiaM Care, Quality-court, 
Chancery-lane, London, * luwprovewents in machinery for cutting corks, 
bungs, gun wads, and other similar articles.” 

2719. Cuarues Garton, Bristol, and Tuomas H1L., Southampton, “ Im- 
provements in brewing, fermenting, racking, and bottling beer, ale, and 

| wine.” 

2720. Eowarp Tuomas Bueugs, Chancery-lane, London, ‘* Improvements in 
the manufacture of hats, caps, bonnets, or other coverings fur the head,” 
ae communication from Emilien Kuister and Marie Margaron, Lyons, 

"rance. 

722. Epwarp Garirrira Brewer, Chancery-lane, London, * Improve- 
ments in inkstands.”"—A communication from Albert Rittmeyer, St, 
Gall, Switzerland. 

2728. HENRY WILLIAM Spencer and Joun Epwarp Batu, Willow-terrace, 
Upper Grange-rvad, Be: mondsey, Surrey, **An improved method 
manufacturing glue and size."— Petitions recorded 3rd November, 1864. 

2729. James Dupes, Manchester, “* Certain improvements in the manufac- 
ture of metal blanks, which are to be subsequently employed in the 
manufacture of files, and in apparatus for the same.” 

2731. Francis StEPHEN GILBERT, Whitechapel, London, ‘‘ Improvements in 
tovls for screw driving, boring, and driliimg.” 

2733. Freperic Yates, Birmingham, * luprovements in the manufacture 
of steel und malleable cast iron, and in apparatus to be used in such 
manufacture.” 

2734. Freperic Yates, Birmingham, ‘‘ Improved apparatus for generating 
combustible gases.” 

2737. Ropsxt Kaxzow Bow.ry and Kaxzow Tuomas Bowiey, Charing 
Cross, London, “ Improvements in spurs.”” 

2734. ‘Tuomas NasuaM KikkuamM, West Brompton, Vernon Francis 
EnsoM, Highgate, Middiesex, and Hiram Brook, Austin Friars, London, 
* Improvewenuts in imparting lustre to and in drying woven fabrics and 
piece goods.” — Petitions recorded 4th November, 1864, 

2740. JouN SULLIVAN, Chancery-lane, Londun, ** lmprovements in the con- 
struction of oii lamps, aud in glasses to be useu in connection there- 


with. 

2741. Jacos SNIDER, jun., Strand, London, “Improvements in breech- 
loading fire-arws." 

2744. MarntyN Joun Roperts, Pendarren, near Crickhowell, Brecon, ‘‘ Im- 
pr ts in hinery or apparatus for sprivkling liquids over wool, 
cloth, and other substances.”—Petitions recorded 5th November, 1864 

2761. WiLLiAM THRIFT, Penvyfields, Poplar, London, * An improved rotary 
engine pump or blast.” 

2753. Geones Simpson, Wood Mill, near Todmorden, Yorkshire, ‘* Certain 
improvements in mechanism or apparatus for preventing accidents on 
railways.” 

2762 ARTHUR Fieuy, Lambeth Marsh, London, “ Improvements in the 
maoutacture of night-lights, ’— Petitions recorded 7th November, 1864. 

2764. WiuuiaM Baipers Apams, Holly Mount, Hamp tead, Midalesex, 
* Improvements in locomotive engines and trains, for the purpose of 
di bing wear and risk on railways, tramways and common roads,” 








A communication from MM. Léon Dé-iré Innocent and Francois Perroncel, 
Montrou.e, France. —Petitions recorded 11th February, 1805. 

410 James GresuaM, Atlas Works, Mauch > ** dong ents in and 
applicay.e to that and similar apparatus for raising and forcing fluids 
and feeding steam boilers, known as Giffard’s injector.” 

425. BexJamMin TuHompson, Birmingham, “ Improvements in fire-arms,”—A 
communication from Charles Edward Snieder, Baltimore, Maryland, 
U.S.~— Petitions recorded 14th February. 1865. 

433. CHARLES LONGLEY, Deptford, Kent, * Impr ts in "4 
blinds or screens, and in the means of ventilating ships and vessels.”— 
Petition recorded 15th February, 1865. 

443. EpWarD Brown WIL8cN, Giasgow, Lanarkshire, N.B., ‘‘ Improvements 
in furnaces.” —Vetiion rec. rded 16th February, 1865. 

457. WituiaM CLAKK, Chancery-lane, London, “ lwprovements in shifting 
wrenches.”—A communicativn from Pierre Augustin Samué!, Boulevart 
St. Martin, Paris. 

453. James Bryce Brown, Cannon-street, London, “ Improvements in lawn 
mowing machines.”—Petitions recorded 17th February, | 

461. THoMas PuxiLiie TReGASKIS, Perran-ar-Worthall, 
improved use of magnets in overbalancing weights.” 

462. Pierre EvGenk Bipaux, Rue de |'Echiquier, Paris, ‘‘ Improvements in 
the application to clocks and alarms of a circular escapement in place of 
the ordinary balance wheel.”—A communication from Joseph Génévrier, 
Rue du Chateau u’ Kau, Paris, 

464. Joun JaMus CuiDLEY, Glaskin-street, Hackney, London, 
method of stopping boities.” 

469, James GranaM, Manchester-road, Warrington, Lancashire, ‘“‘ Improve- 
nents in treating products obtained when cvating iron with zinc.” 

471. CuanLes Dxsint Bar@k and ALEXANDRE HERMANT, Rue de la Paix, 
Paris, “ Improvements in waterproof and other cuats and capes.” 

473. JouN Gay Newron ALLkyN«, Butterley Ironworks, Alfreton, Derby, 
“Twpr ts in puddling furnaces, and in apparatus connected 
therewith.”— Petitions recorded 18th February, 1865. 

476. ANDREW SuakpP, Glasgow, Lanarkshire, N.B., “ Improvements in the 
construction of cabinet, sofa, aud chair bedsteads,”—Petitions recorded 
20th February, 1865. 

481. Kopsat WiILLIsoN, Broad-street, Alloa, N.B., “‘ Improvements in mash- 
ing machines and in apparatus connected therewith.” 

483. Joun Henry Jonnson, Lincoin’s-inn-fields, London, “* Impr ts 








Cornwall, “The 


“ An improved 





2766. RicuarD Rimmer, Crowe Hall, near Ipswich, Suffvlk, “lumproved 
apparatus for drawing off liquids.” 

2770 CHAKLES GakToN, Bristoi, ** Improvements in obtaining power from 
liquids,” 

2777, Sven Rypgeck, Skifde, Sweden, “ Improvements in breech-loading 
fire-arms and cariridg:s."’— Petitions recorded 8th November, 184. 

2778. Joun Davis Weicn and ALFRED PulrpeN Weicu, Gutter-lane, 

| London, “A: improved mode of strengthening and yiving a flexible 

| finish to the brims of straw hats.” 

2779. Geonos BELL GaLLoway, Liverpool, “Improvements in the pro- 

| duction of motive power by the use of atmospheric air in connection 

| with water uader hydraulic pressure, and in the means of preventing 
| boiler explosions.” 

| 2785. Jonn Date and Heraicu Caro, Manchester, and CARL ALEXANDER 

| Martius, Warrington, L hire, ** Lupr in obtaiuing colour- 

ing matters for dyeing and printing.” —Petitions recorded Oth November, 
1804. 

| 2758. JAMES ALEXANDER Mannin@, Inner Temple, London, “ Improvements 

| in the colle: tion and treatment of night soil.” 

| 2789. Joun Ropinson and James GagsniaM, Atlas Works, Manchester, “ Im- 

| provements in that appara:ne for raising and forcing fluids, and feeding 

| steam boilers, known as Giffard’s injector.” 
2790. Rowert Bartow Coouey, Nottingnam, ‘ Improvements in the manu- 
facture of hats, caps, and bonnets, or other coverings for the head, and 
| in apparatus employed in such manufacture.” 
2797. Hexay Brockett, Sydenham, Keut, ‘laprovements in the permanent 
way of railways.""—Petitiona recorded 10th November, 1864. 

2812, CuarLes Mowe and SAMUSL EpMoNnDs Situ, Birmingham, “ Im- 
provements in cages for birds, squirrels, and other auimais.’’—Petition 
recorded Lith November, 1864. 

2825. Henry WitiiaM KipL«y, Bradford, Yorkshire, “Improvements in 
preparing woul and hair for the manufacture of yarns and piece goods.” 
—Petition » ecorded 12th November, 1864. 

2858, MARIE DESTKEM, Kue Lawartine, Paris, ‘‘ An improved composition 
for painting.” 

2859. KicuakD ALLINSoN, Smethwick, Staffordshire, and Henry Lea, 
Birmingham, “ Improvements in machinery for grinding aod stripping 
or polishing files and file blanks, which said improvements are also 

licable to hiuery for grinding, shaping, and polishing other 














in machinery or apparatus for kneading or work:ng dough.”"—A commu- 
nication from Jean Joseph Etienne Lenoir, Paris.— Petitwns recorded 2ist 
February, 1865. 

492. RicuakD ARCHIBALD BRooMAN, Fleet-street, London, “ An improved 
wercuro-hydraulic motor.”— A communication from Pierre Eugene 
Louvier, Paris. 

494. Joun Dopaton, Burnley, Lancashire, Joun GavuKroaer, Hebden 
Bridge, Yorkshire, and WiLLIAM SHACKLETON, Todmorden, Lancashire, 
** Improvements in looms for weaving.” 

501. Matrnew Piers Watt Boutton, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in obtaining motive power from aeriform fluids and from fluids.”— 
Petitions recorded 22nd February, 1865. 





Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 
588. WILLIAM Sparks THomPson, Boulevart Poissoniére, P' ts in 
covered steel for crinoline skirts and in machinery for covering and 


“Ty 





articles.” —Petition recorded 16th November, 1364. 
2602. WittiAM Maartix, Birmingham, “Improvements in sewing ma- 
chines.”—Fetition recorded 2lst November, 1864. 
2944, WILLIAM CLARK, Chaucery-lane, London, “ Improvements in the 
tallic orna tati feathers, plumes, and other like articles,"— 
A communication from Adolphe Pierre Viol and Cesaire Pierre Duflot 
jun., Boulevart St. Martin, Paris.—Petition r-corded 24th November, 1864. 
2059. LaURENTTIUSS ANDREAS WALUEMAR LUND, Chandos strest, St. 
Martin's, London, ‘* Improvements in the manulacture of studs, buttons 
brooches, bracelets, ear-rings, baskets, vases, and other such like articles 
and fastenings.” —Petation recorded 26th November, 1864. 
2993. JouN Surek, Mornington-road, 8t. Pancras, Loudon, ‘* Improvements 
in the means of raising and lowering weights, appli able to venetian 
blinds, curtains, and other purposes.” —Petition recorded 1st December, 





3008. Epenezer Partaiver, Smethwick, Staffordshire, “ Improvements in 
carriage axles and boxes, and an improved tool to be used in the manu 
facture of carriage axles, and for forming grooves or recesses in parts 0 

*. ition recorded 


hi = 





uniting the same.”—A communication from Oliver Rogers 
New York, U.S.—Deposited ana recorded 2nd March, 1865. 
623. TimoTuy SUELDON Sperry, New York, U.S., ‘* An improvement in 
covered springs for cloibing, and in means for manufacturing the same, 
we to Other purposes.” — and recorded 6th March, 
1805, 


3115, WiLLiaM 
| method 


December, 1864. 
3073. Joun RaMsBoTTOM, Crewe, Cheshire, ‘‘ Improvements in the manu- 
facture of steel and iron, and in the apparatus employed therein.” —Peti- 

i ded 12th December, 1864, : 
18. Witt BARDWELL, Great Queen-street, Westminster, “ An improved 
utilising sewage anu urine, and for facilitating their passage 
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through pipea, thereby preventing the pollution of rivers and streams.” 
— Petition recorded 16th November, 1864. 

8160. Henry Birp, Berkeley-street, Cheltenham, Glouc»ster, “‘ Improve- 
ments in treating sewage matters.”"—Petition recorded 20th December, 


1864. 

$178. Henry Epmonps, Peel Lodge, Stoke-road, Gosport, Southampton, 
“Improvements in the construction of lamp feeders and other vessels 
from which fluid is poured out through tubular spouts.”—Petition recorded 
22nd December, 1864. 

38. Gustav AboLPH BucuHoLz, Alfred-place, Brompton, Middlesex, ‘‘ Im- 
provements in apparatus for hulling grain, and for reducing granular 
substances,”—Petition recorded 5th January, 1865. 

57. Epwarp Branes, Priory-road, Kilburn, Middlesex, and Conrap 
WitLiaM Finzet, Bristol, “ Improvements in the construction of vacuum 
pans.” — Petition recorded 7th January, 1865. 

89. Joun Ramsportom, Crewe, Cheshire, ‘‘ Improvements in steam hammers 
and in appsratus employed in combination with steam hammers.”—Peti- 
tion recorded 11th January, 1865. 

125. Tuxopoxe Bovane, Tokeuhouse-yard, London, “ Improvements in fog 
and storm signals, buoys, and spindles,”"—A icstion from Witliam 
Smith Sampson, New York, U.S,— Petition recorded 14th January, 1865. 

162. Epwarp WILLIAMS, Victoria Mills, near Manchester, | hire, ** Im- 
pr plicable to throstle, worsted and doubling 
frames.”—Petition recorded 19th January, 1865. 

173. Joun Hewes, Westvromwich, Staffordshire, ‘* Improvements in 
puddling, heating, anu other reverberatory furnaces used in the manu- 
facture of iron and steel, and for other purposes, which improvements 
may also be applied to steam boiler furnaces.”— Petition recorded 20th 
January, 1865. 

272. TuoMas Hawt, Stockport, and Samugt Bonssr, Stockport, 
Lancashire, ‘‘ Improved mechanism for giving intermittent or continuous 
revolving motion of different velocities without the use of change 
wheels." — Petition recorded 31st January, 1865. 

$18, Ropert RIcHARDSON, Great George-street, Westminster, “ Improve- 
ments in railway chairs, fastenings, and sleepers.” —Petlition recorded 4th 
February, 1865. 

874, EvaN Leiau, Manchester, “Improvements in furnaces for smelting 
iron ores, commonly called blast furnaces, also in cupolas used in 
foundries for rendering down or melting iron or other metals,” 

875. Joun Ramsbottom, Crewe, Cheshire, ‘‘ Improvements in machinery 
for rolling and hammering iron and other metals,”—Petitions recorded 
10th’ February, 1865. 

474. Joun Gay NewTon Autryxe, Butterly Ironworks, Alfreton, Derby, 
“Improvements in puddling furnaces, and in apparatus connected there- 
with,”— Petition recorded 18th February, 1865. 

488. CuaRLes VINCENT WALKER, Fernside, Redhill, and ALFRED OWEN 
Waker, Fiorence-road, New Cross, Surrey, “‘ Improvements in the con- 
struction of electro-magnetic apparatus, for railway signalling and other 
purposes,” —Petition recorded 22nd February, 1865. 
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And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 





List of Specifications Published during the week ending 
11th March, 1865. 

2630*, 4.5 1497*, 4d.; 1165, 8d.; 1169, 4d.3 117@, 10d.; 1177, 4d.; 
lial, 4d. . 1182, ed. ; 1185, 10d. ; 1186, 4d. ; 1187, 4d. ; 1190, 4d. ; 1192, 4d. ; 
1193, 10d.; 1195, Is. Gd,; (196, 1s.; 1197, 4d.; 1198, 28.3 1200, 4d. ; 
1204, 4d. ; 1204, 28, 6d. ; 1205, 10d.; 1206, 4d. ; 1207, 6d.; 128, 10d. ; 
1209, .; 1210, 2s. ; 1211, 101.; 1212, 4d. ; 1213. 4d.; 1214, 43, 10d, ; 
1215, 6d.; 1217, 1s. ; 1218, 4d. ; 1219, 4d.; 1220, 4d.; 2721, 104; 
1222, 1s, lud. ; 1223, 8d. ; 1224, 8d. ; 1225, 34, 4d. 5 1226, 10d. ; 1227, 10u. ; 
1228, 4d. ; 1229, Js, ; 1v80 8d. ; 1231, 4d. ; 1232, 10d. 

*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s, must be remitted by Post- 
office Order, made payable at the Post-oflice, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
B ENGINERR, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
ills, Gearing, Boilers, Fittings, gc. 
2149. H. Bennison, Burrage-road, Plumstead, ** Rotary steam and water 
wer engines.” —Partiy a communication.— Dated lst September, 1864. 

This invention consists of a wheel or disc, rotating concentrically within 
a fixed case of larger diameter, thereby providing an annular space con- 
stituting the pressure and piston chamber, in which the pressure of the 
elastic or other fluid is exerted to produce the motive power. The pistons 
or pallets are projected from and withdrawn within the rotating wheel at 
certain points of the circumference, in order to receive the pressure of the 
fluid, and to pass an abutment offering the resistance to the fluid necessary 
to oppose and cause its force to be exerted upon them, The pistons are 
supported and carried by stems supported in a radial position on the 
retating wheel, such stems being fitted in suitable guides to permit of the 
motion towards and from the axis of the wheel, and are actuated by suitable 
fixed caine or inclines, the one near the centre acting on the stems to pro- 
ject the pistons, the others at the periphery to thrust them towards the 
centre, each at their proper periods in the revolution. The periphery of 
the wheel is made of greater or less breadth, according to the power of the 
engine required. 





CLass 2.— TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

2098. J. Matuews, Domo-place, Victoria-road, Kensington, ** Apparatus for 

retarding and stopping trains on railways.”— Dated 2th August, 1864. 

This invention consists, ling to one wr. in the employment 
of two metal cylinders fitted to the framing of the engine, or of one or 
more of the carriages or wagons of the train, such cylinders Leing provided 
with pistons or plungers, which are severally connected to cranks on the 
axle or axles, the rotation of which it is intended to retard or arrest, 
These cylinders may either be situate one on opposite sides of the axle, or 
both on the same side; in the former case the cranks will be made in the 
sane direction, while in the latter case the cranks should be made in 
opposite directions, the object being to cause one of the two pistons to 
move outwards while the othr is moving inwards. tach of these 
cylinders is provided at one end with a large clack, or other self-acting 
valve, ¢pening inwards, and communicating with a water tank, which may 
either be the ordinary engine or tener tank, or a special tank for the 
purpose carried in the train, A second valve is also fitted to each cylinder, 
which vaive is capable of being more or less opened at the wil! of the 
guard or driver, snd also communicates with the tank or tank: above 
referred to. A stop cock or valve is fitted to the apparatus, whereby the 
inlet of water into the cylinders can be prevented so long as the trair is not 
required to be retarded, When the train is to be retarded or stopped the 
stop cocks are opencd and the cylinders are instantly filled with water, and 
when the pistons in such cylinders make their return stroke the clack 
valve will close and prevent all egress of water, except through the more or 
less contracted aperture of the adjustable valves, and, consequently, a 

owerful obstruction to the rotation of the axle is obtained, the water 

ving locked, or nearly locked, inside the cylinder, according as the adjust- 
able valve is closed or more or less open, A safety valve may be ntted 
to each cylinder to prevent rupture in case the adjustable valve should be 
entirely closed by allowing a portion of the compressed fluid to escape.— 

Net proceeded with, 

2006. T. J. HuGues, Albary-street, London, ‘Coating and sheathing the 

bottoms of ships or other vessels."—Dated 25th Ac gust, 1864. 

In performing this invention the inventor proposes, the better to secure 
the bottoms of ships or other vessels from the attacks of barnacles, and for 
the better protection of ships’ bottoms generally, to apply a thin coating of 
Jeaf metal (copper or other) almost in contact with the iron or wood of 
which the ship’s bottom is composed; such metal is to be rolled, beaten, 
or otherwise made so thin as to require no fastening other than marine 
glue, or similar adhesive substance, and is afterwards to be coated or 
covered with paint, with prepurations of gutta-;-ercha, caoutchouc, or with 
any of the known preparations used for this parpose ; and, finally, where 
the expense is not a prohibition, with an outer casing or sheathing of 
copper or other metal, In ordcr the better to avoid the results of abrasion, 
or the constant lapping of water against the sheathing of ships or other 
vessels, the inventor proposes, in addition to the mode of overlapping and 
ae the ends of the copper or other metal, as described in the 
specification of a previous patent granted to the present inventor dated the 
23rd February, 1864 (No. 451), in the process of coating er sheathing ships, 
to solder the said ends or laps together after the under lap is fastened to 
the ship's bottom,—Not proceed: with, 








2102. G. H. and H. R. Corram, Old St. Pancras-road, London, ‘* Ma- 
chinery employed in transferring railway carriages from one line of rails 
to another.” —Dated 25th August, 1864. 

According to the present invention transverse rails and turntables may 
be dispensed with, and by a suitable arrangement of overhead traveller and 

us connected therewith, applied at stations or other like places, the 
railway carriages may readily be lifted off one set of rails and placed on 
another set of rails, and in so doing a carriage may be turned end for end 
when required, — 

2112. R. MaRsHALL, Wandsworth, Surrey, “‘ Carriage windows.” —Dated 26th 
August, 1864. 

For the purposes of this invention the framing of a window of a carriage 
is near its upper end provided with two spring catches or bolts, one at each 
side. The catches or bolts are formed at the outer ends of two rods which 
pass through holes formed in the top rail of the window, and the rods are 
acted on by a knob or handle in the following manner :—On the stem of 
the knob or handle is a cam, which acts on two short levers which are 
in connection with the rods. These levers are constantly pressed on hy 
springs in such manner as to force out the catches or bolts, and when the 
springs are free to act on the two levers, the two bolts or catches will be 
caused to project beyond the two side rails of the window, and enter 
recesses or ratchets formed in the inner sides of the carriage door or frame 
wherein the window slides. The cam and the levers are recessed in the 
upper rail of the frame of the window, and they are c»vered over by a suitable 
plate. The window is raised by means of the knob or handle, and the 
window will be retained in the position desired by the two bolts or 
catches. When it is desired to lower the window, the bolts or catches, 
by a partial rotation of the handle, will be withdrawn, and the window 
will be free to be slid down. At the lower part of the window of a 
carriage the patentee also places two springs, one on each side, which, 
when the window is fully raised, tend to press the lower rail of the window 
inwards ; a projecting lip is also formed on the lower edge of the window, 
and a similar projecting lip on the door or other frame in which the 
window slides. When the window has been fully raised, the lip on the 
lower edge of the window is, by forcing out the lower part of the window, 
moved beyond the lip on the frame, and then, when the window has been 
lowered a short distance, the springs at the side of the window will force 
the lip on the lower edge of the window inwards against the lip on the 
frame, and thus a trap will be formed which will shut out rain. These 
springs also press the bottom of the window inwards, so as to clear the 
lip on the frame when the window is slightly raised, in order that it may be 
again lowered. 

2118. J. CAMPBELL, Founder's-court, London, “ Floating docks.”—Dated 29th 
August, 1864. 

This invention has for its object economy in the chief design and con- 
struction, bined with efficiency in the working of docks adapted for 
the largest class of ships or vessels ; and it is also intended to provide the 
means of floating off the next and smaller class of ships or vessels upon 
trays or pontoons into shallow docks, or elsewhere, when considerable 
repairs are required to be done. The dock for the larger class of ships or 
vessels is preferred to consist of twenty compartments (ten on each side of 
the keel), each composed of a lower or floating chamber, a balance chamber, 
and an upper tank. And it is made with its inner skin to a shape fitting 
within a few feet to the midship section of the largest sized ship at the 
bottom, with sides either vertical or battering out, say, about one in six. 
The external skin is about parallel to the internal at a distance of about 
one fifth of the internal width of the dock. The dock is sunk ready for 
lifting by the weight of water introduced into the upper tanks, and when 
the large ship or vessel has been admitted into the dock, and the water 
let off from the upper tanks, the whole rises out of the water to the extent 
of, say, about ten feet. Caissons of a special construction are then put at 
each end of the dock, and sunk or otherwise fixed in their places, and the 
water within the dock is allowed to sink into the lower or floating 
chambers by means of valves, when the ship or vessel which has been 
shored up from the sides of the dock can be examined, cleaned, or repaired, 
as required. When this is done, the external water can be admitted 
inside the dock until the water is level inside and out, when the caissons 
may be removedand the vessel floated out. Before taking on another ship 
or vessel the water has to be pumped out of the floating chambers into the 
upper tanks and the surplus water got rid of. By means of the above 
described arrang t the necessity for working any machinery, engines, 
boilers, or pumps, during the whole process or processes of raising and 
lowering the vessel, is obviated. 

2120. W. RowpEn, Whitstable, “ Reefing and furling sails."—Dated 29th 
August, 1864. 

This invention cannot be described without reference to the drawings. 
2123. R. A. BrooMan, Fleet street, London, *‘ Signalling apparatus."—A 

communication,— Dated 29th August, 1864. 

This invention cannot be described without reference to the drawings.—- 
Not proceeded with. 

2127. J. Packgr, St. John's-hill, New Wandsworth, “ Signals in railway 
trains."—Dated 30th Avgust, 1864. 

This invention consists in raising, by suitable mechanical contrivances, 
the —— used for lighting railway carriages to such a height that the 
guard of the train or other servants of the railway company can see the 
light at night, and in having in combination with the apparatus for raising 
the lamps, arms, or semaphores which are raised above the roofs of the 
carriages. Also, in having some apparatus in combination with the above 
that will make a noise or attract the attention of the guard of the train. 
2130. W. Cuark, Chancery-lane, London, “ Railway apparatus for the better 

prevention of collisions and other accidents.—A communication.— Dated 
30th August, 1864. 

The First part of this invention relates to a means of ensuring the safety 
of trains on railroads. For this purpose, at intervals of about 100 vards, 
the inventor places stops or catches inside the rails in a zig-zag direction ; 
these catches are received in cavities in the line, so as not to project above 
the level of the rails, and are fitted so as to oscillate on thin centres about 
a quarter of a revolution, and thus assme a vertical, hor.zontal, or 
inclined position. The catches are connected together by means of metal 
rods in such manner as to maintain them all in a vertical, and next ina 
horizontal or inclined position alternately. It will thus be understood that 
the whole of the catches on one side of the line are horizontal, and leave 
the line clear, while those of the other side are in a@ vertical position, and 

resent an impediment to any train coming from an opposite direction. 

The locomotive is also furnished with a stop piece on one side, placed just 

above the series of inclined catches above mentioned, which stop piece is 

fitted so as to oscillate, and by this means through auxiliary levers to cut 
off the supply of steam to the cylinder, at the same time that it blocks the 
line to a train running in the opposite direction. The Second part of the 

invention relates to means of instantly disconnecting an engine from a 

train, and so afford still further security by cutting off the steam, as before 

explained. ‘Ihe Third part of the invention completes the means of security 
by the adoption of these improvements, and consists, first, in the arrange- 
ments of the brakes for acting on that part of the train left behind on the 
line ; and, secondly, in a means of instantly coupling the several carriages 
of atrain. The Fourth part of the invention relates to an improved guard 
to be applied to the front of a locomotive, and serving to remove all 
obstructions or snow from the rails ; the guard is of metal, and of tapered 

—, and the sides being spread so as to cover the front of the travelling 

wheels. 

2:81. H. H. Henson, Parliament-street, Westminster, “‘ Sheathing or pro- 
tecting ships, vessels, dc.” —Dated 30th August, 1864. 

This invention has for its object a cheaper and improved application of 
certain pieces of glass, as a means of protection to the surface of ships of 
whatever materials such ships may be built, and consists in the application 
of cast, blown, flatted, or otherwise manufactured glass or materials con- 
taining the constituents, ingredients, or bination of materials necessary 
for the production of any commercial products if called glass. The glass 
may be applied to the ship in small or larger pieces, and generally quite 
flat and without boles in the same, and may be of a smooth surface on one 
or both sides.—Not proceeded with, 

2134. G, Witsox, Doncaster, ‘Communicating Uetween passengers 
letween passengers and guards on railway carriages."—Dated 
August, 1864. 

In carrying out this invention the inventor fits the partitions with 
sliding shutters, which are kept in position by a button spring fastening, 
or other suitable support, attached to the bottoms of the shutter, and rest- 
ing upon a suitable bearing in the partition. This fastening or support is 

Jed by at se rod or rods, which are fitted with projections, 
tu act on the button or support when moved slightly endwise, and thus 
to turn or move the fastening, and remove the support, so that the shutter 
will be allowed to fall by its own weight. The rods may be conveniently 
situated just above the padding of the carriage. A similar rod, fitted to 
each end of the carriage, is so connected to a vertical shaft that, when 
moved, it will rock the vertical shaft on its axis. To this shaft the inventor 
attaches a button or fastening for holding down the spring lid of a box, 
fixed at or near the end of the carriage; when the lid rises it will 
be a signal to the guard, calling his attention to inmates of that particular 
carrisge; or, to make a sigual more conspicuous, a flag may spring up 
into view, or a small lamp. The signal muy also be an audible one, 
if thought desirable, set in action by the means described.—Not proceeded 
with, 

2139. J. B. Aypravux and E. Covtoy, Paris, * The application of a combi- 
nation of steam and air as @ motiwe power to ships and vessels of ail 
descriptions.” — Dated 31st August, ls64. 

This invention consists in the application of steam and air as a motive 
power to ships and vessels of all descriptions, The patentees make use of 
a boiler of suitable shape or size, inside which is coiled a serpentine copper 
tube or pipe, through which steam is conducted to a second tube or pipe, 
hereafter described ; steam, in passing through this first tube, 
ig superheated by means of boiling water, steam, jets of gas, 
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or other similar means. For the purpose of increasing the fore» 

the superheated steam is made to escape from this first tube by 

a small jet into a second tube, the mouth of which is slightiy 

funnel-shaped, and the diameter of which is larger than that of 

the first tube ; it is od gm from the tirst to the second tube that atmo- 

spheric air is introduced, the superheated steam drawing it into the second 

tube as it enters the funnel-shaped mouth. The other end of the second 

tube opens at the stern of the vessel. Other tubes may also lead from this 

second pipe to the sides of the vessel, the escape being so arranged that 

= steam strikes in a backward direction, so as to aid in propelling the 
ip. 

2141. Sin J. MACNEILL, Cockspur-street, London, “ Railway signals.”—Dated 
31st August, 1864. 

In performing this i the patentee prop to apply in each com- 
partment of the carriage, and at the back of the seat or in the front of the 
side partitions, if necessary, a handie or pull communicating, by wires or 
other connections, with a trigger or trivgers, of one or more barrels, similar 
to a short pistol. Such barrels are fixed in a suitable pssition on the out- 
side and end of each carriage at the top thereof, and either at the corner 
or midway across the carriage, as may be found convenient. The trizgers 
should be set so as to explode the detonating or other powder in each 
barrel successively ; or it may be done by allowing the barrels to fall in 
their cases on percussion caps fixed in the bottom of each barrel, and thus 
attract the notice of the guard. In order that the carriage from which the 
signal p ma, lenoted to the guard the patentee proposes to 
apply to the side of each carriage a fan folding signal or arm of a promi- 
nent colour; such fan or arm 1s to be held down by a catch when not in 
use, such catch being released by the same pull or movement of the handle 
which discharges the barrels, so that the spring or weight will throw over 
and open the fan or arm and ex it to view. Blue or other coloured 
lights are to be placed at the end and side of each carriage, and this blue or 
other coloured lizht may be ignited by friction or other means, and made 
to burn for several minutes. 

2146. J. Wire, West Cowes, Isle of Wight, “ Lifeboats."—Dated lst Sep- 
tember, 1864. 

This invention consists in bining with lifeb , or applying thereto, 

hinery and apparatus for propeiling them by steam power, whereby 
fewer hands are needed to man and manquvre lifeboats. 

2148. W. Cuark, Chancery-lane, London, *‘ Registering apparatus applied to 
vehicles."—A communication.—Dated 1st September, 1864. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2151. J. S. Guy, Calli Ataulfo, Barcelona, Spain, ‘‘ Apparatus for enabling 
passengers travelling by railway trains to communicate with the guard 
and driver "—Dated 1st Septenber, 1864. 

For these purposes, above each compartment of the carriages of which a 
train is composed, a pulley or drum is carried ; through each pulley or 
drum a slot or hole is formed, through which a cord is passed, and this 
cord passes through the drums carried by all the carriages of which a train 
is composed ; the ends of the rope are connected with catches, attached to 
alarums, one in the guard’s van, and one on the engine. Each of the drums 
or cylinders is provided with a spiral spring, by which the drum can be 
rotated ; usually, however, the drum is prevented from turning by a catch 
or pawl, To this catch or pawl cords are attached, which, passing over 
guide pulleys, are led to various parts of the compartment of the railway 
carriage, and are below the seats of the carriage connected to levers ; these 
levers are also connected with handles or pulls, which come above the 
seats. A passenger in any part of the compartment of a carriage will thus 
be within reach of one or other of the handles, When either one or other 
of the handles is raised the catch which retains the cylinder or drum will 
be withdrawn, end the drum will then caused to rotate by it~ spiral 
spring. When the cord has been wound up by the rotation of the drum it 
will release the catches of the alarums on the engine and guard’s van, and 
permit them to sound. In order that the guard may know from which 
carriage the alarm is given a signal board may be employed, which has 
motion given to it either by the handle which is raised, or by the spring 
that rotates tle drum; and in order that the guard may kuow which of 
the passengers has given the alarm. apparatus is applied to each of 
the handles or pulls, to retain them from being lowered after they have 

mn raised to cause the signal to sound.— Not proceeded with. 
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Ciass 3.—FABRICS., 
Including Machinery and Mechanical ions connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
2081. D. S. Brown, Runcorn, Cheshire, ““ Manufacture of lint.”—Dated 23rd 
August, 1864. 

Hitherto it has been the practice to make lint at two operations, that is 
to say, the fabric is first woven, and then the fabric is subjected to the 
action of a knife to scrape up the fluffy surface thereon. Now, the object 
of this invention is both to weave the fabric and form the fluffy surface at 
one operation. The inventor takes any loom or machine for weaving, but, 
by preference, an ordinary calico loum, and applies thereto a kuife or 
knives, and a shaft or harness, working a false or imitation warp, consisting 
of fine wires, for the purpose of assisting or lending strength to the warp 
proper of the fabric being woven; or the false warp may consist of line 
knives, for severing the weft between the threads of the warp; the ends 
of weft so severed are thrown to one surface of the fabric, and are teazed, 
to bring up a fine fluffy surface, Some shoots of weft are left undivided 
to hold the fabric together.—Not proceeded with. 


2093. H. L. Kouzewsky, R. Hart, and J. F. Caper, Dundee, ‘* Prepara- 
tron of jute, £e.”—Dated 24th August, 1864. 

This invention consists, mainly, in submitting jute and other fibrous sub- 
stances, in the rough state, to the permeating action caused by boiling ina 
vessel containing a solution of gelatinous) substances, in order to prepare 
the aforesaid substances for the process of * hackling.”—Not proceeded with. 
2098. W. Cops, New Basford, near Nottingham, “ Bobbin carriages used ian 

lace machinery.” —Duted 25th August, 1864. : 

One part of these improvements consists in connecting the carriage spring 
to the carriage in the above-named description of carriage at or near the 
top thereof, so that the point of pressure on the bobbin may be towards the 
horizontal line of the bobbin ; the inventor carries the verge higher in the 
carriage on the side opposite to the spring, and by retaining the ordinary 
direction of motion to the bobbin in its delivery of thread it will at such 
time be moving in a direction from the point of fixture of the spring to the 
point of pressure thereof on the bobbin, by which increased security and 
ease of working will be obtained. The loose end of the spring may be held 
steady by a guide or guides. Another part of these improvements consists 
in forming the nib or projection at a short distance from the end of the 
spring, and in turning the end of the spring slightly back from the bobbin, 
by which cutting, grinding, «r notching into the bobbin s avoided, and 
the bobbin is rendered free in its movements.—Not proceeded with. 

2109. W. ALLEN, Cheadle, Cheshire, and W. Jouxson, Newton Moor, 
“Covering cerlain descriptions of rollers employed in apparatus for 
prepariny, spinning, and doubling cotton, &e."—Dated 26th August, 

This invention consists in cutting or forming the material with which the 
rolier is to be covered angularly at the ends, so that when the ends are 
cemented together, the joint commences at one part of the roller, and 
passes around it diagonally, terminating at a point about diametrically 
Opposite the direction of the joint, partaking of a spiral line partly round 
the roller. By this means a better joint is cffected than hvretofore, and & 
thick felt or material may be used instead of two pieces being required to 
make the required thickness.— Not proceeded with. 

2111. H. Jackson, Pentonville, London, ‘* Tentering or stretching and dry- 
ing fabrics.” ~— Dated 26th August, 1864. . 

Iu finishing some descriptions of fabrics, such as velvet and other piled 
fabrics, tentering, or stretching and drying machines, as heretofore made, 
could not be used, because half the rollers in the machine supported the 
fabric on the face or plush side, and thus pressed it down and spoiled the 
finish. Now the First part of this invention consists in arranging the 
rollers, and the tenter chains or bands passing over the same, in manner 
hereafter described, so that only one and the same side of the fabric comes 
in contact with the rollers. The inventor arranges the rollers in sets, in the 
form of a parallelogram, one set within the other; and he causes the 
fabric, after passing round an outer set, to pass round a second ret 
similarly arranged, and so to the last set, until a sufficient travel has been 
attained. He places a stripping apparatus, consisting of vanes, carried 
from a shaft which removes the fabric from the chain or band. He places 
& separate roller inside the series before named, to carry the chain or band 
round it ; and he directs it back, outside of the series of rollers, over one or 
more guide pulleys, into position for again receiving goods to be operated 
upou. The invention further consists in constructing rollers, by which the 
chains or bands carrying the tenter hooks, teeth, or clamps, can be brought 
together, or taken out to any width, so as to carry cloths from one inch 
broad to the broadest cloths manufactured. The roller consists of a central 
shaft carrying arms radiating therefrom ; the outer ends of these arms 
enter spaces jn the tenter chains, and between the arms, but at a lower 
level, he fills in blocks of wood or other material for supporting the fabric. 
By shifting one or both chains or bands nearer to or further from the 
centre of the rolier, the necessary width to suit the width of the particular 
fabric to be operated upon can be obtained. ‘The chains or bands are kept 
in their place by guices in the ordinary manner. ‘The machines may be 
heated by steam or hot-water pipes in or under thew, or otherwise.— 
Not proceeded with. 

2114, E. Catvert and T. Epuxstox, Walton-le-dale, “ Apparatus employed 
in preparing, spinning, and doubling fbrous materiuls,”"—Dated 21th 
August, 1864. 

The patentees claim the application to the top of the washer-wheels or 
bobbin-braids of metal plates or platforms, having projections on their 
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uter ed; and raised parts or projections on their tops, and also certain 
dies onl punches for forming the said plates or platforms with their 
raised parts or projections, as described. 

£119. J. CHRETHAM, Oldham, ‘ Self-acting mules for spinning cotton, dc.”— 
Dated 29th August, 1864. 

This invention ists of an imp d arrang 

under faller, and enabling it to be in contact with the yarn, for the purpose 
of forming tighter and more perfect cops than have been hitherto made. 
Instead of connecting the two fallers by a chain and guide pulley, which 
method only allowed one faller to take what the other gave, the patentee 
makes the fallers independent of each other at the time of winding on, and 
holds them together only when the carriage is coming out. On the under 
faller shaft he fixes a lever at the end of a bow! or projection, which can be 
adjusted as required ; and to the top faller shaft he fixes another lever, 
bent at the end, so that when the carriage is coming out it can be in con- 
tact with the aforesaid bowl or projection, and hold the under faller in its 
proper posi:ion. The instant the top faller is moving down, the bent end 
is relieved from the bowl or projection, and allows the two fallers to be in- 
dependent of each other. 

2124. R. A. Brooman, Fleet-street, London, ‘‘ A new thread, and the manu- 
facture therefrom of fabrics and ornaments, particularly applicable to 
bonnets, caps, and hats."—A communication.—Dated 2Wth August, 

864. 


This invention ts in ing a new thread from esparto or 
other vegetable or woody fibre, and in making with this new thread 
fabrics, plaits, and or ts for “b ts and other purposes. To form 
the new thread the inventor covers thin strips or cores of wood, or vege- 
table or woody fibre, with a thread of silk, cotton, or other suitable 
material of any desired shade. The new thread may then be woven to 
form a fabric suitable, among other purposes, for bonnets, caps, and hats, 
either of one colour, if the weft and warp be of the same colour, or of 
different colours, if the weft and warp be of different colours.—JNot pro- 
ceeded with, 

2133. C. W. Harrison, Manchester, “‘Looms ‘or weaving.”—Dated 30th 
August, 1864, 

This invention relates, First, to additional improvements upon an inven- 
tion for driving shuttles in looms by the direct action of compressed air, 
for which the patentee obtained letters patent on the 18th of November, 
1864 (No. 8097). The present improvements consist in dispensing, wholly 
or in part, with a main pump and pipes to condense and convey air under 
pressure to looms, and instead thereof to make each loom condense its own 
air, and thus be self-supplying, or nearly so. 

2135. W. Butioven, Blackburn, *‘ Looms for weaving.”—Dated 31st August, 
1 








t for relieving the 
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864. 

This invention consists, First, in the combination of a positive letting-off 
motion and a yielding or compensating taking-up motion. Secondly, inan 
improved apparatus to protect the selvage of the fabric when in the loom. 
The invention cannot be described without reference to the drawings. 

2137. J. Stexnouse, Rodney-street, Pentonville, London, “ Rendering certain 
substances less pervious to atr aad liquids, and also less liable to decay.” 
—Dated 31st August, 1864. 

This invention consists in treating fabrics and substances with paraffin 


and drying oils, and likewise with paraffin and its admixtures with waxy | 


and fatty bodies, also combined with drying oils, as described. 





Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasess, Implement, Flour 
Mills, §c. 
2136. A. E. Pierce, Hammersmith, ** Troughs, racks, and enclosures for 
cattle, sheep, and pigs."—Dated 31st August, 1864. 

Thisinvention consists, under one head, in improvements in troughs and 
cisterns for cattle, sheep, and pigs, constructed wholly of wrought iron 
stamped, semicircular, rectangular, or other shape, with turned over edge 
in a piece, or ends separate and rivetted, or brazed to stamped or rolled 
sides. The large ones are mounted upon two or more wrought iron tubular 


wheels, and attached to a treadle pump to supply the same with water from | 


brooks. The patentee also fits the portable troughs with tubular, angle, or 
other shafts in a piece, and covers and grids to prevent waste of liquid in 
transit, or hay in feeding of cattle. The shafts he so arranges to turn over 


the end upon the hind wheels, and the grids and covers over the sides for | 


drinking, feeding, or such other purposes as they may be adapted for. 
2154. J. T. Hewes, South Park-walk, Chelsea, “ Wind engine.”"—Dated 2nd 
September, 1864. 
According to this invention the inventor employs a vertical shaft sup- 


ported in a suitable frame, the lower end of which works ina cup. On the 
upper part of this shaft he places two, three, four, or more cross pieces or 
arms horizontally ; the extremity of each arm is furnished with an upright 
spar or mast, secured to the arm by the middle of such spar in a loose 
manner, so that it may play freely when acted on by the wind ; this spar is 


furnished with a square or other sail both above and below the arm.—JNot 
proceeded with. 


Ciass 5.—BUILDING. 


Including pa ye Tile Machines, Bricks, Tiles, Drain Pipes 


fouse Fittings, Warming, Ventilating, &c. 
2115. J. Niven, Glasgow, “ Grave monuments.”—Dated 27th August, 1864. 
This invention consists in making such monuments wholly or principally 
of fire clay, moulded into any suitable ornamental form. The inscription is 


provided for by forming, at any desired part, a shallow recess to receive a 


panel or tablet of stune, marble, or other durable material, upon which the 


inscription,can be couveuniently cut or formed ; or aglass plate may be fixed | 


in the recess, such glass plate having the inscription applied by preference 

to its inner surface by gilding or otherwise ; or, again, the inscription ma 

be cut or formed on the fire clay itself, or be d of letters sey ly 
attached.—Not proceeded with. 

2116. P. A. Lecomrs Dg FontTawemorev, South-street, Finsbury, London, 
** Manufacture of artificial stone.”"—A communication.—Dated 27th 
August, 1864, 

This invention consists in manufacturing artificial stones either solid 

hollow, with blocks or fragments of baked earth,.or with a 1 o 





2153. J. H. Wiuson, Liverpool, “ Breech-loading cannon.”—A communica 
tion.— Dated 2nd September, 1864. 

Heretofore there has always existed a Co disadvantage in the old form 
of cannon from its incapacity to burn all the powder in the charge. This 
invention is intended to obviate these objections, which is done by forming 
a semi-spherical chamber in the gun to receive the powder. This invention 
cannot be described without reference to the drawings, 





Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2117. E. Joun, Nottingh ** Bedsteads.”—Dated 27th August, 1864. 

This invention consists in making the four corner posts or pillars of 
bedsteads to fold at any suitable above the place where are the 
mortice holes for the head, side, and foot rails. The side rails, and also, 
if required, the head and foot rails, may be divided into two lengths joined 
by hinges on the underside, so that the ends which carry the hinges abut 
against each other when a mattress or other weight is placed upon them. 
The top sides of the rails are furnished with studs which take into rings 
attached to, or eyelet holes provided in, the bed sacking, or its equivalent, 
which is peferably in one Jength. The ends of tho several rails have holes 
on their under side, into which holes take hooks, secured to or upon the 
sides of the four bedposts or pillars; or in Jieu of holes and hooks other 
convenient contrivances may be employed for attaching the rails to the 
posts or pillars.—Not proceeded with. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2143. A. Ro.uason, Old Kent-road, London, “Glazing and varnishing 

paintings, prints, and photographs.” — Dated 31st August, 1864. 

In performing this in ion, tor takes collodion, either alone 
or in combination with any suitable gum, such as gum animi, common 
resiv, balsam of aniseed, or oils, such as linseed, nut, or castor, that will 
dissolve therein, and in sbout the proportion of one pound of collodion to 
half an ounce of gum, resin, or oil, and having poured or otherwise placed 
the same into a polished surface of glass or metal, he allows it to become 
quite dry. Upon this collodion, or its Pp ds, when so dry he brushes 
or pours a cement of gum arabic, dextrine, albumen, gelatine, sugar, 
honey, isinglass, or of a nature similar to these, either separately or com- 
bined, and if in combination in about equal proportions, upon which again, 
when sufficiently dry, he places the painting or photographic or other 
material, having previously wetted or moistened the same when quite dry. 
He cuts round its outside, upon which it may be removed from the glass or 
metal together with the cement and coll-dion, or its compounds, all firmly 
attached together, producing a beautifully glazed and varnished surface,.— 
Not proceeded with. 


Ciass 9.—ELECTRICITY.—None. 


_——— 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2077. R. M. Buack, Glasgow, * Wrenches or screw keys.”—Dated 23rd 
August, 1864. 

In carrying out this invention two movable jaw pieces are arranged so 
that their gripping faces approach each other when the handle is turned, 
which result is obtained by fitting the said jaw pieces so that they can 
move about Cifferent centres in a plane at right angles to their faces. 
| 2079. J. E. Grispaur, Cranbourne-street, London, ‘* Apparatus for washing 

photographic prints.”"—Dated 23rd August, 1864. 

This invention relates to a peculiar construction and arrangement of cen- 
trifugal machinery or apparatus for washing photographic prints, and con- 
sists, according to one arrangement, in the employment of a peculiarly 
constructed revolving drum, in combination with a trough, in which such 
| drum is partially immersed. The prints to be washed are taken from the 
| water in which they have been placed on their removal from the fixing or 
other bath, and are packed in one or more piles, which piles are placed 
round the circumference of the drum, each pile being composed of alternate 
prints and sheets of wire gauze, or other open or reticulated favric, so 
that no two prints shall be in contact with each other. These piles are 
held in their places on the drum by means of open frames or gratings, 
which bear against the opposite surfaces of each pile, and are secured to 
the arms of the drum by screws or otherwise, the whole or a portion of such 
frames or gratings forming part of the drum itself. Or, according to 
another arrangement, the piles above described may be laid flat upon a disc 
which is made to revolve either vertically or horizontally in a trough or 
cistern, provision being made in the horizontal arrangement for driving the 
piles to be brought in or out of contact with the water as required, The 
process of washing consists in alternately driving out the moisture from 
the prints by the centrifugal actiun of the revolving drum or disc, and 
saturating the prints again. During the first part of the process the prints 
are not immersed, but when the second part of the process—namely, the 
saturation—is to be effected the trough or cistern is to be supplied with 
water, or the prints may be brought down into the water and caused to 
| revolve therein until thoroughly saturated, when the water may be run off 

from the trough again, or the drum or disc elevated and the moisture ex- 
, peiled by centrifugal force, as before. 
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| 2085. S. SHarp, Melton-place, Euston-square, and A. Doussur, F eet-street, 
London, ** High-pressure non-leataye tap.”—Dated 24th August, 1864. 

This improved tap is made chiefly of metal, with a metal plug or 
plunger, or valve resting on or in an elastic seat made of vulcanised india- 
| rubber, or cork and _ india-rubber combined, or of cork, or of india-rubber 
| and canvas combined. The valve plug or plunger is worked by means of 
| @ screw, crank, or eccentric in connection with the handle, ‘his tap is 
made with a female screw, the nozzle or delivery part, or end, having a 
male screw ; so that, when at any time the elastic seat or cushion is worn 





cement and sand, of plaster, or of any other like substances capable of being 

amalgamated and hardening as stone after being dried. 

2128. C. Russe, Strood,“ Machinery for the manufacture of bricks.” —Dated 
30th August, 1864. 

This invention consists in forcing earth or pug made in any horizontal, 
vertical, or other png mill, driven by steam, water, wind, or horse power, 
direct into moulds which are placed on a turntable, tray, or endless chain 
or band placed on the under side of the pug mill, and receiving the earth 
or pug from an opening or openings on each or either end or side of the 
pug mill, so as to fill one, two, or more moulds at one time from each or 
either end or side of the said pug mill, which mould or moulds when filled 
will be moved on the said turntable, tray, or endless chain or band from 
the side of the pug mill, and will be replaced by an empty mould or moulds 
by meaus of a lever or levers acted upon by an eccentric cam or single arm 
on the main shaft of the pug mill. The pug as it comes away in moulds in 
the form of bricks may be turned out from the moulds end carried away in 
the usual manner. The invention also consists in a flap or piston for press- 
ing the earth or pug into the moulds when considered necessary, which is 
acted upon by an eccentric or cam fixed on the main shaft of the pug mill. 
—Not proceeded with. 

2142. G. Furness, Great George-street, Westminster, and L. G. Moorg, Erith, 
 Caissuns.” —Dated 3lst August, 1864. 

For the purposes of this invention it is preferred to employ caissons of an 
elliptical horizontal section, but other forms may be resorted to when carry- 
ipg out the invention. Each caisson is constructed as heretofore of a series 
of short lengths or rings, which are connected horizontally by flanges and 
screw bolts and nuts as heretofore ; but in addition to the horizontal joints, 
each short leugth or ring is formed of two halves or parts, which vy up- 
right flanges are fastened by screw bolts and nuts, so that while a caisson 
consists of a series of short lengths or rings connected horizontally together, 
as heretofore, the two parts or halves of each short length or ring are con- 
nected vertically, so that when a series of caissons have been sunk to a given 
depth, and parts of the foundation have been formed therein to the height 
where the caissons are to form permanent parts of the work, the inner 
halves or parts of the caissons which are above the permanent structure 
may be removed, while the outer halves or parts are allowed to remain in 
oruer to present an arched coffer-dam to prevent the water from getting to 
the interior while the work is being carried up, more or less resung on the 
foundation or parts of the foundation tormed by and in the lower and 
permanent parts of the caisson 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jin- 

Pp of War, or for Defence, Gun Carriages, &c. 

2144. E. retiro, Grange-terrace, Brompton, “ Breech-loading jire-arms.”"— 
Dated 1st September, 1864. 

* The patentee, claims, First, the whole combination of parts, as described. 
Secondly, the chamber of breech-loading fire-arms, opened and closed by 
“iving to it on angular motion about an axis, and at the same time a lateral 
motion along the same. Thirdly, the hammer or similar part for percus- 
sion of a breech-loading fire-arm, moved towards full cock or reset by the 
direct action upon it of the pillar, when a cap is used, or the corresponding 
part when another form of percussion substance intervenes. Fourthly, in 
needle fire-arms and those similarly fired, the means described for with- 
drawing the needle or corresponding part so as to reset it for firing. 


or P d by use, by giving half or a quarter turn to the nozzle of 
delivery end of the tap, the elastic seat or cushion is compressed ina 
different direction to the valve plug or plunger, thus renewing the elastic 
opposing surface of the elastic seat or cushion, which, after long continuous 
wear, can be rencwed at any time, simply, expeditiously, and at a nominal 
cost, without breaking avy joints. —Not proceeded with. 

2086. W. Spgnce, Quality-court, Chancery-lane, London, ** Apparatus for 
raising and discharging water."—A communication. — Dated 24th 
August, 1864. 

The patentee claims the apparatus. consisting of two sets of inclined 
pipes, combined so as to be capable of raising water from a lower to a 
higher level when the apparatus has an oscillating motion imparted to it, 
either by the motion of a ship or vessel to which it is applied, or by the 
agency of animal or mechanical power, as descrived. 


2089. E. Tayuor, Bellhouse, and W. J. Dornine, Manchester, “ Stop-cocks, 
taps, or valves, to be employed in tion with hydraulic pumps and 
presses.” —Dated 24th August, 1861. 

The patcntees claim, First, rendering the spindles or plugs of hydravlic 
stop-cock valves adjustable, without the stop-cock being taken to pieces, by 
forming or constructing the said plugs or spindles of stop-covk valves 
hollow, and separately trom the nut and screw by which they are actuated, 

or by equivalent means. Secondly, preventing the return of the water im- 

mediately the stop-cock vaives begin to close, by the introduction of a valve 

in the water passage. Thirdly, regulating the pressure of the water 
on the hydraulic pre-s by partially closing the stop-cock supply valves by 
velf-acting means, when such pressure rises beyond the degree required. 


2090. R. M. Srempacn, Paris, “ Sewing machines."—Dated 24th August, 
1864. 





Hitherto the ordinary modes of actuating parts of, or instruments used in, 
sewing machines has been by a pin or stud, working in a groove in a cam, 
whereas, according to this invention, the inventor employs for the purpose a 
cam Or an eccentric, in contact with—and thereby driving—a wheei or roller 
on an arm, lever, or piece, which carries, or is connected with, the part or 
instrament to be actuated. He employs three screws, whereby he regulates 
the movements of the foot or presser and the feed motion—namely, first, 
the up and down travel of the foot or presser; secondly, its descent, and 
hence its pressure on the fabric; and, thirdly, its lateral travel, or the feed 
motion, whereby the travel of the faviic, and, hence, the length or distance 
of the stitches are regulated; these screws are so piaced that they may be 
adjusted without stopping the machine. He inserts the needle in the ciip of 
the needle carrier at the side, instead of from underneath, and as the paris 
get worn the grooves are tightened up by serews. He actuates the shuttle, 
hook, hooked needle, or thread carrier by a roller or wheel, working in u 
curved guide. He connects two shuttles hooks, hooked needles, or carriers 
together—namely, one for a single thread, with one for two threads or a 
double thread, aod mounts them on the same axis or frame, so that, by 
turning this compound piece partly round, the shutt'e hook, hooked needie, 
or thread carrier ; will be brought into use, and the one not required 
will, by the same motion, be moved out of the way without either having to 
be unscrewed or unfastened. He regulates or ¢qualises the tensiun of the 
thread, as it is being delivered off the bobbin, by a pad, cushion, or brake, 
which bears against the bobbin and shif.s as the thread unwinas, thereby 
os the spring which exerts pressure under the bobbin.—Not proceeded 


with. 
2091. W. H. Barnicoat and D. Barr, Birmingham, ‘‘ Portable fruit-dressi 
machine.” Dated 24th August, 1864. ‘ he ihaated 


According to tuis invention a vertical shaft is made to revolve by means 











of a handle, placed at the top thereof, on which is or are fixed one or more 
iron arms ; on each of the arms is fixed a circular or curved brush, made of 
bristles, or other material of which brushes are usually made. The brash 
or brushes so fixed is or are made to revolve in an ordinary sieve, until the 
fruit is sufficiently dressed or cleaned. A horizontal piece of wood or metal 
is fixed across the top of the sieve, aud the shaft, Passing through a hole in 
the centre thereof, is made to work in a wooden block or suitable piece of 
metal, fixed at the bottom in the centre of the sieve, which arrangement will 
allow the brush to rise or fall accorcing to the quantity of fruit over which 
it passes. A hopper or receptacle for the fruit may be fixed on the top of 
the cross bar. On pegs being attached to the spindle and the said hopper, 
the fruit, when in lumps, can be easily broken down and prepared for the 
brushes. It there fails through an aperture at the bottom of the hopper into 
the sieve.—Not proceeded with. 

2092. R. Pikiweton, West Ham, Essex, “ Gas burners."—Dated 2th Au- 

t, 186 


864. 

This invention consists in constructing and employing, in connection with 
the upper portion of the burner from which the gas issues, a crown-shaped 
projecting wire or metallic staple, secured thereto through the medium of 
vertical siots formed in the sides of the burner, by which arrangement the 
said wire is caused to bisect the lower portion of the fame longitudinally 
therewith, and admit of being renewed at pleasure, when worn or otherwise 
rendered useless. 

2099. M. J. Peron, Paris, “‘ Machine for sweeping chimneys.”—Dated 25th 
August, 1864. 

This invention has for its object the construction of on apparatus for 
sweeping chimneys, which consisis of a certain number of rails adapted one 
to the other, ding to the elevation of the chimney to be swept. The 
upper extremity of the first rail is provided with a screw, to which the 
sweeping apparatus is fitted, which is com), of a number of rows of 
scrapers made of stecl, and having the form of a comb, of a sufficient length 
to scrape the internal sides of any chimney. The invention cannot be 
described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Great Lock-out: Condition of the Works: Meeting of Mill. 
men: Suggestion to send Puddled Bars to North Staffordshire: Com- 
munication from the Masters in the North of England: Meaiation: 
The Puddled Bar Scheme Impracticable—Oxvers Bewsa Resectep: 
South Wales Houses well supptied with Orders jor Best tron: 
Leading Consumers not yet Inconvenienced — Tne Hannware 
rapes: Not Alarmed by the Lock-owt—Important Ramway Case 
at STAFFORD ASSIZEs. 

So far as this district is concerned there has been no alteration 
in the relative position occupied betweeu employers aud employed in 
the leading industry since our last. The lock-out continues, and 
there has been no appreciable departure on the part of any of the 
masters from the engagement into which nearly all have entered, 
The works areall on in Shropshire, and the men employed there are 
contributing to the support of the men who are maintaining the 
strike in the North of Staffordshire, amongst whom, on Saturday 
night, there was a distribution of pay at the rato of 4s. per member 
per week. Their local fund at the beginning of the strike amounted 
to about £600, but that, by this time, must be considerably reduced. 
Deputations from the puddlers’, and also the millmens, unions, 
were present at the meting of delegates from the trade societies in 
London on Wednesday evening. The millmen appointed their 
deputation at a meeting which they held at Westbromwich on 
Monday. At that mecting they complained very loudly that they, 
an association distinct from the puddlers, should be punished eqeaiy 
with them—but how the millmen were to escape if the puddlers were 
to be punished it is not easy to see. The masters regret, as much 
as the sufferers themse! ves, that the innocent should suffer with the 
guilty, but there is nu help for it. 

At the millmen’s meeting one of the speakers suggested that tho 
way whereby the masters would be able to compel the puddlers in 
North Staffordshire to resume work would be by sending puddled 
bars from otber districts to be worked up in the mills there. 

On Wednesday a communication was received by Mr. Walter 
Williams, hon. sec. of the Ironmasters’ Association of South 
Staffordshire, from Mr. Hopkius, the hon. sec. to Masters’ Associa- 
tion in the North of England, and it was discussed in Wolverhamp- 
ton on that day. It was to the effect that the North of England 
masters had promised the executive of Gateshead that a general 
meeting should be called to consider the present condition of affairs, 
and it was desired that ag | meeting of the masters of the 
South should be called to be held in York on Friday (to-day). The 
communication said nothing whatever as to what would be discussed 
at the meeting, but a statement had appeared to the effect that the 
North of England masters were prepared to send puddled bars to 
North Staffordshire, to enable the masters there to re-start their 
works. This stat t, the ittee believed, bad emanated from 
the men, as they did not think that the masters would conceive that 
the scheme was practicable. It was certainly not thought to be so 
by the ittee. The sch , it was shown, was tried in South 
Staffordshire by a section of the masters there during the last strike 
of the puddlers, and it failed. Many more difficulties, it was felt, 
would be in the way of such an arrangement, in which tue masters 
of different districts might combine to assist each otherin this way. 
If the masters in the North of Eugland should really contemplate 
such a step, it was thought that, so soon as they knew the result of 
such a measure when it was tried in the South of Staffordshire, they 
would see its impracticability. It was, however, the opinion of the 
committee that the strike of the men in North Staffordshire would 
terminate within a fortnight, if, at the meeting of trade societies in 
London on that (Wednesday) evening, it should not be resolved to 
support the North Staffordshire menu very liberally. Intimation is 
understood to bave been conveyed to South Staffordshire from cer- 
tain of the men to this effect. ‘the puddlers in North Staffordshire 
will not, it is asserted, remain out on 4s. a week; but it is added 
that they would not go to work if they could obtain 15s. or 20s. a 
week. As the probabilities are all against such liberal relief, the 
committee feel pretty confident that cause for the lock-out will soon 
terminate. If the decision of the ting in London should be to 
support the North Staffordshire men to a large extent, then the 
committee saw no prospect of any early termination, except by men 
going into North Staffordshire, and starting the furnaces which the 
puddlers there refuse to work on the masters’ terms. Jt was 
finally resolved that three of the committee should go as a deputation 
to York; anda statement, comprising a history of the lock-out was 
drawn up aod signed by the hon. sec, to be forwarded for publica- 
tion in the Zimes. With the facts contained in that statement the 
public are familiar. 

Whatever may be the position of Shropshire or any other district, at 
present, it is believed that the interest of all the employers is the in- 
terest of every one. At atime when this interest is threatened 
by acommon foe, they will not hesitite ty strengthen the ranks of 
their order by arraying themselves on their side. The leaders of 
the trade here have prepared themselves t» go as far in the strife in 
which they are engaged as by the combivations of the meu they 
may deem themselves to be forced, but they affirm, and re-aflirm, 
thatthey are most anxious that the lock-out should not embrace 
any otber question than that vow involved. That question, they 
assert, could be most easily solved by the executives who have 
raised it sending a number of their men to do that which others of 
the number refuse at their bidding to perform, But the executive 
have not expressed any alteration of their views upon this subject. 
They say that they could recommend no men to go into North 
Staffordshire to do that which would seriously endanger the 
of the country. The representative of one of the North Staiford- 
shire firms is a member of the South Staffordshire committee of 
ironmasters, and he possesses as large an ex! as any man in 
the trade. Moreover, he is aman well known for the liberality of 
his sentiments, and for his desire that every privilege which can be 
claimed by the men should be fully accorded to them; yet he 
declares the plan mentioned as altogether unworkable. From the 
nearest point at which bars could ve forwarded to North Stafford- 
shire the cost of carriage would at once preclude all possibility of 

















the iron being worked up at a profit. 
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The few makers of finished iron in South Staffordshire and East 
Worcestershire who are in a position to accept orders are doing an 
excellent trade; and the inability of the rest to roll any iron is 
causing consumers here and coowkens to forward orders to Wales 
and other parts; but this is not being done to any great extent 
owing to the end-of the quarter having nearly arrived. The Welsh 
masters are not in a position to receive many orders for their best 
brands, and the first-class houses cannot, therefore, be got to quote 
prices with which consumers here would be satisfied. At present 
merchants’ stocks ate equal to the demand, and in the hands of 
Liverpool merchants the stocks are very heavy in the best qualities 
‘of iron. The large consumers, such as girder and boiler makers, 
say they bave a supply equal to their present orders, but they 
report themselves unable to accept further orders for girders. Pigs 
= accumulating in makers’ bands. A few sales are reported in 
melters. 

Very little apprehension is felt by the hardware manufacturers of 
this district respecting the consequences of the lock-out in the iron 
trade, as there seems no Ifkelihood that any scarcity of raw material 
will be felt for some time to come. In the principal branches there 
is an average amount of animation prevailing, aud there are pros= 
pects that the trade will greatly improve as the summer period of 
the year arrives. ‘ 

In the Nisi Prius Court, at Stafford, on Wednesday last, before 
Mr. Justice Keating, the case of Dimmack and Keeling v. the 
North Staflordshire Railway Company was commenced, Mr. 
Huddlestone, QC., assisted by two other counsel, was for the 
plaintiffs, and Mr. Cooke, Q.C., and other two couusel, were for the 
defendants, The plaintiffs were timber merchants, at Stoke-upon- 
Trent, and their premises had been divided by the construction of 
the defendants’ railway. On the 26th November, 1863, a fire broke 
out in that part of the plaintiffs’ yard which was nearest to the line 
of the railway, and which was used as a shed for drying tarpaulin 
sheets. ‘I'he roof of this shed was covered with old tarpaulin, the 
jagged ends of which would retain a spark falling upon them, and 
would catch fire very easily. At the time that the fire was first 
scen engives were seen passing and re«-passing on the railways, out 
of the fuunels of which sparks of a large size were being emitted. 
That, the learned counsel for the plaintiffs said, would have been 
prevented if the company had oul coke for locomotive purposes 
instead of coal, which latter was used for economical purposes, the 
company saving, he understood, £13,000 a year by using it in lieu of 
the safer article, The company, Le further said, could have re- 
sorted to another remedy to prevent such accidents, He referred to 
the using of a “bite” over the top of the funnel of the engine, 
which prevented avy large spa.ks passing through. In support of 
these allegations the learned counsel called Sir Charles Fox, C.E., 
wi o was of opiniou that if the defendants had used the precautions 
nawed the accident would not have occurred, At the couclusion 
of Sir Charles Fox’s evidence the case was adjourned until yesterday 
(Thursday) The case was tried by a special jury. The damage 
done by the fire was £30:0; but the only question which the jury 
had to decide was whether or not the company were liable. It on 
this point they chould decide for the plaiutiffs, then it was arraitged 
that the umount of damages should be mutually arranged. ‘The jury 
returned a verdict for the defendants, 


NOTES FROM THE NORTHEKN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL: Appointment of Borouch Surveyor : Liverpool Improve- 
ment Bill; Mersey tocks and Harbour Board ‘lus Stare oF 
Lancasnineé HoumBer IRONWoOKKS AND SHIPBUILDING Com- 
paAny— THe Proposep TUNNEL UNDER SCARBOROUGH—LANCA- 
suine Uston RAILWAY—SKIPCON, +} HARFDALK, AND LKYBURN 
Juxcrion Raiwway- Important Turneiké Casz: Mecision at 
Doncaster ~Stave or Trave: Sheffirld; Derbyshire: South York- 
shire—Tun Nonta Eastern District; A Railway Train Stopped 
by a Strong Wind: Commencement of the Chemical Works :; Convett 
Iron Company: The Great Lock-out in the Iron Trade; River 
Wear Convaission—MAnxcuesteR CENTRAL Revie‘ CoMMITTEE: 
The Pullic Works Act—Dock AccommMopaTion aT Hutt—Huti 
Water Surrty — Scorrish Marrers: Clyde Shipbuilding: 
Glasgow Waterworks (Mr. Fowier, CE): River Clyde Trust: 
Ca edonian Radway (New Line to Edinburgh); Scottish Central 
Railway. 

Ar Liverpool the town council has appointed Mr. Newlands, 
borough engineer, its building surveyor. A Liverpool improvement 
bill, which gives the corporation important additional sanitary 
powers, has passed the committee of the House of Commons without 
opposition, and bas been ordered to be reported to the House. At 
the last sitting of the Mersey Docks and Harbour Board, it was 
intimated that the engineer had reported the grounding of the !and- 
ing stage in the low-water basin at Birkenhead. Mr. Rankin 
observed that the grounding of the landing stage occurred at a time 
when the tide was unusually low. ‘The report of the engineer onthe 
occurrence was read, at the request of Mr. Boult, who afterwards 
remarked that it did not explain how the silting was going on, and 
whether the occurrence might be looked upon as acciveutal, or 
whether it was evidence of a gradual accumulation of deposit which 
would interfere with the working of the stage. The chairman said 
that since the discontinuance of the sluicing operations no survey 
had been made in the low-water basin. 

Another period of depression in the cotton trade occurred during 
February, and in consequence the amount of labour in the mills has 
been materially reduced, there being a decrease of 11,224 in the 
number fully employed. The preseut state of the operatives, as re- 
gards work, may be compared with last year by the following 
figures ;-— 














Full Time. Short Time. Out of Work. 
January, 1864 .. eo. 210.739 .. 182,856 .. .. 158,653 
February + ee eo 224,118 we oe 117,952 oe .. 153.864 
January, 1865 .. .. 250,491 .. .. 76,303) 4.  .. 114,488 
February 280,267 .. .. 86,283 .. o- 115,727 


We understand that an arbitration long standing between the 
Humber lronworks and Shipbuilding Company, and the vendors, 
Messrs Samuelson and Moss, has been brought toa close. Mr. 
Hawkshaw’s award may now be looked for immediately. 

A committee of the Scarborough town council has approved a 
proposal mede by J. F. Fairbank, C.E., to construct a tunnel trom 
the ecuth to the north side of the isthmus on which a great part ot 
the town stands. A joint stock company, under the Limited 
Liability Act, is already in course of formation for the carrying out 
of this project. 

At the second ordinary half-yearly meeting of the Lancashire 
Union Railway Company, it was stated that the Act incorporating 
the company was passed in the last session of Parliament, and by it, 
and an Act obtained in the same session by the Lancashire and 
Yorkshire Railway Company, certain lines of railway connecting 
Blackburn, Chorley, and Wigan were authorised. Another Act was 
being promoted by the company in Parliament this year to continue 
the line from Wigan to the St. Helens and Rainford branch of the 
London and North-Western Railway, and thus complete the access 
to the ports of Widnes, Garston, and Runcorn, 

At the last meeting of the Manchester Chamber of Commerce the 
secretary submitted a plan which he had received of a proposod rail- 
way, to be called the Skipton, Wharfdale, and Leyburn Junction 
Railway, the establishment of which, it was said by the promoters 
would place Hull and Hartlepool at about an equal distance from 
Manchester, thus enabling merchants to ship from the latter port, 
the rates of treight from which to the Baltic were considerably 
lower than those from Hull, ‘The directors requested the secretary 
to inform the promoters that the chamber was not inclined to take 
auy action in the matter, 

A rather important decision was given last week at the Doncaster 
police court with reference to the General Turnpike Act. A toll- 
keeper at the Small Brigys bar of the Doncaster and Bawtry turn- 
pike road charged the juint owner of a threshing machine the sum of 





is, 4}d. a8 toll for a locomotive threshing machine, on the ground 
that such a machine, in his interpretation of the section, was not 
exempt from toll if it passed more than two miles along a turnpike 
road, and for this he relied upon certain excepting words in the clause 
referred to. The question was whether the words at the end of the 
section—* such horses or beasts not going or returning on these occa- 
sions more than two miles on the turnpike road on which the exemp- 
tion shall be claimed,”—referred to the latter part of the section only, 
orto the whole. Mr. Jackson, in giving the decision of the bench, 
remarked that, after the best consideration, himself and Mr. Alder- 
man Dunhill were satisfied that the two miles referred only to horses 
or beasts going to or returning from plough or harrow, pasture or 
water, shoeing or farrying, and to no other matters or things before- 
mentioned in the clause This appeared to the bench to be the true 
and obvious mesning of the exception as to the two miles. Farmers 
on the one hand, were to have reasonable egtess on Certain occasions 
and for certain putposes ; while, on the one hand, the tollbar keepers 
were to have a sufficient control to protect themselves against the 
possibility of any unfair or excessive use of the road, and if some 
check of this kind was not afforded them, to use the expression of 
Lord Kenyon, “it opened the door for fraud upon turnpike men.” 
They thought that the defendant bad misconstrued the Act, and that 
he ought to have allowed the exemption claimed. 

With reference to the business affairs at Sheffield it may be 
observed that the French and German demand for steel, plated ware, 
and tools, improves, but the orders from Russia are still few in num- 
ber, and the Spanish market is quiet. The large steel houses are 
only partially employed. Smaller houses, making steel for home 
manufacturers, are doing a moderate business, as are also some of 
the houses engaged for the Continental markets. Steel wire is in 
éemand, Orders for large castings are not numerous. Some branches 
of the tool trade are busy, and the large demand for sheep shears is 
causing an extension of the means of manufacture The cutlery 
and silver-plating trades are languid. ‘The great lock-out in the 
iron trade has extended to the Derbyshire district, and many of the 
ironmasters have closed. Svme sympathy is expressed for the 
Derbyshire men, as they have never opposed the proposed reduction, 
but have become mixed up, nolenfes volentes, in a great struggle. In 
South Yorkshire the principal ironworks have been closed, but there 
is a! strong feeling among the masters in favour of a resumption of 
work. The coal trade in South Yorkshire is not so active as it was 
earlier in the year. 

It may be interesting, in connection with the north-eastern district, 
to note the the fact that a railway train was stopped near Jarrow, 
last week, by the force of a furious north-west wind. Yesterday 
week the tirst sod was cut of the new chemical works at Seaham 
Harbour. ‘The site of the new works is between the bottle works of 
Alderman Candlish and Earl Vane’s blast furnaces, and it is con- 
tiguous to the railway and harbour. The directors of the Consett 
Ironworks Company have issued dividend warrants of 7s. per share, 
making, with the dividend of 7s. per share paid in September last, 
14s, per share for 1864, on the £7 10s. per share paid up during the 
latter half of the year. Great consternation has been excited in the 
north-eastern district by the lock-out in the iron trade. Messrs 
Hawks, Crawshay, and Co have declined to jom with the other 
employers of the district in the lock-out. 

The accounts of the River Wear Commission for the past year show 
a surplus of £8,285. This surplus was, however made up for the 
most part of what the retrenchment commitiee had saved from the 
expenditure. The revenue in 1864 was £3,472 less than in 1X63, 
and £4,565 less than in 1862; and but fur the saving of £4,968 
effected by the retrenchment committee, the surplus for 1864 would 
not have been more than £3,317, us against £6.789 in 1863. 

At the monthly meeting of the Central Executive Relief Com- 
mittee, held at Manchester on Monday, it was officially stated that. 
compared with the 4ih ot February, the number relieved in the 27 
unions of the cotton manufacturing districtsen the 4th of March was 
1,792 in excess, The total number relieved by the uuious on the 
4th inst. was 10,322. In the corresponding week of 1864 the 
number was 138,432, so that there is an improvement on the year's 
comparison, though there is a retrogression in the last month. On 
the 25th of February there were also 34,187 persons in these districts 
who were aided by socal charity ; making, as Mr. Farnall states, the 
percentage of pauperism in the cotton districts at this time a little 
more than five, while in March, 1864,.it was at the rate of seven. 
A long viscussion took place at the geners] committee meeting on 
the number of able bodied men who were unemploved and might be 
employed on public works, and Mr. Farnall explained that it was 
necessary to remember that the men called able-boiied were not all 
tit to work on a hill-side or on public works. Mr. Rawlinson gave it 
as his opinion that out of 2,000 men called able bodied not one tourth 
of them would become able-bodied labourers. The total amount avail- 
able tu the committee wasset down at about £148,000. Mr. Rawlinson, 
C.E., reported ;—‘* Upwards of one million sterling of the total amount 
(£1,850,000) placed at the disposal of the district by Parliament re- 
mains to be advanced. Mr. Villiers, the president of the poor law 
board, has received up to the time 282 special reports from this office, 
relative to works; and has issued 252 orders for advances of money 
to local authorities for works, The labour return for the last week 
in February, as compared with that for the last week in December, 
1864, shows a decrease of 2,532 men, representing a population of 
12,000 persons, temporarily rendered destitute by the weather (frost) 
of this exceptionally severe winter. As spring advances, the severai 
works on hand wiil be again pressed forward, by the employment of 
distressed men as labourers.” 

The Hull Dock Company at a recent meeting adopted a resolution 
for constructing a patent slip, equal to the accommodation of the 
largest vessel afloat on the west side of the entrance to the Victoria 
Dock. The Dock Company havé also had under consideration the 
construction of floats on which vessels can be raised for examination 
and repair in a floating dock, as is done in the Victoria Dock, 
London. 

It may be interesting to append a few details as to the progress of 
the water supply of Hull. Annexed is a comparison of the supply 
in gallons annually and daily :— 


Year, Annually. Daily. 
ISAT 2. ce co co 417,543 589 1. 4. oe oe 1,144,766 
ME <0 ex 66 oe 674,722,924 22 oc eo of 1,848,555 
1856 22 oc ce oo 903,173 939 ee oe oe «2 2,474,448 
1661 .. oc co co AVR DIOSTIS 2c ce co co 8,016,766 
1863 2. oe oe oe 1,186,019, 917 we oe oe oe 3,249,369 
1sé4 . eo 1,190,277,563 2. 22 oe 3,261,085 


In 1847, the revenue was £8,177, and the expenditure £5,880. 
In 1864, the income was £13,288 and the expenditure £7,931. 

In connection with Clyde shipbuilding, we have to note the launch 
from the building-yard of Messrs. J. and R. Swan, Kelvindock, of an 
iron screw steamer of 400 tons burthen, named Valencia. The 
vessel is owned by Messrs. Mories, Munro, and Co., Glasgow, and is 
the third of the same size built for their Continental trade by the 
Messrs. Swan. She will be engined by the Greenock Foundry Com- 
pany. The Turkish government has sent orders to Clyde ship- 
builders for the construction of an iron-plated ram, to carry guns of 
heavy calibre, and be provided with an iron beak of upwards of 
twenty feet in length, projecting under water from the stem. The 
directors of the Wemyss Bay Steamboat Company, have agreed to 
put the steamer Largs immediately on the Millport station. The 

args is a new steamboat, built by Messrs. Wingate and Co., 
Whiteinch, specially for this coast. The Kyles, built by Messrs. 
Caird and Co., Greenock, and belonging to this company, is also 
ready, and will be put on the Rothesay station early in May, when 
he new railway to Wemyss Bay is expected to be opened. A third 
vessel, also being built by Messts. Caird and Cov., is expected to be 
launched in a week or two. In the course of last week the Tarifa, 
another of the Mediterranean steam-packets belonging to the Messrs. 
Burns, underwent her trial cruise, under the command of Captain 
Inglis. ‘his noble vessel, which is upwards of 2,0: 0 tons, and has 
engines of 300-horse power, nominal, was built by the Messrs. ‘Thom- 
sun. She has a troop-deck capable of carrying 1,000 troops, with 
horses, &c.; and ber cabin accommodation fur passengers is !uxuri- 
ously fitted up. Her boats, anchors, and cavies are of the most 





substantial and modern kind, the latter worked by steam wef, 
Her speed on running the Lights was thirteen miles a: nour; 
and during her voyage, when favourable winds prevail, she 
can spread many thousand yards of canvas, which will 
considerably increase ber speed. The Tarifa has since left 
the Clyde for Liverpool ; her first voyage will be to Egypt. At the 
last monthly meeting of the Scottish Shipbuilders’ Association, a 
discussion took place on the proposed amalgamation with the Lusti- 
tution of Engineers, and it was unanimously resolved that the 
amalgamation be not entered into unless the Shipbuilders’ Associa- 
tion was fully and distinctly recognised. Mr. Gisborne read a: 
interesting paper descriptive of his method of electrical communie:.- 
tion on board ship; and the working of a set of instruments similar 
to those which have been supplied to several of her Majesty’s ships, 
and to the Cunard steamers Cuba and Chin», showed how simply 
and unmistakably an order may be conveyed by the captain to the 
engineer or steersman, and how instantaneously the reply may be 
given that the order has been obeyed. A paper on Lumley’s 
rudder was afterwards read and discussed; and it appeared that 
vessels, especially those of shallow draught, would be enabled to 
answer their helm much more quickly by it than by the 
ordinary rudder. At the last ordinary monthly meeting of the 
water committee of the Glasgow Town Council, the minutes 
of the last meeting, and of several meetings of sub-committees since 
held, were read and confirmed. From the minutes of the sub- 
committee on works and water supply, of date 7th F-b., it appeared 
that the treasurer had been instructed to pay the acounts of Mr. 
John Fowler, C.E.. for inspections and report, amounting to £315, 
Reference having been made to the sum charged by Mr. Fowler, Mr. 
Moir remarked that that gentleman had been employed shortly after 
the vccurrence of the Sheffield catastrophe, to inspect, with others, 
the whole works of the commissioners, in order to satisfy the public 
that they were perfectly sound; and if a first-class engineer was 
«ppointed, he must be paid first-class fees. At the last meeting. of 
the River Clyde Trust, the subject of a proposal to remove the weir 
above Hutchesontown bridge having been brought up, Mr. Dreghorn 
made a speech ef some length, in the course of which he quoted from 
ihe reports of various engineers during the last forty years, as show- 
ing the undesirableness of a weir in tne river, and concluded by 
moving a resolution to the effect that the trustees shotfld support the 
clause in the bill promoted by the bridges trust providing for the 
removal of the weir, and should generally support the whole bill. 
Mr. Roxburgh moved, as an amendment, that the trustees consider 
the removal of the weir as inexpedient; but, on the vote being 
taken, the motion was carried by a majority of 11 to 9. 

A few other Scottish matters invite attention. A new line, which 
the Caledoniau Company are asking authority to coustruct between 
Edinburgh and Glasgow will be of the same length as the present 
Edinburgh and Glasgow, line. Should the Caledonian Company 
succeed in getting their bill, they propose large reductions upon the 
present fares. ‘The propoeed fares are:—For ordinary trains, first- 
class, 53. 6d.; second, 4s.; third, 2s. 6d, Express trains, first-class, 
6s. Gd.; second, 5s. Return tickets for the same day, or for 
Saturday or Monday, if issued on Friday, first-class, 93. 6:1. ; second, 
7s.; third, 4s. The new line will pass throuzh an important district 
from Mid Calder Station on the Ca’edonian main line to Cleland. 
This cistrict abounds in coal, ironstone, limestone, und shale. Here 
several extensive paraffin oil works have recently been established, 
and there is at present in course of construction by Mr. Young a large 
work, intended to occupy about thirty acres of ground, which will be 
used in the same manufacture. ‘The es'ab.ishment of these new 
works for making oil from the shale isexpected to cause an increase 
of about 3,000 in the population of the district. There are very ex- 
tensive fields of limestone along the route of the proposed Caledonian 
line, which would be broug't from ten to twelve miles ne:rer to the 
great ironwotks at Coltoridze, Calder Omoa, &c. ‘The new line 
would bring the extensive coal-tields in the olytown district from 
ten to twelve miles nearer Edinburgh, Leith, an¢ Granion. At the 
half- yearly meeting of the Caledonian company at Glasgow on 
Tuesday, the revenue and working expeuses were stated as follow :— 


1864, 1865, Increase, 
Revenue oo ee oe £452,188 £512,538 £60,357 
Working expenses oo 183,531 .. 210233 .. 26,707 
Rate percent. .. .. .. £40119 .. £4104 .. £087 


The expenditure of capital during the half-year amounts to £298,994 
7s. 8d.; represented by land and works for new branches, £129,617 
83. 84d. ; by additional land and works on the older sections of the 
railway, £46,433 17s. 4}d.; by addition.) plani (including the plant 
of the Portpatrick Company), £46,433 63. 1ld.; by rail-, machinery, 
&e., taken over from that company, £5,110 Gs. 10d.; and by ovliga- 
tions of the Hamilton and Strathaven Compavy, now incorporated 
with the Caledonian, £31,399 6s. 8d. The Cleland, Stonehouse, and 
Leith branches, lately opened for mineral and guods traflic, already 
contribute to the prosperity of the company. ‘Ihe Rutherglen and 
Coatiridge branch will, it is expected, be shortly ready for 
traffic ; and the works of the Carstairs and Dvlphinton 
branch are in progress. The Scottisii Central Railway, which 
is avout, if Parliament approves, to link its fortunes with the 
Caledonian, is enabled to declare a dividend at the rate of 7 per 
cent. per annum on its ordinary stock. On the Scottish Central 
sectioh the expenditure on capital account during the past half year 
was £27,238 ; £13,341 was paid further on account of carriage and 
wagon plant; £5,731 on account of the Plean branch, now progres~ 
sing rapidly towards completion, and the opening of which may be 
contidently looked for by the end of the current half-year, provided 
the weather prove favourable. Works and stations show an outlay 
of £4,326, incurred for new works at South Alloa; new sidings at 
Stirling, harbour brauch and engine sheds, Perth, and at Larbvert ; 
additions to Stirling and Dunblane stations, retaining wall and 
alterations at Bridge of Allan station, erection of signal house at 
Larbert, and laying out the Causewaylands property, Perth. The 
other items are for outlays in connection with the Denny and Alloa 
branches, principally for land claims, aud for new tools and machinery 
to the locomotive workshops. On the Dundee, Perth, and Newtyle 
sections, £44,185 was expended during the half year for new engines, 
carriages and wagons, as advised in the previous reports ; and £0,502 
on account of relaying and improving the Dundee line, as formerly 
sanctioned by the shareholders, 








THE METAL MARKET. 


Raits.—The prices are quite nominal, and makers are unwilling to book 
orders until the dispute between masters and men is terminated. The 
quotations are £6 10s. to £7 per ton. 

Corpék.—More inquiry, and prices are stiffening. 

Tin.—Firmer, Banca is quoted at £97, and Fine Straits at £88 per ton. 

Tin PuatEs.—A good business doing. Coke 21s, 6u., and charcoal 27s. 
per box. 

Leap continues in good demand. 
Spanish per ton. 

SPELTER.—In moderate demand at £19 5s. per ton. 


Old Broad-street, London, E.C., March 16th, 1865. 
PRICES CURRENT OF TIMBER. 


£20 for soft English, and £19 10s. for 


Moate and Co. 














1864. 1865. 1864. 1865, 
Perload— 25 £8 £ &£ &| Perlood— 4 8 £268) £8 £ 
Teak....++.+++00+013 1401310 12 013 06!) Yel. pine per reduced ©, 
Quebec, red pine .. 3.10 415 310 4 10)} Canada, Ist quality 18 019 0) 17 018 0 
ellow pine.w 3 0 4 0 310 410) 2nd do... 13 01410; Ll O12 0 
st.John,N.B,yel.. 0 0 0 0 OG 0 O || Archangel, yellow 13 10 1410; 13 01310 
Quebec, oak,white.. 510 G10 510 6 lk ot. Peversbg. yel... 111013 ©) 1110,12 0 
-~ 310 410 310 410); Finland .. . 8 ow OO 9 vl Oo 
00 0 0 0 0 O O|| Memel .. .W 01 0) W O15 & 
. 310 56 0 310 5 O|| Gothenburg, 10 O1l oO WOM « 
310 610 310 61) /| white 9 910 ¥ 0 YW 
- 215 310 2310 8 10)| Geffe, yellow...... lo 10 11 10; 10101] Wo 
Memel, fir ........310 40 35 310} Suderhamm ...... 91011 0 9Wiecw 
BAD cocccee - 810 315 3 0 2 5! Christiania, per C ) ' 
Swedish ..........210 215 210 215) 12f. wy o by 9S 18 023 0| MW Of3 0 
Masts, Queb.rd.pine 610 810 5 0 6 U/| im... yeiowS 
yLpine5 0 6 0 5 O 6 || Deck plank, Dnts 01416) 01414 
rd.pine 0 0 0 0 0 0 O Ol! per duindin.. F | 
Lathwood, bantz.fm 710 8 0 510 6 10)) Staves, per standard M, Pe 
St. Peters 8 10 910 8 O 8 i: || Quebec, pipe...... oo 0 650| 7 O75 6 
Deals, per U., 12:t. by 3 by Yin. | punch on 18 © 190, 18 0% o 
uebec, whispruce 14 0 © 151018 ~ baltic comm 220 0 24) 0/1500 10 0 
StJbn,whtsjeuce 15 O15 0 1 0 15 lw {| PAPO. er eeee 
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THE NEW FRENCH AND PRUSSIAN REGULA- 
TIONS FOR STEAM BOILERS. 

Some philosuphershold that the only way in which we im- 
bibe knowledge is by means of comparing things and ideas 
with one another. There can be no doubt that such a mental 

rocess is often instructive, and always more or less inter- 
esting. It is certain that we have much to learn in that 
form of practical knowledge which is required from all 
classes of engineers—the marine, locomotive, or hydraulic 
engineer alike—boiler management. It is clear that eve 
explosion is a sort of loud testimony that we have yet muc 
to learn in this respect. With the view of seeing what a 





little Continental travelling would do in this way, we, about 
four months ago,* took an opportunity of examining the | 
French and the Prussian regulations with respect to steam | 
boilers. At the same time we instituted a comparison be- | 
tween these two regulations. We pointed out that the | 
Prussian regulation, while it was much superior to that 
existing in France in not specifying the thickness of the 
plates, was defective, and in many cases injurious, in its re- 
quiring a hydraulic test of as much as three times the 
working pressure. By a curious coincidence both the 
French and the Prussian regulations have been altered 
since the publication of our remarks, and also, in both cases, 
in accordance with the opinions we then expressed. Last 
December a decree was published by the Prussian ministry 
reducing the hydraulic test from three times down to twice 
the working pressure for all kinds of boilers. Without 
entering into the difficult social questions as to the beneficial 
action of such rules, even in countries like France and 
Prussia, and regarding them merely from a technical point 
» of view as to their technical efficiency, it seems to us that 
* the Prussian law, in abstaining from regulating the thick- 
ness of the plates, and by reducing the testing pressure, 
were then the best. Ever since the introduction of the 
steam engine, sumptuary rules, so to speak, have regulated 
the plates of the steam boilers in France. Some weeks ago, 
however, a decided change for the better had been made in 
that country also, An Imperial decree has been published in 
the Moniteur, preceded by an interesting report on the 
matter by M. Béhic, the Imperial Minister of Agriculture, 
Commerce, and Public Works, and of this and the decree 
we will now give a short account. 

It appears that, by the order of the Emperor, all the 
different regulations in France affecting the manufactures 
are undergoing a revision. “ In such an undertaking,” ob- 
serves the minister, “steam engines could scarcely be omitted, 
as steam is now the ‘ universal agent of manufacturing.’ ” 
The times are now changed from those when the elder 
Brunel, as a boy, was examining on the quay of Havre the 
different portions of a steam engine—one of the first in 
France, and just imported from England. “Every day 
increases the number of steam engines in France. While 
as late as 1850 there were only 6,832, in 1863 the number 
had risen to 22,516, representing 6,117,890 horse-power, 
or 1,853,670 common horses, or 12,975,690 labourers— 
that is to say, a power higher than that of all the men able 
to work in existence in the country.” The Minister of 
Commerce then excuses the severe regulations in existence, 
more especially at the beginning of the century, by the 
observation that at that time the number of men able to 
meuage them was very small, In 1810 the steam engine 
was placed amongst nuisances, or établissements insalubres 
et incommodes, and later, at different times—in 1823, 1828, 
1829, and 1830—a variety of very vexatious regulations 
were put forward by the Government. At last came the 
ordonnance of 1843, which was considerably in advance of 
its predecessors, though by no means satisfying the re- 
quirements of the time. All those parts, not merely of the 


boiler, but also of the engine, which were intended to | PS 


undergo the pressure of the steam, had to be tested by hy- 
draulic pressure. In this way the cylinders and their jackets 
had to be tried by a pressure which was three times that 
at which the apparatus was intended to work for wrought 
iron, steel, and copper, while it was as much as five times 
for cast iron. Notwithstanding all this, the thicknesses of 
the plates were determined by certain formula—a measure 
perhaps the most pernicious of all. Nor was this enough. 
After passing the examination and testing of the Govern- 
ment engineers, the erection of an engine could not be 
carried out till an investigation was made, at which any 
third party could be heard in opposition. ‘ A decree of the 
prefect of the department was then necessary ; and even 
this decree could be impugned at law by any person in the 
neighbourhood who might happen to thi t the boiler 
was too near his dwelling. 

The new law in France is modelled in such a way as to 
greatly diminish the complicated course of procedure re- 
quired to be passed, as late as last year, in order to set an 
engine and its boiler to work. The hydraulic test is still 
to be used for the boiler, but it is suppressed for the 
cylinders and other accessories. It is, besides, as we have 
stated, reduced to one-half the working pressure. ‘The form 
of the boiler, the kind and quality of the materials and the 
thickness of the plates, are all left to the responsibility of 
the maker. The erection of an engine is also facilitated, 
and a simple notification of the intention of the proprietor, 
made to the prefect of the department, is sufficient. 

The severity of the old law is also much diminished in 
other ways. According to the old regulations, boilers are 
divided, with regard to the dangers they may cause to the 
neighbourhood, into several categories, which are obtained 
by multiplying their total volume in cubic metres by the 
working pressure in kilometres per square centimetre. 
In this way, the first category “consists of boilers in which 
the product of the capacity exceeds 15; the second, in 
which the product varies between 7 and 15; the third, in 
which it varies from 3 to 7; and the fourth, in which it 
does not exceed 3.” A number of strictly-defined rules 
determined the exact way, and at what distance, &c., 
boilers could be erected, but they are now much simplified. 
The regulation “ neue placing a steam boiler of the first 
category in a dwelling-house is kept up, but not so with 
respect to workshops, except these be built over with upper 
storeys,” while a light erection above the boiler, in which 








* See Tue Encinezer for November 25th, 1864. 


employed, will not be con- 


the workmen are not constanaiy 
or the same boilers, the new 


sidered as an upper storey. 
regulation determines that they must not be established at 
a less distance than three metres from a dwelling-house 
belonging to third parties, but it does not stipulate any- 
thing with respect to public highways, and besides, beyond 
a distance of three metres it does not prescribe the erection 
of a protecting wall, except in certain cases, where the 
safety of the neighbourhood is particularly at stake. What 
is meant by a protecting wall is a wall one metre thick, 
placed as a kind of screen in any given direction to meet 
the case of the boiler exploding. ‘“ Boilers of the third 
class can now be placed in any workshop, and without any 
condition as to a thick screening wall, provided that the 
workshop be not a portion of a dwelling inhabited by other 
people besides the manufacturer, his family, or his employes, 
workmen, or servants.” Boilers of the third category can 


be established in any workshop, even if it prove part of 


a house inhabited by third parties. : 

One regulation is of great commercial importance to 
that numerous class of patentees in England who have 
plans for burning smoke. Indeed, we should say that an 
enterprising maker of this kind of apparatus might, just 
now, drive there a thriving trade with a good arrangement 
of this kind, and securely patented in France. According to 
Article 19 all kinds of Lotiese have to be furnished with 
one of these apparatus—appareil fumivore—within a delay 
of six months from the issue of the decree (25th January, 
1865). The hearts of our smoke doctors ought to rejoice 
at this decree; and it will most assuredly be carried out, 
as Imperial prefets do not understand any joking, and 
will insist on the law being carried out to the letter. 

The réglement as a whole is avowedly incomplete, as new 
regulations will have to be issued with regard to traction 
engines, in case their use should get to be common in 
France. In the same way, the old laws with respect 
to marine boilers are, as yet, untouched, and are under- 
going a special examination, the results of which, says the 
minister, will be submitted for approval to his Imperial 
Majesty. 

ith regard to the details, according to Article 3, “the 
proof consists in submitting the boiler to an effective 
pressure, double that which must not be exceeded in actual 
working, for all cases in which this pressure is within 
half a kilogramme and six kilogrammes per square centi- 
metre respectively. 

The proof load is constant and equal to half a kilo- 
gramme per square centimetre for pressures lower, and to 
six kilogrammes per square centimetre for pressures 
higher, than the above limits.” Each boiler has to be 
furnished with two safety valves and one pressure gauge, 
though asingle one of the latter can be used for several 
boilers connected together. A rather good requirement 
consists in indicating the level of the water by means of a 
“line marked very visibly on the outside portions of the 
boiler and on the front of the furnace.” Two distinct 
apparatus for showing the level of the water have to be 
provided. 

Such is an outline of the system of Government super- 
vision of land steam boilers carried out in France, and 
within sight of our own shores. And itis probable that the 
regulations intended to meet the cases of marine boilers 
will be still more severe. It need scarcely be said that 
government of this kind is impossible in England. In the 
first piace, the official machinery for carrying out such 
measures does not exist in this country, and would have to 
be created. In the next, many of our most cherished 
ee would have to be a a a strict 
system of prying supervision could be worked, even sup- 
ing that many individuals could not be found to 
strenuously oppose the execution of such a law. Besides, 
the more general use of steam in England would call for 
a still larger staff of officials than in France. 

And yet there can be no doubt that the management, 
merely as to safety, of land boilers is still very defective in 
this country. It is true that the different boiler associa- 
tions are now doing a great deal of good; and that the 
system of insuring and periodically inspecting boilers is 
annually preventing a great number of explosions. 
At the same time, these beneficial institutions ought to 
spread much quicker than they are doing now; but 
under present circumstances, it is much to be doubted 
whether these companies will ever be able to extend their 
ramifications over sparsely populated districts, with but 
few boilers to pay for the travelling expenses of the 
inspectors. We do not hope to see these inspections 
carried very far into the out-of-the-way parts of Corn- 
wall, for instance, or into the agricultural districts; and 

et the Royal Commission on the metallic mines state that 
iler explosions are of uent occurrence in Cornwall, 
though they are but little heard of. 

It seems to us that a great impulse would be given to the 
spread of boiler assurance, as also of new and strong forms 
of boiler work, if it were generally known that the frag- 
ments of an exploded boiler would be subjected to a strict 

illed examination, in order to be able to lay the blame on 
the right shoulders. We think that the clause of the new 
French regulation, requiring an official inspection of this 
kind, might be meer te ee | imported into this country. 
According to one of the last articles, in case of any accident, 
the Government district engineer “ must visit the locality 
with the shortest delay, in order to examine the boilers, to 
determine the state of things, and to inquire into the causes 
of the accident. He then has to address a report to the 
prefet, and a proces-verbal to the procureur imperial. In 
any case of explosion, the building must not be repaired, 
nor must the fragments of the ruptured boiler be displaced 
or altered before the closing of the proces-verbal of the 
engineer.” Of course, we have no “ district Government 
engineer,” but some of our private consulting engineers 
might be deputed by the Home-office to do the work. In 
truth, all other boilers in England, but stationary boilers, 
are subjected to this course of procedure. In case the 
boiler of a marine engine gives way, the causes of the ex- 
plosion are minutely investigated by one of the Surveyors 
of the Board of Trade. He is also examined as a witness 


before the jury on the inquest, in case any deaths may 





have been caused. The same takes place with any loco- 
motive boiler explosion, which is at once investigated by 
one of the Inspectors of the Board of Trade. Under pre- 
sent circumstances, when the explosion of a stationary 
boiler takes place, it too often happens that the whole 
matter is slurred over, or that the fireman is often v 
unjustly charged with manslaughter. What is wanted is 
an impartial witness, to somewhat guide the jury, who, 
good honest men, are generally completely in the dark as 
to the whole business. 

It is not at all improbable that this system, by stimulati 
the spread of boiler assurance, and of better quite of 
boiler work, would give rise to greater safety than the Con- 
tinental systems. The n fatal defect of what we 
may term the Continental government plan is that it does 
not meet the wear and tear of boilers. It but very seldom 
occurs that a boiler explodes when new. A flaw in a 
rolled plate can but seldom escape the eye of the maker; 
and materials and workmanship must be indeed bad to lead 
to the explosion of a newly-made boiler. That right should 
be done is—as is, indeed, always the case—the interest of 
everybody. It is to the interest of the public as a matter 
of public safety. A full investigation of an explosion pro- 
tects the maker of a boiler from the often unjust aspersions 
cast on his name. It would protect the good and honest 
maker against the man who undersells him by turning out 
bad work. It is in the interest of the proprietor, as it 
would be a guarantee against bad work from the making, 
and careless handling on the part of the fireman. It would 
also be in the interest of the fireman and his fellow work- 
men, for the sake of their own personal safety, and asa 
security against an unjust accusation of manslaughter. 


LITERATURE. 

The Life, Times, and Scientific Labowrs of the Second Marquis 
of Worcester ; to which is added a reprint of his Century of 
Inventions, and a Commentary thereon. By Henny Dimcgs, 
Esq., C.E., &c. London: Bernard Quaritch. 

Few men can write a biography without indulging, to 

some extent, in hero-worship. ‘There is no end to the 

trouble of searching old documents, piecing together dis- 
jointed scraps of information, verifying dates, reconciling 
contradictory statements, and converting a mass of notes 
into a connected narrative. No motive would be strong 
enough to induce a writer to go through this labour if he 
were not borne up by a devoted love for the subject of his 
story, and a hope of persuading the world to worship with 
him at his chosen shrine. Given this motive at the out- 
set, a biographer works con amore, and as he proceeds a 
new feeling gradually arises. He conceives a love for his 
hero like that of a mother for her offspring. The more he 
is perplexed by dates that will not harmonise, the more he 
is tortured by uncertainty concerning the doings of his 
darling at obscure periods of his life; the more he finds 
that others are less lenient than himself to the faults of 
his adopted child, the more ardent and uncompromising 
becomes his own attachment. As a mother is blind to 
the imperfections of her son, so does he wilfully shut his 
eyes to imperfections in his hero. He has brought forth 
his biography with pain and long-suffering, and he cannot 
believe that the world has ever before produced a being to 
equal him for whom he has gone through so much. It is sad 
that much devotion will not always kindle an admiration 
in others equally warm ; it is additionally to be regretted 
that its effect is in most cases diametrically the reverse. 

Certain it is, however, that overmuch puffing will damn as 

infallibly as faint praise. An unsympathetic public ‘will 

grow restive when it is bidden to nest down in adoration 

before a shrine to which it is only inclined to accord a 

polite bow in passing. A reader will grow irritated with 

a writer who demands too much from him in the way of 

admiration and respect. 

We fear that Mr. Henry Dircks will learn this as his 
book becomes known, Everybody is well disposed towards 
the Marquis of Worcester, but few will be inclined to 
recognise monuments to his genius in every factory driven 
by a steam engine, or to hear hymns in his honour in the 
snort of every locomotive. Mr. Dircks demands too much 
of us at the very outset, when he begins his preface as 
follows :—‘ That a memoir of the inventor of the steam 
“engine should appear for the first time two hundred 
“ years after his decease, is an occurrence in our literature 
* which of itself might almost be considered sufficient to 
“arouse public inquiry in respect to such a production.” 
It is a literary mistake, to say the least, to beg the whole 
question which your book is intended to prove, in the first 
sentence. To assert boldly asa fact that which you intend 
afterwards to maintain by argument, is an acknowledged 
rhetorical device; but there is a wide difference between 
doing this and assuming that your reader will grant, as a 
matter of course, the disputed point at issue. e do not 
wish to undermine the reputation of Lord Worcester for 
scientific attainments far in advance of his age, and for 
inventive genius of a very high order; but it is impossible, 
in fairness, to attribute to him or to any one man the merit 
of having invented the steam engine. It would not be 
less unfair to call St. Paul the author of the Bible, 
or Sir John Moore the victor of the Peninsular 
war. Let us set aside altogether, in agreement with 
Mr. Dircks, the a phal — about the tea- 
kettle. The marquis aya ly, a better claim to 
be considered the father of steam engines than could be 
drawn from the assumption that he was inspired by a 
refractory pot-lid. There is no doubt whatever that he 
designed and set up on the banks of the Thames, at Vaux- 
hall, water-raising apparatus which, in some way or other, 
owed its acknowledged success to the expansive force of 
steam. By what arrangement of parts he applied his 
motive power must always remain a matter for conjecture. 
Mr. Dircks oo that he constructed an apparatus not 
unlike that of Savery. Now it is clearly a misuse of 
language to call such an apparatus an engine. It is simply 
an arrangement of Pipes and receivers, by which the ex- 
pansion of steam and the atmospheric pressure are directly 
utilised, and applied to a very simple purpose. It has 
been suggested, and maintained by arguments drawn from 
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the wording of certain passages in the “‘ Century of Inven- 
tions,” that the marquis devised a cylinder and piston; 
but even if this were so, it would not entitle him to the 
honour of having endowed the world with the steam engine, 
because pistons were not practically introduced to the notice 
of the scientific world, as a means of applying the power 
of steam to industrial operations, before Newcomen’s day. 
The “ water commanding engine,” as it is called in Mr. 
Dircks’ book with tiresome iteration, was a highly ingenious 
work, to which its inventor was inordinately attached ; 
but it was not a steam engine. Can it be said, however, 
that the principle to which it owed its existence—that 
principle which was subsequently applied to the construc- 
tion of steam engines—was invented by the Marquis of 
Worcester? It is, in fact, even more obviously untrue 
to say that he discovered the expansive force of steam, 
than to assert that he was the inventor of the steam engine. 
We will imitate Mr. Dircks in ignoring Hiero, of Alexan- 
dria, and the Qilipiles invented by himand others. Those 
toys were, it is true, actuated by the expansive forces of 
steam, but by means which in no way shadowed forth the 
——.” using that expansive force as a mechanical 

ent. e will say nothing about Pope Sylvester IL., 
y aaaet he is stated to have Soon an ingenious inventor, 
and to have used steam in various ways. ‘There are three 
men of medieval times, however, who ought certainly to 
have their share of credit “in this connection.” To no one 
of these three does Mr. Dircks attribute any importance. 
We refer to Baptista Porta, David Rivault, and Giovanni 
Branca. In a treatise on the Elements of Artillery, pub- 
lished in 1605, Rivault describes the expansive force of 
steam as a fact which he had discovered, and illustrated it 
by detailing an experiment he had made with a bomb-shell, 
which he burst by partly filling it with water, closing it 
hermetically, and setting it on a fire. This is not a dis- 
covery of the mechanical value of steam, but it is a discovery 
of the philosophical fact that it expands with heat. Branca 
conceived the idea of applying steam to mechanical pur- 

, and left a drawing, showing a fan wheel driven by 
a blast of steam, and actuating a pounding apparatus. 
Baptista Porta did more. It is evident that he invented 
an apparatus for raising water on a small scale by the 
pressure of steam on its surface in a close vessel. Then, as 
a more formidable rival than all these to the Marquis of 
Worcester, we have Salomon de Caus. Mr. Dircks seems 
to feel in his heart that De Caus is to be dre ded, as he 
boldly grapples with the fact of his existeacc. and endea- 
yours to depreciate his inventions by elaborate .guments. 

We do not wish to follow Arago, and claim more for the 
French engineer than his due, but it is an undeniable fact 
that he not only designed in the retirement of his study, as 
did Baptiste Porta, but actually set up at Richmond, while 
over here, in the reign of James I., as engineer to the 
Prince of Wales, an apparatus for raising water by means 
of the expansive force of steam. ‘True that apparatus was 
a toy, but there is some truth in Arago’s fine writing on 
the subject. “That metal shell,” he says, “in which a 
“ power almost infinitely great is generated by means of 
“a faggot and a match, will always make a noble figure 
“in the annals of the steam engine.” Salomon de ie 
was not the inventor of the steam engine, but he does 
make a figure in itsannals. So does the Marquis of Wor- 
cester, and we are ready to grant that he makes a more 
important figure in those annals than the constructor of 
the little fountain designed for no other purpose than to 
md the “gentille curiosité” of his courtly patrons. 

hen, however, his indiscreet admirer claims everything 
for the marquis, we are driven to remark on the fact that 
Salomon de Caus preceded him in point of time, but by so 
little that the two were contemporaries during a part of 
each life. The Marquis of Worcester, having a love of 
mechanics from his boyhood, would certainly have been 
familiar with De Caus’ fountain. He may, indeed, have 
discussed its principle, with De Caus himself, although 
the story according to which he found the French inventor 
confined as a madman at Bicétre, in 1641, and then received 
hints on the subject of steam, has been shown to bea 
fabrication. He, was not known by the title of marquis, 
which is used by Marion de l’Orme, until four years later, 
when he inherited it on the death of his father, and he was 
not in Paris at all till long afterwards, judging from the 
narrative of Mr. Dircks, Mr. Dircks does not refer to the 
story at all, which is, perhaps, a mistake, although it has 
been already exposed. ‘The literary fraud to which Miss 
Costello unconsciously lent herself has found favour with 
authors who might have been expected to see through it, 
and it may have been seen by many persons who are un- 
aware of its falsehood. 

The truth is, that in searching for the man who dis- 
covered the mechanical properties of steam, we are bewil- 
dered by a host of claimants, but if we wish to decide who 
deserves most credit for the invention of the steam engine, 
it is a mistake to go further back than Newcomen—if, 
indeed, it is wise to go back so far. The Marquis o! Wor- 
cester was neither the discoverer of steam, nor the inventor 
of thesteam engine. He was a gifted man, who possessed 
gveai mechanical ingenuity, and it is probable that he was 
the first man who became aware of the fact that steam, the 
properties of which had already been partly discovered, 
might be made use of in the future as a powerful mechanical 

nt. He uses language which, in a remarkable way, 
foreshadows the destiny of the great motive force. An 
unfriendly critic might be disposed to argue that this lan- 
guage is the result of his usual habit of attributing 
exaggerated importance to all his inventions. Most 
inventors have a good opinion of themselves, but the mar- 
quis appears to have far transcended the average inventor 
in respect. The prayer or thanksgiving which he 
appears to have written on the first conspicuous success of 
his waterworks is beyond the region of criticism, but the 
fumous “ Century” is comically bombastic. Many of the 
designs, which it enumerates must, if they were fairly 
carried out, have been very ingenious, considering the time 
at which their inventor lived ; but the inflated tone which 
the noble author applies to them cannot be altogether ex- 
plained by the literary custom of the time. Professor 
Kobison, writing of the marquis in the “ Encyclopedia 





Britannica,” says, with some truth—“ He appears to have 
“ been a nobleman of much knowledge and ingenuity, but 
“ his descriptions or accounts of his inventions seem not so 
“ much intended to instruct the public as to raise wonder, 
“and his encomiums on their utility and importance are 
“ extravagant to a degree, resembling more the puff of an 
“ advertising tradesman than the patriotic communica- 
“tion of a gentleman.” Mr. Dircks, however, is blind to 
this. He has dedicated his book to the Duke of Beaufort, 
and the whole work is pervaded with the tone of dedi- 
cation. 

The adventurous life which the Marquis of Worcester 
led, coupled with his scientific farm, must, before now, 
have attracted the attention of literary men, but we are 
disposed to think the scarcity of good material for writing 
his biography is the cause which has, until now, repeiled 
writers who might have been inclined to take up the sub- 
ject. 

’ (To be continued.) 
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March 14th, 1865. 
J. R. McCuean, Esq., President, in the Chair. 


Tue paper read was “On the Metropolitan System of Drainage, 
and the Interception of the Sewage from the river Thames,” by 
Mr. J. W. Bazalgette, M. Inst. C.E. 

Before proceeding to describe the modern works for the drainage 
of London, which, even prior to the introduction of the improved 
system, was probably the best drained city of the present age, the 
author glanced at the early history of its sewerage. The minutes 
of the the ancient Westminster commissions of sewers contained 
records of peculiar interest; showing, amongst other things, that 
improvements for drainage were effected under the advice and in- 
structions of Sir Christopher Wren, nearly two hundred years ago, 
and that the commissioners of sewers, in the reign of Charles II., 
and su uently, interfered to regulate the proceedings for the 
drainage for the royal palace in St. James’s Park. Sketches 
attached to the paper represent the condition and appearance of some 
of the main valley lines, as the Fleet Sewer, the Tye Bourne, and 
the Bayswater Soest now called the Ranelagh sewer), ‘and 
the King’s Scholar’s Pond Sewer, taken from actual surveys in 1809. 
Up to about the year 1815, it was penal to discharge sewage or 
an offensive matter into the sewers; cesspools were regarded as 
the proper receptacles for house drainage, and sewers as the legiti- 
mate channels for carryiug off the surface waters only. As tho 
population of London increased, its subsoil became thickly studded 
with cesspools, improved household appliances were introduced, and, 
it having become permissive, overflow drains from the cesspools to 
the sewers were constructed; thus the sewers became polluted, and 
covered brick channels were necessarily substituted for existing 
open streams. These works, prior to the year 1847, when the 
first Act was obtained, making it compulsory to drain houses into 
sewers, being under the direction of eight distinct commissions, 
each appointing its own officers, were not constructed upon a 
uniform system ; and the sizes, shapes, and levels of the sewers at 
the boundaries of the different districts were often very variable. 
Larger sewers were made to discharge into smaller ones, sewers 
with upright sides and circular crowns and inverts were connected 
with egg-shaped sewers, or the latter, with the narrow part upper- 
most, were connected with similar sewers having the smaller part 
downwards. In the year 1847, these eight commissions were 
superseded by the Metropolitan Commission of Sewers, whose 
members were nominated by the Government. That commission 
‘directed its energies mainly to the introduction of pipe sewers of 
small dimensions in lieu of the large brick sewers previously in 
vogue, to the abolition of cesspools, and to the diversion of all 
house drainage, by direct communications into the sewers, making 
the adoption of the new system of drainage compulsory; so that, 
within a period of about six years, thirty thousand cesspools were 
abolished, and all house and street refuse was turned into the river. 
Similar systems were, about the same period, to a large extent 
adopted in the provincial towns, by which means their drainage had 
been much improved, but the rivers and streams of this country had 
been seriously polluted. Within nine years, the Metropolitan 
Commission of Sewers was followed by six new and differently 
constituted commissions, whose labours were duly recorded ; but 
they were unable, during the limited period of their existence, to 
mature and carry out works of any magnitude. However, the sub- 
ject of the purification of the Thames, then becoming full of sewage, 
received much consideration; and the late Mr. R. Stephenson, Mr. 
Rendel, and Sir W. Cubitt, who were members of the third com- 
mission, reported upon one hundred and sixteen competing plans 
having that object in view, arriving at the conclusion that none 
were such as could be recommended for execution. In 1850, the 
late Mr. Frank Forster was appointed chief engineer of the eom- 
mission, and, under his direction, Messrs. Grant and Cresy com- 
menced the preparation of a plan for the interception of the sewage 
of the area south of the river, and Mr. Haywood, engineer to the City 
Commissioners of Sewers, assisted Mr. Forster in making a similar 
plan for the districts on the north side. In 1852 the fifth commission 
was issued, and the author became the chief engineer on the death 
of Mr, Forster. Two years later the author was directed to prepare 
a scheme of intercepting sewers, intended to effect the improved 
main drainage of London, and Mr. Haywood was associated with 
him for the northern —_— The plan so prepared subsequently 
received the approval of the late Mr. R. Stephenson and Sir W. 
Cubitt, and was recommended for adoption. 

In the year 1856, the present Metropolitan Board of Works was 
formed, being the first application in the metropolis of the system 
of local self-government, The author, having been appointed en- 

ineer to the board, was instructed to prepare a plan for the main 
rainage, in which it was essential that ample means should be 
provided for the discharge of the large and increasing water supply 
consequent on the universal adoption of closets, and of the ordinary 
rainfall and surface drainage at all times, except during extra- 
ordinary floods; and that it should afford to the low-lying districts 
a sufficiently deep outfall to allow of every house being effectually 
relieved of its fluid refuse. The objects sought to be attained by 
these works, now practically complete and in operation, were the 
interception, as far as practicable by gravitation, of the sewage, 
together with so much of the rainfall mixed with it as could be 
reasonably dealt with, so as to divert it from the river near London; 
the substitution of a constant instead of au intermittent flow in the 
sewers ; the abolition of stagnant and tide-locked sewers with their 
consequent accumulations of deposit ; and the provision of deep and 
improved outfalls for the extension of sewage into districts pre- 
viously, for want of such outfalls, imperfectly drained. Prior to 
these works being undertaken, the London main sewers fell into 
the valley of the Thames, and the sewage was discharged into the 
river at the time of low water. In the system now adopted it had 
been sought to remove the evils thus created by the construction of 
new lines of sewers, at right angles to the existing sewers, and a 
little below their levels, so as to intercept their contents and convey 
them to an outfall fourteen miles below London Bridge. As large 
a proportion of the sewage as practicable was thus carried away by 
vitation, and for the remainder a constant discharge was effected 
y pumping. At the outlets the sewage was delivered into reser- 
voirs or the banks of the Thames, placed at such a level as would 
enable them to discharge into the river at or about the time of high 
water. By this arrangement, the sewage was not only at once 
diluted by the large volume of water at high tide, but it was also 
carried by the ebb to a point twenty-six miles below London Bridge, 
and its return by the Glowing flood tide within the metropolitan 
' area was effectually preven 














The points which required solution at tue threshold of the inquiry 
then successively noticed, were,— 

ist. At what state of the tide could the sewage ba discharged into 
the river so as not to return within the more densely inhabited 
portions of ‘ie metropolis ? 

2nd. What was the minimum fall which should be given to the 
intercepting sewers ? 

3rd. What was the quantity of sewage to be intercepted, and did 
it pass off in a uniform flow at all hours of the day and night, or in 
what manner ? 

4th. Was the rainfall’ to be mixed with the sewage, in what 
masner and quantities did it flow into the sewers, and was it also 
to be carried off in the intercepting sewers, or how was it to be 
provided for ? 

5th. Having regard to all these points, how were the sizes of 
the intercepting and main drainage sewers to be determined ? and 

6th. What description of pumping engines and pumps were 
best suited for lifting the sewage of London at the pumping 
stations. 

As regarded the position of the outfalls and the time of discharge, 
an extract was given from the report of the late Mr. Robert 
Stephenson and Sir William Cubitt, dated the 11th December, 
1854, referring to a series of experiments made with a float by the 
late Mr. Frank Forster, and subsequently repeated by Captain 
Burstal, R.N., and the author, which proved that it was essential 
to go as far as Barking Creek, and that the discharge should take 
place at or near to high water. These experiments also demon- 
strated that “the delivery of the sewage at high water into the 
river at apy point is equivalent to its discharge at low water at a 
point twelve miles lower down the river; therefore the construc- 
tion of twelve miles of sewer is saved, by discharging the sewage 
at high instead of low water.” 

With respect to the velocity of flow and the minimum fall, it 
was difficult to lay down auy general rule, because the conditions 
of sewers, as to the quantity of deposit and the volume of sewage, 
varied considerably: but the results arrived at by Mr. Wicksteed, 
Mr. Beardmore, Mr. John Phillips, and Professor Robison were 
quoted, in confirmation of the author's own observations and ex- 
perience, which led him to regard a mean velocity of one mile and 
a half per hour, in a properly protected main sewer, when running 
half full, as sufficient, especially when the contents had previously 
passed through a pumping station. Having thus determined the 
minimum velocity, it became necessary to ascertain the quantity 
of sewage to be carried off before the fall requisite to produce that 
velocity could be estimated. That quantity varied but little from 
the water supply ; and as it was contemplated that 314 gallons per 
head per diem might be supplied to a district of average density of 
population, containing 30,000 people to the square mile, except in 
outlying districts, where the number of inhabitants was reckoned 
at 20,000 per square mile; and as actual measurements showed 
that provision for one half of the sewage to flow off within six 
hours of the day would be ample, the maximum quantity of sewage 
likely hereafter to enter the sewers at various parts of the metro- 
polis bad been arrived at. 

It had been advocated by theorists that the rainfall should not be 
allowed to flow off with the sewage, but be dealt with by a separate 
system of sewers. This would have involved a double set of drains 
to every house, and the construction and maintenance of a second 
series of sewers in every street, at an expenditure of from ten to 
twelve millions sterling, at the least, besides the inconvenience. 
Observations of the quantity of rain falling on the metropolis within 
short periods showed that, on an average of several years, while 
there were about one hundred and fifty-five days per annum on 
which the rain fell, there were only about twenty-five days upon 
which the quantity amounted to one-quarter of an inch in depth in 
twenty-four hours, or the one-hundredth part of an inch per hour 
if spreal over an entire day. Of such rainfalls a large proportion 
was evaporated or absorbed, and either did not pass through the 
sewers, or did not reach them until long after the rain had ceased ; 
forit was shown, in the report of Mr. Bidder, Mr. Hawkesley, and 
the author, in 1858, that although the variations of atmospheric 
phenomena were too great to allow any philosophical proportions to 
be established between the rainfall and the sewer flow, yet, as a 
rule of averages, one-quarter of an inch of rainfall would not 
contribute more than one-eighth of an inch to the sewers, nor a fall 
of four-tenths of an inch more than one-quarter of an inch. There 
were, however, in almost every year, exceptional cases of heavy 
and violent rain-storms, which had measured one inch, and some- 
times even two inches, in an hour. But it had been considered 
probable that if the sewers were made capable of carrying off, during 
the six hours of the maximum flow of the sewage, a rainfall not ex- 
ceeding one-quarter of an inch in twenty-four hours on more than 
twenty-five days in a year, there would not be more than twelve 
days ina = on which the sewers would be overcharged, and then 
only for short periods during such days. The rare and excessive 
thunderstorms had been provided for by the construction of over- 
flow weirs at the junctions of the intercepting sewers with the muin 
valley lines, which would act as safety valves in times of; storm, 
when the surplus waters would be largely diluted, and, after the 
intercepting sewers were filled, would flow over the weirs and by 
their original channels into the Thames. 

Having thus ascertained the quantities of sewage and of rainfall 
to be carried off, and the rate of declivity of the sewer as limited 
only by considerations of the necessary velocity of flow, the sizes of 
the intercepting sewers were readily determined by the formule of 
Prony, Eytelwein, and Du Buat, and the drainage sewers by the 
useful formula of Mr. Hawkesley, which it;was said, in the report of 
the late Mr. R. Stephenson and Sir W. Cubitt, already referred to, 
were “applicable to almost every variety of condition which the 
complete drainage of large towns involves.” 

In regard to the sixth and last head of the inquiry, in 1859, 
numerous competing designs, involving the comparative advantages 
of Cornish or rotative engines, and the respective merits of ceutri- 
fugal and screw pumps, chain pumps, litting bucket wheels, flash 
wheels, and every variety of suction or plunger pump and pump 
valve for raising the metropolitan sewage, were reported upon by 
Messrs. Stephenson, Field, Penn, Hawkesley, Bidder, and the author. 
Based upon the recommendations contained in that report, con- 
densing double-acting rotative beam engines, and plunger or ram 
pumps, had been adopted; the sewage being discharged from the 
pumps through a series of hanging valves. ‘The contractors for the 
engines at Crossness and at Abbey Mills, had guarranteed that they 
should, when working, raise eighty million pounds one foot high 
with one hundred weight of Welsh coal. 

It had already been stated that a primary object sought to be 
attained by these works was the removal of as much of the sewage 
as possible by gravitation, so as to reduce the amount of pumping 
toa minimuin. ‘To effect this three liues of sewers had been con- 
structed on each side of the river, termed respectively the high 
level, the middle level, and tue low level. The high and the 
middle level sewers on both sides discharged by gravitation, but for 
the two low level sewers the aid of pumping was necessary. The 
three lines of sewers north of the Thames converged to, and were 
united at, Abbey Mills, east of Loudon, where the contents of the 
low level sewer would be pumped into the upper level sewer; the 
aggregats steam would thence flow through the northern outfall 
sewer, which was carried in a concrete embankment across the 
marshes to Barking Creek, where the sewage was discharged intu 
the river by gravitation. On the south side the three intercepting 
lines united at Deptford Creek, and the contents of the low level 
sewer were there pumped to the upper level, whence the three 
streams would flow in one channel through Woolwich to Crossness 
Point in Erith Marshes. Here the whole mass of the sewage could 
flow into the Thames at low water, but would ordinarily be raised 
by pumping into the reservoir. 

As the intercepting sewers carried off only one hundredth part of 
an inch of rain in an hour, and the volume of sewage passing 
through them was at all times considerable, the flow through these 
sewers Was more uniform than in drainage sewers constructed to 
carry off heavy rain storms. ‘The form, therefore, generally adopted 
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i ing sewers was circular, as combining the greatest 
ney yor pe he with the smallest amouut of brickwork and | 
the least cost. In the minor branches, for district drainage, the 
egg-shaped sewer, with the narrow part downwards, was preferable, 
because the dry weather flow of the sewage being very small the 
greatest bydraa ic mean depth, consequently the greatest velocity 
of flow and scouring power, was obtained by that section in the 
bottom of the sewer at the period when it was most required ; and 
the broader section at the upper part allowed room for the passage 
of the storm waters, as also of the workmen engaged in repairing 
and cleansing these smaller sewers. 

A more detailed description was then —- of the several works, 
and of some of the peculiarities or difficulties met with during their 

truction. 

ae the north side of the Thames the high level sewer varied in 
size from 4ft. in diameter to 9ft. 6in. by 12ft. Its fall was rapid, 
rauging at the upper end from 1 in 71 to 1 in 376, and at the lower 
end from 4ft. to 5ft. per mile. In its construction much house 
property was successfully tunnelled under at Hackney. Adjoining 
the railway station a house was underpinned and placed upon iron 
girders, and the sewer, being there 9ft. 3in. in diameter, was 
carried through the cellar. This sewer also passed close under Sir 
George Duckett’s canal, the distance between the soffit of the arch 
of the sewer and the water in the canal being only 24in. The 
bottom of the canal and the top of the sewer were here formed of 
iron girders and plates, with a thin coating of puddle, and no 
leakage had taken place. The Penstock and Weir Chamber, at the 
junction of the high and middle level sewers at Old Ford, Bow‘ 
placed three-fourths of the northern sewage completely under 
command. It was built in brickwork, was 150ft. in length by 40ft. 
in breadth, and was, in places, 30ft. in height. The principal 
difficulties in the prosecution of these works arose from combina- 
tions and strikes amongst the workmen, and from a long-con- 
tinued wet season, preventing the manufacture of bricks, as well 
as from the great increase in the prices of building materials and of 
labour. 

The middle level sewer was carried as near to the Thames as the 
contour of the ground would permit, so as to limit the low level 
area, which was dependent upon pumping, to a minimum. The 
district intercepted by this sewer was 17} square miles in extent, 
and was densely inhabited. The length of the main line was about 
9} miles, and of the Piccadilly branch 2 miles. The fall of the 
main line varied from 17}ft. per mile at the upper end, to 2{t. per 
mile at the lower end. The sizes of this sewer ranged from 
4ft. Gin. by 3ft. to 10ft. 6in. in diameter, and lastly to 9ft. 6in. by 
12ft. at the outlet. About four miles of the main line, and the 
whole of the Piccadilly branch, were constructed by tunnelling 
under the streets, at depths varying from 20ft. to 60ft. This sewer 
was formed mostly in the London clay, but to the east of Shoreditch 
the ground was gravel. During the execution of the works under 
the Regent’s Canal the water burst in, but by enclosing one-half of 
the width of the tunnel at a time within a coffer-dam, and then by 
open cutting, the sewer was subsequently completed. The middle 
level sewer was carried over the Metropolitan Railway by a wrought 
iron aqueduct 150ft. span, weighing 240 tons. The depth between 
the underside of the aqueduct and the inverts of the double line of 
sewers was only 2}in.; and as the traffic of the railway could not 
be stopped during the construction of the aqueduct, which was 
designed to be only a few inches above the engine chimneys, the 
structure was built upon a stage at a height of 5ft. above its 
intended level, and was afterwards lowered into its place by 
hydraulic rams. The sewers were here formed of wrought iron 
plates, rivetted together. The middie level sewer was provided 
with weirs, or storm overflows, at its yarious junctions with all the 
main valley lines. F 

The length of the main line of the low level sewer was 8} miles, 
and its branches were about 4 miles in length. Its size varied 
from 6ft. Yin. to 10ft. 3in. in diameter, and its inclination ranged 
from 2it. to 3ft. per mile; it was provided with storm overflows 
into the river. As woll as being the intercepting sewer for the low 
level area, which contained 11 square miles, it was the main outlet 
for the drainage of the western suburb of London, a district of about 
14} square miles, which was so low that its sewage had to be lifted 
at Chelsea, a height of 17}ft., into the upper end of the low level 
sewer. It was originally intended to deodorise or utilise the 
sewage of the western division in its own neighbourhood, rather 
than to incur the heavy cost of ty it to Barking, and lifting 
it twice on its route to that place. But strong objections having 
been raised to this the latter and more costly plan had been adopted. 
The works of this division were executed mainly through gravel 
charged with such large volumes of water that it was necessary to 
lay stoneware pipes under the inverts of the sewers, to lower the 
water in the ground, and to convey it to numerous steam pumps, 
before the sewers could be built. 

The northern outfall sewer was a work of peculiar construction, 
for, unlike ordinary sewers, it was raised above the level of the sur- 
rounding neighbourhood in an embankment, which was of sufficient 
strength to carry a roadway, or a railway, on the top, should it ever 
be required to do so, as was not improbable. Rivers, railways, 
streets, and roads on the line of this sewer were crossed by aque- 
ducts. The North Woolwich and the Barking railways were 
lowered to enable the sewer to pass over them ; for the sewer, being 
reduced to a minimum uniform fall of 2ft. per mile, could not be 
raised or depressed, like a railway, to accommodate its levels to those 
of pieviously existing works. This constituted one of the chief 
diffizylties in laying out the outfall sewer, for the district was 
alrazi closely intersected by public works. 

The Barking reservoir had an average depth of 163ft., and was 
divided by partition walls into four compartments, covering together 
ax effective area of about 9} acres. The ground over which it was 
bzilt, being unfit to sustain the structure, the foundations of the 

iers and walls were carried down in concrete to a depth of nearly 
sort. The external and partition walls were of brickwork, and tey 
entire area was covered by brick arches supported upon brick piers, 
the floor being paved throughout with York stone. 

The Abbey Mills pumping station—the largest of the kind on the 
main drainage works—was furnished with engines of 1,140 collective 
horse-power for the purpose of lifting a maximum quantity of 
sewage and rainfall of 15,000 cubic feet per minute a height of 36ft. 
This station alone would consume about 9,700 tons of coal per 
annum ; but the cost of pumping was not entirely in excess of 
former expenditure upon the drainage ; for the removal of the de- 
—_ from the tidelocked and stagnant sewers in London previously 

ed to an annual outlay of about £30,000. The substitution of a 
constant flow through the sewers, now rendered possible, must 
necessarily largely reduce the deposit, and consequently the expense 
of cleansing. 

On the south side of the Thames the high level sewer and its 
southern branch, corresponding with the high and middle level 
sewers on the north side of the river, together drained an area of 
about twenty square miles. Both lines were of sufficient capacity to 
carry off all the flood waters, so that they might be entirely inter- 
cepted from the low and thickly-inhabited district, which was tide- 
locked and subject to floods. The main line varied in size from 4ft. 
Gin. by 3ft. at the upper end, to a form 10ft. Gin. by 10ft. Gin. at the 
lower end, the latter having a circular crown and segmental sides 
and invert ; its fall ranged fron 53, 26, and 9ft. per mile to the Effra, 
and thence to the outlet it was 2}{t. per mile. The branch line was 
4} miles in length ; its size varied from 7ft. in diameter to 10ft. 6in. 
by 10ft. Gin., of the same form as the main line, by the side of 
which it was constructed. It had a fall of 30ft. per mile at the upper 
end, and of 2}ft. per mile at the lower end. 

The low level sewer drained a district of 20 square miles. The 
surface of this area was mostly below the level of high water, and 
was, in many places, 5ft. or 6ft. below it, having at one time been 
completely covered by the Thames. The sewers throughout the 


district had but little fall, and, excepting at the period of low water, 
were tide-locked and stagnant; consequently, after long-continued 





rain they became overcharged, and were unable to empty themselves 
during the shor period of low water. The want of flow also 


caused large accumulations of —= in the sewers, the removal of 
which was difficult and costly, These defects, added to the malaria 
arising from the stagnant sewage, contributed to render the dis- 
trict unhealthy; and it was with to its dition that the 
late Mr. R. Stephenson and Sir W. Cubitt so forcibly described the 
effect of artificial drainage by pumping as equivalent to raising the 
surface a height of 20ft. The low level sewer had rendered this 
district as dry and as healthy as any portion of the metropolis. Its 
length was about ten miles, and its size varied from a le sewer 
4ft. in diameter at the upper end, to two culverts each 7ft. by 7ft. at 
the lower end, their fall ranging from 4ft. to 2ft, mile. The lift at 
the outlet of the sewer was 18ft. Much difficulty was experienced 
in executing a portion of this work, close to and ww the founda- 
tions of the arches of the Greenwich Railway and under Deptford 
Creek, owing to the immense volume of water there met with. This 
was, however, at last surmounted by sinking two iron cylinders, 
each 10ft. in diameter, through the sand to a depth of about 45ft., 
the water being kept down o pumping at the rate of from 5,000 to 
7,000 gallons per minute, he sewer was carried under Deptford 
Creek, and the navigation was kept open, by constructing a coffer- 
dam into the middle of the creek, and executing one-half of the 
work at a time. 

The Deptford pumping station, where the sewage was lifted from 
the low level sewer into the outfall sewer, was provided with four 
condensing rotative beam engines, each of 125-horse power, and 
capable together of raising 10,000 cubic feet of sewage per minute a 
height of 18ft. 

The soutbern outfall sewer conveyed the sewage which flowed 
into it from the high level sewer by gravitation, through four iron 
culverts laid under —— Creek, and that which was pumped 
into it from the low level sewer, from Deptford through Greenwich 
and Woolwich to Crossness point in the Erith marshes. It was 
entirely underground for its whole length—7} miles—was 11ft. 6in, 
in diameter, and had a fall of 2ft. per mile. 

The Crossness reservoir, which was 6} acres in extent, was 
covered by brick arches supported on brick piers, and was furnished 
with overflow weirs and with a flushing culvert. Its height, level, 
and general construction, were similar to that at Barking Creek. 
The ground upon which these works were constructed consisted of 
peat and sand, or soft silty clay, and afforded no sufficient founda- 
tion within 25ft. of the surface. The outlet of the southern outfall 
sewer was ordinarily closed by a penstock, and its contents were 
raised by pumping into the reservoir, which stored the sewage, ex- 
cept for the two hours of discharge after high water. The sewage 
was thus diverted from its direct course to the river into a side 
channel leading to the pump well, which formed of the founda- 
tion for the engine house. From this well it was lifted by four high- 
pressure condensing rotative beam engines, each of 125-horse power, 
actuating, direct from the beam, two compound pumps, each having 
four plungers. 

The tunnelling and the formation of the sewers through quick- 
sands charged with large volumes of water, under various portions 
of the metropolis, more particularly in the low lying districts on the 
south side of the Thames, were rendered practicable and safe by a 
mode of pumping the water out of the ground, without withdraw- 
ing the sand, which was adopted and perfected during the progress 
of the works. The method was to sink, in some convenient _ 
tion near to the intended works, a brick well, to a depth of 5ft. or 
6ft. below the lowest part of the excavation. In some cases where 
the depth was great, an iron cylinder was sunk below the brick- 
work, and the bottom and sides of the well were lined with shingle, 
which filtered the water passing into it, and exposed a large surface 
of this filtering medium, Earthenware pipes were carried from this 
well and laid below the invert of the intended sewer, small pits 
being formed at the mouths of these pipes, to protect them from 
the deposit. By these means the water had been successfully with- 
drawn from the worst quicksands, and they had been rendered firm 
and dry for building on. The effectual backing of the invert and 
haunches with concrete formed, in such treacherous ground, it was 
asserted, the cheapest and the best foundation. Numerous instances 
were mentioned of tunnels completed during the progress of the 
maiu drainage works, in peat and sandy soils charged with water, 

n the manner which had been described. 

The bricks used in the works had been mostly picked stocks, 
frequently faced with gault clay bricks, and the inverts were occa- 
sioually faced with Staffordshire blue bricks, The brickwork was 
as arule laid in blue lias lime mortar, mixed in the proportions of 
two of sand to one of lime for two-thirds of the upper circumference 
of the sewers, and the lower third had been laid in Portland cement, 
mixed with an equal proportion of sand. A considerable length of 
sewer had been laid entirely in cement. A double test of the quality 
of the cement had been employed, which had tended greatly to 
improve the manufacture of that material. The specifications pro- 
vided that “ the whole of the cement shall be Portland cement of 
the very best quality, ground extremely fine, weighing not less 
than 110 1b. to the bushel, and capable of maintaining a breaking 
weight of 500 lb. on 1} square inch, seven days after being made in 
an iron mould, of the form and dimensions shown on a drawing, 
and immersed in water during the interval of seven days.” 

There were about 1,300 miles of sewers in London, and 82 miles 
of main intercepting sewers. The total pumping power employed 
was 2,380 nominal horse-power, with an average estimated con- 
sumption of 20,000 tons of coal per annum. The sewage on the 
north side of the Thames at presen’ amounted to ten million cubic 
feet per day, and on the south side to four million cubic feet per dey; 
but provision was made for an anticipated increase up to 114 and 53 
million cubic feet per day respectively, in addition to a rainfall of 
28} and 17} million cubic feet per day respectively, or a total of 63 
million cubic feet per day. 

The total cost of the main drainage works would be about 
£4,100,000. The works had been executed under the immediate 
superintendence of the assistant-engineers, Messrs. Lovick, Grant, 
and Cooper. The principal contractors had been Messrs. Brassey, 
Ogilvie and Harrison, Mr. Webster, Mr. Furness, Messrs. Aird and 
Sons, Mr. Moxon, Messrs. James Watt and Co., Messrs. Slaughter, 
and Messrs. Rothwell and Co. The works were now completed, 
with the exception of the low level sewer on the north side of the 
river, which was being formed in connection with the Thames 
embankment and the new street to the Mansion-house, and would 
therefore, probably, not come into operation for a couple of years. 
The proportion of the area drained by that sewer was one-seventh 
of the whole. Some sections of the works had been in operation 
from two to four years, and the largest portion for more than one 

ear; so that the principles upon which they were based had already 
oon fairly tested. 





The communication was accompanied by numerous ——, 
and was illustrated by a map of London, and by models and enlarg 
diagrams of some of the principal works. The author ted to 
the institution a complete set of the specifications and of the con- 
tract drawings relative to the works, 





ProvinciaL Jorrincs.— We learn that Mr. B. Lawton has 
entered into a contract with the North Eastern Railway yy 4 
to make the Team Valley line from Gateshead to the south. It is 
reported that Messrs. Palmer, of Jarrow, contemplate a great 
extension of their works to the eastward. The makers of pig iron 
throughout the Cleveland district have thus far been doing a steady 
business. Nearly their full make has been sent away into the 
Midland and Lancashire and Yorkshire districts, none having gone 
into warrant. Of railway plates and angle iron, &c., a great quantit; 
from stock has been removed. The furnaces in operation are all 
kept in full blast, and those in the course of erection are fast making 
ready. The new rolling mills of Messrs. Whitwell and Co., and 
those belonging to Messrs. Richardson, Johnson, and Co., at South 
Stockton, will soon be in operation. The malleable ironworks at 
Stockton are in full operation. The following isthe state of the blast 
furnaces of the district on the 17th inst.:—In, 78; out, 15; furnaces 
building, 26. 








AMERICAN STEEL. 

Tue exact date at which the manufacture of steel was at first 
attempted in Pittsburgh is uncertain, but in 1828-30 an Englishman, 
by the name of Broard Meadow, built a converting furnace in the 
city, and made steel. The enterprise did not succeed, the quality 
of the article produced being very poor. The failure was no doubt 
attributable to the want of proper material; and this cause was for 
a long time the obstacle in the production of the higher grades of 
steel with all who attempted its manufacture, until it was fast be- 
coming a received opinion that it could not be made from the native 
irons of America. Years'of experience and verance have, 
however, established the contrary fact, and, as before staied, steel 
equal to the best imported: article has been, and is daily, produced 
from native irons in the steel works of Pittsburgh. 

About 1838, Messrs. G. and J. H. Shoenberger commenced the 
manufacture of blister steel with one furnace, converting twenty- 
five tons every three weeks, and continued the manufacture thereof 
until 1862. In 1835 the manufacture of springs and axles was 
commenced by Isaac Jones, which business he carried on until 
1840, using the steel made by the Messrs. Shoenberger. The 
demand for springs of Pittsburgh make having, however, largely 
increased, Mr. Jones, associating with him William Coleman, com- 
menced, under the firm of Jones and Coleman, the manufacture of 
blister, spring, and like grades of steel. In 1845, the firm of Jones 
and Coleman dissolved, and Mr. Coleman, after carrying on the 
Peal business for a year, in 1846, associating with him J. W. 

ailman, John F. Jennings, and Samuel Hartman, formed the firm 
of Coleman, Hailman, and Co., for a more extended prosecution of 
the steel business. Mr. Jones, associating with him Mr. Quigg, in 
1845, under the style of Jones and Quigg, erected the Pittsburgh 
steelworks, manufacturing therein blister, spring, and plow steel, 
in which similar line of production the firm of Coleman, Hailman, 
and Co., pursued business. 

Somewhere about this date a firm, under the style of Tingle and 
Sugden, carrying on the manufacture of files, commenced on a 
small scale the manufacturing of cast steel for their files, and like- 
wise produced a quantity for general use. Somewhat previous to 
this, in 1841, Patrick and James Dunn began manufacturing cast 
steel for G. and J. H. Shoenberger. The works erected by them 
were quite extensive, having eighteen or twenty holes or furnaces ; 
but six of the holes were, however, run steadily. The enterprise 
was abandoned after a year or so. One of the causes that led to the 
relinquishment of the business was the difficulties arising from the 
crucibles, which were made principally from American clays. At 
the present time cracibles for steel thelting are made from plumbago. 
These experimenters in the manufacture of American cast steel, 
although producing it to a considerable extent, failed to make a 
first-class article, although that made was suitable for many pur- 

es. The material used was Juniata bloom iron. It is proper 
ere to remark, however, that at that early day in the series of 
investizations and experiments going on among Pittsburgh manu- 
facturers, to the end of obtaining a first-class article of steel from 
native irons, the failure to obtain from any particular iron the higher 
grade of steel, or an occasional success, cannot be properly placed 
to the demerit or credit of such irons as unsuitable or desirable for 
the manufacture of steel. The isolation of Pittsburgh from labour 
skilled in that line of treating metals, and various other difficulties 
arising from the same cause, made the production of a bar of good 
quality more the result of accident than skill. Uniformity of tem- 
per, and of all otber qualities, is the great essential to good steel ; 
and the ability of a manufacturer to produce from day to day steel 
in which there is no perceptible difference when worked, is the test 
of success. Many of the producers of steel then, and for a consi- 
derable period afterward, made occasional batches which nearly 
approached a first-class grade, but the chief quality of reliability 
was wanting. 

From about 1844 most of the iron manufacturers of Pittsburgh 
made the lower grades of steel; and in blister, spring, and plow 
steel a handsome amount of busi was tr ted; but Col " 
Hailman, and Co., and Jones and Quigg, were perhaps the only two 
aes that would come properly under the head of steel- 
wor 

In 1849, Singer, Nimick, and Co., a new firm, formed for the 
om mony of prosecuting the steel business, began the manufacture of 

lister, spring, and German steel; and in 1853, the same firm 
turned their attention to the production of cast steel for saws and 
agricultural purposes. Previous to that, the firm of M’Kelvey and 
Blair, who had commenced the manufacture of files at Pittsburgh 
upon a large scale, in 1850, made steel for the use of their file 
factory, and in 1852 turned their attention to the De gny my of cast 
steel for general sale. They are probably evtitled to the position 
of being the first producers of cast steel in any quantity in the 
Pittsburgh market. M'Kelvey and Blair made both hammered and 
rolled steel for the general purposes of the trade, and, during the 
period in which they were manufacturing, introduced Pittsburgh 
steel into the Eastern markets. The firm encountered many diffi- 
culties, arising from the before-mentioned isolation from a supply 
of labour skilled in manufacture of steel, but the chief difficulty of 
which they complained was “red shortness.” This difficulty, it is 
claimed, they would shortly have obviated by the application in 
their processes of manufacturing of results obtained through expe- 
riments made by Mr. Blair for the destruction of the red-short 
—- throngh the use of zinc—in the melting of the steel ; 

ut at this time (1854), the firm ceasing from pecuniary reasons to 
prosecute the business, the experiments of Mr. Blair were carried 
no further, and their results became public. 

In 1853, the firm of Singer, Nimick, and Co., before mentioned, 
having largely increased the extent and facilities of their works, 
began the manufacturing of the finer grades of cast steel; and in 
1855, Isaac Jones, the successor of Jones and Quigg, commenced 
the production of similar qualities of steel. Up to this period we 
find the successful production of steel in Pittsburgh divided into 
two periods. From the commencement of the manufacture of 
blister steel, up to about 1850-1851, blister, spring, and German 
steel was quite largely and very successfully produced. 

From 1851-52 up to 1860, experiments in the manufacture of the 
higher grades of cast steel for saw, machinery, and agricultural 

a occupied the attention of the Pittsburgh manufacturers. 
p the production of these es of steel great success was obtained, 
and the steel business of Pittsburgh increased to a very heavy sum. 
The steel manufacturers, in their experiments during that , 
discovered that, so far from it being, as was at one time well-nigh 
conceded, impossible to from irons made from native 
ores, the truth was that there were a number of ores in different 
localities of the United States highly valuable for the manufacture 
of iron for the production of steel; and the fee! became general 
that there was a higher stand yet to be taken ty ittsburgh manu- 
facturers in the production of that article. The results are y- 
The very best qualities of English edge-tool and cutlery are 
now more than equalled in requisites by that now produced in 
the steel works of Pittsburgh. In many of the leading edge-tool 
manufactories Pittsburgh steel has supplanted that of English make. 
What more could be said to show the entire success of manufactur- 
ing steel in the United States from native irons? And how 
suggestive of independence as a nation is the fact, whether from a 
commercial or a warlike point of view! 

In the progress of steel manufacturing at Pittsburgh, the low 
duties on steel were — discouragements ; and even with the 
amendments that have been made from time to time, it is *question- 
able if, without the accidental high tariff produced by the increased 
rates of gold during the past three years, the manufacturers of edge 
tool steel would have succeeded. Pittsburgh manufacturers—at 
much toil of mind and body, at heavy expense in a and 
through a large investment of capital—have established, under certain 
fortuitous circumstances, the independence of the American over 
foreign steel. The fact suggests the natural inquiry: If the 
country affords material that produces steel that has nothing to 
fear by comparison with the best sent from English works, and 
in attaining that point, labour has also been educated to a degree o: 
hat enables such success, why not give American ufac 
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turers the benefit of the American market, and the ores of the 
country the advantages of further experiments among the great 
variety existing? Is there any reason why the art of steel making, 
having through numerous difficulties become one of the fixed facts 
belonging to the resources of the nation, should not be encouraged 
to greater « fforts ? 

The following tables give an exhibit of the extent of growth of the 
steel trade in the twenty-four months from Sept. Ist, 1862, to Sep- 
tember Ist, 1864, as exemplified by the exports by railroad from 
Pittsburgh :-—- 


Pounds of Bar and Sheet Steel Exported by Railroad from Pittsburgh, 
Srom Sept. 1st, 1862, to Sept. 1st, 1863. 


Pounds exported east by railroad oo 1 856,968 
Pounds exported west by railroad ... ... 4,702,523 
Total ooo 0 6,559,491 


Pounds of Bar and Sheet Steel Exported by Railroad from Pittsburgh, 
Jrom Sept. 1st, 1863, to Sept. 1st, 1864. 


Pounds exported east by railway 3,378,741 
Pounds exported west by railroad .., 6,627,011 
Total eve eee eee 10,005,752 


Pounds of Steel Springs Exported by Railroad, from Sept. 1st, 1862, 
to Sept. 1st, 1863. 








Pounds exported east by railroad ore ove 140,585 

Pounds exported west by railroad 630,077 

Total ... 11. see ose ese ee one e- 770,662 

Export of Springs by Railroad, from Sept. 1st, 1863, 

to Sept. 1st, 1864. 

Pounds exported east by railroad =... ue «se =146,740 

Pounds exported west by railroad 842,120 

Sa ee oa ae 988,860 

Pounds Steel Wings Exported by Railroad from Sept. 1st, 1862, 

to Sept. 1st, 1863, 

Pounds exported east by railroad ooe ee 85,920 

Pounds exported west by railroad ... ... 408,800 

Total ... soe eo ooo sco cco coe 2, coo O04,720 

Steel Wings Exported by Railroad from Sept. 1st, 1863, 
to Sept. 1864. 

Pounds exported east by railroad 54,540 

Pounds exported west by railroad 824,949 

Total . 883,389 


It will be noted that the amount of steel of all kinds exported by 
rail—whether in bars and sheets, or in the shape of springs and 
wings—in the year from September 1st, 1863, to September Ist, 1864, 
is 11,877,901 pounds, against 7,924,873 in the previous twelve 
months. 

The exportation by river cannot be so thoroughly obtained as by 
railroad, from obvious reasons; but the best estimates make the 
figures equal to those by rail. ‘The home consumption is also large. 

‘Lhe entire production of steel in Pittsburgh at the present time is 
between 15,000 and 18,000 tons a year, of all descriptions, while 
the = is nearly double that amount, giving employment to 
over one thousand workmen, whose annual income will average 
from eight to ten thousand dollars a week. The consumption o' 
coke and coal will be over 3,600,000 bushels per annum, aud of iron 
20,000 tons.“ Quarterly Trade Circular,” Pittsburgh, Penn, 
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IMPROVED BOILER CARRIAGE, 
By Mr. Joun Yuu. 

Tue method of conveying marine boilers, &c., along the streets of 
the city from the boiler yard to the ship by means of the low four- 
wheeled wagons, drawn by a number of men being very expensive, 
induced me to design a steam carriage which would require less 
power avd be more economical. I believe 1 have obtained both 
objects by means of the steam carriage I will now describe. 

“be frame of the new carriage is composed of two longitudinal 
beams A, A, of red pine, and on the top of them, about 18in. from 
the front end, four cross beams B, B, B, B, are firmly bolted, 
forming a platform at the fore end of the carriage. To make this 
ar of the carriage very firm, there are also strong angle irons O, 

ited upon the sides of the longitudinal beams 1}in. below the top 
surface; the cross beams are checked to meet these, and bolted to 
them. There are two large driving wheels D, D, behind, and two 
smaller directing wheels E, E, in front. The axles are 18{t. Gin, 
apart; the front axle is placed in the centre of the platform; the 
wheels 2ft. 9in, diameter by l4in, broad; they are 4[t. 3in. a 
- vork — ~_ yy opm beams. The wheels are a ens 
argo a~ possible to give, at the same time, the necessary cleara 
of abont 3in. to the under side of platform. pee 

Tho quadrant plate is a strong casting, formed on the under side 
with chairs or brackets to receive the axle, and with flanges on top 
side to receive a beam of oak, on the top of which is a round table- 
piece of red pine. A malleable iron ring, 4ft. diameter, is fixed 
upon tue top of this, and a corresponding ring, with a round pin H, 
Stin. diameter, in the centre, going down through the whole, and 
fixed on lower side of platform, completes the swivel or transit plate. 
The quadrant I, has a radius of 3ft. in. to pitch line, 3in. pitch, 
and 5in. broad, worked by a worm J, about 10in. diameter over all. 
The worm is firmly held into a small cast-iron box, which is again 
secured between two red pine beams K, K, going across the 
carriage, one above, the other below the box. The top one butts in 
betwevn the large longitudinal beams, and the ends are fixed to the 
angle iron; the lower one below tke longitudinal beams, and 
is bolted to them with “5 ey pieces. The worm shaft goes 
across to one side only, and a spur wheel L, on the outer-end 
working close to the side of the carriage. A corresponding 

inion M, gears into the wheel upon the top side; the steering 

andio N, is upon this pinion shaft, aud has four arms. The 
steering gear has been well tested, and found to work admirably, 
and turns the machine with great ease. The large bearing wheels, 
by which the carriage is propelled, are about 6/t. 10in. diameter, 
l4in. broad, of cast iron in one piece; they have eight feathered 
arms of an H shape; the metal is fully an inch thick, but on the face 
or tread of the wheel it is about 1}in. and they each weigh upwards 
of two tons, Upon the inner side of these wheels the main driving 
- wheel O, 0, is bolted—the diameter being 8in. leas to the points of 
the teeth than the travelling wheels, to prevent dirt from the street 
reaching the teeth. The teeth are Sin. broad by 4in. pitch; the 
ends of the teeth are kept about ee as of an inch clear of the 
face to which they are bolted. The width between the two driving 
spur wheels is 10ft. 6in., so that apy object less than that will get 
upon the carriage between them. ‘The main axle for these wheels 
is of malleable iron, 7in. square, but the ends for the wheels are Sin. 
diameter. The axle is placed upon the top of the beams, not below 
them, as is generally the case in such carriages. Below the axle 
there is a cross beam Q, 7ft. 6in. long, same scan as the longi- 
tudinal ones, to fill up the space. The axle is seo to the beams 
by means of a saddle plate at each end, securely fastened to corre- 
sponding plates on the under side of the beams. The bottom plates 
are somewhat of a T-shape, 2ft. Gin. each way, and lin. thick. These 
plates are made largo, to prevent them chafing the under side of 
the wooden beams ; as any load which is put upon the middle of the 
carriage, that does not bear upon the axle, is entirely supported by 
these plates. The axle, as stated, being 7in. square, projects above 
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the longitudinal beams ; to make the surface even, and to strengthen 
these beams, a piece of timber P, is laid upon the top of each, 


similar pieces are put 


extending from the axle to the 


platform ; 


| forward upon the axle, 








behind the axle, extending to the ends of the longitudinal beams. 
Great care was taken to have these — firmly bolted and keyed 

so a8 to assist, with the suspending bolts 
and platee, in keeping the axle very firm to the carriage. In the 
drawing out of the carriage, care was taken in fixing upon the sizes 
of the wheels, and otherwise arranging them, so that the beams of 
the carriage would be a sufficient height above the street to admit 
of the steam engine and driving machinery. 

The steam hi now remains to be explained. There are 
two separate steam cylinders R, R, placed below the main longitu- 
dinal beams. They are 7in. diameter, with a stroke of 10in. ; they 
are bolted to a long plate which extends sufficiently far along the 
bottom and sides of the beams to contain bearings for the crank 
shaft and other two intermediate shafts which convey the power to 
the driving wheel. Upon the outer side of the cranks, and close to 
them, are two eccentrics connected to link motion 8, 8 ; and close to 
the eccentric there is a pinion with nineteen teeth; immediately 
beyond this is the outer bearing of crank shaft; and outside of this 
again is the fly-wheel T, T, 2ft. in diameter. On the inner end of 
the crank shaft the inner bearing is about 4in. from the side of the 
beam ; the crank shaft extends beyond this bearing to receive change 
wheels, which can be put on at pleasure to alter the speed of the 
carriage. The outer pinion first mentioned is a fixture, and is con- 
sidered the one best adapted for propelling the carriage under a 
heavy load; it works into a wheel, U, U, having 63 teeth, upon the 
second shaft, This wheel is made to draw easily out of gear, when 
the change wheels for a quicker motion are required. ‘he second 
shaft passes to the inside of the beam; a fixed pinion V, V, having 
13 teeth, is keyed upon it, close to the bearing on the side plate; 
this pinion gears into the second driving wheel W, W, which has 57 
teeth. The third shaft, upon which this wheel is fixed, passes 
outwards, and carries the pinion X, X, which works into the large 
driving spur wheel. The change of speed of the carriage is effected 
by putting larger or smaller wheels upon the inner end of crank 
shaft and second shaft. There is only one change at present, in 
which the wheels are equal. The cylicders and gearing are the 
same on both sides of the carriage, and work quite independently of 
each other; the link motions of each, however, are connected by 
means of a cross shaft, which is worked by the attendant on one 
side of the carriage. : 

The e has got two very powerful brakes Y, Y, behind, 
one to each driving wheel; these brakes are formed of blocks of 
wood, long enough to reach from the side of the carriage to about 
5in. beyond the outside edge of the wheel. There is a flat bar of 
malleable iron on the top and bottom side of these blocks, bolted 
well to them. The inner ends of these bars are formed to receive 
a hinge bolt, and plates bolted on the ends of the beam of the carriage 
beyond the wheel; which, being formed in a similar manner to re- 
ceive the bolt, makes a very strong hinge. A separate piece of hard 
wood, corresponding to the face of the wheel, is now fitted in to fill 
up the space left for it. From the extreme end of main axle an inch 
and a half bolt is attached; this has got a screwed end, which 
passes throngh the part of the brake that projects past the wheel, 
and with a nut and handle presses the brake upon the wheel 
with commanding force. 

The boiler used is a common round vertical one, with internal fur- 
nace and vertical tubes, and was not specially made for this machine— 
being very busy in the boiler department at the time the carriage 
was constructing, I trusted to borrowing or purchasing one that 
would suit the purpose. The boiler was first put upon the front 
end of the carriage, but it was found that the carriage, when empty, 
did not steer so well with so much weight in front. It is now 
put upon four wheels of its own, and drawn behind. This arrange- 
ment is found to answer the purpose admirably. 

The engines, when on the slow motion, make ninety revolutions 
to one of the large wheel; and when on the quick motion—that is, 
with the wheel on the crank shaft and the wheel on the second 
shaft equal—the proportion is twenty-seven to one. At ninety 
revolutions the piston travels about 150ft. per minute; but they 
easily make 270 revolutions, equal to 4d0ft. xe minute, which in 
equal to three-fourths of a mile per hour. found that, with a 
pressure upon the boiler of from 5U 1b. to 601b., the carriage, with 
its load of forty tons, went at the rate of three-fourths of a mile 

r hour upon a rough, Macadamised road; and that, upon a good 
level causeway, such as at the Broomielaw or Stockwell Bridge, 
from 30 1b. to 35 lb. upon the boiler sufficed for the same speed. 
Taking 45 1b. in the first case as the effective pressure on the 
piston, the power would be, for both engines, forty-six horses; and 
in the latter case, allowing 25 1b. for effective pressure, the com- 
bined power of both engines is twenty-four horses. 

The declivity of Stockwell Bridge, the steepest ascent to encounter 
on the way to the crane, is about one foot in twenty-one. 21ft. 
being about the circumference of the large driving wheels, it follows 
that the bee sg when going at the rate of three-fourths of a mile 
an hour—which is three revolutions of the large wheel per minute 
—thejgross load being sixty tons, equal to 154,400 1b. raised 3ft. high 
in one minute, is equal to 12-horse power ; this added to twenty- 
four, the power required upon a level, gives thirty-six horses, the 
power required to ascend the bridge. 

The size of cylinder that would push the carriage forward by direct 
pressure would be 26in. diameter; and, if I am correct, is found 
thus:—The velocity of the piston of small cylinders, viz., 450ft., 
divided by the velocity of the carriage, 63{t., the quotient multiplied 
by the sum of the area of small cylinders, will give 2tin, the 
diameter of cylinder for direct pressure. 

At first sight, one would be led to suppose that if two cylinders 
equal in area to a 26iu. cylinder, and having a stroke equal to the 
diameter of driving wheels, were connected direct to the driving 
wheels, as in the ordinary locomotive, they would be sufficient to 

















drive the carriage at the same speed as by the method I have 
adopted. This is, however, not the case; for the pistons, during a 
stroke, would only have passed over a space equal to two diameters 
of the wheels, the carriage at the same time must be moved 
through a space equal to the circumference of the wheel, which is 
more than one-third greater; in which case these cylinders would 
fail to move the carriage, having one-third more work to perform 
than they were able to overcome. 

To take one of these boilers of forty tons from Ratherglen Loan 
to the Finnieston .crane, a distance of about two miles, with the 
common carriages hitherto in use, would have required, at the 
lowest computation, 400 men. About 250 of these would have to be 
hired for the occasion, and the remainder made up of the men in 
the works ; taking them at 2s. each, the cost of the mere haul would 
be £40. But this sum does not include putting the boiler out on 
the street ready for hauling; sending forty men, when the carriage 
was unloaded, to bring it back to the works; or the trouble and 
expense connected with the hiring and paying of the men, and the 
loss accruing from the whole establishment being thrown idle for 
the greater part of a day. At the very lowest estimate, taking 
a boiler of forty tons from our werks to Finnieston crane would 
be £60. But with the steam carriage the cost is about £10. 

Whenever the large boiler is put on the new steam carriage, a 
boy is set to get the steam up, which is done in a very short time; 
the engines are put in motion, and away the ponderous machine 
goes ; and providing the streets all the way were as good as along 
Broomielaw, we could reach Finvieston crane in about two 

ours. 

The street at the exit from the works is very narrow, and the 
turn into it cannot be made at once; but by backing and forward- 
ing a little, two or three times, as a carter does with a horse and 
lorry, the turn is easily made; and so long as the carriage has good 
footing, it goes at a uniform speed of three-quarters of a mile an 
hour. By the old system of hauling with the men, the difficulty of 
getting along the soft streets was greater than with the new 
carriage, whereas the expense caused by the stoppage of the boiler 
was much greater. In the former case, during a stoppage or delay 
in the streets, the wages of 400 men were running on; while in 
the latter case the expense consists in the wages of two or three 
mechanics to work the steam carriage, and from twelve to fifteen 
labourers to lift and relay the plates, while going along the soft 
streets. The first 40-ton boiler taken from our works to Finaieston 
crane, including stoppages and everything, was under £15; while 
the second boiler of the same weight only cost about £10. 

The discussion was postponed. 





Tue Inpran Pentnsota Rawway.—The Thull Ghaut incline of 
the Indian Peninsula Railway was formally opened to the public on 
the 30th of December. Mr. Graham, the contractor’s manager of 
the line, in repizing toa toast pro by Sir Bartle Frere at the 
invariable “ Tittin,” gave some information as to the comparative 
difficulties met with in the construction of this line and that over 
the Bhore Ghaut. He said it not with surprise, neither boastfully, 
that on those two Ghauts the obstacles that were overcome, and the 
engineering talent displayed, were unapproachable by any other 
works of human hands in the world, and which opened out a traffic 
adequate for both. in the Bhore Ghaut, it was true, there were 
greater barriers to remove, difficulties to be vanquished, and 
obstacles to be overcome, yet taking that Ghaut with the Thull 
Ghaut, mile for mile, the latter displayed an equal amount of science 
and engineering skill as the former. In the Bhore Ghaat the 
gradient was 1 in 37 in a mile and a quarter; the same gradient 
extended in the Thull Ghaut in four and a half miles. In the first 
there were twenty-six tunnels and viaducts, the maximum height 
of the latter being 190ft.; in the Thull Ghaut there were thirty, 
with a maximum height of 290ft., LO0ft. more than any in the Bhore 
Ghaut. In enumerating the details of these works, he said the just 
meed of praise ought to be bestowed upon the contractors, and he 
doubted not that the ladies and gentlemen present would be sur- 
prised to learn of the great inventions and talents requisite to 
construct those magnificent works even after they were designed 
and properly matured. He said he would only mention one fact, 
which he was sure would carry conviction, which was that on those 
tiny little piers in the Eahgaum viaduct, which they inspected that 
day, rising 180ft high, platforms had to be fixed, contrivances 
invented, machines planted, and workmen engaged in raising to 
that height, and fitting each in its proper place with the greatest 
skill and exactitude, the enormous mass of materials, weighing 
upwards of 700 tons, necessary to construct that grand and magni- 
ticent viaduct; all that was accomplished, he was happy to say 
with but one single casualty, which must be admitted was absolutely 
insignificant compared with the average casualties that occur in all 
large works constructed in England. He only mentioned the latter 
circumstance to mark the advantage which India derived from 
England in the construction of works of a stupendous natare. 
But it was very doubtful if thoy would that day be inaugurating 
the opening of the Thull Ghaut had not the Government adopted 
the guarantee system ; for it was by the adoption of the guarantee 
that they were enabled to go on lavishing millions on railroads, 
passing through all adversity, and at last a a road that 
cannot but be viewed as a boon from England to India. To all 
those connected with the works which they had just passed through, 
may nge A to Mr. Terry, the engineer, he felt peculiarly thankful 
or the honest manner in which each had performed his allotted 
task; but he was sure his thanks would be nothing to the perma- 
nent satisfaction those gentlemen themselves must experience when 
they came to remember the prominent part they took in the con- 
struction of a work which must be a boon, a blessing, and a source 
of prosperity to the country at large. 
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HEYWOOD’S HOLDING FABRICS IN STRETCHING APPARATUS. 


FIG 


In apparatus for stretching and 
finishing various fabrics, the fabric 
under operation has to be firmly 
held at the selvages, and these im- 

ovements, patented by Mr. E. 

eywood, Halifax, relate to means 
for effecting this holding, and so 
that the fabric may be progres- 
sively taken hold of and released 
in its traverse under operation. 
For this purpose the two edges of 
the fabric are caused to be taken 
hold of progressively by series of 
nippers, which are formed each by 
a pair of jaws, one of which turns 
upon an axis or centre of motion, 
or is capable of sliding towards the 
other for the grip. The axis or 
line of motion of this moving jaw 
is situated opposite or nearly ver- 
tical to the line of grip, at the 
point of contact of the nipping 
surfaces, and the inclination of the 
stationary jaw is tangential to a 
point in a circle struck from the 
axis of the moving jaw and pass- 
ing through the point of grip, 
whereby the holding effect is in 
proportion to the pull exerted by 
the fabric held. Weighted, or it 
may be spring pressure, acts with 
a tendency to bring the movable 
jaws into position for the grip, and 
releasers act to release them at the 
times desired. 

Fig. 1 shows by plan view, 

rts of one end of stretching and 
Pnishing apparatus arranged ac- 
cording to the invention. Fig. 2 
shows a section of thesame. 

a, a, a, are a series of nippers, 
each of which is formed with a pair 
of jaws 1,2. ‘The jaw 1 is capable 
of turning upon the axis of motion 
8 carried by the standard 4 formed 
on the part to which the lower 
jaw 2 is fixed. The nippers are 
formed at their upper and lower 
ends 5, 5, to pass into grooves or 
rcesses b', formed in the stationary 
trames 6, b, and they have motion 
given to them in these grooves 
by means of wheels c, the teeth 
of which embrace the bodies of 
them between the parts 5, 5, andin 
their rotation give motion to the series of them by pushing them | 
along the groves '. a 

During their motion in these grooves these nippers are kept in | 
correct position in relation to each other by the shape of their end 
pieces 5, 5, corresponding with that of the grooves b'; the wheeis ¢ 
are affixed to shafts are axes c*, supported by suitable bearings, having 
motion given to them from a steam engine, or other suitable power. 
The position of the fabric as held between the nipping surfaces 1, 2, 

is indicated by the dotted line in Fig. 2, and it will be seen that each of | 
the movable jaws 1 is formed with an elongated tail 6, the weight of 
which is to give the necessary tendency to its closing on the other | 
nipping surface or jaw. Just in advance of the point where the | 
fabric is to be taken hold of by these nipping surfaces a bar d, with 
ap inclined surface, comes under the tails 6, opening the jaws 1 in 
succession, as indicated by dotted lines. The axis 4, or line of, 
motion of this moving jaw, is situated, as shown, opposite or nearly 
vertical to the line of grip at the point of contact of the nipping sur- 
faces, and the inclination of the stationary jaw 2 is tangential to a 
point in a circle struck from the axis of the moving jaw and passing 
through the point of grip, whereby the holding effect is in propor- 
tion to the pull exerted by the fabric held. Fig. 3 shows a modifi- 
cation in which several nipping surfaces 1 are applied to the same 
surface 2. Fig. 4 and 5 show a side and front view of nippers, 
with a variation in the form of the tail piece. Fig. 6 shows parts of 
the modification drawn to a larger scale. Pairs of jaws similarly 
arranged are otherwise applicable to holding fabric distended. 
When formed with a thumbscrew, or other means of attachment, they 
may be used by ladies in holding their work. 











ON MARINE ENGINES FROM 1851 TO THE | 
PRESENT TIME. | 
By N. P. Buren, Esq., Engineer. | 

Tue history of the origin of the marine engine, and its slow} 
advance, has been so often written, that I feel assured I shall not; 
cause much disappointment if I pass over that already worn-out | 
subject. I propose, therefore, to introduce to your notice the marine | 
engine as it was in 1851, and the improvements which have taken | 
place from that period to the present time. As the present paper 
alludes to the year 1851, it will not be deemed out of place to 
describe briefly the marine engines shown in the Exhibition of that 
date. The screw propeller was then making but slow progress, 
consequently the attention of our engineers was diverted from 
straining their talents to produce more perfect arrangements. The 
following examples of marine engines were exhibited :— 

For the dle wheel the engines were arranged as follows :— 
Vertical, angular or inclined, direct-acting, and oscillating ; for the 
screw propeller a more varied and numerous collection was given, 
comprising disc, rotary, for horizontal direct-acting types, were the 
following: double piston-rod, return connecting-rod, trunk; after 
which, annular, cylinder, vertical direct-acting, inclined direct- 
acting, single piston-rod, and, lastly, a beam engine. The largest 
pair of engines were 700-horse collectively, horizontal, direct-acting, 
single piston-rod. The trunk engines were 60-horse power collec- 
tively; these two examples were adapted for the screw. For 

ddle wheels, the engines of the greatest power were a pair of 140- 

orse power, of Belgian repute, the framing and paddle centres 
being of wrought iron, thus ensuring sufficient strength, with a 
reduction of material and weight. To describe each engine in detail 
would be tedious, as well as of little value to the engineer of the 
present day. Allusion to the defects and improvements will be found 
under the different descriptions of the necessary appendages, 

I will now proceed with a brief notice of the marine engines 
exhibited in the year 1862, when it will be seen that a great im- 
provement had taken place between the two dates alluded to. We 
are, I am happy to state, still making an advance, and I trust to be 
able this evening to describe these improvements; but at the same | 
time, I beg to suggest that there is plenty of room for further im- 
provement in the detail of marine engines, which, doubtless, will 
be ere long taken into consideration by those interested in these 
matters. 

In the year 1862 our International Exhibition was again held, 
and with much success as far as regards marine engines. The class 
exhibited showed great improvement, both in design and arrange- 
ment. The oscillating engines adapted for the paddle wheel did not 
exhibit much alteration, although it cannot but be said that in detail 
a change for the better was perceptible. With reference to the 
engine adapted for the screw, a complete revolution has taken place 
since the Exhibition of 1851. Valves and gear were altered, start~ 
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ing gear simplified ; positions of condensers, air pumps and valves, 
in a much more correct state ; number of details lessened ; and, in 
fact, the entire arrangement fast approaching to a nearer state of 
perfection, viz., accessibility to all the parts in action without 
disarrangement. The following is a brief account of the writer's 
observation of the class of marine engines exhibited :—The paddle 
ee were vertical and inclined, oscillating, of the ordinary type 
and arrangement. The valve gear was of two kinds—the counter 
balanced eccentric and the ordinary link motion. The air pumps 
were worked by eccentrics in some instances, and in others by 
cranks. The mode of starting was by the ordinary ratchet or wheel 
and pinion; the bilge and feed pumps were, in some cases, worked 
by the oscillation of the cylinder, and in others by separate eccen- 
trics. The means for disconnecting were of the disc and the drag- 
link kinds. Paddle-wheels were exhibited with fixed and feathering 
floats. Five examples of oscillating engines were exhibited, inclu- 
ding models and drawings. The engines for the screw propeller 
were as follow:—One pair of double trunk engines, having injec- 
tion condensers with an improved arrangement of air pumps and 
valves. The double piston rod return connecting-rod type was well 
represented ; this arrangement is used on account of the great length 
of stroke and connecting rod attainable in a given space. In the 





exhibition now alluded to there were six pairs of engines of this class, 
with injection condensers and air pumps of the ordinary arrange- 
ment, and one pair of engines with the improved arrangement of 
condensers, pumps, and valves. The single-piston type of engine 
was not largely represented—one pair with the improved injection 
condenser, pumps, and valves, and one pair with those of the ordi- 
nary kind. The single-trunk arrangement was represented by one 
pair, with single-acting trunk air pumps in the condensers. The air 
pump truuk, with double piston rods return connecting rod engine, 
was shown by drawings only. Vertical direct-acting engines were 
represented thus: one pair with annular cylinders, double piston 
rod, and injection condensers of the ordinary kind; one pair with 
single piston rods and surface condensers; and another pair as the 
last, with ordinary condensers. 


It will be understood that in the previous examples the cylinders 
were ——_ in pairs, the cranks being at right angles. In order 
to obviate the strains imposed at the extremity of each stroke, one 


firm exhibited engines with three cylinders, with spur gearing for 





reversing, stopping, &c., which were termed the expansive and 
economical principle. Lastly, I allude to the writer’s invention— 
‘‘ Burgh and Cowan's patent anti-friction trunk engine,” so arranged 
that the friction of the trunks is dispensed with, and no area lost in 
the cylinder. This arrangement was represented by a aay of en- 
gines and drawings. Having thus briefly alluded to the marine 
engines exhibited in the two International Exhibitions of 1851 
and 1862, I will now proceed to give a detailed description of each 
rtion. 

PeThe arrangement of marine engines in the hold of the ship is, per- 
haps, not generally thought to be of so much importance as it really 
is. It should be strictly understood that the attention required for 
engines of river steamers bears no comparison with that required for 
marine engines : imagine a ship in a gale, and heated ngs, and 
a faint idea can be formed of the duties required, and the reason for 
a free access to all the working parts. 

For the purpose of illustration to those present—not professional 
engineers—I will briefly specify what the necessary component parts 
of a pair of marino engines of the present day consist of, viz., cyliu- 
ders, pistons, slide valves, piston rods, slide casings, expansion 
valves, blow-through valves, eo rod guides, connecting rods, 
cross-heads, main frames, crank shaft, eccentrics, rods, links, valve 

guides, condensers, air ae and valves, injection valves, 
snifting valves, discharge valves, bilge and feed pumps, valves for 
the same, starting gear and turnivg gear, lubricators, and all the ne- 
cessary levers, bolts, nuts, &c. It will thus be seen that marine 
engineers have more difficulties to contend with than is generally 
known. To understand the use and real character of each of the 
above details is not the work of weeks or months, but years. It 
should not be forgotten either that the honour of our nation, and 
the lives of its representatives, are often in the hands of the marine 
engineer. I will now proceed with the descriptive illustration of 
details, showing defects, improvements, and suggestions for the 
future, commencing with slide valves. 

These valves govern the entrée and exhaust of the steam to and 
from the cylinders. Two kinds or classes of valves are now univer- 
sally used, the common and the equilibrium; the former is so well 
known that a description of it is scarcely necessary. I will only ob- 
serve that its use for larger engines is much on the decrease, on 
account of the stroke of the valve being due to its outside lap, which 
for large ports is considerable. Equilibrium valves are so called 
from the equal action of the steam tending to lift the valve from, as 
well as to press it on its facing. These valves are double-ported to 
reduce the stroke. One firm has lately introduced three-ported 
valves, to still further reduce the stroke. In order to reduce the 
friction of the valves on the facings, rings are used encircling the 
body of the valve, adjustment being gained by screws, ratchets, and 
springs, to prevent looseness. In some cases a communication from 
the back of the valve to the condenser is arranged, to still further 
reduce the pressure on the valve facing. Slide rods are usually one 
to each valve, but latterly two have been introduced for large 
valves, which, no doubt, greatly assist in guiding the valve during 
its action. 

The next portion in rotation will be that for working, reversing, 
and stopping the action of the slide valve, universally known as the 
“ valve-link motion.” ‘The date of the origin of this motion is 
doubtful. Mr. Zerah Colburn, in his new work on locomotive engi- 
neering, tells us, however, that 1832 is the earliest period of its 
application for locomotives. Marine engineers introduced it first) 
for oscillating dle-wheel engines; afterwards for fixed, hori- 
zontal and vertical engines adapted for the screw propeller. The 
object of the link motion is to reverse the action of the slide valve 
without disconnection. Tho links now in use are of two kinds— 
slotted and solid. The slotted link bas the sliding block within it, 
whereas that of the solid kind slides within the block. The means 
adopted for yy | and jowering the link are various. One maker 

refers to use a lever secured on a weigh-sbaft, passing over the 

rout part of the cylinders, motion being given by a worm and wheel, 
the former being keyed on or forming part of the starting whvel 
shaft. Another firm deems it better to impart motion to the lever 
by a ratchet and pinions. A third authority raises and lowers the 
link by a rod connected to a block surrounding a coarsely-pitched 
screw, motion being given to the screw by mitre gearing, while 
another firm prefers to fix the block, with the screw to be elevated 
and lowered. These two last are undoubtedly the most powerful of 
the examples given. 

The systems at present adopted for guiding the slide valve rod 
are of three kinds, First, the dove-tailed guide, similar to that used 
by tool-makers for the arm of a shaping hine ; ily, a block 
of gun metal sliding on two fixed turned rods, as guides over and 
under the valve rod; thirdly, the valve rod secured to a square bar, 
working in a bracket, and cap to correspond. This last may be said 
to be the most simple, but perhaps not so rigid as the first example. 
The double guides are complicated, but at the same time produce the 
rigid resistance to the strains imposed on the valve rod by the vibra- 
tion of the link. 

Some makers of marine engines prefer to allow the link to rest or 
hang on the block pin inserted in the lever of the slide rod weigh- 
shaft. Such a practice di with guides. Excessive vibration 
of the link on or in its block greatly deteriorates the action of the 
valve, it being understood that while the link has an ascending or 
descending motion, as well as sliding, the strain on the valve rod is 
increased, and at the same time the stroke is effected. The excess of 
the vibratory motion is painfully perceptible in the ordinary slotted 
link; the eccentric rods being connected beyond the block pin ; a 
direct action cannot ensue. The distance between the centres of 
the eccentric rods and lock regulates the amount of indirect 
action. Links of this kind are often hung from a rod connected in 
the centre to the link, either to the clip or at the back. ‘[his is 
far better than at the lower end, as the connection of the suspension 
rod regulates the ascending and descending motion of the link 
whilst at work. The link resting on the block when for going a- 
head, obviates to a certain extent some of the evils alluded to. e 
gain by the introduction of the solid link, with the eccentric rods 
connected at its extremities, is strength with less material, but the 
vibrating motion is not decreased. In order to obtain a more direct, 

and if ible a perfect, action, the eccentric rods have been secured 
to the link, so that the centre of connection may be on that of the 
block, and by this the vibratory motion is effectually got rid of. 
There have been two distinct modes of accomplishing this, which I 
have had the opportunity of observing. The first example is—two 
solid links, one on each side of the block, the eccentric rods being 
connected to pins on the outer face of each link, the inner face and 
sides being sustained in a groove in the block, which oscillates on 
its axis, in the eye of the valve rod, the links being one on each 
side. The second example is like the first in principle, but one 
solid link only is used, of a dovetailed form in section, at the inner 
face, to prevent the link from slipping out of the groove in the 
block ; the eccentric pins are fixed in the extremities of the link, 
end the rods are attached as in the last example, but with a single 
eye. The writer has designed a solid link and connection, which, 
although not superior in principle of action to the last two examples, 
is more simple in construction, and has less working portions; 
therefore it may be held to be worthy of introduction. A solid bar 
of iron is slotted at each end, to receive the single eye of each 
eccentric rod, so that the entire surface of the link remains un- 
broken ; it is secured in a block with an adjusting portion and key 
at the back, the front being open sufficiently to admit of the ascent 
and descent of the eccentric ; adjustment in front can be 
attained by loose portions and set screws, but this last is not im- 
perative, as the wear of the link and block is very slight when the 
acting eccentric rod is on the centre of the block ; the block has 

visions on each side for suspension, the valve rod having portions 
ormed to receive the block; the back part of the rod works in a 





dovetailed of the ordinary kind. es —s 
It now necessary to treat of the suspension or lifting 
rods for solid links; for this a few words will suffice. As the ascent 


and descent of the link whilst in motion are governed by the length 
and position of the rod, it is almost needless to state that the - 





sion rod should be connected in the centre of the connection of the 
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eccentric rod. The link, when for going ahead, should be down. 
It may now be argued that the vibration of the link, when for 
going astern, must be excessive. Granted; but as the forward 
motion of the ship is of the most importance, it is not unfavourable 
to Crag to adopt the connection alluded to. In some cases the 
solid link is guided at the top or bottom, but this is only required 
when an overhanging or outside connection of the eccentric rods is 
resorted to. 

The next portion for consideration is the expansion valve and 
gear ; the use of this valve is to allow the steam to be cut off at the 
early or given part of the stroke of the piston, and the expansion or 
elasticity of the steam completes the power required. Now it is 
certain that the use of high pressure steam for large cylinders 
and short strokes produces excessive shocks at the commencement 
of the strokes, and thereby entails an increase of strength in 
the materials used, so that the proportions are larger than when 
for ordinary purposes. It is clear, also, that when steam is admitted 
at an excessive pressure serene the piston suddenly, it (the piston) 
receive an impetus equivalent to the power im , and in no case 
whatever could an engine of proportions for low pressure resist the 
strains imposed by the use of high pressure steam. ‘The ordinary 
pressure adopted by marine engineers is from 20 Ib. to 30 lb. per 
square inch, more often the former than the latter. Iam not aware, 
however, of any cause why 60 1b. to 80 1b. should not be adopted, 
with a great increase of economy and power. Of course the present 
proportions of engines and boilers would have to be increased, if 
the same materials were used, but steel boilers, shafts, and rods 
might be introduced with considerable advantage, embracing great 
strength with less weight. 

Having alluded to the ordinary pressures at present used, it will 
be well now to advert to the expansion valves. These valves are 
of three kind—throttle, slide, and tubular. 

The motions imparted to the throttle valve are oscillating and re- 
volving ; the latter is now most generally adopted, but with this dis- 
advantage that the action is equal both for supply and cutting off. 

The slide valves are of the ordinary and gridiron type ;\the latter 
may be said to be the better, on account of the stroke being so short 
in comparison to that of the former. 

Tubular valves are tubes inserted in each other, with ports to 
correspond, a sliding or rotary motion accomplishing the desired 
effect. The motions imparted to these several valves are generally 
uniform, either by mitre gearing or eccentrics; consequently the 
action of the valves is not perfect. The proper motion for an ex- 
pausion valve is to open gradually and close suddenly ; to obtain 
this the old but correctly working cam must be resorted to; this 
useful arrangement is too often discarded to make place for newer 
but less correct productions. It may of course be urged that the 
cam is not applicable for high velocities, but undoubtedly its use 
might be attained by introducing stiff gear and perfect equilibrium 
double beat valves; by dividing this valve centrally a more correct 
action can be attained, in relation to that of the steam, on the valve 
while closed and open. The merits and demerits of the expansion 
valves here alluded toare almostequal. The ordinary throttle valve 
has less friction than any yet introduced, but it possesses the great 
evil of throttling the steam when crossing ; also when this valve is 
worked by levers, or has a vibratory motion, should the stroke be 
lessened, the full area cannot be attained. The last evil is dispensed 
with in the remaining example, as the ports or openings are much 
larger than required when the valve is at full stroke, and not too 
small when the leasi motion is given. ‘The friction of the gridiron 
valve is perhaps in excess of the other examples, as in the case of 
the tubular valves the action of the steam is neutralised. The 
means adopted for altering the grades of expansion valves while in 
motion are various. A spiral motion is the one universally adopted, 
and there is not the least doubt it is correct. 

I will now call attention to the following description of an expan- 
sion valve and gear which I have designed for high velocities :—A 
cylindrical casing has within it projections at given positions; two 
of these projections act as spaces between tue ports of ordinary 
tubular valves. The valve now explained is tubular, but the area 
centrally is half of that of the ends, which are parallel for given 
lengths, due to the stroke of the valve. These parallel lengths also 
regulate the neutrality of the valve while in action. At the present 
time the means adopted to impart the motion is a disc of metal with 
a circular slot ; within this slot is a brass nut into which is screwed 
a pin. The connecting rod of the valve is attached to the pin in 
the ordinary manner. The means for altering the grades of expan- 
sion is by loosening the pin by its handle, and allowing the nut to 
slide in the slot to the required position. It is almost needless to 
add that the steam enters at the side of the casing, and escapes around 
and through the valve, keeping it in equilibrium. 

The valves next is requisition are those for the ends of the 
cylinder, commonly known as relief valves. The usual kinds 
adopted are discs, with springs or weights to resist the given pres- 
sure of the steam. The action of these valves is, of course, due to 
the excess of pressure within the cylinder over that of the resistance 
caused by the springs or weights. It has been proved that in the 
case of @xcessive priming of the boilers the cylinders are suddenly 
flooded ; in order to release the water, cocks are sometimes used, 
but in many instances the springs or weights are lifted by levers. 
Now in the case of cocks, if not provided with valves beyond them, 
they must be worked by hand at each return stroke of the engine, 
or the vacuum will be destroyed. The spring valves will close 
naturally, or by the spring on its release from the hand lever. High- 
pressure steam has been lately introduced, with great advantage, in 
the place of springs, but with an entirely differently arranged valve 
and casing. 

I have arranged a relief valve, so that the spring is not tampered 
with by levers or hand power, and an instantaneous opening can be 
effected without cocks, &>, ‘The spring valve has an opening in it 
centrally to receive on its outer side a flat disc, terried the vacuum 
valve, On the inner side is a provision mitred to receive a solid 
disc valve, which, on being pressed inwards by a spindle and lever, 
allows a free exit for the steam and water. On a vacuum being 
caused the vaeuum valve, which is guided on the spindle alluded to, 
closes the opening air-tight ; by this it will be cntontoed that the 
spring has not been in requisition, but ou closing the inner disc the 
spring valvo becomes oue of the ordinary kind. Previously to 
starting the engines it is well known a vacuum should be caused 
in the condensers, also the cylinders and slide casings should be 
warmed, and the condensed water be allowed to escape through the 
relief valves or cocks. 

‘The valves used for the purpose alluded to are termed the “ blow- 
through valves.” It may be here observed that, in some eases, the 
ordinary plug cock is preferred for this purpose. When valves are 
introduced, they are — of the ordinary disc kind, but one 
firm adopts a common slide valve for the purpose, with the advantage 
of simplicity of levers, &c., and easy manipulation. 

The piston rods of marine engines are subject to excessive strain ; 
consequently, the use of guides is imperative. For the single 
pistov-rod engine the universal system isa channel underneath the 
rod, the guide-block being generally of gun metal and the upper 
portion attached to the piston-rod by bolts and nuts. For double 
piston-rod engines the guides are of two kinds: the first arrange- 
ment is as the last, and the second as for high-pressure engines, or 
double guides. To say which is the preferable mode of arrangement 
of guides will, perhaps, be deemed bold, but I venture to state that I 
deem that for the single piston-rod the best of any yet introduced. 

I cannot close this portion of the present paper without alluding 
to the admirable arrangement for tightening the gland of the piston- 
rod stuffing-boxes, introduced by the firm of Messrs. Maudslay, 
Sons, and Field. The screws are of the ordinary kind, but, in the 
place of nuts, worm wheels are used, worms being fitted to corre- 
spond; and motion can be given by a box spanner while the engines 
are at work. This is one of the most important improv ti 
tendicg to accelerate the progress of & ship during a voyage, say 
three or four months. Imagine the engines requiring stoppage 
during a gale in order to tighten the glands, and a fair estimation 
can be formed of the value of the improvement alluded to. 

Having commented, though somewhat briefly, on the cylinder 
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appendages, attention may now be given to the main frames and 
crank-shaft. The main frames may besaid to undergo a continuous 
strain, and must, consequently, be of a certain strength in order to 
preserve the requisite rigidity. The cylinder is attached to the one 
end, and the condenser at the other, while the crank-sbaft has to be 
supported in its bearings. Not many years ago a celebrated firm 
used to make the condenser and main frame in one casting; since 
that we have had the well-known frame like the letter A laid on its 
side, also the hollow frame, with a raised projection for the crank- 
shaft, and a stay from the upper portion connected to the cylinder ; 
this last may be said to be the most simple, and, at the same time, 
of less material than the A frame. As before stated, the strains on 
the frames are continuous, yet, when sudden shocks occur, from the 
racing of the engines or priming of the boilers, the tenacity of the 
cast iron is severely tested. As this is the case, wrought iron might 
be used with great advantage, both as to increase of strength and 
decrease of weight. The crank-shafts of marine engines are gene- 
rally of wrought iron, in one mass, the cranks being double, and 
forged with the shafts. Three bearings are deemed imperative, so 
as to equally distribute the strains. Now this is correct in theory 
and practice, and the writer will be deemed committing a grave 
error, no doubt, in mathematics, when he assumes that the forward 
frame and half-crank can be dispensed with, in order to reduce the 
weight and material. He is, of course, aware that the thrust and 
pull of the connecting-rod will be thrown on the centre crank and 
bearing ; but in orderto counteract this, the length and diameter of 
the shaft at that part should be increased. He would also prefer, 
in this case, to extend the frame, and connect the upper portion to 
the condenser, the cap being on the top instead of at the end, as now 
used. Screws might be employed to adjust the side brasses; the 
eccentrics could be within the cranks, or between them and the 
bearings, 

Having alluded to the principal working details, I will now lay 
before you a description of the mode of condensation, past and pre- 
sent. It is well known that the principle of condensation is to 
convert the steam into its original state. The contact of the cool 
fluid, in the shape of water, accomplishes this in the ordinary con- 
denser, and cooling surfaces in the surface condenser. 

In the days of the introduction of side lever engines, the 
arrangement of the condenser and air-pump was faulty. In some 
cases the foot valves were almost inaccessible. Not many years 
ago, being on board a steamship fitted with old side lever engines, 
which were then undergoing repair, I noticed a rope and block 
tackle over near the condenser. On inquiring of the engineer how 
he progressed, the answer was—“ I am just going to sling one of 
the men with this tackle by the heels, to inspect the foot valves; 
and that,” said he, “is no foolish job.” On further examining tho 
engines I found that an upside-down attitude was required, and, 
indeed, the only one allowed for the inspection of the valves in 
question. Happily now, however, such an inconvenient arrange- 
ment is of rare vccurrence. We also find the side lever engine is 
being superseded by that of the oscillating type. 

The arrangement of the ordinary condenser and air-pump for 
oscillating paddle engives is generally as follows: the condenser is 
situated between and below the trunnions of the two cylinders; the 
air-pumps are at an angle, with trunks and connecting rods of the 
ordinary kind ; the foot valves are at the bottom of the barrel of the 
pump; the piston has valves in it; and the discharge valve, when 
not at the top of the pump barrel, is at its side. Now the principal 
defects in this arrangement are in the position of the valves and 
condenser. When the foot valves are directly underneath the 
pump’s piston, it is obvious that an almost entire disconnection 
must be made to inspect them. Also, in the case of the piston 
valves requiring inspection, the pummp-cover must be removed, and 
to attain this the gland packing has to be slackened, and the con- 
necting rod disengaged. Now, to avoid these evils, doors might be 
introduced, but with these disadvantages — increased height or 
levgth of the air-pump passages, and a body of water always above 
and below the piston, which undoubtedly is what any right-thinking 
engineer would disapprove of, it being clearly understood that an 
air-pump will produce a better vacuum when the piston thoroughly 
discharges the contents between the foot and delivery valves at 
each stroke. 

Having thus pointed out the existing evils of the ordinary arrange- 
ment, it will not be deemed out of place to introduce a remedy. The 
condenser at the side of or below the pump is in one of the worst 
positions that can be conceived ; the idea of allowing the condensed 
steam to fall, only to be raised again, seems, on consideration, to be 
foreign to the ideas of our talented engineers. It is well known that 
iu ordinary arrangements the condenser is always in the position 
alluded to; steam even of a low pressure is larger in volume, but 
not as dense and heavy as water; it is also more elastic, hence it 
will more readily ascend. ‘This, then, being clearly understood, it 
is not unwise or impracticable to assume, that if the condenser were 
on the top of the air pump, instead of at its side or bottom, a better 
vacuum would be maintained. I beg to offer a description of an 
arrang t of er and position of the valves, both for correct 
action and accessibility. It will be understood that the condenser 
in this case is over the air pump ; the suction valves are inverted, 
consequently the weight of the water assists the action of the 
piston in causing avacuum. ‘The exhaust steam from the cylinders 
rushes up the exhaust pipe, and enters on the top of the condenser. 

The water in the air pump is discharged through the delivery 
valve, at the top of the pump, aud from thence through the delivery 
valve at the ship’s side. A door is secured opposite the delivery 
valve, and doors are provided on each side below the bottom of 
the condenser, for the double purpose of inspecting the suction 
valves and the air pump piston. 

This arrangement of condenser and air pump will occupy as 
little room as those of the ordinary kind, with the advantage of acces- 
sibility to all the working parts without disarrangement. It may 
be argued that the stuffing box, being in recess when used for 
guides, would be troublesome to keep tight or repack; but if oil be 
always kept in the recess, so as to entirely cover the gland, it would 
tend to lessen the liability of leakage; the nuts of the gland and 
bolt could be adjusted by a box spanner, or the bolts prolonged to 
the top of the condenser. In cases wherethe depth of the ship would 
admit, the recess could be dispensed with; trunks are not proposed 
for this arrangement, as their diameters would be necessarily in- 
creased, owing to the length required to pass through the condenser, 
unless a recess were resorted to as now pe 

The next portion of the subject now before us is the ordinary con- 
denser for screw engines. ‘The action of the air pump in this case 
is usually horizontal, consequently the valves are at right angles to 
the pump. To be each arrangement of condenser and air 
pump that have come under the writer's notice would occupy 
too much time, consequently a brief mention of two or three ex- 
amples on this occasion be deemed sufficient. For direct acting 
and trunk engines, with the cylinders secured together, or side by 
side, the condensers were between, and, in some instances, in front 
or at the sides of the air pump. The foot and discharge valves were 
directly over each other, the former under the pump at each end, 
the condensed water or steam being drawn throu.h the foot valves 
and forced through those above. in another instance the foot and 
delivery valves were extended the entire length of the air pump 
and es, the position of the valves over and under being as 
before, and the condenser being between the air pumps. For re- 
turn conneeting rod engines, the condenser and air pumps are sub- 
ject to great disadvantages. In order to obtain a passubly good 
arrangement, and, at the same time, occupy a moderate space in pro- 
portion to those last-mentioned, the condenser, &c., have to be 
shaped to suit the purpose required. It must be perfectly under- 
stood that when the piston rods are beyond the crank shalt (as in 
the examples now in question) there is a certain amount of space 
required for the piston rods and guides of the cross head or guide 
block, whichever may be used. It is also clear that accessibility to 
all the valves without disarrangement should be attained. ‘To illus- 
trate these desiderata the following examples will be sufficient for 
the present purpose :—In one instance the condenser is partially 
between the cylinders, and extending beyond the crank shaft; the 








air pumps are at the side of the condenser ; the suction valves extend 
the length of the air pump; and the discharge valves are between 
each pump, the pump and the valves being beyond the crank shaft. 

The next example is as follows:—The condenser and its appen- 
dages are entirely beyond the crank shaft. The air pumps are at 
the extremity or sides, and near the bottom of the condenser. The 
foot and discharge valves extend the entire length, and are arranged 
over and under the pumps in the usual form. The guides for the 
piston rods are between the upper portion of the condenser and that 
of the discharge chamber. 

Having disposed of the principal arrangements of air-pumps and 
condensers as formerly constructed, allusion will now be made to 
those of recent improvement and practice. As before stated, a 
better vacuum can be attained when the condenser is over the air 
pump instead of at the side. For direct acting engines there are 
two arrangements especially worthy of notice: Ist. The air pumps are 
worked by the steam pistons between the cranks, as near the base lines 
of the engine as the periphery of the circles will admit, the con- 
denser being one chamber directly over the air pumps. The suction 
valves are inverted in the bottom of the condenser, so as to effectually 
drain the same. The discharge chamber extends the entire length 
on each side aud back end of the condenser, the valves being nearly 
in the same line as those for the suction, but reverse in action. 
The next example is the same as the last in principle, although 
different in arrangement. The air pumps are situated as in the 
last example, but the condensers are separate, one to each engine, 
over and on each side of theair pump. The suction valves are 
inverted in the bottom of each condenser, to obtain the advantage 
before alluded to, the discharge chamber and valves being central, 
or between each condenser, and directly over and between the air 
pumps. It may now be argued, that if the two examples last 
mentioned are perfect in action and arrangement, what is the cause 
of the diversity? The auswer to this is—diversity of idea. En- 
gineers, as a rule, are averse to the act of copying from each other. 
No sentence grates more harshly on the ear of a scientific man than 
the words, “ Where did you copy this?” or is more repugnant to 
his dignity. 

Having referred to the improvement in the arrangement of con- 
densers, &c., for direct acting engines, attention will now be given 
to those adopted for double piston-rod engines. It must be borne in 
mind that for this class of engine the prolongation of the piston 
rods teyond the crank shait greatly deteriorates the arrangement of 
the air pumps and condensers, in relation to the space occupied by 
those for single piston-rod engines. In the examples now given, 
the air pumps are worked by the steam pistons, and as near the 
base line as possible. The condensers are separately arranged out- 
side the guides of the piston rods of each engine; the suction 
valves are inverted above the top of the air pump, as in the last 
examples; the discharge chamber is between the air pumps and the 
valves, on the same level as those for the suction. It will thus be 
understood that both suction and delivery are at the side, over and 
extending the length of each air pump, instead of being directly 
over them, as in some cases. 

The next example worthy of notice is arranged as follows:—The 
condensers and their appendages are beyond or outside the guides of 
each engine, the air pumps deriving their motion as in the previous 
examples, and are as near the base line as possible, so situated as to 
clear the guides. Partially over and beyond the side of each air 
pump are the discharge valves, above which is the discharge cham- 
ber ; over this, and at the side of the same, is the condenser, with 
the suction valves inverted, 

I will now allude to the system of condensation known as surface 
condensation. Mr. Hall, in days of yore, introduced the tubular 
arrangement with great advantage. Hugineers at that time were 
slow in appreciating the then presumed gain, and it is only lately 
that we have seen the surface condenser universally adopted by the 
powers that be. To condense steam properly is uudoubtedly to re- 
duce it to its natural or original state. Now, in the ordinary con- 
denser we bring water into actual contact with the steam to condense 
it. Surface condensers are to be recommended, particularly for ono 
reason, viz., the production of distilled water for the feed of the 
boilers. ‘The arrangement of the tubes in surface condensers entails 
practical difficulties as to the position most suitable, whether they be 
inserted transversely, perpendicularly, or longitudinally of the uull 
of the ship, renewal ot the tubes being often required (sometimes 
while at sea) from corrosion. 

The means adopted to render the connection of the tubes in the 
plate air-tight are numerous, ‘The usual mode now is india-rubber 
rings recessed in the plates encircling each tube, eompression being 
obtained by a nut for perpendicular tubes, aud by the vacuum in the 
condeuser for those of horizontal positions ; this is simple and ettica- 
cious, and at the same time economical. 1t must kere be remarxed, 
however, that compression of the india-rubber by vacuum can only 
be attained when tne steam is condensed by the external surface of 
the tube or within the plates. The circulation of the water is either 
through or surrounding the tubes, and is produced by pumps with 
plunger-piston or centrifugal action. ‘he position of the piston 
pumps is horizontal, motion being derived either from the steam 
piston or piston rod. The centrifugal pump requires a separate 
engine or spur gearing, &c., from the crank shaft to give the required 
velocity. 

The values of the two arrangements now used for the condensa- 
tion of the steam are about equal. In the case of the water 
surrounding the tubes the steam passes through the same, and in 
the case of the steam surrounding the tubes the position of the water 
is reversed. 

It is obvious that where internal condensation is effected a 
greater number of tubes are required, in relation to those of the ex- 
ternal system, the inner surface of the tube being less than that of 
the outer. The advantage gained by the steam entering the tubes 
may be said to be access for cleaning without disarrangement. Injec- 
tion, or ordinary condensers, are more generally used than those of 
the surface kind, on account of economy in the outlay of capital at 
the commencement. 

The injection valves for ordinary condensers are generally of the 
solid or gridiron type, the latter to reduce the stroke to open and 
close. ‘Lhe pipe tor tne dispersion of the water is usually a tube, 
with apertures, of an elongated or circular form. An improvement 
has lately been made in these pipes, by contracting the area for 
one-half the length, thus equalising the diffusion of the water 
throughout, 

The next valve necessary for the condenser is the shifting-valve, 
which is a single disc of gun metal, with a slight spiral spring at its 
back or upper part. A screwed spindle is universally used to pre- 
vent the valve trom rising, after the water and air in the condeuser 
has been blown out previously to starting the engines, It might be 
deemed neglectful if I were not to make allusion to the bilge 
injection-valve or cock, whichever may be used. This valve, 
as well-known, is only required in cases of necessity, such as 
leakages, or disarrangement of the bilge or donkey pumps. IL 
would beg to suggest that tbe bilge water should not be allowed to 
enter the condenser, on account of the generally impure state of the 
bilges. A valve and box might be arranged at the end of the air- 
pump for this purpose. 

The portions of the marine engine next for exemplification are 
the feed and bilge pumps. The position of these is so arranged 
that a free access can be obtained to the valves and surrounding parts 
without disarrangement. Some makers prefer to work the feed and 
bilge pumps in a line with each other, with one rod and plunger direct 
from the steam piston. Other firms secure the pumps side by side 
to the discharge water pipe of the cond , each pl being con- 
nected to the piston rods cross-head ; this latter improvement is more 
general than the former. In the case of hollow plunger or trunk 
air pumps, those for the feed and bilge are on each side of the air 
pump, and secured by nuts or keys. Before terminating this portion 
of the subject, it will be well to add that the valves for the air, feed, 
and bilge pumps are now universally discs of india-rabber, instead of 
gun-metal spindle valves. 


(To be continued.) 
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BOMAN ON THE BESSEMER PROCESS AS PRAC- 
TISED IN SWEDEN. 
(Continued from page 170.) 
V.—THE FINERY PROCESS. 


As soon as the Bessemer furnace has been heated to such a degree 
by the burning fuel that the outer surface of the upper portion feels 
warm to the touch, the coals that remain unconsumed are blown 
out, as they would otherwise lessen the speed of the boiling. The 
pig iron is then run into the furnace by taking away the valve of 
the lifted up foundry ladle, and by clearing out, if necessary, the 
casting hole with the hook (Fig. 13), The funnel of the furnace is 
then closed by means of two clay stoppers, of which one is pointed 
and is first introduced into the funnel, whilst the other is flat, and has 
to be pressed down upon the first. The funnel is at last covered 
with a cast iron plate, the weight of which will prevent the clay 
plugs from being thrown out by the blast. To make the running in 
of the cast iron through the m of the ladle successful, it is 
necessary that there should be a certain proportion between the tap 
hole of the ladle and that of the furnace. It has been found good to 
give the former a diameter of 2in., and to make the latter a square with 
sides 3in. long. If the hole of the ladle is too small, the running in 
proceeds so slowly that hard varieties of cast iron may begin boiling 
before all the iron has entered the furnace, in which case much iron 
is thrown out by the blast. When the proportion of the holes is as 
given, and when the depth of the funnel, as far as the lining of the 
furnace, is 15in., the running in proceeds quietly and without any 
ejection of iron. ‘The pressure of the blast is sufficiently high if it 
amounts to from 60 to 70 decimal lines of quicksilver when the iron 
is being run in, provided that the strength of the blast continues to 
increase. 

The fining process has three stages :— 

(a) The formation of slag, during which the finery slag is formed 
from the constituents of the pig iron and of the refractory furnace 
lining, by the oxidising influence of the blast. During this stage 
the flame of the furnace is so small that at times it scarcely pro- 
trudes out of the throat of the furnace; it has at the same time a 
dirty, yellow colour, and gives out but few sparks. A hissing sound 
in the furnace is now audible, and at intervals a beating of the iron 
can be heard. 

With very quick worked pig iron the throat of the furnace tends 
to be stopped up with slag, the pressure of the blast rises consider- 
ably, although the working force is the same, whilst the quantity of 
air blown in is much diminished, and the boiling up of the iron 
hindered. This, however, has not the least injurious effect upon 
the process. After a short time (the longest time that we have 
observed was seventeen minutes) the pressure decreases, the 
blowing engines work quicker, and the second stage, viz., the boil- 
ing, commences. 

When the pig iron is harder, or when much slag rich in iron has 
remained from the former charge, the boiling begins immediately 
after the pig iron has been run in. 

To prevent an excessive pressure on the blast engine and pipes, 
it is advisable to load the safety valve for a maximum pressure of 
200 decimal lines. If the pressure of the blast does not rise so high, 
and if the blast engine have more available power, this may be 
brought into use for accelerating the boiling if this should be 
delayed. ‘The speed of the engine may be afterwards diminished by 
the time the boiling is in full operation. In no instance has an ex- 
cessive hot-worked quality of the pig iron prevented the boiling ; 
but this has, indeed, sometimes taken place with too hard pig iron. 
In the last case an incipient boiling may even stop of itself. 

The increase at will of the pressure of the blast in fining very 
quick worked pig iron is required by its very thick consistency. 
‘The tuyeres are provided with long nozzles furnished with very 
small holes, by which but little blast is let into the furnace; as we 
had occasion to observe in the course of a furnace being tapped at 
this stage of the fining operation. 

(6.) Lhe Boiling.— Au unmistakeable sign of ‘the arrival of this 
stage are the violet stripes visible in the flame; a few woolly 
sparks make their appearance a little previously. Simultaneously 
with the appearance of the violet stripes, a rumbling noise is heard 
to begin, which lasts during this and the following stage, its loud- 
ness increasing with the liveliness and heat of the working of the 
furnace. ‘Ihe flame becomes long, blue with a dazzling white fringe, 
and the quantity of brown smoke that it gives is in proportion to 
the violence of the boiling and the hardness of the cast iron. 
Sparks fly out plentifully and noisily when the boiling is good; 
but only a few woolly sparks are perceptible. 

To be able to guide the boiling well, a small and easily manage- 
able valve is required, the passage of which must have a diameter 
of about 3in. ‘I'he position in the blast-pipe must be such, that a 
side view of the flame can be had. By letting off some of the blast 
through this valve, the boiling may be moderated to such a degree 
as to lessen the amount of iron ejected from the throat of the fur- 
nace. Care must be taken, however, not to stop the boiling. It 
may be here taken as a rule, that as much blast as possible should 
be given, as it is better that the furnace should eject a little iron 
than that the boiling should be much weakened by a too insufficient 
blast. As soon as the ejection lessens, the blast has to be gradually 
strengthened, which is done by first closing the small valve, and 
then increasing the force of the blast if more power be available. 
At Siljansfors the quantity of blast employed is such that the boiling 
stage never lasts at the most more than six minutes with 30 centners 
of cast iron. 

Gray cast iron behaves during this stage in a way very different 
to harder varieties of cast iron. The former boils quietly and regu- 
larly, enabling a strong blast to be employed; the latter boils with 
jerks, giving much brown smoke, and the ejection of iron is con- 
siderable, which is only slightly diminished by letting off some of 
the blast. Harder varieties of cast iron require also more time for 
boiling than gray cast iron, which causes the loss to be still greater. 

To prevent the ejection of the pig iron from the throat of the fur- 
nace, tnere are, besides letting off the blast, the following means :— 

(1.) Increasing the height of the furnace, by introducing layers 
of brickwork between the dome, or top, and the lower part. This in- 
crease in the size of the furnace is limited only by the sufficient 
liquidity and heat of the products of the finery. 


(2.) Increasing the height of the passage for the gases and altering 
itsshape. ‘The shape of the passage shown in the drawing is the 
appearance it had after having been considerably burnt out, but 
when the ejection from the furnace had got toa minimum. No use- 
ful effect has been obtained by hollowing this canal out at a place 
above the roof of the furnace, as some have done. These hollows 
get filled up so much when the working is rather slow, that the 
width of the throat becomes everywhere the same. A cross section, 
measuring 6 by 9 = 54 square inches, seems to be quite suitable. 

The proper height of a Bessemer furnace depends on the nature 
of the ore from which the pig-iron has been obtained, and this can 
only be determined by lengthened experience at a given works. 
At the places we visited, this height varied between 38in. and 50in., 
from the centre of the bottom to the extreme height of the roof. 

(c.) The Finery.—If the iron be tapped immediately the boiling 
stops, which is known by the disappearance of the smoke and 
woolly sparks, it is not sufficiently malleable and still contains from 
2°5 to 3 per cent. of chemically combined carbon. Now at this stage 
of the fining the necessary amount of carbon has to be got rid of. 
This proceeds very rapidly, and the length of time required depends 
solely on the amount of blast and the degree of hardness the product 
is intended to have, The flame is clear during this stage of fining, 
and contains brilliant particles of iron, which finally stream out like 
an unbroken tail of light. The particles of iron are at first reddish- 
looking, and turn black as soon as they strike against the iron plates 
protecting the wall. But they get brighter as the finery proceeds, 
though at times, when the working is very hot, they disappear 
altogether, if they are very small during the entire fining stage, 
and get flattened as they strike against the wall. ‘The flame gets 
shorter and shorter, drawing back into the throat of the furnace at 








Jast, while at the same time, the rumbling sound in the furnace 
ceases, and a hissing noise takes its place, If the operation is 
carried to this extreme, the product of the Bessemer furnace becomes 
refined to wrought iron, which gets more and more decarbonised, 
and soft slag, rich in protoxide of iron, being at the same time again 
produced. 

Should an accident prevent the tapping off, a conversion of all 
the iron into finery slag is only to be feared; but this can be 
easily broken out of the furnace in case it cannot be blown out. 

Much blast should be employed during the fining stage. At 
Siljausfors, for instance, this period lasted only two minutes for the 
production of soft iron, the quantity of cast iron employed being 
about thirty-five centers. 

To stop the finery, at the exact moment required to obtain steel 
of a particular hardness is the most difficult part of the new pro- 
cess. It is the duty of the conductor of the operation to 
determine this moment. Only by extended and careful practice 
can one determine, with certainty, the degree of hardness of 
the product by the size of the flame, the time elapsed after 
the boiling has ceased (the pressure of the blast during the same 
expenditure of power of the blowing engines being observed at 
the same time), and especially by the colour and brightness of the 
ejected particles of iron on striking against the wall. Different 
persons, however, can generally obtain such a degree of experience 
of the process that the amount of carbon in the product of several 
weeks willnot vary more than a quarter per cent. Fora beginner 
it is best to test the produce as soon as each operation has been 
completed, in order to assure himself of the moment at which the 
boiling stops. ‘Then, if the hardness of the pig iron and the 
working in the furnace (judging by the height of the gauge blast, and 
the expenditure of power of the blowing engine) remain the same, he 
should, watch in hand, let the blast on, guiding himself by the re- 
sult of the previous operation. 

The circumstances which influence the working in the Bessemer 
furnace, and determine it for a warm and advantageous working, 
or, on the other hand, acold working, are the following :— 

The quality and quantity of the cast iron ; the condition of the 
furnace; and especially the amount of blast that can be blown 
in, without producing too much ejection. Well-made grey cast 
iron, the quantity of which has been determined by experiment, a 
number of tuyeres (at Siljansfors up to nineteen, with diameters of 
in.) a low furnace, faultless as far as concerns its brickwork, induces 
a “ warm working.” The signs are, a loud noise during the boiling 
and the fining, the ejection of small particles of iron, strong effer- 
vescence of the Bessemer iron in the foundry ladle during the 
tapping, and in the moulds during the casting, as also a properly 
fluid, light yellowish-brown slag. The contrary conditions indicate 
acold working. 

Tue MANIPULATIONS IN THE Workina. 

The furnace and the casting ladles are heated at such a time, that 
on tapping the pig the furnaceis warm to the touch, and the bottom 
of the ladle for the steel is red hot, while the ladle for the pig 
is well dried. For the preparatory heating of the furnace small 
coal may be used, provided it be dry and pretty free from stones. 
The fire in the ladles has to be kept up with large coal. The ladle 
for the steel must be heated below the bottom also, and should be 
provided inside with a pair of loose blast pipes, so that a good heat 
may be ensured. The best place for this ladle is below the tapping 
hole of the furnace, on a proper stand. The pig iron is run into 
its ladle, and weighed. The weight of the ladle having been pre- 
viously determined, it is then raised up above the funnel of the 
furnace and emptied out, sufficient blast having been previously 
blown into the furnace to properly counterbalance the pressure of 
the mass of iron, and to force out all the coals. While the iron is 
being poured into the furnace, the blast must be increased to such a 
degree that the boiling may begin within a few minutes. Two or 
three centners of sclid pig iron, in small thin pieces, may be pre- 
viously put into the Bessemer furnace, and warmed at the same time, 
as they melt without the least difficulty during the process, 

When the sudden rising of the gauge, and the diminished 
speed of the blowing engine, indicate that the tuyeres are inclined 
to be stopped up during the stage of formation of slag, the strength 
of the blast is increased to keep them open. When the boiling 
begins, and the cast iron is grey, the tuyeres invariably get clear 
again, so that the engine works again more easily, and the pressure 
of the blast diminishes. When the boiling, judged by the appear- 
ance of the flame, is in full operation, either the strength of the 
blast is diminished, or air is let out by the small valve; so that the 
boiling mass takes its course without ejection of cast iron, and without 
brown smoke. In any case, however, the quantity of blast in the 
furnace must be enough to prevent the flame from ever appearing 
to flicker, or to seem weak and free from sparks. 

After the boiling has continued some time the blast is gradually 
increased until, from the appearance of the particles of iron, and the 
sounds to be heard in the furnace, a hot and properly fluid product 
may be expected. If steel of various and undetermined degrees 
of hardness has to be produced, then we should, by means of a 
strong blast, and a slow working of the furnace, produce a softer 
steel by means of much blast. This is because the temperature of 
the furnace rises in a higher proportion than the melting point of 
the product. 

When the boiling has ceased the cast iron stopper is drawn out 
of the tap-hole ; the workman who has to perform the tapping gets 
ready, and the manager gives his whole attention to the flame, tiie 
time, the height of the gauge, while he calmly endeavours to fix 
upon the moment exactly corresponding to the requisite degree of 
hardness of the metal. At the sign of the manager the thin brick 
which still closes the tap-hole is knocked in. The tap-bole, the 
dimensions of which must be at least 4 X 4 = 16in., in order to get 
the steel quickly out of the furnace without further fining, is then, 
if necessary, cleaned out with a long wooden pole. By the time 
the furnace is empty the blast is nearly stopped, and the casting of 
the metal is then proceeded with. 

When the finery process is over, and the moulds are filled, the 
ladle is turned over, and any remaining metal is raked out. The 
throat of the furnace, the tap-hole, and that part of the bottom of 
the furnace which is attainable through the latter, are cleared of 
the finery iron without delay. Through the tap-hole the condition 
of the hinder tuyeres is observed; the front tuyeres, the destruc- 
tion of which takes place first, are attainable after removal of the 
cast iron wedges, and may then be examined as to their length. If 
they are still 3in. long, another operation may be safely proceeded 
with without repairs, in which case the tap-hole should at once be 
closed with a brick an inch thick, in order to keep in the heat. A 
stopper, coated with clay and provided with a ring, is then pushed 
in behind the stone, whereupon the furnace may be quietly left till 
the next operation. 

Should, however, some of the brick tuyeres be burnt out, then 
the upper part of the furnace must be lifted off, and the lower por- 
tion is allowed to cool down, which may be accelerated by a gentle 
blast of air. The useless tuyeres are then exchanged for new ones, 
which are fixed in securely with pieces of brick and fire-proof mor- 
tar. Above the new tuyeres, which in a burnt-out furnace project 
considerably from the brickwork, suitable pieces of stone are fitted, 
so that the shape of the interior may approach that of a new one. 
All open holes are likewise wedged up with mortar and pieces of 
stone, the crust of slag having been previously removed he bot- 
tom of the furnace likewise requires to be replaced, should it be 
burnt out to such a depth that the apertures of the tuyeres are a 
couple of inches above it. The tap-hole is finally closed in the way 
already described, and the dome replaced, after which the furnace 
has to be warmed with about two tonnen of coal or small coal, by 
means of a gentle blast. 

Tue Tueory or THE Process. 

But little can here be said in addition to the explanation of the 
theory of Bessemer working given by M. A. Grill in the * Annalen 
des Eisen Kontors.” A few calculations of the quantity of air blown 
into the furnace show that all the atmospheric oxygen introduced 
is there absorbed. During that stage of the process which we have 











called above the formation of slag, the greater part of silicon, and 
but little carbon, is oxidised. ‘This is proved (apart from the 
behaviour of the white cast iron, poor in silicon, which begins 
boiling the moment it is struck by the blast) by comparing the 
subjoined analyses of cast iron with the time they each took to boil 
in the Bessemer furnace, other circumstances being the same. 

It is here very evident that the time occupied in the formation of 
slag depends on the amount of silicon and the quantity of cast iron 
employed for each charge. During the boiling the carbon and gra- 
phite is oxidised partly by the finery slag and partly directly by the 
blast; white cast iron having no distinct stage for the formation 
of slag. The colour of the slag gets to be lighter, the protoxide of 
iron becoming, at the same time, mostly reduced. When the cast 
iron is freed from so much silicon and brown carbon that only about 3 
per cent. of the latter remain, the violent boiling ceases, and the 
real fining begins. This we may, perhaps, look upon as a direct 
finery by blast, because even the hardest steel is accompanied, 
during a good working, by a light-coloured y laey in iron, and 
because it seems strange to us to assert that ery slag is being 
continually formed and immediately again reduced by the carbon 
of the iron. 

The stages of the fining which we call the forming of the slag 
and the boiling, seem, apart from everything else, to perform the 
same as the refining in the puddling and the other finery methods. 
They convert the raw pig into a metal free from silicon, and poor 
in carbon, like that which is attempted to be made, though incom- 
pletely, in the blast furnaces by means of heavy charges of ore. 

(To be continued.) 





Tran Vattey Ratuway.—The works of the Teign Valley Rail. 
way, we are informed, are about to be re-commenced, and will be 
pushed forward vigorously. 

Some of the French newspapers announce that M. Arman, the 
shipbuilder of Bordeaux, has received an order to build “ten large 
vessels of war” for the Prussian Government. What their size is 
to be, or whether they are to be in wood or iron, our contemporaries 
do not state. 

An Australian correspondent writes to us as follows :—“ A comet 
was visible here (Casterton, Victoria, Australia) this evening 
(January 20th, 1865) about 8.30. Its bearing was about south- 
west and three degrees above the horizon; the brush on tail being 
perpendicular to the plane of the horizon and about ten degrees 
long ; the nebula appears about the size of a star of the first magni- 
tude, and in brightness like one of the third or fourth magnitude ; 
it was enveloped in a faint tinge of the last light of sunset, and had 
a very pleasing appearance. 

Lyminoton Dockxs.—The first meeting of the Lymington Docks 
and Harbour Company was held at Sir Charles Fox's offices, in 
London, on Wednesday. The bill for extending the powers of the 
company with a view of enclosing vast tracts of mud land skirtin 
the sea shore, on the eastern side of the river, passed a committee o 
the Ilouse of Lords, without rd opposition. Two eminent con- 
tractors for public works visited the town last week, and proceeded 
to the locality of the projected docks for the purpose of an inspec- 
tion. 

Liqu Guivr.—The use of this substance has become very ex- 
tensive in France, and it may be useful to give the process by which 
it is obtained. A kilogramme, 2} 1b. avoirdupois, of good glue of 
Cologne, or Givet, is dissolved in a litre of water in an earthen pot 
plunged in hot water, the water lost by evaporation being replaced. 
When the glue is completely dissolved, one-fifth of a kilogramme of 
nitric acid at 30 deg. centigrade is added; the acid throws the solu- 
tion into a violent state of effervescence, and a quantity of reddish 
coloured gas escapes. When the mixture has become quiescent it 
should be wel! stirred, set aside to cool, and afterwards placed in 
well stoppered vessels for future use, 

Dreecr TeLecrarsic CoMMUNICATION BETWEEN Sweven, Norway, 
anp Great Barrain.—We understand that a company is in course 
of formation having for its object the establishment of a direct 
telegraphic communication between Sweden, Norway, and Great 
Britain. It is proposed to lay down a submarine cable between 
Eyersund, on the west coast of Norway, and Peterhead, in Scotland. 
The distance is about 300 miles, and the capital required to be 
raised in the three countries is £60,000. The undertaking is got 
up quite privately among persons directly interested in the trade. 
It will doubtless be the means of giving greater activity to the trade 
of the countries interested, as the communication will be direct, 
speedy, and less expensive by about 60 per cent. compared with 
existing rates for transmission. 


Tne Voyace or tHe CutnA.—The Cunard steamer China, 
Captain James Anderson, which sailed from New York on the 8th 
instant, and landed her telegrams and mails at Queenstown on 
Friday, arrived in the Mersey on Saturday morning. The voyage 
was an extraordinarily fast one. The passage from New York to 
Queenstown was periormed in eight days fourteen hours and eight 
minutes, deducting the difference of time —a feat unparalleled in the 
annuals of screw steam navigation. The China’s voyage is several 
hours shorter than the fastest ever made by a screw steamer, and 
has rarely been excelled even by paddle steamers. The log shows 
that on every full day the China steamed considerably more than 
300 knots in the twenty-four hours. On one day (the 13th instant) 
she accomplished the great distance of 307 knots, and we believe 
that the passage throughout was performed at an average speed of 
almost 14 knots per hour. 

Fire.—We regret to announce the destruction by fire of the pre- 
mises of Messrs. Bunnett and Co. (Limited), the well-known manu- 
facturers and patentees of revolving iron shutters. The fire broke 
out about three o’clock on ‘Thursday morning, and, notwithstanding 
every exertion, the building, with most of its valuable contents, be- 
came a total wreck. The entire loss amounts to nearly or quite 
£10,000, the greater portion of which is covered by insurance in the 
Sun Office. We have received the following circular, which has been 
issued by the firm:—* New Cross Works, Deptford, Kent, S.E. 
March 23rd, 1865, London office, 17, Queen-street, City; Glasgow 
office, 199, Buchanan-street. Gentlemen,—We t to acquaint you 
that this factory was burnt down last night; we have, therefore, to 
beg your forbearance for afew days in the completion of your orders. 
We are making arrangements for the hire of a factory in our neigh- 
bourhood, where our hands can go to work while the factory is re- 
building, and we beg to assure you that no time shall be lost in pres- 
sing forward your works to completion.—Your obedient servants, 
Bunnerr anv Company (Limited). 

‘Trape in Susrrisip.—The orders received from the home markets 
for finished goods are moderate, though scarcely an average, the 
London and cotton district markets in particular being languid. The 
tendency in the foreign and colonial market, with a few exceptions, is 
towards further depression, and business is consequently languid in 
most of the old staple branches of trade, such as cutlery, silver 
plating. and edge tools. ‘The machine, engineer's tools, and boiler 
makers are, however, well employed. For the home markets steel 
is in fair demand, for agricultural and other implements. These and 
the railway orders keep many houses well employed, but the 
American and other foreign markets, France and Germany alone 
excepted, are dull; and some of the ——- steel works are onl 
partially in operation. The armour-plate branch continues languid, 
and there is but a small trade doing in large castings generally, 
heavy guns and steel shot. The first annual meeting of the share- 
holders of the firm of John Brown and Co. was held last week, under 
the presidency of Mr. Brown, who stated that the turn-over during 
the past year exceeded that of the previous year by £100,000. 
When some branches had been dull, there had been increased 
activity in other branches, which had more than counterbalanced the 
deficiency. He was quite sure the shareholders would be satisfied 
with the result of the year’s operatioas when they were made known 
to them. After some conversation the meeting was adjourned to 
the latter end of May for stock to be taken, so that the dividend 
might be declared on actual and not merely on estimated profits. 
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! |Tuts improved process, patented by Mr. James Webster, engineer, 
Warwick, consists in bringing the zinc ore or oxide of zinc ina 
finely divided state into the presence of molten iron or other sub- 
stance which melts at a temperature superior to the volatilising 
point of zinc. 

A convenient mode of carrying out the invention is shown in 
the accompanying engravings, in which Fig. 1 is a front elevation 
of the apparatus; Fig. 2 is a side elevation; and Fig. 3 is a longi- 
tudinal vertical section taken through the centre of the apparatus. 

A is a cupola or smelting furnace, similar in principle of construc- 
tion to those ordinarily employed for melting or smelting iron. 
Above this furnace is placed a vessel or chamber B containing 
pulverised zinc ore, or other compound containing zinc, which 
together with nitrate of soda, also pulverised, is carried down a 
pipe or channel C, and supplied in a regular manner to a close 
chamber D, into which the molten iron is run from the cupola or 
smelting furnace, as seen in Fig. 3. A regulated quantity of the 
zinc ore is —- from the pipe or channel C by means of a 
rotating screw E, which is adapted to the lower end of the pipe or 
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channel ©, and by its continued rotation will force the pulverised 
ore forward into the molten metal in the vessel or chamber D, 
where it will become volatilised by the high temperature tc which 
it will be subjected when in contact with the molten metal in the 
vessel D. The propelling screw E, with the gear for driving the 
same, is shown detached in section at Fig. 4. From the close 
vessel D the vapours of zinc are conducted through a pipe F ( Fig. 2) 
to a vessel G, containing water, and on the vapours being allowed 
to escape below the surface of the water the metallic zinc will be 
deposited at the bottom of the vessel, and the incondensible gases, 
such as the carbonic acid and carbonic oxide, will escape into the 
atmosphere. The vessel D, into which the zinc ore is brought in 
order to be acted upon by the molten metal, will after a time become 
charged with slag, which must from time to time be tapped or drawn 
off as in cupola furnaces. The nitrate of soda is used with the 
zinc ore for the purpose of keeping the slag in the vessel D thin, so 
that it will run easily. This nitrate of soda is not, however, 
indispensable for the purpose of this invention, and other chemical 
agents, such as caustic soda or carbonate of soda, may be employed 
for effecting the same object. As the action of the zinc on the 
molten iron is exceedingly beneficial, and refines and purifies the 
metal, and improves its quality, it may be found convenient and 

nercially advantag and profitable to use the commonest 
description of pig iron, which when it has been used in the manner 
above described will, it is claimed, be greatly improved in quality, 
and will, consequently, be more durable than before. As the iron 
will be continually ranuing from the cupola or melting furnace A 











IMPROVEMENTS IN THE MANUFACTURE 


Ne 
ngs INS, 
melalAN Ps 


wee 























down tho inclined channel A! into the vessel, it will gradually 
accumulate in the vessel, and as it will be purified during the opera- 
tion of volatilising the zinc it will pass under the inverted 
bridge D? and run over from the open space beyond into any 
suitable receptacle. The vessel D is provided with a lid or cover D', 
which is suspended from a chain, whereby it may be lifted up when 
it may be desired to obtain access to the interior of the vessel. 
This vessel is also provided with another opening D*, situate 

pposite to the inclined channel leading from the cupola or melting 
furnace A, as seen in Fig. 3. The opening D® isclosed by a suitable 
cover or plug, which, however, — be easily removed when access 
to the channel leading from the melting furnace is required, as will 
from time to time be the case in consequence of slag accumulating 
in and obstructing the channel. The bottom of the vessel or 
chamber B above, containing the zinc ore, being inclined, the 
pulverised ore and other ingredients will descend of their own 
weight into the tube or channel C, and will be pushed forward by 
the screw E, which is rotated by means of the toothed gearing E', 
which is actuated by a band H passed round a pulley I. 








PROPOSED EXTENSION OF COAST TELE- 
GRAPHY. 


For a number of years past a system of semaphore telegraphs 
has been in operation between Liverpool and Holyhead for the con- 
venience of the owners of ships and others in Liverpool, and the 
masters of vessels passing Holyhead and other intermediate points 
of the coast. The system has been under the control of the Mersey 
Docks and Harbour Board, who have maintained the stations out of 
their own funds, making no charges for the transmission of 
messages, and it has been found of very great utility. The 
existence of these stations has induced the Lords of the Privy 
Council to communicate with the Dock Board with the view of 
obtaining information as to the cost of working and maintaining 
stations, the cost of the stations, and the staff required at each ; the 
nature of the charges made for the transmission of messages, if 
any ; how payment is obtained, and whether from owners or from 
masters or otherwise; whether the stations are electro-telegraphic, 
and any other information bearing upon the subject. In the com- 
munication a these inquiries, it is explained that the Lords 
of the Privy Council have been in correspondence with Lloyds’, 
and the Shipowners’ Associations of London and Liverpool, and 
that it is in contemplation to establish at certain points of the 
English coast semaphore or signal stations, for the purpose of 
enabling passing ships to communicate with the shore, giving 
orders or transmitting messages to owners, or to receive orders and 
messages in return. These stations are intended to be connected 
by telegraphic wires with each other, and also with the —— 
telegraph stations of the country. The Government are of opinion 
that shipowners and others will not object to a reasonable scale of 
charges to be imposed for the transmission of messages ; but, should 
the Government undertake to establish and manage a system of 
coast stations, it is explained that the first object would be to make 
those stations self-supporting. The Dock Board, at its meeting on 
Thursday, expressed the utmost willingness to facilitate the views 
of the Government in this matter, and such information as may be 
useful will be transmitted. 








Ocean Tetecgrarny.—The Court of Chancery is about to be 
occupied with a case between rival promoters of companies for 
effecting telegraphic communication between Europe and America 
via the Azores, The plaintiffs are the European and American 
Submarine Telegraph ears me A (Limited) and William Glover. 
The defendants are -Admiral George Elliot, Rear-Admiral the 
Hon. L. James Robert Drummond, C.B., _—_— Sir John Charles 
Dalrymple Hay, Bart., M.P., Admiral Sir rge Rose Sartorius, 
Knight, the Hon. William Napier, William Rowett, Major- 
General Wm. Wylde, John Alexander Penniger, and William Charles 
Tupper. The bill of complaint sets forth that in March, 1857, the 
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Portuguese Government granted to Major-General William Wylde 
and the late John Lewis Ricardo, Esq., the exclusive right for 
twenty years to lay down submarine lines of telegraph to the 
Azores. In May of the same year the defendants Pinniger and 
‘Tupper, who had become interested in this concession, agreed for 
themselves and their co-partners to sell it to Serjeant Glover for 
£10,000 in cash, and £5,000 in shares of the contemplated 
European and American Telegraph Company, with an understand- 
ing that the purchase was to be completed when the concession 
had been ratified by the Cortes, ard not before. For some time 
after the concession was granted, such was the confusion caused by 
a chauge of ministry{that the Portuguese Cortes was unable to attend 
to any but the most urgent matters. The concessionists, therefore, 
did not press their claims, and these have subsequently been 
opposed by Rowett and others of the defendants. Karly in 1864 
these latter formed a company, which is about to be incorporated as 
the Ocean Telegraph Company (Limited), and which is to lay 
down submarine telegraph cables from Brest and Cape Fiuisterre 
to the Azores, and thence to America. This it proposes to do by 
virtue of a French concession procured by the defendant Rowett, 
and in violation of the exclusive iesy + granted by the 
Portuguese government, and purchased by Serjeant Glover. In 
July, 1864, the serjeant cautioned the promoters of the company, 
through his solicitors, against infringing his rights in the matter. 
The affair was referred to arbitration, and it was agreed that upon 
the Portuguese concession being perfected by the Government of 
that country, Serjeant Glover should sell his interest therein to the 
Ocean Telegraph Company for £80,000. In the present year the 
promoters of the company have sent out one of their number, 
Admiral Sartorius, to Lisbon, to procure a concession similar to that 
in the possession of the plaintiff Glover, and have passed a resolu- 
tion attempting to repudiate the agreement entered into between 
themselves and him. The plaintiffs charge that five of the 
defendants have used the influence belonging to them by virtue of 
their official position, to induce the Portuguese government to grant 
to one of these defendants a new connection of the right to use the 
Azores for telegraphic purposes. 1'urthermore, they charge that the 
letters written on the matter by two of the defendants were written 
on the official paper belonging to her Majesty’s Government, and 
bore the official stamp, and this for the express purpose of unduly 
influencing the Portuguese government. The plaintiffs pray for an 
injunction restraining the defendants from endeavouring to pro- 
cure such aconcession as they seek ; also binding them to complete 
the agreement of the 6th May, 1857; and declaring that, should the 
defendants obtain the concession in question, they shall thereupon 
pay to the plaintiffs the sum of £80,0u0, as stipulated in the agree- 
ment of December, 1864. 

Sours Kensiverox Musevm.—During the week ending 18th 
March, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,416. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 5 p.m. 1,664, 
total, 12,080. From the opening of the museum, 5,159,815. 

Nava. anp Orpnance.—Mr. Walter W. Williamson, inspector of 

inery inthe Mediterranean, has been appointed to succeed Mr. 
Rumble at Sheerness; and Mr. Robert Nicoll, now chief engineer 
on board the Renown, has been promoted, and will proceed to 
Malta to supersede Mr. Williamson. The new transport fleet 
which the Government have decided upon building for the convey-: 
ance of our troops out and home from India is to consist of the 
Crocodile, to be built by Messrs. Wigram, with engines by Raven- 
hill, Salkeld, and Oo.; the Serapis, by the Thames Shipbuilding 
Company, engines by Humphrys, Tennant, and Co.; the Euphrates, 
by Laird Brothers, whoalso wiil supply the machinery ; the Jumna, 
by Palmer and Co., with engines by Humphrys, Tennant, and Co.; 
and the Malabar, by Napier and Son, who build both ship and 
engines. The tonnage of the ships is fixed at 4,173 tons, and the 
nominal horse power is to be 700. It is stated that the two first 
named are to run on this side, and the remaining three on the other 
side of the isthmus. 
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TO CORRESPONDENTS. 


Norice.—A Sprctau EpitTion of THE ENGINEER ¢s 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

W. F. (Natal).—We can only advise you to make your invention known in 
England by advertising it. 

PAaTERFAMILIAS.—You cannot procure a better elementary work than 
Lardner’s ‘* Treatise on the Steam Engine” ( Weale’s series). 

W. G. C.—Jf you can prove, in the absence of a special agreement, that the 
mischief was done wilfully, or through very gross negligence, you can make 
them pay, not otherwise. 


Novics.— Let B = breadth of teeth in inches, P = pitch in inches, V = velo- 
city of pitch line in feet per second, = H actual horse-power which may be 


2 
transmitted. Then H = au 


T. C.—The power required to punch plates varies almost precisely as the area 
of shorn surface, that is to say, while the thickness remains constant the 
punching power must vary as the circumference of the holes. We are unable 
to give you the maximum distance at which the Armstrong gun will punch 
4}in. plates. 

Youne EnQuireR.—ZJt is practicable to supply a cylinder as you propose 
with steam which has first passed through the jacket, but you will find it 
very wasteful, because a considerable quantity oy water is certain to be con- 
veyed into the cylinder. You could pass steam through a jacket from a 
small high pressure boiler into the main boiler—a scheme which may be 
adopted, when surface condensers are used, to maintain the supply of fresh 
water with some advantage. 





MALLEABLE CAST IRON. 
(To the Bditor of the Engineer.) 
Sir,—You would greatly oblige if you would tell me the strength of 
malleable cast iron. Wrovent Iron. 
March 20th, 1865. 
[ We believe that all that is accurately known on this subject has been published 
in Tek Enernerr.— Ed. 2.) 





LATTICE BRIDGES. 
(To the Editor of The Engineer.) 

Sir,—In making wrought iron lattice or braced girders it is usual to 
employ double or sing'e bars, as the case may be, of chan nel iron, T iron, 
angle iron, or flat bars, as being easivy obtained. 1 should feel obliged if 
you, or any of your readers, would kindly give mea formula for the value 
of the above sectio:.s when used as stratts. 


March 18th, 185. A Foreman Baiper BuiLper. 





(To the Editor of The Engineer.) 

Sin,—Can you, or any of your correspondents, supply mo with a draw- 
ing or description of a farnace for heating rivet iron where the rivets are 
made by machinery? In all the furnaces I have seen the iron, during the 
process of heating, is more or less oxidised ; this is what I want to avoidas 
far as possible. I should feel much obliged if you would give me your 
advice on this point through your valuable paper. A. B.C. 

March 17th, 1865. 





(To the Editor of The Engineer.) 

Sir,—Could you, or any of your correspondents, kindly inform me, in 
your next, of any method of bronzing copper (not being the process with 
crocus, which destroys the metallic appearance)? The process used on the 
French bronzes, statuettes, &c., would be more nearly the colour I should 
like to obtain. BRONZE. 

March 21st, 1865. 





MEETING NEXT WEEK, 
InsTITUTION OF Civil, ENGINEERS.—Tuesday, March 23th, at 8 p.m.: 
Discussion upon ‘Drainage of Paris,” and ‘‘ Metropolitan System of 
Drainage.” 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tus ENGINERR can be had, by order, from any newsagent un town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
i made. 


will be 
THE ENGINEER is registered for transmission abroad. 


Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ali other 
letters and communications to be addressed to the Bditor of TUB ENGINEER, 
163, Strand, London, W.C. 


THE ENGINEER, 


FRIDAY, MARCH 24, 1865. 














ENGINEERS AND THEIR CLIENTS. 

To suspicious minds nothing is more natural than to 
euppose that engineers directing works for which vast 
sums of money are paid to contractors are often tempted 
with bribes, and that these are sometimes accepted. A 
high-minded man, especially if he be a member of the pro- 
fession thus reflected upon, will, on hearing such a suspicion 
expressed, incline to horsewhip whoever has uttered it. 
Let a class of men, he will say, be judged by their best 
representatives, and engineers can point to scores of names 
of those who, not less by the brightness of their own cha- 
racter than by their skill and ability in designing and 
directing great works, have made the term “an engineer ” 
one of honour wherever it is spoken. But there are prac- 
tically-minded men, who never profess sentiment, nor 
betray emotion, nor give way to passion. They see no 
slander in a suspicion expressed in such general terms that 
@ solicitor could never get hold of it, and bring it home 
against its author. So, too, men of matured judgment 
are willing to let each idle tale pass by, and are content to 
rest upon the test of time, which proves all things. 

An engineer, in these times, commands an amount of 


confidence hardly less than that accorded to a first-class 
general of old. if he need one million of money or ten, he 
gets it. The public have the utmost faith in him, and will 
do whatever he requires. His judgment is taken at every 





step of a work committed tohim. We are not speaking of 
the upstarts who, without training or tried skill, put them- 
selves forward for great undertakings, nor do we wish to 
slight those men of real genius who, although not every 
one has been told of it, have, nevertheless, won their way 
to the respect of competent judges; but we may say, and 
none will contradict us, that the engineer of established 
reputation rules now-a-days with a mighty influence. 
Now, in saying this, it is but a matter of course that he 
need not go out of his way for temptation. There are 
those who would buy him at any price, and bid for him to 
his face, if they dared. Now-a-days, when there are com- 
panies of limited liability for the — purpose of “ promo- 
ting” other companies of limited liability, what would not 
be given for the name of a truly first-class engineer on 
the prospectus of a railway company for opening up 
the country about the North Pole, or for carrying out main 
drainage works in Timbuctoo? And there are contractors, 
too—not those men of name and fame in their business, and 
for whose characters any one of us would vouch—but new 
men, who are speculators or nothing, who would give a 
thousand, or ten, or a hundred thousand pounds, as the case 
might be, to a great engineer who would secure them the 
contract—and a great engineer could do this if he would— 
and who would not be “hard on them” for shortcomings 
in its execution. There is a saying that one great class of 
fools believe in everything, while another class, not less 
foolish, believe in nothing. There may be those who would 
not believe, if asked to do so, in the probity of a great en- 
gineer, but they would be blind, indeed, could they not see 
for what a stake he plays when he stakes his own c ter. 
It may be that the public, knowing little of engineering, as 
they know little of the thoughtful and varied details which 
go to make up any other liberal profession, may, in their 
liberality, have over-estimated, and so over-paid, the ser- 
vices of the engineer. We cannot think so, however. It 
is natural that we, accustomed to the history, routine, and 
results of so many forms of engineering, should look upon 
these as almost matters of course, and should think no more 
of bridging the Channel than a surgical professor would of a 
new operation for fistula. But it is not in the nature of 
things that the public can ever take this view. Yet while 
they wonder and admire, they invariably bestow their 
verdict of approval = the successful, and not upon the 
unsuccessful, man. hoever, as an engineer, has made a 
name, has won it. There need be no doubt of that. And 
it is his good name with which he would trifle, were he to 
parley with those who would offer him a bribe. There 
might be no lack of secresy, but it might at any time go 
forth. A dirty transaction cannot, as a rule, be long con- 
cealed. And what would become of the great name when 
it was known that its possessor had lent it to a sham, or 
that he had, while in the receipt of large sums from his 
clients, and in the full enjoyment of the confidence of all, 
taken a bribe from those over whom his clients had paid 
him to exercise control ? 

But there are those who will say, and with reason, that 
the fear of exposure has never yet been sufficient to pre- 
vent, not merely crime, but many grades of misdoing, even 
where the chance of detection was many times greater 
than in the case of an engineer accepting a bribe—a case 
in which, were it known, there are thousands who would 
fail to see in it any great impropriety, and who, even with 
honourable impulses of their own, might set it down as “a 
way the engineers had among themselves.” ‘There is a 
something, too, which invites suspicion in the fact that 
engineers are paid by a “ commission” upon their works. 
The word “commission” smacks of the commercial tra- 
veller ; and we could wish there were another term for it 
in the case of the profession. Yet the payment by “ com- 
mission ”—or, in other words, in a fixed proportion to the 
money value of the work executed—is, no doubt, the most 
fair for all parties. It does strike oddly to hear of an 
engineer having secured “a contract” for the engineering 
of a line of railway, as it would be to hear of a barrister 
taking a contract to conduct a long and difficult case 
through half a dozen courts ; yet this is the common-sense 
commercial manner in which an undertaking for a certain 
amount of work for a percentage must be accepted. 
There is, too, competition as to the very rate of this per- 
centage, which is, by no means, always exactly what it is 
supposed to have been fixed by custom. And there is, 
besides, the fact, known to almost every contractor and 
man in large business in engineering works, that commis- 
sions are asked, and, almost as a matter of course, given, 
to “ parties,” as they are shrouded in that most compre- 
hensive—as it is the most hackneyed—of all terms ; 
“ parties” who sustain a subordinate relation to the en- 
gineer. Engineers themselves would, perhaps, sooner than 
any one else, scourge those who thus help to bring them 
into bad repute; but, in most cases, the “ commission ” 
goes over their heads, and they could not trace it if they 
would. They cannot help some one giving the word, when 
a great work is yet on paper in their office, that it will be 
offered for contract on such or such a day, and this is 
enough to lead to early and advised applications. To how 
many expectant contractors the word may have gone, and 
how many would pay as a thing, of course, it is impossible 
to say. 

There are, and always will be, exceptions to every rule, 
and there are, no doubt, a emall proportion of the large 
body of engineers who do, on every opportunity, obtain 
commissions from the contractors over whom they are 
themselves appointed to watch. There is nothing penal, 
however much there may be that is dishonourable, in such 
conduct, and there is not that chance of its detection which 
we wish there was. We can only say that we are certain 
that no engineer of real position would stoop to it, and that 
there is nothing more galling to a high-minded pro- 
fessional man than > _— 2 — oe he is 
suspected of it. To us regarded by low minds, or even 
by those who always profess, as a pretended matter of 
reason, a low estimate of human nature, is, perhaps, one of 
the necessary penalties of professional eminence. It is the 
more annoying because one cannot “ live it down,” inasmuch 
as those who will insist upon their suspicions will equally 
insist that the object of them, in living at all, lives by the 





very means at which they hint. It is enough to say thata 
sensible man must rest content to let such rumours pass by, 
knowing, as he should know, that although there must 
always be detraction in this life, he will obtain his 
full share of respect after all. As for others, although we 
need not moralise, we may say that as one of the most cer- 
tain of the revenges of time, he who does tamper with a 
position which men honour only because t, when 
rightly maintained, it deserves honour, will assuredly find 
that honour withheld when his conduct becomes known. 
There might be many to excuse him, but not of those 
whose confidence he really requires. Although some may 
yield, most men, in their hearts, hate jobs and despise those 
who stoop to them. Even those who would soonest share 
in them themselves hate them in others, and they would be 
among the most loud-mouthed in denouncing those who 
were found out. "Whoever chooses to do that of which he 
could not deliberately approve ten years afterwards, and in 
the presence of the best men of his acquaintance, should be 

repared to forego much—perhaps most—of all that men 

eem best worth living for. 


PASSENGERS AND GUARDS, 


Suc of our readers as have read our past volumes 
attentively will say that we have long and consistently 
urged the adoption of means of communication between 
railway passengers and the guard when the train is in 
motion. We have, all along, seen the almost imperative 
necessity for such a communication, and we have never 
believed that, if railway managers but chose to provide it, 
there would be the slightest difficulty in doing so. But 
for a long time there was the calm assurance that “there 
was not, after all, any considerable amount of danger which 
a passengers’ signal could prevent.” One would think 
that the public had been sufficiently frightened and alarmed 
by repeated accounts in the papers of outrages and hair- 
breadth escapes, where almost all danger would have been 
prevented had the passengers been able to call the atten- 
tion of the guard. How long is it since two men, close 
prisoners for two hours in a London and North-Western 
Railway carriage, between Rugby and London, struggled 
during nearly the whole of that time with a maniac, who 
was doing his utmost to kill them with a knife? How 
long is it since Mr. Briggs was killed in a railway carriage 
—no one yet knows in exactly what manner—but where 
it is not unlikely that a passengers’ signal would have 
saved his life? ‘These are cases that at once came to be 
known all over the kingdom ; “ but,” many are disposed to 
say, “they are quite exceptions.” Thank heaven that 
they are so; but that is no reason why they should not be 
provided against. There are accidents, however, of less 
note constantly happening, the consequences of which 
might he almost certainly averted by the introduction of 
prover signuls within the train. But for letters to the Zimes 
(which the railway companies never deny), these accidents 
might not become known, but they are not the less calcu- 
lated to alarm railway passengers. In the Zimes of 
August 31st last was a letter detailing an accident, not, it 
is true, upon an English, but upon a French line, where a 
compartment full of passengers came near being burnt by 
a large lump of live coke shot into it from the locomotive. 
With much burning of the hands, and at great risk, it was 

t out of the window, but the train could not be stopped. 
& the Zimes of the very next day was an account by a pas- 
senger in a London and North-Western Railway train, 
which got on fire, and which burnt for some minutes, while 
the passengers were endeavouring to attract the attention 
of the guard. ‘That trains are not on fire oftener than they 
are is, indeed, a wonder, A ph inthe Zimes of 
August 31st last, mentioned five cases which had just then 
occurred, where fields adjacent to the South-Eastern and 
London, Chatham, and Dover Railways had been fired by 
sparks from passing trains. But besides fires there are 
other accidents which now and then put the lives of rail- 
way passengers in mortal peril, perhaps for half-an-hour at 
a time, during which space the guard is as inaccessible as if 
he had been left behind at the last station, On Monday 
week an axle broke under a fast train on the Great 
Western Railway, and the frightened passengers had to sit 
out the whole run from Reading to London, expecting every 
moment to be dashed to pieces. Not only was the guard 
beyond call, but it appears that he was sorting parcels in 
his van during the whole time. On Thursday week a tire 
broke under a Great Northern train, running between 
Retford and Grantham. A nger writing to the Zimes 
says the carriage he was in, “ having left the rails, went 
bumping along for a mile anda half, and subsequentl 
was capsised on its side, and dragged over 100 y 
in that position.” Did we watch the papers, and tabulate 
a list of all the accounts which appear of accidents like 
these, the result, we believe, would make even Mr. Milner 
Gibson himself, who, in the House of Commons, is so cool 
over such matters, a little uncomfortable whenever he took 
the Great Eastern line down to Theberton House. And 
we have as many accidents to expect in the future, Just 
as the means of security have been increased, so, as a rule, 
have railway men increased the strain upon their rolling 
stock and lines. They have generally discounted the ad- 
vantage of even improvement, in some way or other, with- 
out giving to the public the absolute benefit of it. Steel 
tires and axles were found to be better, as might be ex- 
pected, than iron, and so locomotive engineers said they 
would use steel of such dimemensions as would give a 
strength equivalent to iron. With this view, very light steel 
axles—Krupp’s best we may say—have been introduced, 
and, as a natural consequence, they are now breaking down. 
Our trains are becoming heavier, the speeds, perhaps, some- 
thing greater, and, in one way or another, railway materi 
is tried as severely asever. There is not much more, if, 
indeed, there is as much, margin for safety as there was ten 
or twenty years ago. And so it is that accidents will 
happen the same as ever, 

e may hope that the fact that some means of com- 
munication between passengers and is imperatively 
needed has come to be admitted by even the railway 
managers. It ought not, however, to have required a letter 
from the Queen herself to bring home such a matter-of- 
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course fact as this is to their comprehension. But the 
excuse has been that such a communication is impracticable. 
There is something so prepostcrous in this excuse, upon 
its face, that one is disposed to treat it with contempt. 
When we boast our electric telegraphs, and our scores of 
modes of calling the attention of persons at a distance, 
whether it be that of an engineer down the hold of a steam- 
ship, or a chamber-maid at an hotel, we do not like to be 
told that there is no mode whereby a passenger may not 
ring for the guard a few carriages off in a railway train. 
The guard, we do know, already communicates with the 
driver by the simplest of means. ‘The whole matter, it is 
true, is now inthe hends of a Parliamentary Committee, and 
it may be that they will recommend something for adoption 
for the further security of railway passengers. But while 
we shall await the result of their labours, we fear that a 
great deal of dust will be thrown in their eyes, and a great 
many ridiculous schemes submitted to them. Whatever 
they recommend—if, indeed, they recommend anything 
—we shall be quite prepared for the discovery that, 
on trial, it is “impracticable.” There is the same argu- 
ment, constantly repeated, that it will not do to entrust the 
means of security to the passengers themselves, ‘There is 
always the nervous old lady who is to summon the guard, 
when the train is going at full specd, to inquire after her 
luggage, or the young fellow “ just giving the thing a pull 
for a lark.” But- it 1s certain that the compartment, at 
least, from which an alarm proceeded might be identified 
by the very act of making the signal. And whoever was 
found to abuse it might be smartly fined. 1f there was but 
one person in the compartment there could be no mistaking 
him. If there were more than one it would generally be 
the case that some one would be ready to give information 
as to the commission of a punishable offence. ‘lhe difficulty 
wou'd remain that a signal might be given without any 
one in the carriage other than the person making it being 
aware of it. All, with one exception, might then inno- 
cently say, “I don’t know—it wasn’t me.” And whoever 
had used the signal for mischief would, of course, say so. 
Here is the point at which railway companies stick. But 
do they suppose that such cases would often happen, 
any more than those of throwing stones at trains, or 
of smashing the carriage windows? People will cut the 
cushions, they tell us, and scratch the windows with 
their rings, and such people, it is easily argued, will do 
any snleshsiot if they think they will not be found out. But 
there is this difference—a mischievous person can cut a 
cushion, or scratch a window, without attracting any one’s 
attention; but in calling the guard he would instantly 
attract inquiry and close examination. As arule there are 
but few who will run much risk for the sake of mischief 
without object. Andif it even happened that a train was 
stopped for no good cause, would such an occurrence out- 
weigh all considerations of the security of the passengers 
against such accidents as we have been considering ? 

It has been thought desirable that, in case signals were 
adopted, the guard should, before stopping the train, pro- 
ceed to the carriage from which the alarm had been given, 
unless he at once saw the necessity for stopping. It is 
urged that the present width of carriages, and the small 
space between them and the station platforms, do not 
permit of his passing along the train when it is in motion, 
and it is also objectionable that he should leave his own 
proper post for any purpose, On the other hand, in cases 
of real danger, but which he could not at once discover 
from his van, every moment spent by the guard in a jour- 
ney along the train (an equal time being also required for 
returning), would not only be precious time lost, but his 
own life would be endangered beyond what it would have 
been had he kept his place, the additional danger being in 
addition, too, to that incurred in the very act of working 
his way along the outside of a train in rapid motion. If 
there was danger it would be every way better for the 
guard to remain at his proper post; if there was none, it 
would still be as well that he should not move from his 
place; and so there would be reason for remaining there 
in any case, 

It might be best, after all, that the guard, having re- 
ceived a signal from any part of the train, should exercise 
his discretion as to stopping. In the cases of some of the 
accidents which we have mentioned, it would have been 
sufficient had the attention of the guard been called, for 
he could have himself discovered at a glance what was 
wrong. But then, again, he ought to be always on the 
look out, and to see everything that might be seen, without 
signals from the passengers. We know perfectly well, 
however, that the guard cannot be trusted to this extent. 
In no case could he see what was wrong with a broken 
axle, or tire, or spring, several carriages away—certainly 
not at night. If, then, he were to stop in any case upon a 
passenger's signal, the signal had better at once be made 
to the driver, to save time. This brings the matter close 
home. tailway companies, we shall be told, will never 
thus place the control of their trains, so to speck, in the 
hands of passengers. Yet this is done upon the 33,000 
miles of railways in America—in Canada as well as in the 
States. There the signal-cord is never abused, and neither 
the public nor the railway companies would give it up on 
any consideration, 

As for the mode of making the signal, we need no in- 
vention of any kind. We neither require electric tele- 
graphs, semaphores, nor ingenious arrangements of air 

tubes, whistles, or gongs. ‘lhe means whereby we call 
the attention of our own servants in our houses—a simple 
line—not of wire, but of stout cord—and a bell, answers 
the purpose perfectly. Indeed, this is the plan now used 
in communicating from the guard’s van to the engine, and 
it is the plan universally adopted in America for commu- 
nicating between the passengers and the engine. 


THE TRACTION ENGINE ABROAD. 

TRE road locomotive is virtually of English parentage, 
and it iscertainly somewhat remarkable that in the land of its 
nativity it finds leastfavour. “ ‘The prophet is not without 
honor save in his own land.” The saying is old and trite, and 
well worn, but nevertheless possessed of a wondrous fresh- 
ness in its universal applicability. Yet we may ask why 


| the thing is so? Is it because all the little faults and 
failings of the individual are better known to the men 
among whom he has been born, and bred, and reared up, 
than they can possibly be to strangers? We more than sus- 
pect that in this lies a principal reason of the unpopularity 
of the great sche.ne embodied in the supersession of horse 
labour on our highways by the steam engine. We have, 
ere now, freely and cheerfully admitted that the traction 
engine, under the various forms which now obtain with the 
principal makers, is by no means free from characteristics 
which go far to render it intolerably offensive in the eyes of 
those who think that the ways of their fathers were better 
than the ways of the men of the present day. We are in 
some sort driven, perforce, to this conclusion; for it is incre- 
dible that a machine whose great utility is admitted, even 
vy its most bitter opponents, should be tabooed as it is 
without strong provocation, Even in provincial towns a 
very fair supply of excellent common sense may be found 
for the secking, and way-wardens and country gentlemen are 
not, as a rule, affected with the same idiotic abhorence for 
innovation, which at one time led to the burning of witches, 
and an unwholesome dread of anything which appeared, 
in their eyes, mystical, or even abstruse. The fact is that 
the fault—and anything wilfully or carelessly done to re- 
tard progress must be a fault—lies on both sides. Engi- 
neers have cared too little for public opinion, and public 
opinion, put on its mettle, has arisen, and has done, and is 
doing its best to crush the engineer. Vor populi vox Dei, 
and unfortunately the voice of the people has always been 
against the traction engine, as it was against railways and 
steamboats, and gas-lighting and water supply, and every 
other scheme which could not boast of being a few hun- 
dred of years old. The railways have had the best 
of it after a sharp contest, simply because they took 
the world by storm, and in the pursuit of gain 
men forgot for a little space that locomotive engines 
burned corn fields, and frightened horses, and immo- 
jated human victims ; and so wheu they at last awoke to 
the conviction that the iron monster was not peculiarly 
amiable in disposition, the time had passed for very ener- 
getic remonstrance. Railways had become an institution. 
fhe traction engine, on the other hand, could at best but 
fillan humble sphere. Fortunes were not to be sown and 
reaped in a week by its aid, and it does really seem as 
though much of the opposition which the railway system 
escaped by a fortuitous concatenation of circumstances, 
were now poured out on its humble auxiliary. Granting, 
however, that the engineer has not done all that is humanly 
possible to meet the wishes of those in whose sight any 
power, save that of horses, is an abomination ; there is still 
something unaccountable, first, in the prejudice against the 
use of steam on common roads which obtains in this coun- 
try, and, secondly, in the remarkable success which has 
attended on the exertions of those who propose to abate 
what they are pleased to style a nuisance by the aid of 
legislative enactments. We cannot resist the conclusion 
that in this matter, as in many others, the Government has 
simply and quietly submitted to be led by the nose. Very 
simply and quietly. Highway Act after Highway Act has 
been passed, and the agriculturist who patronises steam 
ploughing, and the engineer who supplies his wants, alike 
enjoy the advantages of a permissive bill more unneces- 
sarily vexatious in its provisions than anything else digni- 
fied by the title of a law of the land with which we happen 
to be acquainted. A true history of its origin has yet to 
be written. If it ever appears, we have good reason to 
believe that a strange tissue of absurdities will be revealed. 
A law without a reason to allege for its existence is a 
monstrosity. It is perfectly well understood that legal 
interference with the wishes, not to say the rights, of any 
section of the population is only to be done warily, and as 
a last resource, so to speak ; inasmuch as with every new 
enactment a fresh loop-hole for offence is opened. but the 
traction engine has been found guilty almost without the 
formality of a trial, ‘That it may prove, and has proved, 
a source of annoyance now and tien is perfectly true, 
but we cannot tiud the record of a single serious 
accident which can be fairly brought home to its mis- 
chievous agency. It is extremely doubtful if a single life 
has been lost by its means during the last ten years, and 
we cannot find that more than one or two actions have 
ever been brought against proprietors of the machine by 
those who suffered either in purse or in limb. It is said 
that a certain individual is not so black as he is painted, 
and it requires very little examination to show that the 
bete noir of our agricultural districts deserves little or 
none of the abuse which has been so liberally bestowed 
upon it. We acknowledge, however, that the fact is due 
far more to the caution and forethought of those who have 
the care of the machine than to that of either the maker or 
of those who have charye of horses. 

| But while the road locomotive struggles against a hard 
fate in this country, we tind that in other lands it is 
received upon its merits, without prejudice. In Australia, 
in Egypt, the East Indies, and even on the Continent, the 
demand for its aid and assistance steadily increases. In 
thinly populated regions its obtrusiveness is little regarded. 
Men accustomed to “ cross country” are not disposed to pay 
the same attention to the whims and caprices of the beasts 
they bestride as are the timid old gentlemen of our own 
| agricultural districts. ‘lhe traction engine, tog, is capable 
| of performing good service even on roads over which horses 
| are incompetent to the hauling of anything like heavy 
loads. Wherever wood is found, and water is plenty, its 
wauts are provided for, and its mechanism, when properly 
designed, is not so liable to get out of order as that of the 
living machine. In regions advanced so far toward civili- 
sation that neither the horse nor the ox can fully answer 
the purposes of transport, while the railway does not yet 
exist, a recourse to the traction engine is imperatively 
dictated. It is no longer the wants of a few agricul- 
turalists alone that must be supplied, but of entire commu- 
nities. In a word, a field for tue display of the powers of 
the machine exists abroad which finds no parallel at home. 
The fact is well known to those who have made the con- 
struction of the road locomotive a branch of their business ; 
and never more than at this moment does the extended appli- 











cation of the principle bid fair to become an accomplished 
fact. The English traction engine can be found in every 
quarter of the globe, for the most part doing good service 
and giving ample satisfaction, even as a mere hauler of 
heavy loads, and it is to the last degree improbable that its 
services will be confined within such comparatively narrow 
limits. If goods can be hauled, so can passengers; and 
although any scheme for supplementing the railway system 
by the aid of steam on our own highways would not be likely 
to meet with much success, the question assumes a very 
different aspect when we have to deal with countries in 
which railways are almost, or altogether, unknown. About 
twelve months since a scheme was set on foot for conduct- 
ing the goods and passenger traffic between the principal 
cities of the northern provinces of South America by the 
aid of common road locomotives, on a very extensive scale. 
Two classes of engine were to have been employed—one, 
high speed for passengers, the other, slow speed for 


goods. Nothing, we believe, but the intestine wars, for 
which the South American provinces are notorious, 


led to the abandonment of. an idea which may be 
revived at any moment. In our last impression we 
gave an extract from the “Journal de Loire-et-Cher,” 
which states that a joint-stock company has been formed 
for the running of stage coaches from Blois to the principal 
towns of the department. ‘The coaches are to be worked 
by steam power, on the system of a M. Lotz. Of this 
system we know nothing whatever. But only those who 
are ignorant of this subject will regard the idea as being 
in any sense chimerical. There is nothing impracticable 
about the matter, and there is no room to doubt that in 
many places on the Continent steam passenger carriages 
could be used with the greatest benefit as feeders for the 
railways. It is not tobe denied thatcare, skill,and athorough 
acquaintance with the powersand the defectsof machinery of 
the kind is absolutely required on the part of those who set 
about designing it. It is possible that this specific know- 
ledge is rare among engineers. It would be folly, however, 
to assert that it does not exist. Its absence has done more 
to retard the development of the system than perhaps any- 
thing else. Amateurs have rushed in where engincers 
fear to tread. ‘Those gentlemen, with the best intentions, 
no doubt, combine an astonishing amount of ignorance with 
an audacity now and then bordering on the sublime. In 
the attempt to do everything they achieve nothing. 
Moderate speeds are regarded as ridiculous. ‘The weight, 
which is rendered absolutely necessary by the necessity 
for a considerable heating surface, is quietly set down as 
being excessive. Machinery is contrived without any con- 
sideration for the strains to which it is exposed, and, as a 
result, a very few miles of bad or indifferent road suffices 
to render the engine helpless. ‘The modern high-speed 
traction engine is, as a rule,a mere toy, in which every 
consideration has been sacrificed in the attempt to reduce 
weight. A tenth part of the practical skill which has done 
so much for other forms of steam machinery would suffice 
to render the steam passenger carriage a machine which 
could be built with protit, and worked after a fashion which 
would quickly return fair dividends in countries or districts 
where an opening of the, proper character exists for the 
display of its powers. 





SOUTH WALES INSTITUTE OF ENGINEERS. 
Tue ordinary meeting was held at the Castle Hotel Assembly- 


rooms, Merthyr, on Wednesday, the president (Mr, W. Menelaus) 
in the chair. 

Plans, diagrams, and models, 
shown in the rooms. 

Mr. Hoskold’s new theodolite and travelling stand excited some 
attention, as it will be the means of rendering material assistance to 
the mining engineers and surveyors, 

Mr. T. Foster Brown exhibited a section of strata in the Caerp- 
hilly district, commencing at the Anticlinal on the north, and pass- 
ing near the Rhos Llantwit and Van collieries, and thence along 
the line of the proposed Cardiff and Caerphilly Railway into the old 
red sandstone; also a plan showing the Caerphiily mineral district. 

Elaborate plans were also shown of plank and cast iron tubbing 
through various stratas. 


of aninteresting character, were 


New Memsers. 

The President announced that the following new members had 
been elected :—J. G. Jones, Blaina; David Jones, Machen; J. Mor- 
gan, Tondu; J. Hardman, Bridgend; J. Laybourne, Newport; 
J. Thomas, jun., Neath; W. Brain, Cinderford; 8. Carbutt, brad- 
ford. Mr. H. L. Austin, Sheilield, was elected an associate. 

The President thanked the members for having elected him to 
the chair again. He wished they had selected a gentleman with 
more time at his command, but as the election had fallen upon him, 
he should, to the best of his power, faithfully discharge the duties 
of the office. 

Urimsine Prr Tres, 

Mr. W. B. Monks’ paper, ‘On Utilising Pit Tips,” was first dis- 
cussed. ‘The writer stxted that, in consequence of the great 
difficulty in getting surface land for the collieries, a paper upon the 
subject of utilising tue pit tips must be exceedingly interesting and 
valuable. One of the chief difficulties which colliery prop: tetors 
had to contend with was the small quantity of land at tueir dis- 
posal for the purpose of the tips. Various plans had been tried for 
utilising these pit tips, but the cost was such as to prevent any 
practical result being obtained. ‘he only plays which promised 
success, and to come into general use, was the making of bricks 
from these tips. Experiments, with this object in view, have been 
tried, and, so far as they had gone, had proved successful—that is 
to say, wherever the small coal was not in such large quantities as 
to burn or consume the mixture entirely. The plans adopted 
was first to bruise, or better to grind, the tips into powder, the 
degree of firmness to which the material was ground having agreat 
influence upon the bricks made therefrom. The great bulk of the 
building bricks of the present day were made precisely as they 
were thousands of years ago; that is, the clay is dug in the winter 
aud exposed to the action of the frost ur snow until almost pulverised, 
then, by the admixture of water, it was reduced to a sort of mud by 
manual labour. It was then made up into blocks and laid on the 
ground until hardened, when they were placed in the kiln. Ma- 
chinery had now been erected for makiug bricks from pit tips, and 
it was found that they could be manufactured at a price very much 
lower than now charged for the common bricks, while the pit tip 
bricks were unquestionably much harder. 





CanaL Enterprise In THE Nota or Evrore.—(From our Corre- 
pondent.)—A great junction canal is proposed, as some of the 
readers of Tue ENGINsER may be already aware, between the North 
Sea and the Baltic. ‘The expense attending the construction of this 
canal from Eckerubarde to St. Margarethen, is estimated at about 
£4,560,000. The expense of maintenance and working would 
amount to about £40,000 per annum. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TWIN SCREW ENGINES. 


S1z,—Your correspondent, Mr. Zerah Colburn (who has so often 
expressed his views on locomotives with credit to himself), deems 
it expedient to apply his talents to marine engines; and in order 
to make the same public, deprecates my design which I had the 
honour of illustrating in your paper of the 10th inst. Your corre- 

spondent commences with a panegyrical sentence; but, alas, for me, 
his covtinuation “condenses” any vanity raised from the idea that I 
was being appreciated by him. He proceeds to state that all the 
parts of my defective arrangement are below the water line, correct 
enough (says he) for vessels of war, but hardly of an advantage in 
the case of merchant steamers, 

How your correspondent arrives at this conclusion I know not, 
for when the machinery is low in the hull, large coal bunkers can 
be used, and, at the same time, the vessel has little liability to 
roll. Allusion is then made to the dimensions I have given. Your 
correspondent deplores the fact that the engineer could not get 
behind or between the engines as I have arranged them. In answer 
to this I will give a few principal dimensions relating to that por- 
tion, in order to illustrate my explanation. The height from the 
base line to the top of the guide block is 1ft. 74in. ; from the outer 
side of the crosshead, to the centre of the feed or bilge pumps valve 
boxes the distance is lft. 9in. This, then, proves that the engineer 
is not required to pass around the back end of the guide frame in 
the example given. For engines of larger power the pumps 
alluded to might be outside the guide block channel. In the case 
of smaller engines the presumed disadvantages would be lessened ; 
and in that of larger power, more room in the hull would be attain- 
able. 

With reference to the necessary appendage of a bridge, to pass 
over the engines, would your correspondent prefer the engineer in 
charge to make a flying leap when he required to change his posi- 
tion fore and aft of the engines ? 

Next 1 am made aware, for the first time (but now incorrectly), 
thai the interior of the cylinder, and the joints of the covers of the 
same, are almost inaccessible. Now, in my design, there is suffi- 
cient room shown to make all joints; and when the piston is at 
the back end of the cylinder, the gasket or spring ring is perfectly 
accessible, owing to the peculiar form of the condenser, designed 
especially for the purpose required. 

Your correspondent then has his fears about the diameter of the 
manhole (Gin. he believes it to be); also, he states, that it gives 
access to the front of the piston. If such were the case, in justice 
to his clear perception, I can assure him that he is correct in his 
doubts, for a most extreme case of “ Banting” must ensue ere a 
man, or even a boy, could pass through a hole Gin. in diameter. 
However, your correspondent has raised a false alarm, The so- 
called manhole is, in reality, a boring hole, for the reception of the 
boring bar, which for a cylinder 2/t. lin. in diameter (the size of 
the one in question), would be about 5}in, in diameter. I may as 
well add that the so-called manhole in the front of the cylinder is 
never used for that purpose, as the gasket or sprixg ring, and the 
piston rods, are always secured at the back of the piston; if other- 
wise, what would your correspondent do in the case of a single piston 

r od engine ? 

He then objects to the number of piston rod stuffing-boxes. I 
beg to ask him, can he produce compactness of the total arrange- 
ment with less? ‘There is also a complaint that there are four 
stuffing-boxes practically inaccessible to the air pumps, Now, 
again, as before, 1 must have recourse to dimensions, in order to 
free myself from the slur of imparting impractical information. 
The width of the space between the side of the condenser and the 
cover of the cylinder is 1ft. 3in; the height of the space between 
the air pump and cylinder covers, above the centre line of the air 
pump rod, is 13in.; the height of this space from the base line is 
lft. Yin ; the distance from the end of the condenser tothe centre 
of the air pum» is 2ft. 3in. By these figures it will be understood 
that sufficient room (and ample, too) is allowed for packing and 
tightening the glands alluded to. 

Your correspondent then proceeds to state that “there is every- 
thing to aggravate the wear of the pistons, te. a short connect- 
ing-rod (only twice the stroke), while the! air pump rod is fixed to 
the piston much below its centre, and without a guide rod and 
stuffing-box in the separate cylinder cover to steady it.” In answer 
to this, I cannot help remarking that your correspondent is greatly 
in error in his idea as to what is the prevailing practice among 
marine engineers of the present day. The length of the connecting 
rod at 1°75 of that of the stroke is not found to aggravate the wear of 
the piston as compared with that of 3 or 3°5 of the stroke. The air 
pump rod (in all the examples I am conversant with—and that is 
not a few) is not connected to the centre of the piston. It is the 
general practice among marine engineers, to cause the air pump to 
be as near the base line as possible; and, in some cases, I have 
known it below. The gasket ring of the steam piston often 
forms a part of the provision for receiving the nut of the 
air pump rod. In other examples I have known the air pump rod 
to pass directly under the crank path. 

With reference to the requisition of the extension of the rod and 
a stuffing-box, as argued, to steady the piston, your correspondent 
is evidently not aware that this is not required—and, I may add, 
never introduced by those who are conversant with marine engines, 
being thoroughly impracticable. 

He (your correspondent) then states that there is only one air 
pump to each pair of steam cylinders. I must here call his atten- 
tion to his former remarks. With reference to the number of piston- 
rod stuffing—boxes, &c., a casual observer only would infer that le 
(your correspondent) was in favour of simplicity of arrangement. 
The introduction of two air pumps, therefore, in the place of four, 
must, toallright-thinking engineers, be an improvement, irrespective 
of your correspondent’s views on that portion of this subject. As 
he is not aware how I propose to reverse the connection of the air 
pumps, in the case of that requirement, I will with pleasure in- 
iorm him. Each end of the air pump rod has a screwed portion, to 
receive a nut, which is recessed in the pistons, a cotter being used 
in the place of acollar. It will be readily understood that a reverse 
connection is easily accomplished, access being attained to the air 
pump by the removal of the front covers and the doors underneath 
the suction valves. The form of connecting-rod I have shown is 
that allowed (by those conversant with the details of marine 
engines) to be the cheapest, if not the best, of any yet introduced. 
The solid head with tubular brasses may suit the taste of some; 
but certainly it does not possess more advantages than the example 
your correspondent deprecates. The days of the use of the strap 
and cotter are, I trust, numbered; but I do not presume that its 
revival is hinted at in the criteque in question. 

In answer to the fact (agcording to your correspondent) that my 
arrangement of condenser reminds him of a sandwich, I beg to inform 
him that the shape of the condenser has nothing whatever to do with 
its action or use, and the form he complains of is, therefore, not 
detrimental. 

The arrangement of my link motion is as simple as can be con- 
ceived to attain a fair length of eccentric rods. A return action 
would eucail complication, while a direct action would involve 
increase of space. The speed mentioned by your correspondent 
for the screws is not high, 400ft. per minute for the speed of piston 
being practicable, which is nearly double of that alluded to. He 
also deplores the fact that the cranks are not counterbalanced. In 
answer to this, the prevailing mode now is, to make the connecting 
disc at the aft end of the crank shaft, of unequal section, and thus 
gain the desideratum. 

With reference to the steam ports, I beg to inform him that my 
original drawing, and the tracing from the same, are perfect (the 
former being open to his inspection when he cheoses) ; consequently, 

im) erfection alluded to is no fault of mine. 








As regards the waste of steam by the arrangement of ports 
and the slide valve adopted, I beg to say your correspondent 
is greatly in error, as it is well known that, by the introduc- 
tion of a second and even a third port, a great saving of 
steam is effected by expansion, &.—the presumed proportionate 
waste of steam is parallel to the chimera of evils of the sandwichal 
(to coin a word) form of condenser. My form of engines do not 
require high keelsons, as the midship section of ships as now made 
is almost at right angles, or with flat bottoms and almost perpen- 
dicular sides. 

Iam much surprised at your correspondent’s statement that one 
cylinder is only necessary to each crank shaft. Now, what would 
he do under an engagement if his engine was on the dead poiut? The 
worm and wheel mode of starting, as he pro would be imprac- 
ticable. it being well known that, if the wheel be secured on the 
crank shaft, the worm must be entirely disconnected ere the engine 
can start of itself, the attainment of which would involve a sliding 
motion for the worm at right angles to the shaft. By your corre- 
spondent stating that, with one engine once in motion, there is 
never any difficulty in starting the other, I presume he means to 
connect his single engines, a mode long ago discarded, as it ignores 
entirely the facilities of the steering powers of the twin screw 
system, The example given by your correspondent is that of a 
towing vessel—consequently, not analogous to the requirements of 
any example of the present day, where commercial and national 
interests are concerned. The engines that may be tolerated for 
the propulsion of a canal or river steamer would not be deemed 
worthy of notice for that of a commercial or war steamer, where 
speed and certainty of action must not be doubtful. 

I am surprised that your correspondent mentions overhead 
cylinders for screw propulsion, whether for single or the twin 
system. It is now well known that the leakage of the stuffing- 
boxes, imperfect arrang to d sand air pumps, multi- 
plicity of gear, space occupied in the hull, and divers other evils, long 
ago contested against, tend to the entire abolition of overhead cylin- 
ders. It is well known, also, that the horizontal arrangement is the 
better in every respect. > Bo 

78, Southampton-terrace, Waterloo Bridge. N. P. Burau. 








Sir,—Noticing an attempted critique by Mr. Zerah Colburn in 
your valuable pages ‘on the subject of marine engines for twin 
screw propulsion, I cannot refrain from expressing my conviction 
that if the labours of those in the profession are to be subjected to 
such criticism, emanating from one who evidently is not acquainted 
with the slightest practical detail of the workshop arrangements 
necessary to manufacture the marine engine, engineering in the 
hands of such will derive very little benefit. Every mechanic is 
perfectly aware that the manhole he refers to is for a very different 
purpose than that which he imagines. The equilibrium double 
— slide valve is now universally adopted—the confusion in his 

rain, ignorantia facti excusat. There are various methods of 
balancing the cranks; the plan he alludes to is only adopted by 
one firm. The position of air pumps and means to guide such next 
claims his attention. I have scarcely met with such incapacity as 
that displayed in the plan he proposes, only equalled by an amateur 
some years ago placing the steam pipe of an experimental land 
engine between or through the spokes of the fly-wheel. 

It is not necessary for me to comment further—suffice it to say 
that twin screw propulsion is still in its infancy, and I have no doubt 
many good and bad arrangements will be brought before your 
notice; and I am likewise aware that it will require a more potent 
pen than that of your correspondent to eradicate the weeds that 
sometimes spring up in fertile pastures. 

Westminster-road, Lambeth. George Grieve. 

[Our correspondent would lose nothing by displaying a little 
more courtesy.—Eb, E. | 





AUTHORSHIP OF TREATISES ON SHIPBUILDING, 


Sm,—In Tae Enerveer of the 17th inst., you mention my name 
along with those of Mr. Grantham and Dr. Fairbairn, to exemplify 
the fact that books on shipbuilding are now written by engineers. 
It is right that I should remind you that I have three fellow- 
labourers in the work on which I am engaged, Mr. Watts, C.B., 
Mr. J. R. Napier, and Mr. Barnes, all of whom are naval architects, 
and only one an engineer, I mention this in justice to my 
colleagues, and not by way of controverting what you have truly 
stated as to the effects of the intimate connection between ship- 
building and engineering. W. J. Macquorn Rankine. 

Glasgow University, 18th March, 1865. 





SIDES OF EQUAL SQUARES. 

Sir,—It is often required by engineers and other practical men 
to fiud the length of the side of a square, whose area shall bear a 
certain ration to that of a given square. 

I have never met with any simple constructive way published of 
getting at this. If, therefore, you think the following worth a 
place in your columns, you are welcome to it :— 

Let bc aa bea square, to find the side of a square whose area 
shall be (m) times greater than the area of bc a a. 

Produce two parallel sides as (6 a;) and(ca) to any distance 
(bd), (ce). With alternate centres (c) and (+) describe arcs of 
circles ai 2, dz a3, a3 ay, &c., cutting the lines b d, ¢ e, in the points 
a3 a; &e., and a, ai, Ke. 
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The lines ¢ a, ¢ as, c as, &e., are respectively the sides of squares 
twice, four times, six times, &c., greater than the given square, and 
the lines b ay, b a;, b a;, &c., are similarly respectively the sides of 
squares three times, five times, &c., greater than the given square. 

9, St. Paul’s-road, London, 14th March, 1864. W. West. 





PROTECTION FOR EXHIBITORS OF NEW INVENTIONS. 


Sirn,.—The question raised by your correspondent “ R. H.,” with 
regard to the.proposed enactment for bestowing special protection 
(as it is termed) on inventions not previously protected under the 
patent law, when exhibited at the Dublin Exhibition, is one of 
considerable importance, and ought, as it appears to me, to be weil 
understood by all intending exhibitors; because, when the measure 
is rightly appreciated, it will be at once apparent that it affords 
no protection at all, in any proper sense of that term. 

The bill now in Parliament consists of two principal clauses: the 
first one enacting that the exhibition of any new invention, or any 
act of publication in connection therewith, shall be held as no legal 
objection to any subsequent letters patent. The second clause or 
section enacts similar provisions with regard to registrable designs. 

The effect of all this is (as you have intimated in your note) 
simply that inventions and designs, not previously subjected to legal 
protection, are, by the new enactment, specially exempted from the 
disabling effect of publication before provisional or complete protec- 
tion, or letters patent, or registration, but for the purposes of the 
Exhibition only. 

It gives no priority or status whatever to the exhibitor, conse- 
quently, if unsecured by the non-fulfilment of the ordinary forms of 
the Patent Laws or Designs Acts, he is liable to the risk of any 
dishonourable visitor of the Exhibition taking away his ideas, and 
applying for a patent or registering a design in the ordinary way, to 





his prejudice and damage. With some modifications of no great 
importance the very similar bill which your correspondent refers to, 
has been passed to operate in the case of any industrial exbibitions 
that the Board of Trade may “ think fit” to approve of and allow. 

These bills have been modelled upon the Act passed for protection 
of inventions and designs exhibited at the Great Exhibition of 
1862, and are wholly inadequate for the accomplishment of the 
objects intended to be effected, ie, to enable inventors and 
designers to exhibit their inventions and designs with safety when 
they have not, in the first instance, protected themselves in the 
ordinary course of law. 

T'wo things occur to my mind in connection with this matter: 
the first is, that the authorities of the Dublin Exhibition are bound 
to fully and plainly state the effect of the new law to all intending 
exhibitors, and not to lead them astray by telling them there is a 
special protection Act, as that will indubitably deceive them. The 
second is, that all the friends of industrial exhibitors, and all 
ingenious men who intend to be exhibitors, before seeking for 
patents, or obtaining registrations, should concur in a movement 
for placing the law on a satisfactory footing, so that, from hence- 
forth, no special and exceptional legislation may be needed. 

If inventors will not bestir themselves to obtain proper amend- 
ment of the law they will now, as ever, be plundered and maltreated 
by pirates and plagiarists. F. W. 

Temple, 21st March, 1865. » W. Caurm. 





ELECTRICAL RESISTANCE OF PURE COPPFR, 


Sin,—I beg to submit the following table on the relative diame- 
ters and calculated resistances of pure copper wires, trusting that 
its usefulness to some of your numerous readers will be a suflicient 
excuse for its length. 

The conducting power of pure copper is taken at 100, and the 
following calculations are made in accordance with the British 
Association unit of resistance, which is equal to one mile of pure 
copper of a diameter (D) — *2302in, and D* = -0530349. Thus, 
when d?= D*, R = 1 unit in electro-magneto measure, as decided 
upon by the committee appointed by the British Association for 
the standard unit of electrical resistance. 

The table clearly shows that one mile of pure copper wire, No. 
16 B.W.G. (diameter -0625in.) is = 13°59 B.A. units of recent deter. 
mination. The value of C= 1-9th or *LLL111. 











| Calculatec 
i | 1 24 sen ‘ Numbor 
d=Ve diameter; wel ip -™) in B.A. {p= & § ot yarus 
i l ‘ ear ein I 1b. of 
| pure copper — 
2302 0580349 10 2-095 
“226 U51L076 1°038 2175 
198 "039204 1352 2°834 
183 “033489 1-583 3317 
175 030625 1731 8-628 
“160 “0256 2068 4:34 
“136 “018496 2-367 6007 
128 026384 3°287 6781 
107 “011449 4°632 9°705 
10 “OL 5°30 1111 
“092 “008464 5266 13.125 
“08 “0064 8-28 17:36 
07 0049 10°82 22°67 
065 004225 12°25 26°29 
0625 “0089025 13°59 28-472 
“06 “0036 14:73 80-864 
“058 003364 15°76 33:03 
“056 0031386 16°91 35°43 
054 “002916 1818 38°104 
“052 “OU2704 19°61 41-091 
05 “0025 21°21 44444 
048 *V02304 23-02 48°225 
046 “002116 25°06 52°51 
044 *VULY3E 27:39 57-891 
042 “001764 50-06 62 988 
“040 “0016 33°14 69°44 
038 001444 86°72 7716 
036 “001296 40°92 85-766 
“034 001166 45°48 95°292 
082 “O0LO24 51-79 108°5 
“030 “0009 58°93 123.46 
“028 000784 67°65 141-72 
026 “000676 73°46 164°36 
“024 “000576 92-08 192°9 
022 “000484 109°58 229°56 
“020 “0004 13259 277-78 
018 “OUUZ24 163°69 842-94 
“O16 000256 207 17 434-03 
“O14 “000196 270°58 569°51 
012 } "00144 368-3 7716 
“O10 | “VOOL 580°35 1111-1 
095 |} *Qv009025 587-64 12311 
009 | “00081 654-75 1871-7 
008s =| 00007225 734-05 15378 
008 | 000064 82°67 1736-1 
“W075 =| 00005625 942°84 19753 
007 *000049 1082-4 2267°6 
0065 00004225 1225°3 2629°9 
“006 *WU0036 1473-1 Bu86-4 
0055 “000038025 1753-2 86731 
“005 “000025 2121-4 44444 
“0045 *V0002025 2619-0 5487-0 
“U04 “000016 3314°7 6944-4 
0035 00001225 4329-4 9070°3 
“003 “000009 58427 12346 
0025 “O16 25 8485-6 17777" 











This table, as will be seen, is well adapted for comparing the re- 
sistance of any size of copper wire corresponding to any diameter 
therein given, and so the conducting power of such wire under test 
is easily ascertained, assuming a correct method of testing be 
adopted. In my opinion the instruments likely to give the most 
accurate results in measuring the resistance of copper wires are the 
Wheatstone bridge arrangements, or the one recommended by Mr. 
F. Jenkin, in his paper read before the British Association at Bath 
in September last, known as Professor Thomson's Electric Resist- 
ance Balance. The reader may also find a full description of another 
excellent instrument for this purpose in the thirty-second report 
of the British Association, page 159. The manufacturers are Messrs, 
Elliott Brothers, of the Strand, ‘I'he firm of which I am a member 
(Messrs. Wells and Hall) test their wires by this method, aud have 
adopted the British Association unit, in preference to auy other, in 
denoting the results of their cable testings. 

By way of explanation of the foregoing table, briefly: — 


1.—T’o find the diameter of any sized wire not in table, put d for 
the diameter ; thus d= 5 l being the length in yards of 11b, 


‘111111 


26-472 = ‘0625, corresponding to one 


of copper wire; or, d= 


of the diameters in table. 

2.—But the diameters are mugh more easily found by logarithms, 
thus:—Log. d= Gog. Seseee 7+ lop. w) — lon by being the 
weight in ounces, and / the length in yards. 

3.—The log. of R = (log. D? — log. d*) therefore the log of R= 
(log. 2°7245618 — log. d?) = the resistance in B. A. units. 

4.—The log. 1 = (log. C log. d®) = (log. 10457576 — d) ~ the 
length in yards of 1 lb. of copper wire. 
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5.—To find the ane power (P) of copper when drawn 
into wire:—First, ascertain the diameter, by either of the above 
formulm, then test for resistance (r), and the conducting power 


=> x 100. Example :—Find the conducting power of the metal 


in one mile of copper wire diameter, ‘0625in., having a resistance 
(r) = 16°5 B.A. units; the value of R in table = 13°59; therefore 


= EB x 100 = x 100 = 82:36; the conducting power of pure 
r oo 
copper being 100. See Dr. Matthieson’s elaborate “ Report on the 
Electric Conducting Power of Metals, Phil. Trans. 1862.” 


Telegraph Works, Mansfield-street, 8.E. W. Hatt. 
21st March, 1865. 





LATTICE GIRDERS. 


Sir,—There are two principal kinds of lattice girders. In one 
the bays of diagonals are divided by vertical rods, which are either 
ties or strutts, according as the load is suspended from the lower or 
rests upon the upper boom of the girder; in the other, there are no ver- 
tical rods, except, of course, the two extreme pillars. There are other 
modifications, but the followiug investigations refer to these only. 
In both cases the whole load on the girder, arising from the weight 
of the roadway and the live load, is supposed to be attached to the 
girder only at the points where the diagonals intersect the top or 
bottom boom. The accuracy of the calculations based on this 
assumption will not be affected, so far, at any rate, as concerns the 
diagonal bars, by portions of the load being attached to the booms at 
points intermediate to these points of intersection. In this case the 

rtion of the boom between two contiguous points of intersection, 

In addition to acting as a strutt or a tie, must also act as a girder to 

convey the weight to those points. Also the weight of the whole 

girder is supposed to be so distributed that half the weight of an 
two contiguous bays is applied at the points of intersection of their 
respective diagonals, with the top and bottom boom in equal 
portions. 

Since the weight of any bay cannot appreciably differ from that 
of a contiguous bay, the diagonals avd booms compensating one 
another, the line joining those two ‘intermediate — of intor- 
section, must be very nearly the vertical line through their common 
centre of gravity. 

Let 8 denote the strain on the end pillars. 

s denote the strain on the vertical rods. 

P, Ty, pi &, &c., Pm, Tm, pm, tm, denote the strains on the 
the booms and diagonals in compression and tension re- 
spectively, in the first, &c., and m“ bays. 

§ denote the angle of inclination of the diagonals to the booms. 

w' be the weight of one end pillar and half the adjoining bay. 

Wy Wa, &C.y Wm, the weights of the various portions of the 
girder suspended at the Ist, 2nd, &c., and mt» intersections. 

W, the weight of roadway and imposed load, supposed uni- 
formly distributed, suspended at each point of intersection. 

» P, the reaction of each pier. 

Let these be x» +1 bays; the whole weight of the roadway and 
imposed load will be n-+ 1 W, since these are points of attach- 


” 
Y 


” 


ment, and each pier will support a weight 7 


Case I,—Lattice Girder with Intermediate Vertical Rods. 


Let the imposed load be suspended from the lower boom. Womay 
consider AB E F as a rigid body, acted upon by the external forces 
P,, Ts, py, 42, and P, and the applied load at E, viz., W, since any of 
these forces may be transferred to any point in the line of their 
direction without altering the conditions of the case. 








Since these applied forces keep the body in equilibrium 
Pa — To + (p2— tb) cos. 9 = 0; 
therefore, 
h=T2 p=t 
By a similar proof this may be shown to Le the case with each set of 
diagonals. : 

New A BEF is a framework, whose rigidity is maintained by the 
diagonal bars, vertical bars, and booms; hence the iaternal strains 
mast be in equilibrium with the external imposed forces, and also 
inter se, therefore 
Ata 


ticos. @ = P, (a) 

t; sin. § + 3 =§ (2) 
AtB 

pi cos. § + P, + tcos. §@ = P, (3) 

pi sin. § = fy sin. g +- 3 +s (4) 
Ath 

ticos. 6 + Ti + p.cos. 6=T, (5) 

tisin. 64+ 8 = pr sin. 9+ <'-+ W (6) 
AtP 4 

pcos. §= T, (7) 

psin. 6+ 84+ 7tW—p (8) 

Now, 


2P =n+1 W+2w! + (w+ w2 + ko. + ta) 
therefore, 


s- = ~~ zwa 
a T+4 


where Swan means the sum of the weights w,, w, &c. wa from 
(4)and (6) s = uf and is therefore the same throughout. 


Treating the strains at c in thesame manner, we get— 


pr cos. 8 + P2 + t; cos, 6 = Ps (9) 

prsin. 6 = 8 + ¢, sin. +2 (10) 
Similarly, 

ps cos. §-+ Ps +t, cos, 6 = Py (11) 

pasin. 6 =s +t sin. 0+ > (12) 


From these equations we deduce— 
6a aW + Lwn 








m 4 sin. 6 
to = p= nW + Ewa — 2 W— 200 
4 sin. 6 
= = nW + 2 wn — 4w a= 2 (w+ we 
4 sin. 6 
i= = n W + 3 wn — 6 W—2 (wi + w, + w,) 
4 sin. 6 
&e. &e, 
AW + Sta — 2(m— 1) W— 2 (ws + wy +- deo. bw 
Ging o ( ’ a+ + ‘m—1) 


4 sim. 6 











Also, 
T =P, = @WH+E we 
4 tan. § 
Ta = Pp = 3 W+ Fw.) —-2W— 2m 
4 tan. 9 
T> = a _ 5 (nW + wn) —8 W—6u,— 2 Ww, 
4 tan. 8 
T, = Py = 1 {n+ Zw.) — 18 W — 10 wy — 6 w, — 2us 
4 tan. 9 
&e. &. 
4 (2m—1)(nW+su.) m—i?W 
m= Pa= 4 tan. 6 — DO tan. 6 
2m—3 Wi + Xm— 5 Wat Ke. + Sug + Me 





2 tan. 6 


On the above results we may make the following remarks :— 
Let n +1 be an odd number, so that there is a bay of diagonals at 


the centre, putting m = 5 + 1, we get 
n th 
—-~-f-izl+i1=0. 
PS + 3 + 
Also we see that 


seo Duel ee _~W+w 
Pm—1~Pu= Pm —2—Pm —1= 8&0 =b—b =h— b= ( 
We suppose wi, wz, ws, &c., w, 4 , all equal, in practice we may 


2 
take them each equal to 1th of the weight of the girder denoted in 
n 


(1) by w: Having then found the first, we obtain the second by 
subtracting this constant difference, and so on ; the diagonal strains 
being thus found, we may find the boom strains thus:— 

T, = Pi:= cos. 6 

T. = P, = Ti + t cos. 6 + ¢, cos. 4. 


Ty, = Pm = Ta —1 + fn —1 00% 9 +t, cos. 8 
The results will be a check upon those deduced from the general 
formule. 


&eo. &e. 


Cass II.~—Lattice Girders without Vertical intermediate Rods. 


Let the imposed load be suspended from the lower boom, as be- 
fore. We cannot in this case treat AB E F asa rigid body, kept 
in equilibrium by its own weight, and the external applied forces, 
since the weight W applied at E cannot be applied at any other 
point in the line of its direction, without altering the internal 


A B c a b c d. 


























strains, on account of the absence of the vertical rod joining B E. 
We may treat the figures AB F, AEF, as rigid bodies, kept in 
equilibrium by their own weights and the applied forces Ps, 2, t, 
Ti, P, and Pi, py pa, T2, W, P, respectively ; but as we can only do 
so in the case of these two, we must adopt another method of ascer- 
taining the strains. The two cases which occur, viz., n +1 odd 
and n + 1 even, must be treated separately. 

1st.—n + 1 even. 

Two sets of diagonals will intersect in the middle of the top and 
bottom booms respectively ; the girder is under exactly similar con- 
ditions on each side of the vertical line passing through these points 
of intersection; hence a tie will meet a tie and a strutt a strutt. 
Let c, f, be the middle points of each boom; with the previous 
nolation, the strains on the diagonals in the bays adjacent to ¢, f, 
will be denoted by p, 4) ¢, 43: also, 


2 2 
weight suspended ate =}w, , , 





z 
ditto ditto atf/=>W+}w,., 


Now the weight at c must be supported by the struts meeting at c, 
and the weight at / by the ties meeting at /, therefore, 


Pn 418m O30, 44 
2 z 


n—1 sin. Q@=p, 4, sin d+W+hw,_, 
=<W+ttw,, tewygy 
2 2 

Pyp3 in. O=W+iw, stv, _ tiv.) 

2 2 4 2 
¢,— 58a d=2W+iw, 5 +hw,_3 tiv n—1 48% e243 

3 2 2 2 z 
&e. &e. 

o—2ntt 


Wt sun gi ttn ae + &e. 
+3~,_; tiv, 41 


» 
— 


(@) tna sin. § = rl 


(8) py, sin. = 2 Em tt W thw, td yy, the. + 
FW yam tiMnyy 
2 . 
C7) tearing = "82 MTS Wt dy HE eg + be + 
bw, ytdwnyy 
2 a a 
ttl : 
Now, if —y be odd, we shall find the values of the strains on 


n-+ 1th 
the diagonal struts on the Ist, 3rd, 5th, c. +5 bays, by 


1 
giving m successively the values 1, 3, 5, &c. at 


(8); and on the diagonal ties on the 2nd, 4th, 6th, &c., 


in equation 
n— ith 
3 





bays, by giving m successively the values, 1, 3,5, &c. a 3 an 


equation («), Similarly if at! be even: the strains on the struts 


in the 2nd, 4th, 6th, &c. +4 bays will be found by putting m 


+1 


Successively equal to 2, 4, 6, &c. = > in equation (2); and.on 





the ties in the Ist, 3rd, 5th, &o, "— 1 


bays, by putting m suc- 


cessively equal, 2, 4, 6, &c., = +! , in equation (y). 


Similarly commencing with a tie:— 





am 
fn+1 sin. 9 = x tt’n+1 
2 2 
WwW 
Pn—1 sin. 6 = 5 t+iMn_1 +iw,4, 
2 “ 2 2 
t*_ sin o=wW+Wiaw_, + y 1 +3, 44 





“s 2 2 2 


5 tw, _g +3”, 4+ 


Pp; sin G=W+ W430 
2 


n 
ve 2 2 
2 
Mn+ 
2 


t., 7 sin = 2W+ Ut dw,_, +30, _5thn_at 


wi 2 2 2 
. 1 
bw, tivnsy 








2 2 
a sin. § =2W+ WT +w,ig thy 7 $3,564 
~ % 2 2 2 
$v, gthw,_yFivMngi 


2 , 


& &. 
. = 9 _— r 
(4) Py 41 Sin. b=" “. TWHieyg tiv, tas + 


My tdngi 
z 2 


(A)t sin. g= "Pm ts W+3 


Tie, +2 OC ci tO FT 
ee ho es | 


» » 


} w + &e.+ 


m 


(y) Py —7 Sin. 9 = 


$y FEM 41 


As before, if me be odd, we shall find the diagonal strains in 


a 


< bays on the ties, by putting m succes- 


the Ist, 3rd, 5th, &. ” 
‘ n+1, 4 . 
sively equal to 1, 3, 5, &c. ——— in equation (3), and the diagonal 


»— It 
strains on the struts in the 2nd, 4th, 6th, &c. we =e » bays by 


im? 1 
putting m succcssively equal tol, 3, 5, &c, * — If * +. be 
. . 1 
even, we shall find the tensile strains in the 2nd, 4th, Kc. = += 
bays by putting in successively equal to 2, 4, 6, Xe. > + ; in 


equation (G), and the compressive strains in the 1st, 2nd, 3rd, &e. 
= -" = bays by putting m successively equal to 2, 4, 6, &c. = = 
in equation (y). 

2nd—n +1 odd. 

In this, the point where two diagonals intersects will be the centre 
of the girder. Let bf, cg, be the two diagonals. Not having, as 
in Case 1, obtained a general formula, we cannot show that no strain 
would be exerted upon them; the following reasoning will show 
that they are, at any rate, not necessary :— 

If bf be a tie, it will relieve the tie fd of some portion of its load, 
and transmit it through the strut bA tothe pier adjacent to bh; 
but since the load on the piers is the same, cg must also be a tie, 
and must relieve the tie a g of a load equal to that which the tie 6 7 
took from the tie fd, and transmit it through the strutt ¢ e to the 
other pier. Similarly we may show that if one be a strutt the other 
must be one too, and sustain an equal load; hence, by making the 
ties and strutts on the two adjacent bays sufficiently strong, the 
diagonals in the middle bay may be omitted. The diagonal strains 
in the bays adjacent to the centre will be denoted by?¢,, p,; aud 


2 8 
the load at 6 willbe} w,,,andatg, W +3, : hence, we must 
> 


2 2 
commence— 
Pp, sin. G= hw, ke. &. 
z 2 
t, sin. 6=W+4w,, &e. &,, and so on as 
z 3 
before. 


The same method may be adopted for calculating the strains in 
lattice bridges, where the diagonals do not intersect each other. In 
this case, from geometrical reasons, the centre of the girder must be 
the point where the two centre diagonals cut either the top or 
bottom boom. 

Having found thus the values of the diagonal strains, we may 
find those on the booms as follows :— 

Pi = ti cos. 6 

P, = Pi + pi cos. 6 + #2 cos. 6, &e. &e. 

Pm = Pa—1-+ pin —1 Cos. § + tm COB. % 
Also, 

Ti = pi cos, 9 

T2 = Ti + t, cos. 6 + pcos, 6, &. Ke. 

Tm = Tm—1 + tm—1 cos. 9 + pm cos. 9 

In making these calculations of the strains, the bridge has been 
supposed uniformly loaded with the greatest weight that can 
come upon it, ayn my | W has its greatest possible value, 
and therefore no irregular loading of the bridge can take place, 
which shall cause a greater weight than W to be suspended from 
any one point: if it were otherwise, ~~ only half the greatest load, 
then it might all be placed on one half of the bridge, and the 
diagonals would on that half be too weak: but as it is no load, short 
of the greatest, can put on any part of the framework, its full cal- 
culated strain. 

In designing the boom in compression it must be treated as & 
pillar, Its strength must be such that as a pillar, whose leugth is 

ual to that of n +1 bays, it will sustain a weight Pi, 2d gene- 

ly, as a pillar, whose length is equal to that of n — 2m +6 bays, 
it will sustain a weight Pm. This method is very different from 
those usually adopted, and gives very different results, so far, at any 


rate, as regards the nal strains. If wrong, I shall be very gled 
to see my errors pointed out. 
Seathwaite, March 13th. W. D. 





STEAM FIRE-ENGINES ABROAD. 
Sim,—Having seen @ report in the Danish paper, Dagbladet, of the 
performance of the English steam fire-engine at a firein 
on the 7th instant, it might, perhaps, interest your readers to hear 
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it did its work during the severe frost prevailing at t in 
tet country. The description is, as a matter of course, a eo tome- 


D. 

athe house on fire was between 50ft. and 60ft. high, and the 
fire commenced in the garret. The steam fire-engine did not arrive 
at the fire before 12.30, although the fire commenced at 11.45. As 
goon as it arrived the fire was lighted, and people stood, now, in 
breathless expectation to see what effect the deluge of water that 
was going to be poured on to the burning roof would have. This 
breathless expectation had, however, nearly choked people, as it 
lasted thirty-five (yes, five and thirty) minutes before the steam 
was sufficiently up to start the engine. The noise of the engine 
was now plainly heard, but no one would believe, that the insigni- 
ficient jet, that did not reach higher than the second floor (about 
40ft.), came from the steam fire-engine, before it was corroborated by 
the proper authority. This, however, did not last more than a few 
mivutes, when it stopped on account of scarcity of water, “as it was 
said.” After this want was supplied it started again, but with very 
little success, as the jet only reached to the cornive about 50ft., and 
but now and then made a splash on the burning roof. After about 
five minutes exertion the engine was again stopped, and an attempt 
to carry the hose up in the house opposite to attack the fire from 
thence ended in an utter failure, as the jet did not reach more than 
half across the narrow street. The steam was now let off, and the 
fire raked out, and there stood the steam fire-engine as a silent 
spectator. In the meantime the fire spread, and orders were, there- 
fore, given to make another attempt, the fire was accordingly lit, 
and steam got up, which Jasted nearly fifteen minutes, although the 
wator was boiling hot. Orders were just given to start, when the 
engineer declared that he could not work the engine, and the fire 
was accordingly raked out the second and last time. The reason 
assigned by the engineer was that the engine was out of order, and 
secondly, that the nozzle was too large to reach above 50ft. in 
height. 

This last reason seems rather ridiculous, as every fire-engine is 
supposed to be supplied with three or four different sizes of nozzles. 
As to the engine being out of order, I can only say that this engine 
seems to be rather unfortunate in this respect when it is most 
wanted, for at a very large fire some months ago, it lasted nearly 
one hour and a half before it could be made to work, and the con- 
sequence was a destruction of property which might otherwise have 
been saved. 

The real cause, however, of the inability of the engine to do its 
work in this case lies, I think, in the very severe frost which has 
existed in Denmark for some time, and it is just possible that the 
valves in the pump bucket have been clogged with ice, and thus 
greatly disabled the engine. This isan evil which may occur in 
very cold climates, and particularly harmful in vertical pumps 
where the valves in the bucket are always covered with water, 
which cannot be emptied without taking the bonnet off the pump. 
And as this steam fire-eugine, made by a well-known English firm, 
is constructed with a vertical pump, it might, perhaps, be useful 
again to call the attention of steam fire-engine manufacturers in 
general to the above facts, that similar evils may be avoided in 
fire-engines destined to be ured in cold climates. 

The valve boxes cav easily be emptied by jet cocks as soon as a 
temporary stoppage takes place, and this precaution should never 
be neglected ; for with a temperature of ten degrees down to zero, 
water, in contact with metal, will, in about ten minutes, line the 
whole inside with ice; and hence it can easily be understood that 
the water, which cannot be let out from above the bucket valves in 
vertical pumps, will soon disable the proper working of the fire- 
engine, when partly or wholly formed into ice. 

27, Leadenhall-street, E.C. 

15th March, 1865. 





Lewis OLRIcK. 





CAUTION. 

S1z,—Allow us, through the medium of your widely circulated 
journal, to put manufacturing engineers and the public generally, 
on their guard against an impostor, who, representing himself as 
the agent of well-known firms, is giving extensive orders in their 
names. Three weeks ago he introduced himself to us as John 
Derbam, mechanical engineer, in charge of the machinery of a very 
eminent firm of contractors, and having made purchases to the 
amount of nearly two thousand pounds, which he said would be 
confirmed “in a few days” from the head offices of his employers, 
succeeded in borrowing a pound or two “ to pay his fare home,” as 
he was afraid he “ would be short.” 

He has also favoured other engineers in the north in the same 
manner and with equal success. 

He is tall and strongly built, has dark hair, and a florid, healthy 
complexion, and appears to be from thirty-five to forty years of 

e. He is of considerable flow of language, tinctured 
with a decided Lancashire or West Riding accent. When here he 
was well dressed in dark clothes and wore leather leggings. 

His chief object is, probably, to secure bribes from the unscru- 
pulous, but where he finds he has honest men to deal with, he 
resorts to the “dodge” of borrowing, on the ground that havin 
been out longer than he expected, he has had the misfortune to fin 
himself low in funds. FLetcuer, JENNINGS, and Co. 

Lowca Engine Works, Whitehaven, March 21st, 1865. 
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Grants of Provisional Protection for Six Months. 
2748. ADOLPHE ESTOURNEAUX and Louis Bsaucuamps, Denain, France, 





Certain imp in non ducting composition for preventing 
the radiation or transmission of heat or cold.”— Petition recorded 7th 
November, 1864 


2769. Louis CHARLES MEAULLE, Rue Bicoquet, Caen, Calvados, France, 
a improved stamping machine.”—Petition recorded 8th November, 


2811, WaLrer CurisTorpHER THURKGAR, Norwich, and RoBEeRT ARTHUR 
WakD, Maidenhead, Berkshire, “Improvements in developing heat, 
gel water, and generating steam.”—Petition recorded 11th November, 


2969. MARC ANTOINE FRANCOIS MENNONS, Abingdon-chambers, Westminster, 
“Improvements in hot blast furnaces.” —A communication from Nicolas 
de Telescheff, Ofitzerkaia, St. Petersburg, Russia.—Petition recorded 29th 
November, 1864. 

3248. HENRI ADRIEN BoNNEVILLB, Porchester-terrace, Bayswater, London, 
“Improvements in hinery for facturing shoes for horses and 
other animals.”—A communication from Hector Edouard Bastien, La 
Villette, Paris.— Petition recorded 30th December, 1864. 

22. WitLIAM CLARK, Chancery-lane, London, “ Improvements in electro- 
magnets and their application to telegraphic and other purposes.”—A 
communication from Charles Frédéric Carlier, Boulevart St. Martin, 

*.—Petition recorded 4th January, 1865. 

323. EDWARD WILLIAMS and THOMAS WitL1aMs, Miles Platting, near Man- 
chester, “* Improvements applicable to spinning mules and throstles.”— 
Petition recorded 6th February, 1865. 

373. CHARLES LingaRD, Sheffield, Yorkshire, “ Improvements in the manu- 
facture of scissors, shears, and edge tovls."— Partly a communication 
from Charles Lingard, jun., John-street, New York, U.8.—Petition re- 
corded 10th February, 1865. 

417. Gkorcz Wuirron, Kingston-upon-Hull, “ Improvements in hydraulic 
presses.” — Petition recorded 14th February, 1865. 

453. WitiaM Epwarb Gepgz, Wellington-street, Strand, London, “ An 
improved method and machinery for the manufacture of various articles 
10 pottery, earthenware, or porcelain by hanical process.”—A com- 
munication from Edme Mercier, Passages des Petites Ecuries, Paris.— 

sap titton recorded 17th February, 1865. 

» AARON BaRKER, Millgate, near Rochdale, Lancashire, “ Certain im- 
provements in looms for weaving.” 

594. Goprrey SuvcLair, Edinburgh, “Improvements in signalling between 

bon sere and guard or driver in railway trains.” 

» WiLLiIam Westsury and THomas Watuky, Birmingham, “Certain 
improved means for holding, attachi or di lancy articles as 














Pee in bazaars, show rooms, or shop windows for sale, as well as 
© providing of means for portably fitting or holding the price ticket to 

such articles, a modification of which arrangement is also applicable for 
ding and filing papers or other purposes.” 


506. WitttamM Henry Austin, Wolverhampton, Staffordshire, “ Improve- 
ments in breech-| fire-arms.” 

507. SAMUEL WHITFIELD, Birmingham, ‘‘ Improvements in locks or fasten- 
ings for safes or strong boxes.” 

508. WALTER SANDELL Marrin, Birmingham, ‘‘ Improvements in the manu- 
facture of safes or strong boxes.” 

512. WituiamM Epwarp Nswton, Chancery-lane, London, ‘‘ An improved 
mode of preparing fertilising compounds or artificial manures.”—A com- 
munication from Gustav Adolph Leibig, Baltimore, Maryland, U.S. 

513. Wituiam Rows, Plymouth, De hire, ** Imp in the con- 
struction of buffers for railway 

514. Henry Kinton Tayior, Bath, Somersetshire, ‘‘ Improvements in the 
means and apparatus employed for protecting bullion, jewellery, or other 
— property contained in safes, from being stolen or damaged by 

re. ” 


515. ADOLPH Mgyer and Moritz Meysr, Liverpool, “ Improvements in 
am yd explosive compounds.”—A communication from Wilhelm Ger- 
ardt, Schnackenburg, Hanover.—Petitions recorded 23rd February, 1865. 
516. Joseru Jacoz and Rupotpn Pitzineer, Dudley, Worcestershire, ** lm- 
provements in the method of and apparatus for generating heat.” 

517. Wittiam Epwarp Gener, Wellington-street, Strand, London, “ An 
improved apparatus for shearing and burling all sorts of woven fabrics.” 
—A communication from Calixte Hippolyte Jean Pierre Damaye ,and 
Jean a. Passages des Petites ries, Paris. 

518. CuaRLes WILLIAM LancastER, New Bond-street, Westminster, ‘* An 
improvement in cartridges for breech loading “vd 

519. Henry Evgerarp Cuirton, SAUL Mygrs, and ABRAHAM HOFFNUNG, 
Liverpool, ‘‘ Improvements in cap carriers for fire-arms,” 

520. Joun Kennepy Donaup, Glasgow, Lanarkshire, N.B., “Improvements 
in the permanent way and rolling stock of railways.” 

521 Wittiam OgaM, Salford, Lancashire, ‘‘ Certain improvements in 
hydraulic pumps in connection with engines of motive power.” 

522. James Howarb, Bedford, “‘ Improvements in steam engines, applicable 
to eoding ces other agricultural purposes.” 

523. SamugzL WiLL1aM WorssaM, King’s-road, Chelsea, Middlesex, ‘‘ Im- 
p in hinery for sawing wood.” 

525. CHARLES James Rows, Maldon-road, Haverstock-hill, London, “ Im- 
provements in portable, invalid, or bed tables.” 

526. James Hunpy, Birmingham, “A new or improved instrument or 
apparatus for raising weights for moving heavy bodies and for other like 
purposes,” 

~ Winter, Leeds, Yorkshire, ‘ Improvements in sewing ma- 

ines,” 





‘ ” 
es. 
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528. James Nicnoas, Aspull, near i. Lancashire, ‘‘ Improvements in 
converting coa! oil into gas suitable for use as an illuminator.” 

529. James Bapcock, Westmoreland-buildings, Aldersgate-street, London, 
** Improvements in crinoline skirts, and in fastenings for the steels or hoops 
of the same.” 

531. EpMonp Paut Henri Gonpovuin, Paris, “Improvements in cotton 
gins.”— A communication from Frangois Durand, Rue Claude-Vellefaux, 
Paris.— Petitions recorded 24th February, 1865. 

532. THOMAS KouTLEDGB, Sunderland, and Tuomas RicHaRpson, Newcastle- 
upon-Tyne, ** lmp ts in the t t and utilisation of certain 
products obtained in the fact of r or r stock.” 

534. Freperic Cuauprt, Coleman-street, London, “ Improvements in the 
preparation of certain iron ores or residues for use in the blast fur- 
naces.” 

535. James STARLEY, Coventry, ‘‘ Improvements in sewing machines,” 

536. THOMAS DRONSFIRLD, THOMAS EDWIN JONES, and'JOHN AsHuTon, Oldham, 
Lancashire, ‘‘ Certain improvements in mechanism or apparatus for 
—w rolling, and measuring calico, linen, flannel, or other woven 

fabrics.” 

539. WittiamM CaLvert, Great Wilson-street, Leeds, Yorkshire, “‘ Improve- 
ments in signalling on railways.” 

514. Ratpy SMrtu, Hawpton Court, Middlesex, ‘* Improvements in organs 
and harmoniums.”—Petitions recorded 25th February, 1865. 

543. WaLTEeR Henry TvuckER, Southampton-street, Strand, London, 
yt. | eeeaeees in fire and thief proof safes, chests, and strong room 

joors,” 


544. Henry Henson Henson, Parliament-street, Westminster, ‘‘ Improve- 
ments in railway chairs, fastenings, and sleepers.” 

546. GzorGE KeNNEDY GrygLin, South Hackney, London, ‘* An improve- 
> air-tight jars for preserving eggs and fruit, and such like articles 
ol ad 








547. Comyn Cuno, Little St. Andrew-street, Upper St. Martin’s-lane, 
London, ‘“ An improved fluid valve.” 

548. Micuart BarkER Nairn, Kirkaldy, Fyfe, N.B., “‘ Improvements in 
the ture or treat t of floor cloths.” 

551. Ropert Barcuay, Kilmarnock, Ayrshire, N.B., “Improvements in 
sewing machines.” 

552. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ A bined 





765. Rosert WiLs0n, Patricroft, near Manchester.—Dated 19th March, 
1862. 
wes, Sweeaee Bowser, Glasgow, Lanarkshire, N.B.—Dated 17th March, 


734. Joun Weems and WiLLIAM W2eEms, Johnstone, Renfrew, N.B.—Dated 
17th March, 1862. 

= —— BarrorpD, Peterborough, Northamptonshire.—Dated 17th 

arch, 1862. 

752. Wiutiam Toneus, Bradford, Yorkshire.—Dated 18th March, 1862. 

785. James Newaut, Bury, Lancashire.—Dated 21st March, 1862. 

841. WitLiamM Louis WINANS, ton, Sussex.—Dated 27th March, 1862. 

1078. Grores Feu and Witiiam Haynes, Bolton, Lancashire.—Dated 
16th April, 1862. 

730. WitL1AM Barry Lorn, Plymouth, Devonshire, and Fasperic Huanes 
GitBart, Brixton, Surrey.—Dated 17th March, 1862. 

744. TooMas Myers, Brighton, Sussex.—Dated 17th March, 1862. 

778. Epwarp Fieup, Buckingham-street, Adelphi, Westminster.—Dated 
20th March, 1862. 

801. a, Henry Tuck, Cannon-street, London.—Dated 22nd March, 
1 


767. Ricuarp ARCHIBALD Broomay, Fleet-street, London.—A communica- 
tion.—Dated 19th March 1862. 

768. RICHARD ARCHIBALD Brooman, Fleet-street, London, —A communica- 
tion.—Dated 19th March, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

597. Isaac Houpen, St. Denis, and Emus Huaner, Milhouse, France.— 
— Dated 22nd March, 1858. 

560, ALFRED Vincent Newton, Chancery-lane, London.—A communica- 
tion. —Dated 18th March, 1858. 

587. Witt1am Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 20th March, 1868. 

813. ALFRED Vincent Newton, Chancery-lane, London,.—A communica- 
tion.—Dated 14th April, 1858. 


Notices to Proceed. 

2748. ADOLPHE EsToURNEAUX and Louis Braucuamps, France, “ Certain 
improvements in non. ducting position for preventing the radia- 
= or transmission of heat or cold."— Petition recorded 7th November, 

2769. Louis CHARLES MEAULLEB, Rue Bicoquet, Caen, Calvados, France, 
o = improved stamping machine.”— Petition recorded 8th November, 

4. 

2780. StspuEN Dixon, Nottingham, “The construction and arrangement 
of an improved letter paper, invoice, or bill book file.” 

2782. SAMUEL CakTWRiGHT Rxgp, Fleet-street, London, ‘‘ Improvements in 
the construction of traps for drains, sinks, gulleys, and other places where 
traps are applied.”— Petitions recorded 9th November, 1864. 

2801. WitLiAM LineuamM Lers, Aston, near Birmingham, “ A new or im- 
proved composition or cement for uniting or joining substances together, 
and for other purposes.” 

2803. WiLLiAM CLaRK, Chancery-lane, London, “Improvements in the 
means and app or g ting motive power.”"—A communication 
from Constant Jouffroy Duméry, Boulevart St. Martin, Paris. 

2804. WitLiIAM CLARK, Chancery-lane, London, “ Improvements in looms.” 
—A communication from Théodore Maheu, Emile rney, and Clifford 
de Fleury, Boulevart St. Martin, Paris. 

2807. Joun Ki , Shotts I ks, Lanarkshire, N.B., “* Improve- 
ments in making moulds for casting, and in apparatus therefor.” 

2810. WitLiaM Epwarp Gepex, Wellington-street, Strand, London, ‘ Im- 
roved moulds for moulding or castiug.”—A communication from Celestin 
agnin, Jean Hubert Keyen, Denis Adolphe Enout, and Joseph Elisé 

Richard, Faubourg St. Martin, Paris. 

2811. WaLteR CnaistorueR TuvrearR, Norwich, and Rosgxt Antuvr 
Warp, Maidenhead, Berkshire, *‘lmprovements in developing heat, boil- 
ing water, and generating steam.” 

2815. JAMES THORNE, Austin Friars, London, “ Improvements in washing 
machines,” 

2816. DoveLas SyMonps SUTHERLAND, Great George-street, Westminster, 
** Improvements in machinery for ing gunpowder for blasting or 
other purposes, and in cartridges for blasting.”— Petitions recorded lith 
November, 1864. 

2821. Francis ADAMS Parps, Bow, Middlesex, ‘‘ Improvements in malt 
liquors as tonics.” 

2828. Tuomas Jonzs, Manchester, “ Imp: ts in boilers for heating 
rooms or buildings, conservatories, and similar places.” 

2820. PeTeR ARMAND LECOMTE DE FONTAINEMORRAU, South-street, Fins- 
bury, — ny “ Certain improvements in looms for weaving.”—A com- 

hee m M 




















key and weapon of defence.”—A communication from Timoleon de Bour- 
rousse de Laffore, Paris. 

554. Gores Hassg.tine, S p is, Chancery-lane, London, 
* Imp’ ments in the facture of mirrors.”—A communication from 
Louis Paul Angenard, New York, U.S. 

555. Grorgg Tuomas Euiwick, Phonix-place, Ratcliffe Cross, Stepney, 
Middlesex, ‘* Imp in hinery or apparatus for baking bis- 
cuits.”—Petitions recorded 27th February, 1865. 

557. Magk Mason, Manchester, ‘Certain improvements in apparatus for 
cutting paper, pasteboard, and similar substances.” 

559. Joun Matruias Hart, Cheapside, London, “ Improvements in the 
construction of doors or other covers of safes or depositories, and in 
parts connected therewith, for the purpose of obtaining increased 
security.” 

560. ARTHUR Davy, Spring-hill, Sheffield, Yorkshire, “‘ Improvements in 
making solid iron scales with bolsters for all kinds of spring knives.” 

561. Witu1aM CLARK, Chancery-lane, London, ‘‘Improvements jn the 
means of decorticating grain and other seeds, and in apparatus for the 
same.”"—A communication from Gustav Lataste, Christophe Ours Bullot 
and Clément Montoille, Boulevart St. Martin, Paris. : 

564. Joun Forprep, Blackheath, Kent, “ Improvements in treating certain 
hydro-carbon oils, and in vessels for containing the same.” E 

565. Gkorngz WxiGMaNN, Moo’ treet, London, ** Improvements in dies 
for cutting screws.”—A communication from Robert Kuntsmann, Mogel- 
dorf, near Nuremberg, Bavaria. 

566. James HaxTsuorn and WituiaM Repeats, Nottingham, “ Improve- 
ments in manufacturing lace in twist lace machines.” 

567. SypNEY WHITING, Maida-hill West,‘ London, “Improvements in shop 
and other counters and surfaces on which money is placed in passing it 
from one person to another.”— Petitions recorded 28th February, 1865. 

569. Jekan Baptiste Toussaint, Charing Cross, London, “‘ Improvements 
in gaiters, spatter-dashes, and other similar articles.” 

£70. SAMUEL WHITFIELD, Birmingham, “ Improvements in locks and bolts 
for fastening doors and door bars and drawers.” 

571. James Young, Manchester, “ Improvements in distilling bituminous 

bst , and in ap employed therein.” 

572. GkorcE HARMAN Barta, Highfield-villas, York-road, St. Pancras, 
—. “Improvements in condensation and refrigeration of vapours 
and fluids.” 

573. WiLtiaM Howipay, Bradford, Yorkshire, “Improvements in presses 
for blocking the tyres of railway and other wheels.” 

574. Cant JoHAN FatkuaNn, Craven-street, Strand, London, ‘* Improve- 
pane in apparatus for distilling, purifying, and storivg spirituous 
iquors.” 

575. Moss Bayuiss, Gracechurch-street, London, “An improved machine 
for pointing or drawing down railway spikes, and which said machine is 
also applicable for forming or drawing down the shanks of ordinary spikes 
and other articles of — ape.” 

576. NicHoLas Henwoop, Tideford, St. German’s, Cornwall, “ Improvements 
in reaping machinery.” 

578. WiLLiaM Epwarp Kocas, Cannon-row, Westminster, “ Imp 
in the construction of beams or supports applicable to the building of 
—- viaducts, roofs, arches, and ships, and in instruments to be used 
therein.” 

579. AvueustiIneE THOMAS GoprREY, Offord-road, Barnsbury, Middlesex, 
“ Improvements in musical instruments in the nature of organs in which 
reeds are employed.”—Petitions recorded 1st March, 1865. 
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Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
648. Joun Dean, Prospect-place, Bolton-street, Handsworth, near Bir- 
mingham, ‘‘ Improvements in marine steam engines.”—Deposited and 
recorded 8h Masch, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

703. Gzores Hagnry Birkeeck, Southampton-build Chancery-lane, 
London.—A communication.—Dated 14th March, i 

707. Gxor@e ToMLINSON BousFiELD, Loughborough Park, Brixton, Surrey. 
—A communication.— Dated 14th March, 1862. 

708. ALEXANDER JOHN PaTERsoy, Edinburgh.—Dated 14th March, 1862 

709. MATTHEW ANDREW Muik and James MciuwHam, Glasgow, Lanark- 
8] Be 14th March, 1862. 

727. Wiu1am Ciark, Chancery-lane, London.—A icati 
17th March, 1862. 

751. Tuomas Duxx, Windsor Bridge Ironworks, Pendleton,{near Manchester. 
—Dated 18th March, 1862. 

836. Ropext Bory, Bury St. Edmunds, Suffolk.—Dated 26th March 1862 

£03. Henry Pooiry, Liverpool.—Dated 31st March, 1862. 


Dated 








739. JOHN MINTON COURTAULD, Braintree, Essex,—Dated 17th March, 1862. 


i Xavier Flubr, Mulhouse, France.—Petitions 
recorded 12th November, 1864. 

2832. Groner Epwarp Neong, George-street, Hastings, Suesex, “ Improve- 
ments in machinery for deodorising and utilising the sewage of towns, 
and in the treatment of other refuse to be combined therewith, both 
liquid and solid, for manure and chemical use.” 

2836. Robert HARLOW and WILUaM JoLLty, Heaton Norris, near Man- 
chester, “ Improvements in cocks and valves."—/etitions recorded lith 
November, 1864. 

2848. Prosrex Lacuez, Brussels, Belgium, “ Improvements in looms for 
weaving carpets and other pile fabrics.” 

2850. JamMEs BULLOUGH, Baxenden, near Accrington, L hire, “* Imp 
ments in looms for weaving.” 

2851. CHARLES VeRO, Atherstone, Warwickshire, “ Improvements in the 
manufacture of hats.” 

2856. Sts@sRICH CHRISTOPHER KREEFT, Fenchurch-street, London, * Im- 

r ents in the fact of iron and steel.”—A communication 
from Jacopo Bozza, Naples, Italy.—Petitions recorded 15th November, 








2°62. JuLEs Avusix, Rue de Louvre, ' Paris, “‘ An improved millstone for 
grinding corn and other substances,” 

2863. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in printing machinery.”—A communication from Richard March Hoe, 
New York, U.S. 

2865. Henry GRaFTON, Brompton-square, London, “ Improvements in 
roller and revolving shutters.” 

2867. Henry Grarton, ae ge London, “‘ Improvements in 
machinery for cutting wood into mouldings, laths, and other forms.”— 
Petitions recorded 16th November, 1864. 

2871. TuoMas Rowartt, jun., London, “ Improvements in lamps for burn- 
in paraffin, bel ine, 7 | , and other like hydro-carbon fluids,” 

2872. Joun Henry Jonneson, Lincoln’s-inn-fields, London, “‘ An improved 
mode of treating the moulds or packets employed in the manufacture 
of gold leaf and other metal foils."—A communication from Eugene 
Frangois Paul Bazin, Auguste Michel Daude, and Eugene Francois Daude, 
Paris.—Petitions recorded 17th November, 1864. 

2882. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, “* An 
improvement in working guns.” 

2887. WiLLiaAM Witson, Newcastle-upon-Tyne, “ Improvements in the 
manufacture of hats.”—Petitions recorded 18th Novemter, 1864 

2898. WILLIAM PALMER, jun., Southweald, Essex, “ Improvements in cases 
for carrying pipes and tobacco.”—Petition recorded 19th November, 1864, 

2948. Louis LeisLer, Glasgow, Lanarkshire, N.B., “Improvements in 

ibtaining bromine and bromides, and in apparatus therefor.”—/etition 
recorded 25th November, 1864. 


2979. ALYxED Vincent Newton, Chancery-lane, London, “‘ Improved ma- 
chinery for pressing and bailing goods,”—A communication from John 
Henry Gove, New York, U.S.—Petition recorded 29th November, 1864. 

3028. WiLLiaM Epwarp Newton, Chancery-lane, London, *‘ Certain im- 
provem :nts in hand stamps."—A communication from William Wirt 
Secombe, New York, U.S.—Petition recorded 5th December, 1864. 

3238. Jonn Henry Jonson, Lincoln’s-inn-fields, London, ‘* Improvements in 
sewing machines.”—A communication from Lebbeus Wisner Lathrop and 
William McMonnies, Philadelphia, Pennsylvania, U.8,—Petition recorded 
20th December, 1864, 

27. NatHan Twompson, Abbey-gardens, St. John’s Wood, Middlesex, 
“Imp in stoppers for bottles, jars, vessels, and tubes, also fur 
ordnance and fire-arms.”—Petition recorded 4th January, 1865, 

88. RicHARD AKCHIBALD Brooman, Fleet-street, London, “ Improvements 











in engraving upon crystal, glass, and silici 
cation from Charles Raphael Maréchal and Cyprien Marie Tessié du Motay, 
Metz, France.— Petition recorded 11th January, 1865, 
225. Joun Haxrison, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
| i ips’ bott at sea, and in the machinery, apparatus, or means 








connected therewith.” 

228. Joun Haminton, jun., Liverpool, ‘‘ Improvements in machinery for 

propelling vessels.”—Petitions recorded 26th January, 1865. 

296. Joun Henry Jounson, Lincoln’s-inn-field*, London, “ Improvements 
in the facture of ord and other like castings, and in the appa- 
ratus employed therein, also in carriages and moulds for the same.”—A 
communication from William Jones, N:jni Novgorod, Russia.—Petition 
recorded 2nd February, 1865. 

361. Witt1aM Staats, Cannon-street West, London, “ Improvements in 
the facture of skirt,borderings and linings to be applied to wearing 
apparel.”—A communication from Carl Spannagel, Barmen, Prussia.— 
Petition recorded 8th February, 1865. 

885. Groner Canter Haskier and Joun Busn Hasever, Birmingham, 
“ Certain improvements in the manufacture of brooches, part of which 

imp’ are applicable to the facture of lockets.”— Peti- 
tion recorded 11th February, 1865. 

416. Rosext Joun Jones, Rochdale, L hire, ** An imp d system of 

manufacturing clog soles, pattern boards, and similar articles by ma- 
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42 Bexsamin Tompson, Birmingham, “ Improvements in fire-arms,”— 
A communication from Charles Edward Sneider, Baltimore, Maryland, 


8. 

426, BexsaMin Tuompson, Birmingham, ‘ Improvements in cartridges.” — 
A communication from Charles Edward Sneider, Baltimore, Maryland, 
U.8.— Petitions recorded 14th February, 1865. 

466. Tuomas Oopen, Cliff Mound, Higher Broughton, near Manchester, 
* Certain ii its in hani or apparatus for lubricating the 
cylinders of ‘ slashing’ and ‘ tapeing’ hines, such hinery being 
employed in the sizing of cotton and other yarns.”—Petition recorded 
18th February, 1864. 

481, {Rozert WILLISON, Broad-street, Altoa, Clackmannan, N.B.,‘* Improve- 
ments in mashing machines, end in apparatus connected therewith.”— 
Petition recorded 2ist February, 1865. 

491. Isaac ParientT#, Manchester, ‘‘ Certain improvements in scarfs and in 
the manufacture of the same.”—A communication from Leon de Moses 
Pariente, Grand Caire, Evypt.—Petition recorded 22nd February, 1865. 

621. Wittiam Oram, Salford, Lancashire, ‘‘Certain improvements in 
hydraulic pumps in connection with engines of motive power.”— Petition 
recorded 24th February, 1865, 

543. Watrer Henry Tucker, Southampton-street, Strand, London, “ Im- 
provements in fire and thief proof safes, chests, and strong room doors.” 
— Petition recorded 27th February, 1865. 

643. Joun Dean, Prospect-place, Handsworth, near Birmingham, “ Im- 

provements in marine steam engines.”"—Petition recorded 8th March, 


1565, 











And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at-the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 
18th March, 1865. 

1233, Sd.; 1234, 10d. ; 1235, 2. 4d.; 1286, 10d. ; 1287, 4d.; 1288, 4d.; 
1239, 4d. ; 1240, 6d.; 1241, 4d. ; 1242, 8d.; 1243, 10d. ; 1244, 8d.; 1245, 10d.; 
1246. 10d.; 1247, 10d. ; 1248, 4d.; 1249, 4d ; 1250, 4d, ; 1251, 4d. ; 1252, 
4d. ; 1253, 4d. ; 1254, 61. ; -3 1256, 4d.; 1257, Is. 4d. ; 1258, 1s. 4d.; 
1259, 10d.5 1260, 4d. ; 1261, 4d. ; 1262, 4cl.; 1263, 10d.; 1264, 1s. 5 1265, 4d.; 
1266, 4d. ; 1268, 4d. ; 1269, 270, 4d.; 1271, 8d. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s, must be remitted by Post- 
office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.-PRIME MOVERS. 


Including Fized Steam cad other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, fe. 

2170. E. R. and S. Luoyp, Birmingham, ‘* Method of securing tubes in tube 
sheets.” —A communica tion.—Daied 5th September, 1864. 

This invention consists in the employment of a ferrule having a concaved 
outer surface or periph: ry of siightly taper form, and of such diameter that 
it may be driven into the end of the tube and expand it in such manner 
that the end of the tube will close around the hule in the tube sheet to 
receive the tube, and thus form a tight and permanent connection of the 
tube to the tube sheet, admitting of the tube being of equal diameter 
throughout. 

2171. E. R. and 8. Luoyp, Birmingham, “ Expanding tubes in tube sheets.” — 
A communication. —Dated bth September, 1864. 

‘This invention consists in the employment of hydraulic pressure for the 
purpose of forcing into the ends of tubes which are inserted into the tube 
sects of boilers, ferrules, by which the ends of such tubes are expanded 
and made to close round the apertures in the tube sheets. 

2192, J. T. Crosuann, Ashton-under-Lyne, “ Steam engines for blowing, 
pumping, or forcing air, pumping water, driving machinery, &c."— 
Dated 8th September, 1864. 

This invention cannot be described without reference to the drawings. 
2204. H. C. Lopnirz, Renfrewshire, “ Oscillating steam engines.”—Dated 9th 

September, 1804, 

The patentee claims, First, the general arrangement and construction 
of two cylinders, oscillating on one pair of trunnions, on the high and low- 
pressure principle, as described, Secondly, the construction of wiper 
shafts on oscillating engines, having the end acted upon for giving motion 
to the valves brought to or near the centre of the trunnions, so as to 
avoid the use of a quadrant or segmentally-slotted bar, ordinarily em- 
ployed tor communicating the motion of the eccentric to the valves, as 
deseribed. Thirdly, the construction of cut-off valves, arranged to act on 
the back or outer side of slide valves of oscillating or other cylinders for any 
description of steam engine, as described. Fourthly, the construction of 
a variable cut-off regulation, adjustable in a‘variety of ways by being 
shifted in the main or other shaft or shafts while the engines are in motion, 
and applicable to any description of steam engine for cutting off the steam 
at any point desired, as described. 

2225. D. C. Kuan, Abingdon-street, Westminster, Apparatus for obtaining 
motive power from steam and other elastic fluids."—Dated 12th Sep- 
tember, 1864, 

This invention cannot be described without reference to the drawings. 
2331. J. DRAN, Handsworth, near Birmingham, “ Mavine steam engines.” — 

Dated 13th September, 1864. 

It is ot frequent occurrence in rough weather, when the vessel is pitch- 
ing, that the paddle wheels or screws are entirely out of the water; and 
when this takes place, the engines are liable to “ race,” or acquire an in- 
creased velocity, whereby a considerable waste of steam takes place, 
besides serious—and, not unfrequently, dangerous—strains and breakages 
to the machinery. Now, in order to remedy this evil, and to provide for 
a steady and uniform working of the engines proportionate to the resist- 
ance to be overcome, the inventor proposes to fix a tube or chamber on 
each side of the vessel, for each engine or paddle wheel, or at 
the stern, as may be necessary, for the screw, In this tube or 
chamber he places an “air ball,” or float of metal, or other mate- 
rial, through which passes a vertical rod or shaft, with guides. ‘This 
rod will act upon the throttle valve or equilibrium valve, as the case may 
be, by means of rods and levers, Now the principle of this invention con- 
sists in this—when the paddle wheel or screw is raised out of the water, 
the air ball, before described, will fall, and the levers and rods attached to 
jt, and acting upon the valves, will close the steam off in proportion to 
the depth of the paddies; and, on the other hand, when the paddles are 
fully immersed, the air ball and levers are raised, and in such a position as 
to allow the full quantity of steam to enter the cylinder. The air ball, 
vertical rod, and levers being acted upon directly by the water, it will be 
at once apparent that the quantity of steam required will, under the cir- 
cunstances, be exactly equal to the power required, and the resistance to 
be overcome,—Not proceeded with. 


CLass 2.—TRANSPORT. 

Including Raihoays and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, de. 

2155. N. Srusper, Dublin, “ Application of the screw and worm and screw 
and pinion wheel, or endless screw and wheel, for propelling cars, carts, 
carriages, railwav carriages, dc."—Dated 2nd Sept mber, 1864. 

The First part of this invention consists of a metallic or other screw 
attached to the body, axle, or shaft of the carrioge or machinery to be pro- 
pelled er driven. This screw is set and worked horizontally or vertically 
in a suitable frame, or attached by other suitable means to the carriage, 
conveyance, or engine, to be propelled. This screw is then connected at 
one end with the shafts or wheels of the carriage, conveyance, or engine, 
to be propelled, by cog or bevel wheels, an endless screw, or worm and 
wheel, and the other end of the driving screw is connected with the 
second or other shaft of the carriage, engine, or machinery, by means of 
an endless screw, or by a cog wheel or pinion, or endless screw and wheel, 
by which the power of the connecting or driving screw is imparted to the 
axle, shaft, or other part of the carriage, conveyance, engine, or machinery, 
to be propelled. The cog or other wheel used to drive the main or driving 
screw may be placed on the axle, shaft, or wheel, of the carriage, con- 
veyance, engine, or machinery to be propelled. Secondly, where the 
inventor uses the screw, as herein described, to wultiply the power of any 
motive power engine, or machinery, he places the driving screw in a suit- 
able position to impart its power to the piston rod, guide rod, shaft, or 
other part of the engine or machinery to be propelled, and works the 
driving screw horizontally or vertically, as hereinbefore described, or by 
means of suitable rack and pinion wheels, so that the power of the screw 
may be given to the piston, shaft, or wheel, in its forward and backward, 
or upward and downward, motions.—Not proceeded with. 

2182. W. J. Curtis, Clifton-road, Holloway, ** Railway carriages.”"—Dated 

6th September, 1804. 
This invention relates, First, to the use of percussion signals, to be ignited 








by railway passengers in order to draw the attention of the guard to a 
particular carriage of a train in motion ; and, Secondly. to enable the guard 
to reach any carriage of atrain in motion. The inventor proposes to fit 
under the threshold of each carriage, and at each side thereof, a folding 
platform, formed of bars hinged together, so as to admit of being let down 
for use or folded back to clear the platform or other erections with which 
they might interfere in the working of the railway.—Wot proceeded with, 


Crass 3,—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2157. W. L. Duncan, Hunter-street, Brunswick square, and S. C. CHILps 
Ihe Grove. Clapham, “ Improvements in bleaching coloured and other 
rags, or other materials or hal*-stuff, and in rag engines for paper- 
making.” — Dated 2nd September, 1564. 

This invention relates to a new and expeditious mode of bleaching 
coloured and other half-stuffs by means of chemicals, in a heated state, in 
the rag engine. In the inside of the rag engine, which may be made of 
iron, or of any other suitable metal or material, and on the bottom of the 
same, is placed a perforated lead pipe, going from the rise to the fall of 
the rag engine; this pipe is suitably fixed to a steam boiler, with appli- 
ances for letting on and shutting off the steam. Above this steam pipe is 
placed, to keep it clear, a perforated false bottom, made of wood, or any 
other suitable metal or material. Tubes are also inserted in the rag 
engine, made of lead, or any other suitable metal or material, or openings 
are made to put in the chemicals. The coloured or other rags are boiled 
in the usual way with alkalies, after which they are placed in the rag 
engine; and being sufficiently cleansed and turned into half-stuff, and 
when the water is of a suitable heat, the steam can, if required, be shut off, 
and chlorine, and then diluted sulphuric acid—say, from 1 to 2 per cent. by 
Twaddle’s hydrometer, according to the materials or half-stuff to be 
operated upon—are to be poured through the separate tubes or openings, 
which, in uniting with the heated water, will take out the colours, and 
completely bleach the half-stuff, without damaging the structure of it. 
The steam is then turned on, and the cold washing water applied in the 
ordinary manner till the half-stuff is perfectly cleansed from the chemicals ; 
it is then ready for the purposes required by paper-makers.—WNot proceeded 
with, 

2163. J. Ivers, Preston, and T. OapeEN, Little Hulton, Lancashire, “‘ Flyers 
to be employed in roving, slubbing, and spinning cotton, &e.”"—Dated 3rd 
September, 1864. 

This invention relates to that description of flyers wherein tubular legs 
are employed, to guide the sliver of the fibrous material from the top of 
the flyer to the presser, which tubular legs increase the cost of the flyers, 
and render them unsteady when rotating at a high velocity. The im- 
provements are designed to dispense with the tubular legs, and consist in 
forming the legs of solid metal, and inserting a series of twirls or eyelets 
down the side of the legs, through whic': the sliver passes, and is thereby 
guided to the presser, instead of down the tube, This improvement econo- 
mises the cost of the flyer, is efficient for the purpose, and renders the 
spindle and flyer more steady in its revolution. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implement, Flour 
Mills, §e. 
2176. S. and W. Corpetr, Wellington, Shropshire, ‘‘ Agricultural tmple- 
ments called ‘ Norwegian harrows.’ "—Dated 6th September, 1864. 

This invention consists in fixing the spikes of Norwezian barrows in 
such a manner around the axis on which they rotate that they do not 
follow each other in a straight line, but describe lines oblique to the path 
of the harrow, The inventors fix them in a helicai or screw-like direction 
around the said axis.—Not proceeded with. 
£177. D. WaLKsr, Liverpool, “ Arrangements for malting.” —Dated 6th Sep- 

tenber, 1864. 

This invention consists in using shallow troughs, trays, or open boxes, 
and in arranging these in tiers one over the other, but with sufficient space 
between for the passage of air over or across each, and to admit of turning 
or furrowing the layers of grain when required. With these improved 
arrangements any malting chamber or apartment of a given size, and of the 
ordinary height, can contain much larger quantities of malt than when the 
floor only is occupied thereby, while the malt will be more conveniently 
accessible, so that labour will be saved. 

2187. W. A. Hunter, Scarjfoot, Cumberland, ‘* Machinery for reaping and 
mowing.”"— Dated 7th September, 1864. 

This invention consists in an improved combination of machinery for 
giving the requisite lateral to-and-fro motion to the cutters of reaping and 
mowing machines. The cutters are fixed, as usual, to a horizontal bar, 
working in guides; to this bar are fixed studs, supporting two antifriction 
bowls, between which the outer circumference of a diagonal disc enters ; 
this dise is fixed on the driving or other shaft of the machine, and in 
revolving gives the requisite lateral to-and-fro motion to the cutter bar.— 
Not proceeded with, 

2202. A. WaLuis, Basingstoke, and W. Drewert, jun., Luton, Bedfordshire, 
“ Threshing and dressing machines.”’— Dated 8th September, 1564. 

This invention relates to that description of combined threshing and dressing 
machines, ordressing machines only, in which the chaff and the grain fali from 
the caving riddle on to a chafling riddle below, where the chaff is separated 
from the grain by means of a winnower or blast fan, and consists, First, in 
elevating the chaff after separation from the grain into an upper chamber 
by means of a current of air produced by an exhaust, or by the joint action 
of a blast and an exhaust ; and, Secondly, in freeing the chaff from dust 
while in such upper chamber before passing thence into sacks.—Not pro- 
ceeded with. 

2211. C. J. Newsour, Millbrook, near Southampton, “ Fixed and portable 
combined threshing machines.” —Dated 10th September, 1861. 

According to this invention the inventor arives with oue set of cranks 
only. The set driving the shakers he calls the first crank, the other driving 
the riddling apparatus the second crank. Beneath the shakers from some 
part thereof, or the driving block, or from the first crank direct, he connects 
suitable rods running to the vibrating boards on the top or upper side, 
where they are firmly bolted or fixed, a joint, notch, or other suitable con- 
trivance intervening to render them flexible to take tie play of the cranks 
in their revolutions ; on these rods the shaker ends may be carried, and so 
dispenses with the radial links usually applied to hold them in their 
position. Half the rods or shakers would 1un to one board and half to 
the other, when there are two in the machine ; the shakers may be used 
without the rods if preferred ; they are connected in any manner, an’ the 
vibrating boards and the shakers will work together.—Not proceeded with. 
2212. L. F. Goopnopy, Clara, King’s County, Ireland, “ Mills for the maau- 

Sacture of flour or grain.” —Dated 10th Septender, 1864. 
This invention relates to certain improved arrangements employed in 


mills adapted for the manufacture of flour from grain, the chief feature of | in 4 ¢ } 
| vent the possibility of alteration or erasure, and the ink or writing fluid by 


which is the passing of the grain to be ground through a current of steam 
adjusted in such manner as to damp or moisten the grain most thorouglly, 
and to any extent that may be desired. 


Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2174. F. Weaver, Birmingham, “ Latches for, doors, garden gates, d&c."— 
Dated 6th September, 1564. : 

In carrying out this invention the patentee places a roller in a recess 
which is cut out of the under side of the latch near the end, so as to come 
in contact with and roll up the catch, instead of sliding ; another roller is 
laced in another recess cut out of the under side, or is fixed on or 
embedded in the front side of the latch underneath the staple or guard, so 
as to roll against the staple when the pressure comes on the latch through 
its contact with the catch. For latches for doors which open both ways, 
the roller is so embedded in or fixed on the latch as to roll against the 
plate behind the latch as well as against the staple ; ora roller is fixed on or 
embedded in each side of the latch for the same purpose. The rollers 


being thus placed at these points of friction reduce the amount of friction, | 


and consequently, facilitate the action of the latch, giving freedom of action 
and greater durability. 
2194. T. TayLor, Buston Grove, London, “ Urinals.”"—Dated Sth September, 


For the purposes of this invention in constructing a urinal consisting of 
a series of cells or compartments at a railway station or other place, a 
hollow raised trough of the length of the urinal is employed. This 
trough, at intervals in the front, is formed with projecting channels or 
short branch troughs of a suitable form for passing between the legs of 
the users of the urinal. Upright partitions are fixed so as to divide the 
urinal into a series of compartment as heretofore, but in such manner 
that there shall be one of the hollow projecting channels or branch 
troughs in each compartment ; water is constantly supplied at one end of 
the trough, and it flows through its whole length, and then away at a suit- 
able overflow or outlet at the other end of the trough. In some cases water 
is introduced into the trough through the bottom in each compartment of 
the urinal, and an outlet or overflow is also provided for each compart- 
ment. 
2213. BD. Bropis, Paisley, “ Apparatus for heating water by means of waste 

steam.” Dated 10th September, 1364. 

This invention cannot be described without reference to the drawings. 

2214. T. D. Ripusy, Arwndel-street, Strand, London, “ Apparatus for mixing 
the ials for making concrete.”"—Dated 10th September, 1864. 

In carrying out this invention the patentee employs a vessel or case in 


the form of a cylinder or truncated cone (or of any other similar suitable 
shape) mounted upon a central shaft, to which a continuous revolution ig 
imparted from a steam engine or other motive power in any convenient 
manner. In the interior of this vessel are fitted, longitudinally, that ig 
parallel to the shaft, shelves, which are attached to the inside of the 
cylinder or case, extending towards but not reaching to the central shaft, 
The cylinder or case is made with both ends wholly or partially open, and 
if a vessel of a cylindrical, hexagonal, or other parallel-sided figure be used 
the central shaft or axle is mounted at an inclination to the horizon, so 
that the materials to be mixed will be thrown into the elevated end ag 
the vessel revolves, and will thereby be continually lifted up by the shelves, 
from which they will also be as continually falling, aud will thus become 
well mixed or incorporated together. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Iin- 
plements of War, or for Defence, Gun Carriages, &c. 


2159. P. M. Parsons, Blackheath, “‘ Ordnance and projectiles."—Dated 2nd 
September, 1864. 

These improvements in ordnance relate to guns and mortars wholly or 
partially built up of, or strengthened by, steel or carbonised wrought iron 
tubes or houps, and the objects in view are to impart to the tubes or hoops 
surrounding the inner tube or gun, or such of them as may be desired, 
increased strength, tightness, and elasticity, by hardening or tempering 
them in oil, oleaginous fluids, or other fatty or greasy matters, and like- 
wise to place each tube or hoop on the tube or part of the gun it surrounds, 
in a state of initial tension. The improvement also consists in the 
construction of projectiles for ordnance made of cast iron, or cast 
iron mixed with wrought iron or steel, cast by any of the ordinary 
methods, the projectiles being strengthened, toughened, or hardened by 
plongi.g them, while in a sufficiently heated state, into oil, water, mer- 
cury, or other suitable liquid, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru-~ 
ments, Lamps, Manufactured Articles of Dress, &c. 
2100. A. Suarp, Glasgow, Cabinet bedsteads.”— Dated 6th September, 


This invention consists chiefly in forming the head and bottom of cabinet 
bedsteads of ornamental work in iron or other metal, in contradistinction 
to straight wires or bars, as hitherto employed, and in uniting and strenzth- 
ening these ornamental portions by metallic sockets and tubular joint 
pieces, through which the ornamental bars pass.—Not proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of’ Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. - 

2156. J. F. P. Heaouneng, Lodeve, Department de UHerault, France, 

— udigo from textile materials.”"—Dated 2nd September, 


This invention consists in plunging the textile materials into a tub con- 
taining water acidulated with chlorhydric acid, as soon as they are taken 
out of the blue dyeing tub. After soaking awhile the said materials are 
squeezed out by hand pressure above the liquid, and they are plunged into 
another tub containing also acidu ated water; they are again squeezed out, 
and the water of the second tub is conveyed into the first one. When the 
water of this first tub contains enough of colouring staff it is conveyed to 
a special receiver, A suita le quantity of chlorhydric acid—say, three- 
fifths of a guilon of acid to twenty gallous of the water (but the proportions 
are very variable,—is then added to saturate the alkaline basis, which satu- 
ration will be made evident by its action ou testing paper—“ papier de 
tourne sol.” The indigo being then separated from its combinations is 
precipitated, and after eight or ten hours the liquid can be decanved ; the 
indizo settled at the bottom is gathered and dried by the usual process.— 
Not proceeded with, 

2175. J. K. Leatuer, St. Helen’s, London, * Manu/acture of salts of 
— nium Jrom chrome ore.”"—A communication.—Dated 6th September, 
Su4. 

In performing this invention the inventor takes a mixture of lime, or of 
hydrate of lime, or of other alkaline earths, and of one or more of the 
salts of potash or soda, and of chrome ore reduced to a finely divided 
state, with or without feldspar, and with or without mangan se or other 
oxygen bearing material, and forms it into blocks by pressing it together 
either in a dry state, or after the addition of water. These blocks may be 
of any size or shape, but he prefers to make them in the shape of a cone 
1sin. high, Sin. wide at the top, and 9in. wide at the base. He also prefers 
to use a mixture of hydrate of lime and sulphate of potash, or sulphate of 
soda and chrome ore, and after well mixing it in any convenient manner 
to add water and knead it till it possesses the consistency of clay, when he 
presses it into moulds of a conical shape. He exposes the blocks, of what- 
ever size or shape they may be, either dry or in a moist state, to the heat of 
a furnace till the chrome ore is either wholly or partially decomposed ; he 
then takes the blocks and places them in any convenient vessel, and 
dissolves out the salts of chromium and treats the solution by any of the 
usual methods for the manufacture of chrome salts. —Not proceeded with. 
2181. W. H. PERKIN, Suvbury, “ Preparing colouring matters for dyeing 

and printing.”—Dated 6th September, 1864. 

For the purposes of this invention the patentee takes the substance 
known as rosaniline (the base obtained from the various salts of rosaniline, 
generally known as roseine magenta, and also by other names), or it may 
be a basic salt or feeble combination of the said base, and mixes it with the 
compound or derivative obtained by the action of bromine or bromine 
water on turpentine. The bromine derivatives of its isomers, such as oil 
of lavender, and others, may also be employed. He then heats the 
mixture by preference together with alcohol, wood, naphtha, or methylated 
spirit in a closed glass or glazed vessel to a teraperature of 140 deg. to 
150 deg. centigrade, and retains it at this temperature for about eight 
hours. 

223. H. C, Baitvox, Edinburgh, “ Manufacture of inks or writing fluals to 
be used with certain kinds of paper for the prevention of fraudulent 








alterations in bankers’ draughts, notes, cheques, &c.”"—Dated lth 
September, 1864. 

This invention consists in the use of an ink or writing fluid, composed 
of an acid and coiouring matter that can be combined therewith; also, «f 
a paper, the colour in which may be discharged and changed by such acid, 
and the texture of the paper also changed and weakened by the action 
thereof in those parts that are written upon. By this means the texture 
of the paper in the parts affected by the acid will be so changed as to pre- 





penetrating through the paper will be seen on both sides thereof. The 
ink or writing fluid above referred to is or may be composed of diluted 
sulphuric acid, made according to the British pharmacopzia, and indigo 
paste as a colouring matter, in the proportions of a quarter of an ounce of 
indigo paste to three-quarters of an ounce of diluted sulphuric acid. But 
the patentee prefers adding to the indigo paste a small proportion of 
magenta crystals, or other aniline colouring matter. And the paper 
intended to be used is blue tinted paper, or paper tinted or coloured with 
any colouring matter which will be acted upon by the acid so as to dis- 
charge and change the colour at the back of the paper and weaken the 
texture of the paper. The paper preferred is a paper tinted or coloured 
with ultramarine (which may be of a deeper tint than usual), but paper 
coloured green or otherwise coloured may a!+o be used. 

2228. A. G. Grant, Nottingham, ** A clockwork magnesium lamp, with re- 
flectors, magnifiers, and condensers, for the burning of magnesium wire 
to produce powerful light.” —Dated 12th September, 1864. : 

In arranging this clock lamp for the coabustion of magnesium wire to 
give a constant tight, the wire is wound on spools, and one or more of the 
spools is or are placed in a cylinder with a slot in the band. The cyli: der 
is fast to the handle with a cap on the front, so as to allow the spools to 
unwind. The wire is passed through the slot in the band of the cylinder, 
and thence throu: 4 flat conducting tube to two rollers driven by clock 
work, which caa be regulated to run the required speed according to 
circumstances, and the rate of combustion. After the wire leaves, or the 
wires leave, the rollers it enters, or they enter, another tube of cork or 
metal, which conducts the wire through the reflectors, or to the point 
where the centre of light is required.—Not proceeded with. 

2229. R. F. Fatruie, Gracechurch-street, London, “ Artificial fuel” —Daled 
12th September, 1864. : ne 

In performing this invention the inventor takes peat and forms it into 
blocks (either compressed or otherwise) suitable for fuel. These blocks he 
places in an air-tight receiver, and exhausts the air and aqueous matter 
from the peat by an air pump or other suitable means. Having produce 
the desired vacuum in the receiver he admits petroleum thereto, —< 
enters the pores of the peat and occupies the space voided by the air an 
aqueous matter previously abstracted. If necessary he forces the petro- 
leum into the receiver under pressure. The blocks are then withdrawn 
from the receiver, and, if necessary, separately pressed in moulds or 
sprinkled with saw dust or other matter in powder to face them; they 
are then allowed to dry and stored for use.—Not proceeded with. 

2244. J. H. Jowunson, Lincoln’s-inn-flelds, London. ‘* Preparation or treat- 
ment of colouring matters obtained from aniline.”—A communication.— 
Dated 14th September, 1864. 





This invention has for its object new methods of dissolving or causing 4 
' be suspended the colours obtained from what is known in commerce 














Marcu 24, 1865. 





THE ENGINEER. 





aniline, and which are termed aniline colours. The essential feature in this 2138. W. C. S. Percy, Manchester, “‘ Apparatus for washing, scrubbing, or | ends of the bales, and the bands ordinarily used are afterwards placed outs 
invention consists in dissolving or rendering permanently suspended the | 
colouring matters hereinbefore referred to, by the aid of fixed products, | 


which shall allow them to combine with textile fibres, imparting thereto 
uniform tints capable of being graduated to any shade at will, and which 
shall possess the advantages of cheapness and facility of application. 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 
915s. A. M. J. C. Moun, Paris, ** Electro-magaetic engine.”—Dated 2nd 
Septem! er, 1864. : ; : 

This invention relates to an improved electro-magnetic engine, the 
leading principles of which consist, First, in the particular position in 
which the electro-magnets are situated in respect to each other, and to 
their respective armatures, whereby constantly but a comparatively very 
small distance is left between the said armatures and their respective 
electro-magnets before these latter become magnetised; and, Secondly, in 
the particular wave-like rolling motion imparted to the parts carrying 
the said armatures, the said motion resembling about the rolling of a tep 
on the floor towards the end of its revolving motion, 

2217. H. W. Cook, Angel-court, Throgmortor-street, London, ‘* Electric tele- 
aphs."—A communication.— Dated 10th September, 1864. i 

This invention relates to that description of apparatus in which visible 
signals are produced on prepared paper by means of an electric current, 
transmitted through a form of movable metallic types or characters, which 
are connected with a conducting wire, or with the earth, and passed under 
two teeth ted with diff it poles of two batteries, the two remaining 
poles of the batteries being connected with the earth if the type be con- 





nected with the line, or with the line if the type be connected with the | 


earth, and so arranged that, when the type comes in contact with either 
of the aforesaid teeth, a circuit is completed through the line, which at the 
receiving end is connected, by means of the receiving instrument, with the 
earth. The object of the present invention is (always using one wire only) 
to substitute a second line of dots for the dashes of the Morse system, 


and to ensure greater rapidity and correctness in the transmission of the | 
printed symbols ; also to effect an economy of space in the arrangement of | 


these symbols. This object is effected, First, by the employment of a 
peculiar form of type ; and, Secondly. by the adaptation to the trans- 
mitting apparatus of the two sets of batteries above mentioned. —Not pro- 
ceeded with. 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2095. R. BEARD, jun., Clapham, and W. Down1nG, Battersea, “* Manufac- | 


ture of artyicial leather.”"— Dated 24th August, 1864, 

In the manutacture of artificial leather one or both surfaces of a fabric 
is first coated with a thin bat or fleece of cotton, or other fibre, which is 
caused to adhere to the fabric by a composition that will not be acted on by 
oil. This composition is, by preference, composed of oxidised or boiled oil, 
and for this purpose it is preferred to take oil boiled to as strong a consis- 
tency as possible, dried scrapings of dried or oxidised oil having also been 
boiled down with it; to this is added about one-third or one-half of its 


weight of resinous matter, the amount of resinous matter added being sufficient | 


to cause the com} i to be tly adhesive and hard when dry, without 
rendcring it brittle ; pigments may also be ground up with the compound, 
to give it body and colour. The composition so prepared may be spread on 





to the surface or surfaces of the fabric, and the bat or bats of fibre then | 


applied thereto, and the whole pressed together by rollers, heated to a suffi- 
cient degree to retain the composition in a sufficiently fluid state without 
causing it to penetrate too far into the fibre. Over the surface or surfaces 
of the fabric so coated with fibre finely-zround leather, or flock, or other 
powder may be dusted, and the fab ic again passed through rollers, to cause 
the leather, flock, or powder to adhere. Fabric coated with fibre, or with 
fibre and also with ground leather, flock, or powder, as above described, 
may be coated or dressed with the oil composition used in the manufacture 
of leather cloth, and may also be subsequently varnished, japanned, or 
enamelled in the ordinary manner; and by reason of the fabric having been 
first coated as above described, the surface of the leather cloth will not be 
marked by the threads of which the fabric is composed, as it now is when 
Jeather cloth is manufactured in the ordinary manner. When a leather cloth 
with a dull surface is to be produced the leather cloth so produced may be 
dressed with oils used in dressing or currying leather. When an enamelled 
leather is to be produc-d the fabric coated with fibie, or with fibre and flock 
or powder, shall be so dressed after having had the oil compositions applied 
to it, and before applying to it the varnish, japan, or enamel. 

2101. G. Davins, Serle-street, Lincoln’s-inn, London, “ Filter presses.”— 

communication.—Dated 25th August, 1864. 


These filier presses have for their ubject the filtration of mixtures of 


liquids and solid boaies in such a manner as to obtain the liquids clear and 
the solids dry. In these filter presses the pressure is obtainea either by the 
liquid to be filtered (that is, by hydrostatic pressure) or by steam, with 
the intervention of a strainer, by steam direct, by heated air, by any gas— 
carbonic acic, for instance, by means of a vacuum, or even by a pump, if the 
manufactory where the filter presses are applied cannot furnish the other 
means indicated for creating or establishing a pressure. 

2107. M. L. MuLuER, Coleman-street, London, ‘* Watches."—Dated 26th 

August, 1864. 

This invention relates to arrangements for obtaining dead beg indepen- 
dent seconds. These arrangements consist of an additional wheel, with a 
pinion so placed as to be driven from the third wheel of the watch; a pres- 
sure spring, spring clanker, spring detent, or like contrivance, works into 
the teeth of the additional wheel, and regulates its motion so as to produce 
the division for driving dead beat seconds. The patentee drives the seconds 
hand from the additional wheel by mounting the seconds hand on an axis 
provided with a toothed dise, plate, wheel, boss, or clutch, which engages a 
corresponding toothed disc, plate, wheel, boss, or clutch on the axis of the 
additional wheel, so that, when he wishes to stop the seconds hand, he dves 
not disconnect the additional wheel from the going part of the watch, but he 
di or di ges the seconds hand from the advitional wheel by 
disengaging one of the toothed discs, plates, bosses, whee's, or clutches 
from the other by mcans of a push piece or slide, or other convenient con- 
trivance. 

2110. E. Hunt, Serle-street, Lincoln’s-inn, London, “ Machinery for planing 
wood.” —A communication.—Dated 26th August, 1864. 

This invention cannot be described without reference to the drawings. 

2040. A. V. Newton, Chancery-lane, London, ** Sewing machinery.”—A 
communreation.— Dated 12th August, 1864. 
This invention cannot be described without reference to the drawings. 


2121. F. W. ArmiTaGs, Barnsley, “ Machinery for cutting or working coal 
or other minerals.”— Dated 29th August, 1864. 

The patentee claims constructing the foundation plates of such machinery 
in two parts, so as to facilitate the transport thereof, such parts being 
capable of being readily bolted together and mounted in such a manuer as 
to give a fulcrum or support at each end outside the circle in which the 
picks or cutters revolve. 

2122. R. W. Tuomas, Pall Mall, London, “ Tents and apparatus employed 
in taking photographic pictures.”— Dated 29th August, 1864. 

The patentee claims the bined arrang t of parts described, 
whereby a box or case combined with flexile material is arranged to open 
into a tent, in which the apparatus and matcrials employed in photography 
are fixed in position suitable for use as soon as the tent is opened out, as 
described. 

2125. R. A. BrRooMan, Fleet-street, London, “‘ Hair pins.”—A convmunica- 
tion.— Dated 29th August, 1864. 

This invention consists in forming one or each of the legs of hair pins 
with a spiral twist.—Not proceeded with. 

2126. J. Longs, Westbromwich, Staffordshire .“‘ Coating, iron with steel.”— 
Dated 30th August, 1864. 

The patentee claims, First, coating square or rectangular bars of iron 
with steel by enclosing the said bars within coatings of steel, the said stecl 
coatings having the figures of the bars of iron known in commerce as angle 
iron, whether the sides of the angular bars of steel are of different widtns, 
and welding the steel coatings to the iron bars, as described. Secondly, 
coating square or rectangular bars of iron with steel by enclosing the said 

within coatings of steel, the said coatings of steel consisting either of 
two trough-shaped steel bars enclosing the bar of iron, or of one trough- 
shaped steel bar enclosing three sides, and a flat steel bar covering the 
fourth side of the bar of iron, and welding the whole together, as described. 
Thirdly, coating iron tubes either within or without, or both within and 
without, with steel, or coating bars or rods of iron with steel, the said 
tubes, bars, or rods being either square, circular, octagonal, or other figure 

cross section, by the methods described. 

2129, J. SHANKS, Barrhead and Greenock, “ Water-closets."—Dated 30th 

August, 1864, 

This invention cannot be described without reference to the drawings. 
2132. A. Situ, Hackney, London, “ Machinery Sor applying paste and 

other liquid adhesive material, colour, and paint to paper and other 
substances.” —Dated 30th dugust, 1864. 

This invention consists, First, in an arrang it of hinery for apply- 
ing paste or other material to paper and other substances, whereby the 
brush is made to travel while the substance is stationary. Secondly, in 
arrangements of parts of machinery whereby the paper, &., is made to 
travel under a brush and supply box. Thirdly, in fitting a brush with 
Supply box in such manner that it may describe circles, and spread the 














cleansing buildings, shop fronts, windows, carriages, watering gardens, 

&c."—Duied 31st August, 1864. 

| This apparatus is formed by attaching to an ordinary brush head one or 

more perforated pipes, and by attaching thereto a hollow tube of any 
| required length to form the stem or stale ; to the other end of the stem or 
| stale the inventor attaches a flexible tube extending to the place from 
whence he obtains the necessary pressure of water or other fluid to be 
forced through the flexible tube and stem or stale to the perforated tube or 
ubes, th h which perforati the water or fittid passes on to the 
bristles of the brush, giving a continuous stream of fresh water, and 
enabling the operator by means of the hollow stem or stale to scrub and 
cleanse the object to be acted upon. It will be observed that, where the 
necessary pressure of water can be obtained, as from elevated reservoirs in 
waterworks, the apparatus is complete; but where this is wanting the 
inventor introduces an apparatus to obtain the necessary pressure, consist- 
ing of a water tank or vessel with a piston fitting its interior air-tight, and 
atap or plug at the bottom of the escape of the water or fluid to the 
flexible tube, as already described. In order to obtain the necessary 
pressure to force the water out of the tank, he fixes on the top of it a cross- 
head, with a screw in its centre to act on the piston, the screw being acted 
upon by means of a winch handle, by turning which motion is communt- 
cated to the screw, they being connected by a shaft and worm and worm 
wheels, or other suitable gearing.— Not proceeded with. 

2140. A. F. Fontainr, Paris, ‘‘ Disconnecting epparatus, by means of which 
machinery can be promptly stopped in case of accident."—Dated 3ist 
August, 1864. 

For the purposes of this invention the inventor causes the bearings of 
the driving wheel to be borne by a movable carriage or slide, supported on 
the beam, to which is also secured the bearings of the cog whee! of the 
shaft communicating motion to the various parts of the machinery, as 
may be required. The movable carriage or slide supporting the bearings 
of the driving wheel is held in its place by a key or stop piece, which can 
be promptly removed by means of an ordinary system of lever acted on by 
a rope hanging in a readily accessible spot; on the key or stop piece being 
removed, the carriage supporting the bearings is drawn back by any 
suitable means, such asa system of elbow levers, the end of one of such 
levers acting directly on the carriage, the other end being put in motion by 
a second elbow piece jointed to it at one end, the other supporting a cord 





once on the key-piece above mentioned being removed.—Not proceeded with. 
2147. J. H. Jounson, Lincoln’s-inn-felds, London, ** Apparatus for sounding 
alarm or signal bells." —A communication.—Dated 1st September, 1884. 


| This invention relates to a peculiar construction, arrangement, and com- | 
| bination of apparatus or mechanism for sounding alarm, signal, or call bells, | 


| at any required intervals of time, in one or more parts of a building or 
| works, and consists of a clock movement, or train of wheels and pinions, 
| actuated by an ordinary barrel spring, or by a weight, such clock move- 
ment being started or set in motion at such times as the signals are to be 
given, by the action of a clock or time-piece with which it is in connection, 
| 2150. T. Fow.er, Seymour, Connecticut, U.S., “Coating pins and other 
| articles with tin or other metal.”— Dated 1st September, 1864. 
| The nature of this invention consists in separating the coated pins or 

other articles, while in the act of falling, by agitation, applied in such a 
| manner that the pins or other articles are knocked or thrown apart while 
| the coating metal is in a melted state, so that the smoothness and gloss of 
| the coating metal is not injured by contact with the other pins or articles, 
and each one being detached cools much more readily than when in a mass, 
and for this purpose the patentee allows the said articles to fall into water 
| or other fluid. 

2152. E. M. WALTER, Great Bland-street, Dover-road, Southwark, “‘ Gas valve 
| and regulator.”"— Dated 2nd September, 1864. 
| In carrying out this invention the inventor first constructs a chamber to 
| hold quicksilver, by inserting one iron tube into another of greater 
| diameter, aud joining them together at one end, so as te form a closed 
bottom to the space contained all round between them, The inner tube, 
which thus forms a sort of core within the outer, is left shorter, and 
remains open throughout from top to bottom. This hollow open core 
forms the inlet gasway to the valve. In the side of the water tube, about 
on a level with the top of the core, he next makes an aperture, to which he 
attaches a mouthpiece, to receive the junction pipe destined to convey the 
gas to the burners after passing through the valve. The space between 
the two tube. he fills to the requisite extent with quicksilver, He now 
makes, also of a piece of irou tube, an inverted cylindrical plunger, closed 
at the upper end, where it is fixed to a rod, by which it is raised and 
lowered, and capable of fitting down in the form of a cap over the open top 
of the centre tube or core. He makes an aperture in the side of this 
plunger, corresponding in size and in vertical position to that in the outer 
tube, so that every time the plunger is raised the aperture therein comes 
opposite to that in the outer tube. The gas is turned off by making the 
plunger to descend in the vessel of quicksilver till its aperture is submerged 
therein, when the flow of gas becomes thereby arrested, It is turned on by 
raising the plunger out of the quicksilver till its aperture is uncovered and 
stands opposite to the aperture in the outer tube, whereupon the gas is at 
liberty to pass up the ceutre tube or core, and through the corresponding 
apertures in the sides of the plunger and outer tube, and thence into the 
pipes which supply the burners. Provision is made for rendering every 
portion of this a; paratus absolutely gas-tight, by sealing with quicksilver 
all apertures through which au escape might take place. The rising 
motion of the plunger is effectei by a system of bell wires, the falling 
motion being secured by the weight merely of the plunger.—Not proceeded 
with, 
2161. R. A. Brooman, Fleet-street, London, ‘* Washers.”—A communication, 

—Dated 2nd September, 1364. 

This invention consists in the employment for making tight the joints of 
metal pipes, &c., of washers or packings of lead shaped in rolls, or other- 
wise, with longitudinal grooves, and placed between the surfaces to be joined. 
These washers being subjected to pressure, the lead yields and impresees 
itself into the surfaces united by the pression of the tightening agents used, 
8) as to foilow exactly the more or less irregular conformation of the said 
surfaces. A joint perfectly hermetic is thus constituted without the use of 
white lead and yarn. 

2162. W. W. Burpon, Newcastle-upon-Tyne, “‘ Hewing or getting coal.”— 
Dated 2nd September, 1864. 

This invention consists in the employment of a hammer, or piston driven 
by steam or air, to work upon a jemmy or pick by blows on the head, while 
the pick or jemmy is held loose by a man, or is attached to the piston, so as 
to loosen the coal at top or bottom or sides by elevating or lowering the 
piston or frame on which it stands. The invention also consists in the use 





tally or perpendicularly, to the sides of the coal or bottom or top thereof. 
2164. C. W. Stanpisn, King’s-road, Chelsea, ** Apparatus for boiling eggs.” 
—Dated 2rd September, 1864. 


containing, suspending, or holding eggs in water while being boiled, and of 
withdrawing them when necessary. The inventor proposes to construct a 
small wire frame, of a circular form, by preference, and to divide the same 
into a series of circular divisions of wire work of the average diameter of the 
eggs; the frame is supported by three or more vertical wire legs, having 
heavy feet of lead or iron, such as a bullet ; the frame is also connecied by a 
central rod, or twisted wire, asceuding to a handle, beneath which in a loop 
or oval be suspends a sand glass on a pivot, so that its position may be re- 
versed alternately, to allow of the passage of the sand from one globe to the 
other, as usual. Below the circular divisions for the eggs, and attached 
thereto, is a pair of curved wires crossed to support the eggs in the divi- 
sions.—Not proceeded with. 

2166. D. GREENFIELD, Birmingham, “ Manufacture of screw eyes.”— Dated 

3rd September, 1864. 

This invention consists in forming screw eyes of wire, which the inventor 
effects b t similer hinery to that used in the maoufactare of 
button shente, using for this purpose either round, half-round, square, or 
other suitable form of wire. When using round or square wire he forms 
the eye by bending the wire sround of the desired size, and cutting the wire 
off to form the shank of a suitable length, which being screwed, completes 
the eye, varying the size according to the purpose for which it may be re- 
quired. But when vsivg flat or half-round wire, he pro bending it 
around that the upper part shall form the eye, while the extended parts torm 
the shank by the flat surfaces of the wire coming together, and producing 
either the round or square, either of which are suitable for screwing. When 
a shoulder is necessary around the ueck of the eye, at the termination of the 
screwing, the shank is passed through a short tube, ferrule, ur washer, or 
both, the hole in either of which must fit the outer diameter of the shank.— 
Not proceeded with. 

2169. A. V. Newton, Chancery-lane, London, “‘ Machinery for manufacturing 
nails,” —A communication. — Dated 5th September, 1864. 

The patentee claims, First, the mechanism described for shifting or moving 
laterally the sheet of metai or matcrial to be cut into nails the distance of 
the iength of two nails, or more it desired, for each serics of nails cur from 
the sheet. Secondly, feeding the material to be cut into nails far enough 
towards the cutters for the width of a nail, while it is moving lateraily, as 
described. Thirdly, the arrangement of the cutters, or nail catting ma- 
chines, in an upright position, so that the cutting is done by the end surface, 
instead of havin, them in a horizontal position cutting with their side sur- | 
faces, as described. Fourthly, the two pairs of tongs or pincers for holding 
the sheets to be cut into nails, as described. 

2172. R. SHortrepe, The Rowans, Lee-road, Blackheath, “ Fastenings for 
bales of cotton, wool, d-c.”—Dated 6th September, 1864. 

This invention consists in arranging bands of iron, or other suitable mate- 
rial, round the ends as weil as the sides of bales of cotton, wool, or other 
substances, When the bales have been pressed and are ready for i 
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side them round the sides of the bales, and fastened in the usual manner, so 
that when the bales are rel from the press, their elasticity may hold 
the end bands firmly through the pressure of the bands round the sides. 
And the press in which the bales are made has recesses loft in its ends, in 
which the end bands are i duced and adjusted before the side bands are 
finally fastened.—Not proceeded with. 
2173. M. A. F. Mexnons, Abingdon Chambers, Westminster, ‘ Construction 
of sewing machines.”’"—A communication. — Dated ¢th September, 18.4. 
This invention cannot be described without reference to the drawings. 
2178. T. H. Baker and T. Wooprorre, Tonbridge, Kent, ** Filtering a 
ratus.”—Dated 6th September, 1864. macocpen 
According to one moditication of this apparatus the patentees employ a 
chamber divided into two parts by a partition extending in an inclined 
direction from the upper portion thereof to near its lower portion, where the 
filtering medium is suspended between perforated surfaces, and in such 
manner that the unfiltered fluid under and rise through the filters 
ing medium into the compartment formed for it by the inclined partition ; 
and, in order to give a latge surface for the filtering medium, the area of the 
compartment for the filtered fluid increases towards the bottom, where it is 
the largest. The filtered liquid is drawn off from just above the filteri 
medium, and an opening is formed below that medium, by which uafilte: 
fluid may be drawn off, or the filtering medium cleansed, by allowing the 
filtered fluid to return back through the filtering medium. 
2185, E. Burarss, High-street, Wandsworth, “ Watch protector."—Dated 
7th September, 1864. 
In carrying out this invention the inventor constructs a separate case or 
watch protector of metal or other suitable material, and similar in appearance 














on which a suflicientiy heavy weight is hung to draw back the carriage at | 


of a saw, with two, three, or more blades, worked by steam or air, borizon- | 


This invention consists of a new apparatus applicable to the purpose of | 


to the case of an ordinary hunting watch, but it may be made square, or of 
| any other figure, but he prefers it to be circular for convenience. Part of one 
| side of this case or watch protector is hinged at or about the centre bine, 80 
| as, when opened, to allow of the watch being withdrawn, and when closed, 
by means of a suitably arranged spring, to securely retain the watch therein, 
leaving only the bow of the watch projecting through an opening formed in 
the edge of the case. This case, or watch protector, is secured to the interior 
| of the pocket by means of a small eye or ring attached to the edge of the 
same, and which passes through the pocket, and is held by a spring, hook, or 
other suitable fastening attached to the garment. The withdrawing and re- 
placing the watch can be readily done by the wearer, who will be accustomed 
to the position of the spring for opening avd closing the fixed case or watch 
——_ but which could only be accomplished by others with some 

ifficulty.—Not proceeded with. 
2186. A. Smitu, Mauchline, Ayrshire, “‘ Ornamenting papier mache while it 

is tn a soft and pliable state."—Dated Tth September, 1864. 

This invention relates more especially to the decorating o/ articles, cither 
of utility or fancy, with that peculiar kind of ornamentation known as ;)id 
or tartan paper, which, being ornamented with lines in water colours, 
requires its being treated in a peculiar manner, to prevent its being injured 
by the pressure necessary to force or form the articles into their varius 
sh«pes and forms. The paper, having been previousiy ornamented, receives 
one or more coats of varnish above the work, aud when this is dry it is 
secured first to a single fly of paper, by meaue of any varnish insoluble in 
water ; it is then pasted, giued, or otherwise secured upon the papier mache 
or similar substance, while the same is ia a soft state, and being placed in a 
matrix, and a corresponding mould placed over it, is then placed under a 
press and forced up to the form required.—Not proceeded with, 

2188. W. CLARK, Chancery-lane, London, *‘ Frames of umbrellas, de."—A 
communication. —Dated 7th September, 1864. 

This invention r lates to in provemenis m the metal ribs and stretchers of 
umbreilas and sunshades, Tne pcculiar tea ure of these improved ribs con- 
sists in their affording sufficient surface on which the silk or other cov. ring 
may rest, while at the same time, being of ribved form in section, they serve 
to directly strengthen the surface «cf resistance of the rib, or, in ober 
words, are in a plane parallel with the surface of resistance. An. ther ieature 
of this invention consists in making the ribs with a broed surface, ou which 
to rest the fabric, while still reiaining the usual thicknéss, This arrange- 
ment permits of the ribs folding up close to the handie, and, having a broad, 
flat suriace, they are prevented from twisting or interlocking on the 
unbrella being opened. 

2193. J. FLemine, Glasgow, ‘* Treatment of tobacco leaf for the extracting of 
Juwe or liquor therefrom.” — Dated sth September, 1864. 

What the patentee claims as his inveution is not the combination of 
vesscls and water, or the connection of the vessels by pipes, but the treat- 
meut of tobacco by a combinution of vessels, aud the application of water, as 
described, for the purpose of extracting the juice or liquor and solubie con- 
stitucnts from tobacco. 

2195. G. Bepson, Manchester, “ Machinery or apparatus for rolling wire 
rods and wire.” —Dated Sth September, 186 

This invention refers Wo improve ue sts uvon a patent granted to the p’e- 
scent patentee, dated 2ud July, 1862 (No. 1935). The improvements relate to 
the guides, which are placed between two pairs of the rollers, and which 
receive the rod or wire, so as to conduct it em one pair of such roliers to 
another, and consists, First, in forming perforations in the said guides, for 
the purpose of allowing scales or detached pieces of metal to fali through. 
Secondly, in forming the guides in two or more portions, whereby they may 
be readily removed for the purpose of adopting others. Thirdly, in contining 
the tops or other sides of the said guides by clips, springs, or other biuding 
apparatus, which will give way should an undue obstruction take piace. 
Fourtbly, in performing the roliing described under the former patent afure- 
suid in two or more operations, mstead of continuously in one machine, aud 
efleciing a scraping of the metal between such rolling operations. 

2196. A. V. Newton, Chancery-lane, London, ‘ Sewing machinery.”—A 
communication.—Dated Sth September, 1864. 

This invention caunot be described without reference to the drawings. 

2197. D. Fruwintu, Upper Norwood, Surrey, “ Apparatus for cutting pho- 
tographic impressvons, cartes de visite, &c.""—~Dated 8th September, 1864, 

This invention relates to au improved apparatus by the use of which the 
edges of photographic impressions, cartes de visite, stereographs, and other 
similar articles, may be cut off, the action being such tha: all four sides of the 
card or paper are cut away by one stroke of the cutter. 

2198. H. Grarron, Brompton-square, London, “ Method of and machinery 
Jor cutting wood.”—Dated 9th September, 1864. 

This invention wiil be found important for the purposes of forming 
mouldings, laths, staves, aud any otber definite forms, cutting, as it docs, 
without waste, and in such a way as to give a concave and convex piece out 
of each other. The invention is also applicable for cutting plane surfaces, 
The machinery consists of a mounted table with driving gear, having upon 
and beneath its surface diagonal frames, into which is set a series of 
sectional cutters, shaped upon the side to a section of the wood to be cut, 
| while the cutting edges are formed at an angle to receive the wood, which is 
pressed forward by two pitched chains, baving a reiieving and pressing bar 
| running across them, or any other suitable motion; each sectional catter is 
mounted in a separate chuck or division, having screw and other adjust- 
ments for giving the proper breadth and depth of the cuts ; the angie of the 
frames in which the chucks are placed can be varied. Below the tabie is a 
counterpart of that which is above ; beyond these arrangements, but in the 
centre of the same planve, is another set, which the inveutor calls bridged 
cutters, representing the entire and unbroken section of the wood t» be cut, 
having also standing out therefrom a concave-edged cutter. Where the 
wood euters to receive its first cut, guides are provided tor keeping it in posi- 
tion, and under restraint, while a third division of cutters is here placed for 
removing such portions of the wood not required, and for the purpose of ad- 
mitting the arms of the sectional cutters, to facilitate the operation.—Not 
proceeded with. 

2200. W. Cuark, Chancery-lane, London, ‘ Apparatus for dampimg paper 
-_ in copying letters, &c.”"—A communication.—Dated 9th September, 
86 


This invention relates to an improved damping roller, and consists of a 
rolier covered with leather, or any suitable fabric, and furnished with a 
handle and frame. This roiler absorbs and contains a certain amount of 
water, and is passed over the whole surface of the paper to be damped, thu 
roller itself having been previously damped by passing it over @ wet pau. 
The whole is euclosed in a box.—Not proceeded with. 

2205. T. ResteuL, Palace-square, Norwood, Surrey, “ Umbrellas." —Dated 
9th September, 1864. 

This invention cannot be described without reference to the drawings. 

2209. P. A. Le Comra De FontainrMorEAU, South-street, Finsbury, London, 
“Machinery for the manufacture of boots and shoes."—A communica- 
tion.—Dated 10th September, 1864. 

This apparatus consists of a wood or metal upright or staudard, with a 
piece cut out of the centre of the apper part, so as to form two upright 
blocks at the sides, one of which is hizher than the other, and its edge is 
cut on the bevel and slightly concave, so as to fit it for receiving the front 

t of the last of the boot ; the other bivck is square on the top, and serves 
to receive the hee! part of the last. The surfaves of the blocks are covered 
with leather padding, 80 as to preserve the leather of the bo st or shoe from 
injury in making them. [ua the aforesaid upright or standard, aud between 
the projecting blocks, a cylindrical hove is made, in the upper part of whieh 
hole is fixed, by means of a set screw, an iron stop or bearer, to which is 
jointed an iron arm carrying a smaller arm, also jointed, so that they may 
be moved in almost any direction between the said blocks ; in the top of the 
small arm is a socket, in which fits the eod of a pin, round the lower part 
of which is made a groove for receiving the end of a set screw, 80 that the 
pin can turn freely in the soeket, but the set screw serves to keep it from 
moving vertically. On the top of this pin is fixed a washer, aud on this 
washer is screwed the last of the boot or shoe. By this arrangement the 
last can be easily brought into any position that may be required on the said 
biocks for executing the,work. Au iron cross piece is placed from one block 
to the other, as an additional support to the last. ‘he jower part of th 








Paste or other material evenly on the paper, &c.—Not proceeded with. 
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before being removed from the press, these bands are first placed round the 
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iron washer carrying a screw and thumb nut, by means of which the appa- 

ratus may be fixed in any convenient position on the side of a table, bench, 

or bracket.—Not proceeded with. 

2219. C. Moriarty, Greenwich, ‘‘ Manufacture of guards for preventing 
the escape of sparks from locomotive and other engines.”—Dated 10th 
September, 1864. 

According to this invention the patentee manufactures A. y= catchers of 
strong wire, which he works round a series of stretcher rods in a peculiar 
manner, instead of interlacing as usual. For this purpose he takes a series 
of stretcher rods of iron, and disposes them at intervals of three inches 
throughout the area of the — catcher, and also at the edge or boundary 
thereof, which may be in the form of a frame. He then applies parallel 
wires to form the surface of the catcher, and he prefers euch size of wire as 
that two close coils of it on the stretcher rods will leave a space between 
two adjoining wires, suitable as the area of passage spaces of the spark 
catcher, such spaces being each in breadth equal to two coils. In this 
arrangement the end of the wire is eoiled round the marginal rod or frame 
three times ; from this rod it is carried to the nearest parallel rod, around 
which it is coiled twice in like manner ; it is carried thence to the third rod, 
and coiled thereon as before, and so on across the breadth and to the oppo- 
site end of the spark catcher. A second and parallel wire is applied in like 
manner, and so on a succession of wires are applied to form the surface of 
the spark catcher. In this way the whole of the wires present a uniform or 
level surface on the one side, with the ends projecting on the other, the 
wires constituting such surface being all in the same plane. By this means 
great uniformity in the meshes is produced, and each mesh in itself is of 
uniform width from end to end. 

2220, A. Wait, Putney, “ Apparatus to facilitate the removal of the ends of 
998." —Dated 10th September, 1864. 

For the purposes of this invention the patentee employs a plate of 
metal, porcelain, or other suitable material of a convenient size, formed 
with an opening of such size and shape as will allow of the end of an egg 
desired to be removed being passed through it, and may then be removed 
by drawing the blade of the knife along the surface of the plate and | 
across the opening on that side of it from which the end of the egg to be 
cut off protrudes, the egg meanwhile being held in an egg cup or other- 
wise supported. To protect the fingers which may hold the apparatus at 
the end or side of it towards which the edge of the knife is drawn from 
being cut, he forms the apparatus with a guard or stop on that side of the 
opening in such a position that it may stop the knife from further progress 
in that direction. 

2222, J. Wittiams, Both, ‘‘ Apparatus connected with fermenting, charging, 
cleansing, ov tunning vessels, casks, or vats.”—Dated 12th September, 
1864 


This invention consists in moving the vessels, casks, or vats endways 
upon their axles, both into and out of gear with the charging pipe or pipes 
or mains leading from the supply back, and keeping them in their positions 
by means of cams, eccentrics, levers, or screws attached to one or both of 
the axles or bearings of one or more of the vessels, casks, or vats in the set, 
thus enabling them to rotate when disengaged for the — of being 
cleaned, without the necessity of removing any other pipe than the goose 
neck which leads into the yeast trough, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Tae Lock-Ovur anv THE Mercuants: Surprise at its Reality—Inon 
not Scarce: Prices not High—Larce Sares or Mexrine Pigs: 
Foundries Busy—Latest News on tHE “Great Lock-out”: Pro- 

ject for Sending non-Unionists into North Staffordshire Entertained : 

‘Messrs. Lloyds, Foster and Co., resuming—F alLukE OF AN Ron Finx 

—Harpware Trapes—Assize Cases. 

Tue continuance of the lock-out in the iron trade has occasioned no 
little surprise to many of the buyers of finished iron for consump- 
tion in the home market. They have not allowed themselves to 
come to the conclusion that the step which the masters have taken 
would be adopted; or, if adopted, that it would not be resisted. 
Now, however, that the threat has been both carried out and has 
not driven the mien in, they display no little anxiety as to the 
source of future supplies, The merchants who ship finished iron to 
ports where the season opens early are being inconvenienced by the 
lock-out. The shippers to Nova Scotia and New Brunswick are 
in this position ; but the traders to Canada, for instance, do not yet 
complain. Neither are willing to give more than 10s.a ton over 
the rates at which they last purchased. Quite a brisk trade is being 
done in this district for melting pigs. Nearly all the foundries are 
quite busy. No fewer than 1,000 tons of Ditton pigs have just gone 
off in a line for use here, and smaller lots are changing hands freely. 
In pigs for the forges a good trade is anticipated as soon as the 
lock-out has terminated, for cousumers have, in several instances, 
allowed their stocks to run down to so low an ebb that almost 
before they can again begin they must buy pigs. Makers, however, 
here, are not encouraged to go on making in anticipation of the 
future demand. Three blast furnaces have just been “blown 
down.” They are the two of Messrs. Bagnall, at Caponfields, and 
the one at Goldshill belonging to the same firm. 

The only change in the position of affairs relative to the lock-out, 
as compared with last week, is that an attempt is to be made to obtain 
a supply of non-unionists to go from South Staffordshire into the 
saell of that county and start the furnaces which the men on strike 
refuse to work, A person who is well accredited has come forward 
and offered to obtain 500 men within a week, if he and his volun- 








teers can be protected from viol At a meeting of the committee 
of the Ironmasters’ Association held in Wolverhampton on Wednes- 

day, the offer was accepted, and an application was made to the | 
Lord Lieutenant of the county for the needed protection. At the | 
same meeting, the committee expressed themselves as ed 
unable to give the Brierley Hill executive credit for their sincerity 

in their professed discountenancing of the North Staffordshire | 
puddlers, ere having been brought to the knowledge of the com- 

mittee which led them to conclude that, to say the least, the execu- 
tive are winking at assistance being rendered. Very little more 
confidence was expressed in the Gateshead union; but the mill- 
men were spoken of in terms approaching to confidence in the sin- 
cerity of their motives relative to the North Stafforcshire men, To 
show that the masters in South Staffordshire are equally willing, 
with those in the North of England, to come to terms with their 
men, the committee recommended the North Staffordshire masters 
to see a number of their men, to ascertain of what they complain 
and why they refuse to go to work. But no great confidence is ex- 
pressed in the business result of the interview, for it is believed that 
the men will demand the wages for which they have struck, whilst 
their masters will certainly refuse to give it. All hope in the ter- 
mination of the lock-out within a reasonable time is centred in the re- 
sult of the sch for int ing non-unionists into North Stafford- 
shire. ‘The masters continue to confine their attention to the ques- 
tion which brought about the lock-out—that of wages—and refuse 
to entertain any project for breaking up the union. The; have no 
objection to their men having a union, if that union will only con- 
fine itself to legitimate business and not make itself intolerable by 
interference with the management of works. From that inter- 
ference every master in this district has long been suffering, and 
they, therefore, complain of it most loudly. It is a matter of neces- 
sity, if the works are to be carried on at all, that the men shall be 
shown that they are not able to interfere in this manner with impunity. 
The lock-out will, it is believed, have a salutary influence in this 
direction ; and there is confidence that much less misery 
in the aggregate will result from it to the families of the 
men ean tees the continuance of a state of things by the existence 
of which the men think that they can dictate any terms they please. 
There was a lock-out in South Staffordshire in 1848, and after a 
somewhat severe struggle the men went back to work on their 
employers’ terms. For ten years afterwards the relations between 
master and man in the iron trade of that district were of the most 
satisfactory nature; and the Leeds masters are informing the 
masters here, that since the strike in that district masters and men 
have been able to maintain their respective positions with every 
satisfaction to both sides. There is the fullest confidence existing 
between the masters north and south of Staffordshire. At the 
meeting of the committee on Wednesday the secretary of the mas- 
ters in North Staffordshire was present, and he was assured that 
the employers in the South would stand by their brethren 











in the North to the last. Very litile disposition is displayed 


taking into which they entered in Birmingham. Here aud 
there, however, masters who are not very extensively engaged 
have found it desirable to start portions of their works; and pre- 
parations are being made in the same direction by a firm of con- 
siderable standing, but it is a case in which all the iron produced is 
worked up upon the premises. Messrs. Lloyds, Foster and Co., of 
Wednesbury, have, throughout the lock-out, been continuing to 
manufacture and work up Bessemer steel; and now it is under- 
stood they are about to set on certain other portions of their works. 
But before doing so they are taking the signatures uf their men to a 
declaration that they will not, either directly or indirectly, contri- 
bnte to the support of the men on strike in North Staffordsbire. 
Messrs. Lloyds, Fosters’ neighbours, the Patent Shaft and Axletree 
Company, have not ceased work at all. It is not, therefore, thought 
surprising that Mr. Foster should feel called upon to take the course 
he is now pursuing, especially as he is understood to have large 
contracts under hand. 

The men remain confident that they shall receive support suffi- 
cient from the trades societies to enable them, when the contribu- 
tions from that source are supplemented by their own, to remain out 
longer than their masters can afford to keep them out; and there is 
no doubt that if the plan upon which the committee are now enter 
ing fails the struggle will be protracted and very severe. 

The failure of Messrs. D. and W. Brown, ironmasters, of London 
and Smethwick, has been announced during the past week, The 
accounts presented at the creditors’ meeting show that the liabilities 
amount to £12,874, which includes £9,809 to unsecured creditors. 
The assets are £3,658, which leaves a deficiency of £9,216. The estate 
will probably realise 6s. 8d. in the pound. 

The hardware trades of this district are quieter, both in the lume 
and export business. The last mail from Australia brought very 
few orders, and those received from Canada are very small. In 
Wolverhampton and Willenhall, however, the lock makers are busy, 
and the safe makers in the first-named town have some good orders 
in hand, but are sadly in want of best iron, which, in consequence of 
the lock-out, is, they say, not to be bought but at a very high 
price. 

In the case of Dimmark and Another v. the North Staffordshire 
Railway Company, heard in the Wisi Prius court, at Stafford Assizes 
on Wednesday week, and the particulars of which appeared in THE 
EnGrveer of Friday last, the | mn after along consultation, returned 
a verdict for the defendants. 

At the same Assizes the case of Rollason v. Rose was heard. In 
this action the plaintiffs were Messrs. Rollason, iron wire manufac- 
turers, of Bradley, near Bilston, and the defendant an ironmaster of 
thesame place. Towards the close of last year a boiler exploded at 
the works of the defendant, which adjoined those of the plaintiffs, and 
the pieces of the boiler, flying in all directions, did considerable 
damage to the premises of Messrs. Rollason. The action was brought 
to recover damages on this account. The case was, however, 
arranged, the defendant consenting to ae a verdict against him, 
and the damages being levied by a counsel, who would be engaged 
for that purpose. 

At the Assizes at Stratford on yesterday (Thursday) week, Edwin 
Nock, one of the proprietors of the Wittymore Colliery, near Dudley, 
was, together with the engine tenter, indicted with manslaughter. 
The evidence against the prisoners, however, whilst it clearly showed 
that the chain of the pit broke from catching on one of the horns of 
the winding block, and suddenly slipping off again, also proved that 
the pit frame, which, from being out of the perpendicular, had caused 
the chain to catch, had only been altered by the orders of Mr. Nock, 
on the previous day, and the jury, therefore, acquitted the prisoners. 
The similar charges against the banksman and the butty of the pit 
were not gone into, and the two men were discharged. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiveKpoo.: Mersey Docks and Harbour Board: Cumulative Power 
Cotton Presses: Liverpool Exchange Company; Gas in Liverpool: 
The Scorpion Ironclad Ram: Messrs. Palmer, of Jarrow: The 
Cleveland Iron Trade—StatE oF TRADE: South Yorkshire : Derby- 
— — : Clyde Shipbuildiug: The Iron Trade: Greenock 

aterworks. 


To commence with Liverpool. The Mersey Docks and Harbour 
Board have received a communication from the Privy Council upon 
the subject of establishing on certain points on the English coast, 
semaphore signal stations, to enable passing vessels to communicate 
orders or informations, or to receive messages from their owners, &c. 
It is intended that these stations should be connected by telegraph 
wires with each other, and with the principal telegraph stations of 
the kingdom. At the last meeting of the Mersey Board, a letter 
from the Board of Trade on the subject was referred to the marine 
committee, the chairman remarking that their statement would be a 
very simple one. They had certain lines of telegraph, for the com- 
munications by which they charged nothing at all. The committee 
would furnish the cost of each station, and probably some cther 
information. Mr. Forwood said he was no alarmist, but he felt that 
the port was in a very defenceless state, and he thought that if a 
permanent defence committee were in session, the interests of Liver- 
— should be considered in the large expenditure now being made 
'y Government for the protection of many places which were 
scarcely entitled to a moment’s consideration in comparison with the 
enormous interests of this port. He did not understand that any 
great efforts were being made for the defence of Liverpool, though 
he believed some sand forts were to be made by and by. He wished 
to know if there was a permanent defence committee. "The chairman 
said there was not. Mr. Forwood said hethought there should be. Mr. 
J. J. M’Comb, of Liverpool, has invented a cumulative power cotton 
ress, which appears to have excited a certain amount of attention. 
the pressure applied is by means of two jointed rods or bars Oppo- 
site to each other, which sink down to a right angle when the press 
is empty, and are drawn forcibly together at the central joints by 
a powerful chain and capstan worked either by hand, horse-power, 
or steam power, in the act of pressing. By this arrangement the 
pressure culminates as the cotton increases in density, and thus 
performs its work without any sudden and violent strain, but by 
steady degrees. The cotton pressed to the required density and 
dimensions, iron bands at regular intervals are, by means of grooves 
in the followers of the press, slipped round the bale, and expeditiously 
fastened by means of the “arrow tie,” a simple but secure one. ‘The 
bale thus turned out is 4ft. lin. long, lft. Llin. deep, and ft. Gin. 
broad, and contains 34 cwt. nett of cotton. In this state it wil 
retain its dimensions for any period, and it is so solid that it cannot 
absorb water, and is literally incombustible. Finally, the cost of 
the press made by Mr. M’Comb, accomplishing the above density, 
costs little above one-half that of hydraulic presses of equal capacity. 
Some of the have been manufactured by Messrs. Fawcett, 
Preston, and Co. On Friday a meeting was held by the Liverpool 
Exchange Semenny fe the purpose of leasing the cellarage under 
the new building. The reserve for Lot 1 was 14s. per yard, and none 
of the tenders reached that amount. For Lot 2 the reserve was 8s., 
which was also beyond the highest tender. For Lot 5 the highest 
bid was 7s. 7d. per yard, from the well-known firm of Messrs. 
Robert Preston and Co., the senior partner of which is high sheriff. 
Lot 1 comprised about 650 yards in the basement storey, on the level 
of Rumford-street, and immediately under the newsroom; Lot 2, 
about 600 yards in the sub-basement and under the offices next to 
Chapel-street; and Lot 3, of 1,300 yards, in the remainder of the 
sub-basement. A committee of the House of Lords has passed a 
bill promoted by the Liverpool United Gas Company for increased 
powers. lt was stated that the d 1 for the y’s gas had 
doubled in the last eleven years, About nine-tenths of the gas 
consumed had been used within the borough, and the increased 
incipally within the borough. Between 1851 








req ts were pr 
amongst the great body of the trade to depart from the under-; and 1861 the increase of houses within the limits of the Act was 








14,000, and the inhabitants had increased by 84,000. Since the time 
of the amalgamation the gas had been manufactured at four eata- 
blishments. [he maximum quantity they were calculated to produce 
was 6,000,000 cubic feet per day. In ten years hence, judging by 
he past, the demand would be doubled; and to carry out the inten- 
ions of the company to meet this increased demand an expenditure 
of £334,000 would be required. On Saturday, the Scorpion, iron- 
clad ram, built by Messrs. Laird Brothers, of Birkenhead, and 
purchased from them by the Government, left the Mersey for 
ger and Devonport, under the command of Captain Paynter, 
R.N., of H.M.S. Donegal. The Scorpion’s dimensions are :—Length, 
225ft.; breadth, 42}ft. ; and depth, 20ft.; burthen, about 1,890 tons. 
Her nominal horse-power is 350. Her armour consists of 44in. iron 
plates, and 10in. of teak. The thickness of the plating is reduced 
towards the ends, so as to ensure buoyancy. Her machinery, 
turrets, and magazines are thoroughly protected. Her decks are of 
iron, cemented over. She has two turrets, each pierced for two 
12-ton 300-pounder Armstrong guns—thus the weight of her broad. 
side will be 1,200 pounds. The turrets, which are on Captain 
Cowper Coles’ principle, are plated with 5}in. armour plates, doubled 
at the port holes. In order to avoid the necessity of running back 
the guns by manual labour, as is the case on board the Royal 
Sovereign, Messrs. Laird have introduced a small winch, which 
enables two men to do the work easily. The officers’ cabins are 
roomy, light, and well ventilated, and forward a complement of 
165 men can be carried without the least crowding. The gun-slides 
have been fitted in the turrets, and it was the intention of the 
Admiralty to have put the guns on board before the vessel left 
Birkenhead. Unfortunately, however, the vessel which was bringing 
them round was wrecked on the coast of Ireland, and it was thought 
better to send the vessel to Devonport without them. When the 
Scorpion got under way on Saturday she had in her bunkers coal for 
six or eight days’ consumption, and drew 15ft. 10in. aft, and 13ft. 6in, 
forward. It is expected that when she has her guns, armament, 
and stores on board, her draught will be about one foot more. She 
made on Saturday with the tide against her, about eleven knots an 
hour, the engines making 59 revolutions Pe minute ; they have been 
worked to nearly 70. When near Holyhead, Captain Paynter 
furled the sails, and put her about ; she came round very easily, and 
displayed great buoyancy. She was then put on her course again, 
and came to anchor in Holyhead Harbour shortly after six o'clock. 
Her sister ship, the Wyvern, is expected to be ready for sea in about 
a month. 

In the Barnsley district, the men have resumed work at the iron 
establishments, having agreed not to support the men on strike in 
Staffordshire. At most of the works business is good, while at Milton 
and Elsecar activity prevails, the orders in hand alone being sufticient, 
it is said, to keep all hands fully employed for months to come. In 
the Derbyshire district the lock-out continues to excite considerable 
attention, but the number of puddlers is small; and unless the 
stoppage of the works throughout the country affects the coal trade 
to a great extent, the prosperity of North Derbyshire will not be 
greatly influenced. At present the coal trade does not suffer much. 

We turn to Scotland. The fine new screw steamer Asia, 1,600 
tons register, and 350-horse power, lately built and engined by 
Messrs. Denny, Dumbarton, for the British India Steam Navigation 
Company, went down the Clyde last week on atrial trip. The trial 
was of a satisfactory character. The Asia is expected to 
leave the river on Monday for Madras, calling at several intermediate 
ports. Messrs. Hedderwick and Co., of Govan, have launched a 
composite sailing ship of the following dimensions :—Lengtb, 150ft. ; 
breadth, 29ft.; depth, 19ft. ; 600 tons register, and classed 14 years 
at Lloyd’s. The vessel, named the Kiltearn, is owned by Messrs. 
Sandbach, Tinnie, and Co., of Liverpool, and is sister ship to the 
Fairlie, launched by the builders for the same firm about five weeks 
since. Since December last this is the sixth vessel launched from 
these works, comprising upwards of 3,000 tons of shipping, four 
being steamers. Another composite ship will be laid down on the 
ways vacated by the Kiltearn, for Messrs. R. Singlehurst and Co., of 
Liverpool. Messrs. Barclay, Curle, and Co., have launched from 
their Whiteinch building yard, a fine iron screw-steamer, of about 
750 tons gross register. ‘The vessel is another addition to the large 
fleet of the Leith, Hull, and Hamburg Steam Packet Company so 
many of which have been built by Messrs. Barclay, Curle, and Co., 
and will be put on the Leith and Baltic station. Her dimensions 
are—Length, 225ft.; breadth of beam, 29#ft.; depth of bold, as 
and she will be fitted with iron fore and main masts, water ballast 
arrangement, and other improvements. The engines, which will be 
fitted on board by the builders, are geared, 42in. cylinders X 42in. 
stroke, 120-horse power nominal. This is the fifth screw-steamer 
launched by the same builders within the past two months. As the 
vessel move® off the ways she was named the Dresden. Messrg. 
Charles Connell and Co. have launched from their west shipbuilding 
yard, at Overnewton, an iron sailing ship of 1,200 tons, named the 
Crusader. She is owned by Messrs. John Lidgett and Sons, of 
London, and is intended for the East India trade. Messrs. Connell 
anc Co. are about to lay the keel of an iron sailing ship (on same 
berth as the Crusader was launched from) for Messrs. George Smith 
and Sons, of Glasgow, and which will be a sister ship to the City of 
Berlin, built by them for the same firm last year. Messrs. Hedder- 
wick and Co., of Govan, have launched a screw-steamer of 340 tons 
B.M. The vessel is the property of the Madras and Colombo Steam 
Navigation Company (Limited). Messrs. James Howden and Co., 
of Scotland-street Engine Works (who are the contractors for the 
compary) have in readiness to go on board engines of 60-horse 
power, trom which high results, both in speed and economy, are 
expected. The vessel was named the Negapatam. She is the first 
of a new fleet for this ogee and is — to sustain the high 
reputation of her builders. he Scotch Malleable Ironmasters have 
resolved to make a reduction of one shilling per ton on the wages of 
puddlers, and ten per cent. on the wages of millmen and others. 
They have also resolved that the Scottish ironmasters shall not 
employ workmen coming from the districts of England where the 
men are at present on strike or locked out. The Gartness Ironworks, 
which have been under extensive repairs for several months, have 
been set in operation this week, six puddling furnaces having been 
put in blast. Mr. Hawksley, C.E., is about to visit Greenock in 
connection with the local waterworks. 





THE METAL MARKET. 


Raits.—There is a large inquiry, and the Market is well supported. The 
lock-ont in Staffordshire and the North of England has stimulated the 
Welsh trade, and of course higher rates are demanded. 

Corrgr.—A fair business doing. 

Tin.—Very dull. Banca £9 , and Fine Straits £87 per ton. 

Tin PuatEs.—More inquiry. Coke 2Is. 6d., and charcoal 27s, per box. 

Lxav.—A good business doing. English, £20 per ton; and soft Spanish 
£19 per ton. 

SPELTER.—Very dull, at £19 10s. per ton. 


Old Broad-street, London, E.C., March 23rd, 1865. 
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COMPENSATING SPRIN 

WHEELS. 
* On railways, accidents are divided into two classes: 
those which are capable of prevention, and those which are 
not. Amongst the former may be classed many of the 
mechanical accidents. During the late cold weather the 
press has recorded several risks from the breakage of 
railway tires, and also some damage to passengers, though, 
juckily, none of the kind that occurred a few years back on 
the Iondon and North-Western at Chalk Farm station, 
when @ young man, owing to the breakage of a tire, had his 
leg broken, and lay for some time jammed in the wreck in 
a night of intense frost, causing the Company, in his par- 
ticular instance, without going to law, a loss of some two 
thousand pounds. We hear of the accidents producing 
death or wounds, but we do not hear of the larger number 
constantly occurring which do not “ get into the papers.” 
Amongst officials this getting into the papers is held to be 
a mark of imbecile management ; the fuu!tis held to be not 
so much in the occurrence as in being “ found out.” 

Now, of all the accidents in mechanism on railways, those 
which are capable of being most absolutely guarded against 
are those occurring to wheels and axles. It should be all 
but impossible to break a wheel or axle on a railway, and 
would be so, were only common sense used in their 
structure. But of all the possible contrivances to ensure 
accidents railway wheel structure in ordinary practice is the 
most effective. 

The use of a wheel is to roll, transferring friction to the 
axle bearing. On highway carriages wheels do roll, for 
they revolve independently of each other, suiting the revo- 
lutions of each to the length of the pathway it traverses, 
On the railway the wheels do not roll, for they are keyed 
fast on a shaft which revolves with them, and with every 
variety of curvature or irregularity in the rails the tires of 
the wheels, instead of rolling on the rails, sledge or slide on 
them, and induce great torsion of the axle in so doing, 
inducing a constant crystallising vibration of tires, axles, 
and wheels, very perceptible both to the ears and nerves of 
passengers, and resulting in frequent breakage of axles in 
heavily loaded wagons, impeding traffic, and damaging the 


line. On the wheels the tires are shrunk hot, in the mode | 


used for common highway wheels. The tire is thus in 
a constant state of dangerous tension, analogous to a 
heavily loaded beam exposed to blows. Whenstruck by a 
hammer a ringing sound is produced, and this evidence of 
mere tightness is taken to be a test of safety, while, in 
truth, it may be the contrary—an evidence of danger, for 
the greater the tension the more perfect will be the ringing 
sound. if the tire does not ring the wheel is removed 
under the opprobrious title of “ loose tire.” If the tire be 
fastened by through-bolts or rivets the looseness may 
indicate danger, because the tire, by stretching, may be- 
come a polygon striking blows on the rails like a series of 
revolving hammers, but if the fastenings of the tire be 
mechanically applied the loose tire becomes the safest. 

lf loose or independent wheels were applied on each axle, 
the torsion of the axle would cease; but to apply such 
wheels would require a different class of workmanship, of 
a more costly kind, and this would not help the difficulty 
and danger of tires strained on the wheels with excessive 

. tension, 

But there is no doubt that in this defective construction 
of railway wheels and axles is to be found a great source 
of increascd expense in resistance to traction, and also of 
multiplied railway accidents. This hasto be amended, and 
no lukewarmness on the part of railway managers can 
much longer stave it off. 

We have many times referred to the advantages attained 
by the use of tires fixed in weod instead of metal, as 
tending to prevent the breakage of tires. This has been 
experienced on the South-Kastern, where Park Gate tires, 
generally esteemed as brittle iron, have been in use some 
fifteen years, upon wood wheels without a single breakage, 
and their use is now extending on other lines. Mr. Griggs, 
an American engineer, has for many years applied tires 
upon aseries of wood fellies, to engines, with a similar effect, 
and there can be no doubt of the advantage. But the 
chief advantage consists in the fact that upon a wood 
bearing it is impossible to apply the tire so tight as to 
induce mischievous tension, and that the bearing is con- 
tinuous andequal. But then wood wheels have no elasticity 


proper, and they do not subserve any purpose in preventing | 


the sledging of the tires on the rails, or of preventing the 
torsion of the axles, theugh they may slightly lessen vibra- 
tion. But they are expensive, and require great care in the 
selection of dry wood. 

The only wheels yet produced which fulfil the required 
conditions are those known as the “spring-tire wheels.” 


‘the wheels may be of any kind of spoke or disc, solid tim- | 


ber, or discs of cast or wrought iron—and probably the best 
material would be the Bessemer cast steel—in the disc form. 
The tires are rolled with a deep internal rib in front, anda 
shallow internal rib behind, and may be prepared so true 
as not to need turning in the lathe. Between the ribs there 
1s a curved hollow, overlaid with a hoop of tempered steel, 
thick in the middle and tapered at the edges, and the ends 
abutting together. Upon this hoop of steel the wheel is 
slid on from the back with very slight pressure against the 
front rib, and it is secured against coming out by a light 
flat ring, sprung into a groove at the back. 

The result of this in working is that the tire 
can slip round on the wheel to equalise the distances 
run on the separate rails, and thus all torsion of the 
axles is prevented, and all undue wear of the tires, by 
the avoidance of sliding on the rails; secondly, all blows 
or jumps between the tires and rails are avoided by the 
elastic bedding ; thirdly, the tires can rock laterally on the 
wheels, enabling them to tread fairly on the rails when 
irregular or out of level at the inner or outer edges, and by 
this rocking action the flanges are saved from wear; 
fourthly, it is impossible to apply them with sufficient 
tension to burst them, and they are not affected by frost ; 
fifthly, exact diameters cease to .be of importance, on 
account of the sliding compensation ; sixthly, the tires can 
be applied by common labourers, without lathes, smithies, 
or workshops, being made to gauge. 





THE ENGINEER. 


they have taken the railway world by storm. They have 
been for five years going through a course of experimental 
verification, and are gradually getting out of the phase of 
“ new-fangled ” by tangible results. There is an especial 
difficulty under which improvements labour on railways. 
The public is concerned, and, in case of accident, juries are 
called in to decide whether the improvements are safe or 
not. The engineer of the line has to take the responsibility, 
and has to plead at the jury bar. If he can show that he 
has used the ordinary running article, and has paid the 
highest price for it, the jury will bring in the accident as 
unavoidable, and absolve him from all blame, albeit it may 
be demonstrated by competent mechanicians that the strue- 
ture was defective in plan ab initio, But if the plan bea 
new one, albeit demonstrably right mechanically, it will be 
pronounced “new-fangled,” and that the safety of the 
public has been tampered with. The engineer is placed 
under a ban, and bound down under penalty to undertake 
no improvement that can be avoided. ‘Thus the pursuit of 
improvement under difficulties is the normal condition of 
railways; but facts are stubborn things, and truth will 
gradually make its way under perseverance. 

The first set of spring tires was applied on a London 
line; the wheels were solid wrought iron discs, notorious 
for their damaging effect on tires. The tires were of Staf- 
fordshire iron, on a very heavy four-whecl carriage; and 
they ran in competition with a set of Lowmoor tires on 
| spoke wheels, applied to a fellow carriage. ‘he durability 
of the spring tires tripled that of the Lowmoor, and after 
| running 104,000 miles the wheels were taken off to show 





| signs of wear, either on flange or tread. 

The next set was applied as coupled drivers to an engine 
| on another London line, and some trouble was experienced 
| in getting to the right size of the springs, and as no tires 
| had been rolled to the required section, ordinary tires had 
| to be turned out in the lathe. These tires worked for 
about nine months with manifest advantages in saving 
wear, and dem: nstrating that tires, however loose on the 
wheels, did not affect the haulage power of the driving 
| wheels disadvantageously, but the contrary. The engine 
—an old one—was at the end of nine months taken in for 


examination, and condemned for age and unsafety of 


| boiler; and there was an cnd of that set of experiments. 
The next experiment on the same London line was what 

is called a “crucial instance.” ‘Iwo sister engines work- 

ing on sharp curves, and heavy gradients, had given 
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iG TIRES FOR RAILWAY With all these advantages it is not to be supposed that | truck,” by which the leading axles aye enabled to move 


end-long to right and left, to adapt them to curves, in such 
| mode that the wheels are always parallel to the rails, so as 
to avoid cutting the flanges. ‘The tires of this engine were 
applied in the ordinary rigid mode. The other engine, 
without any moving truck, but with the axles square and 
rigid in horn-plates, as usual, had spring tires applied, the 
tires in both cases being of the best Yorkshire iron. The 
result was that, in the first instance, the flanges of the 
Bissel truck showed signs of wear, which the spring tires 
did not. ‘This was accounted for by the fact that the truck 
was not truly centred, and when altered the evil was 
remedied. Finally, it was found that the spring tires ap- 
plied to ordinary engines, and with the wheels out of 
parallel to the rails on curves, attained to as great durability 
of the flanges as did the rigid wheels which were always 
kept parallel to the rails, the complication of the moving 
truck being dispensed with. Weare by no means disputing 
the advantage of the moving truck, but it is quite evident 
that with spring tires and a moving truck combined the 
result must be much better. 

Comparing the working of spring tires with that of 
ordinary rigid tires, applied in both cases with rigid horn- 
plates, the result of the spring tires was thrice the durability 
of the rigid tires, both as regarded tread and flanges. The 
mechanical reason for this fact is as follows :—The 
destruction of the tread of the tire is by a sledging, grind- 








| at. the Great Exhibition of 1862, scarcely showing any | 


ing action on the rails; the destruction of the flanges is 
by a shearing action against the edges of the rails. In 
shearing metal with ordinary shears, it is well known that 
if the pin gets loose, as with a pair of scissors, cutting will 
not ensue, The tire working vertically on its spring is 
analogous to the shears with a loose pin, and slips away 
from the rail instead of being held fast to it, and so cutting 
does not ensue ; and, by slipping roand on the wheel, abra- 
sion of the tread does not ensue. But these results did not 
induce extended use, for the bugbear of the jury, and what 
Jeremy Bentham would have called “ new fangledness,” 
kept the engineer in check. 

‘he next series of experiments, on a more extended scale, 
took place on the St. Helens Railway, Lancashire. The 
engineer could understand and appreciate mechanical ad- 





, vantages, and had also the advantage of dealing more with 
| coals than with passengers, and no fears of the jury before 
| hiseyes. A smail six-wheeled engine, called the Lapwing, 
| and otherwise known as No, 18, had Staffordshire iron tires 
applied to the wheels on springs, and it ran in competition 
with three other engines on the same line, variously fitted 





results of wearing off the flanges of leading wheels con- | with Swedish iron, Hood and Cooper's best iron, and 
| stantly in the space of two months’ 1unning. One of these Krupp’s steel. We give the whole results tabulated, with 
engines was fitted with what is known as a “ Bisscl' the particulars of the line :— 


Comparative Wear of Four Clusses of Engine Tires.—St. Helen 8 Ruilway, Lancashire —Denonstrating the Super‘or 
Economy of Spring Tires. 
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It appears, therefore, that, comparing Hood and Cooper’s 
iron with Krupp’s steel, only half the wear has been 
attained, and comparing Krupp’s steel with the Stafford- 
shire iron on springs, nearly double the result in mileage 
has been attained by the latter with {th less diameter, and 
|,th more insistent weight. ‘The total mileageappears smali 
| compared with the results obtained by Krupp’s tires on 

many other lines; but in those cases there were no such 

sharp carves, and the wheel diameters were G{t. to 7ft. 
| Carves of 300ft. radius, with tires of 4{t. diameter, are a far 
| severer trial. 

A series of experiments were subsequently tried as to the 
comparative haulage power of spring tires and rigid tires 
on a pair of sister engines, alike in all particulars except 
the tires, up an incline of 1 in 80, driven by the same 
driver, and the result was that the engine with the spring 

tires took up casily fifteen loaded coal wagons, while the 
| engine with rigid tires could only take up, thirteen, as 

the result of a great number of trials. The reason for this is 
| obvious. ‘The springing of the tire on the rail ensures a fit 
| without jumping, and gives a larger amount of bearing sur- 
face. Slip of wheels on rails, when reduced to its elements, 
means torsion of the axles, which reacts on inequalities of 
the rails, and severs contact. 

It is obvious that where no tension exists bursting of the 
tires cannot take place ; but experiments with some parti- 
cular tires, so welded that no junction of the metal had 
taken place, but mere contact in a butt joint, showed that, 
when applied on springs, the joints did not open, but that 
the driving wheels in this condition were enabled to per- 
form their work of haulage at comparatively low speeds. 

Several engines were fitted up on the St. Helens with 
these tires, and all with the same results; and the engi- 
neer, coming to the conclusion that the best mode of con- 
struction with the best material was the most economical 
system, caused Messrs. Krupp to cut rolls of their steel, 
whereby the application of the tires to springs was much 
simplified, and, in fact, reduced to mere labour, with little 
skill. Sixteen of these tires for engines were supplied by 
Messrs. Krupp to the St. Helens line, and sixteen toa 
London line. Consequent upon this success the engineer of 
a Norwegian line visited St. Helens, and has applied their 
tires to his engines. 

The consulting engineer to a Russian line, after the ex- 
perience of the bursting of engine tires in frosts, had a set 
of spring tires applied by a leading firm in England, and 
the result of the winter’s experience is their further appli- 
cation to other engines in succession, ‘They are also making 








their way in the colonies, 


ne ding it.t with springs be- 


crossings ; 12 miles of 
tween wheel and sidings in 2 miles of way 
tire. 





* Nos. 23-4, and 27 have never worked on this branch, but No, 1S has worked pretty regularly over it. t Ultimately ran 72,000 miles be‘ore turning up* 


Tne facts we have given we know of our own know- 
ledge, and have the handwriting of various engineers in 
corroboration. We donot give their names, for we have no 
respect for the testimonial-giving system, which has a 
tendency to put the honest man, whose word is his bond, 
on a level with the quack, who sells his testimony for lucre. 
This sound mechanical system will play a large part in 
railway economy and safety, not mercly as giving better 
haulage to engines, but as diminishing the resistance 
of trains. We look forward to the system becoming one of 
very large manufacture, capable of great simplicity, and 
getting rid of all the niceties of fitting work. There is no 
reason why the tircs of wagons and carriages should not be 
produced direct from the rolls without going through the 
operations of the lathe, now that the niceties of exact 
diameters are no longer needed to ensure free rolling move- 
ment. Solid castings in malleable metal for the wheel bodies 
to take the usual axles and sliding tires as the equivalent of 
loose wheels will get rid of breakage, and render the pro- 
duction of wheels nearly as simple as that of pig iron, the 
only lathe work being the revolving axle bearings and the 
revolving peripheries of the wheels on the springs. The 
noise and jarring of railway trains under such a system 
would largely disappear, and the wear and tear of rails 
would disappear also. 

This is not a problem requiring mathematical calculation, 
but a definite and practicable fact, capable of demonstration 
by the process of comparative breakage, or of revolutions in 
fixed bearings against rough surfaces, showing the power 
of movement under conditions that would absolutely arrest 
the movement of ordinary wheels. It is capable of common 
sense and eyesight examination and proof before a jury in 
various methods that would demonstrate to the commonest 
capacity that it is not the “new fangled” that involves dan- 
ger, but the barbarous practices in common use which sin 
against the universal mechanism of nature by providing no 
compensation for irregular movement. 


Tne experiments now being made at the Clinton paper mills, 
Steubenville, N.Y., to manufacture printing paper from corn husks, 
by the Austrian patent, are progressing very favourably. The pulp 
produced from the husks is as white as the driven snow, aud 
said to be equal in appearance to pulp made from cotton or linen 
rags. 

Boors Kensmsaton Musrum.—During the week ending 25th 
March, 1865, the visitors have been as follow: — On Monday, 
‘Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m. ; 
8,668. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 5 p.m, 1,758; 





total, 10,426. From the op g of the , 5.170,241, 
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M. Nozo, having examined the sketches and documents brought 
forward by M. Goschler, wished to supplement the report of Jan, 20 
by a few observations thereupon. 

He observed that M. Goschler’s communication, however interest- 
ing, should not be inserted in the bulletin without certain remarks 
which might put M. Riggenbach on his guard against the easy 
temptation of attaching to some one fact consequences which cannot 
be logically connected with it. 

It seems evident, he said, that the advantages of the form given 
to the escapes and chimneys of locomotives cannot be accurately 

puted by the y of the combustible, as realised from one year 
to another. It would be very difficult to affirm that, in such a space 
of time, there has been no circumstance to influence the consump- 
tion, quite apart from the above modification. The tonnage of 
trains, their proportionate rate of speed, and their manoeuvres, the 
number of station or reserve hours, the quality of the combustible, 
the care and experience in the management of the locomotives, &c., 
are 89 many variable causes which might effect in the average con- 
sumption wider differences than any related in the statement. 

As a general rule, economy in combustibles represents all the 
ameliorations and modifications introduced, not merely in the loco- 
motive department, but also in that of the wagons and carriages. A 
superior condition of materials, a more perfect greasing of the 
vehicles, larger experience among the engine-men, improved quality 
of fuel, &c. &c., are all causes tending in common to a reduced con- 
sumption. 

Without denying, a priori, the influence of the form of M. Riggen- 
bach’s chimneys, iva Nozo thinks that it is well to attach only a 
secondary importance to the results communicated by M. Goschler. 
To discern in the results any really new theory, it would be necessary 
to eliminate all other influences foreign to the form of chimney 
which might affect the consumption. Among the experiments which 
M. Petiet set on foot on the Northern Railway, the resiilts of which 
have been partially published in a memorial quoted by M. Goschler, 
were included some on the influence of the widened form of chim- 
neys, and of the multiplied escapes. 

If these experiments were not recorded with the rest in the pub- 
lished memoir, it was because they were deemed hardly numerous 
enough to be taken as the base of rigorous deductions. Nevertheless, 
the figures, such as they are, may throw some light upon the ques- 
tion, and they are subjoined, together with their attendant con- 
ditions :— 

Experiments of June 5, 1861. Referring to Fig. 1 of Plate 32, in 
the Memorial of 1864, let us suppose mounted successively on the 
box A, two experiment chimneys—one cylindrical, with a diameter 
of ‘050, the other conical, with a diameter of 050 at the base, and of 
“080 at the top. They are of equal height, *400, being eight times 
their diameter according to the law evolved in former experiments. 
The following are the respective results (see table, page 34) :— 
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Here the conical chimney has furnished a less useful effect than 
the cylindrical. Would this inferiority be maintained in other 
relative dimensions at the base and it of the chimney ? 

This question the experiments have not yet answered. As to the 
effect of widening the base, the results already published prove it to 
be hardly sensible. 

Passing to the results expected by M. Riggenbach from the use of 
multiplied escapes, M. Nozo pointed out again, from the trials made 
on the Northern line, what might be hoped from it. 

On a goods locomotive, on the Engerth system, were successively 
tried three different blast pipes :—I1st, a variable orifice, called valve 
escape; 2nd, a single circular orifice, called fixed escape; 3rd, four 
orifices, circular and immovable, termed multiple escape. The engine 
was stationary in the work room; the chimney and the position of 
the blast oritice remained unchanged for the three experiments. 
The escape had been put into communication with the regulator, so 
as to conduct the steam thither direct. The escape section adopted 
in ail three cases was that of the regular service, viz., 113 square 
centimetres. 

The results arrived at show the following facts :— 

1. With the multiple escape it was not possible to maintain the 
pressure in the boiler at so high a point as with the two other escapes. 

2. To an equal depression in the smoke-box there corresponds a 
higher pressure in the escape tube, with the multiple escape. 

3. The multiple escape yields inferior results to the two others. 

4, At an equal pressure the fixed escape seems to promise better 
results than the valve escape. 








The Prestpenr reminded the Society that, on their meeting of 
Oct. 21, 1864, they had accepted, with acclamation and a vote of 
thanks to the donor, an exceptional prize, given by M. Perdonnet. 
In his letter, M. Perdonnet stated that he would submit a programme 
for the consideration of the society, which programme he actually 
presented in the beginning of December, when the committee, 
assembled according to rule, nominated for its examination MM. 
Perdonnet, honorary president, Forquenot, president of the special 
commission, and MM. Chobrzynski, Love, Mayer, Petiet, Vuillemin, 
and Iresca, reporters. 

After a somewhat lengthened discussion of the form of the pro- 
gramme, that edition of it was unanimously adopted which was 
now to be read :— 

Prize given by M. Perdonnet, honorary president of the society, 
for experiments to be made on railways. 

The prize is a medal of the value of 2,000 francs. It will be 
awarded for the best memorial recording new experiments conducted 
by the candidates, in the interests of engineering art, for the elucida- 
tion of one or other of the following questions :— 

To determine, by repeated experiment, the resistance of vehicles 
and traction locomotives on railway lines, allowing for all modifying 
circumstances, such as the state of the rails, vehicles, and engines, 
the intensity and direction of the wind, the surface area of the 
wagons, the length of the trains, the dimensions of the axles and 
wheels, the distance between the wheels, the kind of oil or grease in 
use, the temperature, the mode of coupling and of lading, the sys- 
tem of construction of the engines, the friction of their mechanism, 
the coupling of the wheels, the escapements and draughts, the slopes 
and curves. 

To determine separately the influence of each one of these circum- 
stances. 

To analyse the causes which modify resistance in curves, whether 
for an isolated vehicle or in a series of vehicles, and to subject theory 
to practice or experiment. 

To discover, experimentally, a practical formula for the calculation 
of the load which may be attached to an engine of given form and 
dimensions, taking into account its adhesion and other important 
conditions, 

To study the circumstances which affect the production of steam 





per square metre of heating surface, such as the position of the par- 
titions in relation to the fire hearth, the thickness of the plates, the 
nearness of the tubes, &c. 

To determine the resistance opposed to the passage of vapour from 
the boiler into the valve box, and from it into the cylinder, and the 
different pressures of the steam in both boiler and cylinder in 
different conditions. 

To find what is the influence in this respect of the water carried 
along with the steam. 

To examine the causes which influence the counter-pressures into 
the effect on draught of the size of escape orifices, of the pressure and 
speed of escape of the steam, and of the dimensions of the chimney. 

To decide the resistance meeting the air in its passage from the fire- 
grate to the chimney. 

GENERAL ConpiTIONs OF COMPETITION. 

1. Memorials and desi repared for the competition to be sent 
to the secretary’s office, Rue Buffault, No. 26, a Paris. They must, 
without fail, be remitted before the Ist of May, 1867. 

2. Memorials to be written in French, and all measurements stated 
according to the metrical system. 

3. The memorial will be examined by a commission, composed of 
the president then in office, and of eight members specially chosen in 
the séance of December, 1866. 

4. The members of the commission and vice-presidents of the 
society in 1867, will alone be excluded as candidates. 

5. Foreigners will be admitted to compete as natives, whether in 
connection or not with the Society of Civil Engineers. 

6. Memorials received on the 1st of May, 1867, will be at once sent 
by the president to the above commission, to which will be entrusted 
the care of examining him in the manner most likely to secure the 
end in view. 

7. The commission may demand, if desirable, to be present at 
some of the principal experiments announced by the competitors. 

8. The commission shall decide absolutely, by majority of votes, 
first, whether the prize should be awarded at all; second, to whom it 
shall be given. 

9. It shall get up a detailed account of its operations and mode of 
examining the memorials presented, which report shall, before 
August 1, 1867, be laid before the committee appointed to confer the 
prize, or, in case of a negative decision from the commission, to pro- 
rogue its bestowal. 

10. This report shall be printed in extenso in the compte rendu of the 
society. 

Ll. The society reserves the right to publish, whole or in part, the 
memoirs presented. a 

12. It will claim as its property the memoirs and original draw- 
ings of the candidates, but will allow the authors copies, and return 
their models and apparatus, if any are produced. 

13. The medal will be given to the author or authors of the prize 
memoir, and its value cannot, on any account, be divided amongst 
many of the candidates. 

After reading the above, the president put to the vote that the 
programme should be reviewed with intent to adopt it as a proclama- 
tion of the prize. 

M. Zoert observed that it needed mature examination, and 
suggested that the vote for its adoption should be postponed to their 
next meeting. 

The president replied that the vote of the society in its séance of 
Oct. 21, 1864, implied its acceptance in principal of the proposed 
prize, that the committee, after carefully estimating and discussing 
the intentions of the donor of the prize, had nominated a commis- 
sion to lay the bases of competition, and to open and settle a 

rogramme. This commission had held several meetings, M. 

erdonnet himself being kindly present, and, after mutual con- 
cessions, had arrived at an edition of the programme approved by 
the committee, and now submitted to the society. It could not now 
be changed without the consent of the founder of the prize. It 
would be a pity to renew the discussion of points which neither the 
commission nor the committee could alter without the authorisation 
of M. Perdonnet, and thus to retard the opening of the first compe- 
tition. It seemed desirable, therefore, that the programme presented 
should be simply adopted by the vote of the society. 

The programme was put to the vote and adopted. 





SOUTH WALES INSTITUTE OF ENGINEERS. 
(Concluded from page 186.) 
Mr. Monxs proceeded to state that the bricks he described also 
d another great advantage—that they became dry in a very 
short time, so that the builder could plaster the walls almost im- 
mediately. The af concluded by remarki:g that there was 
every reason to believe that the pit tips, which had ae been a 
source of considerable difficulty and inconvenience to colliery pro- 
| ame would now be shortly utilised, and that with very great 
vantage. 

Mr. Bedlington said that, for the sake of eliciting information, he 
should like to know if the bricks Mr. Monks talked of were made 
from ironstone rubbish. 

Mr. Monks produced two specimens of bricks, one having been 
made that morning. They were made from coal rubbish shale 
worked with a bed of fire-clay. The proportions were one-fourth 
of the bed immediately under the coal, one-fourth of shale, and 
the remainder of coal rubbish. 25s. per ton was about the selling 


rice. 

The President said, without wishing to pry into trade secrets, he 
should be glad if Mr. Monks would tell them in general terms 
whether the bricks could be made at a profit. 

Mr. Monks replied that they had hardly yet finished their works 
at Easton, near Bristol, and, therefore, he could not furnish them 
with accurate details of the cost derived from practical experience. 
He believed they would ultimately be able to produce the bricks at 
from 12s. to 14s. per thousand. 

. President: Thon you find it necessary to mix one-fourth of fire- 
clay. 
Mr. Monks: We find that indispensable. 

The President thought Mr. Monks had rendered them some 


valuable information, and he proposed that a vote of thanks should 


be accorded to him. 
Mr. Bedlington seconded the proposition, which was unanimously 
agreed to. 


On THE Naturs AND MANUFACTURE OF THE S70NE Bricks, 


Captain J. J. Bodmer’s paper, “On the Nature and Mauufacture 
of the Stone Bricks,” was next discussed. The writer, after giving 
a succinct and interesting history of the making of bricks from the 
very earliest period, and the introduction of bricks into this country 
at the time of the Romans, described the process adopted by Messrs. 
Bodmer Brothers, Newport, in the manufacture of the patent stone 
bricks. The general cry was for a good, yet cheap, brick, but those 
of really good quality could only be had by paying a very high 
price for them. When they considered that labour was now about 
100 per cent. higher than it was about eighty years since, anything 
which tended to lower the price of so useful and general a commodity 
as bricks must be considered a timely invention. The stone brick 
which he (the writer) then had the pleasure of bringing before them, 
had fulfilled these requisites. Another very great advantage which 
these stone bricks had over the common ones was that they improved 
by age, whereas the common bricks skinned and deteriorated. 
Some of the bricks were then exhibited to the members. Some had 
been made of Aberthawe lime and sand, others of sand and cinders, 
others of broken bricks and lime, and some others had been made 
out of slags, which were particularly hard and durable. Some of 
the bricks made by the patent — were stated to have borne a 
weight of three tons per brick after having been made but fourteen 
days ; others which had been longer made were capable of bearing 
about thirty tons per brick. The chief difficulty in the manufacture 
was that of reducing the material employed to the fineness of sand, 


or, better, to that of powder. We understood the wri 
that the ‘patent stone bricks could be manufactured | ee 


| 12s. per thousand. Several places were instanced where these bricks 





' had been used, and they were stated to have answered every expecta- 


tion. 

The President said this paper, like the previous one, r 
brickmaking. Mr. Bodmer oo them a still cheaper ie 
as better in quality. He should like to know if, since the last 
_ Mr. Bodmer had made any experiments with blast furnace 
slags. 

Mr. Bodmer replied that he had, and he found that they hardened 
in a much shorter'time than the stone bricks. The stone bricks 
= aay six weeks to harden, and those from slags Oaly a 
or’ night. 

i’resident: Do you mix any lime in the process ? 

Mr. Bodmer: Yes, about one-eighth of mountain limestone. 

The President said he should be glad to have some idea of the 
cost of manufacture. 

Mr. Bodmer said the labour, fuel, &c., would not be more than 
4s. 6d. per thousand. 

President: That does not include interest on capital and the 
depreciation of plant. 

Mr. Bodmer: No; 2s. per thousand would be amply sufficient for 
that if the make was something like eighteen thousand per day. 

Mr. Win¢sor Richards remarked that the difficulty was to crush 
the cinders; they had made experiments at Ebbw Vale, and they 
had found the grinding rather expensive. The first experiment he 
tried was by making balls of cinder and putting them into a boiler 
which was driven around quickly, and they were thus crushed. He 
found, however, that the quantity, after being ground, materially 
decreased in bulk. The second experiment made was to crush the 
cinder by means of a small pair of rollers; but this also he found 
too costly. 

The President remarked that it was clear that the whole question 
of making bricks from slags depended upon the grinding of the 
cinders. It was a matter of the highest importance to the iron trade 
for the cinders were a source of great difficulty; and if they had 
roe @ halfpenny per ton for them it would bea great point for the 
rade. 

Mr. Bodmer said he had no doubt that ultimately they would be 
able to grind the slag fine enough at a moderate cost. 

Mr. Windsor Richards said they were making further experiments 
at Ebbw Vale, and he also believed that the difficulty as to the 
grinding would be overcome. 


Tue Port or CARDIFF AND THE ABERDARE CoAL FIELp, 


Mr. Alexander Bassett’s paper on the above subject was next 
down for discussion. 

The President said he regretted to have to report that an impor- 
tant engagement prevented Mr. Bassett from being present. ‘The 
paper was, no doult, a valuable one, and contained a vast amount of 
useful information as to the Aberdare coal field. 

No discussion took place on the paper. 

ON THE Uritisation oF Buast Furnace Sxaas. 

Mr. Parry’s paper on this subject was the last down for discussion. 

This was a short but interesting paper, in which the writer 
referred to the fact that in many places vegetable matter seemed to 
luxuriate in the neighbourbood of blast furnaces; and in one 
instance he had noticed that, where formerly there was a vast slag 
heap, it had now become covered with trees, which, if allowed to 
remain for another century, would become a vast forest. The slag 
heap had been proved to be a most valuable mineral manure, and it 
was for this pur the writer advocated the utilisation. 

Mr. Child said he did not think the ingredients would be found 
sufficiently soluble to bring them to any practical use as a manure. 
No doubt the slags had fertilising ingredients, such as ammonia, in 
them, but he questioned whether they could be used profitably. He 
could confirm what Mr, Parry had said as to the vegetation flourish- 
ing where old furnace slags were deposited. He visited Vesuvius 
about two years ago, and he was surprised to find vegetation there ; 
but then they must remember that the cinders were centuries old. 

The President said he felt that this was a matter of great import- 
ance. After he had heard Mr. Parry’s paper, he had written to a 
friend of his, a large agriculturalist in East Lothian, asking his 
opinion on the subject, and the reply was unfavourable to Mr. Parry’s 
suggestions. In fact, his friend substantially confirmed Mr. Child’s 
views, and he submitted the analysis as well to the chemist of the 
Highland society, who was of the same opinion, and did not think 
it could be brought to practical use. He regretted to add that illness 
prevented Mr. Parry being present. 

Mr. Windsor Richards remarked that they had some ground with 
the manure in it at Ebbw Vale, and they would know the result in 
the summer. 

This closed the discussion of papers. 


CagrpHILty Minerat Disretcr. 


This was the subject of a paper by Mr. T. Foster Brown, Machen. 
The writer stated that the district was comparatively an unknown 
one, owing in a great measure to the want of railway communica~ 
tion, which was now, however, being gradually supplied. The pillar 
and stall system had hitherto been adopted, but as the seams were 
favourable to machine working, it might ultimately be determined 
to introduce coal cutting machines, and then long wall would have 
to be adopted. ‘The writer detailed the various veins of coal, 
their distance from one another, and their peculiarities. He con- 
cluded by expressing his belief that, when Aberdare would be par- 
tially worked out, Caerphilly would then become the great coal field 
of South Wales. 

A vote of thanks was unanimously accorded to Mr. Brown, and 
the discussion on the paper was adjourned to the next meeting. 

On Tussine or SHarts. 

Mr. Edward Hedley’s paper, “ On Tubbing of Shafts,” was next 
read. ‘The writer, in an elaborate treatise, showed the superiority of 
cast iron tubbing over any other system yet introduced. 

The discussion was adjourned to the next meeting. 

The reading of Mr. Hoskold’s paper, ‘ On a New Mining, Colo- 
nial, and Land Surveying Theodolite with Travelling Stand,” was 
adjourned to the next meeting. 

‘The members afterwards dined together under the presidency of 
Mr. Menelaus. 





WE observe with pleasure that the Newsvenders’ Benevolent and 
Provident Institution intend holding the annual dinner at the Free- 
masons’ Tavern, on Tuesday, the 9th of May, on which occasion the 
president, Charles Dickens, Esq., will take the chair. This is oneof 
the few societies that invite ladies to the dinner table. 

Tue Great Western Ratupway Works.—The Great Western 
Railway Company contemplate the removal of their extensive works 
at Paddington for the manufacture and repair of carriages and loco- 
motives to some central and convenient point on their line of rail- 
way, and there is every probability that the choice of the directors 
will fall on Oxford. ‘The company’s works will occupy a space ex~ 
tending over sixteen or twenty acres; one thousand or fifteen hun- 
dred skilled mechanics and artisans are regularly employed, and the 
amount expended in wages is upwards of £4,000 per week. 

Heavy Rouisp Inox.—The Phoenix lronworks have a heavy 
contract for the United States to furnish iron for ironclad steamers. 
They roll 8in. square and 24ft. long, weighing about two tons and a 
half, of the best iron. ‘The like of this has never been done in this 
country. Each piece is perfectly straight, square, aud smooth. 
Heretofore the government had its heavy iron forged. These works 
are in complete order for this kind of work; the gearings and fix- 
tures are admirably arranged and in perfect order. This mass of 
iron, after it is heated, is drawn out of the furnace to the rolls 
and after it has passed through the rolls several times, it is then 
drawn away to a saw, and an end cut off, when it is straightened 
under a powerful screw press, and then drawn away to cool.—Scien- 
tific American. 
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ON MARINE ENGINES FROM 1851 TO THE PRESENT TIME. 
By N. P. Buran, Eso. 
(Concluded from page 181.) 


Ir will have been observed that no allusion has yet been made to 
the arrangement of combined high and low pressure engines, For 
the purpose of comparison I will allude only to those arrangements 
in common use. The position of the low-pressure cylinders is side 
by side, as for those of the ordinary kind; in some cases annular 
cylinders are used, viz., the high-pressure cylinder witbin that for 
the low pressure. Another arraugement is the high pressure 
cylinder on the top of that for the low pressure. A third arrange- 
ment has the smaller cylinder at the back end of the larger. A 
fourth example consists of two high-pressure cylinders in front of 
one for low pressure, the former acting as guides for the piston rod. 
The means adopted for imparting the motion of the piston to the 
cranks are of the ordinary arrangements already described, with the 


exception of the necessary extra piston rods and stuffing boxes 
Having alluded to the different engines, and their details past and 
present, adapted for the single screw, I will now call attention to 
a notice of arrangement of engines as at present used for the twin 
or double screw system. It must here be mentioned that the class 
of engines now under notice have precisely the same duty to perform 
as those before described, consequently if 1 pass over the major 
portion of the detail it is to avoid repetition. 

The arrangement of the engines is usually separate for each screw. 
The type of engine generally adopted at present is direct-acting, with 
surface or injection condensers. Single piston rod engines seem to 
be more in favour than those of the double piston rod return action 
type, 1 presume on account of the simplicity of the former. The 
position of the arrangement in plan is side by side—port and star- 
board—instead of directly opposite each other; this is owing to the 
space required for the arrang t adopted, and the small beam of 
the vessel; but in some cases engines are arranged opposite each 
other, with a great reduction of space compared to that of the other 
system. When the crank shaftings are connected the steering prin- 
| ciple is destroyed, and the twin screw system, so far as regards pro- 
| pulsion, is very little better than the single system. 








Twin Screw I -vopulsion.— Tabular Statement of Ships, Marine Engines, §c., constructed by Messrs. Dudgeon, Blackwall, since 1851 to the 





present date, supplied by the Firm. 
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Tabular Statement of Marine Engines constructed by Messrs. John Pena and Son, Greenwich, supplied by the Firm. 
Screw ENGINES. 
| Minotaur. Achilles. Warrior. | Black Prince. | Resistance. 
! ! | 
Diameter of cylinder .. .. « | 1v4} 104} | 104} 104} | ng M08. 
Length of stroke .. .. « 4ft. din, 4fc. Gin, 4it. Om, 4ft. in. Sft. din. 
Revolutions per minute .. .. - 523 | 5 51}. 63 to 69 
Diameter of scrow.. «. «+ os 24ft. Oin. 24ft. Gin. 24ft. Gin. 24ft. din. 18ft. 
Pitch of ditto .. .. 2 we oe zoft. Gin, | 25ft. 6in. | 30ft. Oin, | 30ft. in, 21ft. 
Nominal horse-power .. « ~ 1,350 | 1,250 | 1,250 1,250 | 600 
Indicated hor:e-power .. .. ++ | — | 5,746 6,471 5,146 | 2,424 
Speed of ship .. «. « «+ o# | - | 14°25 knots. | 1435 knots. 13°31 knots. 1184 knots, 
Date of trial .. .. +e ee oe - December 28th, 1864. | October 17th, 1861. August 30th, 1852. September 23rd, 1802. 





PADDLE-WHERL ENGINES. 


Exploratore, | 




















Taliah. | Izzeddin. Victoria. | Prince Imperial. 
Diameter of cylinder ee 72 in. | 72in. 6Cin. 58in. 5? hin. 
Length of stroke .. .. «+ -. | Sft. vin, 5ft. Oin, 5ft. din. 4ft. Gin, 4it. Oin. 
Revolutio s per minute eS 40 39 | 414 4? 48 to 49 
Diameter of axis of whecl.. | 19ft. Oin. 19ft. Oin. 17ft. Gin. 17ft. Gin, 14ft. llin. 
Length of floats .. .. 2 «+ | 10ft. Qin. 10ft. Oin, 10ft. Oin. 7{t. 1din. 8ft. Oin. 
Depth of ditto.. es oe 4ft. Gin, | 4ft. Gin. Sft. 10in. | 3ft. Gin, Sit. 2in, 
Nominal horse-power .. .. «. 350 350 | 300 220 180 
Indicated horse-power .. 2,556 2,540 2,373 1,640 1,480 
Speed of ship .. «. +. «+ 17°27 knots 17°74 knots. 16°5 knots. 16°33 knots. 16°3 knots. 
Date of trial .. «. ++ es May 6th, 1863. December 28th, 1863. | Sept. 10th, 1864. September 3rd, 1861. | September 28th, 1864. 


The following is a list of engines constructed by Messrs. Maudslay, Sons, and Field, for her Majesty’s navy since 1851, to the present 


date, kindly furnished by Joshua Field, Esq. :— 


Engines, sc. for 75 screw ves:els o 8 
® 26 paddle ” ce ce ce 
” 69 screw gunboats .. 


Horse-power nominal. 
++ Total 37,570 
6,340 
4,260 


ee er! ” 





Total .. «2 of eo eo 48,170 


The following Table gives Particulars of some of the principal Marine Engines, recently constructed by Messrs. R. Napier and Sons, 
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Total number censtructed by this firm, from 1851 to 1864 inclusive—Screw engines, 87 ; Paddle engines, 39. 


There is not the least doubt that as a mode of steerage the twin 
system is correct, and for shallow draughts it is advantageous. To 
suppose the plan to be universally correct for large vessels requires, 
however, more practical evidence than I at present possess; but of 
this I am confident that, for smell or large vessels, whether for 
commercial or war purposes, the twin screws, when driven sepa- 


rately, are invaluable for steering. The advantages for war ships | 


are principally the facility for mancuvring when under an engage- 
ment, Let it be presumed that the enemy has aimed at a twin- 


screw steamer; by a coutrary action of the screws her position can be | 


shifted instantaneously, and the intended evil postponed, if not 
averted. 

1 have come to the end of my brief description of the marine 
engine, and will now allude to the weight of material, cost of 
marine engines, and the relation of nominal to actual horse-power, 
together with the consumption of fuel. The variation in the 
weight of marine engines is due to the design and arrange- 
ment as much as the material used. Double trunks may be 
said to be a fair example as to the average weight of marine 
screw engines. Return connecting rod wagnes are perhaps the 


heavier, in comparison to those of the single type, in relation to rods 
and guides. High and low pressure engines combined are the 
heaviest of any examples yet given. The materials as the 
different portions of the engines of the present day are of six kinds 
—first, cast-iron, of which is formed the cylinders, pistons, valves, 
casings, main frames, guides, cond 8, &C. 5 dly, wrought- 
iron, comprising cranks and shaft, piston and valve rods, links, 
levers, weigh-shafts, bolts, nuts, &c.; thirdly, steel for s rings, 
small pins, &c.; fourthly, gun metal for bearings, guide blocks, 
bushes, glands, nuts, &c.; fifthly, copper for pipes of all kinds 
required for steam and water; sixthly, india-rubber for valves, 
king, &c. For the present occasion, in reference to weight, I 
ave selected twelve examples of marine screw engines, each varying 
in power and design. The examples of arrangement being in pairs, 
the result has been that 4°334 cwt. per nominal horse power may be 
taken as the average weight of material, exclusive of boilers, 
fittings, screw-propeller, and alley-shafting. It may here be 
observed that each maker of marine engines in the presevt day 








differs in design and arrangement, consequently the weight of 
trunk engines by different makers would be unequal. The same 





may be said for single piston rod engines, as well as for double 
piston rod return connecting rod engines, 

I now come to that portion of this subject which is the crowning 
question of all, and too often the cause of much controversy in 
political and commercial circles, viz., what is the cost? My opinion 
is, that it is perhaps the most difficult query to answer that could 
be put, and the only reason for its introduction is to preserve myself 
from presumed neglect is not noticing this important matter. To 
ascertain correctly which is the cheapest class of engine at present 
in use, isa problem much too difficult for me to solve; but I will, 
however, tender such information as I deem reliable. 

The price of a marine engine depends entirely upon the 
class of workmanship. Should a roughly-finished engine and boiler 
be required, with more painted than polished surfaces, the cost will 
be reduced in comparison to that of the more highly finished. The 
fittings also greatly regulate the outlay. Some companies pride 
themselves on this portion of display; others, again, look on it as an 
unnecessary expense ; so, to draw a correct line of comparison would 
involve the amalgamation of the many ideas in order to give a fair 
evidence. I feel confident, however, that marine engines, with 
boilers and fittings complete, can be produced of certain classes, for 
£70 per horse-power nominal, and the same can be reduced to £50 
per horse-power, each price of course being under certain conditions 
as to terms and workmanship. 

Allusion must now be made to the power, &c., of marine engines. 
Nominal power is a term used particularly for commercial purposes. 
Each maker has his private rule, hence the difference in dimensions 
in engines of the same class aud power. Actual horse-power is 
defined by the indicator diagram, speed of piston, &c.; the ratio 
between the nominal and actual power is in some cases low, in others 
high. The writer has known instances where, the nominal power 
being 1-0, the actual was 6°0; and in others, 1-0, actual 2-123; the 
average ratio at present is nominal 1°0, actual 40 to 50. With 
reference to the consumption of fuel, there is a great difference in 
the evidence. Superheating and surface condensation are slowly 
making progress, and at the same time reducing the consumption of 
fuel in ratio to the amount of water evaporated or steam used. The 
average actual horse-power expended ‘per cubic foot of water 
evaporated is, water being 1-0, actual horse-power 2°635 to 4:0, and 
doubtless in some cases more. The ratio of fuel consumed in lbs. 
per hour, to the actual horse-power per hour expended may be 
taken as follows:—Engines of ordinary construction, power, 10; 
fuel, 5 to 6. For expansive working-engines, with superheating 
and surface condensation, thus:— Power, 1°0 ; fuel, 2°50. 

I am deeply indebted to several eminent firms for thoir courtesy, 
and the practical information received and personally given. 
Messrs. John Penn and Son, of Greenwich, have kindly given mea 
tabular statemeat of much value to the profession and the society. 
I am advised by this firm that a more extensive list of their trunk 
engines may be found in the Artizan journal for March, 1859, and 
November, 1861. The list now presented commences from the 
latter date; also that with their class of engines the consumption of 
fuel is about 4 Ib. per actual horse-power per hour for those of 
ordinary construction, and about 2°5 lb. per actual horse-power per 
hour for expansive engines, with superheated steam and surface 
condensation. This firm has displayed a warm interest in the 
present paper by kindly lending the photographs and splendid 
working models which | have the pleasure of laying before you. 

Messrs. Mandslay, Sons, and Field have Kindly lent photo- 
graphs of their late improvements in marine engines, From 
personal interviews I am enabled to present the society with 
valuable information, particularly as follows :—The amount of fuel 
consumed, per horse-power actual, for ordinary engines by this firm 
is 5 Ib., in some cases less, and in others more. For three cylinder 
expansive engines, with surface condensation and superheating, the 
consumption is reduced to 2°25 to 2:5 lb. per horse-power actual. 
These engines cut off at one-seventh of the stroke producing an 
almost correct indicator diagram. In one example shown me, the 
nominal horse-power was 150; with a pressure of steam 25 per 
square inch, the indicator diagram produced a result of 875 actual 
horse-power, being in the ratio of 1 to 5°833, which may be said to 
be an exceptional result for screw engines. This firm has con- 
structed, since 1851 to the present time, the following number 
of engines and boilers:—Of screw engines, 183; of paddle-wheels, 
30. The highest nominal power of one pair of engines yet con- 
structed by this firm is 1,350, and the lowest 10. 

The Messrs. Rennie have kindly lent me models and photographs 
structing. Iam informed by this firm that the consumption of fuel 
for ordinary engines is—Actual horse-power 1, fuel 5. In the casu 
of surface heating, surface tion, and exp Actual 
horse-power 1, fuel consumed 2°5 ; showing a reduction of 50 per 
cent. on that ef the ordinary kind, which is about equal to the other 
firms. 

Valuable statistics have been supplied to me by Messrs. 
R. Napier and Son, of Glasgow, giving particulars of the ships, 
engines, &c,, constructed by them from 1851 to the present time. 
From these I have made a selection for publication. ‘his firm has 
also kindly presented me with splendid photographs of their 
engines, &c., which are hung for inspection, 

With reference to twin-screw propulsion I am deeply indebted to 
the firm of Messrs. Dudgeon, of Blackwall, they having kindly 
furnished for this occasion practical statistics of the proportions of 
vessels and engines constructed by them since the year 1851 to the 
present time. 

In conclusion, I must apologise for the length of my preseut 
paper ; but I beg to observe that had I extended my remarks to twice 
or thrice the present length, I should even then have failed in doing 
justice to this subject, which is undoubtedly one of national im- 
portance. ‘l'o the credit of those concerned it can be truthfully 
said that, in comparison with other nations, the productions of our 
marine engineers maintain that high standard for excellency of 
design and workmanship which has ever characterised the natives 
of Old England. 








THE METROPOLITAN AND ITS EXTENSIONS, 
Few persons have any adequate idea of the remarkable character 
of the extensions and widenings now in progress in connection with 
the Metropolitan Railway, and we believe that the whole experience 
of modern engineering does not afford such a succession of arduous 
and difficult works as is presented in the carrying out of the line 
between King’s Cross and the City Terminus. The work to be 
accomplished consists in providing between these two points accom- 
modation for the goods and passenger traflic of the Great Western, 
the Midland, the Great Northern, the London, Chatham, and Dover, 
and the Lonaov and South Western, in addition to the traffic proper to 
the Metropolitan, and to be afterwards enormously increased by the 
accession to be brought upon it on the completion of the inner circle 
system. ‘The excavations and buildings have to be carried on in the 
neighbourhood of busy thoroughfares, through a district densely 
opulated and thickly covered with house property. ‘Lhe earth that 
is removed has to be carted away, and the materials for building 
brought in through crowded streets. These, however, are but mMfor 
difficulties compared with the extraordinary feat which has to be 
performed of forming a railway under the Metropolitan without 
causing any interruption to its traffic. The undertaking is one from 
which men of ordinary mind would shrink from attempting, but it is 
one which Mr. Kelk has entered upon with spirit and determination, 
and which he is carrying out with great judgment and consummate 
skill, 

At the recent meeting of the London, Chatham, and Dover Rail- 
way it was stated by Sir Morton Peto that the connection between 
the Metropolitan and the Chatham and Dover would be completed 
by the 1st of June. There is an immense amount of work yet to be 
done in the section between Ludgate-hill and West-street, where the 
junction will be made. Skinner-street has been crossed, thence tke 


ground has been cleared to King-street and for some short distance 
northward; but there is a block of houses still standing at West- 





of the different classes of engines they are in the habit of con-, 








196 


THE ENGINEER. 





Marcu 31, 1865. 








street, one portion being an extensive factory where the business | 
appears to be conducted as usual and as though there were no such | 
thing as a railway approaching to destroy it. Some hundreds of 
navvies are working with intense vigour in the excavation for the 

railway, and scores of carts are carrying away the soil; the nearest 

shoot available is Camberwell, where the widening of the Chatham 

and Dover Railway line is being carried on ; the Thames embankment is 

closed in the day-time against the long lines of carts that have hitherto 

impeded the traffic of Fleet-street and the Strand. Just on the north 

side of Skinner-street the line of the Chatham and Dover throws off 

a short eastern branch, which passes into Smithfield under the pro- 

posed dead meat market, and joining the Metropolitan eastern | 
extension will obtain access to Finsbury, the main line passing on to | 
West-street and there joining the Metropolitan, and so obtaining 

access to King’s Cross and Paddington, or the northern and western 

districts of England. 

On the east side of the present Metropolitan, and at a few yards’ 
distance from the Farringdon station, the extension to Finsbury 
commences, passing in its way along the back of Cowcross-street, | 
and obliterating in its course all trace of the bone-boilers, tripe- | 
dressers, knackers’ yards, and other unsavoury businesses which | 

| 
| 
! 
| 
| 
| 





flourished in that locality. There is now in the place of those fever | 
and disease-breeding courts and alleys, an open cutting wide enough 
for four sets of rails, and having its solid brick-built retaining walls | 
on either side. A station, some three hundred feet in length, is in 
course of erection at the spot where the southern line e‘lects its 
junction with the Metropolitan. The present station will, in future, 
be the goods station of the Great Western, and asat present arranged 
the roof will be removed to Finsbury and made to do duty there over 
a temporary station until the various companies have finally decided 
upon the nature and extent of the accommodation they may require. | 
From this junction at West-street—or, more correctly speaking, | 
Charles-street—the line passes on under Smithfield. The Metro- 
politan proper is in tunnel, and rises with a gradient of 1 in 100. 
‘The abutments of the tunnel on its south side will sustain the 
northern boundary wall of the meat market. The lines for the 
Chatham and Dover, Midland, Great Northern, and Great Western 
trains will be on the south side of the tunnel, and beneath the meat 
market. The line then passes on by the north side of Long-lane, 
being here in open cutting, and having sufficient width for two 
narrow gauge and two mixed gauge lines. At Aldersgate-street will 
be a handsome station, 350ft. in length, the walls of which are 
already built up to nearly the level of the street, From Aldersgate- 
street to the backs of the houses in Finsbury Pavement, where will 
be the station, the whole of the property, with some very siight 
exceptions, has been demolished, and a considerable progress has 
been made in the removal of the earthwork. The first step necessary 
to be done is to construct an intercepting sewer along the centre of 
the line of railway, which receives the sewage of Redcross and 
Whitecross-streets, Milton-street, Moor-lane, and other streets which 
are crossed almost at right angles by the railway, and this sewer is 
continued on to Moorgate-street, where it is connected with the 
London Bridge sewer, and there discharges the contents of the 
smaller sewers that have been interfered with by theline. About six 
months will be required to complete this section of the railway. 

Retracing our steps from Finsbury to West-street, we come to 
the more difficult portions of the work. The Chatham and Dover 
must at some one point cross the Metropolitan in order to get 
to the Great Northern, and vice versa, and the question is how 
to effect this crossing. It is not possible in the short distance 
between the point of junction at West-street and the commence- 
ment of the tunnel to rise and again fall to the level of the 
rails. It would not be permitted for a moment that the lines 
should cross on a level. The third course is the only possible 
and convenient one, and that is to dip below the present road- 
way of the Metropolitan. But what a complicated mass of | 
work is required to carry out this plan! Fromm the instant of | 
Jesvings the Charles-street station, the additional line begins to make | 
its descent, every yard forward increasing the depth at which it | 
burrows its way. It passes under the heavy bridge at Ray-street, | 
and here the piers and buitresses have to be secured by underpinning 
to a depth of 16ft. below the foundation. The bridge at Vine-street 
has to be underpinned to a somewhat less depth. ‘The whole length 
of the massive retaining wall, close by the side of which the Fleet 
sewer runs its rapid and confined course, has to be treated in a simi- 
Jar manner. And this tedious work has to be carried on with the 
trains running on the line every three or four minutes during the day. 
a temporary hand-rail is placed along the part of the wall or bridge 
which is the subject of this critical treatment, to prevent accident 
from the men incautiously stepping on to the live, and getting in the 
way of the trains. A short length—about a yard—can only be dealt | 
with At atime. A hole about a yard square is dug out in front of | 
the retaining walls, most carefully secured by stays of timber. There | 
is barely room for a couple of men to work in these deep dark pits, 
where they carefully excavate the earth from below the concrete 
foundations to a depth of nearly 20ft., and there hew out a space 9ft. 
or 10ft. in thickness, until the extreme limits of the foundations and 
wall are reached, the immense superincumbent weight being sup- 
ported by a mass of timber, while by a slow and gradual process a 
ew foundation of brick, set in cement, is built up below the concrete 
bed of the wall, When the new line has reached a depth of 20ft. in 
its downward course, it passes diagonaily under the present roadway, 
and finds itself on the east side of the line, within afew yards of the 
southern mouth of the tunnel. Hitherto it has been only bridges and 
retaining walls that have been provided with new and deeper foun- 
dations, but now the tunnel itself has to be underpinned, and close by 
its side, but 20ft. below its foundations, there is to be built up a| 
second tunnel. When all is completed, the traveller will see, on the 
easternyside of the tunnel mouth, another tunnel, the roof of 
which will be 15. lower than and into which the trains of the 
Midland, Great Northern, Chatham and Dover, and London and 
South-Western, will pass on emerging from beneath the Metro- 
politan line of rails. For a distance of 150ft. the east wall of the | 
tunnel will have to be treated as the retaining walls and bridges 
already noticed, and the task is one which, so far as we are aware, 
is without a parallel in engineering works. ‘The second tunnel will 
be made alongside the present one, but at a lower level, and at no 
part being at a greater distance than 30ft. It will require to be | 
made in very short lengths, and the utmost care will be necessary to 
prevent the shifting or loosening of the earth. The tunn2?l will be 
jonger than the present one, as it will reach within a few yards of 
the King’s Cross station, the distance from Bagnigge Wells-~oad not 
being open as is the case on the Metropolitan line. When, howeverj 
King’s Cross is reached there are difliculties to be encountered even 
greater than those which have already been overcome. At King’s 
Cross there is at present a complicated system of tunneling rendered 
neces-ary in order to provide a connection with the Great Northern. 
There is atunnel which forms a junction at the station communica- 
ting with the arrival platform of the Great Northern Station. Further 
westward there is another tunnel running up to the departure 
platform, and available for trains coming from or going to Padaing- 
ton, and the tunrel is crossed again by another which was intended 
be used for trains going to or coming from the City. These 
tunnels have been constructed to form junctions with the Metropo- 
litan line as it at present exists; and they will require to be diverted, 
or reconstructed, and in some cases entirely removed, in order to 
provide communication with this second line. But in addition 
to the Great Northern connections a branch tunnel is to be made 
from the Midland to communicate with the Metropolitan, The 
Fleet sewer will again have to be twice diverted in order to make 
the new tunnels, and again set to flow in two new channels 
across new tunnels. The greater part of the branch tunnels will 
have to be removed, the place now occupied by the walls 
filled in, and new tunnels built up on nearly the same site. 
Messrs. Fowler and Johnson, the engineers, deserve the highest 
praire for their ingenuity in designing this extraordinary work. 
The works in connection with the Metropolitan are under the 
charge of Mr. Armstrong, under whose superintendence the Padding- 
= station of the Metropolitan line was constructed.—Aailway 
News. 
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W. G. AND T. H. TODMAN’S PRESSES 


FOR PRINTING OR STAMPING, 








Tue patentees of this invention, Messrs, W. G, and T. H. Todman, 
Bow-lanue, London, form presses for stamping or printing of cast iron 
or other suitable material, and placein the bed a piece of india-rubber 
or other suitable material on which to place the paper or other sheet 
to receive the impression. In the head of the machine is mounted 
an upright rod so as to slide vertically in guides, and having a head 
suitable to apply pressure by the hand. This rod or stem is con- 
stantly acted on by a spring forcing it upwards, the spring being 
helical and placed on a rod or in a tube immediately behind the 
stem. The lower part of the stem has a cross or ‘I'-end with an 
arm at each end extending forwards; these arms have bearings in 
which is mounted a small shaft carrying the stamp or block bearing 
the device or subject to be stamped or printed. Thisshaft performs 
a partial rotation, so that when the stamping block is depressed the 
device is downward, but when it rises it is inverted and presented 
on the upper side. This operation of rotation is performed by means 
of a pinion fixed on a shaft taking into a certain number of stationary 
rack teeth. This shaft is further furnished with guide pieces taking 
on to fixed parallel guides on which they slide during the rise and 
fall of the stamper. The guido piece consists of a disc or cylindrical 
piece having portions of the periphery cut away at opposite diame- 
ters (flats formed on each side), the one guiding and maintaining 
the parallelism of the stamper while the pinion is out of gear and 
above the rack teeth, and the other, while in like relation, but 
below the rack teeth, the pinion being in each position out of gear 
with the rack teeth. A recess is formed in the fixed guides at the 
position coinciding with the rack teeth to allow of the guide disc or 
— on the shaft to turn over and perform half a revolution. By 
this means the position of the stamping block is always under con- 
trol, and is at all times held correctly while performing its work. 
Immediately above the position of the stamping block is disposed an 
inking pad, formed of suitable soft and pervious material, against 
which the stamping block is pressed by the spring raising the stem 
before mentioned, and so receives its supply of ink to make the im- 
pression, stamp, or printing. A reservoir of ink may be provided in 
or near the head of the press, from which a continuous drip of the 
marking fluid is allowed to flow to the back of and through the pad, 
or it may be supplied occasionally by opening a tap or plug, as may 
be required. With a press so furnished and applied stamping 
or printing can be readily performed. The papers to be endorsed or 
stamped are placed on the stamping cushion with the one hand and 
the stamper worked with the other, or both hands may be used for 

lacing and removing the papers or other articles while the machine 
is operated by a treadle if desired. 

Fig. 1 represents a front elevation of astamping or marking press 
coustruct:d according to this invention; Fig. 2, side elevation ; 
Fig. 3, a horizontal section on line a, a, Fig. 1; Fiz. 4, a vertical 
section of the same; c, c, is the base of the press, on which is erected 
two uprights d, d, supporting an entablature or arm e; in the 
entablature e is fitted in a guide g a rod A, which moves vertically 
therein ; at the Jower part of the rod / is a cross-piece I, having three 
arms i, 7, and i!, the latter i! terminates in a loop &, encircling a rod J, 
on which a coiled or helical spring m is placed, having a constant 
tendency to force the part I and rod 4 upwards to the position shown. 














The arms i, i, carry a shaft p in bearings q, g, in which is free to 
rotate. The shaft p also bears against vertical guides r, 7, carried 
by the uprights d, d; on one end of the shaft (or there may be one 
on each end) is fixed a disc s, having a few teeth like an ordinary 
pinion ; these teeth during the up-and-down movement of the arms 
i, i, aud shaft p, take into rack teeth ¢, fixed to the guide r. This 
action of the toothed gear causes the shaft p to perform a half revo- 
lution during the downward or upward movement of the arms i, 4, 
and shaft. In addition to the guides r, *, bearing on the round part 
of the shaft p, there is a second guide u (this may also be in dupli- 
cate, one at each side), bearing on a disc-like piece v fixed on the 
shaft. This disc v has flats formed one diametrically opposite to the 
other, which flat parts bear on the guide «, and guide and control 
the shaft p when the pinion s is not in gear with rack teeth t, and so 
keeps the shaft rigidly in the one position or the other after it has 
performed its half revolution. To permit of the disc piece v rota- 
ting with the shaft p at the timo pinion s is in gear with ¢, a part of 
the guide u is cut away at that point coincident with the rack teeth 
t, best seen dotted in the side view at Fig. 2. On the middle of the 
shaft p is a square block w, in which the die x that is to be used in 
printing or stamping is fixed; it is furnished with a shank which 
passes through tbe block w, and is fixed therein by a thumbscrew y. 
The die isa metal die in relief, as ordinarily used in endorsing 
presses. In the bed c we inlay a disc or piece of india-rubber f 4s a 
pad under the paper on which the impression is to be taken, On 
the under side of the ent iblature e¢ is disposed the inking pad z, made 
of felt or other absorbent substance covered with cloth; this is re- 
presented as being contained in the metal case z', and furnished with 
a central screwed shank j with wut j}, which shank is slid into a slot 
o and secured by the nut j!. By thus fitting the inking pad z it may 
be readily removed for supplying and saturating it with ink or for 
changing it when alteration of colour is required. The press 
may, however, be furnished witha reservoir and have a self-acting 
and continuous supply if preferred. The action of the press is as 
follows :—By the action of the spring m the stem A and cross-piece 
when free are coustantly carried upwards, by which means the die x 
is constantly pressed up against the inking pad z, and is, therefore, 
always ready foruse. ‘The paper or other material to be printed or 
stamped being placed on the bed ¢, the stem h is pressed down by the 
hand placed on the top A', causing the shaft p and disc = to descend 
towards the paper. In descending the shaft p performs half a revo- 
lution and the die becomes completely inverted, as seen dotted in 
Fig. 2, and being pressed on the paper disposed as before-mentioned, 
transfers the ink taken up from pad z tothe paper, and so producing 
the printing or stamping desired. The knob A) is then released, 
when the die 2 ascends, is again inked, and the operation repeated 
as before, and so on for any number of impressions that may be re- 
quired. i . M 

The press is made usually of cast iron, the uprights d being fixed 
to the bed c by screws from underneath and to the entablature ¢, as 
seen, while the rod /is screwed into the bed c and tightened by 
screw nut at top; the spring m is enclosed in a tube n to hide it from 
view and keep dirt from it; the arm i! of I enters tube m through @ 
slot n'. 
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ROWLAND'S 


Tus invention, patented by 
Mr. James Nowland, engineer, 
Salisbury, consists in constructing 
a conical valve seat in the shell 
or seat for high-pressure water or 
steam pipes, or in the steam 

es to the top and bottom 
of steam cylinders, for which 
purpose the invention is particu- 
larly applicable. To the before- 
meutioued conical valve seat is 
fitted a corresponding conical 
plug of wood, brass, iron, or ether 
equivalent material, which can be 
elevated from, or lowered into the 
above-named conical valve seat 
when it is required to open or 
shut the valve. The patentee 
does not confine himself to the 
conical shape of the valve plog 
and valve seat, es they may be 
made in various forms, such as a 
frustrum of a cone or wedge, or 
a frustrum of a square or rectan- 
gular pyramid. ‘I'he above-named 
wood or metal plug can be raised 
or lowered in its seat by various 
mechanical appliances, such as in 
the case of high-pressure water 
and steam pipes, by means of a 


COCKS, 


THE ENGINEER. 


TAPS, AND VALVES. 








lever or screw working through a 
female screw in the cap or head 
piece, or in the case of being used 
for steam cylinder valves, iu which case tere would be two steam 
valves and two eduction valves, and also in some cases an additional 
valve for working steam expansively; they may be opened and 
shut by means of levers actuuted by cams driven by an eccentric 
keyed on the main shaft of the engiue, or by means of a wedge or 
wedges, or by otber appliances, the valve spindles in all cases 
working through stuffing-boxes packed with hemp, metallic packing, 
or other equivalent material. ee 

The object of the invention is to construct an equilibrium valve 
to supersede the common slide now in use, in which arrangement 
there is enormous loss of power in the engine consequent on the 
great friction in the working of the slide. ‘This object is attained 
in the present invention, for, as soon as the conical or wedge-shaped 

lug is removed from its seat, a space immediately occurs between 
it and the side of the valve, the steam or water making its escape by 
this space, and no such friction takes place as cccurs during the 
whole travel of the slide. ; 

Fig. 1 is a longitudinal section of a steam cylinder with the 
valves applied to it, and Fig. 2 shows side and end views of the 
valve plug. ; 

A is the steam cylinder; B', B*, B, Bt, are the improved valves ; 
C, C, C, C, are the steam passages; D, cam for working the valves; 
E, cam frame, aud F, suppoits for cam. 


FOWLER'S IMPROVEMENTS IN HORSE-SHOES. 

Tuis invention, by the late Mr. John Fowler, of Leeds, has for 
its object improvements in horse-shoes. In order to obviate the 
injury to horses arising from the jar to the hoof and legs in travel- 
ling on hard roads, it is common to put leather between the hoof 
and the shoe, and vulcanised india-rubber has been tried with the 
same object. By means of leather the object is but very imperfectly 
attained, as leather so placed is but very slightly compressible. By 
substituting vulcanised india-rubber for leather, much greater 
elasticity is obtained; but it is found that the shoe, in working up 
and down on the nails, in a short time makes them lose, and the 
shoe is thrown off. 
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Now according to this invention the vulcanised india-rubber is 
placed between two metal shoes ; tle inner one is nailed to the hoof 
as heretofore, and it has studs upon it, which pass through the 
vulcanised india-rubber, and so keep it in its place, and below the 
india-rubber the studs carry the outer shoe so as to retain it securely 
in its place, but the shoe is able to work up and down freely on the 
studs. The studs may be projections from or parts of the nails, but 
it is preferable to make them separate, 

Fig. 1 shows a plan; Fig. 2, side elevation; Fig. 3, section on 
line A, B, showing nail hole; Fig. 4, section on line C, D, showing 
stud hole; e is the outer shoe, which is made to work up and down 
freely on the studs h, h; fis the inner shoe, which is fastened to the 
horse’s hoof in the usual manner ; i, i, are the nail holes; A, A, are 
the stud holes. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





WEIGHT OF GEARING. 


Sir, —Having frequert occasion to find approximately the pro- 
bable weight of wheels, I have deduced the following formule, which 
may be useful to other engineers. No absolutely definite proportions 
are adopted by millwrights, and hence no formula will apply with 
mathematical accuracy, but the constants given below show less 
variation than might have been anticipated; and discarding the 
more extreme results, I believe these simple formu), used with 
judgment, will enable the engineer to predict the weight of any 
pair of wheels, within about 10 per cent. of the actual weight, sup- 
posing them constructed according to fair average practice. 

The diameter of the wheel varies as the number of teeth, other 
things being the same, and the thickness of the arms, rim, &c., is 
proportional to the pitch; hence we may express the weight of the 


wheel by the following simple formula— 
W=NXBXPF?xG, 
where W = weight in pounds, N = number of teeth. £& = breadth 
of face in inches, P = pitch in inches, and C is a constant deduced 
from actual cxamples. 
To test the formula, I deduced C for twenty-five spur wheels, 
made in different shops, and varying in weight from 17 lb. to 47 cwt. 








—in diameter from 4}ip. to 120 din., in breadth from 2}in. to 13in, 
and iu pitch from fin. to d}in., with the following results :— | 
Maximum value of C... wwe = 450 | 
Minimum value of C ... we eee = “200 | 
Mean value of C.... 22. 20 ave : 374 
For wheels over a ton weight only :— 
Maximum value.iC... wwe = 45 7 
Mivimum value of C 0... eee = S40 
Mean valueofC... ... .. = {I os | 


Similarly for level wheels C was deduced from twenty-four 
examples, varying from 20}]b. to 56 ewt. in weight, and from 
1iin. to 3hin pitch, with the following resulis :— 

Maximum valueofC ... ... 


Pil 


0 399 
Minimum value of C...... 0 zt 
Mean valueofC — ... a. ane = 0325 
The variations are too capricious to be due to any other cause 
than the varying proportions adopted by different millwrights, and 
in different cases, and accidental variations in the number of arms 
and size of boss. The data taken are comprehensive enough, it is 
believed, for a tolerably reliable average. 
Witutiam Cawrnorne Unwin. 





TESTING THE POWER OF STEAM ENGINES. 
Sir,—In reply to his letter inserted in No. 481 of Tne Enaineer, 
your correspondent “ Brake” will, perhaps, be pleased to hear of 
what is usually done in France by the way of testing the power of 
engines. It is nothing very new I bring to his knowledge, but the 
few practical data I am able tu add may, perhaps, have some value, 
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The brake universally used is the one known under the name of 
De Prong’s. Its priuciple is very simple, cousisting in the employ 
ment, as an intermediate, of the friction developed by the rotation of 
the principal shaft under a certain pressure on the circumference, | 
this power being employed to lift or uphold a certain known weight. 
Let A be the shaft. It is seized ([ simplify bere the apparatus, for 
the sake of theory) by two wooden beams, united by bolts }b B. 
Oue of these beams is prolonged, and carrics a certain weight P 
In each ‘point of the pressed surface a frictional force is developed, 
which may be represented by 7 All these forces are applied at the 
same distance r from the axis, and their sum may be represented by 
=f, their moment by r= f,orr F. The power developed by the 
engine (or other prime mover) being T, we shall have 

T=Fx 2arN 
ou 
N being the number of revolutions per minute. 

Now, if we consider the moments of all the forces acting on the 
brake we see that there exists equilibrium between the moment of 
the force F, on the one hand, and the weight P, aud the weight p of 
the beam on the other; these weights being applied at the respec- 
tive distances L and /, easily ascertained. 

Therefore Fr = PL-+ pl. 


If we make pl = p'Lorp = et we shall have 





Fr = (P + p') L, and we may write 
T=(P+p)Lx2*S 
P beitig ascertained by the weight attached to the end of the beam» 
T will be deducted from it. 

It — be here remarked that T is expressed in kilogrammetres, 
of which 75 make a horse-power, P in kilogrammes, aod L in 
metres. These numbers will easily be reduced into English feet and 
pounds if necessary. 

It would be found difficult to place the brake directly on ‘the 
shaft, on account of its small dimensions. A pulley is accordingly 
placed on the shaft, and it receives in its turn the brake. The ad- 
joining figure sufficiently shows its disposition. May it suffice to 
say that it is essentially composed of two pieces, in order to be 
placed on any shaft, the centre part alone being loose. This is 
formed by two brasses or cast iron cushions, held fast by sixteen 
screws, which allow the pulley to be centred and held tight on. 
This can only be done after the bolts which unite the two parts 
A and B are tightened. The brasses or cushions are the only pieces 
to be changed when different shafts are experimented on. The 
outside of the pulley is embraced by a hoop, lined with wood, and 
firmly tightened by four bolts. These bolts are applied on a cast 
iron plate, 80 as not to cut the wood, the plate serving at the same 
time as a receptacle for soap and water, with which the frictional 
parts must be lubricated so as not to be set on fire. At the 
extremity of the lever a scale receives the weights, which will serve 
to measure the power. 

The dimensions of this apparatus are variable with the power to 
be measured. The following sizes will be found most convenient : 
Up to 20 horse-power, 20 centimetre diameter, or about Sin. 

35 to 40 pat 40 ” ” 16in. 





60 to 80 i 80 : 82in, 
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Beginning at 8in. diameter it will be found convenient to increase 
the diameter by about 0-4in. for each horse-power to be added to 20. 

In experimenting, the lever sustaiving the weights must be 
limited in its oscillations by two catches, so as not to be borne away 
by an increase of power. It may be remarked that such an increase 
could easily cause an accident if the lever is horizontal. The 
slightest oscillation diminishes the lever arm L, and the brake will 
be liable to turn over, Several stratagems have been proposed in 
order to set aside this inconvenience. I will ] ee state the two 
principal ones. 


FIC, 2. 





Instead of allowing equilil.ium to take place when the lever is 
horizontal, let it be inclined, as 

FIG.4. here shown. ‘The weight I’ 

being then constant, the lever 
arm will change until equili- 
brium takes place; and in the 
formula L will vary and require 
measurement, instead of P. ‘This 
simple device permits the evalua- 
tion of power at different mo- 
ments during action without 
touching the brake. Some difli- 
culty will, however, be expe- 
rienced in the exact measurement 





™ Of L, 1t will also be sometimes 
necessary to tear up the pavement, should the shaft be near it, so 
as to admit the obliquity of the lever. 

The following device seems to me much more practical, as 
obviating the danger of tarning 
over, A circular sector is fixed 
at the end of the lever, its centre 
being that of the axis of tho 
shaft. A slight movement thus 
occasions no chauge in the length 
ot the leverarm. Shoulders may 
be again disposed so as to prevent 
the turning over, and the posi- 
tion of the lever will indicate the 
change ui cessitating an increase 
of weight in the scale. It would 
seem to me advantageous in this latter case to use a simple dyua- 
mometer, instead of a weight, for the measurement of the foree P. 
The variability of force in an engine might thus be observed easily, 
and registered throughout any space of time by the addition of a 
pencil marking on a paper, conveniently made to move by clock- 
work. ‘The results obtained would be more certain, avd might be 
summed up with far greater ease. 

If you think these statements worth being made known, I shall 
be very happy to have been of use to your correspondent, 

Paris, March 22nd, 1865. T. 8. 








TRANSPORTING LOCOMOTIVES. 

Sir,—I had occasion to remove a locomotive engine last Friday 
from my works here to the railway station, the distance being about 
three-quarters of a mile, and, with the assistance of about eight men, 
took it in steam, on its owu wheels, along the streets, We had tu 
slew it round five corners of streets with screw jacks, &c., the timw 
occupied being about six hours. The pavement did not appear to be 
affected by it in the least. It is an ordinary inside cylinder engine, 
l4in. cylinder, six wheels, four coupled 4ft. Gin. Senasian and it 
propelled itself with 80 Ib. pressure of steam with the greatest ease. 
The gradient in one street is more than Lin 40. I shail be glad to 
hear if any of your correspondents have adopted similar means of 
transit for locomotive engines. 1 may just add we had not the 
tender with it. Isaac W. Bouuron. 

Ashton-under-Lyne, March 20, 1865. 





MARINE ENGINES. 

Sia,—If uncourteous language were a necessary element in the 
constitution of a clever and comprebensive-minded engineer, then, 
indeed, would the Messrs. Kurgh and Grieve stand pre-eminentamong 
men, radiating the luminosity of their incandescent intellect to all 
points of the compass ; or still more general, as the luminary forming 
the centre of a generating system, so the Messrs. Burgh and Grieve 
among engineers. 

Mr. Zerab Colburn is a are, honest-spoken critic, and like other 
men, he is, doubtless, liable to err. Yet, in the main, I agree with 
all he said, and if he did make the mistake of taking the hole in the 
cylinder for admitting the boring bar to bea man-hole, yet if # 
man-hole were required in that end of the cylinder, he would be 
an unthoughtful engineer who would not make the one hole serve 
the double purpose of boring bar and man-hole, by Mr. Burgh’s 
arrangement ot piston rods, 

Taking Mr. Colburn’s letter, then, as a critique, it was not severe 
enough, inasmuch as it left some of the worst parts untouched. Any 
ordiuary mechanic, with a little acquaintance of the systems of 
arrangement of the London marine engineers, would have no difli- 
culty in pointing out, piece by piece, the respective manufacturer 
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from whom Mr. Burgh has copied the various parts constitutirg 
his so-called design of marine engines for twin screw propulsion. 

I respectfully and with meekness—and with that houesty and sin- 
cerity of purpose becoming the discussion of a scientific questioa—ask 
Mr. Burgh to prove and demoustrate in a mechanical manner, that the 
slide valve shown in his engiues, or any of the slide valves alluded 
to in his paper on ‘* Marine Engines from 1851 to the Present Time,” 
whether of one, two, or three ports, are equilibrium slide valves, or | 
whether he can tell how near an approach any one of those valves | 
may be to an equilibrium slide valve; for I distinctly deny that in | 
practice they are anything approaching to the meaning of the word 
which he has given them. : os! 

Also Mr. Burgh’s arrangement of link m.tion is very bad—bad in | 
theory, and worse in practice. With the dimensions he has given | 
and a 9in. crank, 1 have no doubt but that Mr. Burgh admits Gin. | 
more steam on one end of his piston than on the other, and all 
other evils in similar proportion. 

Mr. Burgh says, in his paper on marine engines, that he has | 
designed a better arragement of link motion tian that used by 


Humphrys. : ; : 
As the principal designer of that arrangement of link motion, I | 
consider it to be the best with which I am acquainted ; and, as far | 


as 1 can Jearn from Mr. Bargh’s description of the two systems, I 
learn two things, viz, Ist, Mr. Bargh does not understand the 
arrangement used by Humphrys; and, 2nd, neither Mr. Bargh’s 
arrangement, shown on his engines, nor his description of his 
design given in his paper on marine engines, can bear comparison, 
either in theory or practical utility, with the system used by 
Humphrys. 

In all Mr. Burgh’s writings I have not yet seen him define one 
single geometrical line of auy one piece of any of the engines about 
which he has written. I again respectfully ask Mr. Burgh to 
demonstrate the anatomy of his link motion, and prove its supe- | 
viority over that by Humphrys ; and I will endeavour, to the best 
of my ability, to maintain the reputation of the latter. 

I will endeavour also to show that Mr. Burgh’s engines are not, | 


in practice, capable of giving off more tuan three-fourths of the 
mechanical energy of any of the princi; al manufacturers from whom 
he has copied all except the bell-crank and a portion of the 
framing, which, according to his dimen-ions, would break close to 
the joi .t between the crank shaft and guide. The power of the 
steam is either used or abused before it reaches the crank pin. 

27th March, 1865. Thomas ADAMS, 





TWIN SCREW ENGINES. 

Sirn—The drawing of marine engines for twin screw ships, by 
Mr. Burgh, and the letter in last week’s HNoatnexr from the same 
ventleman in auswer to Mr. Zerah Colburn, deserves some special 
remarks, if you will kindly afford me space for the same, 

Mr. Burgh first says that “ when the piston is at the back end of 
the cylinder, the gasket or spring ring is perfectly accessible, owing 
to the peculiar form of the condenser,” &c. This statement can, of 
course, only apply after the cylinder covers are removed, which 
process, however, involves a great deal of trouble with those two 
covers, through which the air-pump rods pass; as to effect this it 
will be necessary first to take the ‘‘man-hole door” of the same | 
cylinder off, so as to unscrew the nut on the air-pump rod; then 
we must, of course, suppose that the cotter drops out of its place 
when the nut is removed, as it will be au utter impossibility to get 
the cover removed further back than the distance between the two 
pairs of stads in the cylinder and air-pump stufling-boxes will 
allow: and as the distance measured on the drawing is not more 
than one or one and a half inch at most, it is clear that we cannot 
wet at the cotter from outside by any means, It must here be 
observed that Mr. Burgh, further down in his letter, distincily says 
“ a cotter being used in the place of a collar.” 1 should, however, 
prefer a conical piece on the end of the rod that fits into the 
cylinder piston. 

Now the next thing to do would be to take off the air-pump 
bonnet with the blind stuffing-box, and most likely also the 
opposite cylinder cover (at least, measuring from the sketch it 
would be necessary, the rod being upwards of 3{t. long) to enable us 
to withdraw the air-pump piston and rod far enough to get the 
cylinder cover off, which even now would be very difficult. And 
after all this trouble we can at last get at the junk ring, or spring 
ring, as Mr. Burgh calls it; but that is not what I call “ pertectly 
accessible.” 1 would, in this instance, propose to have one pair of 
studs at right angle to the other, as it would leave us a space of 4}in. 
after the two glands were removed, instead of lin. as at present. 

I next come to the question about the “ man-hole,” and it cer- 
tainly seems strange to me that Mr. Burgh should consider it 
necessary to tell Mr. Colburn, or any other experienced engineer, 
that this hole is used in the shop to pass the boring bar through, for 
really he cannot earnestly suppose that he (Mr. Colburn) did not 
know it. And although the hole in this case is too small to pass a 
man through, still it is even here used to pass a man’s arm through 
when a box spanner is inserted to screw up the nut on the end of 
the air-pump rod, and for that purpose it is certainly small enough, 
whenthe nut has been on for some time, and in consequence hus a 
tendency to stick. 

1 canuot, however, leave this question without calling Mr. Burgh’s 
attention to the fact that, although he distinctly denies that the 
“ so-called" man-hole is ever used asa “ man-hole,” 1 myself, and 
many others besides, have often been only too glad to use this hole 
asa ‘man-hole,” to get inside the cylinders, instead of having to 
break the joint, and take off the cylinder cover. And as it isa 
most esseutial point with horizontal cylinders occasionally to be 
able to examine the bottom half of the cylinder, to see that grooves 
are uot cut, caused by dirt carried from the boilers by priming, it 
would most likely not be done so often as it ought to, if the cylinder 
cover itself had to be removed every time; instead ot which, it is 





only the small bonnet on the man-hole. Aftereach such examina- 
tion, it is usual to grease the whole inside of the cylinder with 
tallow and blacklead mixed together. If this hole was only used 
for the boring bar, why should, for instance, Messrs. Maudslay, 
Sons, and Field, in cylinders of 82in. diameter, make it 2{t. Gin, in 
diameter, although the bar used is not more than 1Ldin. diameter, 
but perhaps Jess The reasons why it is made so large are, partly to 
support the core while being cast, and partly to allow the connecting 
rod to pass as close to the cylinder as possible, which would not be 
the case if it was smaller ; and, lastly, for easy access into the 
interior of the cylinders. 

In single piston-rod engines 1 should most decidedly put a man- 
hole, specially to avoid being compelled to take off the cylinder 
cover, when it was necessary to inspect the cylinders internally. 

In mentioning the eight piston-rod stutling-boxes and tour 
stufling-boxes for the air-pump rods, Mr, Colburn has evidently 
overlooked that there are four more blind stufling-boxes for 
changing air-pump rods, and besides them four stufling-boxes for 
the feed-pump rods, consequently twenty altogether. 

In this place | must say that 1 entirely disapprove of any guide- 
rod or stutling-box in the opposite cylinder, as proposed by Mr. 

Jolburn, for the simple reason that I bave never found 1 necessary 
to steady the air-pump piston. But as to the out-of-the-way places 
where Mr. Burgh says he has seen the air-pump rod fixed, I have 
no doubt that he merely mentions them as a warning to others not 
to go and do similarly. We now come to the air-pump stufling- | 
boxes, which are practically inaccessible, and to be better understood 
I must also have recourse to dimensions. There are about 21lin. from 
centre of air-pup rod to the outside of the slide jacket, where the 
engineer must stand to pack the stufling-boxes on the cylinder and | 
air-pump covers, aud as there is only about one inch or one iuch | 
and a half at most between the ends of the studs, there will be a | 
great difficulty (apparent to every engineer who has ever packed a | 
stufling-box) in pulling out the oid packing and get it renewed. | 

« By these figures it will be understood that sufficient room (much | 
less ample) is uot allowed for packing and tightening the glands | 
alluded to,” | 











Mr. Burgh’s remarks about the length of the connecting rod are 
just to the point, and Mr. Colburn will find, by examining the 
existing horizontal screw engines, that he will very seldom find the 
length to be more than twice the stroke, and the usual size is 1°75 of 


' that of the stroke; but he will in some single instances find it as 


low as 1° of that of the stroke, which, however, ought always to be 


| avoided. 


The next point is the reversing of the connection of the air-pump 
rod (in the case of breakage from one cylinder to the other, which 
Mr. Burgh, in describing, says :—“ It will be readily understood that 
a reverse connection is easily accomplished, access being attained to 
the air-pump by the removal of the front covers and the doors un- 
derueath the suction valves.” I am sorry that I cannot follow Mr. 
Burgh in this operation, as the length of the rod, being upwards of 
3{t., is always in my way ; in fact, the whole modus operandi of dis- 
connecting and putting together again those air-pump piston-rods is 
very troublesome, if at all practicable. 

I will now describe the manner in which I would do it, and to 
avoid complication we will suppose that there is a conical part on 
that end of the air-pump rod that fits into the cylinder piston, 
and not a cotter; and, as an example, I will disconnect the 
air-pump rod from the starboard forward cylinder piston (see 
plan of Mr. Burgh’s drawing), and connect it to the port tor- 
ward cylinder piston, ‘ake first the man-hole door off on starboard 
cylinder, to unscrew the nut on end of air-pump rod ; remove then 
the ,air-pump bonnet, with the blind stufficg-box and the cylinder 
cover on port cylinder; pull out the air-pump piston, so as to get 
the nut and cotter (which need not be recessed into the piston) off ; 
and now comes the difficult operation to get the air-pump rod out, 
so as to reverse it. It may here be urged that, by having cotters in 
both pistons, the operation would be much easier: but then it 
would be almost impossible to do it at all, which will be seen from 
the commencement of my letter; and this is quite irrespective of 
the difference iu the thickness of the two pistons. 

But, to come back to the rod, we must now remove the port 
cylinder piston to enable us to get the rod out through the port 
mau-hole, which must, of course, also be taken off. Having at last 
got the rod reversed, we must not fix it to the air-pump piston yet, 
but push it through the said air-pump piston, aud through the 
stuffing-boxes of the air-pump cover, and cylinder cover of star- 
board cylinder, to enable us to get the port piston in its place again, 
and also the port cylinder cover and air-pump cover on port side of 
air-pump. We have now got to secure the air-pump piston on to 
the rod bythe cotter and nut,and this isdone by removing the doors 
underneath the forward suction valves to gain access that way. The 
nut is now secured on the end of the air-pumprod, and the different 
joints made, but it will clearly be seen that it is not accomplished 
as easily as Mr. Burgh believes. Now, the whole of this proceeding 
is all very well, when everything is new and easy to move, but 
supposing there is no occasion for this reversing, betore or after the 
expiration of two or three years, I am afraid the small room afforded 
will make it a very difficult job to get the nuts loose again, not 
forgetting that the air-pump piston might, perhaps, have worn one- 
eighth of an inch off the boitom half, whic will throw an immense 
wear and tear on the stufling-boxes just brought into use after the 
reversing. And I am, therefore, convinced that every marine 
engineer will agree with me, that this is to overdo compactness at 
the expense of accessibility; but I amafraid that Mr. Burgh would 
have to experience this himself before he would yield to my argu- 
ment. 

Still following Mr. Burgh’s letter, I come now to the form of con- 
necting-rod used by Mr. Burgh, and which he pronounces, with 
great continence, “ as being allowed (by those conversant with the 
details of marine engines) to be the cheapest if not the best of any 
yet iutroduced ;” and, furthermore, he says, “the solid head, with 
tubular brasses, may suit the test of some, but certainly it does not 
possess more advantages than the example your correspondent 
deprecates.” In respect to these remarks | differ widely from Mr. 
Burgh, and would beg to call his attention to the fact that Messrs. 
Maudslay, Sons, and Field, (whom I am sure he will admit to be 
“conversant with the details of marine engines,”) invariably 
use the solid head with tubular brasses for their hori- 
zontal engines; and I have no doubt, for these reasons, 
that it is cheaper to make, being entirely finished in the lathe, 
boring and planing machine, and never touched by hand; that it is 
a more solid job altogether ; and fivally, that it saves several inches 
in length, compared with Mr. Burgh’s favourite rod, on account of 
the nuts being deeply recessed into the solid head. This last 
reason by itself ought to recommend it, for horizontal engines par- 
ticularly. 

If I had made that drawing I should have shown the wheel to 
turn the engines round witk, and inside that the counterbalance to 
the cranks, which would have prevented any remarks in that 
quarter. 

Being myself an advocate for gridiron slide valves and ports, I 
can only say, that, as the cylinders are only about the size of a very 
large locomotive, a short locomotive slide valve might have been 
used, Which would have enabled Mr. Burgh to avoid the bell crank, 
and got the link in direct communication with the slide rod. 

Mr. Burgh next says that “his form of engines do not require 
any high keelsons, as the midship section of ships, as now made, 
is almost at right angles, or with flat bottoms and almost perpen- 
dicular sides.” Now tunis fact, that they can only go into the mid- 
ship section of the ship, is, according to my opinion, one of the 
principal faults in Mr. Burgh’s engines, The fact that they take 
such immense space athwartship makes it impossible to place these 
engines as far aft as is usually done, with a view to save room for 
cargo; also avoiding loss of space, by having two tunnels for the 
screw shafts to contend with, 

As Mr. Burgh expresses so much surprise at Mr. Colburn’s 
statement about one cylinder only being necessary, I shall bave 
much pleasure in showing him a whole dozen of screw boats with 
only one cylinder; and atter having seen them, he himself will be 
able to answer the question he puts in his letter—“ what he would 


| do under an engagement, if his engine was on the dead point ?” The 


secret is, they never do stick on the dead centres, and, consequently, 
no worm and worr-wheel are necessary. 


As far as “the sliding motion at right angles to the shaft” is | 


coucerned, this is not necessary; and here, again, Mr. Burgh 
would do well to study Messrs. Maudslay, Sons, aad Field's ma- 
chinery a little, and he would find that a whole store of knowledge 
could be gained therefrom. Amongst others, they liave the simplest 
disconnecting arrangement for the worm I ever saw. 

1 cannot understand Mr. Burgh’s last surprise, as it shows that 
he is evidently not aware of which construction of engines is most 
prevalent for screw engines ; this he certainly ought to know before 
he attempts to teach others. Iu my experience as a marine engi- 


neer here in London, I have seen twenty inverted cylinder engines | 


to one horizontal for screw engines in the mercantile navy, and all 
the evils which Mr. Burgh mentions at the end of his letter as 
appertaining to vertical inverted cylinder engines, and “ tending to 
the entire abolition of overhead cylinders,” are, to a great extent, 
ouly imaginary; for leaky stufting-boxes can easily be remedied by 
the use of Tuc«’s or Crickmer’s packing, and condensers that never 
have less than 26ia. of vacuum cannot be called imperfect. Multi- 
plicity of gear is the last complaint that ought to be brought against 
them, as they are the simplest engines 1 ever saw, and I shall have 
much pleasure in showing them to Mr. Burgh. As for space occu- 
pied in the hull, I can testify that many of those engines alluded to 
do not stand 15ft. from the sternpost, and still the ships carry a dead 
weight of cargo of 800 to 1,000 tons; so I am afraid that these com- 
plaints cannot hold good when properly looked into. 

Neither is the abolition of inverted cylinder engines near at hand, 
as stated in your correspondent’s letter; for, within my limited 
acquaintance, I know of thirty-five pairs of inverted cylinder engines 
at —_— building. 


pecting your second correspondent on this subject, I am cer- | 


| tain that insulting remarks carry no weight whatever in a Senesien 
on engineering subjects; and as your correspondent uses this kind of 
| argument only, I am afraid Mr. Grieve would have to grieve if 
| pitched against Mr. Colburn in designing engines and machinery. 
27, Leadenhall-street, E.C. Lewis OLRick, 
"30th March, 1865. . 








BOMAN ON THE BESSEMER PROCESS AS PRAC- 
TISED IN SWEDEN. 
(Continued from pace 183.) 
VIL—THE CASTING OF THE FINED PRODUCE, THE 
MOULDS, 'THE BLOW-HOLES, &c. 

Tue taphole of the ladle having been brought over the mould as 
quickly as possible, the ball is raised by means of tie lilting 
apparatus, and the mould filled up to six inches. If the Bessemer 
mctal afterwards sinks down lower—which takes place when the 
working has been very hot and when a strong stream has been run 
| into narrow moulds—then the taphole must be aliernately opened 
| and closed until the surface of the fluid mass no longer shows a 

tengency to sink lower. ‘Che adjoining mould is then filled without 
| delay in the same way. As soon as slag appears in the stream of 
{ melted metal the casting must be stopped. Cast iron stoppers, 
| nearly covering the holes in the moulds, are then placed on them 
| and covered over with a couple of shovels’ full of sand. 

The kind of moulds we know to have been first used in Sweden 
| consisted of two halves jointed together, having a cross section like 
| that shown in Fig. 15.* Bat moulds on this plan are difficult to 
| fit together without the use of a planing machine; otuer varieties 
| have, therefore, come into use. Fig. 16* represents the cross sec- 
| tion of a mould which we can recommend; the groove a is made 
| tight with clay. It would be desirable tiat undivided moulds, of a 

tapered shape, should also be tried in Sweden, like those used in 

England, especially for those smaller castings which are to be 
| hammered or rolled out for general purposes. By this the chipping 
| of the casiings at the marks left by the moulds would be avoided. 
| The wide end of these moulds is provided with a flange, and is 
| placed on a planed plate, which is fastened with screws or clamps. 

If castings of the sume eross section, but of unequal length, have to 
| be produced, the bottom of the mould may be cast separately and 
placed to a greater or less depth into the moulds, as required. 

All the moulds must have a thickness sufficient to enable them to 
retain their shape for a length of time while exposed to the great 
heat. When in use they should also be fastened strongly together. 
The best means for doing this are square bands, strong cast iron 
snugs, and wrought iron wedges. For the narrower castings, about 
Gin. broad and thick, the moulds may be Ijin. thick when 
st: engthened with ribs, or 2in. without them; those for the larger 
castings must be at least 3in. They should also be smooth inside 
and must always be made warm to the touch before use. ‘ 

The castings which are to be hammered out into iron for general 
uses are made with rounded off corners, nearly corresponding to 
the diameter of coarser rolls. Flat castings for the manufacture of 
plates, on the contrary, must be only slightly rounded off at the 
corners. In order that the pressure on the castings during the 
rolling may be everywhere cquai, these directions must be accurately 
followed. ‘This is the more necessary, as the steel may easily get too 
hot in heating thrcugh the carelessness or inexperience of the 
furnacemen, which would cause the castings to show cracks between 
the projections of the roughing-down ruils. The castings which 
are to be hammered out for coarse round iron require their corsers 
to be considerably rounded off. 

All core castings of Bessemer iron, such as, for instance, wheel 
tires, must have the core made of burnt clay, as this metal shrinks 
very much, and cracks might be ;»roduced if au iron core were 
employed. The lineal contraction of Bessemer wrought iron and of 
the soiter varieties of steel is about 2°5 per cent—a fact which must 
be kept in mind in preparing the moulds. 

The casting of heavy flit Bessemer blocks, which aro to havea 
determinate weight, does not succeed well in open vertical moulds, 
especially if the material be wrought iron. The top end of the 
castings gets easily hollow and uneven in this case. ‘Lhe so-called 
inclined castings may be here advantageously employed. The 
following arrangement has been found practically useful:—The 
mould consists of three separate parts, the principal mould, which 
has to be placed slanting (at an angle of about 20 deg. with the 
horizon), the running-in mould, with a cross section of  X 5 = 25 
square inches, which stands upright and at the lower end of the first 
oue, and lastly the air pipe, a mould with a cross section of about 
5 X 5 = 25 square inches, which is placed upright on the top of 
the principal mould. Tae principal and the runuing-in mould are 
| connected by means of a tube of burnt clay, which is fitted with 
| mortar into the proper corresponding holes. The air pipe must, of 
| course, be situated at the highest point of the upper end of the 

principal mould, on which account it is only closed by a loose 
| prismatic stopper, having a groove cut into the middle as a passage 
| tor the air. iu making such castings of soft iron having a cross 

section of 5 X 30 square inches, and weighing 20 centners, the clay 
| pipe had to have an internal diameter of 3in., and the air-passage 
| 4 X 24: quare inches, before faultless castings could be obtained. 








ACCIDENTAL FAULTS IN THE CASTINGS. 


To these belong cracks lengthways and across, and cracks along 
the ,bottom, as also blow-holes. Cracks leagthways are the least 
common, and arise from faulty, uneven moulds, which hinder the 
castings from contracting regularly when cooling down; moulds of 

| this kind must, therefore, be rejected. Cracks across appear 
generally near the upper end ofthe casting. In this case they pro- 
bably proceed from the mould having been too full, so that on 
letting down the iron stopper the liquid iron rises over the edge and 
then hardens; by which tue upper end of the casting is hindered 
from contracting simultaneously, and in this way the mere weight 
of the ingot, if it is very long, may be sufficient to cause the separa- 
| tion of the upper part. Cracks situated at athwart other parts of the 
casting have the same origin, aud may be prevented by the same 
means as the longitudinal cracks. 

Cracks along the bottom of the moulds appear especially with 
long castiugs of hard steel, and when new moulds are employed ; 
they always run parallel to the seam iu the casting, and are close to 
it. It has been very difficult to find a probable reason for this kind 
of fault. From Edsken proceeds the observation, that new moulds 
tend most to produce this effect. But as new moulds differ from 
those longer in use probably in nothing but at the most an 
oxidised surface, an internal coating of red-burnt iron ochre 
was tried on the new moulds, but without result. At a time 
when some ten-inch castings six feet long, and with a double 
Y'-shaped cross section, were being manufactured, of which 
not one could be made free from cracks at the bottom, we were 
induced to reflect more closely on the phenomenon, which we 
endeavoured tv picture as follows:—The cracked part of the ingot 
is also the part which hardens first and is exposed to the greatest 
| pressure of the inner and still fluid mass; a diminution or preven- 
tion of this pressure might, therefore, lead to the result wished for. 
The experiment of drawing up the casting out of the narrow mould 
pit, and as soon as possible atter runainy in to bring it into such a 
| position that the upper end came lower than the under one, pro- 
| duced the desired result, which proved the above explanation to be 

correct. All castings of the same dimensions produced since then 
| were treated in the same way, and remained free from cracks along 
| the bottom. With castings having a cross sectiou of 6 X 6 square 
| inches and a length of 8it. the cracks along the bottom could not 
always be prevented, doubtless because such narrow castings could 
not be drawn up from the pit before hardening entirely. ‘lo keep 
castings like these always free from faults nothing can be done but 





* See Tug Exeinezk of March 17th, page 170. 
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to make, at those works where the position of the land does not 
permit the ground plan to be on different levels, a mould pit of such 
a size that the castings may be turned over in it immediately after 
the running in, a point that we have remarked upon under Division I. 


Tue BLow-HOLEs IN THE BesSEMER CASTINGS. 


A hot working of the Bessemer furnace, especially when soft 
metal is being produced, and a strong stream with narrow moulds, 
induce the formation of a large number of blow-holes, which are 
very injurious to those castings intended to have a determinats size 
and weight. Those castings, on the other hand, which are to be 
made use of for iron for general purposes, ap to suffer less 
injury from blow-holes. Steel drawn out from such blown 
castings has proved to be perfectly homogeneous and free from 
faults at the fracture. The cause of this is, doubtless, to be looked 
for in the absence of slag and the clean surfaces of these holes, 
which enables the surfaces to be welded together at acomparatively 
low temperature. But this is only the case with those blow holes 
which are not oxidised; those that are oxidised, on the other hand, 
do not probably weld together entirely, and produce those faults on 
the outside which Bessemer steel is often accused of having. The 
oxidation of the blisters depends, probably, on the condition of the 
moulds, inasmuch as the oxidised surface of the latter acts upon 
the hot Bessemer iron. These bubbles may be recognised by the 
pitted appearance of the casting, and may be prevented by coating 
the moulds with a fire-proof material which has no chemical action 
upon the iron. For this purpose well-washed graphite is a cheap 
and suitable substance ; smoking with tar is not so good. The use 
of graphite is, besides, a good means for repairing rough moulds, as 
motives of economy do not well allow them to be planed smooth. 

What fills the unoxidised blow holes of Bessemer castings is not 
yet known; it may, however, consist of a small quantity of either 
carbonic oxide or nitrogen, which must expand considerably at the 
high temperature. That these spaces are filled with carbonic oxide 
appears — from the little blue flames, which can be perceived 
during the effervescence of the mass of iron in the mould just at 
the moment of hardening, when the produce has got so pasty and 
free from carbon that its surface takes a convex shape. Such 
castings are particularly dense, which is a proof that the gas has 
gone out. From this the practical rule may be taken, that the 
running in must not be undertaken too hurriedly if dense castings 
are to be produced. A short time must be allowed to elapse if the 
working in the furnace has been hot. Many experiments with this 
purpose in view have given good results; but it is difficult to hit 
upon the right moment for filling the moulds without incurring the 
danger of letting the entire contents of the ladle harden, which 
would of course occasion a pecuniary loss. 

For producing castings free from pores from soft Bessemer iron, 
there is, according to Mr. Bessemer, another good means to be re- 
commended, namely, the introduction into the casting ladle of a small 
quantity (about one per cent of the charge) of liquid pig at the time 
when the blast furnace is being tapped. This pig iron remains 
fluid (?) in the ladle during the operation, and mixes of itself well 
with the Bessemer iron when the latter is run in. The small 
quantity of cast iron contributes also very much to the greater heat 
of the tap-hole of the ladle. The action of this means is very 
evident, but difficult to explain. It cannot be denied that a similar 
proceeding here takes place as with some other metals, such as 
silver and copper. It is well known that these, when pure, absorb 
gases which they eject again either on solidifying, or while fluid, as 
soon as a foreign body is introduced. The effective foreign body, 
when pig iron is employed in addition to the Bessemer produce, 
will, very prokably, be the silicium. 


VII. THE SORTING AND TESTING OF THE STEEL, AND 
THE PROPERTIES Of THE SAME. 

When Bessemer working was first introduced at Edsken, the steel 
was sorted into nine degrees of hardness, which were marked with 
the numbers 1, 1°5, 2, 2°5, and so on up to 5 (wroughtiron). These 
sorts of steel became, consequently, more or less well known 


amongst customers, for which reason other works were induced to 
use the same marks. The determination of the numbers was first 
made in Edsken by a clever smith, who judged from the look of 
the fracture of the ingot and of a hammered sample, as well as from 
the welding heat which the steel could bear without crumbling. 
But as certainty in sorting in this way can me be obtained after 
much practice in examining steel, and as sorting by different persons 
must necessarily differ considerably, it was of importance to discover 
a method of examination not depending on individual judgment. 
The professor of the miningschool at Fahlum, V. Eggertz, succeeded 
in doing this. Briefly, his method consists ( Tern kon. torets annaler, 
1862) in finding the amount of carbon present in the steel by the 
test of colour, and afterwards determining from it the degrees of 
hardness. To do this he dissolves 0-1 grammes of the steel in question 
in pure nitric acid of 1-2 specific gravity in the water bath at 80 deg. 
centigrade, and dilutes the solution in a graduated burette until it 
has the same colour as a solution of steel, the amount of carbon in 
which is known, and which is contained in a tube of the same 
diameter and the same colour as the burette. The solutions are 
held in front of a thin filtering paper against the light, and com- 
pared. To approximately determine the carbon in steel, it is good 
to select three varieties of steel from those made at the works, and 
analyse them, viz:—One sort containing about 0-4 per cent. of 
carbon, another containing about 08 and a third containing about 
1:25 per cent., as it has been found that an unequally hard material 
produces rather different shades of colour in the solutions. The 
Solution of the softest steel has rather more of a green colour, that 
of very hard steel on the contrary, rather more of a brown-red, than 
the yellowish-green colour of steel containing a middling amount of 
carbon. 

In marking the examined steel the percentage of carbon may be 
either marked on the casting in decimal parts of the percentage, as, 
for instance, 0°6, 0°8, 1°8, &c., or a scale is made; advantage being 
taken of the already well-known assortment of steel used at 
Edsken. At Siljansfor, for instance, the following marks are in 
use :—No. 1, to represent 2 per cent. of carbon; No. 1°5 = 1°75 per 
cent. ; No. 2 = 1°5 percent.; and so on, up to No. 4:5, which con- 
tains 0°25 per cent. of carbon. Intermediate quantities of carbon 
are reckoned as the next following number. All Bessemer iron 
that, at no degree of heat, can be hardened to such a degree as to 
break without bending, is reckoned as No. 5, or wrought iron. 
According tu this way of sorting, steel of No. 4:5 is actually nothing 
else than hard wrought iron, 

Some differences in the degree of hardness may be expected to be 
found in steel containing the same amount of carbon but proceeding 
from different ironworks, because the nature of the steel does not, 
probably, depend upon this constituent alone. Steel of the same 
ironworks, marked in this way of sorting with the same mark, will 
doubtless always possess the same qualities with sufficient approxi- 
mation. 

In manufacturing steel by the Bessemer method it is necessary 
that the ingots derived from the same charge should be provided 
with a suitable mark entered into the working ledger, to prevent 
any mistakes from occurring at a later period. For this purpose 
Roman figures are very applicable, as they require only two kinds of 
chisels, one with a straight and the other with a half-round edge. 
As soon as the amount of carbon has been determined, which, to 
save time, should only be done when a certain number of charges 
have been made, the number indicating the degree of hardness is 
also stampedon. The weight of an ingot is painted on it with burnt 
iron ochre and linseed oil. If the degree of hardness of the produce 
is required to be known immediately after the operation has been 
concluded, this can be determined pretty closely by the appearance 
of the fracture and the behaviour of a sample on heating and 
hammering it. The welding heat which steel can bear without 
crumbling, and the lowest degree of heat at which it can yet be 
hardened, we have found to be the most certain signs of the degree of 
hardness of any icular kind of steel; but the examination must 
always be made by the same light in the smithy, whether it be by 
full daylight or by a certain degree of gloom. 





The following Table is intended by the author to form an illustration of the theory of the process. 
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* Very rich magnetic iron ore, which can be worked without flux, giving about °59 per cent. of pig iron. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
15th February, 1865. 
Jas. R. Narter, Esg., President, in the Chair. 
ON LOWS PATENT BORING MACHINES, &., 
By Mr. Joun Downre. 

Tue paper I have this evening the honour to lay before the Institu- 
tion is ‘On Low’s Machinery, as applied to Working in k or 
Minerals, in Tunnelling, Driving Adits, Perpendicular and inclined 
Shafts for Mines; Working against Face and Surface of Quarries ; 
Open Rock Cuttings for Railways or other such purposes; to Coal 
Cutting, and to Mining operatons generally, in lieu of the very 
slow, laborious, and unhealthy method of executing the above kind 
of work by hand; with a few remarks on some of the other most 
recent appliances for mining purposes.” 

For many centuries, and in nearly all countries, the art of mining 
has been practised; and long before the days of steam-driven 
machinery, and even before the invention of gunpowder (the 
modern miner’s powerful assistant), the British isles were famed 
for, and gave forth their mineral wealth to enrich their then 
powerful possessors. 

From the extended field of inquiry thus opened by the subject 
chosen for this paper, [ could have wished it had been taken up by 
some one more immediately connected with mining than I am, and 
consequently more conversant with its requirements. As it is, I 
must throw myself on your kind indulgence while I endeavour to 
lay before you a few ideas more calculated to call forth, in the after 
discussion, ths sound opinions of our members for future guidance, 
than to afford information for present wants. 

The application of machinery in one form or another has now 
become universal in almost every branch of industry; but only 
within, I may say, the last ten or twelve years (since the alteration 
of the patent laws in 1852), and more especially the last four or five 
years, has there been any decisively marked advances made in the 
application of mechanical power as a substitute for manual labour in 
the extraction of the mineral wealth which may be truly said to be 
the very basis of our nation’s greatness. This is the more remark- 
able when it is considered how much engineering has already done 
in all labour-saving and work-expediting processes, and when it is 
an admitted and well established fact that in every case of the 
removal of hard rock or “ winning” of minerals (such as iron and 
copper ores, for instance), one of the greatest items of cost generally 





is the wages paid for excavating by “ holeing” or “ jumping,” or 
ene padenaiing the rock or mineral to receive the blasting 
charges. 





That these things have been long known and deplored by almost 
every mining engiveer or employer who has had to do with such 
operations, to my mind only argues that the very great difficulties 
standing in the way of cheaply and successfully applying mechanical 
power to these operations have hitherto deterred proprietors of 
mines from stepping out of the beaten path and employing the 
great engineering mind of this and other countries to overcome 
these difficulties, and that now the time has arrived for giving the 
subject that attention that its importance deserves. The require- 
ments of our extended commerce in minerals (which may be taken 
for the present year, in round numbers, at about one hundred 
millions tons of coals raised in these islands alone, irrespective 
of all other minerals), imperatively demands it; and when 
we must dig deeper into the bowels of the earth for the vast 
untouched riches oomeg ig | our present exhausted mineral beds, 
and which, ag Professor H. D. Rogers has shown in his admirable 
writings, may be expected to be more productive than any present 
workings, it becomes absolutely necessary that the aid of machinery 
should then be obtained, as the human frame would not be able to 
stand the heavy work required in the high temperature of, say 
100 deg. and upwards, in these lower coal measures, induced by the 
known average increase of 1 deg. of Fahrenheit to every 300ft. from 
the surface. ‘This, coupled with the increased difficulty attending 
the ventilation of such mines, are conditions met at once by the 
application of compressed air-driven machinery, which, after doing 
the work of excavating, wastes not its residual products, but spends 
them in giving a most effective ventilation, by thoroughly diluting 
the dangerous gases composing the “ fire-damp,” or explosive com- 
pound of native coal gas, by the exhaust being discharged at the 
high velocity due to its density—thus doing what is technically 
called “ deshing” by the miners to secure their safety, and at the 
same time giving them a healthy atmosphere with the very low 
temperature due to the expansion of the air on being released, and 
that at the points most required, viz., the face of the workings. 
And were such powerful reasons as these not of sufficient weight 
for the speedy introduction of machinery in mining, we have of 
late had the frequently ae misfortune to see sections of our 
mining populatious, by foolish and disastrous “strikes,” paralysing 
the healthy energy of entire districts. Surely, then, it is high time 
the mechanical engineer should be invited to step boldly in with his 
appliances, to do the arduous drudgery of mining, and thus, by 
raising the miner to be the director of that energy the engineer has 

ut in his hands for the general benefit of all—effect, by this to 
Pim more inviting form of labour, a reformation that, in my opinion, 
nothing else can do for the elevation of that class of our fellow-meu. 

The difficulties surrounding the problem being admittedly great, 








the greater the credit due to those who surmount them ; and as it 
seemed to be the wish of our president and several of our members 
that this subject should be opened up and ventilated by our institu- 
tion, I trust it may add to the value of our transactions, by their 
having in them the records of progress in this department of 
engineering in a reliable form, for the guidance of those who may 
come after us. I shall, therefore, with your po, give a 
rapid survey of somejof the mechanical appliances that have 
recently been brought to bear on these important operations; and, 
more particularly, to describe some exceedingly ingenious and 
effective machinery for this purpose at present employed in Ireland, 
in the execution of the tunnel at Roundwood, in the Wicklow 
mountains, in the line of water works at present being constructed 
for the Corporation of the City of Dublin, and with which I have had 
some little todo. It gives me pleasure to add that it is the inven- 
tion of Mr. George Low, engineer, Millgate lronworks, Newark-on- 
Trent, the gentleman whom we have by a unanimous vote this 
evening admitted to be a member of our institution, and to whom, 
with our secretary and other friends, I am indebted for much 
valuable information on the subje>t under consideration. 

I propose, then, to divide it into two principal heads—viz., “ tun- 
nelling” and “ coal-getting "—i tally touching on the other 
applications in illustration of the drawings, and speak on all of them 
in a general way; sufficient, I hope, to elicit in the after discussion 
that may follow on the merits and demerits of the various machines 
some valuable information from those who best know these matters 
epee In doing so I shall simply make a selection of only a 
ew machines, for the sake of comparison, as it would take up too 
much of the valuable time of the institution to go over seriatim the 
eighty-three or more British patented appliances for mining (exclu- 
sive of all foreign inventions for similar purposes) that have been 
brought out since 1792 till the end of 1864. The selections, there- 
fore, shall be of the most discursive kind, and only the salient 
features of each rapidly described, premising always that this class 
of machinery, having been comparatively recently introduced into 
general use, it may therefore be considered as still in its infancy, 
and that very much is yet to be learnt about it ere it can be 
perfected. 





1, TUNNELLING. 

The first of the tunnelling machines I will notice is the celebrated 
one at present engaged in boring the Mont Cenis tunnel, invented 
by M. Sommelier, and manufactured by the Société John Cockerell, 
at Seraing. 

This machine has been already described, and much intoresting 
information given as to its performance, in a per read by 
Mr, Thomas Sopwith, jun., before the Institution of Civil Engi- 
neers last session. In it there are eight borers or cylinders, with 
their appendages, each weighing about 6 ewt., mounted in a carriage 
frame weighing about 15 tons, which also carries the air receiver and 
water tank, or reservoir, for injecting water into the holes to clear 
away the débris as the boring proceeds, the pressure for this purpose 
being given by a communication between the two receivers. This 
apparatus, then, is designed to drive an advance gallery 9[t. square, 
which is opened out by hand labour to the intended size of tunnel, 
about 26 X 24}ft. Each borer consists of a traversing boring 
cylinder, within which works a piston carrying the boring 
tool, which slides along a double frame with worm rack, on 
the inside edges of which work worms, actuated by an auxiliary 
steam engine of 4in. stroke; these are bolted on each of the 
double frames of each borer, aud they also serve to work the 
slide valve of the boring cylinder, and rotate the tool. The 
length of stroke of the jumper or drill varies from 2iu. to 7}in., and 
the average rate of working varies from 200 to 250 blows per minute, 
the boring tool turning completely round for every sixteen strokes. 
The piston of borer (on which the effective pressure in striking is 
about 200 1b.) is formed with a large area and a small one, against 
which there is a constant pressure. The large area is acted upon 
by an intermittent admission of air, which overcomes the pressure 
against the smaller one, and so causes it to strike, when the air 
escapes into the atmosphere. The constant pressure against the 
small area causes the piston to return after each blow. The cylinder 
is advanced at each blow by the worm aforesaid, and provision is 
also made by which it will advance according to the rate at which 
the tool is cutting, whether the rock be hard or soft. 

In consequence of the great length of these boring cylinder 
frames, viz., 13{t., all the holes are bored horizontally, or nearly so, 
which necessitates a great pumber of holes to be bored (viz., eighty) 
3ft. deep in a space of 9ft. square, in order that the powder may die~ 
place the rock to the entire depth of the holes, Of the above eighty 
holes four are bored of 4in. diameter, in centre of gallery, and the 
others, 1}in. diameter, are distributed equally all over. These four 
large holes serve to weaken the rock, so that the holes in their im- 
mediate neighbourhood, which are first blasted, form a chasm, which 
enables the other holes, which are fired in succession nearest to the 
edge of such cavity till the sides of gallery are reached, to displace 
the debris easily. 

At the Bardonéche or Italian end of the tunnel, the air working 
the machine is compressed to about five atmospheres by the alternate 
descent of water down a pipe 85ft. high, which, being admitted 
into a cylindrical vessel 2ft. Seater by 14ft. high, thus drives the 
air before it into a receiver, when the water is allowed to escape 
by a valve at bottom of pipe. The valves for letting a portion of 
water down to act as a piston, at the rate of about two and a half 
strokes per minute, and for letting the same escape after forcing the 
air into the receiver, are worked by a donkey engine, This com- 
pressing apparatus is capable of supplying about 20 cubic feet of 
air per minute at the pressure already named, 

The air actuating the machine at the Modane, or French end of 
the tunnel, is compressed by compressers worked by water wheels 
of 6 metres diameter. The cost of each borer is, [ believe, about 
£80 sterling; but this can give not the faintest idea of the cost of 
the immense plant (something between £80,000 and £100,000) used 
on that gigantic undertaking, in the execution of which some 2,500 
men are at present constantly employed, and which will yet take 
years to complete. 

It may be well at this stage to add that credit is claimed for Mr, 
‘Thomas Bartlett, C.K., a gentlemen connected with the well-known 
house of Brassey and Co., as being the first inventor of a mechanical 
jumper for rock, and which has become the starting point of what- 
ever has been since achieved at Mont Cenis, As I have not seen 
any published account of this geptleman’s plans I cannot speak 
definitely on the subject ; but possibly some of the members of our 
institution may be able to supply the information, and, if so, give 
to our countryman the honour due for so important an invention. 

Schwartzkopf and Phillippson’s.—T hese machines are, I believe, in 
use in the Swedish mines, and consist of a column carrying a jib, 
which is raised or lowered by a pinion working in a rack. ‘The 
boring cylinder, with piston, is the same as in an ordinary steam 
engine ; the valve is conical and circular, and is turned by a spiral 
groove in cross head of piston rod. This cylinder is traversed 
along a single frame by means of a screw by an attendant (accord- 
ing as the boring proceeds), exactly in the same manner and design 
as au ordinary slide-rest of a lathe. The rest or frame, with 
cylinder, is carried by the jib; the boring tool is loosely held in the 
end of cylinder frame, aud is turned by a ratchet, the pawl of 
which receives the same motion as the circular valve, being worked 
off the valve spindle; the boring tool, unlike the Mont Cenis one, 
receives its blows from the end of piston-rod; and to allow the 
débris to get clear out of the hole (in consequence of the tool not 
reciprocating), the tool has to be made of a spiral form, like a wood 
auger, to allow the débris to wind out; when set to work, the 
column is jammed fast by clamps betwixt the top and bottom of adit 
in the desired position. The piston makes from 1,200 to 1,400 
strokes per minute, and bores Norwegian granite at the rate of 1jin. 
to 1}in per minute. 

Captain Penrice’s.—This tunnelling machine is a powerful and 
collossal machine, and consists of a large face-plate (the diameter of 
the tunnel to be bored), with several rows of some hundreds of steel 
chisels across its diameter. This face-plate is mounted on a massive 
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axle, working in bearings, at the end of which is the piston, 
working in a central cylinder, and has a large and small area, the 
same as in the Mont Cenis cylinder. The valve is an ordinary 
slide one, worked from a pair of donkey engines, which latter 
also propels the carriage containing the boring machinery, boiler, 
&c., by means of worm wheels, and worm geared into the rollers, 
carrying the whole machive. ‘The face plate ulso gets its rotary 
motion by worm wheel affixed on the axle, into which a worm 
gears, aud is worked by one of the above donkey engines. The 
—— may thus be described: The face plate, with its numerous 
chisels, receives its reciprocation from the above central cylinder. | 
Alter each blow it is turned slightly round, at the rate of 2} revolu- | 
tions per minute. The eutire face or heading of tunnel surface is 

thus struck or tritured into small fragments or particles, which, | 
upon falling down, are caught by an endless creeper, worked from | 
a third doukey engine, which conveys the délris underneath its | 
entire length, and delivers it at back of machine. It may be here 

mentioned that this machine would only do for soft stone; and the | 
immense number of chisels take considerable time to take out and 
replace when they require sharpening. I believe this machine was 
tried in the Malvern ‘l'unnel, on the Worcester and Hereford Rail!- 
way, and also in the red sandstone in the neighbourhood of 
Newcastle-upon-lyne, and was exhibited at work before the 
members of the British Association. 

Crease’s.—T his is a machine of which there are several modifica- 
tions, but in its principal features it is the same as that of 
Schwartzkopf and Phillippson, the first being made to strike the 
tool; but latterly they are constructed to reciprocate with the 
piston; and a recent patent shows that the valve is a steam-moved 
one, similar to Joy’s or Colburn’s valves. As the machine is so very 
similar to Schwartzkopf and Phillippson’s it will be unnecessary to 
describe it here. I believe one of them was very much improved 
by Greene, and is at work at the Clogau and Vigra gold mine. 

Gay’s, of Paris.—This machine consists of a cylinder the diameter 
of the tunnel, or, say, 6ft, 8in. diameter by 2ft. din. deep, and, 
say, l}in. thick: and round the front edge are fixed steel chisels 
at intervals for soft stone, prisms of flint agate, &c., for 
ordinary rock, and prisms of diamonds for very hard rock. It 
is carried on an axle working in suitable bearings; and this axle 
carries a central boring tool. ‘The cylinder and central tool receives 
a rotary motion from a belt or wire-rope worked from a steam or 
air-engine, working in a pulley on a cross shaft, which gears into 
the axle by a pair of bevel wheels, thus making a circular trench 
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and a central hole. A rope is attached to the end of axle, and 
passed over a pulley, at the end of which is a heavy weight, for the 
pur, of keeping the cylinder and central tool steadily pressed 
against the rock while boring. Upon the ey ge | depth being 
attained, the machine is withdrawn, and another is placed 
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is occasionally turned down to the lowest point of eccentric, so that 
the circle may cut the trenches quite to the bottom of tunnel. 
I believe this machine has been at work in the Pyrenees and Carrara ; 
and one claim the inventors put forward is, that this method does 
not require the employment of powder; another is, that the high 
speed of the driving rope keeps up an excellent ventilation ; and 
by working two machines alternately the system allows of the 
removal of the dééris without interrupting the progress of the work. 
But as we may at some future day have a paper on this interesting 
invention from M. Buquet, I now pass on to 

De la Hayes’.—This machine consists of two frames, adjustable as 
to height or length, which are secured between the top and bottom 
of shaft or adit. These frames carry a horizuntal carriage for tool, 
which is caused to reciprocate and cut a trench after the manner of 
a plane; the raising or lowering of such, according as it executes 
the work, is done by an attendant. This machine is also adapted 
for cutting in a vertical direction ; but I am not aware as to what 
power is employed to work such carriage. 

Freeby’s.—The priucipal features of this machine are those :—A 
number of spindles carrying the tools (say eight or more) are carried 
in a cast iron frame, which slides along a lower frame mounted on 
wheels, and so arranged that it can be set at an angle, slightly 
vertical, or horizontal, across each and midway of the spindles, one 
of which is driven by a belt which drives all the others by inter- 
mediate cog gearing. On each of the cross shafts is a revolving 
cam, which strikes a seven-toothed circular cam on each of the 
longitudinal or tool spindles, which partly turns and presses them 
against a spiral spring, and so soon as the revolving cam slips clear, 
the spiral springs cause the tools to strike. 

Saz’s.—This machine is, I believe, somewhat like that of 
Schwartzkopf and Phillippson’s, and works successfully in a tunnel 
near Aix-la-Chapelle; but in the absence of information or details 
1 am unable to describe it. 

Munro and Scott's consists of circular cutters, which reciprocate a 
part of a circle, and are worked from a circular steam chamber, in 
which a piston also works partly ina circle. The steam chamber 


with circular cutters is traversed up and down in a frame, and from | pec 


side to side, cutting a trench around the tunnel. 

Westmacott’s is a machine, I believe, introduced by Mr. Sop- 
with at Mr. Beaumont’s mines in Allenheads. It is worked by 
water pressure, and strikes the tool the same as Schwartzkopf and 
Phillippson’s, but with what results I am unable to say, and also to 
describe the machine. I read recently in a short account of it that 
it worked satisfactorily, but some trouble was experienced in 


keeping the holes clear of débris. 
| 


to widen | 


II. Coat Curtine. 
Machines of this class have been proposed for sawing or trench- 









the bottom of the central hole, in order to make a powder chamber, | ing by rotating cutters, by cutters fixed on an endless chain, b 
which, upon being blasted, will displace the whole mass out to the | drilling and by jumpers, paring by traversing tools, and “ hewing ” 
depth cf the circular trench. I understand this machine works or “kirving” by means of a traversing pick fixed in a oe 
well and rapidly, but I am not aware where it is working. I have lever, and actuated by engine power or otherwise. Of these 
heard that a machine of a similar kind was, in the year 1852. made sball only notice, in a very brief way, a few of the moat recent 


in Boston or New York, America, and worked, it is said, at the | appliances, 


Hoosic Tunnel, 
but I have no note of its performance. 

Vallauri and Buquet’s.—This machine (made by Cail and Co., of 
Paris, the celebrated engineers) is composed of two carriages; the 
lower one being mounted on six wheels, and the other is placed ‘on 
the top of lower carriage, along which it slides in two V grooves, 
after the manner of the table of a planing machine, At the end of 
the top carriage is a cross axle, carrying four quarters of a circle— 
one on each side, and the other two intermediate. The diameter of 
the quarter circles when revolving is nearly the height of the 
tunnel; on the periphery of each quarter circle are steel points, 
placed at intervals, and so set spirally that each cuts its own portion 
of a groove in the rock. These quarter circles are caused to revolve 
vertically by a wire-rope, worked from a portable engine outside 
the tunnel, after this manner: The portable engine works a cross 
shaft by two belts, and the wire rope is placed once round a pulley 
on the said cross shaft and round the driving pulley on the machine, 
and the other end passes round an anchor tender, which latter runs 
on rails outside the tunnel, keeping the rope at one uniform tight- 


ness; and as the machine advances the tender will also advance. | 


The driving 


— gears into a counter shaft, from which a chain 
drives the ax 


le carrying the above quarter circles, 


vertical trenches from top of tunnel nearly to the bottom; the top | 
advanced by a screw and haud-wheel, actuated by an 
he lower carriage is mounted on eccentric wheels, and 


carriage bein 
attendant. oi 


It was designed for cutting a circle 24ft. diameter, | 


thus cutting four | 


vith and Donnisthorpe’s Machine. —This machine was first intro- 
duced at the West Ardsley Colliery, near Leeds. It has been ably 
described in an article in ** Good Words” for April, 1864, written by 
Professor Henry D. Rogers, LL.D., F.R.S., of Glasgow University, 
and in which many interesting and instructive details, well worth 
the perusal, are given by that learned gentleman and keen observer. 
There are two machines of this class at work, I believe, at Hetton 
Main Colliery, and one at the Marchioness of Londonderry’s 
Colliery, both near Durham. A paper was read descriptive of this 
machine to the British Association at its late meeting at Newcastle. 
It is worked by compressed air of say 50 1b. or so per square inch, 
acting on a reciprocating piston, at the rate of about 90 to 100 blows 
per minute, and giving motion to a heavy pick which cuts a hori- 


zontal groove, on the “long wall” system, of from 2in. to 4in. wide | 


(instead of 10in. or L2in. by the usual * hand kirving”) by about 
3ft. deep, and about 100 yards in length of ‘‘benk” in about eight 
working hours. The attendant with one hand manages the valve 
which gives the stroke to the pick, and with the other moves the 
machine along. The return stroke is given by the engine automa- 
tically. 


system of mining proceeds, the working charges will bemuch reduced, 
as one set of air-compressers, and their otuer plant, may be sufficient 
to supply many machines at a much reduced outlay for attendant 


labour, &e. 


I have no reliable data as to the comparative cost of coal- | 
getting by this machine; but doubt not, as the extension of this | 
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Rialey’s Machine-—This machine is very similar in its action to 
the one just described, and the general description, as per circular, 
gives as a day’s work—of three shifts of eight hours each, or twenty- 
four hours for one machine—the “ kirving ” or under-cutting 200 to 
300 yards of long wall face to a depth of 3ft. This rate includes all 
necessary stoppages, and changing the machine from one “ benk ” 
to another. ‘The average speed of pick is from sixty-five to eighty 
blows per minute, and the rate of advance after each blow about lin., 
the depth of cut being about 2ft.in the first, and 12in. to 14in. in the 
second cutting. This gives an average speed of traverse of nearly 
1ft. lineal per minute for this machine, when all is in first-class order. 
The length of this machine is 40in., and it is specially adapted to 
seams of 2ft. thick and upwards. Its weight is about half a ton, 
and cost about £70, with one penny per ton royalty. Two of these 
machines are said to be at work at the Earl of Durham’s New Bottle 
Colliery ; two at the Broomhill Colliery, Acklington, Northumber- 
land; one at Suydile Colliery, Pontefract, Northumberland; and 
several others in Yorkshire, Lancashire, and Scotland, but I have 
no note of their performance from any of the places where they 
have been at cob 

Jones’ Machine.—This machine has a trunk cylinder (though this 
is not an essential part of the design), and a very simple and inge- 
nious method of turning the pick to any angle from horizontal to 
vertical, and to either side, by means of a worm working into a 
wheel cast or fitted on the rocking shaft bearing, and thereby carry- 
ing round the trunk and whole apparatus in the desired direction. 
The cylinder also is made to move longitudinally on the carriage, 
so as to adjust the blow of the pick to any poiut that may be neces~- 
sary. The valve is worked by the piston, in its back stroke, 
striking against a rod which passes through the back end of 
cylinder, and actuates a lever connected with valve spindle, having 
an elastic pad of india-rubber introduced in lever to take away 
part of the concussion. The forward motion is by a hand-wheel 
and gearing, like the others. These machines are at work 
at the High Royd, the Oaks, and the Wharncliffe Silkstone 
Collieries, in the neighbourhood of Barnsley, and several are ex- 
ted to be at work in about a month or so at some of the collieries 
in Merionethshire. Their performance is said to be from ten to 
fifteen yards per hour, 3ft. under, and cost about £70, exclusive of 
royalty. 

Carret’s Machine.—This machine is actuated by hydraulic pressure 
on a piston, having a sort of paring tool attached thereto, and differs 
from the others already described in the substitution of dead pres- 
sure for impact by percussive blows. It has some interesting fea- 
tures about it; but as it is to be described in the paper that is to 
follow, 1 shall on to 

Nisbet's Machine.—This is the invention of a gentleman in our 
neighbourhood, whose long experience in colliery mechanics should 
enable him to have sound views on this subject. Itis one of the 
most recent applications for this purpose, and differs from.all others 
in these two points :—First, the piston-rod is not coupled up direct 
to the vibrating lever actuating the pick, but to a crank shaft, 
as in an ordinary engine, from which a second crank, with 
its connecting rod capable of adjustment as to length, so as to 
influence the position in which the pick will deliver its blow, 
thus rendering it highly effective, seeing at the moment of impact 
the piston is then traversing at its greatest velocity, consequently 
at the most effective part of its stroke; and this action is fur- 
ther intensified by the momentum of a fly-wheel. The shock 
or strain on the working parts of this machine is said to be 
more equally distributed than in others of similar construction. 
The second point is the self-acting traversing motion along the 
face of the working. It is effected by means of worm and wheel 
gear, driving a pinion working into a rack on the rail, the first motion 
bein: taken from the crank shaft by a wyper acting on a star wheel 
capable of being easily thrown out of and into gear. As this 
machine is likely to be introduced in a short time hence into the 
workings of one of the largest mining firms in Scotland, it would 
| no doubt be interesting to the members of this institution if the 
result of its performance were at some future day to pass into our 
| records. 





(To be continued.) 


Foreign anp CoLoniaL Jortinas,—A rather startling railway pro- 
| ject is before the Porte—one which is to traverse the whole of 
| European Turkey from the Adriatic to the Black Sea, and by a 
| branch to the Archipelago. Avlona isthe starting point, Adrianople 
| the centre, and Varna and Enos the extreme points. 
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TO CORRESPONDENTS. 

Notice.—A SprctaL EpITion of THE ENGINEER ¢s 
published for ForeiGN Crrcuation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
msertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

We cannot undertake to return drawings er manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

#,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

J. Bexnett.— We think so. ’ 

SUBSCRIBER.— There is no such list in existence. 

7. M.—Write to Messrs. Lockwood and Co., Ludgate-hill. 

M. D, (Monkwearmouth).— Write to the Secretary of the Inventors’ Jastitute, 
Conduit-street, W.C. : 

W. B.—We never heard of any method of re-pointing drawing instruments 
save grinding. 

R. T.—You were not in fault. The pressure on our space was the only 
reason for the non- publication of your report. 

A Supscriber.—The boilers you speak of are stronger than those with rivetted 
seams. We regret that we cannot refer you to a maker. 

E. T. W.—We ave not acquainted with any book of the kind you refer to which 
is not more likely to lead you astray than to act as a sound guide. 

C. H.—Armengaud’s “ Publication Jadustrielle,” end the * Génie Indus- 
triel ;” there are also a number of excellent semi oficial publicutions, such 
as the “ Annales des Mines.” 

Save your Power.—The generally received opinion is that the nearer a horse 
is placed to his load the better. You will find an excellent paper on 
Draught” in Youatt’s treatise on “* The Horse.” 

J. T. H. (Liverpool).—The breaking load of your girder will be 98 tons. The 
actual load must not exceed 16 or 17 tons. You cun increase the strength 
one-half by simply adding another 5-16in. plate to the botioin jlange, and 
stiffening the central web with a few angle irons. 

T. E, H.—There is no such thing in existence as a separate practical treatise 
on the construction of the surface condenser. You will, however, find an 
able paper on the subject in the 12th volume of Tuk ENGINEER. Bourne and 
many other writers have something to say on the subject. 

ZeBa.— We cannot give you more information on the subject of reducing the 
dead weight of volling stock by the use of spring seated tyres, &c., than has 
already appeared in our pages from time to time. Our leading articles on 
this subject express the received opinions of the first railway engincers of 
the day, and if you peruse them carefully we fancy you can hardly be at a 





loss. 

T. A. L.—You must acquire a competent knowledge of the higher branches of 
arithmetic —as involution, evolution, decimals, logarithms, and proportion, 
Buclid (the first three books to begin with), trigonometry, and geometrical 
drawing. Of algebra, you should learn at least enough during the first three 
years of your apprenticeship to be able to solve quadratic equations with 
ease. Youwill find an excellent synopsis of the information which a civil 
engineer should possess, in a treatise on ** Civil Engineering,” by Law, in 
Weale's series. 





HARD CASTINGS. 
(To the Editor of the Engineer.) 

Sir,—Through the medium of your journal I would be glad if some of 
your correspondents would state the best method of procuring 
large castings in iron of a very close, hard surface—so hard, as only to be 
capable of being turned or bored out. ANTI-PLUMBAGO. 








STEAM FIRE ENGINES. 
(To the Editor of The Engineer.) 

Sirk,—As we are well known as mavutacturers of steam fire engines, we 
wish you to do us the justice to inform your readers that the steam fire 
engine mentioned by your correspondent, Mr. Lewis Olrick, in last week's 
ENGINEER, is not one of our make. s 

All steam fire engines that have been made and are making by us have 
double-acting horizontal pumps, with valve boxes and valves so arranged 
that no water can remain in the pump when at rest. This renders them 
secure against injury from frost, to which the failure of the engine in ques- 
tion is attributed. 


London, March 30th, 1865. MERRYWEATHER AND Sons. 





THE BRONZING OF COPPER. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent *‘ Bronze” may try S + K 0+ HO; also 
3 (Fe, 0; +3N0O,)xX HO. From these I have obtained good results. He 
may consult Graham's ** Brassfounder’s Manual ” (a 1s. 6d. book), where I 
first caught the above formula. CHEMI. 

Glasgow, March 27th, 1865. 





(To the Editor of The Engineer.) 

Sin,—For the information of your correspondent, allow me to say that 
articles of copper may be bronzed by the following process ;—Dissolve in 
vinegar two parts verdigris and one part 8 moniac. Boil, skim, and 
dilute the solution with water, until it ceases to let fall a white precipitate, 
The solution is then made to boil briskly, and is poured upon the objects 
to be bronzed, previously made perfectly clean and free from grease, and 
set in a pan, which is to be put on the fire and the boiling renewed. ne 
pieces must be so arranged that the solution may be in contact with every 

int of their surface. The copper thus acquires an ag ble reddish- 

rown hue, without losing its lustre; but it is necessary to inspect the 
articles every five minutes, and to remove them from the solution the 
moment the desired shade is attained. The pieces must then be washed 
repeatedly with water, and careful:y dried. If the sojution has been too 
strong the bronzing will come off with friction, or turn green by exposure 
to the air. 

If the above process does not suit your correspondent’s requirements, I 
shall be happy to give him another method, through the meuium of your 
journal, at some future time, 

Chatham, March 28th, 1865. 





R. MutRHeap. 





MEETINGS NEXT WEEK. 


InstiTUTION OF CiviL ENGIngEERS.—Tuesday, April 4th, at 8 p.m. : 
Di ion upon “ Drai of Paris,” and ** Metropolitan System of 





Drainage.” 

Socizry oF Enorngeers.—Monday, April 3rd, at 7 p.m., “On Certain 
Methods of Treating Cast Iron in the Foundry,” by Zerah Colburn. 

RoyaL Unitep Ssrvice InstiTUTION.—Friday, April 7th, at 3 p.m.: 
“ Lessons from American Campaigns,” by Capt. C. C. Chesney, R.E. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tus Enewerr can be had, by order, from any newsagent vn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two doublenumbers) £1 118. 6d. 
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MASTERS AND MEN. 
_ THE ironmasters of England by pursuing a firm policy 
in their recent dealings with their men have done good 
service to the community. The lock-out has gone further 
to break down the pernicious “strike” system than any 
other influence ever brought to bear on the subject. Neither 
strikes nor lock-outs are good things in themselves, nor 


would they be desirable remedies for abuses even if they 
were uniformly efficient in their operation. They partake 
far too much of the character of thunderstorms, which 
clear the air, it is true, of gathered clouds, but inflict a vast 
deal of mischief on the earth below in the clearing. It 
becomes daily more evident that crude and ill-digested 
expedients cannot satisfy the requirements of modern com- 
merce, ‘Taking strikes on their own merits they are 
simply a disgrace to the wisdom of the age, and the sooner 
they are swept into the uttermost regions of oblivion the 
better for all parties. It must not be forgotten, however, 
that they serve a certain purpose, inefficiently it is true, but 
still so well that their total supercession can only result from 
the substitution of some system which shal] do the work of 
adjustment better. ‘he relations existing between labour 
and capital are in the abstract exceedingly simple. Com- 
plications can only result from the influence of personal 
feelings, which should not be suffered to intrude. No one 
doubts that the proper sum to be paid to the puddler, for 
example, for his labour, admits of determination with an 
approximate exactitude which should leave nothing to be 
desired. The gold received can always be apportioned 
after such a fashion that every individual directly con- 
cerned in the production of a ton of finished iron shall 
receive his fair share. But it is equally certain that this 
determination cannot result from the labours of any one of 
the interested parties. Under existing arrangements, 
wages, and consequently profits, are adjusted under a 
system so unsatisfactory, not to say pernicious, that they 
merely represent a shifting compromise between that which 
is strictly right and that which is strictly wrong. For 
months together the masters may draw more than is justly 
due tothem. An alteration in the markets may then change 
the entire aspect of affairs, the men assuming the posi- 
tion which the masters had held, and being, in turn, 
paid more than their capital, that is to say, their 
labour, is worth. It is possible after the lapse of a 
year, that it will be found that neither the one party 
nor the other have very much cause for complaint. ‘That 
such is a fact, however, is not due to the operation of any 
efficient system of adjustment worthy of the magnitude of 
the interests involved, but to the haphazard influence of a 
virtual warfare of contending interests—now slumbering 
beneath the surface, now breaking out into the fierce fray 
of strike or lock-out. In practice the rights of masters and 
of men are maintained at the sword’s point. ‘The weapon 
may lie perdu in a velvet scabbard—its presence may 
be concealed by false reasoning—but the events of the 
last few months prove but too conclusively that it has not yet 
rusted in retirement ——that it may om brightly over the 
land when its coming presence is least suspected. In the 
face of recent events can the conclusion be resisted that 
the trade of England stands on an infirm basis ? Its pros- 
perity or its downfall apparently depends for the most 
part, not on the will of the capitalist, nor yet on that 
of the men who receive his wages, but on the pleasure of 
a comparatively small number of individuals. It would be 
an insult to the good sense of the great mass of Britain’s 
workmen to urge that they like strikes, or resort to them 
willingly. Our readers may rest assured that such desperate 
remedies are only employed under a strong sense of unjust 
treatment. It matters nothing whether the idea is well 
founded or not; so long as it is present at all it will operate 
for evil. From the recurrence of strikes men have every- 
thing to lose—very little to gain. More may be lost to 
the great community of workers by the cessation of labour 
for a few weeks, than the entire sum in dispute can possibly 
amount to. Instances are not wanting in which the men 
have turned out, and kept out, for a period during which 
the markets have fallen, and they have thankfully returned 
to their toil at wages less than those, dissatisfaction with 
which led to the strike in the first instance, thus losing 
thousands of pounds sterling without receiving the smallest 
return, Labour never resorts willingly to an open contest 
with capital ; the odds aretooheavy. But the workers of 
Britain are very numerous, and unfortunately among the 
body may be found men who are — and honestly im- 
pressed with the belief that capital and labour must in the 
ordinary course of nature be at war. Such men learn 
political economy from a book sealed to all others. They 
cannot understand that it is the interest of the master to 
live in harmony with his men. Nothing but their igno- 
rance and their conscientiousness raises them above the 
level of the factious demagogue. Hardly admitting the 
fact that capital has any rights, they are always on the 
watch, ready to grasp at the least shadow of offence ; and 
being in general men of some education, and possessed of 
just that sort of shallow brilliant eloquence which is most 
convincing when it is least accurate, they turn the hearts 
of those whom they address after them, and at their own 
good pleasure proceed to adjust wages’ questions on a system 
which can hardly boast of a single redeeming feature. It 
is not to be denied that these men are useful in their way. 
They speak the complaints of those otherwise without a 
mouthpiece; they convert the muttered growl of dissatis- 
faction into the tangible demand for relief. Did their 
functions cease here, all would be well ; but, unfortunately, 
they know nothing of moderation; what they do, they 
set about energetically, and accomplish rashly. And it is 
further to be remarked, that they are not often the sufferers. 
However hard up an army may be for provisions, famine 
seldom stalks into the tent of the general. Those who 
have little to lose are not usually remarkable for caution. 
The intemperate zeal of the leaders of the people has 
brought more misery on the land than the worst oppression 
of which masters dare be guilty in the sight of Christendom. 
To this zeal the origin of the present struggle may be 
traced, and it bids fair to culminate in the overthrow of the 
very object it had in view, and in the introduction of a fatal 
disunion among those whom it professed to serve. 

So long as trade unions are formed with a legitimate 
object, and governed by men of enlightenment and intelli- 
gence, there could be nothing to deplore in their existence. 
‘The instant that the powers which follow on co-operation 
are prostituted to secure an end without much considera- 
tion for its justice, they become obnoxious to an orderly 





nation, It is very difficult to learn to exercise uncontrolled 
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power with moderation. ‘There is something magnificent 
in the picture presented by the vast multitude—the thews 
and sinews of a mighty nation—banded together in an in- 
dissoluble union; the very mass and thunder of their 
columns as they march towards their object, is sufficient 
to intoxicate their leaders with the idea that they wield en 
uncontrolled power. It is not remarkable that the masters 
—the representatives of capital—should see that such an 
influence could only be dealt with by a combination of 
forces. The rapid growth of the power of labour tended 
to destroy that accurate balance most desirable, because it is 
most just. It was full time that capital should make itself 
heard—not because it was capital, but because its holders 
represent a superior order of intelligence, better versed in the 
arts which lead to the prosperity, peace, and happiness of 
a nation, than men whose vocation is neither politics nor 
commerce, whose business it is to produce—create, it may be 
—but not to govern. At this very moment nothing tends 
so much to the prolongation of the existing struggle 
as want of intelligence—or, rather, of perceptiveness— 
on the part of the men. In certain districts, indeed, it is 
almost impossible to make them comprehend the nature of 
the proposals laid before them. ‘Thus we find that at a 
meeting’ of the Wolverhampton district committee, held 
last Monday, hours were consumed in endeavouring to 
make the general body of the committee fully acquainted 
with the nature of arbitration. It is true that this is a 
somewhat exceptional case, and that in other districts the 
whole bearing of the questions at issue is fuirly enough 
understood, thanks to the labours of a few really able 
minds, who have had more to do with the rise and progress 
of the present complications than the men imagine. 

Whatever alarmists may think, we see no probability 
that either the present strike or the lock-out will supply 
matter for much future regret. A certain amount of 
unavoidable suffering has been entailed by the complica- 
tion, but the tangled skein is nearly unravelled ; there are 
signs already that we have approached the beginning of 
the end. ‘The lesson taught by the lock-out has been very 
severe—in its severity lies its true value, Under the strike 
system trade is paralysed from time to time; the goddess 
of commerce totters under her chains. It is not easy to 
conceive of a remedy whose severity would render it quite 
inapplicable. The very foundations of the nation’s wealth 
have been sapped and mined by the want of an efficient 
apparatus for the adjustment of wages, and this, too, while 
the apparatus was attainable at any moment. The principle 
of arbitration, properly carried out, supplies the foundation 
of a system capable of meeting every requirement in strict 
compliance with the ends of justice, honour, and integrity. 
We must come to it now. We should, but for the negli- 
gence of the masters, as well as of the men, have come to 
it long since. The value of the principle once recognised 
—and there is something in its appeal to fair play very 
winning to the English heart—the working machinery 
will quickly be organised. It speaks well for the men, 
the fact that they have, almost without exception, listened 
to the proposal to refer all disputes to arbitration with satis- 
faction, and there is now little room to doubt that in this 
expedient both parties will find a means of sheathing their 
swords with honour. But it will not do to call in the aid 
of the arbitrator only for the moment, to snatch temporary 
relief from the operations of a body which should become 
as permanent an institution as the House of Commons. It 
is true that the duties devolving on the arbitrator would 
be many and arduous. ‘The settlement of every question 
connected with wages and hours, in relation to the fluctua- 
tions of the markets, will demand skill and integrity of 
purpose. The right men for the office may not be attain- 
able at a moment’s notice. These, and other objections, 
may be urged against the scheme, but these, and thousand 
others like them, really weigh as nothing against the in- 
calculable advantages following on the suppression of 
strikes. The wisdom and intelligence of the age demand 
that a more moral, as well as a more efficient system of 
settling wages than that embodied in the periodical recur- 
rence of strikes, should be adopted. And in this matter 
wisdom and intelligence are certain to have their own way, 
come what will. 


THE BESSEMER METAL. 

At a time when there is so much doubt as to the issue 
of the great trial of capital v. labour, in the iron trade, it 
will be interesting to know how far science is superseding 
those processes in which labour is so largely required. ‘The 
puddlers, just now, form the larger proportion, perhaps, of 
those locked out on strike in the iron districts; or if 
not actually the most numerous, they are those whose 
labour it is least convenient to dispense with. It may be 
that we can never do without puddled iron, and we may be 
sure that as long as iron is known as iron, we cannot do 
without iron-workers of some class or other. First, we 
have had much reason to hope for the success of machine 
puddling, but this success is by no means yet established. 
Puddling is a process nearly a century old, by which 
melted crude iron is mechanically stirred up to the air 
in order that its carbon and silicon may be burnt out by oxy- 
gen. It may seem as simple a matter to make a “ stirabout ” 
in an iron furnace as in a kettle of Scotch oatmeal and 
water, but somehow we have found it necessary to employ 
a skilled salamander for the former operation. A good 
many have tried mechanical stirring, or “ puddling,” for the 
iron, as worked by hand, is melted and stirred in a puddle, 
say, 2ft. in diameter, and only a few inches deep. Some 
years ago Captain Bernard Walker undertook to churn the 
melted crude iron in a rotary churn, and we believe good 
blooms were made. Later, Mr. Tooth took up the idea in a 
modified form, and he set up a pair of steam puddlers, or 
rotary puddling machines, in the yard of a house in the 
Rhodeswell-road, Stepney. Of these we had something to 
say four years ago. blooms were made, but not, 
perhaps, with certainty. Some of the South Staffordshire 
masters found these blooms to consist partly of unrefined 
cast iron. But the idea survives, and it is in course of 
further trial at Dowlais, where, if anywhere, it should be 
best turned to practical account. 

But the great rival of the puddler, in the case of a large 
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amount of iron, is the Bessemer “converter.” Instead of 
working the iron about to expose it to oxygen (and this is 
the purpose of puddling), the oxygen is pumped through 
the melted iron, the difference in the weights thus handled 
being about as four thousand to one. It is between eight 
and nine years since the Bessemer process was first known. 
It then appeared too good to be true, and yet it was 
worked with success. Mr. Bessemer found difficulties, 
however, in dealing with the larger proportion of British 
irons, and difficulties also in the working of his earlier ap- 
aratus. But he persevered, and was rewarded by the 
nowledge that he could obtain metal of great hardness 
and toughness from certain abundant varieties of iron, and 
that the manufacture could be brought far within a limit 
of cost to which no other process, with a like object, had 
ever approached. Many thousands of tons of “ Bessemer 
metal ”—for the “trade” are not quite sure whether it is 
iron or steel, although it is really both in one—are now 
made yearly, and there need be little prediction in stating 
that, in the ordinary course of successful progress, many 
hundreds of thousands of tons will yet be made annually. 

We are in a position to give some particulars as to the 
results already attained in the use of Bessemer meta] for 
rails, ships’ plates, &c., and these, it will be seen, are such 
as to leave no doubt of the vast importance of this material 
for the purposes of the engineer and constructor. In the 
year 1861, the London and North-Western Railway Com- 
pany purchased 500 tons of rail blooms from Messrs. 
Bessemer and Co., and when rolled into rails one of these, 
taken at random, was put down in a part of the line near 
Camden ‘Town, where the traffic was unusually heavy. The 
wear of the contiguous iron rails and that of the steel rail 
was carefully noted by order of the Board of Directors. On 
the application, in 1864, of a gentleman interested in the 
subject, the following particulars were kindly furnished 
him: ‘The rail was laid down May 9th, 1862, and when 
examined in September, 1864, “there were little signs of 
wear.” 8,000 goods trucks pass over this rail in twenty- 
four hours, and it is estimated that 7,000,000 trucks passed 
over it in the two years and four months covered by 
the report. ‘the neighbouring iron rail, also put down 
new on the 9th May, 1862, was turned in July ; new rail 
September 9th, 1862, turned November 6th; new rail 
January 6th, 1863, turned March Ist; new rail April 29th, 
turned July 3rd; new rail September 29th, turned Decem- 
ber 16th; new rail February 16th, 1864, turned April 
12th; new rail August 6th, still down at the date of the 
report. So the Bessemer rail had nearly worn out both 
sides of seven rails. ‘lhe steel rail, it is since understood, 
is still in use, in good condition, and without having been 
turned. Here, if ordinary rails are worth £7 per ton, the 
Bessemer rail would be worth very much more than £50. 
The traftic through the Crewe station is, it is well known, 
very great. Formerly the iron rails were worn out there 
in four months, each side of the rail giving two months’ 
wear. ‘he station was laid throughout, November 10th, 
1861, with steel rails rolled by the company from ingots 
made by Messrs. Bessemer and Co. None of these rails 
have yet been turned, and it is understood that they appear 
likely to go two years more before even the first face is 
worn out. Here the comparison with iron would appear 
to be something like twenty or more to one. 

In the case of ships’ plates, Messrs. Jones, Quiggin, and 
Co., of Liverpool, employed Bessemer cast steel almost ex- 
clusively in their ships built in 1864, and they have used 
large quantities of it since 1860, This firm last year 
launched twelve sailing ships and eleven steamers, the 
frames of which were of puddied steel and the plates of 
Bessemer cast steel. The plates are, on the average, five- 
eighths as heavy as iron used in lik» vessels, the saving in 
weight being, of course, added to the useful burden of the 
vessel on a given draught. Among the steamers will be re- 
cognised the names of the well-known blockade runners :— 
the Colonel Lamb and Hope, each 28ift. long, with 350- 
horse engines; the Rasine and Raiby, 260ft. long, with 
300-horse engines ; the Cora Belle, Wasp, and Hornet, each 
250ft. long, with 220-horse engines; and the Lynx, Fox, 
Bat, and Owl, varying from 532 to 771 tons. 

Messrs. Benjamin Hick and Sons, of Bolton, employed 








Bessemer tool steel in their works for some years, and, we | 
believe, are still using it of their own make—they having | 


become licensees some time since. 

Railway tires thus far made of Bessemer metal have not, 
heretofore, been generally made out of a solid block, but in 
a bar or bars, afterwards welded together. ‘There is no 
cast steel tire whatever that can be depended upon if com- 
pleted by welding, and several Bessemer tires thus made 
have failed in the weld. Among these were a considerable 
number of engine tires supplied to the London and South- 
Western Railway. But the fault was not that of the 
material, and we feel no risk in saying that Krupp’s tires, 
excellent as they unquestionably are, would, had they been 
welded, have failed inthe same manner. Krupp’s tires are 
made from a solid block of oblong shape, and throug 1 which 
a slot is made by drilling and cutting, this slot being after- 
wards opened out so as to form the metalinto a hoop, which 
is finished by heating and rolling. Arrangements are being 
made for making Bessemer tires in the same manner, and 


honorary member of the Institation of Civil Engineers, 
into which body he was elected by acclamation on Tuesday 
evening. ‘The late Prince Consort was an honorary 
member for many years, as was also the great Duke of 
Wellington. Sir Robert Peel, the late Lord Lyndhurst, 
and other great men, have also honoured the profession by 
a like membership, one which there is abundant reason for 
believing they held in due estimation. The late Prince 
Consort, as was universally known, took a warm interest 
in the advancement of practical science, and, as President 
of the Society of Arts, often entered with the zeal of a 
practical man into the subjects brought before him at the 
society’s meetings, His royal son, and heir to the throne, 
the favourite Prince of England—if the good people of 
the principality will but for once allow us to call him so— 
has also already, and in many ways, shown his interest in 
the larger engineering works now going forward in the 
kingdom, and he will on Tuesday next formally open the 
great main drainage works of the metropolis. It was but 
a few years ago that, when in Canada, his Royal Highness 
also lent his presence to the opening ceremonies which 
gave Robert Stephenson’s last great work, the Victoria 
Bridge over the St. Lawrence, to the commerce of the New 
World. ‘The honour, we cannot but feel, was justly paid 
toa worthy profession~a profession which, in the words 
of the charter granted by George the Fourth to Thomas 
Telford and his associates, includes “ the art of directing 
the great sources of power in Nature for the use and con- 
venience of man.” 

When the Emperor of the French was no more than 
Prince Louis Napoleon, he stood in the theatre of the 
Institution, June 22nd, 1847, and spoke, at considerable 
length, upon the late Mr. Giynn’s paper, “ A Review of the 
Plans which have been proposed for connecting the Atlantic 
and Pacific Oceans by a Navigable Canal.” It may be 
that the Institution saw no great honour in this at the 
time, just as no great amount of importance was attached 
to the presence, at the Institution dinner of 1863, of the 
Duke of Augustenburg, but it cannot be denied that the 
words of the French prince of 1847 are of interest yet, 
when it is known that they were those of the French 
Emperor of 1865, and it will not be inappropriate to quote 
them here :— 

“T have taken great interest in this question, and have 
carefully studied the various projects that have been brought 
forward for forming a communication between the two 
seas, in Central America. On looking at the map, it will 
be seen at first sight that the easiest route will be by 
Panama, because it is the shortest; but it is well known 
that the shortest way is not always the best, and in this 
instance, when the difficulties of the case are inquired into, 
it will be evident that the route by Panama is not the most 
advisable, 

“ On the other hand, looking at the route by Tehuantepec, 
the project is gigantic, the expenditure would be great, and 
the harbour is not good. ‘The canal in that case would be 
too far northwards, and not convenient for European 
navigation, the currents of the Straits of Bahama opposing 
great impcdiments to vessels entering the Gulf of Mexico 
in that direction. If, however, the passage could be effected 
through the two lakes of Nicaragua and Leon, it would 
be of immense benefit and would cost less than in any 
other direction. 

“ Such a canal must not be a mere cutting, simply caleu- 
lated to convey European produce from one sea to the 
other ; it must be so proportioned as to render Central 
America a maritime state, prosperous by its interchange of 
its internal products, and powerful by its extensive com- 
merce. ‘To this intent a line should be selected for the 
canal through a country which would afford safe and com- 
modious harbours at its extremities, and throughout its 
course shoald form a junction with the greatest number of 
rivers, 

“If a canal could be made to cross this country of Cen- 
tral America, commencing at San Juan of Nicaragua, 
situated on the Carribean Sea, and ending at Realejo, on 
the Pacific, such a canal would completely satisfy the 


required conditions, for Realejo is a good harbour, and San | 


Juan offers a good roadstead from the north-easterly winds, 
whieh are the only violent ones upon the coast. 
at Panama, nor at Chagres, nor at any point of the same 
coast, is there any anchorage to be compared with that just 
mentioned. 

“It is not, however, sufficient that the canal shall have 
at its extremities two good ports; it must possess, in addi- 
tion, along its course a succession of natural basins serving 
as docks, which will enable a large number of ships to load 


| and discharge their cargoes with promptitude and safety. 


it is not unlikely that, the risk of broken welds being thus | 


removed, they will take the place of all tires now in use. 

We believe some small plate girders of Bessemer steel 
have been constructed, but its advantages would appear 
chiefly in large spans, where, in the case of iron, the 
weight of the bridge itself forms the greater part of its 
own load. For ordinary spans the present price of Bes- 
semer steel leaves no margin of advantage to the engineer. 
It is known, however, that it is being learned how to turn 
the commoner kinds of English iron to good account in 
the Bessemer process, and as the waste in manufacture is 
very little, and as a great number of firms are now com- 
peting in the business, it is in all respects probable that 
Bessemer metal will fall rapidly in price, and that its use 
will be as rapidly extended. 
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“In order that the canal may become the principal ele- 
ment of the advancement of Central America, it is not 
necessary merely to cut through the narrowest part of the 
tongue of land, but through that part of the country which 


|is the most populous, healthy, and fertile, and which 
is traversed by the greatest number of rivers, in order that | 
commercial activity may be communicated to the remotest | 


part of the interior. Now, a canal having its course from 
San Juan to Realejo will avail itself of the river San Juan, 
which receives a great many small streams, besides three 
larger ones, which are navigable by boats for a considerable 
distance inland. From the embouchure of the river to the 
Pacific Ocean the canal would run in a straight line about 
278 miles, enhancing the prosperity on either bank of more 
than a thousand miles of territory, taking into considera- 
tion the sinuosity of the lake and the course of the internal 
rivers. ‘The effect that would be produced by the annual 
passage through this fine country of two or three thousand 
ships, exchanging foreign produce with that of Central 
America, and spreading everywhere activity and wealth, 
would be almost miraculous. 

“At Panama, on the contrary, such a canal would only 
cross a country which is marshy, unwholesome, desolate, 
and uninhabitable; which would offer a passage of but 
thirty miles amidst stagnant waters and barren rocks, 
yielding no spot of ground fitted for the growth of a 
trading community, for sheltering fleets, or for the develop- 
ment and interchange of the produce of the soil. 

“If such a canal as that I have mentioned had been cut» 


Neither | 


Ireland would not, perhaps, have suffered during the last 
year (1846); because the fertility of the soil of part of 
Central America is such, that Indian corn could be produced 
in any quantity, at a very small cost, and could have been 
easily brought ‘to Europe; and, on the other hand, that 
country, if the canal were open, would offer an immense 
space for emigration, the climate being a with the 
exception of the district immediately upon the shores of the 
Carribean Sea. 

“If the various surveys which have been made by 
eminent men at the different places I have mentioned are 
considered, it will be seen that the peculiar tract of 
country, through the lakes of Central America, present the 
least formidable difficulties of execution. Mr. Baily, an 
English engineer, and other persons who have been con- 
sulted, are of opinion that it would be very easy to render 
the river San Juan navigable, the two large interior lakes of 
Nicaragua and Leon can be traversed by the largest ships, 
and the isthmus between the latter and the Pacific presents 
little orno difficulties for cutting a canal, as it is situated at 
the lowest part of the chain of mountains which cross the 
whole of America, For all these reasons, which might be 
more fully explained, it is very important that the investi- 
gations of engineers should be directed to that particular 
tract of country. This great undertaking is so worthy of 
exciting the zeal and sympathy of all enlightened men, 
that I hope it will be soon carried into effect. I shall be 
happy if it is in my power to contribute in any way to- 
wards such an enterprise ; and I thank the Institution for 
having invited me to be present at the reading of the paper, 
and thus affording me an opportunity of expressing my 
opinion upon the subject.” 

Even if the Prince was a little wrong as to some of his 
facts—and the information at command then was not as 
abundant as now—he, nevertheless, spoke in a manner 
worthy of an engineer, and at the same time showed—what 
is, of course, now well known—that he was a man of broad 
and enlightened views. Even if his speech be not now 
pertinent to the fact that our own royal prince has become 
a member of the Institution where it was delivered, it is not 
only interesting in itself, but in some measure bears out the 
fact of the estimation in which our profession is held by 
those in or near the highest places of earthly power. 


LITERATURE. 


The Life, Times, and Scientific Labours of the Second Marquis 
of Worcester ; to which is added a reprint of his Century of 
Inventions, and a Commentary thereon. By Henry Dicks, 
Esq., C.E., &c. London: Bernard Quaritch. 

[SECOND NOTICE. ] 

Ir it had been possible to gather from the musty records 
of the seventeenth century such a complete account of this 
life that it might have been described in a vivid picturesque 
manner, that would have been done long since. A really 
complete biography of Lord Worcester, which should 
make us know the man, see his figure before us as we read 
the words, feel the passions of the civil war in which he 
fought, hear the echo of the clashing arms that were borne 
in those eventful years through every county in the 
kingdom—would be, indeed, as Carlyle says, “ What I call 
a book.” A real biography of almost any man who lived 
in England in the middle of the seventeenth century, if it 
formed a complete picture of his life, his occupations, his 
pleasures, and his sorrows, would be interesting. How 
much more interesting, therefore, would be a clear and 
picturesque view of Lord Worcester’s career. His father 
was personally acquainted with the king, and largely con- 
cerned with politics during the rebellion. He himself, as a 
young man, distinguished himself at the head of a troop 
of cavalry raised in his native county, and was afterwards 
created Earl of Glamorgan during his father’s lifetime, 
and under this title came conspicuously before the world 
during the Irish disturbances of 1641. Here his life is 
merged for a moment with the general stream of history, 
and with the title of Lord Glamorgan he comes under the 
notice of all English historians as connected with one of 
Charles’ most unfortunate feats of diplomacy. Macaulay 
has said of Charles I. that he was not only a most 
unscrupulous, but a most unlucky dissembler, and when he 
| sent Lord Glamorgan to Ireland to get help from the 
| Papists by means of unlimited promises, while he stoutly 

denied the whole transaction in London, he met with his 

' usual bad fortune, and the little manceuvring of which he 

had been guilty became very plainly apparent. A mock 

trial of Lord Glamorgan, designed to save the king’s credit, 
took place at Dublin, but he was speedily released, and 
went to Waterford to raise an army amongst the Catholics 
for the relief of. Chester. That place fell, however, before 
he could come to its assistance, and after this we hear no 
more of the earl in connexion with the progress of events. 
| He shared the exile of the Stuart family, and lived fora 
time at Paris; but he returned to this country before the 
restoration, in the hope of raising money for the king’s 
| service. In London he was arrested by Cromwell's 
| government and lodged in the Tower, from which he 
| emerged at the restoration. His family fortunes, however, 
| were ruined ; the old castle in Monmouthshire, where the 








| 


sturdy cavalier, his father, had held out against the 

Commonwealth till the whole country lay prostrate at the 

fect of the Puritan chief, was a wreck, and the remainder 
| of his life was a long and fruitless struggle to recover 
| from Charles [1. compensation for his losses. This career 
it might naturally be supposed, a splendid oppor- 
| tunity to the biographer; but it does not appear from the 
+ hank now before us, that the records of the Beaufort 
| family are sufficiently rich in private details to enable a 
| writer of the present time to produce a vivid picture of 
| Lord Worcester’s life. ‘There are papers, documents, and 
letters in abundance, and it is clear that Mr. Dircks has 
| spared himself no trouble—collecting all the literary 
| material on which he could possibly lay his hands. 
| Unfortunately, however, they relate in most cases to public 
| events—events with which we are more or less familiar at 
the outset, and, with a few exceptions, they fail to light up 
the darkness in which the minor or domestic incidents are 


| offers, 
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shrouded. Under these circumstances, we think it would 
have been better if Mr. Dircks had refrained from laying 
them before his readers in such overwhelming abundance. 
Whenever it is the purpose of a writer to establish some 
opinion opposed to the general belief, or to work out a 
theory which depends for its value on the rigid accuracy 
of the facts premised, it is impossible to be too precise in 
quotations from official documents ; but when his object is 
to unfold a narrative, he puts an unnecessary strain upon 
the attention of his readers by loading his pages with 
prolix records couched in antiquated language. ‘The great 
literary fault of Mr. Dircks’ book is, that it consists toa 
great extent of extracts from letters and state papers. 
Documents are frequently given at full length, when the 
facts they contain might be easily told in a few simple 
words, and when no purpose is served by the reproduction 
of tedious official verbiage. Such records are useful 
materials for biography, but they are not biography itself. 
The conscientious care of a narrator is sufliciently shown 
by foot-notes referring to his authorities ; and except in a 
few cases, it is altogether needless to break the thread of 
his story by printing the authorities verbatim, in the text. 
It is true that a scene from the past may be sometimes 
best depicted in the quaint or rugged phrases common to 
the time, and now and then Mr. Dircks has acted wisely 
in giving us documents instead of narrative. In the 
seventh chapter, for instance, he has quoted largely from 
the writings of Dr. Bayly, chaplain to the first Marquis of 
Worcester, who has left a collection of disjointed anecdotes 
relating to the family he served. We should not be 
disposed to place great faith in the accuracy of Dr. Bayly’s 
statements, as he contradicts himself even in the passages 
Mr. Dircks has quoted. “TI have lived in Raglan Castle,” 
says the reverend divine, “three years, and in all that 
“ time I never saw a man drunk, nor heard an oath amongst 
“ any of all his servants.” Such astatement standing alone 
ae be all but incredible, considering the manners of the 
time; but we are not left to judge of its truth from con- 
temporary evidence, as the doctor proceeds to describe a 





ponderous practical joke perpetrated at the marriage of the | 
old marquis’ daughter, during which it is evident that 
one of the guests, clearly a dependant of the castle, was 
hepelessly overcome, and probable that the company | 
generally was —to quote from the rich vocabulary of | 
intoxication—more or less “ screwed.” The butt was 
married by a mock ceremony, accompanied by the clumsy 
ribaldries which passed for humour in those days, to one of 
the bride’s waiting women. When dead drunk he was 
put to bed, and made to believe in the morning that the 
whole transaction was a dream. ‘The incident gives us a 
significant giimpse of manners and customs at Raglan 
Castle, and is a real bit of biography as far as it goes. A 
more legitimate practical joke is played off on a party of 
hostile villagers who came to the castle to search for arms 
on the ground that Lord Worcester was a recusant. The 
old peer was not a man who would have admitted them 
into his stronghold through fear; but as it was, he had a 
trick in preparation, and allowed them to enter the castle. 
He led them up and down for a long time, and at last 
brought them to a great tower in which Lord Herbert, 
giving an early manifestation of his mechanical tastes, had 
constructed some waterworks. ‘These were started suddenly, 
and the noise of the descending cataract reverberating in 
the hollow tower, made, says Dr. Bayly, “Such a roaring 
“as if the mouth of hell had been wide open, and all the 
“ devils conjured up, occasioning the poor silly men to stand 
“so amazed as if they had been half dead; and yet they 
“saw nothing. At last as the plot was laid, up came a 
“ man staring and running, crying out,‘ Look to yourselves, 
“ my masters, for the lions are got loose.’ Whereupon, the 
“ searchers tumbled so over one another escaping down the 
“ stairs, that it was thought one-half of them would break 
“ their necks, never looking behind them until out of sight 
“ of the castle.” 

Almost all the vivid passages in the biography are 
drawn from the writings of the devoted chaplain. He 
was present during the siege of the castle, and details 
many of its incidents. We cannot help thinking that Mr. 
Dircks might have made more of this scene. Such little 
episodes of war, when described so fully as to show the 
persons engaged to be human beings of flesh and blood— 
not mere names—-excite the sympathies far more keenly 
than the grave records of history, which deal with events 
so vast that reference to minutiz becomes impossible. An 
episode is to a history what a landscape is to a map, and a 
biographer should always endeavour to give us pictures 
rather than surveys. Mr. Dircks has only furnished us 
with one picture of the siege extracted from the narrative 
of Dr. Bayly. 

One evening, during the hottest part of the cannonade, there came 
a musket ball in at the window of the withdrawing room where my 
lord used to entertain his friends with his pleasant discourses after 
dinners and suppers, which, glancing upon a little marble pillar of 
the window, from thence hit the marquis upon the side of his head, 
and fell down flattened upon the table, which, breaking the pillar in 
pieces, it made such a noise in the room, that his daughter-in-law, 
the Countess Glamorgan, who stood in the same window, ran away 
as if the house had been falling upon her head, crying out “Oh 
Lord! Oh Lord!” But at length finding herself more afraid than 
hurt she returned back again no less excusing her—as she was 
pleased to call it—rudeness to her father, than acknowledging her 
fears to all the company. To whom the marquis said, ‘‘ Daughter, 
you had reasou to run away, when your father was knocked on the 
head ;” then pausing some little while and turning the flattened 
bullet round with his finger, he further said, ‘Gentlemen, those 
who had a mind to flatter me, were wout to tell me that I hada 
good head in my younger days, but if I don’t flatter myself I think 
I havea good head-piece in wy old age or else it would not have 
been musket proof.” 

If some good simple-minded prattling admirer had 
played Dr. bayly to the second Marquis of Worcester, Mr. 
Dircks would have been enabled to write a more effective 
story ; but with reference to the life of his hero materials 
are so scanty that he is driven to conjectures very often 
for the purpose of filling up large gaps that would other- 
wise be left in the biography. We do not propose, 
however, to epitomise the political portion of the volume, 
asthe second part, which consists of a reprint of the 
well-known “Century of Inventions,” with an introduc- 





tion and commentary, requires notice. 





We cannot help thinking that Mr. Dircks overrates the 
importance of this work as much as Horace Walpole under- 
rates it, when in his book on “ Royal and Noble Authors,” 
he dismisses it as “an amazing piece of folly,” with a few 
words of contemptuous ridicule. At the outset of the in- 
troduction our biographer says that posterity is “indebted” 
to the Marquis of Worcester for this “ ever memorable 
production.” Now, we do not care to dwell on the doubts 
that have been uttered concerning the marquis’ assertion 
that he had actually perfected apparatus for accomplishing 
all the objects enumerated in the “ Century.” With the ex- 
ception of a few among the problems proposed they would 
not offer insuperabie difficulties to any one familar with 
the mechanical appliances of the present day; but inasmuch 
asthe Marquis’s work consists simply of assertions that he had 
accomplished a series of mechanical difficulties, without a 
single description of the means which he employed, it is 
absolutely valueless as a contribution to scientific know- 
ledge. Even when it was published it was nothing but a 
crow over the authors’ own cleverness. ‘That he was 
entitled to crow we admit freely—that he intended to 
write the book describing his inventions which he pro- 
mises to the public in the ‘ Century ” we are ready to admit 
also, but he did not do so, and the “Century” is his 
only gift to posterity. Even if he had written the 
promised descriptions, the problems themselves are, 
for the most part, so unimportant that little advan- 
tage would have ensued to the marquis’ descendants. 
It is scarcely going too far to say that to ourselves, no ad- 
vantage whatever would have ensued, The “ Century” is, in 
point of fact, an amusing scientific curiosity, like a Chinese 
puzzle or a conjuring trick. So far as the celebrated 68th 
article is concerned, on which is supposed to rest the 
marquis’ claim to be the inventor of the steam engine, the 
obscure hints concerning the means for accomplishing the 
end in view which the “ Century ” gives, would be wholly 
unintelligible to a generation unacquainted with the power 
of steam. By the time, however, that Mr. Dircks has got 
through his biography, and comes to deal with his hero’s 
literary remains, his affections almost overbalance his 
reason, and the maternal instinct comes into full operation. 
“ Never, surely,” he says,” “did two talented writers in 
“ different departments of our literature figure so unfortu- 
“ nately and contemptibly as Walpole and Hume in their 
“unseemly efforts to misrepresent and malign their 
“country’s noblest mechanical genius.” Poor Horace! 
what sledge-hammer blows for the shoulders of that 
pleasant, scandal-loving gossip—the social pet to whom all 
subjects of importance were trifles, and all trifles im- 
portant! Mr. Dircks goes on to demand our admiration 
for the Marquis’s book, on the ground that all mechani- 
cians in the seventeenth century concerned themselves with 
puerilities. It is a singular argument, because it involves 
the Marquis’s reputationjin the common censure bestowed 
on the engineers of his age. No doubt they did deal in 
puerilities, and so did the Marquis, far ahead of them as he 
undoubtedly was. Mr. Dircks acknowledges that the 
“Century” “has but slender claims to our notice as a 
“literary performance; but he thinks that, “in the 
“ absence of his elaborated work, it is fortunate that this 
“ precious relic has come down unmutilated to our time.” 
If Mr. Dircks derives pleasure from perusing it, we too are 
heartily glad that it has not been lost ; but if the “ Century” 
had never been written we cannot see that mechanical 
science would have suffered to any appreciable extent. 

We say this with much diffidence, because our author is 
terribly hard upon all writers who do not show themselves 
ready to bow the knee before his idol. He falls foul of 
Mr. Muirhead amongst others, and implies that the 
biographer of James Watt has cheated the Marquis of 
Worcester of his due. It has always seemed to us that 
Mr. Muirhead shows great interest in the life of the 
marquis, and that he pays abundant respect to his early 
mechanical genius. He exposes the Marion de l’Orme 
story with great care, and so far contributes to establish the 
Marquis’s claim to originality. _Then Mr, Robert 
Stuart gives a complete sketch, two or three chapters 
long, of the Marquis’s lite in the course of his 
“ Anecdotes of Steam Engines,” and discusses, with 
great interest and respect, the probable construction 
of the waterworks at Vauxhall. But this moderate 
faith will not save a man in the estimation of 
Mr. Dircks. Indeed, we fancy that, as a teetotaller hates 
moderate drinkers even more than drunkards, so Mr. 
Dircks is more indignant with a writer who regards the 
Marquis’s inventions with mild approval than with one 
who fails to comprehend him altogether, and ridicules his 
“Century” as chimerical and absurd. Of course, Arago, who 
has ventured to expatiate on De Caus, meets with no 
mercy, and De Caus himself is pooh-poohed altogether. 
Mr. Dircks’ book includes most of the materials required 
to form a correct judgment on the merits of the hero, and 
little harm is likely to be done by his determined partisan- 
ship; but we cannot help regretting that he has not 
adopted a tone which would be better calculated to carry 
with it the sympathies of his readers. 





Tue Mackay Guy.—The long-expected Mackay gun, manufac- 
tured at the Mersey iron and steel works, has at length arrived at 
Woolwich Arsenal, and was proved atthe ordnance butt on Tuesday 
last. The gun was fired one round only, the charge being a cartridge 
of 50 1b. of powder, and a proof projectile of plain cast iron, with 
flat ends, weighing 336]b. Major Freeth, inspector of artillery, 
directed the proof, which was atiendeud by Mr. Mackay on his own 
Lehalf, and Mr. Yates representing the manufacturers, On the 
usual test and examination made after each round it was discovered 
that the plug at the end of the bore was set back by the force of the 
concussion, leaving a small space, two inches in depth, visible only 
to a practised eye, but of considerable detriment in its present con- 
dition. The proof was consequently at anend. The defect, it is 
stated, will be made good, and the gun will be submitted to further 
proof, It weighs 10% tons, is 14ft. long, with 8in. diameter of bore, 
and is rifled with twelve grooves. The gun consists of a first solid 
forging from muzzle to breech, hooped over from the trunnions to 
the breech, tho trunnions forming also a separate piece. The 
grooves, which are cut at a very sharp twist, are of the same depth 
and form as those used by Bashley Britten for firing lead-coated shot, 
= are termed “windage grooves,” the gas passing through 
them. 





OPENING OF THE MAIN DRAINAGE. 


A Great number of noblemen and gentlemen, including the prin- 
cipal members of both Houses of Parliament, have accepted the 
iuvitation of the Metropolitan Board of Works to be present at the 
opening of the Main Drainage Works, by bis Royal Highness the 
Prince of Wales, on Tuesday next, 

Invitations have also been sent to his Majesty the King of the 
Belgians, aud his Royal Highness Prince Alfred, but no reply has 
yet been received. The guests will go by special train from Charing- 
cross at 11.15 to Plumstead, where a junction will be made with the 
contractor’s railway, so that the special train will go right on to the 
works at the outfall, at Crossness Point. The Prince of Wales, with 
about thirty or forty of the most distinguished guests, will leave the 
House of Commous stairs at eleven o’clock, and will go direct to 
Barking, where they will inspect the outfall at that point, and also 
the great reservoir. Thence the royal party will take the steamer 
again to Crossness. They are expected to reach the latter place at 
about one o'clock, so that the guests will havea clear hour to inspect 
the works there before the arrival of his Royal Highness and his 
party. 

The chairman and Mr. Bazalgette are to attend the Prince. On 
arriving at Crossness Mr. Bazalgette is to give the company a brief 
outline of the main drainage scheme, in a large workshop, which 
will have plans illustrating his description on the walls. ‘The com- 
pany will then proceed to the engine house, while the Prince is in- 
specting the reservoir and underground works, valves, and pumps, 
and on entering the engine-house the Prince will start the four 
engines, which will be the opening of the works. Up to that time 
the sewage will be stored in the main outfall sewer (as it has 
hitherto been in the tide-locked sewers in the low districts), and 
from which it can discharge only at the time of low water, flowing 
back to London with the flood tide. Lut on starting the engines 
the sewage in the main sewer will be henceforth hfted into the 
reservoir, into which there will be a continuous flow from the main 
sewer at all times, and thenceforth an end of staguant sewage or 
deposit. The reservoir will be discharged through pipes at the 
bottom of the river during the first two hours after high water only, 
when the river is full, and the tide flowing towards the sea. The 
party will return from Crossuess by a train at 3,45.—TZimes. 
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Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

2870. Josrri SukrraRv, West Brompton, Middlesex, “ Improved arrange- 
ments for the protection of watches, purses, and other valuables worn 
on the person.’’— Petition recorded 17th November, 1864. 

$048. CARL ALEXANDER MARTIUS, Warrington, | hire, “T ents 
in the application of photography to the ceramic arts or wo glass."—A 
communication from Johan Baptist Obernevter, Munich.—Petition re- 
corded 6th December, 1864. 

3205. PauL ANDRE Kooer, Paris, “ Improvements in smoke consuming 
furnaces.” —Petition recorded 3ist December, 1864. 

334. Henry Masrens, Bristol, “ lLmprovemeuts in connection with sewing 
and other machines,” 

342. Romaix De Bray, Rennes, France, ‘‘ An improved reflecting appa- 
ratus for street and other lamps.” 

343. Joun BuTLeR WatTrTERKS, Maidstone, Kent, “Improvements in ma- 
Ghinery and apparatus for brushing the hair.”— Petitions recorded 7th Feb- 
ruary, 1865. 

489. Joun Keiauiry and Ricarp Surriarp Laister Dyke, near Bradford, 
Yorkshire, “ Improvements in circular box looms.” 

500. James NICHOLAS, Aspull, near Wigan, Lancashire, “ Improvements in 
the process or apparatus for producing vil and coke trom coal and slack.” 
— Petitions recorded 2nd February, 1865. 

530. Grore@x Scork, Clarendon-gardens, Maida-hill, London, ** Communica- 
ting with the guard of a railway train by means of a folding foot-board.” 
— Petition recorded 24th February, 1865. 

545, PeRDINAND DANcaRT, Charing Cross, London, “ Improvements in appa- 
ratus or bell alarms to facilitate the tion between p e 
and guards of railway trains, which said apparatus is equally applicable 
to apartments and ober similar purposes.” 

549. WILLIAM Sim, Glasgow, Lanarkshire, N.B., “‘ An improved method of 
extracting gases from mineral oils, and in employing tue same for illu- 
minating and heat producing purposes, and ia the machinery or appa- 
ratus connected therewith.” 

553. Joun Buackig£, jun., North Woolwich, Essex, ‘‘ Improvements in 
signalling apparatus, specially applicable tu sigualling on board ship.”—A 
communication from John Blackie, Washington, U.8S.—Petitions recorded 
27th February, 1865. 

563. Daviw CHaLMens, Glasgow, Lanarkshire, N.B., 
the manutacture of textile fabrics, and in the 
employed therefor,” — Petition recorded 28th February, 1865. 

577. Joun Dovb, Oldham, Lancashire, ** lmprovemeuts in mules for spinning 
and doubling.”—Petition recorded lat March, 1865. 

582, Joun Muink Herusrinoron, Manchester, “ lwprovements in making 
the joints of steam generators, and parts connected therewith,” 

584. SAMUEL Hopkinson and Epwin Hopkinson, Bradford, Yorkshire, 
* Improvements in smoke consuming apparatus,” 

586. Joun KinkLAND, Liverpool, ** An improved arrangement of and addi- 
tion to certain parts of omnibuses and other vehicies, to indicate the 
number of passengers carried.” 

590. WiLtiaM Epwaap Newton, Chancery-lane, London, “ An improved 
process and apparatus for impregnating wood with chemical solutions.”— 
A communication from Ernest Bazin aod Jules Hémery, Rue St. Sevas- 
tien, Paris, 

592. Rowert Jounson, Waterloo-place, Pall Mall, London, *‘ Improvement 
in constructing strained wire fences,” 

504. Wituiam CLARK, Chancery-lane, London, “ Improvements in the 
manufacture of buttons,”—A communication from Joseph Edouard Mistler, 
Boulevart 8t. Martin, Paris. —Petitions recorded 2nd March, 1865. 

606. Joun HenkyY Jonson, Lincoln’s-inn-tields, London, ** improvements in 
stopping bottles.”—A communication from Henry Bateman Goodyear, 
New Haven, Connecticut, U.S. 

603. Henry Tayior, Nottingham, “I ts in the of 
jace or other fabrics made on bobbin, net, or Lwist lace machines, and in 
the machinery or apparatus employed therein.” 

610. Louw Le CHkvaLuerR CoTraM, Winsley-street, London,” “ An im- 
provement in fitting sliding partitions in stables aud other buildings.” 
GL2. WILLIAM ULULoW, Sheflicld, Yorkshire, ** Improvements in the manu- 

facture of sheep shears,” 

614. Jossru Wuitiry, Bowman-lane, Leeds, Yorkshire, “‘ Improvements 
in casting steel railway wheel tyres.” 

616, ‘IuomMas TURTON, Cross Smithtield, Sheffield, Yorkshire, “An im- 
proved machine for shaping file or other * blanks’ by means of divs fitted 
into vibrating jaws.”— Petitions recorded 4th March, 1865, 

620. RiCHAKD AKCHIBALD BRrooman, Fleet-street, London, “* Improvements 
in pumps.”—A communication from, Honoré Maury, Havre, France, 

624. Faancis Cauicnsuank, Edinburgh, Mid Lothian, N.B., ** improve- 
ments in coatings for the prevention of the fouling to which iron and 
other ships and structures are ordinarily jiable in sea water,” 

626. WituiaM Joun OLiverR, Manchester, * An imp d means of securing 
and protecting the india-rubber rings of buffer springs of railway car- 
riages, which invention is also applicable, to air pump and valve seatings 
and lids faced with india-rubber.” 

6°8. WiLtiAM Rippix, Guilford-road, South Lambeth, Surrey, “ Improve- 
ments in hooping or binding bales.” 

630, Grornos Nimmo, Jersey, New Jersey, U.S., ‘‘ Improvements in the 
manufacture of crucibles and pots in which metals or other su ces 
may be melted,""—Petitions recorded 6th March, 1865. 

634. RICHARD ARCHIBALD BROOMAN, Ficet-street, Loudon, “ Improvements 
in tubular boilers.”—A communication from Louis Felix Meunier, Lille, 
France.”—Vetition recorded Tth March, 1865, 

644. Joseru Wabswoxtn, Marple, Cheshire, and James WapbsworTH, 
Heaton Norris, near Stockport, Lancashire, ** Improvements in machivery 
or apparatus for cutting and shaping metals, making nails, rivets, and 
similar articles.” 

646. GroxGe IneLaNd, Handsworth, Staffordshire, ‘ Improvements in 
stoppers for closing bottles, and for other like purposes,” 

648. JouN SuaNks, Barrhead, Renfrewshire, N.B.,*‘ Laprovements in water 
closet apparatus.” 

652. FREDERICK WILLIAM TURNER, Linslade, Buckinghamshire, “ Improve- 
ments in machiuery fur grinding corn and other substances, and in horse 
gear or apparatus for driving the same, which horse gear is also applicable 
for driving other machinery.” 

654. WitiiaM Ciay, Liverpool, “ An improved manufacture of iron forg- 
ings.” —Petitions recorded 8th March, 1865. 


Inventions Protected for Six wlouths by the Deposit of 
Complete Specifications. 
769. Sotomon SALLy Garay, Boston, Suffolk, Massachusetts, U.S., “ Im- 
roved hi for facturing paper and cloth lined paper collars 
for gentlemen and ladies.”—Deposited and recorded 20th March, 1865. 
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786. Joun Henry Jonson, Lincolu’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of looking glasses or mirrors, and in apparatus em- 
ployed therein.”—A communication from Alfred Tavernier, and Edouard 
Dodé, Paris.— Deposited and recorded 21st March, 1865. 





Patents on which the Stamp Duty of £50 has been Paid. 

202. Josian Grorer Jennines, Holland-street, Blackfriars-road, Surrey.— 
Dated 22nd March, 1862. 

814, WiLLIAM Greenway, Birmingham.—Dated 27th March, 1862. 

966. WittiaM Epwanp Newton, Chancery-lane, London.—A communica- 
tion.— Dated 4th April, 1862. 

1034. CHARLES BantuoLtomew, Broxholme, Wheatley, near Doncaster, and 
Joun HeprixsTauL, Masbrough, near Rotherham, Yorkshire.—Dated 10th 
March, 1862. 

806. GeorGx Hanrsuorsek, jan., and DANIEL Grainger Warp, Dudley, 
Worcestershire, and WILLIAM WOOLLEY, Tipton, Staffordshire. —- Dated 22nd 
March, 1862. 

828, WiLLIAM CLissoLp, Stroud, Gloucestershire. —Dated 25th March, 1862. 

915. Henry WILLIAM Cason and Grorgs Faaa, Chiswe:l-street, London. 
—Dated Ist April, 1862. 

919. Hexry Joserii Mavor, Swansea, Glamorganshire.—Dated Ist April, 


1862. 

940, Grorce Bower, Ashton-under-Lyne, Lancashire, and JouN QUALTER, 
Dukinfield, Cheshire.—Dated 3rd April, 1862. 

988. Joseru Watremez and ALoys Kioru, Aix-la Chapelle.—Dated 7th 
April, 1862. 

1192. Wiu1aM Hagoert, Sherborne, Dorsetshire.—Dated 24th April, 1862. 
$815, EpMuND MorkwOOD, Stratford, Essex, aud ANDREW WhiyTock, Little 
St. Andrew-street, St, Martin’s-lane, London. —Dated 24th March, 1862 
$25. EvMUND Morkwoop, Stratford, E-sex, and ANDREW WhlyTock, Little 
St. Andrew-street, St. Martin’s-lane, London.—Dated 25th Merch, 1862, 


967. WILLIAM EpwarkD Newton, Chancery-lane, London.—A communica- | 


tion.—Dated 4th April, 1562. 

813. Bensamin FuRet, East-street, Walworth, Surrey.—Dated 24th March, 
1862. 

817. Joun Stewart, Glasyow, Lanarkshire, N.B.—A_ conimunication.— 
Dated 24th March, 1862. 

830. Lro Dk La Peyakouse, Panton-street, London.—Dated 26th March, 


1862. 

859. WittiAM Forp SMirn and AnTuur Coventay, Gresley Ironworks, 
Ordsal-lane, Salford, Lancashire,— Dated %7th March, 1862. 

901. JAMES Moone CLEMENTS, Birmingham.— Dated 3ist March, 1662. 


62, 





822. ALFRED Fayer, Manchester.—Dated 25th March, 15 

$54. Ropsrt De Bray, Finsbury-square, Londow.—A communication.— 
Dated 27th March, 1862. 

994, JouN Wuiirrnoust, Birmingham.—Dated Sth April, 1£62. 

829. Joun Tuomas Lort, berwick-street, Pimlico, Middlesex. —- Dated 25th 
March, 1862. 

873. Younes Parrrey, Upper Belgrave-place, Pimlico, Middlesex.— Dated 
20th March, 1862. 

875. IsRatL Moxnis, Es-ington, near Wolverhampton, Staffordshire. —Dated 
29th March, 1562. 

929. Rozerr Morton, Stockton-on-Tees.—Dated 8rd April, 1:62. 


Patents cn which the Stamp Duty of £100 has been Paid. 





the same.”—A communication from Oliver Rogers Burnham, New York, 
U.S.— Petition recorded 2nd March, 1865. 

630. Grorek Nimmo, Jersey, New Jersey, U.S., ‘‘ Improvements in the 
manufacture of crucibles and pots in which metals or other substances 
may be melted.” —Petition recorded 6th March, 1865. 


And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specificatioas Published during the week ending 
25th March, 1865. 
2484*, 4d. ; 1267, 1s. 6d. ; 1272, 8d. : 1273, 4d. ; 1274, 4s. 10). ; 1278, 8d.; 
1280, veds 1281, 6d. ; 1282, 4d. ; 1283, 6d. ; 1284, 10d,: 1285, 4d.; 1288, 8d.; 
1289, 4d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 


| otfice Order, made payable at the Post-office, 5, High Holborn, to Mr. 





662. JosuvuaA Wonton, Smethwick, Staffordshire.—Dated 291h March, | 
fr 


1558. 

€05, WittiaM Epwanp Witky, Great Hampton-street, Birmingham.— 
Dated 23rd Maret, 1858. 

633, Westley Ricuankps, Birmingham.—Dated 25th March, 1858. 

628 


1, 1853. 
Tue 
July, 1858, 





Notices to Proceed. 

2852. ArntHUR WALL, Clapton, Middlesex, ‘* An improved combination, or 
improved combinations of materials to be used as fuel.” —Petition r.corded 
lith November, 1864. 

2885, ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the preparation of materials to be used in the purification of gas for 
illumination.” 

2888, James Pernin, Rochdale, Luncashire, ‘‘Improvements in valves for 
regulating the flow of steam in steam engines.” 

2890. EpWARD Stewart JONES, Liverpool, “‘ luproved means of obtaining 
and applying motive power forthe propulsion of navigable vessels."— 
Petitions recorded 18th November, 1864. 

2891. JoserH Prituirs, Grevt Suffolk-street, Southwark, Surrey, ‘‘Im- 
provements in apparatus for the prevention of accidents in connection 
with steam boilers,” 

2892. Joun Gaxkett Tonour, Southampton-buildings, Chancery-lane, 
London, “ Improvements in tire-arms and cartridges for the same, also 
in the mode of mounting bayonets thereon.”—A communication from 
Florencio Redondo, Alcolea del Pinar, Guadals jaca, Spain.—Petitrons 1e- 
corded 19th November, 1864. 

2901, WILLIAM Epwarp Newron, Chancery-lane, London, ‘Improvements 
applicable to fire places for heating apartments.”—A communication from 
Frederic Passy, Rue st. Sébastien, Paris, 

2905. Sterusn Bournt, Headstone Drive, Harrow, Middlesex, ‘* Improve- 





ments in vent pegs and valves, chiefly applicable for regulating the pas- | 5 
i pe 7: yan couse Bee pas | improper lateral oscillation. 


sageof air or gas or other fluids into and from vessels containing beer 
and like liquids,”— Petitions recorded 21st November, 1864. 

29009. Joun Wy.iktand James Rew, Glasgow, Lanarkshire, N.B., ‘ Improve- 
ments in apparatus for the manufacture of * impressed gold,’ and similar 
paper hangings.” 

2910. GusTAV Korrern, Barmen, Prussia, ‘* Improvements in the manufac- 
ture of pockets, which improvements are also applicable to the matnufac- 
ture of bags for containing cash, samples, or for other similar purposes.” 

2917. Rosekt Morrison, Newcastle-upon-Tyne, * Improvements in steam 
hammers, anvil blocks, and their foundations.” 

2918. THOMAS MAKDOUGALL Baisnanr, Liverpool, ** An improved power 
engine to be worked by steam or other elastic fluid.”— Petitions recorded 
22nd November, 1864. 


| bse “ 
JaMES Nurra.L, Walmersley, near Bury, Lancashire.--Dated 25th | Che wennet. Se 


MAS WELE and James Craig, Tutbury, Derbyshire.—Dated 30th | 


2920, GUSTAVE MAILLARD DE Bayer and Joseru EmiLe ViGouLETE, Nelson- 
square, Surrey, ** An improved method of compounding, by agglomera- | 


tion, artificial fuel.” 

2021. Peter Garnett, Cleckheaton, Yorkshire, “ Improvements in ma- 
chines for opening and scribbling fibrous substances. and in the tools 
employed in the construction of inserted toothed wire rollers.” 

2922. Joun Patey and Tuomas Rawstuornr, Preston, Lancashire, ‘‘ Im- 
provements in mules for spinning.” 

2924. Strorugr Prick, Highbury, Middlesex, ‘‘ An improved apparatus 
for lifting or assisting to lift window sashes and other lke frames.” 

2926. JOUN SACHEVERELL GisBorNE, Liverpool, “ Improvervents in mecha- 
nical apparatus by which motion can be communicated or transmitted 
from one place to another, and between diffcrent parts of a ship or other 
structure, to exhibit orders, messages, or sig uals.” —Petitions recorded 23rd 
November, 1864. 

2932. Joun Kissack, Liverpool, ‘Improvements in warming and venti- 
lating apparatus.” 

2933. JaMgs Eastwoop, Blackburn, and WiLL1AM Wapsworti, Manchester, 
Lancashire, ** Anjimproved ineans or method of, and apparatus to be em- 

loyed for finishing cotton pieces in the gray.” 

2941, PrBRREe Evie Gaires and Evers Zeuinicki, Paris, ‘* Improved appa- 
ratus for engraving."—etitions recoracd 24th November, 184. 

2969. Marc ANTOINE Francois MENNons, Abingdon Chambers, Westminster, 
** Improvements in hot blast furnaces.""—A communication from Nicolas 
de Telescheff, Ofitzerskaia, St. Petersburg, Russia. 

2074. Vixcent Gacne&, Nantes, France, ** An improved systen of paving.” 
— Petitions recorded 29th November, 1564, 

38086. Groror Dixon, London, * Improvements in the manufactr re of ruche 
for chenille and upholsterers’ trimmings.”"— Petition recorded bth December, 
1864. 

3205. ALFagp Vincent Newton, Chancery-lane, London, “ Certain improved 
means tor stopping leaks in boier tuber.”—A communication from 
Richard Lavery anu Sinclair Stuart, Boston, Massachusetts, U.s.—Peti- 
tion recorded 24th December, 1864. 

3227. WiLLiAM Henry Preece and ALFRED Brproroven, Southampton, 
“ Improved apparatus for signalling in railway trains."—Petition recorded 

1864. 


210. THomMas StKKL, Gloucester-terrace, Hyde Park, London, ** Improve- 
ments in apparatus for lowering boats and disengaging them from their 
tackle.”—Petition recorded 25th January, 1865. 

292, Cuakies Lunetey, Deptford, Kent, ** Improvements in armour-plated 
ships, forts, gun carriages, and works of defence, aud in fastenings to be 
employed therein,”— Petition recorded 2nd February, 1865. 

303. Marrnew Buank, Cariton, Notungham, “ Improvements in working 
ships’ pumps.”—Petition recorded 8rd February, 1865. 

338, CHARLES LuNGLEY, Deptford, Kent, * Improvements in steam engines.” 
— Petition recorded 7th February, 1865, 

433, CHARLES LUNGLEY, Deptford, Kent, “ Improvements in ventilating 
blinds or screens, and in means of ventilating ships and vessels.”—Petition 
recorded 15th February, 1865. 

503, AARON BARKER, Millgate, near Rochdale, Lancashire, “ Certain im- 
provements in looms for weaving.”—Petition recorded 23rd February, 


1365, 

556. Sovomow SaLiy Gray, Boston, Suffolk, Massachusetts, U.S., ‘‘ Im- 
provements in paper and cloth-lined paper coliars for ladies and gentle- 
men.” — Petition recorded 28th February, 1865, 

688, WILLIAM Sparks THOMSON, Boulevart Poissonitre, Paris, ‘‘ Improve- 
ments in covered steel for criuoline skirts, and in machinery for covering 








Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘Luk ENGINGER, at the office of her Mujesty’s Commissioners of lalents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Loilers, Fittings, §c. 

2248. R. Townsend, Sheffield, ** Tallow cup or lubricator fer the culinders 
and valves of steam engines, sian hammers, and vlther purposs.’— 
Dated Lith September, 1864. 

This taliow cup or lubricator consi-t?, principally, of a closed vessel of a 
cylindrical or other shape, provided wita a tap at the top, and also a second 
tap at the buttom ; so far it is like an ordmary double tay cup. The upper 
tap is furnished with an open cup, in which is a perforated plate or sieve 
for preventing any impurities in the tallow or oil from passing into the 
vessel. This tay and cup are for charging the vessel with tallow or oil 
without removing any screw plugs, There is also a second small opening, 
drilled diagonally or otherwise through the plug of this tap, which (wien 
the tap is opened) allows the air in the vessel to escape at the side as the 
tallow or oil descends from the open cup. From the lower tap (which has 
only ene opening through the plug) a vertical tube projects upwards 
towards the top of the vessel above the tallow or oil, and in this tube is 
placed a rod, which acts as a doubie piston valve, the upper end of this rod 
Serving as a valve to close the opening of the upper tap, and the lower end 
of the same acting as a valve tu close the opening of the lower tap, and 
the length of the rod being so arranged that the opening of one valve stall 
se the other, and vice versd. ‘The lower part vf the tube is perforated 
so a3 to admit the tallow or oil to the inside of the tube, on! hence to the 
lower tap. To charge the vessel with oil or tallow, the lower tap must be 
closed, and the upper tap being opeved, the oii or tallow 1s poured into the 
open cup at the tup, and flows through the sieve and the upper tap into 
ir at the same time passing out through the small diagonal 
or other opening above named, The upper tap must theu be closed, and 
the lower one opened, and the result wiil be tbat, as soon as steam is 
admitted to the cylinder, it opens the lower valve xnd steam passes into the 
verse] and al'ows the oil or tallow to flow therefrom; but the instant the 
steam is shut off, and a partial vacuum is formed, it closes the lower valve 
and preveuts any more tallow or oi) from passing off until steam is again 
admitted. 

2252. A. V. Newton, Chancery-lane, London, ‘‘ Preventing incrustaltion in 
steam boilers.’—A communication.— Dated 15th September, 1864, 

Tie patentee claims preventing toe formation of scaie in steam boile:s, 
by means of elcetric currents obtained and applied as deser.bed, 

2272. L. Catomer, Paris, ** Mechanism for produciag a continuous rolary 
mation.”— Dated 16th September, 1864. 

This invention consists in certain appliances for causing a wheel to 
revolve by the accion of weights or counterbalenccs adjusted and acting on 
the sume spindle which carries the wheel, pulley, or such like.—Not pro- 
ceeded with. 

2285. E. Suaveuter, Clifton, and F. L, F. Caiwuet, Paris, “ Locomotive 
cugines.”"—Dated 1ith Sepicmber, 1864. 

In carrying out this invention the patentees arrange the axle boxes of 
locomotives so that they can slide in their guides, nut only vertically, as 
heretvfore, but also laterally a short distance either way, and the patentees 
employ springs, which tend to keep the axle boxes midway between the 
limits of their lateral travel, and the wheels ranging correctly for running 
over a straight road. When the engine arrives at a curve, the pressure of 
the rails on the wheel flanges overcomes the springs, aud the wheels with 
their axle and axle box move sideways and adjust themselves to the curve. 
The springs ere adjustable, so that on the one hend they may yicld with 
sufficient freedom, and on the other may prevent blows or any vielent and 





















Ciass 2.—TRANSPORT. 

fucluding Railways and Plant, Road-Malking, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, boats, Curriayes, Carts, 

Harness, &c. 

2160. M. BARLAND, Mount-strect, Grosvenor-square, London, ** Improvements 
in obtaining motive power, and in applying the same to the propulsiwn 
of ships or vessels, and to other useful purposes.” — A communication.— 
Dated 2nd December, let4. 

This invention consists, chiefly, in propelling ships by means of wind- 
mills placed and arranged in a special manner on the decks of the ships to 
be propelled. 

2165. J. Banner, Cork, ‘ Communicating, watching, and signalling through- 
out rawway trains.” —Duted 3rd Septeinber, 1864. 

The First part of this invention cousists im piacing a looking glass, 
mirror, or other material capable of reflection, or avy number of them, 
upon engiuves, carriages, vans, or other velicies composing trams, or other- 
wise, either by the side, on the top, or in any other part of them, in such 
a manner that any unusual motion taking place, or object making its 
appearance outside any part of a train, carriage, or vehicle, and being 
reflected in the glasses, mirrors, or other reflecting materials, may attract 
the attention of the driver, fireman, guard, or other officer in charge. A 
similar effect is to be produced after dark by the use of side lamps, throwing 
the light from them upon the sides of trains, and the rftlection of the 
light itself in the glass or other reflecting material, so that any object 
oscillating or being moved between it anu the side lamp can at once be 
detected as by day. The next part of the said inventiva consists in placiug 
steps or foutboards across carriages or other velicies at their ends outside 
above the buffer blocks of any suitable width, aud so constructed and 
applied as to form @ passage across (without interfering with the hooking 
of couplings), and as a means of stepping from one vehicle to another by 
reducing the space between each to about two feet tuv inches. The enas 
of the cross front boards are to be in line with the outer edge of each top 
foot-board, as seen ou avy ordinary railway carriage. Shoula the guard, or 
any other man skilled in the running of trains, desire to puss trom any 
particular carriage of a tiain to another, he can do so along the ordinary 
tuot board on to the foot board before named, hand hold being provided 
extending round the ends (one at each end) of sucl carriage or vehicle step, 
being over the space between the vehicles. The third and last part cf the 
invention combines the introduction of one, two, three, or more glass 
lights at the height of the quarter lights, in each partition between the 
compartments of a carriage, «nd at the enus of carriages, so that the entire 
carriage may be looked through from end to end, and from one carriage 
into another.—Not proceeded wilh. 

2179. J. Suitu, Nottingham, ‘ Saring ships or other vessels fom sinking.”— 
Dated 6th September, \s64. 

This invention bas reference more especially to :hips or other vessels 
having two decks, the lower deck about the water lie, baving divisions 
according to the size of the ship or vessel, There is u hatchway (or there 
may be more than one) to such division, which hatchway or hatciways is 
or are constructed aifferently to those heretofore used. ‘The outer framing 
of the hatchway is made broader than hitherto, anl also lower, and 1s 
rendered air-tight and water-tight. Between ihe framing of the hatchway 
and the hatchway itself or the lid, the patentee places a layer of vulcanised 
india rubber or equivalent material, and presses the lid on the framing by 
screws or similar contrivances. This lid is screwed down, or otherwise 
secured, and rendered air-tight and water-tight. He employs one, two, or 
more pumps for forcing air, the number of pumps varying according to the 
size of the ship or other vessel, with requisite pipiug to conduct air to 
different parts of the ship or vessel. He also employs indicators and safety 
vaives of ordinary arrangement. He makes the windows or other 
outlets of the ship or vessel air-tight and water-tight, and under- 
lays the framing thereof with vulcanised india rubber or equivalent 
material, so as to render the same air-tight and water-tignt. Altuough 
ships and vessels having two decks and divisions are best adapted for this 
invention, the invention is also applicable to ships or other vessels of other 
construction. 















2184. W. H. Warp, Hatton-garden, London, ‘ Tramways.”—Dated 7th 
September, 1864. 

Oue portion of this invention consists in the use of one or more parallel 
grooved rails (of such construction as not to cause any unevenness of road- 
way), placed in the roadway with their grooves upward, so as to admit of a 
corresponding projection or flange on the head of the carriage wheels to 
roll in and retain the coach on the line of rails. The passenger or other 
carriages are constructed with a passage through the inside centre, of 
sufficient width for persons to pass, and with seats on either side, the backs 
of the seats being made to turn over so as to force forward or backward 
agreeable to the occupant’s pleasure, with suitable and appropriate 
foot-boards placed near the bottom of the seat frames for the use, con- 
venience, and comfort of the passengers during their journey.—Avt pro- 
ceeded with. 

2191. R. D. Cuatrenton, Highbury, “Coupling apparatus.”"—Dated sth 
September, 1864. 

This invention is particularly intended for use in coupling railway 
carriages and wagons, but is applicable for other purposes where couplings 
are required. As applied to railway carriages the coupling apparatus is 
constructed as follows :—The inventor forms the outer end of the draw bar 
at each end of the carrriaze with a bell or open mouth. At the back of the 
upper side of the bell or open mouth he mounts eccentrically a semi- 
cylindrical or other shaped block, which, in its normal position, partially 
closes the mouth at beck, but when pushed from the outer end rises by 
turning on its axis and leaves the mouth clear; it falls again of its own 
weight when the pressure is removed. A cord, chain, or other coutrivance 
leading to the side or other part of the carriage, is attached to the back of 
the semi-cylindrical block for the purpose hereinafter mentioneu, Yo 
connect together two carriages fitted with draw bars, as before described, he 
uses a detached coupling bar with enlarged ends ; this bar is, by preference. 
attached by a short chain to the draw bar, it is in practice thrust into the 
bell mouth of the draw bar at one end of each carriage, when the smi- 
cylindrical block will be raised to allow the enlarged end of the bar to puss 
avd will again fall upon the bar in front of it, whereby the bar will be 
safely helu. When the end of a carriage in which a coupling bar is piaced, 
as just mentioned, comes against the end of another carriage with a bell 
mouth draw bar, the outer end of the coupling bar oa the first carriage 
euters the bell mouth of the draw bar of the second carriage and becon:es 
secured therein by the semi-cylindrical block, as just explained, and the 
coupling of the two carriages is thereby effected. To uncouple the 
carriages the cord, chain, or other contrivance before referred to, 1s acted 
upon to raise the semi-cylindrical block, when the coupling bar will be set 
free and the two Carriages may be drawn apart —Not proceeded with, 

2203. H. D. P. Cunninenam, Buiy, Gosport, llants, “ Improvemeats in 
running rigging and in means of working the same.”—Dated 9th Seytem- 
ber, 1564, 

This invention refers to that description of running rigging which is 
employed f r moving round the yards of ships, and dcnominated braces, and 
consists in fitting and working this sunving rigging in the manner of con- 
tinuous ropes or chains, so tuat the brace attached to oue yardara is con- 
tiuued through or over blocks, or pulleys, or fair leaders to the yardarm. 
‘he entire brace, or that portion which constitutes the working part of it 
when of chain, is led over or upon a barrel or wheel in a machine con- 
structed for the purpose, and which coustitutes a part of this invention, 
The barrel or wheel is wheiped or furnished with cogs or teeth to lay hold 
of the chain, so that when the barrel or whee) is turued round, the chain is 
drawn in on one side of the ship and sluckened out on the other, whereby 
the yard is braced round according to the direction in which the barrel or 
Wheel is made to rotate. The patentee provides stoppers or controllers for 
checking or stopping the passage of the chain, so as to retain and secure 
the yard in the position it may have been braced to. 

2206. W. Corrin, Londonderry, Iveland, ** Construction of ships and vessels.” 
—Dated 9th September, 1804. 

In constructing ships and vessels according to this invention the inventor 
divides the bottum of the ship or vessel into two or more sections or parts 
by one or more longitudinal channels or water spaces, which are open at the 
bottom, and run from end to cnd of the vessel; at the two ends of the 
vessel the water spaces are also open at the top, At the midship part of 
the vessel the channels or water spaces, for about one-half the length of the 
vessel, are decked over, and the two or more parts into which the vessel is 
divided by the channel or channels are thus connected together, the under 
side of the deck or cover of the water channel or channels being made to 
come considerably above the Joad water line of the vessel. Each of the 
two parts into which the vessel is divided by the channel or chaunels is 
made with similar curved lines oa each of its sides, its inner side, which 
forms the side of the water space, being of a similar fourm to its outer side, 
and the Jines of the sides may be made much finer than it is practicable to 
make the jines of vessels coustructed in the ordinary manner. Each of the 
parts into which the vessel is divided is made of its greatest depth in the 
centre or amidships, and to taper to a point or nearly so at each end, 
Each part of the vessel will thus resemble in form an arched beam or girder, 
and the lower portion of the bottom of each of the parts into which the 
vessel is divided is, by preference, made semi-circular in cross section. —Not 
proceeded with, 

2207. BP. W. Barlow, Blackheath, “ Constructing and working ra‘leays.’— 





Dated 9th September, 1864 
For the purposes of tuis invention, in constructing and working railways 
in order to economise the cost of power employed on railways Where there 
are numerous stations, and, consequently, stoppages of trains at short 
intervals, stationary power is employed at each station, arranged to start 
each train, aud to continue propelling each train tili it is brought up to or 
attained such a speed or momentum as wiil enable it, without continuin, 
the effort of the local power on the train, to pursue its course till it arrives 
at the next station where itis tostop. In constructing tunnels for such 
and other railways, particularly where the tunnels are to pass under rivers, 
or under towns and places where the upper surface cannot, without serious 
injury, be broken up or interfered with, a cylincer of somewhat larger 
internal diameter than the external diameter of the imtended tunnel is 
employed, such cylinder being, by preference, of wrought iron or etee). 
The forward edge of this cy!inuer is made comparatively thin. Within this 
cylinder, and uear the furward end thereof, are upright plates parallel to 
each other, also formed with cutting forward edges, in order to cut freely 
through the so.l in frout when the cylinder is forced forward. The earth 
is continually removed from within this cylinder, and the cylinder is from 
time to time forced forward a short distance to admit of a ring of iron 
being put together within the inner end of the cylinder, such iron rings 
being of a strength suitable for forming a permanent lining to the tunnel. 

2210. J. S. Linum, Pall Mall, London, “ Apparatus used in propelling by 
autmosplerie pressure or steam power, or both combiued."—Dated 10th 
September, Lous. 

‘his inven‘icn consists, Firs‘, in propelling vessels or carriazes by a 
partial exhaustion of the sir on une side of a piston or surfac>, which 
piston or surface passes through a partiatly closed tunnel having a slot 1m 
the side, which slot is furnished with valves which rise and fali, and the 
ves-els or carriages are attached to this piston or surface by rods, chains, or 
ropes in any couvenient way, which rod passes out of ie slot from the 
carriage to the piston by which they may be drawn cr propelled. ‘The 
Second part of the invention con-ists in propelling the carriages t! em- 
selves in a partially closed tunnel, the carriazes so enclosed may run on 
rails of wood or iron, or on the plain floor, his tunnel is so arranged as 
to be perfectly lighted by windows whenever desired to be so, so that tie 
country through waich it passes may be seen. In this tunnel there are 
also traps for tue admission of air, wnich tiaps may be opened and cissed 
by the guard of the train, or by mechanical meaus, Tue Tund part of the 
invention consists in ;ropelliug vessels wit: out the aid of a screw oF 
paddle. ‘To accomplish this part of the inve.tivn, the inventor places the 
engine on board a boat, whica he calls the propelling boat; attache! isa 
shaft from the boat, which is moved by the engine, and at the end of this 
shatt isa V-wheel or pulley, which runs upon an iron rail supported on 
ports, or otherwise, ou or beside the bank of the canal or river, This rail 
should be about 18in., or more, above the surface of the water. He places 
another wheel or pulicy andcrueath this V-puiiey, so as to bite or grijy the 
rail with the V-pulley. This under pulley is supported by the framework 
which carries the shatt of the V-pulley. When tue engine moves the shaft 
and the V-pulley, it will move the boat. By this mode of applying the 
power he does not disturb tue water, as is done by screws or paddles, and 
the bunks of the canal or river are not so much destroyed accordingly. 
Tue Fourth part of the invention comprises novel means of producing the 
partial exhaust in the tunnel mentioned iu the descripiions of the first and 
second parts of this invention, which exh ust is necessary before the pis'on 
or surface, to prodace the mution of the vessels or carriages by atmo- 
spheric pressure. He effects this by using a cireular fan with peculiar 
shaped vanes most suited for the purpose ; this fan draws the air out of the 
tunnel, and so causes the desired motiou.—Not proceeded with. 

2216. M. Firzerrap, King’s-road, and J. 8. Puente, Oakley-strect, Chelsea, 
** protection of the lives and persons of travellers on railways by improved 
signal communication between any passenger and the guard and other 
passengers." —Dated 10th S:ptember, 1864. 

Tnis invention consists in the immediate or spontaneous exhibition to 
the guard of the train at the will of any passenger of an alana indicator, 
or indicators, showing the exact carriage occupied by such passenger, such 
indicator being of the form of a dial plate, disc, arm, or other conforma- 
tion, and bemy exhibited on the roof, end, side, or other convenient 
external part of any ralway carriage, car, or truck, with or without a tell- 
tale indicator pointing out the special compartment, simultaneously or 
otherwise (according to the construction of the carriage) with the exhibi- 
tion of the interior of the compartment occupied by any such passenger to 
the occupants, if any, of the adjoining compariments or compartment of 
the same carriage by means of the shiding, withdrawing, falling, or other 
removal of a division pauel or slide, paneis or slides, im the partition or 
partitions of any railway carriage, car, truck or other railway rolling 
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stock. This alarm or signal, both to the guard and other passengers, is to 
be capable of being given by a single and simple act of dny passenger by 
means of pulling or pressing, or other movement, by contact with a knob, 
handle, or other safety indicator or dicat within the carriage, such 
movement by contact communicating with a simple motive power, and so 
producing the effects before mentioned, accompanied in the action, when 
required, by a sharp report to attract attention when from any cause the 
danger indicator might not readily be seen by the guard.—Not proceeded 
with, 
gus. A. A. Davies, Basinghall-street, London, “ Apparatus for communi- 
cating or signalling between the guard and driver and between the 
passengers and guard or driver of railway trains.”—Dated 10th Septem- 
1864. . 
seuniins to this invention the inventor provides each carriage of a 
train with a double rope, chain, or suitable substitute, which he places 
along the roof of each c.rriage, and provides such rope of communica- 
tion with connecting links aud hooks, whereby it may be readily united 
to a similar rope of communication on the next carriage. The one part of 
the rope is rather shorter than the other, and is simply led over pulleys or 
other conducting parts, in a direct line, while part, in addition to being 
led over connecting pulleys, is also led under a pulley supported on @ rou 
Itading down into a compartment of the carriage ; this rod is provided with 
a handle by which i¢ may be pulled. The handle pulley is disposed 
between two of the guiding pulleys situated in close proximity, so that, 
when such pulley is drawn down, it takes up the slack of the rope, and 
defieets it further from the direct line, and produces tension thereon; this 
tension is traasmitted to the ropes of the other carriages of the train, and 
thence to the hammer of a bell in the guard’s van, causing it to he struck, 
and the sttention of the guard aroused; the rope of communication is, of 
course, secured at the opposite end of the train.—Not proceeded with. 


2209. B. Guover, Parker’s-row, Dockhead, London, *‘ Carriage wheels and 
axles.”—Dated lath September, 1864. 

This invention has for its object improvements in the formation of the 
boss of the wheel, in ination with impr ts in the construction 
of the end of the axle, for the purpose of securing the wheel thereon. For 
this purpose the patentee prefers to form the boss of the wheel of cast 
metal, although he does not confine himself thereto, as it may be of wood, 
or other suitable material, if desired. The inner side of the boss of the 
wheel is furmed with a recess to receive a fixed circular collar formed upon 
the axle, as is well understood. The end of the axle passes through the 
bore in the centre of the boss into a circular recess furmed in the outer 
side thereof. The axle near the end has a groove formed around it, and 
from this groove to the extreme of the axle two or other number of 
grooves or keyings are cut, three being the number of grooves the patentee 
prefers to employ. In order to secure the wheel upon the end of the 
axle s9 formed, a ring or collet, larger in diameter than the axle, is slid 
thereon, having a central opening corresponding in form with the end of 
the axle, so that it will readily fit and slide thereon until it reaches the 
circular groove previously described, when it will be free to revolve, so as to 
bring the central projections, formed in the inner circumference of the 
collet, behind the projections upon the end of the axle and the enlarged 
openings opposite the grooves or keyways upon the end of the axle. A 
locking plate or cap, having projections thereon which correspond in form 
and number with the grooves or keyways cut on the axle and collet, is then 
slid into the grooves so as to pass along into the collet, and thus act as a 
key or locking instrument to fix and secure the culiet to the axle, a small 
screw pinor key being introduced through the parts to prevent their 
movement. By this means the wheel will be retained securely upon the 
cud of the axle. The end of the axle is covered by a cap which is screwed 
into a recess formed on the outer side of the boss of the wheel, and oil for 
lubricating the axle is conducted into this screw cap through a suitable 
orifice formed for that purpose. By thus arranging the boss of the wheel, 
and securing it upon the axle, the necessity for an external hollow cap over 
the boss of the wheel is dispensed with. 

250. W. Cuvsp and 8S. Fry, Clifton, Bristol, ** Egectiag communication 
between passengers, guards, and engine drivers of railway trains.”— 
Dated lith September, 1364. 

This apparatus consists of a tube made of zinc, or other metai, about an 
inch and a half in diameter, which is to be fixed on the top of the carriage, 
or underneath the projection over the doorway, with an india-rubber or 
other flexible tube with suitable fastenings attached at each end of the 
main tube sufficiently long to meet the couplings of the carriages, thereby 
forming a continuous main tube. A short branch tube is to be carried 
from the main to each compartment of the carriages with a mouth-piece 
litted with a siide or spring, so as to close it when notin use. The main 
tube is to be extended to the guard, and a separate tube from the guard to 
the engine driver with whistles is to be affixed thereto. Each flexible tube 
is to be made to fasten on the back panel of the jast carriage. Attached is 
a signal, which may be a coloured board or piece of metal showing the 
number of the carriage where the guard’s attention is required. The 
signal is placed on tiie outside of the carriage, and is connected with the 
mouth-piece, so that when the alarm is given, the number of the carriage 
18 Shown for the guard's information. Not proceeded with. 























2255. R. T. Hawt, Railway-ofice, Devoran, Cornwall, ‘* Communicating 
between passengers and guards in railway trains."—Duted loth 
September, 1864. 

In carrying out this invention the inventor fixes in each partition 
between the compartments of a railway cerriage, and near its top, an 
alarm or bell communicating on both sides of the partition and under- 
neath it with a round or oval hole (sufficiently large to admit a person’s 
face) closed up by a sliding shutter attached to the alarm with a spring 
in a cord, wire, or chain, suspended along the top of each compartment 
of a railway carriage ; on any part of the cord, wire, or chain, being 
pulled, the spring acts on the alarm and sounds the bell, at the same 
time the spring disengages a catch which holds the shutter, and the 
shutter instantly drops, and a communication is thus at once afforded to 
the passengers in the adjoining compartment ; a pendulum attached to the 
beil of the alarm is set in motion at the same time, so that the guard may 
at once see in which compartment the alarm was given. On the outside 
of the railway carriage, in the most convenient spot for the guard, near the 
roof, a whistle with a peculiar sound is attached to the side of the 
carriage; to the handle of the whistle is attached a wire, cord, or chain, 
carried along on the inside of the carriage, and connected with the cords 
or wires in each compartment which are attached to tue alarms, Attached 
to the whistle is a funnel-shaped cone, the mouth of which faces the 
cirection in which the train is passing. Whben the cord or wire in any 
compartment of a carriage is pulled, the alarm is at once sounded, and the 
hole underneath opened ; at the same time the handle of the whistle on 
the outside of the carriage is drawn, and the whistle, if the train be in 
motion, at once sounded by means of the air caught in the funnel or tube 
passing into the whistle, its strength of tone depending on the pace at 
which the train may be passing ; or in place of the whistle being caused to 
sound by this means, a rcservoir of compressed air may be employed fur the 
purpose, 8» that, if necessary, the whistle may be used when the train is at 
rest.—Not proceded with. 

2257. J. Moy, Cligord's-ian, London, ‘‘ Propelling trains on railways,”— 
—Dated 16th September, 1864. 

This invention has fur its object the propulsion of trains on railways by 
means of the mutual action and reaction of wheels or rollers aud rails or 
bars with undulating surface, consisting ofa series of longitudinal curves 
formed on the wave line principle.—Not proceeded with. 


2258. J. G. Hey, Hartshead Moor, Cleckheaton, York, ‘‘ Lubricating the axles 
of corves or carriages enployed for conveying coal or other m«tertial from 
pits and mines.” —Dated 16th September, 1854. 

This invention is carried out as follows:—To the outer face o° each 
wheel of the corf or carriage is cast a dome-shaped cup or receptucle for oil, 
forming one half of the boss in which the axle works; on the inner face of 
each wheel is a similar dome-shaped cup or receptacle (and secured thereto 
by bolts or other suitable means) having a pap or projection cast thereon, 
through which is a pipe placed at an angle and reaching to the under side 
of the axle ; a hole is bored vertically in the pap or projection, and 


of the driving wheels of the locomotive engine are utilised for the purpose 

of turning the same by hand gear as hitherto practised. 

2280. J. ApAMS, Shejield, “* Signalling between the different parts of railway 
trains.”—Dated 17th September, 1864. 

The patentee claims the means and apparatus described, in which the air 
pressure generated by the force of the wind, or by the progress of a train 
through the atmosphere, is employed to communicate a signal between 
distant parts of a railway train while in motion, by the means and in the 
manner described. 


2281. J. Harrison, Glasgow, “ Cleansing ships’ bottoms at sea.”"—Dated 17th 
September, 1864. 

This invention consists, essentially, in the employment of a knife or 
scraper, fixed to the end of a movable lever, which is immersed in the 
water, and extends transversely under the bottom of the ship as far as the 
keel. The outer end of this lever is fixed by a movable jvint to a rod or 
lifter, which passes up in a nearly vertical direction, aud its upper end 
works ina guide which projects from a vertical frame fixed by a clamp 
and pinching, screw or screws, to the bulwarks of the vessel. To the lower 
part of the vertical rod, and near to that portion where the lever carrying 
the scraper is situated, there is fixed a link, to which is connected a rope, 
and this rope passes up over a pulley and on to the deck, for the purpose 
of being taken hold of by a man, or by men. The entire apparatus is made 
portable, and when not required for use is taken in pieces, lifted on board, 
and stowed away into a comparatively small space. When it is desired to 
cleanse the bottom of a ship or vessel, the apparatus is secured to the 
bulwarks, and the rope fastened to the lifter is passed over a pulley on to 
the deck, where it is hauled at by a man or men on board, who pull the 
rope through such distance as to cause the knife or scraper to pass over 
and cleanse a given portion of the bottom, the distance passed over being 
ascertained by a scale of lengths marked upon the lifter.—Not proceeded 
with. 

2283. R. Ricuarps, Wednesbury, Staffordshire, “‘ Carriage axles.”—Dated 
17th September, 1864. 

The object of the first part of this invention is to secure the bush upon 
the axie in a simpler manner than formerly, though in quite as effectual a 
mode. Hitherto a right and left-handed screw and a collet have been 
used, but the patentee proposes instead thereof to employ a single button. 
He also tightens the bush as the leather washer in the collar wears away, 
by means of a slot with which the button is fitted, and through which slot 
a linch pin is projected when the bush is adjusted to its proper tightness. 
The Second part of the invention has for its object to make the collar of a 
reduced size, which he does by altogether dispensing with the usual inner 
flange, and instead thereof he provides a perfectly flat bearing for the axle. 
In this manner strength is given where it is needed, but at the same time 
no greater weight of metal 1s employed than is absolutely necessary. The 
third part of the invention relates to the lubrication of the axle. Formerly 
the oil or other Jubricating material has been supplied from the front of 
the nave, but in this invention an aperture is constructed in that part of 
the bush which is at the back «f the wheel, and this being the highest 
point of the axle the oil, by its own gravity, runs down into the cap and 
parts where it is required. 

2295. R. W. Sigvier, Soho-square, London, “ VW heels.”"—Dated 19th September, 
1864. 

This invention consists, First, in causing the wheels of locomotive 
engines, carriages, or wagons, to be elastic ,if such a term may be used), by 
enabling the wheel itself to Juy down an elastic or spring railway as it 
travels along the ordinary railway, by which means the wear and tear of 
two rigid bodies is in a great measure prevented, and also the shocks caused 
by the unevenness of the line greatly reduced, The invention consists, 
Secondly, in a method of arranging the wheels on the axle, The patentee 
places one wheel loose aid the other fixed on the axle, as he wishes 
the shaft to revolve with the loose wheel, by which means he does not 
weer out the nave of the wheel or the axle on straight lines, but on curves 
or gradients, as in case of any unevenness of the road or difference in the 
size of the wheels, one is alowed to revolve on the ax!e the small quantity 
necessary to make up the difference. 


——’ 


Crass 3.—FABRICS, 


Including Machinery and Mechanical ions connected with Pre- 
paring, ianufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2183. J. But.oven, Accrington, Lancashire, “ Improvements in roving inter- 
mediate slubbing frames, and other similar machines."—Dated 7th 
September, 184. 

This invention consists in running these machines at a different speed, 
according to the position of the cvllar tube bolster or bearing ou the 
spindle. For this purpose, in addition to the ordinary fast and loose 
pulleys, the inventor makes use of two cone drums for driving. One of 
these cones is placed near the floor, and has on its shaft the fast and loose 
driving pulleys; this cone drives another cone fastened to the jack shaft, 
or first driven shaft in the peakin; hi made in the 
ordinary way without this improvement, When the collar is in its lowest 
position in the spindle the strap is set, so as to make the small end of the 
drive the large end, and as the collarrises up the spindle with the lifting 
rail, the strap is made to travel along the cones, so that it drives the 
machine quicker and quicker as the collar gets higher and higher up the 
spindle. When the collar is at the top of the traverse the cone strap 
has travelled so far that the thick end of the driving cone is driving the 
small end of the other cone.—Not proceeded with, 


2201. J. and R. Suorrock and W. Moun, Over Da wen, Lancashire,‘ Looms 
Sor weaving.” —Dated 9th September, 1864. 

This invention consists in an improved method of giving any given 
number of picks or shots of weft in the inch that may be desired, and wita 
uniformity from one end of the piece to the other, without the aid of an 
emery or glass roller, the said rolier only answering for a limited number 
of fabrics. The object is to produce a positive taking up motion by the use 
of one roller only, without any glass or other coveriug.—Not proceeded 
with. 

2208. J. SuxpnarpD, Salford, “* Machinery employed in the manufacture of 
wadding, felt, and waterproof fabrics.” — Dated Lith September, 1804. 

This invencion consists in the employment of a feeding roller working in 
a trough, the cotton or other fibres of which the wadding, felt, or water- 
proof fabric is to be made being supplied by hand, or in the form of a thick 
tleece, to a feeding table communicating with the trough over which the 
fibres are drawn by the feed roller. In front of the feeding trough is a 
vibrating knife or comb, or a pair of knives or combs, which strike the 
fibres over the edge of the trough and deposit them in a loose and open 
state upon an endless apron, above which is a eeries of working rollers, to 
consolidate the loose fibres on the apron. The number of, and the pres-ure 
given to, these rollers depends upon the thickness of wadding, felt, or 
waterproof fabric required. On leaving the apron the fleece of fibres is 
taken over a roller and either sized or reudercd waterproof by the applica- 
tion of adhesive or water-repellent substances, in the ordinary way, The 
wadding, felt, or waterproof fabric is then conveyed to the drying stove, or 
taken over drying tubles constructed with a portion supplied with heated 
air, and another portion supplied with steam.—Not proceeded with. 


2215. J. Hotpine, Wheelton, near Chorley, “ Looms for weaving.” — Dated 
10th September, 1864. 

This invention relates to that portion of the power loom termed the slay, 
and to that part over which the shuttle traverses and the warp threads pass, 
‘The improvements consist in the employment, use, and adaptation of a 
piate or strip of glass, or smooth vitreous substance, inserted in the upper 
surface of the slay, such strip being secured thereto by adhesive cement. 
The employment of glass instead of the ordinary surface of wood creates 
less friction between the shuttle and the slay, and also between the slay and 
the warp passing over it, whereby considerable economy is effected in 
shuttles, aud in vhe power required to drive them. 

2230. H. Potrer, Manchester, “ Bleaching flbrous sustances.”— Dated 13th 
tember, 1864 








nicates with the above mentioned pipe for the purpose of supplying the 
dome-shaped cups or receptacics with oil, a second pipe serving as an over- 
ilow or gauge to regulate the quantity of oil supplied. The dome-shaped 
cups or receptacles enclose a boss in which the axle works ; one or more 
holes are bored through the boss through which the oil wil! flow and lubri- 
cate the axle. In discharging coal or other matter the corves or carriages 
are frequently inverted ; the oil receptacle above described, being also 
inverted, wil! effectually lubricate the axles without the waste consequeut 
upon the plan or method of lubricating by hand. 


en 


2265, F. TuiorntToN, Strand, London, *‘ Propelling ships and vessels.”— Dated 
16th September, 1854. 

This invention consists in placing and using screw or blade propellers so 
that one propeller shall act upon the water in an opposite direction to the 
other. To effect this the inventor prefers to use the following arrange- 
ments:—To the shaft proceeding from the engine (usually adopted for 
screw propellers), and at or near the end thereof, ne places a toothed 
wheel, gearing with another wheel on another shaft secured to the ship or 
vessel by framing, and placed at right angles to the said shaft from the 
engine ; this latter shait has asuitable number of propeilers (four, for 
Instance, ) keyed thereon (say, two propeliers on each side of the ship, for 
instance,)such propellers being so sccured that, while oue propeller is 
perpendicular, the other on the same side of the keel line of the ship or 
vessel is horizontul.—Not proceeded with. 

4275. M. D. Jerrreys, Ebury-street, Pimlico, “ Railway turatobles.”— Dated 
17th September, 1864. 

This invention relates to railway turntables such as are used for turning 
locomotive engines and their tenders, whether such engines and tenders 
are made separate or combined in one, and consists, princ’p»!ly, in pro- 
viding such turntables with mechanism whereby steam and the rotary power 








This inveution is particularly applicable in bleaching jute and the outer 
bark or waste of flax, commonly called “ shove,” or “shew,” and it con- 
sists in certain improvements upon an invention for which letters patent 
were granted to the present patentee on the 25th August, 1864 (No. 2097). 
The shove or other fibrous substance to be bleached is first bowked or boiled 
in an alkaline svlution, in the manner well-known to bleachers; it is then 
washed with water, and then subjected to the action of a solution of sul- 
phuric or other suitable acid, of the strength of one or two degrees of 
‘Twaddle’s hydrometer ; it is then again washed with water to remove the 
acid, and afterwards it is steeped in an alkaline solution of the strength of 
about one or two degrees of ‘i waddle’s hydrometer, in which it remains for 
about one hour, The shove, or other fibrous substance, with the alkali, is 
then hung on to tails placed horizontally in a closed chamber, and sub- 
mitted for about ten or twelve hours to the agtion of chlorine gas, which 
may be generated by pouring sulphuric acid on a mixture of mangauese 
and common salt, placed in a ieaden still, and heated by a steam casing; or 
the chlorine gas may be produced in any other convenient manner. The 
various processes above described are similar to those mentioned and 
referred to in the specification of the patent above mentioned. Afver the 
above-named operations, the fibrous substance is removed from the closed 
chamber, and again bowked or boiled in an alkalive solution, and then 
washed. The fibrous substance is then placed in a covered pan, in which @ 
partial vacuum is formed, to prepare the fibrous substance for being im- 
pregnated with a solution of chlorine liquor of about five degrees of 
Twaddle’s hydrometer, which is admitted into the covered pan and passed 
through the fibrous substance. The operations of forming a partial 
vacuum, and admitting a solution of chlorine liquor, are repeated as often 
as may be found requisite to remove the impurities from aud to bleach the 
fibrous substance, he chlorine liquor may then be washed out to complete 
the operation. 








2232. E. Hieuam and R. Kink, Accrington, Loencashire, “ Apporatus 
enployed for making or knitting healds.”—Dated 13th September, 1364. 
This invention relates, First, to the “ pushing-off” motion, which has 
heretofore been effected by a pli dar t of levers and cranks. 
According to this invention the inventors employ in lieu thereof «cam or 
tappet fixed to the rim of a gear wheel working on a disc attached to the 
inside of the frame end of the machine, and carrying the finger and 
knitting bobbin; on each revolution of the rim above described the cam 
or tappet acts on the end of a tube for pushing off the work as knit, and 
pushing the sume the required dist The jon relates, Secondly, 
to the means or method of obtaining a traverse and re-traverse of the frame 
carrying the needles, which is effected as follows:—On the rail or frame 
side of the machine, and «pposite the needle frame, is cast or fixed a 
bracket, on which is a stud placed vertically, the upper end of this stud 
receiving a lever, one end of which lever forms the segment of a gear 
wheel, the teeth of which are received by and work in a rack attached to a 
needle fame; the other end of the said lever is provided with an anti- 
friction pulley, which pulley is received by and works in the oblique 
groove of a wheel placed on a short shaft, having its bearing on the bracket 
above mentioned, and on the frame end of the machine ; on each revolu- 
tion of the said shaft the segment wheel will impart the necessary to-and- 
fro motion to the needle frame. The invention relates, Thirdly, to the 
means of obtaining the necessary motion for *‘taking-up” the work as 
completed, which has heretofore been effected by an expensive arrangement 
of worm shafts and screws, as described in the specification of letters 
patent granted to D, Bowlas (No. 1469) in the year 1854 ; or by the compli- 
cation of g.aring described as ** sun and planet” motion in the specification 
of a patent granted to G. Ward (No, 1031), in the year 1859. The present 
patentecs effect the “‘ taking-up” as follows :—At the opposite end of the 
machine to the knitting cnd is a bracket or fixing attached to the frame 
side, to which bracket is fixed a vertical stud, on which stud works a 
toothed or catch wheel; the bosses of this wheel are clongated for the 
purpose of receiving the braiding cords ; this wheel is worked by means of 
a rod, one end of which is attached to the arm of the s gment wheel for 
working the needle frame, while the other end forms a catch or pawl for 
workivg the catch wheel. The last mentioned end of this rod is supported 
by a bracket, a spring acting near the end of the rod for the purpose of 
keeping the catch in gear or contact with the teeth of the catch wheel; on 
motion being imparted to the segment wheel, as above described, it will, 
by means of the hereinbefore mentioned rod and catch, vd communica 
to the catch wheel, thus taking up the work as completed. The catch 
wheel may be changed as desirable in order to coustruct beatds or heddles 
of any required ‘‘ count” or number to the inch. Lastly, the machinery 
or spparatus hereinbefore described may be propelled either by the 
att-ndant working a treadle, the crank of which communicates motion to a 
fl) -wneel, on the boss of which is a pinion wheel in conn ction with suitable 
gearing, or, instead of the treadle, fast and loose pulleys may be used in 
connection with steam or other motive power. 


2233. A. BeLnommet, Landerneau (Finistre), France, ‘‘ Preparation of 
jute." —Daied 13th September, 1864, 
Tas invention consists in employing, for the preparation of jute before 
be:nz spun, oleic acid, instead of tac whale oil now employed.—Not pro- 
ceeded with, 


2241. J. Banks, Sharples, near Bolton,‘ Mules for spinning.”—Dated lath 
September, 1864. 

This invention relates to that portion of mechanism employed in hand 
or self-acting mules by which the *‘ run ” in and out of the spindle carriage 
is effected, and is designed to keep the yarn while being spun even and 
regular, and also to impart greater strength when the spindle carriage is 
completing its “‘run out.” The improvements consist in imparting to the 
spindle carriages of mules a differential or varying speed when “ running 
out,” which commences quickly and gradually diminishes in speed as the 
distance of the spindles from the front rollers increases, The effect may 
be produced by several hani ig ts.— Not proceeded with. 


2251. A. Wever, Barmen, Prussia, *‘ Machinery for washing yarne."—Partly 
a communication,—Vated Lith September, 1864. 

This invention consists in the use of a novel arrangement of machinery 
by which the hanks are submitted to a stream of running water. ‘The 
hanks are hung upon rollers mounted loosely on axles affixed to an endless 
band to which a continuous transverse motion is given in a horizontal plane. 
This band is carried by a pair of tension pulleys set over a tank through 
which a stream of water constantly flows.— Not proceeded with, 

2288. J. Smitu, Bradford, “ Apparatus for spinning and winding wool or 
other sibrous materials on to spools and tubes."—Dated 17th September, 
1564. 

This invention consists in improvements in hinery or apparatus for 
spinning and winding wool or other fibrous materials on to spools and 
tubes, the ohjects being to prevent the unravelling of the worsted or other 
waterial, and to obtain a better drag or tension upon the yarn or thread 
while being wound upon the spools or tubes in what are called cap frames, 
This invention consists in screwing or otherwise attaching to the outside 
of the ordinary cap a ring of metal or other material, by preference conical. 
The yarn on its way from the delivery rollers to the spool or tube travels 
round the bottom of this ring, and by raisin, or lowering the ring on the 
cap the patentee regulates the tension or drag upon the yarn, and, if 
necessary, as for coarse threads, prevents friction upon the edge of the cap. 
For fine threads he sometimes reverses the position of the ring, that is to 
say, he places the small end downwards so as to reduce the extent of 
surface exposed to the yarn. The ring also prevents the yarn rubbing 
against the side of the cap and becoming wound thereon, whereby breaking 
the yarn is avoided; or the yarn may be prevented winding on the cap by 
a wire fixed round the cap. Instead of the movable conical ring he some- 
times casts or fixes a circular rib or projection on the cap, The invention 
also consists in contracting the entrauce or mouth of the cap about three- 
sixteenths of an inch by fixing a ring or projection in the mouth or other- 
wise to prevent the thread revolving against the inside of the cap, 
Sometimes h. makes this ring or projection and the outer ring in one 
piece ; that is to say, he makes the inver ring or projection with a broad 
flange below uhe cap to take the place of the outer ring, the inner ring or 
projection in this case being screw-threaied externaily in order that it 
may be screwed up and down a female thread in the cap, to regulate the 
drag. 

2291. F. Tonmausen, Paris, ** Apparatus for projecting the shuttle of a loom 
through the shed.” —A communicatiwn.— Dated ih September, 1804. 

This invention relates, particularly, to those jooms in which a positive 
motion is imparted to the shuttle from one end of the shuttle race to the 
other. The invention consists in the employment or use of two pegs, the 
position of which is governed by a cam on the batten, either on its front or 
rear, and either above or below the shuttle race, which pegs are made to 
catch at the proper intervals in holes or sockets in the end of the shuttle, 
in such a manner that one of the pegs is always in position to act on the 
shuttle, and both pegs, while passing the gap in which the shed is made, 
are depressed by the positive action of the cam, and the possibility of 
having the warp threads disturbed by one of the pegs is prevented.—Not 
proceeded with, 

2296. R. Fuupe, Leicester, ‘‘ Improvements in weaving ribbons and other 
narrow fab. vs, and in looms or apparatus sor the same.”"—Dated 19th 
September, 1864. 

This invention consists in an improved arr t of hinery 
whereby different articles, such as elastic webs, ribbons, tapes, edgings, 
and other narrow fabrics, may be manufactured with increased despatch and 
in less room than b: 1 use for such purposes, The 
chief point in which this improved method of weaving narrow fabrics 
differs from those commonly adopted is, that the operation of weaving is 
performed in a vertical position, that is to say, the shuttle is disposed with 
its length in a vertical direction, and moves up and down through the shed, 
the breadth of the warp being necessarily in a vertical direction also,—Not 
proceed: d with, 

2297. C. F. M. Jessen, Robert Town, near Normanton, Yorkshire, “ Pro- 
cesses for treating, softening, and preparing silk waste or pierced 
cocoons.” —Dated 20th September, 1864, 

Acc. rding to these improveweuts the patentee immerses the silk waste 
or pierced cocoons in a vessel containing water, soap suds, or an alkaline 

luti ref warm) ding to the nature of the silk waste to 
be treated, streams of air being forced through the liquid in any conve- 
nient manner, in order to agitate the same during the process; and he 
prefers to introduce a number of hard balls of wood into the vessel to 
impart friction to the materials while under operation ; or other suitable 
mechanical means of imparting a moderate amount of friction to the 
materials under operation may be employed for this pur; . When the 
silk waste thus treated is sufficiently soft, he washes it in cold water, 
agitated as previously described by forcing streams of air through the 
liquid to remove the loose particles of gum, after which itis dried and 
worked in the ordinary means after being softened. By thus treating the 
silk waste a good yellow colour will be obtained, and a longer and stronger 
tibre will be produced with less waste in the subsequent processes, 


Ciass 4.—AGRICULTURE,—None. 
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Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 

2264. R. Horr, Little Lever, near Bolton, Lancashire,‘ Hoods for ventilators.” 
—Daied 16th September, 1864. 
This invention consists in turing the revolving hoods of venti- 
lators of terra cotta, or other earthenware, instead of sheet metal, as 
heretofore customary. The improvement in revolving hoods of ventilators 
consists in making a small opening through the back of the hood, opposite 
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the main orifice, for assisting the draught. ‘The chimney top is also made 
of terra cotta, or other earthenware, #s in chimney tops without hoods 
of = present construction ; the pivot for the hood is also constructed as 
usual. 
2270. T. R. Crampton, Great George-strect, Westminster, ‘‘ Kilns." —Dated 
16th September, 1864. : 
For the purposes of this invention a kiln is so arranged that bricks, tiles, 
lime, cement, or other articles, placed therein in a green or partially dried 
state, are progressively dried, and are completely burned—and afterwards 
gradually cooled—without being removed from or in the kiln during these 
rocesses. The radiated heat from the exterior surfaces of the kilns is 
taken up by a current of air passing over them, which is allowed to pass 
among the green bricks, or other articles; and in the event of this air 
being too cold, it may be warmed by the admission of hot air from any 
source, or air may be admitted, directed from the outer atmosphere, among 
the green bricks, or other articles which are being dried. For creating a 
draught for the drying process it is preferred to use a chimney separate 
from the chimney employed for the burning process, and, by preference, 
these chimneys are built one within the other; the burning chimney may 
be used for the drying process, if desired.—Not proceeded with, 





Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Iin- 
plements of War, or for Defence, Gun Carriages, §e. 
2167. W. Laneuam, Holborn, London, “ Constructing vessels of war and for- 
tifications.”— Dated 5th September, 1364. 

This invention consists in constructing the sides of a vessel of war, or the 
side or front of a fortification, of a series of acute angles on both sides 
of the vessel, or the side or front of the fortification, of iron or steel of 
suitable thickness, the angles terminating in apertures or passages through 
the vessel or fortification, which the patentee denominates shot passages ; 
such passages are to be lined with iron or steel of suitable thickness, so 
that the shot, on striking the inclined sides, will pass through the passages 
into the water on the opposite side of the vessel, or through the fortifica- 
tion. Betwe , each of the passages there is a gun room, 8ft. wide, less the 
thickness of Lc sides, and 8ft. high, in which a gun may be placed, to be 
Fa green (for & 1e purpose of being discharged) at the point of each angle. 

he openings fur the guns may be closed, while being loaded, by iron or 
steel plates or doors, of sufficient thickness; and the gun, when loaded, 
may be forced backward. 

2168. T. E. Symonps, Adam-street, Adelphi, London, ** Construction of ships 
and other vessels.""— Dated 5th September, 1864. 

In constructing ships and vessels of war, where more or less of the central 
portion of the body of a ship or vessel is formed with a battery, carrying 
more or less guns on either side, it has, in some vessels, been the practice 
to form the forward and after ends of the battery by transverse bulkheads, 
in each of which, near the sides of the ship or vessel, but somewhat 
inboard, two ports or openings have been formed, in order that two guns 
may be fired through such ports or openings ; and in such cases, parts of 
the bulwarks have been hinged in such manner as to be moved inwards at 
the ends next the bulkheads. Now, part of this invention consists in 
causing the forward and after transverse bulkheads, at the ends cf a ship's 
battery, to be formed with curved or rounded parts where the bulkheads 
are connected to the sides of the ship or vessel, and in forming a port hole 
or opening through each of such curved or rounded portions, by which, 
and by rounding the sides of the ship or vessel beyond where the transverse 
bulkheads are connected to the sides of the ship or vessel, the guns may 
be fired through such port holes or openings in lines parallel with the keel, 
and also through the same port holes at a considerable angle, approaching 
a right angle to the keel, while, at the same time, the guns may be 
depressed to a greater extent than guns similarly placed when firing 
through transverse bulkheads and over the deck, as heretofore consiructed, 
In coustructing the lower part of the body of a ship or vessel where lou- 
gitudinal framing is introduced, to form webs between the ribs or vertical 
frames, in place of the webs formed between the top and bottom flanges of 
the vertical frames being of perforated or unperforated sheet iron, the 
webs are, according to the present invention, constructed of trellis work, 
by which a greater relative strength of longitudinal frames of ships is pro- 
duced, as well asa lighter and more economical method of construction. 
This method is also applied, with a similar view, to the principal beams of 
a ship, in lieu of the present wrought iron beams. In constructing rudders 
of ships or vessels upright hollow or solid bars of iron, or other material, 
are used, framed together at the top and bottom in such manner that the 
upright bars are parallel to each other, but at a suitable distance one from 
the other. 

2199. T. Wirs0n, Birmingham, “ Breech-loading fre-arms and ordnance.”— 
Dated Oth September, 1864. 

One of these improvements relates to the conversion of muzzle-loading 
into breech-loading fire-arms, and is as follows:—Between the sight and the 
extreme breech end of the barrel the patentee cuts an opening in the upper 
side of the barrel, the said opening being about two inches in length. In 
making the said opening he cuts away so much of the barrel as to leave 
only the lower half of the barrel between the sight and the breech. Into 
the said opening he fits a steel block or closer, which is shaped at bottom 
to fit the bore of the barrel, and at top has the same curvature as the 
exterior of the barrel. The said block er closer is hinged to the side of the 

pening, by pref to the left-hand side. He effects the hinging of the 
block to the side of the opening in the following manner :—He fits to the 
side of the barrel nearly semi-tubular pieces of metal, which he closes to 
the outside of the barrel on that side to which the block is hinged, and 
passes under the lower side of the barrel. Each of these picces has on its 
top an enlarged eye or hollow projection, similar to a portion of the barrel 
of a door hinge, the under side of the projection being hook shaped, and 
fitting on the bevelled edge of the opening. The said pieces are also 
notched into the side of the barrel to prevent their motion in the direction 
of the axis of the barrel. The portion of each of the said pieces of metal 
extending under the barrel is fastened to the barrel by ascrew pin, or they 
ae be fixed to the barrel by brazing. Instead of making the eyes or 
hollow projections on the tops of separate pieces of metal they may be made 
on one piece of metal. The steel block or closer is provided with a side 
flap, having one or more hollow projections or eyes, similar to those fixed 
on the side of the barrel, and at such distances apart that they engage 
between them. A pin being passed through the alternating projections of 
the flap and barrel they are connected together, and constitute a hinge 
joint on which the block or closer turns, The bottom of the open part of 
the barrel is chambered out to receive a cartridge. The percussioning and 
nipple are situated on the steel block or closer, the communication to be 
extended through the block to the axis of the barrel. The cartridge is 
ignited from behind through a small hole in the base. In order effectually 
to prevent the escape of gas on firing, a thin tube or gas check is fitted into 
the charge chamber, which check, on the ignition of tho cartridge, is forced 
against the face of the steel block and prevents the escape of gas. In order 
to load the gun it is only necessary to raise the stee: block on its hinge 
from the opening in the barrel, when the cartridge can be inserted in the 
charge chamber. ‘The improvements in breech-loading ordnance are as 
follow :—The patentee makes the bore of the gun extend from end to end, 
so that the charge may be introduced from behind. He cuts a horizontal 
opening or slot across the breech of the gun, and he fits a steel sliding block 
into the said slot. The said block works on anti-friction rollers, and may 
be made to slide backwards and forwardsin the slot. The said sliding block 
has two holes in it, either of which may at pleasure be brought into 
coincidence with the bore of the gun. One of the said holes is cylindrical 
or taper aud of the same diameter as the bore of the gun. When this hole 
is made to coincide with the bore of the gun the gun is open from end to 
end and the charge may be introduced from behind. The otler hole has a 
strong screw thread cut in it, and a steel screw pin or closer is made to 
screw therein. The front end of the closer is made cylindrical and fits the 
bore of the gun accurately ; its extreme front end is hollowed out into a 
cup-like or tubular form, so as to constitute a gas check, and when the 
closer is advanced into the bore of the gun the hollow end, and alsoa 
portion of the solid cylindrical part of the closer, are introduced into the 
charge chamber and close it. The rotary motion of the closer necessary to 
make it screw backwards and forwards in the slide is effected by a pro- 
longation of the closer, or by a rod fixed in it, the said prolongation or rod 
protruding from the bore at the back of the gun. By turning the said 
agesey ree or rod the closer may be made to move backwards or forwards 

in the sliding block, and the breech thereby opened or clored. That part 
of the bore which is at the back of the sliding block has a horizontal slot 
opening into it to receive the prolongation or rod of the closer on the 
motion of the sliding block. The gas check or hollow end of the steel 
closer for preventing the escape of gas may be formed of copper or other 
metal, and attached to the end of the closer, and the sliding block may be 
operated by hand or by a screw from the side of the cannon, or by a lever, 
or by a pinion in the rear of the breech, the said pinion taking into a rack 
or teeth formed in the steel block. In order to charge the gun the closer is 
withdrawn from the breech into the slide by giving it a rotary motion. 
The sliding block is moved until the unoccupied hole in it is brought into a 
line with the bore, the charge is introduced from behind, and the sliding 
block moved across the bore until the closer is brought into a line with the 
bore. The closer is then turned until its end advances into and closes the 
breech, when the gun is ready to be fired. 

2226. J. CLARK, Hunter-strect, Brunswick-squore, London, “ Guns, gun 

carriages, and projectiles.” —Duted 12th September, 1864, 
This invention cannot be described without reference to the drawings. 

2227. C. SanpERSON, Shifield, ** Manwfacture of ordnance.”—Dated 1Uh 





1864, 
This invention consists in uniting masses of wrought iron by solde 
them together by means of molten steel, instead of by weldi 
usually eectieeds — Hot proceeded with, 


ing, as 





Cass 7.—FURNITURE AND CLOTHING.— None. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 


2276. J. H. Jounson, Lincoln’s-inn-fields, London, ‘‘ Artificial jfuel."—A 
comnunication.—Dated 17th September, 1864. 

For the purposes of this invention the blocks of fuel—which may be of a 
cylindrical, rectangular, polygonal, or other form—are provided with air 
passages formed through the interior thereof, so as to render them hollow, 
or made with grooves or projections extending along their exterior sur- 
ag in conjunction or not with internal air passages.—Not proceeded 





2278. F. Yates, Birmingham, *‘ Manufacture of iron and steel.""—A commu- 
nication.—Dated 17th September, 1864. 

The patentee claims, First, the use or application of metallic lead and 
oxides and carbonates of lead, or either of them, for the purification of 
iron and steel by the introduction of these, or either of them, in the modes 
and quantities described, or in any other convenient mode and quantities. 
Secondly, the use of silica in excess in a blast furnace, when melting phos- 
phorus iron ores containing an amount of phosphorus which has an 
injurious effect on the iton so produced, so as to produce a highly siliceous 
slag or cinder, in order to convert the phosphorus from the crystalline 
state, in which it exists in the ores, into an amorphous state, in which state 
it can be partially or entirely removed in the subsequent processes of the 
manufacture, as aforesaid. 

2279. D. H. Branvon, Paris, ‘‘ Treatment of tar oils.”—A communication. 
—Dated lith September, 1864. 

This invention re'ates to the manufacture of paint fit for house-work, 
carriages, cloths, and other objects, according to two different processes, i: 
both of which tar oil constitutes the principal ingredient. The First pro- 
cess consists in the manufacture of paint formed of tar or mineral cil, 
vegetable oi], and drying ingredients in the following proportion :—Tar oil, 
from 55 to 80 per cent ; vegetable oil—such as linseed oil, poppy oil, nut 
oil, and other similar products—20 to 45 per cent.; drying ingredients— 
such as subcarbonate of iron, oxide of Jead, sulphate of lead, sulphate of 
zinc, manganese, and other similar chemical ingredients—equal to about 
one-tenth in weight of the vegetable oil, which two latter ingredients are 
boiled together until they are of a proper consistency ; the tar oil is added 
subsequently, and the whole agitated to ensure proper mixture, and 
allowed to cool ; the requisite colouring materials being added it can be 
employed in the same manner as the usual paint. The Second process 

ists in facturing paint with tar oil, vegetable oil, and Norway tar, 
in the following preportions by weight:—Tar oil, about sixteen parts ; 
vegetable oil, about teu parts; and Norway tar, about four parts. For this 
purpose, the vegetable oil is boiled down to the requisite consistency, after 
which the two other ingredients are added to it, either before or after cool- 
ing, and the whole agitated; the desired colouring material being added it 
is then fit for use.—Not proceeded with. 

2282. J. H. Borns, Glasgow, “‘ Distillation of volatile minerals, vegetable and 
other organic matters.” —Dated 17th September, 1864. 

This invention consists, essentially, in passing through the distilling 
vessel, containing substances to be distilled, a current of boiling oil, or 
other liquid, the boiling point of which is higher than that of water.—Not 
proceeded with, 

2294. R, A. BROOMAN, Fleet-stveet, London, “* Manufacture of phosphuret of 
iron, phosphate of lime, and alkaline phosphates.”—A communication.— 
Dated 19th September, 1864, 

This invention mainly consists in a process for transforming fossil phos- 
phates into phosphates of soda, or of lime commercially pure. If silica, 
iron, and céal be added to phosphate of lime the proportions of the several 
substances being combined in such manner that the silica can form with 
the lime a fusible silicate, and that the coal be in sufficient quantity 
to reduce the phosphoric acid of the phosphate, and if the mixture be sub- 
mitted to fusion for four or five hours, there will be obtained phosphuret of 
iron and scoria or dross, 





——— 


CLass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 

trical Apparatus, Galvanie Batteries, gc. 

2254. A. Berrscu, Parw, ‘‘ Lightning conductors sor preventing atmo- 
spheric electricity damaging electric telegraph instruments.”— Dated 15th 
September, 1864. 

For this purpose the lightning conductor is composed of two parallel 
copper plates retained at a distance apart, and insulated from one another 
by four small posts of insulating material. Each plate carries about 300 
sharp points, and these points are carried on the sides of the plates that 
are toward each other, the extremities of the points carried by the opposite 
plates being brought to a distance of alout one-twenty-fifth part of an 
inch from each other. One of these plates is attached to the side of a cast 
iron box or case, which is placed in connection with the earth by a wire or 
band of copper ; the opposite plate is connected by a stout copper wire 
with the line wire of the telegraph ; this copper wire where it passes ont 
through the top of the case passes out through a hole of porcelain ‘fixed 
in a water-tight manner to the top of the case, and the exterior of the top 
of the porcelaia tube is made of a bell shape, similar to the insulators now 
used for supporting the line wires of telegraphs; the copper wire which 
passes up to the line wire is thus insulated from the box or case. ‘The 
hollow cast iron box or case of the apparatus is, by preference, cast in one 
piece, one of the sides of the box being left open ; this open side is (after 
the parts of the apparatus above described have been fixed with it) closed 
by a thick plate of glass, the joints between the glass and the case being 
made water-tight. This permits of the interior of the case being seen 
without the case being opened. The back of the box or case has two lugs 
or ears cast upon it through which screws are passed to fix the apparatus at 
any desired position. 

2260. J. H. Simpson, Kilmneena, Ireland, “ Printing by electricity.”—Dated 
16th September, 1864. 

The patentee claims, First, the use of a printer, as described, an essential 
feature of which is a frame on which is arranged a number of styles in 
metallic connection with each other, the disposition of the styles in the 
printer being such as to allow of only one style at a time being in contact 
with the type, or whatever has to be copied at the sending instrament or 
station, or with chemically prepared paper at the recording instrument or 
station, whether a telegraphic circuit is employed or not, Secondly, the 
use of a detent, such as that described, for the purpose of procuring the 
requisite concerted movement of the sending and recording printers, the 
motion of which is regulated as hereinbefore described. Thirdly, the 
means of multiplying copies of whatever has to be printed, whether a 
telegraphic circuit is used or not, as set forth, by an adjustment of similar 
printers electrica!ly and mechanically connected with each other. 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
2224. R. ScuLeicuen, Redditch, Worcestershire, ‘‘ New ov improved ma- 
chinery to be used in the manufacture of necdles.”—A communication.— 
Dated 12th September, 1864. 

In the manufacture of needles, pieces of steel wire of sufficient length to 
make two needles are pointed at each end, and impressions for two eyes 
are made near the middle of each of the said pieces of wire. The wires 
thus treated have nearly the figure of two needles joined together head to 
head. In making the said impressions for the eyes the pressing tools 
flatten out the wire near the said impressions, making a wing or waste 
piece on either side. These waste pieces are ordinarily removed by filing. 
This invention consists of machinery for grinding away these waste pieces. 
—Not proceeded with. 

2234. J. M. Fisner, Taunton, “ Roasting jacks."—Dated 13th September, 
1864. 





This invention consists in constructing roasting jacks as hereafter 
described :—In a metal cylinder open at each end, and placed horizontally 
in the breast of the chimney or other convenient part, the patentee inserts 
a frame capable of being moved in and out, as required, in guides. This 
frame carries at back a wheel or fan formed of oblique plates or vanes, and 
mounted on a horizontal spindle free to rotate in its bearings; on the 
spindle is a pinion in gear with a toothed wheel on another horizontal 
spindle, and en this second horizontal spindle is another pinion in gear 
with a second toothed wheel op a third horizontal spindle. On the fore- 
end of this last named spindle a bevel wheel is mounted gearing into 
another bevel wheel on a vertical rod or spindle to which the hook or 
dangle for suspending the joint to be roasted is attached. In some cases he 
adds two additional horizontal wheels made to gear into the last named 
bevel whee), and attaches a hook or dangle to the spindle of cach of these 
wheels, The current of air, passing through the horizontal cylinder into 
the chimney or flue, impinges against the oblique plates or vanes of the fan 
or wheel and causes it to rotate, and the rotary motion is transmitted by 
the train of wheels and bevel gearing to the vertical rod from which the 
joint is suspended. When required tor use the frame carrying the fan, 
toothed wheels, and bevel gearing is pulled out sufficiently to bring the 
vertical rod clear of the cylinder; at other times the frame is pushed back 
and the front end of the cylinder may be closed by a door or shutter. 


=, 4. C. Kirk, Bathgate, Linlithgowshire, ‘‘ Manufacture of ice."—Dated 
This invention has for its object the rendering of ice produced by artificial 





means more transparent and solid than heretofore, and consists inimmersing 
or partially immersing any conveniently shaped vessel, composed of a material 
capable of conducting heat (iron or copper for example), and kept at a 
temperature below 32 deg. Fah., by a freezing mixture or other means, in 
another vessel containing water in considerably larger quantity than the 
water intended to be frozen. In this way ice is formed on the outside of 
the immersed or partially immersed vessel, which ice is much more trans 
parent and solid than that hitherto made by artificial means. 

2236. J. H. Ritcnig, jun., Lea’enhall-street, London, “ Bolts used in the con- 
struction of ships and vessels.”— Dated 13th September, 1864. 

This invention consists in covering boits used in the construction of ships 
and vessels, either entirely or partially, with a compound of sulphur and 
caoutchouc, or caoutchouc and gutta-percha, or a compound in which these 
are the principal ingredients, such P is being changed by the process 
known as vulcanisation. 

2237. Z. S. Durree, Pittsburgh, U.S., ‘‘ Improvements in apparatus for 
generating gas for fuel, and in furnaces for applying gaseous fuel to 
metallurgical and other operations.” — Dated 18th September, 1864. 

This invention consists, First, in an improved arrangement of apparatus 
whereby the gaseous compounds to be used as fuel are generated and con- 
veniently and efficiently burned for the generation of heat for metallurgical 
and other operations, the heat so generated being properly controlled and 
regulated. The invention consists, Secondly, in a construction of furnaces 
for the manufacture of iron and steel, whereby the treatment of the metal 
is facilitated and the material operated upon is convesiently withdrawn 
from the furnace. 

2248. S. J. TayLor, Westbromwich, “ Manusucture of iron hillow wave.”~ 
Dated 13th September, 1864. 

This invention, as applied to the manufacture of a basin, is carried out 
as follows :—The inventor forms, from sheet iron, by stampiny or otherwise 
a thin basin of the shape and size of the interiur of the basin to be nade, 
This thin basin he employs as a lining to the cast iron of which the greayy 
part of the basin is made. He casts the cast-iron part of the basin in the 
ordinary way, excepting that he places the said sheet-iron basin or lining 
in the mould in which the cast-iron basin is to be cast, and he casts the 
cast-iron basin upon the sheet-iron basin in the mould. There is thus 
produced a cast ircn basin having a lining of wrought iron, the said lining 
being inseparably attached to the cast-iron. The wrought-iron lining of 
the basin may * tinned without being turned in a lathe, as it only 
requires cleaning with dilute sulphuric acid, or other acid employed for 
cleaning iron, when it will readily take the coating of tin. The basin 
made in the manner described also receives a coating of enamel more 
readily than if the surface to be enamelled had been made of cast iron.— 
Not proceeded with, 

22:0. P. SKELDON, Bushbury, near Wolverhampton, “ Anti-friction bearings 
Sor shafts or azles.”—Dated 14th September, 1861. 

This invention cousists in arranging a series of anti-friction rollers 
between the end of the shaft or axle and the bearings of the plummer 
block or box in which the end of the shaft or axle works.—Not proceeded 
with, 

2242. F. L. De Prepois, Algiers, ‘‘ A syphon with a closing apparatus.”— 
Dated 14th Sept-mber, 1804. 

This invention states that the syphon would indisputably be the most 
perfect means of intercepting the emanations of water-closets if it were not 
subject to the inconveuience of becoming obstructed, when from negligence, 
articles fall into it which stop in the ascending part of the bent tube, and 
cannot be withdrawn without demolishing the masonry or brickwork in 
which the syphon and pan are held. In remedying this defect, which has 
caused the almost general rejection of this system, the inventor has so 
moditied the syphon as to permit its general use, and, consequently, the 
suppression of all emanations from water-closets either into stair cases or 
apartments. This modification consists in placing at the extremity of the 
upper elbow of the syphon an opening, with collar or neck. The opening 
slightly conical, has a diameter of about two inches at its entrance into the 
tube of the syphon, and of about two inches and three-quarters at its upper 
part. The height of the neck will be of from two inches and one-third to 
two inches and three-quarters, in order that the stopper, which is also 
conical, and from one and three-quarters to two inches in height, may be 
put in so as to leave at its upper part a space in which, after having put in 
the stopper, a small layer of tallow will be run to complete the interception 
of any emanation.—Not proceeded with. 

2243. J. L. M‘Lay, Liverpool, and W. H. Tompson, St. Stephen's, New 
Brunswick, “ Improvements applicable to instruments used for taking 
observations at sea during the night."—Dated 14th September, 1844. 

This invention consists in the application and use of a binocular giass or 
marine opera glass to quadrants, octants, sextants, and circles, or other like 
instruments, by which a large field is obtained, and both eyes are equally 
assisted in seeing the horizon, as well as the celestial body sighted, thereby 
enabling observations to be taken at night with much greater facility and 
accuracy than it has been possible to do heretofore.—Not proceeded with. 
2247. J. E. Morris, Liverpool, “ Instruments for measuring and registering 

distances passed over by pedesti ians.”—Dated 15th December, 1864. 

This instrument consists of two parts, that is to say, of a rod, constructed 
and arranged on the principle hereinafter described, for communicating the 
motions of the legs or leg and body of the pedestrian to the registering appa- 
ratus, and a meter or case containing the mechanism of such apparatuy. 
The meter is fastened to a belt worn round the body, or other such contri- 
vance, and the apparatus contained within this meter or case is worked by 
the rod mounted on a pivot therein, the upper end of which rod (or that 
part above the pivot) is connected by a chain to a barrel communicating 
with the ordinary counting wheels and dials, and the lower end of the same 
rod (or that part below the pivot) is or may be, for convenience, fixed by a 
clasp to one thigh of the wearer, though, in theory, it is continued to the 
ground. By means of this arrangement the forward movements of ihe leg 
to which the lower end of the said rod is fixed, and the same movements of 
the bedy to which the meter is fixed, are alternately communicated to the 
wheels, and the amount thereof indicated by the dials of the registering 
apparatus. 

2249. L. J. Patng, Upper Albany-street, Regent's Park, ‘* Means of, and 
apparatus for, advertising.” —Dated 15th September, 1864. 

The inventor, in performing this invention, proposes to construct a frame 
or case somewhat alter the plan of a bookcase, with a glass front or pigeon- 
hole stack, but the borders or sides and top and bottom of the frame are to 
be divided into a number of open partitions, similar to the ordinary almanack 
or date boxes, to contain cards of business, or other advertisement cards, 
which may be easily viewed and taken therefrom by any person desirous of 
perusing the name and address or other particulars printed on the cards or 
circulars within the space lett between the borders. The case is furnished 
wit glass folding doors, for the purpose of containing cn shelves eitber 
letters or books, so that the apparatus is suitable for hotels, railway stations, 
public institutions and exhibitions, theatres, and other places of public 
resort. Or the front of the case miay be entirely occupied with open divi- 
sions, for the purpose of containing advertisement cards only.—Not proceeded 
with. 

2263. A. M. Perkins, Francis-street, Regent’s-square, ‘* Constructing ovens 
and applying wrought iron tubular apparatus Jor circulating hot water 
to heat the same." —Dated 15th September, 1564. 

In order to obtain a more perfect means of preventing the escape of the 
steam which is evolved from bread while baking, an oven is, os nearly as 
practicable, made steam tight by forming it of sheet iron properly rivetted 
togcther, instead of being made simply of brick, as is now usually done ; the 
oven is also encased in sheet iron, leaving a space of about two inches 
between the oven and the case. The whole is then covered with another 
case of sheet iron, or with some proper non-conducting material. This 
invention has also for its object a more perfect means of preventing hot 
water pipes being subjected to undue pressure after they have been heated 
sufficiently high to bake bread and biscuits. The patentee effects this object 
by making the furnace of sheet iron tightly rivetted together with well 
titted doors for the purpose of making it as air tight as is practicable. To 
the ash-pit of the furnace is tightly fitted an air tube of suitable capacity to 
admit the necessary air to the furnace for combustion. In this air tube are 
fitted two throttle valves, each valve having an axis prejecting through the 
tube; the axis of one of the valves has a handle fixed to it, which is to be 
actuated by the hand. The axis of the other valve is attached to a lever, 
which is in connection with a piston actuated by the pressure of the hot 
water within the pipes in a manner weil understood ; an alarm bell is also 
attached to the lever, so that, at a given pressure, the lever touches @ catch 
which trips and sets in motion the alarm. Further, to prevent undue 
pressure, the coils are set in the furnace in the following manner: —The 
coils are wound up so as to touch each other on three sides ; on the fourth 
side the coi!s are a little separated, so us to make the joints readily, and to 
admit of the heat passing between them into the flue. There is a partition 
of fire-brick placed between the fourth sides and the other three sides. The 
space between the three close sides and the brick partition forms the fire- 
place, in which there is a suitable grate for the coals to rest upon. One of 
the three sides (that opposite the brick partition) is left open above the top 
of the coils to admit of the passages over the top of the coi!s of the flame 
and heat, instead of through the pipes and under them, as they are usually 
set. The flame and heat then descend and pass right and Jeft along the two 
sides of the coil which are close into the back of the furnuce, where the coils 
are separated behind the brick partition, from thence to the flue. In order 
to keep the circulating apparatus in proper working order as respects the 
supply of water, water is supplied to the apparatus by means of a compound 
pump having two plungers, one of smail and one of larger diameter; both 
are actuated by one handle, and have valves common to both plungers. It 
is necessary to pump in a small quantity of water occasionally when the 
apparatus is at work under pressure, which can be done wit the small 
plunger; and it is also necessary to pump a larger quantily of water 
through the pipes occasionally when not at work and not under pressure. 
1n this latter case the larger plunger is used in conjunction with a pumping- 
through vaive, which is so arranged that it shal! be closed by the force of 
the pump, and thus prevent the water from flowing except in the at 
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to fill the pi and work them out through a T-piece applied for 
a. In yA the various parts of the apparatus together separate 

T-pieces and sockets are used with richt and left-hand screw joints. 
Bath-street, Newgate-street. London, ‘‘ Manufac- 


2256. M. L. J. LAVATER, ¢ Se. 
ae of driving straps or belting, and of tubes of vulcanised india-rubber, 
to this i tion the 


éc."—Dated ~~ ———. a ae 
mstructing driving straps or ng 3 

m+... takes a siven ouaber of cords or threads from bobbins, and passes 
them through the teeth of reeds in order to keep them parallel. These 
lel cords or threads are drawn through the rollers of calenders on a 
leading cloth, and receive at the same time a coating of india-rubber dough, 
which embeds them on one side, forming thus a sheet which is wound upon 
a drum on the other side of the calender. This sheet is then passed again 
through rollers, in order to receive a coating of dough on the other side of 
the cords or threads. This is done by stripping off the leading cloth at the 
moment when the sheet is to pass through the rollers, and introducing at 
the same moment another leading cloth on the first coated surface, so that 
there is always a leading cloth while (he sheet passes through the calenders. 
But for this leading cloth the threads would not remain parallel to each 
other under the pressure. Both leading cloths may be left if preferred. 
The whole is then tightly weand on a metal cylinder, and may be vulcanised 
in a chamber by steam, dut dry heat is preferred. Or the lengths of the 
sheet may be vulcanised in the steam press; in this ease the leading cloth is 
stripped eff before veicanising. The sheet being vulcanised the edges of the 
rubber that prejeec beyond the sides of the cords er threads are cut off at 
right angles nest the chain by means of rotary knives.—Not proceeded with. 
2259. J. R, CAFFERATA, Liverpool, “* Gaseliers."—Dated 16th September, 
1864. . . . . . 
In performing this invention the inventor employs a frame, hereinafter 
termee the catch frame, which may be made of brass, iron, or other suitable 
mets!, the same being perforated with a hole of the same diameter as the 
inxer tube, and fastened by screws or rivets, or otherwise securely attached 
to the cup-shaped top of the outer tube, to which the balance chains are 
usually attached. The catch frame contains a hollow slit, within which are 
twoclips or catches, one at each side of the inner pipe, made of brass, iron, 
or other suitable meta), which are continually pressed towards each other, 
and so gtasp or hold the inner gas-pipe by means of two steel springs, the 
said springs being retained in their places within the hollow slit of the 
catch frame by means of their elasticity. The said catches project a little 
beyond the outside edge of the catch frame, and are in this projecting portion 
furnished with a slit, in which works an oval or elliptical wheel, hereinafter 
termed the lever wheel, which said lever wheel may be made of brass, iron, 
or other suitable metal, and attached by a pivot or axle to the outside edge 
of the aforesaid catch frame, in such a manner as to be able to turn freely in 
either direction. Near one end of the transverse axis of the said lever wheel 
is attached a chain, which, on being pulled, causes the aforesaid lever wheel 
to partially revolve, and in so doing press back the above-named clips or 
catches, and so release the inner tube and permit the gaselier to desvenc, 
when it may be necessary to lower it. The said chain, which must be of the 
same length as the gaselier, should be made to pass through a small pipe, so 
as not to come in contact with the water, which is usual in sliding gaseliers. 

—Not proceeded with. 


226). J. C. HuntER, Pentonville, “ Book slides."—Daled 16th September, 
1 
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In carrying out this invention the inventor places in a groove, in each end 
of the sole plate of the book slide, a sliding piece extending nearly to the 
centre of the sole plate, to which sliding pieces the flaps by which the books 
are maintained in their places arc attached by hinges or other suitable con- 
nections, so that the said flaps may be folded over out of the way when the 
book slide is not in use. On the under side of the said sliding pieces, and 
between them and the grooves in the sole plate in which they slide, is a 
travelling screw, working through a stationary nut fixed to the bottom of 
the said grooves, the under side of the said sliding pieces being hollowed 
out, so as to permit them to work truly in the bottom of the grooves. The 
aforesaid travelling screw is continued to the outside edge of the sliding por- 
tion, and is there furnished with av ornamental head, s9 as to permit of the 
screw being turned by the hané, and so the sliding portion drawn farther 
out or pressed back, so as to tighten the books in the vook slide.—Not pro- 
ceeded with 
2266. 8. Benngerr, Manchester, “ Lubricators."—Dated 16th September, 


This invention consists in constructing the lubricator cn the principle of 
the syphon, 2d in regulating and stopping the supply of oil or lubricating 
matter whea it is not required, thus avoiding waste.— ot proceeded with. 
2267. 1. B. Huntineton, Furnival’s-inn, London, ** An improvement in the 

wales of aneroid barometers and of mercurial barometers.”—Dated 16th 
September, 1864. 

This invention consists in the substitution or addition of certain circles, 
divided on their circumferences into divisions, each representing 1,000 or 
100 feet or yards, or whatever units of measure may be best adapted for prac- 
tical purposes, the said divisions being again subdivided into tenths or 
hundredths. The inventor proposes to make the zero of the seale commence 
with that division of the common aneroid barometer corresponding to 3lin. 
of mercurial column, because that is practically the highest point to which 
the mercury ig likely to rise at the level of the sea.—Not proceeded with. 
2268. W. AUSTIN, Greville-street, Holborn, London, ** Construction of exrd- 

— scalebourd, and other boxes, cases, d:c.”"—Dated 16th September, 
4, 

This invention consists in forming the bottoms and other parts of these 
and similar articles (which parts have hitherto been made of wood, and 
usually in several pieces, and required to be wrought and fitted together) of 
paper stuff, or pulp, gutta-percha, cement, glass, or any other substance, 
either simple or compound, which can be cast, moulded, pressed, or formed 
into the required shape and configuration entire. —Not proceeded with. 

2269. C ATtwoop, Tow Law Ironworks, Durham, ** Blast furnaces.”—Dated 
16th September, 1864. 

This inveution consists in the application and addition to the upper part 
of such biast furnaces as are usually employed in the reduction or smelting 
of iron ores of a condensing or collecting apparatus, consisting of chambers, 
vessels, or receivers, or of a series of such, by means of which it is proposea 
to preserve and recover the zinc contained in the iron ore, and which would 
otherwise be blown from the tunnel head or other escape vents of such fur- 
naces, and lost in the surr ding atmosph 
1271. J. B. Woop, Broughton, Manchester, “* Manufacture of floor-cloths.” 

—Dated 16th September, 1864. 

In performing this invention the inventor takes buffalo or other untanned 
hides or parts of hides previously macerated in water, the temperature of 
which should not exceed 80 deg. of Fahrenheit, the water being slightly 
acidulated with hydrochloric acid, using for this purpose about one part of 
the commercial acid to a thousand parts of water. The shreds or strips of 
hides should be allowed to remain in this water for the period of one or two 
days, or until the texture of the hides is sufficiently softened. The hides or 
shreds are then removed from the bath in which they were immersed, and 
subsequently put into a rag engine, or other suitable machine, in which they 
are macerated or bruised, 1n combination with a sufficient quantity of water, 
until the whole shall be reduced into one uniform fluid fibrous mass ; this is 
afterwards to be mixed with from 50 to 60 per cent. of cotton waste, linen, 
or linen waste, linsey, linsey rags, or other fibrous materials, until the whole 
becomes equally blended throughout. The liquid fibrous pulp thus obtained 
is afterwards piaced in a vat, in which it is kept constantly in motion, from 
which the flow is regulated as required on to the wire of a machine, similar 
in most respects to that for making paper, the remaining portion of the pro- 
cess approximating very closely to that now in use for the manufaciure of 
paper or miliboards, the thickness and width of the material being regulated 
at pleasure. The cloth thus made is afterwards coated over with varnish or 
oil paint, until an equal and uniform body is obtained, upon which any 
pattern or design that may be necessary can be made, as 1s now dove in the 
manufacture of oil and other similar cloths.—Not proceeded with. 

2273. C. Stevens, Charing Cross, London, ‘‘ Machine for forcing up water.”"— 
A communication.— Dated \7th September, 1864. 

This invention consists in the employment of two metal drums, the outer 
one of which is stationary and of larger diameter than the inner one, the 
latter being made to revolve by means of a vertical shaft, to which apy 
motive power can be applied. To the inner drum are bolted two halt 
circular arms, furnished with teeth gearing one with the other; these arms 
revolve with the inner drum and act as pistons, driving the water between 
the inner and outer drum before them; the water enters by top and bottom 
gratings made fur that purpose in the outer drum. It must be remembered 
that the circular arms have each a support forming part of them, and by 
which they are bolted to the inner drum; a separation piece is so fixed in 
the large drum that, during half a revolution of the inner dram, one circular 
arm maintains the other in a fixed position, during which the Jatter drives 
before it the water through pi;es arranged for carrying it off, and then 
makes a half circular movement and secures the other arm which works in 

same way.— Not proceeded with. 
2274. C. Brown, Old Stein, Brighton, ‘‘ Ripping or cutting open newspapers 
journals, &c.”—Dated \7 th September, 1864. 

The patentee claims attaching or fixing to, and imbedding partially or 
wholly in, the paper, thread, twine, cord, tape, or wire, as described. 

2277. R. Curimrs, Rotherham, “‘ Hydrants ov fire cocks.” —Dated 17th Seplem- 
» 1864. 

This invention consists in the employment of a small valve in combination 
with a sluice valve in such a manner that, when the sluice valve is open, and 
the hydrant or fire cock in use, the small valve will be shut, and vice versa. 
When the sluice valve is closed, the hydrant or fire cock being out of use, the 
small valve is opened by a projection on the valve of the sluice pressing upon 
& valve which is conn: with the smail valve, thus opening such smail 
valve, and allowing the water to flow out of, or escape from, the elbow pipe, 
80 as to empty the same and prevent it from being frozen. 








THE ENGINEER. 
2284. W. LEA, Wolverhampton, ‘‘Alarum applicable to doors, windows, 
&c."—Dated 17th September, 1864. . 

This invention consists in the employment of a hollow piece of metal, on 
one side whereof and near to one end a bell is affixed. At or near the other 
and opposite end of the said hollow piece of meta! (which is of a wedge shape) 
a slot is formed, through which protrudes one end of a spring catch ; the other 
end of the said catch protrades through another slot in the aforesaid hollow 
piece, and is employed to hold back and disengage a spring hammer which 
slides on a rod fixed within the said hollow piece, and there are two helical 
springs placed on the said rod, one for percussion and the other for recoil ; 
for ple, the p i ring causes the hammer to strike the bell, and 
the other forces back the hammer immediately after the bell has been struck. 
The under side of this instrument has spikes or points fixed thereto, which 
are intended to be pressed into the floor of a room when the alarum is 
intended to be applied toa door. The effect of opening the door depresses 
the protruding parts of the spring catch before referred to. and releases the 
hammer which strikes against the bell.—Wot proceeded with. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Lock-ovr: Yet Unsettled: Interview of North Staffordshire 
Men with their Masters; Iron Markets Dull—Coau: Good Demand 
Sor Domestic P s—Harpware Trapes: Quiet — Franrun 
Borer Expiosion in SuropsHing: Jwo Men Killed and many 
others Injured. 

Marrers are as unsettled now as they were at the time we wrote 

last week, in connection with the unhappy dispute in the iron trade. 

At noon on Wednesd f tween the masters and the 


a 
men of North Staffordshire took place in the board room of the 
The Earl of Lichfield 








2286. D. TansEet, Vieille Route, Neuilly, Seine, France, “* Apparatus for 
obtaining light for lighting pipes and cigars.”—Dated 17th September, 
1864 


This invention has for its object to so constract apparatus for obtaining 
light for lighting pipes that it will only be necessary to employ asingle hand, 
when using the apparatus, to obtain a light. For this purpose the patentee 
employs a box or case, in which is contained a strip or wick of suigable 
material, which has at intervals upon it spots of any suitable composition 
capable of being ignited by friction. This strip or wick is wound around a 
pin or axis within the care; the end of the strip is caused to pass out from 
one end of the case through a passage, and can from time to time be caused 
to project further and further from this passage by an arrangement similar 
to the arrangements employed for raising lamp wicks. The wick, where it 
passes through the passage, is acted on by a spiked or serrated wheel, which 
can from time to time be turned ; thus the end of the wick can be caused to 
protrude from the case. At the end of the case from which the wick projects 
there is an arm or plate, which, when it is desired to light the wick, can be 
caused to move quickly cver the projecting end of the wick, and so light it. 
The arm or plate is carried by a pin or axis at one side of the case, and 
around this axis is a spiral spring which tends to turn it. This, however, is 
usually prevented by the plate being held back by a spring catch. “hen it 
is desired to obtain a light the spring catch is withdrawn, and the plate is 
then caused to turn by the spiral spring, and is thereby moved over the pro- 
jecting end of the wick and ignites it. The wick will continue to burn so 
long as any portion of it is allowed to remain projecting out from the cas. 
Afterwards the plate is moved back to its former position, when it is again 
retained by its spring catch. 

2287. J. M. Napier, York-road, Lambeth, Surrey, ‘‘ Apparatus for cleaning 
the lower parts of boots and shoes."—Dated 17th September, 1864. 

This invention consists in constructing and applying apparatus in order 
that the lower parts of the boots and shoes of persons passing into and about 
buildings may be cleansed without requiring thought on the part of the 
wearers. For these purposes a grating suitable to be walked on is provided 
in the place where it is desired that the cleansing of the lower part of the 
boots and shoes shail be effected, and between the bars of the grating there 
is applied a mat or brush, or other suitable cleansing surface, made of 
vulcanised india-rubber or other material, which is caused to move by any 
suitable power. ‘The bristles or other projecting fibres, or parts of the 
moving mat or cleanser, project somewhat above the top surfave of the 
grating. By these means the lower parts of the boots and shoes of persons 
standing or walking on the grating will be cleansed, and in order that such 
moving mats, brushes, or cleansers may be kept free from dirt and dust, 
apparatus is in some cases applied for receiving dirt and dust from them 
into a proper receptacle. —Not proceeded with. 

2293. T. TayLorson, Woodfold Park, near Blackburn, “ Apparatus for 
working coal or other minerals.”—Dated 1vth September, 1864. 

This invention consists in rendering the apparatus self-acting in reversing 
the valves at any part of the stroke, according to the depth of cut, To 
effect this object the inventor applies any ordinary governor, and so con- 
nects it with the pick or cutting instrument that, in the forward action or 
stroke of the pick, rotary motion is given thereby to the governor, causing 
the balls or vanes to expand; and immediately on the delivery of the 
stroke or blow of the pick the rotation of the governor ceases, when tie 
balls or vanes collapse, and operates a catch lever, which actuates a suit- 
able arrangement of levers and weight, to reverse the valves for another 
stroke, and so on, thus economising the steam or compressed air, or other 
motive power that may be employed, and time in reversing the action of the 
piston, besides maintaining the full force of the stroke at any depth of cut. 
—Not proceeded with. 








A Musica Noverry. — An invention for the improvement of 
organs and harmoniums has just been patented, which is not a little 
remarkable. The inventor is Mr. Dawes, engineer, of Leeds. The 
principle of the invention is this, that the highest note of any chord 
played on the key-board is made to predomir ate with greater power 
than the harmony. Thus the melody always stands out promi- 
nently, as if produced by another instrument. We have heard one 
of Alexandre’s siugle manual harmoniums with this patent applied, 
and the effect is really marvellous, converting a comparatively dull 
and tuneless instrument into a brilliant and enjoyable one. 
Chevalier Lemmens, and the professional gentlemen who have 
examined the patent, declare it to be the one essential improvement 
which will make harmoniums fit for places of worship and the home 
circle. As an instance of the effect uf this ingenious patent, we may 
state that, by the arrangement of the stops, although full chords be 
pressed on the manual, the uppermost note on the stops thus 
influenced only will sound. Thus, if E, G, and C in the treble 
staff be pressed down, C only will speak; and if the finger be lifted 
from OC, G then becomes the upper note, and that alone sounds. 
The peculiar feature of this invention is, that it gives to organs, 
barmoniums, and instruments of this class, the mechanical 
capability of producing automatously, a pure and defined melody, 
with, and in addition to the harmony, without any extra effort on 
the part of the player. The invention is already patented in 
England, France, and Belgium. In the two latter countries, Mr. 
Archibald Ramsden has a joint interest, and has also become sole 
agent for this district. The patentee has given the name of 
“ Melodie Celeste” to his invention, which is exceedingly simple, 
and we believe it can be applied to any instrument for about £5.— 
Leeds Express. 


Corton Packie Anv Corron Freiguts.—(/rom our Correspondent.) 
—The inconvenience arising from the unequal packing of cotton 
aud the existing system of levying freights on cargoes of cotton 
are well known. In the absence of any effective means of securing 
uniformity in packing bales, great inequality has been unavoidable 
between the weights of bales packed in various climates; and, for 
want of more secure methods of binding than are possible with 
ropes, bales have been apt to expand after being stowed on board 
ship. The result of this is that vessels are obliged to carry much 
smaller weights of cotton than their tonnage would otherwise 
warrant; and that freights are levied, not according to the cubic 
space occupied, but according to the weight of the cargo. Two 
new mechanical inventions have recently been patented and brought 
into use by a gentleman named M’Comb, which are likely to bring 
about great changes, both in the methods of packing and the system 
of levying freights. One of these is the cumulative power cotton 
press, by means of which cotton can be pressed to the density of 
thirty pounds, forty pounds, or fifty pounds per cubic foot, according 
to the respective sizes of the machines made; and the other is the 
arrow tie, which secures the bales, thus closely pressed, by iron 
bands, which prevent the possibility of expansion until the bales 
are unpacked. By this method, with the smaller machine, a saving 
of space occupied and freight may be made to the following extent : 
—Upon Indian cotton, a gain of 6 1b. per bale density, and a 
saving of 6s. per bale freight; upon Chinese cotton, 25 1b. and 26s. ; 
upon Egyptian, 23 lb. and 25s.; Beyrout, 23 1b. and 23s.; Brazilian, 
221b. and 22s.; American, 19]b. or 19s.; that is to say, that at 
least the following percentage may be saved:—India, 25; China, 
300; Egypt, 250; Beyrout, 250; Brazils, 200; America, 130. By 
tho larger aud more powerful presses, as will be seen, the gain is 
much greater, When these improvements come to be generally 
adopted shipowners will be able to take much larger freights of 
cotton; and both ~hey, the importers, and the labour market 
generally, will be g§iners by the more equal and much fairer mode 
of levying freights according to space rather than weight, which 
will then be possible. The subject has been taken into considera- 
tion by shipping houses at Alexandria and elsewhere with the view 
of securing coaemy | of bale and density. It is understood that 
the Liverpool Cotton Brokers’ Association have also considered the 


matter, and that it is intended to draw up a memorial to persons 
engaged in the trade to induce them to take measures to adopt 
uniformity of packing. 





railway station at Stoke-upon-Trent. 
presided. The a were some of them accompanied by their 
managers, but on the suggestion of the noble chairman, and at the 
wish of the men, the managers withdrew, as did also a member of 
an ironmaking firm in Manchester (Mr. Barningham), whose men 
turned out with those of North Staffordshire, and who expected 
that they would have been represented at that meeting. Mr. Knight, 
the Secretary of the Ironmasters’ Association of North Staffordshire, 
was also present. The total number of masters present was seven, 
and they represented the six firms and the nine works which are to 
be found in North Staffordshire. The men numbered twenty-four. 
The chairman reminded the meeting that he was there on an 
invitation, or rather a suggestion, which was made to him bi 
certain ironmasters who wished to have an interview wit 
their men. But for this he should certainly have been unwilling to 
show the slightest disposition to interfere in this dispute, because 
he felt that there were men who knew infinitely more about the 
matter than himself. Having, however, been invited to attend the 
meetiag it would have been altogether inconsistent with what he 
had himself expressed on public occasions, if he had shown the 
slightest disinclination to encourage by his presence the meetin 
which had been now brought about, On the contrary, he shoul 
have thought such a course inconsistent with everyting he had 
previously stated. He desired to express to both masters and 
men his appreciation of their confid in selecting him to preside at 
such a meeting. Some discussion then ensued as to whether or not 
the representatives of the press should be allowed to stay 
in the room; but the matter was ultimately settled by the men, and 
tho chairman withdrawing their objection to the reporters being pre- 
sent. Elias Lambrook, of the Shelton Bar Ironworks, who was the 
chief speaker amongst the men all through the meeting, then ex- 
pressed his hope that some arrangement would be come to by which 
the present unfortunate state of things would be terminated. There 
were one thousand ironworkersin North Staffordshire wholooked upon 
the proceeding connected with the pro reduction and lock-out 
with great suspicion. He denied that it followed that because the 
men in South Staffordshire went to work unwillingly at the 
reduced terms that, therefore, the men in North Staffordshire ought 
to be required to do the same. In North Staffordshire house rents, 
taxes, and provisions, were all higher than in South Staffordshire ; 
and such a thing as a garden, which was so valuable toa working 
man, was never attached to his dwelling in the north of the 
county. There were many privileges which were enjoyed by the 
South Staffordshire puddlers which the North: Staffordshire men 
did not possess. The labour, too, was harder in the north than in 
the south ; or even than in South Wales. Their wages were very 
small after the 3s. 2d. a day which they had to pay to their under- 
hands, and after, also, the loss of time in breakages of machinery 
and the like, were deducted. So small they were, that it was 
almost impossible for the North Staffordshire puddler to get a 
crust. Ohief amongst the causes which operated in the pre- 
sent time was the diminished excellence in the quality of the 
ig iron that was being used. That cause, at the Shelton Bar 
Works, made a difference to the puddlers of something like 1s. 3d. a 
turn. When to allthese drawbacks the puddler was asked to sub- 
mit to a reduction of 1s. a ton, he felt that he could not, in justice to 
himself and his family, do other than resist the notice for that offer. 
Captain Roden, of the Shelton Bar Ironworks, replied that it was 
not a fact that the rents and rates were higher in North than in 
South Staffordshire. The prices of puddling had been the same in 
both divisions of the county for many years ; and a large quantit 
of iron was seut from North into South Staffordshire regularly. It 
was not correct that the quality of the North Staffordshire iron had 
deteriorated, but, on the contrary, it had greatly improved, and was 
now competing very successfully with other districts. As compared 
wtth ten years ago, the labour of the puddler was twenty percent. more 
easy now than then. A man could now get out six turns in the 
time that at an earlier date was necessary for five heats. 
Bollington, on the contrary, maintained that to puddle iron was 
worth 15s. per ton now, while ten years ago the puddler could 
afford to do it for 10s! These were not only the views of himself, 
but of the men at large. He wished it to be distinctly understood 
that the views expressed by the delegates were the views of all; 
and if the masters desired it a general meeting of the members 
might be called, when the votes of the men might be taken by 
ballot. Mr. Bates, the employer of the last speaker, said he was a 
fair workman, and could finish his turn in nine hours. He (Mr. 
Bates) had taken an average of the time that his men worked, and he 
had found that they could get out their day's work in that time. 
Rents, he was prepared to show, were lower in North than in South 
Staffordshire, and altogether the privileges of the men were higher 
in the north than in the south of the county. During the after 
discussion the men referred to a lessening «f privileges which the 
enjoyed seven years ago, when a drop in wages took place, whic 
the masters showed were privileges incidental to the early establish- 
ment of.the works in North Staffordshire, and which a eye owe 
had no reference to the present dispute, for no allusion had, during 
the intervening years, been made to them. It was then shown that 
during the three months which preceded their strike the men at 
work had made wages which, after paying their underhands, 
realised 30s. nett wages a week, and they might have made more if 
they had worked more. The men replied that the employer hed 
taken the best quarter and the highest scale of wages. The men 
then inguired what was the necessity of the lock-out, and 
Mr. Matthews showed that it arose first out of the falling 
off in the demand for America, which was largely supplied 
by North Staffordshire, and next from the competition of 
France and Belgium. The men next said that the wages 
were paid upon the price of sheets, but the masters showed that no 
sheets were made in North Staffordshire. The discussion continued 
for a considerable time, during which the masters afforded every 
information that the men sought, and fully replied to all the state- 
ments advanced by the men. One of the men then spoke the mind 
of the rest, when he said that the men in North Staffordshire were 
unprepared to return to work for less than they had turned out for. 
This the masters regarded as an end to the discussion, Captain 
Roden then made the following offer :—* With regard to the details 
of any minor grievances alleged by the men, the masters are prepared 
to give the men free means of communication with them; and 
undertake to fairly consider and deal with any just cause of dispute.” 
‘The masters are not aware that there are any special circumstances 
in North Staffordshire which entitle the puddlers to a higher rate of 
wages than in the other ironmaking districts of England. On the 
contrary, the masters believe that the puddlers have many advan- 
tages in this district which are not possessed by the puddlers in other 
districts.” “ With regard, however, to the question of wages, in 
which the strike originated, the masters propose that the men resume 
work at the rate of wages accepted by the men of South Staffordshire, 
and that the question of whether there are any special circumstances 
in North Staffordshire which entitle the men to a higher rate of 
wages than in the other districts, be left to arbitration.” Lord 
Lichfield requested the men to consider the proposition at a general 
meeting, and let him know the result ; but he was willing to be with 
them at their meeting if they wished. The proceedings then termi- 
nated. The hope, slight as it was, that something definite with re- 
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gard to some steps being taken at the Stoke meeting which would 
bring the lock-out to a speedy termination, had the effect of altogether 
suspending any transactions which might otherwise have taken place 
on ’Change in this town on Wednesday. The result of the meeting 
was anxiously looked forward to during the whole of the after- 
noon. The committee of the South Staffordshire Ironmasters’ 
Association were waiting until nearly five o’clock expecting a depu- 
tation from the North of England ironmasters in connection with 
the ending of the lock-out in that part of the kingdom this week ; 
but neither deputation nor any intelligence relating to the subject 
were received, Under these circumstances the market was ot 
gether flat, and the subject of prices, as regarded the Preliminary 
Meeting yesterday (Thursday) in Birmingham, was not touched. 
In Birmingham yesterday the market was also very dull, and the 
Preliminary Meeting was merely formal. Prices are to remain as 
at present. 

The demand for coal in the East Worcestershire district has, up 
to this time, been considerable, chiefly for household purposes, and 
the colliers in that neighbourhood are, therefore, well employed. 

The hardware trades in this district still remain quiet. In Bir- 
mingham the slackness which prevails is chiefly in connection with 
the country trade. The foreign orders to hand are unusually 
small, Bombay being at present our best customers. In the neigh- 
bourhood of Sedgley the nail trade is in good condition; and in 
Wolverhampton the safe makers continue busy. 

On Thursday afternoon last a shocking boiler explosion occurred 
at the works of the Old Park Iron Company (Limited), near to 
Oaken Gates, Shropshire, by which two men have lost their lives. 
At between four and five o'clock on the day named, and as the men 
were changing their turns, one of six horizontal boilers, with a 
pressure at the time of about 101b. to the inch, exploded with 
great force. Dieces of the boiler were hurled through the air to a 
distance of nearly 200 yards from the works, and one portion, 
weighing nearly two tons, was found seventy yards from where it 
formerly stood. A puddler working near was killed on the spot, 
and fifteen others were more or less seriously injured, one man 
dying on Monday morning last from the effects of the wounds and 
scalds received, and three other men are not expected to survive. 
The damage dove to the works is considerable; the roof of the 
building under which the boilers stood has been blown completely 
away ; indeed, the whole works are almost in aruin. The cause 
of the explosion has not yet been ascertained. The company are 
not insured, either for inspection or otherwise. An inquest was 
opened on Saturday last, but was adjourned until Monday next, no 
evidence being taken. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroo.: Liverpool Shipowners’ Association: Mersey Docks and 
Harbour Board; The Atlantic Cable: The Agincourt—LancasuireE 
Anp Yorksamre Raiway—Il’cstrc Works at Bouron—Srate or 
VTrapve: South Yorkshire: Derbyshire: Sheffield—Nonru-Lastern 
Disrnwwr: Launch of a Nile Steamer; Blyth and Tyne Railway: 
Combination Shipbuilding: Boiler Explosiom—Scottisn Martens: 
Rothesay Harbour /mprovements: Garvel .Puint Lighthouse ; 
Glasgow Association of Assistant Engineers. 


We commence with Liverpool. At the annual meeting of the 
Liverpool Shipowners’ Association the report referred to the various 
questions affecting shipping interests which bad arisen during the 
past year, and which had engaged the attention of the association. 
Amongst other matters the intended opening of a Naval Architectural 
College at Kensington, under the auspices of the Government, en- 
couraged the committee to hope that they might again bring the 
subject under the consideration of the Government with a prospect 
of success, and they had, therefore, presented a memorial to the First 
Lord of the Admiralty, urging the importance of improving the 
education and increasing the knowledye of the officers of the 
merchant service by the institution of voluntary examination and 
the conferring degrees on successful students in the knowledge of 
navigation. The committee had also had under their consideration 
the desirability of repealing or modifying the stamp duties on 
marine insurance policies, and had urged their views on the 
Chancellor of the Exchequer, in the hope that he might be induced 
to modily or repeal those duties, which, like the duty on fire in- 
surance, were a tax on prudence and a premium on imprudence 

besides giving an advantage to the foreign and colonial insurance com, 
panies, thereby placing English ships at a disadvantage with foreign 
vessels. At the last weekly meeting of the Mersey Docks and Harbour 
Board the proceedings of the marine committee included a draft of the 
answers prepared by them to the questions from the Board of Trade 
as to the probable cost of erecting and maintaining signalling stations 
on the coast, the charges of the dock board’s stations between 
Liverpool and Holyhead, the nature of the charges for the trans- 
mission of messages, &c. It appeared from the replies of the com- 
mittee that the stations between Liverpool and Holyhead are five in 
number. The keeper of each station is paid £55 a year, except at 
South Stack, where his salary is £65, and at Ormshead, where it is 
£80, ‘The assistants, one at each station, are paid 10s. and lis. a 
week. At Liverpool there is on office with a keeper at 20s. a week 

and an assistant and two messengers at from 8s. to 12s. a week, 
Messages are conveyed gratuitously, the dock board paying the cost 
of the line. The line is electric telegraphic, worked by Morse’s 
instruments, and the stations are connected with each other. About 
130 miles of land are covered. Such a line, with stations, would 
cost about £10,500, and its maintenance about £1,200 a year. If to 
this was added the interest on the capital, the cost would be about 
£1,800. The proceedings were contirmed. Captain James Ander- 
son, of the Canard mail steamer China, has been appointed to com- 
mand the Great Eastern during the laying of the Atlantic cable. 
The Great Eastern will sail from Valencia, Ireland, about 
the Ist of July, and may be expected at Heart's Content 

Trinity Bay, by the middle of that month. The Scorpion war 
steamer has arrived safely at Plymouth from Holyhead after a suc- 
cessful run. On Monday Messrs. Laird launched the Agincourt. 
Her upper and gun decks form immense open spaces, which are aptly 
declared by one enthusiastic gentleman to be admirably suited for a 
dance—a valuable testimony as to their extent. Her engines, driving 
shaft, and screw are splendid specimens of workmanship, but are only 
in keeping with the admiral perfection and completeness of every 
portion of the vessel. The screw has four blades, is made of brass 

and is valued at £4,500. She is now in a very forward state of com- 
pletion, and her trial trip is expected to take place in a short time. 
it is rather more than three years since the work on the Agincourt 
commenced, and the first plate of the keel was lowered into 
the dock to its final place on the blocks in June, 1862. 
The total weight of the ship, armour plating, and machinery 
as she now lies, is more than 8,000 tons. During the course of 
her construction as many as 1,000 men have been employed 
upon this one ship, varying according to the different stages of ‘the 
work. The number is now reduced to about 500, and will become 
gradually less asthe different parts are completed. After being 
undocked she is to be towed into the New Morpeth Dock, Birken- 
head, where her machinery will be tried, and the various details of 
internal fittings and outtit completed. ‘The dimensions of the ship 
are :—Length over all, 410ft.; length between perpendiculars, 400ft. ; 
breadth, extreme, 59ft. 3}in.; tonnage, 6,680 tons; draft of water 
abaft, 20ft.; forward, 25tt.; height of port cills above water, 1Oft. ; 
number of ports on each side, 26, of which two on each side are 
suited for 12-ton 300-pounder guns, the remainder for 100-pounder 
Somerset naval guns, or 110-pounder Armstrongs. The armour- 
plating is Sjin. of iron bolted on to Lin. of teak, extending from 
oft. below the water line to the gunwale, or a total height of about 
21ft. The armour plates are rolled, and were made, part by the 
Mersey Steel and Iron Company, and the remainder by Messrs. 
Brown and Co, of Sheffield. For about 30ft. at the extreme ends of 
the vessel the thickness is slightly reduced, so as to give buoyancy to 








the vessel, the thickness at the stem being 3in. and under the counter 
about 2hin. The stem is formed, in the ram shape, and is a 
solid forging of enormous strength. This and the stern 
frame, which weighs upwards of forty tons, were made by 
the Mersey Steel and Iron Company. The hull of the vessel is of 
iron, of very great strength and divided into numerous water-tight 
compartments by both longitudinal and athwartship bulkheads, and 
there is also a water-tight inner skin, forming a double bottom, to 
give security against danger of the vessel sinking in case of the 
bottom being injured by striking on rocks. The upper deck is plated 
with iron Sin. thick, underneath the wooden deck. The whole of the 
internal fittings are of the most elaborate and complete description, 
comprising cabins, store-rooms, magazines, shell-rooms, and the 
various fittings for the accommodation of the crew and the working 
of the guns. An important addition has been made to the ship 
since she was laid down, in the shape of a. poop and topgallant fore- 
castle. The poop gives ample space for the cabins necessary for an 
admiral and staff. thus fitting the ship for a flag ship, which the 
arrangements of the earlier ironclads did not admit of. The fore- 
castle, being plated in front with armour plates, forms a kind of 
breastwork, to prevent the upper deck being raked by an enemy’s 
fire ; and also gives room for two large guns, which can be trained 
in a line with the keel, and will be most useful as bow chasers. There 
are to be five masts, all of iron, which are now complete alongside 
ready for putting on board. The engines are of 1.350-horse power 
nominal, and were made by Messrs. Maudslay, Sons, and Field, of 
London. They are a splendid specimen of workmanship, and it is 
expected they will exert suflicient!power to propel the ship more than 
fourteen knots an hour. The whole of the machinery was sent round 
from the Thames in Government store-ships, and transhipped in the 
Birkenhead Docks into lighters, and brought into the graving dock 
alongside the Agincourt, and then lifted on board by means of a 
travelling crane fitted up for the purpose; the heavy parts, such as 
cylinders and boilers, weighing upwards of 25 tons each. The vessel 
has been constructed in a dock which was altered especially for the 
purpose, and is now one of the finest graving docks in the country, 
being about 430ft. long, with an entrance 75ft. wide, and a depth of 
water on the cill of 24ft. on the average spring tides, and as much as 
27ft. or 28ft. on high spring tides. The dock is covered by a lofty 
shed, 80ft. in width. of corrugated iron supported on iron columns, 
which also carry a line of rails for two travelling cranes which have 
been constantly used in lifting and putting in place the massive 
framework and armour-plating of the ship. This shed, and the 
different decks of the ship, have been lighted with gas, so as to enable 
the men to work full hours during the winter months, and without 
exposure to the inclemency of the weather. 

At a special meeting of the Lancashire and Yorkshire Railway 
Company, last week, it was resolved to issue new preference shares 
to an extent not exceeding £607,550. The chairman said the 
directors were disposed to offer the new shares to the shareholders in 
the way of preference, in consequence of the explanation which was , 
given in 1861. They were desirous not to burden thetold stock of 
the company with any additional charge beyond what it ought to 
bear, for the construction of works which, in all probability, would 
not be very remunerative for a few years. The addition to the new 
share capital of the company would only be £5 for every £100 of 
ordinary stock, and the directors therefore proposed to allot to the 
shareholders one £5 preference share for every £100 of ordinary 
stock. ‘The last issue which they made was one of £1,200,000 pre- 
ference stock, bearing interest at the rate of four and a half per cent. 
They experienced no difliculty in issuing that stock, and as four and 
a half per cent. wss not much in excess of the rate paid as interest 
for the loan capital of the company, the directors thought that the 
financial operation was a successful one, and for the benefit of the 
ordinary stock of the company. He believed that as soon as the 
commercial depression of the district had passed away the line would 
be restored to its original position as one of the first in the kingdom, 
and that it would ultimately be able to bear the five per cent. interest 
with perfect ease. 

No less than £300,000 is at present proposed to be expended at 
Bolton for public works. The projects refer to the water-supply of 
the town, a new town hall, and a public park and recreation ground. 
Mr. Alderman Wolfenden last week brought the subject before the 
town council. He dwelt at considerable length on the condition and 
prospects of the borough, and moved a resolution to the effect that, 
notwithstanding the public works in progress and in contemplation, 
the finances of the berough are in such a condition as to leave no 
cause for dissatisfaction. His opinion was that no increase of rate 
would be required. ‘The assets of the borough he estimated at 
£375,000 and the liabilities at £299,000—a very favourable condition, 
he considered, for so young a corporation. It might be that a 
small additional rate would be required for a short time while 
the water scheme was in progress, but it would soon be returned with 
interest. There had been an expenditure of £13,200 in applications 
to Parliament, and also a considerable amount in cleansing the river 
Croal, which would not occur again. The markets and waterworks 
were profitable, and he was convinced that the town hall and park 
might be carried out without any addition to the present rates. The 
rateable value of the borough had increased from £147,000 to 
£184,000, and would no doubt go on in the same proportion. The 
cost of the town halland park he estimated at £100,000. He 
estimated the profits on the waterworks at £3,500, and on the 
market at £1.000. The increase from the assessments he estimated 
at £3,500, and in 1870, when the liabilities would be discharged, the 
borough would be in a favourable condition, as far as the rates were 
concerned. 

In the Barnsley district the iron trade has scarcely ever been 
better than at the present time, owing in a great measure to the 
stoppage of the numerous works connected with the masters’ union. 
The demand for plate iron, more particularly for the extensive ship- 
building yards at Liverpool, London, and the North of England, is 
considerably in excess of the ability to supply. There is also the 
same activity with regard to merchant iron, including angle iron, 
bars, &c. The first movement in the district for turning over | 
a large and important business from a private firm to a | 
limited liability company has just been taken by the Messrs. | 
Mitchell and Son, miners, smelters, ironfounders, &c., of Worsbro’- | 
dale. The continued cold weather causes a very fair demand 
for coal, especially for household purposes. The lock-out | 
affects Derbyshire but little directly. The only puddling furnaces | 





of moment in the county are those of the Butterley Iron 
Company, at Alfreton, on the borders of Nottinghamshire. They 


have about thirty furnaces, which are at present closed in accordance 
with the resolutions of the ironmasters, but they have offered to send 
their men to work in North Staffordshire if wished. Some falling 
aff is visible in the orders for coal, but only slight, and prices main- 
tained themselves as formerly. The demand for gas coal is excel- 
lent, especially for the Staveley “top hard.” At Sheffield the steel 
trade has been becoming more depressed. Few of the large houses 
find their men full employment, and, though houses engaged almost 
exclusively in making steel for home manufactures are receiving 
average orders from some districts, depression is general. Some 
apprehension has been felt that the lock-out might seriously affect 
the steel trade here, by cutting off the supply of material. Fortu- 
nately there is no chance of such a result. Most of the firms which 
make steel from Knglish iron have large stocks on hand, 
and the supply of foreign, principally Swedish, iron which 
is mainly used for the best qualities of steel, is abundant, 
not only for the present purposes, but as a reserve, should the 
supply of English steel run short. The manufacture of Bessemer 
steel, which is made direct from the pig — puddling, will be 
rather stimulated by the lock-out. At present, Yowever, the demand 
is scarcely so brisk as it was a few weeks ago, except for railway 
rails, for which there are large orders. The armour-plate and heavy 
gun branches are languid, though the plate mills, which have been 
standing some days, have been put in operation again this week. 
Business continues dull in the cutlery and plated branches, though 
the home orders have alittle improved. Some of the tool trades are 
busy, but generally only a moderate business is doing in saws, files, 








and edge tools. The ironworks at Rotherham which hav 

at work are busy, and a fair amount of orders are cnaing iat 
fenders and grates. Generally, however, business is quiet. The 
demand for coke and furnace coal has much fallen off here in conse- 
quence of the languor in the steel trade. There is an active demand 
n= house —. be is +." change in the various markets. A few 
orders are to hand from Russia, but the advi 
from that quarter. : ne 

From the north-eastern district we learn that on Saturday a river 
steamer, intended for the navigation of the Nile, and built for the 
Egyptian Government, was launched from the vard of Messrs E 
Mitchell and Co., Low Walker. She was christened by Miss Swan. 
Thesister ship will make atrip this week. The directors of the Blyth 
and Tyne Railway Company intend running their trains into Tyne- 
mouth on and after the Ist. of April next. Oh Saturday Mr. W. Dox- 
ford launched from bis iron shipbuilding yard his first “ combination 
ship,” a vessel of 509 tons, builders’ measurement, and of the 
following dimensions:—Length, 160ft. ; breadth, 27ft.; and depth 
17ft. Her customs’ measurement is 430 tons, and she is classed 
at Lloyds fourteen years, and by the Liverpool underwriters 
twenty-one years. She was built for Messrs Candlish, Hudson 
and Co., of Sunderland. Mr. Doxford has foer iron vessels - 
the stocks at present, a schooner of 130 tons, a baraue of 490 tons 
another of 330 tons, and a ship of 664 tons. In the eonstruction of 
these vessels the builder has introduced an improvement sever before 
effected on the Wear, and that is to complete the platiog of the 
sterns before they are fixed on to the framework of the vessel. The old 
plan is to complete the framework first, and plate the stern in the 
same way as other portions of the vessel. Mr. Doxford’s plan. of 
plating the stern portion of the hull upon the ground must be a great, 
saving of time and labour. On Thursday night a serious boiler 
explosion occurred at the fire-brick works of Addison Potter, Esq. 
Willington Quay, and seriously injured four men. It appears that 
at the time named the engineman, W. Henderson, was about to turn 
the feed off the boiler, it being full of water, previous to the night- 
men coming in, and from some cause as yet unknown the boiler ex- 
ploded with terrible force, totally destroying the substantial shed 
and !brickwork in which it was placed. The whole of the boiler 
save a portion of the egg-end, was blown into the river in a south- 
east direction, to a distance of about fifty yards; and the roof, which 
consisted of slates, and the brickwork of the shed, were scattered 
about the yard in all directions. 

With regard to Scottish matters, we learn that Mr. W. Maurice 
has finished his contract for the east harbour improvements, 
Rothesay. A lighthouse at Garvel Point, about to be proceeded with 
by the Cumbrae Light Trust, has been contracted for by Mr. J. 
Barnard, of Greenock. The lighthouse is to be a circular turret of 
cast iron, “ At the last ordinary meeting of the Glasgow Association 
of Assistant-Engineers, the second part of Mr. A. M. Strathern’s 


paper on “Lead Pipe-making Machinery” was read, but the dis- 
cussion Was adjourned until the next meeting. Mr. D. Pope then 


proceeded to read a paper on “ A New Multiple Drill,” and illustrated 
his paper with a full-size drawing of the machine. A very lively 
and interesting discussion ensued. Mr. Playford Reynolds then 
explained to the meeting a plan patented by Mr. Dart, C.E., 
London, for *‘ Sheathing Iron Vessels.” Mr. Lendrum, Mr. Dart’s 
agent in Glasgow, was introduced, and answered all questions satis- 
factorily. The thanks of the association were accurded to 
the several gentlemen for their papers. On Friday night, 
the members and friends of the association supped together at the 
Clarence Hotel, Glasgow. The chair was oceupied by Mr. J. Albert 
Smith, C.E., President—the duties of croupier being discharged by 
Mr. James L. Cunliffe, Vice-president. Amongst the gentlemen on 
the right and left of the chairman were—Mr. J. M. Gale, C.E., 
engineer to the Water Commissioners of Glasgow; Ms. Urquhart, 
Dundee; Mr. Vaughan; Mr. J. D. Ferguson, C.E., Rutherglen and 
Coatbridge Railway ; Mr. Mortimer Evans, C.E., &c. The chairman, 
in giving the toast of the evening, ** The Association of Assistant- 
Engineers,” remarked that if the number of papers read 
during the session had not been as varied as in former years, 
the members of the association had at least done ample justice 
to those subjects which came up for discussion. In the 
beginning of the session the subject of valves had been very 
fully gone into, interesting papers had been read upon ice-making 
machinery, and latterly considerable justice had been done to the 
subjects of water engines and the action of wheels, while they 
were at present studying the manufacture of lead pipes by 
machinery. ‘These were all useful subjects to members of the asso- 
ciation, and, upon the whole, he was happy to congratulate them 
upon the results of the session now drawing to a close. The session 
was not yet ended, else he might have spoken more fully regarding 
the past proceedings and present position of the association, but from 
what he could hear its financial affairs were quite as favourable as those 
of last year. They had always been able to meet their expenses, which, 
for so young a society, was as much as could be expected. He had 
received letters, explaining absence, from Dr. Fairbairn and Dr. 
Rankine, and also expressing great interest in the society and its 
doings. Dr. Fairbairn, in his communication, remarked that an 
association such as that with which they were connected was the 
best means of disseminating information among engineers. The 
chairman concluded by asking the company to drink a bumper to 
the success of the Association of Assistant-Engineers. The toast was 
pledged with enthusiasm. Amongst the other toasts proposed during 
the evening were—“ The Institution of Engineers in Scotland and 
Kindred Societies,” by Mr. J. D. Ferguson, to which Mr. J. M. Gale 
replied; ‘* The Honorary Members,” proposed by Mr. W. R. Cop- 
land, and replied to by Mr. W. M. Neilson; “The Profession,” by 
Mr. Whyte, and replied to by Mr. Copland, &e. 





THE METAL MARKET. 

Raits.—A good inquiry at nominal prices, ranging from £6 10s. and 
upwards, according to payment and specitication. 

Correr.—A fair business doing. The nominal prices are, £94 Shect and 
Sheathing, and £88 Tile and Cake. 

T1n.—A drooping market, and difficult of sale. 
Straits £88 per ton. 

Tin Puates. — A good business doing. Coke 2ls. 6d., and charcoal 
273. éd. per box. 

Leap in good demand, at £20 English, and £19 10s. Spanish per ton. 

SPELTER.—Some few parcels have changed hands, at £i¥ 10s. per ton. 

Moats and Co. 


Banca £94, and Fine 


Old Broad-street, London E.C., March 30ti, 1865. 
PRICES CURRENT OF TIMBER. 
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Tue Himataya.—We regret to hear that the Admiralty are again 
sending the Himalaya to sea without the very necessary and really 
inexpensive application of a “ governor” to her engines, to control 
their racing propensities when the long and famously efficient 
trooper is running before a heavy sea. The destruction of her 
crank-shaft, and the ship’s consequent forced inaction of four 
months in Portsmouth harbour since her last voyage, were simply 
owing to the want of a “ governor” to regulate the admission of 
steam to her engines when running before a sea. 
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THE SOUTHWARK RAILWAY BRIDGE. 


WHILE the great metropolitan railway scheme, known 
as the inner circle, is being gradually developed, and under- 
mining even the most crowded parts of London in order 
to form a connecting link with, and give easy access to, 
most of the railway termini, the enterprising directors of 
the South-Eastern Railway are vieing with the London, 
Chatham, and Dover Company in the boldness of their 
undertakings for extending their lines to the most central 
parts of the metropolis. Passengers have for some time 
been conveyed direct to Charing Cross, and in a few months 
will be able to step from the railway carriages into the 
heart of the City, instead of being obliged, with much 
vexation of spirit and severe labour, to struggle over 
London Bridge. ‘Trains, at intervals of a few minutes, 
will run between Cannon-street, in the City, and Charing 
Cross, in about the same time as omnibuses usually occupy 
in getting up Cheapside; thus connecting two central 
points between which the traffic is very large already, and 
doubtless still increasing. 

As our readers are probably aware, the extension of the 
South-Eastern Railway toCharing Cross has been completed 
for more than a year, and the branch to the City is making 
rapid progress towardscompletion. Thoughonly five-eighths 
ofa mile in length, it comprises works of great importance 
and magnitude, the most prominent of which is the bridge 
across the river between London and Southwark bridges. 

The large number of engineering works which are being 
carried on in all parts of the country, and especially in 
London, has led us to look with comparative indifference 
on some that would, under other circumstances, have 
attracted general interest and attention; and a new bridge 
over the Thames is no longer considered a great under- 
taking even when accomplished with a rapidity which, a 
few years ago would have been considered impossible. 
It is, therefore, ail the more nece to look carefully 
around us, so that matters worthy of our consideration may 
not remain unobserved. 

The bridge in question is intended to carry five lines of 
way and a footpath on either side; the width over all will 
be about 80ft., giving 65ft. for the five lines of rail. The 
span next the Middlesex shore will spread out in the shape 
of a fan to 180ft., so as to form an entrance to the station. 
There will be five spans, the two side spans being 125ft. in 
the clear, and the three centre spans 135ft. Sin. each, 
giving a total length between the abutments of 705ft. 

The foundations of the piers are formed on the same 
principle as that adopted by Mr. Hawkshaw in the Charing 
Cross Bridge, and which has been since so generally used 
as to justify the opinion that it is the best means of obtain- 
ing subaqueous foundations on the Thames where the 
London clay is easily reached. Four cast iron cylinders, 
31ft. between centres, are sunk in a row to an average depth 
of 60ft. below high-water line, passing through thethinstrata 
of mud and gravel some 25ft. into the London clay. The 
diameter of the cylinders, from the base to the ground 
line, is 18ft. A taper ring is then introduced, reducing 
the diameter to 12ft., which is preserved to the top of the 
pier. The thickness of the metal varies from 14in. to 2in., 
strengthened with ribs and flanges, and the plates are of 
such a size and weight as may be found convenient for 
handling and casting, and yet so large as to keep the 
number of joints—which must all be carefully planed and 
caulked—as small as possible. By way of relieving the plain 
surface of the cylinders, vertical flutes are cast in the plates, 
which reach from the top to a point somewhat below high- 
water line. Concrete made with Portland cement is filled 
in up to the ground line, and the remainder is built in with 
brickwork, and surmounted with granite blocks, on which 
two wrought iron girders 3ft. deep are placed, forming a 
level bed to carry the girders, and effectually binding the 
top of the cylinders together and making them into one com- 
plete and solid pier of great stability. The total area of 
the base of the foundations in one pier would, therefore, be 
1,018 square feet ; and, supposing the whole of the lines of 
way to have a load equal to one ton per foot forward placed 
upon them, the total weight on each foot of bearing surface 
would not exceed probably six tons; and as it is almost 
impossible that such a load would ever be accumulated on 
one pier, the weight to be carried in actual work will be 
much less. 

The process of sinking the cylinders is, perhaps, the most 
a in the work, requiring much care and attention ; 
and in carrying out this and in fact the whole of the iron- 
work on this line, the contractors are fortunate in having 
the services of their manager, Mr. Phillips, whose practical 
experience in such work has been very extensive. <A part 
of the cylinder to be sunk, of sufficient length to leave the 
top part dry when in place, is put together on the stage, 
and by means of strong tackle is lowered into the exact 
position it is to occupy, being guided down to the bed of 
the river by suitable guide piles. Additional rings of plates 
are fixed from time to time on the top of the portion of the 
cylinder in place to a convenient height as the cylinder 
sinks into the ground. The excavation is then commenced 
in the inside, and as there must necessarily be a consider- 
able depth of water in the cylinder until an impermeable 
stratum is reached, the excavation must be done either by 
suitable apparatus worked from the staging, or by forcin 
a supply of air into the cylinder for the use of those cagueel 
in the work, whether in diving dresses or in a compressed 
air chamber. The latter process is, however, obviously 
tedious and expensive, and has been, in this case, entirel 
dispensed with by the use of a dredging scoop, which is 
drawn along the bottom of the cylinder, and: thus fills a 
leather bag attached to it for the purpose of bringing the 
material to the surface. When, however, the cylinder has 
passed a short distance into the clay, all difficulty in this 
— is at an end, for the water being prevented from 
finding its way in from the outside by the impermeable 
nature of the clay, the cylinder is pumped dry , and the re- 
maining excavation is done by navvies. Extra weight is 


put on as may be required to cause the cylinder to tollow 
the excavation, and the required depth is soon obtained. 
In order to guard against any settlement taking place | 





when the bridge is finished each cylinder, when worked 
up, is loaded with about 800 tons, causing it to sink two or 
ae inches, after which it is carried up to the required 
eight. 

he abutment on the south side of the river rests on cast 
iron square caissons, sunk side by side so as to form a con- 
tinuous wall, stopping a little below low water, from which 
line brickwork is carried up; they pass through a rather 
thick strata of mud and loose gravel into the clay and are 
filled in with concrete, thus forming a very firm founda- 
tion without the intervention of any coffer-dam or other 
temporary work. 

The north abutment rests on a hard and compact bed of 
gravel, and was put in by tidal work. 

The superstructure of the bridge is of very simple con- 
struction, avoiding all questions as to the necessary strength 
of cross girders to satisfy the Board of Trade, and as to 
the best method of fixing them to the main girders, which 
Mr. Hawkshaw’s plan of suspending them by straps has 
given rise to. Cross girders are entirely dispensed with, 
and the roadway will be carried on the top of longitudinal 
girders 8ft. 6in. deep, placed at a distance of 5ft. between 
centres. They will be plain plate girders, with top and 
bottom flanges 2ft. wide, excepting the two outer ones, 
which will be of the double web or box form. Ample 
sectional area will be provided to ensure that the strains 
per sectional inch of tension and compression shall not 
exceed the limit fixed by the Board of Trade regulations, 
when the bridge is loaded with the greatest weight that 
can come on it from the traffic for which it is intended. 

The girders in the two shore spans will be independent, 
necessarily so on the Middlesex side, to allow of the special 
arrangement for increasing the width towards the station, 
as already mentioned. This plan is worthy of notice asa 
ready means of adding consiaerably to the station area at 
a comparatively small expense. Continuous girders over 
the three central mate of 135ft. 8in. will complete the 
length of the bridge. The use of such girders in this case 
must commend itself to all engineers who have studied the 
question of the advantages gained by a principle which is 
good in theory and economical in practice. 

A rather general aversion appears to exist to this form of 
girder, whether arising from disinclination to carefully 
investigate the subject, or from difficulties occurring in the 
manufacture or other unexplained causes, we cannot say ; 
but many examples might be given of independent girders 
being used over several successive spans where no valid ob- 
jection could exist to the use of continuous girders. All the 
Tengitedioal girders will be braced together by suitable cross 
bracing, and considerable stiffness will be imparted to 
them by the flooring, which will consist of wrought iron 
plating rivetted to the top flanges of the girders; the rails will 
then be laid on longitudinal timbers, and ballast or some 
such material spread between the timbers. 

The expansion and contraction of the girders will be 
allowed for by the ordinary method of resting one end on 
rollers, which is {generally supposed to answer the pur- 
pose, though in practice, where the rollers and frames are 
allowed to become rusted and otherwise choked up, the re 
sultsare not, probably, what had been anticipated. The foot- 
ways will be supported by cantilevers fixed to the outer 
girders, and finished with a handsome railing. 

The staging for the erection of a large bridge such as 
the one under consideration, is itself a matter deserving 
much thought and arrangement, especially in a large river 
where so much traffic is going on, with fast running tides. 
Strong staging with gantries has been provided for the 
cylinder piers, with suitable arrangements for hoisting and 
stowege ; and we observe that economical use of the staging 
on which the girders are being built has been made by 
building them on a narrow width of staging, and shifting 
them along to their places, instead of covering the whole 
width of the openings. 

A considerable amount of steam power is in use on these 
works for hoisting and other purposes,and is worthy of 
some notice. The steam travellers are of a somewhat 
novel construction, adapted specially to meet the require- 
ments of the work. 

The engine and gearing are fixed at one end of the truss, 
immediately over the gantry, the chains being arranged to 
run over pulleys fixed ina light frame which travels on the 
trusses, this and all the n motions being regulated 
by the attendant in charge. The method of fixing the 
gearing at one end, so as to rest on the gantry, appears to be 
an advantage over that frequently adopted, of making it to 
travel on the truss itself, insomuch as the truss is thus 
relieved of a considerable weight. These travellers—four 
of which may be seen constantly at work—appear to do 
their work in a satisfactory manner, and prove that the 
contractors are sensible of the economy of a liberal supply 
of steam power. It is rather a mystery that in many 
large contracts of this description steam power is used to so 
limited an extent, especially in pile driving. Where a large 
number of piles are to be driven close together, how fre- 
quently is the rather en es presented to us of 
half a dozen men slowly and laboriously raising a heavy 
monkey, when a steam engine would do the work at a very 
much smaller cost and in far less time. Lately, however, 
a great advance has been made in this direction ; and, as 
the manufacturers of this class of machinery produce more 
and more perfect articles, the demand for them will doubt- 
less increase rapidly. 

The bridge, when finished, will be one of the largest 
and most massive on the Thames, and to Mr. Hawkshaw, 
who is engineer to this andthe whole of the South-Eastern 
Metropolitan Extensions, the credit is due of having 
designed two of the best specimens of iron bridges, as far 
as regards strength and workmanlike appearance, yet con- 
structed. It would seem, also, that Mr. Hawkshaw has been 
induced to show some compassion on thatsensitive portion of 
the public who have felt themselves so much injured by the 
alleged ugliness of some of his bridges, and with proverbial 
ingratitude have so loudly complained of the outrage on 
their cultivated taste for architectural symmetry instead of 
being thankful for the ample accommodation provided for 
their use. We must admit, however, that the bridges on 


the Charing Cross line, however satisfactory as regards ¢ 





strength and economy, are not pleasing to the eye, and it is 
to be regretted that engineers who hold the deservedly 
high position which Mr. Hawkshaw does, have so often for- 
gotten that iron bridges may be so designed as to possess a 
not altogether unsightly appearance even when of the 
simplest and most economical form. We trust that the 
engineering and architectural professions may yet be in- 
duced to work more and more together, expenally bearing 
in mind that in all iron constructions the character of the 
material to be treated must be carefully considered, and 
that results will ensue of mutual advantage and of benefit 
to the public. 

In this instance the outer girders will be covered with 
ornamenta! cast iron work, and the outside railing of the 
footways will be of a handsome design. In the pier 
which is finished, the columns are fluted at top, as already 
mentioned, and finished with a bold cornice. ‘The contract 
for the whole of this line has been taken by Mr. George 
Wyrthis, and the ironwork has been undertaken by Messrs, 
Cochrane and Co., and judging by the very superior work 
supplied by the same firm for the Westminster and Charing 
Cross bridges, it may fairly be concluded that this 
work will be of the best description, and that in a short 
space of time the bridge will be ready for the use of the 
public. 





SOCIETY OF ENGINEERS. 
April 3rd, 1865. 
W. T. Canrineron ia the Chair, 
ON CERTAIN METHODS OF TREATING CAST IRON IN THE 
FOUNDKY. 


By Zerau Corsurn, Vice President. 

Tue short notice given me for the preparation of this paper, 
together with the fact of my almost constant engagements, must 
serve to excuse any apparent haste in the troatment of the subject, 
as well as the absence of diagrams. I had thought of writing upon 
iron founding, and, to a certain extent, I have done so, but the term 
“iron a ” would bardly include some things of which I shall 
now speak, and hence | have chosen the title already announced. 

Beginning with the plant of the foundry, something may be said of 
the cupolas and of the blast apparatus. The cupola furnace is still 
much the same as described by John Wilkinson, who patented it in 
the year 1792. His smelting furnace (and smeliing is from the 
Dutch word smelten, signifying melting only, and not necessarily 
the extraction of ores) was, to use his own words, “ made very 
low, about 10ft. high, of cast iron plates bolted together, and 
lined with fire-brick.” A strong blast was introduced through 
one, two, or more tuyeres. In 1820 one William Taylor patented 
the use, in blast furnaces, of several tuyere holes, at various 
heights and in different sides of the furnace, for the admission of 
the blast to insure its equal distribution, The same idea is, of 
course, equally applicable to cupola furnaces, to which it has been 
applied by Mr. Ireland, of Manchester, in his “upper tuyere” 
furnace. That there is any real advantage in the upper tuyere 
furnace is still denied by some of those who have used it, and it is 
difficult to say wherefrom any substantial advantage should result. 
One of Mr, iveind’s cupolas, measuring 4ft. in diameter outside 
and 22in. in din eter in the hearth or crucible, has three tuyeres 
of Gin. diameter, and about 20in. above these eight tuyeres 2}in. in 
diameter. A strong blast has much more influence than the sub- 
division or distribution of the blast, and we know that in blast 
furnaces enormous masses of ore, coke, and limestone, are penetrated 
by a blast of moderate pressure from but a few tuyeres arranged in 
a single row around the hearth. In the United States a number of 
cupolas have been made of late years and used with considerable 
success, with an annular opening or port jin. to 2in. wide, around 
the whole inner circumference of the furnace, and with some of 
these furnaces, with which I have had to do, their horizontal 
section was elliptical, measuring 9{t. by 3)ft. internally ; and with 
a blast equal to 10}in. of water, or {1b. per square inch, they 
brought down twelve tons of iron per hour. » The full charge was 
twenty-oue tons, which could always be brought down in two hours 
after turning on the blast, the annular tuyere or port being nearly 
20ft. in length around the furnace, and 1}in. wide, although a large 

art of this great tuyere area of, say, two square feet, is obstructed 
by the charge in the furnace itself. Had I had time to.do so I 
should have been glad to have prepared diagrams of these cupolas 
from the working drawings in my possession. The elliptical 
section of furnace was adopted many years ago in cupolas in some 
of the German iron foundries, and it was revived in Alger’s blast 
furnace, of which a good deal was heard in England about eight 
yearsago. It cannot be asserted that it has any advantage, while it 
clearly has certain disadvantages in tnesensed surface and cost of 
construction. The object sought in the elliptical furnace is that of 
containing a large charge with but a moderate distance between the 
opposite sides of the furnace, but here an increased pillar of blast 
will fully cc for any i of distance from the tuyere 
to the centre of the charge. 

I have always believed that a decided advantage would result, 
in the case of — by having the drop bottom in general use 
abroad; I doubt if there are a dozen cupolas in America with the 
irremovable bottom, as adopted in English practice. The severe labour 
in raking out the bottom of an ordinary — would be saved by the 
drop bottom, where the mere withdrawal of the bolt sends what- 
ever is in the furnace into a pit below. The American cupolas are 
built upon a cast iron base ring, which is supported upon three cast 
iron columns, at a height of, say, 2ft. above the foundry floor. 
This base ring is of the external diameter of the cupola, say, 5ft., 
and its internal diameter is that of the circular trap door, known as 
the drop bottom. The trap door will be, say, 2ft. in diameter, 1}in. 
thick, and having a cooming din. high, carried around its upper 
edge to receive a paving of fire-clay or a round fire-clay tile to 
support the charge. In my own practice I have hinged this door 
by a 1}in. hinge bolt, 28in. long, with a stout head at one end and a 
cotter in the other ; the lugs or ears in the door and in the base ring 
were each 4in. long, and of good thickness. The door was held up 
by a draw bolt, 7d through staples of great strength, in the base 
ring, the bolt being of 3in. by 1jin. iron. It is often said, “ what if 
such a trap door should give way with from three tons to ten tons of 
iron in the cupola?” Such accidents never happen, nor would 
they be attended with any great danger if they did happen. The iron 
might be lost, but that would be the worst of it. ‘To shut the trap 
door a stout wrought iron stalk descends from its centre for 18iu., a 
heavy ball being fixed —e the end of this staple. A chain is 
attached to this ball, and the drop or trap can thus be easily moved 
by hand when the draw-bolt is out. ; : 

After the cupola, an improvement is desirable in the blast 
apparatus, The rotary fan is in almost universal use in foundries. 
In order to obtain a pressure of 20in. or 24in. of water with three 
square feet of tuyere opening, a 3ft. Lloyds’ fan is usually driven at 
from 1,500 to 1,800 revolutions per minute, the tips of the vanes 
moving, say, at the rate of nearly three miles per minute. From 
fifteen to eighteen horse power are required, and, with an old 
fashioned fan, much more. Besides the ower, there is to be con- 
sidered the wear and tear of straps running at a high velocity. 
For considerable pressures of blast, to which foundry practice is 
tending, the direct compression of the air by a piston is more 
economical than the fan blast. For a blast furnace, of course, no 
form of fan would be practicable at even a pressure of 2} 1b. per 
square inch—still less at 5lb. to 61b., as is occasionally employed. 
I have seen a steam blowing engine, used with excellent results in 
a large foundry, where the air cylinder was in a line with a steam 
cylinder, both the steam and tho air piston being fixed to 
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the same rod, while a pair of connecting rods worked a fly- 
wheel to carry the engine over the centres. The same class 
of blowing engines, working at an air pressure of from 
15 Ib. to 20 1b. pcr square inch, is now employed by Mr. Bessemer 
in blowing air into his converters, For more moderate pressures, 
however, a rotating apparatus is preferable. In gasworks, where 
the difference of pressure in the retorts and in the purifiers is, 

srhap2, 11b. per square inch, it is usual, in the London works, at 
east, to employ Beale’s exhausters. No gas engineer would think 
of employing a fan for exhausting. Mr. Beale’s exhauster is 
constructed somewhat upon the principle of a rotary pump a 
by the late Mr. Siebe, father of the present Mr. Daniel Siebe, in 
1828. This pump, for which I must refer my hearers to Mr. 
Siebe’s patent specification, No. 5636, has been reproduced in the 
States as Cary’s pump, and it was the water _ adopted in the 
American steam fire engine exhibited in the International Exhibi- 
tion of 1862. An almost identical machine, for pumping air instead 
of water, is now in extensive use in American iron foundries, under 
the name of Mc Kenzie’s blower. Many of my friends who have 
used these blowers prefer them to fans, as taking less power ; while 
they are, of course, capable of working at any pressure of blast 
required. One of those blowers, now at work in a locomotive 
factory, of which I was engineer, in 1854, is 26in. in diameter, 3ft. 
Gin. long, and, at a speed of 100 revolutions per minute, blows 
against a pressure of 2lin. of water in supplying a large cupola. 
The power required is found to be much less than that consumed 
by a fan, especially at high pressures, while the wear of straps 
is very moderate, the lineal rate of the driving strap being now 
about 300ft., instead of something like half a mile a minute, as with 
a fan. 

I shall devote the further portion of the present paper to the 
consideration of 

First, means for increasing the strength and hardness of castings ; 

Second, means for insuring uniform cooling in castings after 

wing ; 
hird, the treatment for malleable castings ; 

Fourth, chilling. 

At one time when cast iron was employed for boilers, shafting, 
large ordnance, and bridges, its strength was of great consequence. 
It has now become usual to employ wrought iron or steel for the 
application just named, and, indeed, wherever great absolute 
strength is required. Even engine beams, since the lamentable 
failure at Hartley, are being made of wrought iron. So the import- 
ance of great strength in castings has, no doubt, been lessened; and 
for most purposes it has been found cheaper to employ a somewhat 
larger quantity of ordinary iron than to Pay a higher price and 
incur the delay often attending the search for a superior quality. 
For many purposes, indeed, as in engineers’ tools, a liberal allow- 
ance of metal is requisite to secure stiffness—a kind of stiffness 
better provided in such cases by inertia, or mere dead weight, than 
by the absolute resistance of the metal per square inch. Yet there 
are still purposes, as in the case of railway chairs, water pipes, 
columns, &c., without mentioning hydraulic press cylinders and 
steam cylinders, where great strength in cast iron is of much 
importance; and cast iron is still the material principally employed 
in America for cannon of 13in., 15in., and, in recent instances, even 
20in. calibre. This is not the cast iron, however, of which guns 
have long been made in England, and were it not, indeed, greatly 
superior to our own, it would never withstand the proof and 
service charges which the heavy ordnance in question is known to 
bear. The report of the chief of ordnance in the United States 
navy gives the service of one of the 15in. cast iron guns as ollows: 
—It was fired 900 rounds with a 440 lb. solid shot. The charge of 
powder, at first 351b., was successively increased to 501b., 601b., 
and 701lb. With 60 1b. charges 220 rounds were fired, and the gun 
only burst with a 70 1b. charge and 440 1b. shot at the end of 900 
rounds. It is doubtful if even as good results have been, or will be, 
attained by the most carefully made wrought iron guns of the same 
calibre. Upwards of one hundred of these 15in. guns are now in 
service. Before going on with the consideration of how such 

reat strength in cast iron is attained, it may be as well to give the 
ollowing notes of the 20in. cast iron guns, of which a number have 
also been made. They weigh 51} tons each, and the first of these 
guns was thirteen days in cooling. They are 20ft. 3}in. long over 
all, and 17{ft. Gin. long in the bore. Their greatest diameter is 5ft. 
4in. They are fired with 100 lb. charges of powder and a solid shot 
weighing 1,000 Ib. 

I shall say nothing of the selection of particular brands of iron 
nor of the great importance of proper mixing in the cupola, for 
could only say, what every qualified founder well knows, that upon 
these a great deal depends. I could give no directions better than 
those upon which founders now act, each having to choose and mix 
the irons which he has found best for his own purposes in his own 
district, for it is always —_ to him not to send furtber than 
is necessary for his pigs. But there are modes of increasing the 
strength of a large number, if not all, of the irons known to 
commerce, and although there is still much doubt as to the relations 
between the chemical constitution and the strength of iron, it is 
certain that all the known modes of strengthening cast iron are 
modes whereby its proportion of uncombined carbon and of silicon 
is known to be diminished. If we puddle cast iron up to a certain 
extent and stop at the right point we have steel of very great 
strengtt:, and if we carry the puddling far enough we have wrought 
iron. So, if we melt cast iron with wrought iron, as in making 
wiat is calied Stirling’s toughened metal, we lessen the relative 
proportions of the impurities to the iron as contained in the pig, 
and if we do not get a remarkably tough metal we, at any rate, 
produce one of great harduess, and some of our locomotive makers 
employ such a mixture purposely to obtain hardness in their steam 
cylinders. So, also, by oxidising cast iron at a high heat, as in the 
treatment for malleable iron castings, we gain uncoubted strength 
and toughness. Here, too, the carbon and silicon of the iron are 
lessened in quantity, and so it may be apprehended that they are 
by the American practice of re-melting all tue iron employed for 
cannon and keeping it for some time in fusion. This practice, at 
one time, went so far as three and even four re-meltings, the 
iron being kept in the fluid state, for three hours at each melting. 
In this way the tensile strength of iron, ranging from 5 tons to 
64 tons in the pig, has become 9 tons at the first casting, and, after 
remaining in the melted state for two hours, 13 tons at the second 
casting, and 154 tons per square inch at the third casting. the period 
of fusion at each melting being from one to three hours. The final 
strengths thus reached are very great, in one case, report d by Major 
Wade, of the United States ordnance board, a tensile s:rength of 
20} tons per square inch of cast iron having been obtained. The 
American ton is og 2,000 lb., but the strengths I bave quoted 
are in tons of 2,240 1b. ‘These great tensile strengths do not appear, 
however, to give a tough metal, using the term tough to express 
the product of the cohesion and extensibility of the iron. It was 
found that, in employing iron having an average tensile strength of 
38,000 lb., or 17 tons, per square inch, for 8in. guns, they burst at 
the 70th or 80th fire, while 10in. guns, made from iron having a 
strength of 37,000 lb. per square inch, burst at the 20th round. 
This was known in 1851, and in the following yea., at the 
Tredegar Ironworks, at Richmond, Virginia, where I was 
then engaged, and which was one of the leading foundries 
for supplying cannon to the United States Government, a 
return was made to iron of a strength of 30,000 1b., which, having 
more elasticity, as it was then thought, gave a really stronger gua. 
It has since been ascertained that the real fault with the stronger 
iron was that it contracted more in cooling, and, as insufficient pro- 
vision was made for equal contraction throughout the casting, the 
guns of strong iron were thus under great initial strain from their 
own shrinkage. This very strong gun iron contracts generally 
three-sixteenths of au inch per foot in casting. The driving wheels 
of American locomotives are of cast iron, and when, in 1851, to 
secure greater strength against breakage, gun iron of a strong 
quality was experimentally used, it was al that the wheels broke 


worse than ever, as they were strained to a great extent by their 
nkage before they came out of thefoundry. This gun iron 
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is simply the better classes of iron mixed and melted in an air fur- 


nace—the cupola never being used for guns, as indeed it never 
ought to be used for any castings intended to have great strength, 
on t of the over-heating of portions of the metal and the direct 
action of whatever sulphur may be contained in the coke. In 
the Bessemer process, where the exclusion of sulphur is so impor- 
tant, the pig metal is for this reason melted in a reverberatory fur- 
nace, or air furnace, as it is sometimes called. 

Now, as all the processes whereby cast iron is strengthened are 
processes whereby its proportion of contained carbon and silicium 
is diminished, some quicker and much cheaper mode of effecting 
this object is required than that by re-melting or by partial puddling. 
This quicker and cheaper mode would be had by a partial application 
of Mr. Bessemer’s treatment, that is by blowing air through the iron 
for perhaps three or four or five minutes, instead of twenty. But, 
it will be asked, if you are to have the Bessemer apparatus at all, 
why not convert the iron at once into steel? There are several 
reasons why we should not. To make steel a much higher quality 
of iron, and generally the addition of spiegeleisen, is necessary. As 
steel the metal cannot be run into goods, but only into an ingot, 
which requires very heavy hammers to forge it, as well as machine 
tools of unusual strength to finish it after forging, the wear of the 
converter and other plant would be much greater for steel than for 
toughened iron. The waste of-metal, before the finished article, 
whatever it might be, was produced, would be greater for steel than 
for cast iron. I have on former occasions recommended this partial 
application of the Bessemer process, and I believe that, when more 
attention comes to be given to strength in castings, this treatment 
will be adopted. The apparatus for carrying it out would be ex- 
ceeding simple, and would be worked with but little trouble, a blast 
being derived from the rotary blower already described. 

But absolute strength in the iron of large castings is of little conse- 
quence unless they cool, after pouring, in such manner as not to leave 
them subject to considerable internal strains. We know that the 
late Professor Hodgkinson found that with the iron he experimented 
upon the compressive strength was six times that in tension, and 
hence that the bottom flange of a cast iron girder should have six 
times the sectional area of the top flange. But very few, if 
any, engineers adopt such a proportion, as the casting 
would, in all probability, crack in cooling. Most of my 
audience have seen the cast iron bridge over which the 
London and North-Western Railway crosses the Regent’s 
Canal. The first girders for this bridge were cast at the Tinsley 
Park Works. The iron made there was very hard; and I have 
been told by my friend, Mr. Shanks, who was engaged there at the 
time, that it would chill to a depth of 2in. It was used, among 
other things, for making rollers to roll steel. The Regent's Canal 
bridge drawing was sent down there, and they made the patterns 
and cast the girders. They broke through and through in cooling. 
Then they altered the patterns; and by pulling off the sand from 
the thicker portions of the casting, so as to equalise the cooling, a 
number were cast with the loss of one out of every six. At last, 
six were sent up to London; and of these every one broke ina 
thunder storm. Other girders were then cast of different iron. 
Castings, overstrained in cooling, are apt to break under even a 
moderate degree of vibration; and the late Mr. Rastrick, once of 
the Bridgenorth Foundry, and afterwards engineer-in-chief of the 
London and Brighton hae, once stated in evidence how a 
number of large cast iron boilers he had made cracked open after a 
peal of thunder. 

I have myself seen, and so, no doubt, have many others, a railway 
wheel cast in a chill, and which, on being taken from the mould 
immediately after pouring, broke in two within a quarter of an 
hour. And, if the experiment were made, there is not the least 
doubt that a heavy gun, pulied out of the sand as soon as the metal 
had set, and then finished, would burst at the first round. The out- 
side would cool first, compressing the liquid iron within. This, 
cooling afterwards, would pull away from the iron already set 
around it—or, if it did pot actually separate, the strain of contrac- 
tion would be such that the gun would be ready to crack as soon as 
it was violently disturbed. An unannealed glass tumbler is as good 
a comparison as any. The old-fashioned ee Prince Rupert's 
——. illustrate the same effect of internal strain due to unequal 
cooling, glass being particularly brittle in this respect, in conse- 
quence of its low conducting power, and from its having no ductility 
when cold. 

To make a casting of great strength it is necessary that all parts 
cool alike, or nearly so. In the case of guns cast solid, the core 
bored out is often found honeycombed by retarded cooling; and the 
metal forming the surface of the bore can be proved to be under 
considerable initial strain in consequence. Of course guns were 
cast hollow many years ago ; but not until 1847 was it proposed to 
cool the core, after casting, by means of water circulating in pipes 
within it. Captain Rodman, in that year, patented the mode by 
which all the feos American guns have been cast. Within the 
core are two water pipes, one inside the other, and like those in Mr. 
Field’s boiler, known to so many in this society. Water flows 
down the inner pipe, which is open at both ends, and rises through 
the outer pipe, which is closed at the bottom. A perfect circulation 
of water is thus secured. In casting one of the 20-in guns, 
February 11th, 1864, water was thus run through the core for 
twenty-six hours, at the rate of thirty American gallons per minute 
for the first hour, and sixty gallons per minute for each subsequent 
hour, equal to 341 tons of water iu all. The iron was considered 
of too hard a quality to be further cooled by water, and for the 
next twelve days air was forced down the bore of the gun at the 
rate of 2,000 cubic feet per minute. During the first hour after 
casting the water flowing in at 36 deg. came out at 92 deg. During 
the second hour, with twice the quantity of water flowing through, 
it came out at 61 deg. In other cases, in casting 10-in. guns, as 
much as 700 tons of water have been run through the core, the 
water-cooling occupying four days, or nearly 100 hours. In some 
of these cases, a fire was made at the bottom of the gun-pit, and 
continued for sixty hours, the outer iron casing of the gun mould 
being kept at nearly a red heat for the whole time. It is by these 
means that all parts of the gun are cooled alike, or nearly so, and, 
with iron of a tensile strength of, say, 13 tons per square inch, that 
such great endurance has been attained in firing. 

Nearly all the railway wheels in use on the American lines are of 
cast iron, chilled on the periphery. It is not merely that these 
wheels are cheap, but they are pena to the wrought iron wheels 
as used on English railways. [am not now speaking of the engine 
driving wheels, but of the carriage and wagon wheels, of from 
2ft. Gin. to 3ft. im diameter, although the size is but very seldom 
greater than 2ft. 9in. The cast iron wheels run until they are 
worn out, and they wear for along time; whereas, the wrought 
iron wheels require frequent turning, and, still worse, their flanges 
soon become worn so thin as to be unsafe—a fact due, perhaps, to 
the inferior condition of the American lines. It was, however, a 
long time before the American founders could produce chilled 
wheels which should be safe under all circumstances—and when it 
is remembered that they are now employed as the leading wheels of 
the heaviest express engines, working on lines, of which what 
we should call the ballast is sometimes frozen as hard as a rock 
for two or three months in the year, and in a climate where the 
mercury is occasionally from 10 deg. to 20 deg. below zero, or 
40 deg. to 50 deg. of frost, and when it is added that these wheels 
do not break oftener than wrought iron wheels on the best English 
lines—it must be added that they are as safe as anything can be. 
In this I am speaking from my own knowledge, extending over a 
period of ten years, during the whole of which time I was closely 
connected with the leading American locomotive factories and lines 
of railway. The founders had to obtain not merely strong iron, 
in respect of tensile strength, but an iron of considerable tough- 
ness, and, besides, an iron that would chill well. Asa rule, such 
iron is only obtained by careful mixing ; and it must be sought by 
a and costly experiment. Ido not doubt that iron for excellent 
chilled wi if they were ever —_ might be found in 
England; but I would not run the risk of saying what mixtures 
would produce it, although I should say Blaenavon cold blast and 








the Forest of Dean irons would enter into such a mixture, with a 
little iron like that made at Tinsley Park for hardening. The 
chief difficulty with the American founders was that presented 
the unequal contraction of the wheels in cooling. At first the 
wheels were made with spokes; but as the rim was quickly cooled 
in the chill, thus compressing the still fluid iron in the nave, which 
subsequently contracted away from the rim, it was necessary to 
divide the nave radially into two or more portions, and to after- 
wards fill the openings thus made in the nave with lead and 
antimony, a pair of stout wrought iron rings being shrunk over 
the ends of the nave, to compress it properly upon theaxle. But 
it happens in the case of spoke wheels, cast in a chill, that, from 
the greater quantity of iron at the ends of the spokes, the chill is 
softest there, so that the tread of the wheel wears into as many 
flat spots as there are spokes. This is one of several reasons why 
the disc form is to be preferred for chilled wheels, but there was 
the difficulty of providing against their unequal cooling. ‘lhe 
disc being whole or undivided the nave had to be left whole also; 
and so, unless the disc could yield laterally during cooling—or 
unless the whole wheel was cooled uniformly, a great strain would 
result in the disc and rim. So the discs were dished, or curved in 
cross section—indeed, the variety of form to be found in the earlier 
chilled wheels of the disc pattern was something remarkable. At 
last, one of the leading founders, Mr. Whitney, determined to 

the effect of equal cooling. He cast his wheels solid, as the others 
had done, but with a single and perfectly flat disc, stiffened by 
straight or radial ribs at the back. Such a wheel, pulled out of the 
flask when red-hot, and thrown out to cool in the open air, would 
crack open in a few minutes. Mr. Whitney, however, took his 
wheels from the flasks as soon as theiron had set, and lowered them 
at once by machinery into a deep pit, made in brickwork, and 
which had previously been heated as hot as the wheel itself. .‘The 
pit being filled with wheels, placed one over the other, and sepa- 
rated by iron rings, was closed air-tight, and left, with its contents, 
to cool. The cooling occupies three days; and it is, therefore, so 
much slower than the progressive conduction of the heat from one 
part of the wheel to another that all parts must cool absolutely 
alike. The result is that the wheels thus annealed may be so 
nearly cut open, by a turning tool in a lathe, as to leave but a 
thin film of iron connecting the boss and the rim; and yet, until 
struck with a hammer, the nearly separated portions do not come 
apart. The chill appears to take place at the moment when the 
melted iron meets the iron mould; and the heat of the annealing 
kilns does not affect the hardness of the chill in the least degree. 
Mr. Whitney’s wheel factory, in Philadelphia, is the largest and 
best fitted in America; and his wheels, made and cooled as just 
described, are in use throughout the States, and are preferred to all 
others—even to the best English-made wrought iron wheels, a 
number of which, by the Lowmoor Company, were put in use on 
the Hudson River Railroad, in 1851, where the flanges of the tires 
soon came to be cut so thin under the constant wriggling of the 
bogies or truck frames that they had to be soon replaced with chilled 
wheels. Although we are considering the improvement of castings 
generally I have dwelt at some length upon these wheels, because, 
from their severe service and the improvements made upon them, 
they illustrate in a convincing manner the importance of equal 
cooling. I wish it to be quite understood that I refer to chilled 
wheels only as an illustration; and, however well they answer 
their purpose in America, [ am not recommending their adoption 
here. But I am certainly of opinion that, in the case of many cast- 
ings—especially those of irregular form, and those of great size— 
their strength would be doubled were they properly cooled; and it 
is more from the want of precautions in cooling than from any in- 
herent untrustworthiness in cast iron itself, that it has come to be 
regarded with doubt for purposes requiring great strength. 

The next point to be considered is the treatment for making cast- 
ings malleable. I should have said nothing of this were it not that, 
although exceedingly simple, it is but very little understood, for it 
is a very common notion that many and curious “chemicals ” are 
required, and that there is much mystery in the process. Making 
iron castings malleable was indeed among the lost arts, and old 
records show that it was lost and rediscovered more than once. The 
French philosopher Reaumur, who wrote upon it 140 years ago, 
observed that it was then practised as a great mystery in Paris. At 
last chemistry came to the aid of the metal worker, and he learned 
that what he had so long called sulphur in the iron—and sulphur 
was once a name applied to many substances—was really carbon, 
the same as charcoal or diamond. And chemistry showed how 
carbon would always forsake iron for oxygen, and that cast iron, 
treated with oxygen, was made malleable, as it always is, whether 
in the old refinery fire, in puddling, in pig boiling with forge 
scales and refinery cinder, in the Bessemer process, and in still 
other modes of treatment. In 1804 Samuel Lucas, of Sheffield, 
turned this knowledge practically to account. He took out his 
patent, too, and described his improvement very clearly ; and, to put 
it in the fewest words, it was nothing more than the present pro- 
cess of making castings malleable by roasting them, at a high heat, 
for from 72 to 120 hours in powdered hematite iron ore, or in any 
metallic oxide. The oxygen of the ore unites with the carbon in 
the iron casting, which, being thus left without carbon, becomes 
malleable—malleable, indecd, to a remarkable degree. It is com- 
monly said that castings intended to be malleableised should be 
from very hard, brittle iron. It is not exactly because a casting is 
brittle that it is of the best sort for the malleable iron treatment, 
but brittle castings contain less carbon than those from gray iron, 
and so the malleable process does not have to be so long continued 
to get rid of it. To those who are not accustomed to consider all 
forms of iron and steel as combinations merely of iron and carbon 
in different proportions, there is something a little paradoxical in 
the fact that a gray iron containing much carbon is tough; a white 
iron, containing less carbon, is brittle; steel, containing still less 
carbon, is also brittle; while wrought iron, containing but little 
carbon, is very tough. Even to achemist these facts are not easy to 
be explained; nor shall I examine them further here, it being 
sufficient merely to have shown why a white and brittle cast iron, 
such as some of the Ulverstone iron of which clock bells are made, 
is the best for the malleable iron process, because it contains less 
carbon than a gray iron. ‘he castings must be packed perfectly 
air-tight in layers of powdered ore, and shut up in cast-iron boxes, 
of which the joints should be luted. The natural ore used for 
purifying gas at the various stations of the Chartered Gasworks 
would, no doubt, answer very well for malleable castings, although 
it cannot be said whether Mr. Hills’ oxide would do as well. The 
goods should be heated very gradually, twenty-four hours being 
occupied in getting up, and twenty-four hours more in letting down 
the heat, besides the two or three days at full heat. The heat should 
be very even over all parts of the goods, and while the full heat is 
on it should be kept constant by careful firing and attention to the 
draught. The iron ore may possibly fuze upon the surface of the 
casting, thus covering it with lumps or warts; but this is the result 
of too high a heat, or of access of air. Oxide of zinc, which is 
abundant in some parts of America—as near New York—is prefer- 
able to iron ore, but those who cannot obtain the former can get on 
very well with the latter. The agricultural implement makers have 
turned the properties of malleable cast iron to good account for the 
tines of their cultivators. At the large works of my friends, 
Messrs. Howards’, of Bedford, unusually large pieces are made mal- 
leable by roasting in hematite ore. McHaffie’s malleai.le castings 
made in Glasgow—and for which it is generally supposed that there 
is a patent, although I believe there is none—are no doubt made in 
much the manner described, as also, no doubt, are Crowley’s, of 
Sheffield, although different makers add various chemical sub- 
stances, which may act in the same manner as the iron ore, and 
thus, to a certain extent, replace it, although it is doubtful if they 
greatly promote its real action. Wherever a shape can be easily 
made in wrought iron this is pony cheaper than a malleable 
casting, and it is doubtful, therefore, whether the latter will ever be 


extensively used. It may be added that the tensile strength of mal- 
leable cas’ varies according to their size, and the depth t: which 
the decar' m extends. they were of their carbon all 
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the way through, they would be converted into wrought iron, or, 
say, “homogeneous metal,” as the softest kind of steel has been 
called. So much of the casting, however, as is not decarbonised by 
the malleable iron treatment remains cast iron, and has only the 
strength of cast iron. The effect of the process is generally visible 
for only a small depth below the surface, but small malleable iron 
castings have borne a tensile strain of 50,000 Ib. per square inch. 

On the last point, named in the earlier portion of this paper—the 
production of chilled castings—there is not very much to be suid. 
Tt is for the founder to ascertain, from his practice and from such 
experiments as he is in the best position to make, which irons will 
chill and which will not. Of those that will chill, it is important, 
if the chilled casting have to be put under great strain, that the 
chill be well blended with the softer iron, instead of there being a 
distinct line of demarcation. It may be that the best application 
for chilled castings will be that for chilled shot, which, at far less 
cost, come nearest to steel. To cast shot in chills, with the best 
results, it may be found best to subject the iron, just after pouring, 
tos considerable steam pressure. By simple mechanical arrange- 
ments easily devised, a pressure of 100 lb. of steam per square inch, 
equal to a column of iron upwards of 30ft. high, could be turned 
instantly upon acasting just poured iuto a chill mould. The effect 
would be to secure greater density and uniformity in the casting, 
and to render it stronger for its purpos:. It is well known that 
“head,” or a high rising column of metal over the mould, is an im- 
portant matter in making strong castings, and tbat, in some cases, 
as in casting sugar mill rolls, this head or “ gate” of metal is well 
churned by manual labour. There can be no doubt that steam 
pressure would answer the purpose stili better, nor that the best 
mode of applying this pressure might be easily determined. 

The very cheapest applications of iron are in its condition of cast 
iron. For some purposes, as for heavy ordnance, it is questionable 
whether cast iron is not really eqnal to wrought iron and steel. It 
is certain that comparatively little has been done in this country to 
improve the strength of large castings, and that, in some cases, 
wrought iron has been adopted, without sufficient attempts to meet 
the requirement, with a much cheaper and more adaptable material. 
It cannot be argued that, in arched bridges, like some of those now 
erected and in course of erection over the Thames, wrought iron is 
equal to cast iron in its resistance to compression. It is probable 
that absolutely better and cheaper structures could be put up in 
cast iron. It is to be hoped that the careless practices which for- 
merly prevailed of casting large pieces on the foundry floor, and of 
paying little attention to uniform cooling, have not permanently 
deprived us of one of the best applications of one of the most im- 
portant materials of construction. 





ASSOCIATION FOR THE PREVENTION OF STEAM 
BOILER EXPLOSIONS. 

‘Tne last monthly meeting of the committee was held at the offices, 
Corporation-street, Manchester, on Tuesday, last week, Mr. William 
Fairbairn, president, in the chair; when Mr. L. E. Fletcher, chief 
engineer, presented his report, of which the following is an abstract: 
—During the last three months 559 engines have been examined, 
and 803 boilers, 39 of the latter being examined specially, and 6 of 
them tested with hydraulic pressure. Of the boiler examinations, 
621 have been external, 150 internal,and 82 thorough orentire. In 
the boilers examined 326 defects have been discovered, 12 of them 
being dangerous. In three cases of injury to furnace crowns the 
injury in each instance arose from over heating at night time, 


in consequence of shortness of water when the fires were banked | 


Phe first of these occurred to a plain two-flued ‘ Lancashire ” 
boiler, which was one of a series of four, and the water was lost 
through the blow-out valve at the bottom of the boiler. The valve 
was of the sluice or slide construction, which is an objectionable one, 
inasmuch as there is an uncertainty as to its being closed. 

The second case occurred to one of double furuace “ breeches ” 
construction, set in a series of three, two of them being at work 
at the time, and all of them connected together, both by the steam 
and feed pipes. 

The third case occurred in a plain, single-flued “ Cornish ” boiler, 
the water being lost through the feed back pressure valve, which 
was found to have been kept off its seat by some dirt. 

Each of the injured furnace crowns in these three cases was fitted 
with a fusible plug fixed near to the fire bridge, and which proved 
useless in every instance. 

It would appear advisable to place fusible plugs rather over the 
ceutre of the fire than at the bridge, so that they might be more 
sensitive to the effect of a local and smouldering fire, though their 
action is not always sure, even when the flames play directly under- 
neath them. Low water safety valves are much more reliable, and 
would have proved of valuable service. 

A plug of a different design has lately been introduced from 
abroad, where it appears to be in general use, though it is but little 
known here. It is placed outside the boiler, and seated at th» top 
of a vertical pipe some three or four feet high, which is carried 
through the shell of the boiler, and down tolow-water line. On the 
water sinking in the boiler below the desired level, the bottom of 
the pipe becomes uncovered, the cold water falls out of the tube, and 
the hot steam takes its place, when the fusible plug at once melts, 
and allows the hot steam to escape and blow an alarm whistle. 
Eleven steam-boiler explosions have occurred, by which six persons 
were killed, and twenty-four others injured. Not one of the boilers 
was under the inspection of this association. in addition to these, 
an explosion occurred to a household boiler, by which one person 
was very seriously injured. The boiler in the latter case was em- 
ployed for the purpose of warming the water in a cistern on a floor 
above it, and was fixed immediately behind the fire-grate of a 
kitchen range, by which it was beated. 

To preveut the recurrence of these explosions, all such boilers 
should be fitted with a small ordinary metal safety-valve, which 
would not be affected by changes of temperature, and were this done 
the water would escape at those valves and relieve the pressure 
when the pipes were choked with ice. An illustration of the im- 
portance of equipping boilers with suitable mountings occurred on 
January 9th to a portable agricultural boilerof the locomotive multi- 
tubular type. It was one that was let out for hire upon different 
farms for driving threshing machines, and steam was being got up 
in it for this purpose, as it was standing alongside the barn, when 
the explosion happened. The owner of the boiler attributed the ex- 
plosion to the lessee having worked it at too high a pressure (of 
which he considered that the flight of the man-hole cover was 
sufficient evidence), and threatened an action at law. The in- 
judicious construction of the fire-box casing, which was weakened 
by the man-hole is, however, sufficient to account for the explosion. 
In another explosion, a piece of plate, having a superficial area of 
about five square feet, was torn out of the side of the boiler, right 
through the solid metal, and shot away by the force of the steam, 
while tne boiler remained in its place unmoved, and in other respects 
intact. The explosion occurred at an iron works, to a boiler which was 
one of six that, though situated at different parts of the works, 
were yet connected together, both by steam and feed pipes. It was 
heated by the flames passing off from two puddling furnaces, and 
from one fire-grate. There seems little reason to doubt that the rent 
was caused by the plates being overheated, owing to the water 
being driven away from the plates by the rapid ebullition of steam 
within the boiler, caused by furious firing, and the too local impinge- 
ment of the flames upon a vertical surface, combined with the use 
of sludgy water. This is only another illustration of the dangerous 
character of these externally-fired upright furnace boilers. 





A mecuanic of Milwakie has manufactured two wonderful pieces 
of cabinet work intended as presents for the President and Mre. 
Lincoln. One is an ordinary sized centre table, of octagonal form, 
composed of twenty thousand differeut pieces of wood. 





OPENING OF THE MAIN DRAINAGE. 


On Tuesday, the 4th inst., his Royal Highness the Prince of Wales 
celebrated the completion of another instalment of the main drainage 
by formally starting the huge engines which lift the wa ers of the 
southern outfall sewer. The ceremony, as may be imagined, was 
merely formal, though not without its interest, or even as a mere 
spectacle without its peculiar attractions. The main drainage as a 
system of sanitary reform has now been in work throughout the 
greater part of its length for nearly a year. The mere unit which 
was added to its operation yesterday was but a few million gallons 
of dirty water given to a bulk some ten times greater than the 
Serpentine, which is now daily deodorised, and swept far away. The 
whole plan can never be finished till the low level sewer which is to 
traverse the Thames Embankment is constructed, and, as this result 
may be delayed for one or two years more, it was not inappropriate 
to celebrate yesterday such a step of progress in the works as now 
relieves London of some 50,000,000 gallons of its daily stream of 
sewage. The event was really one of such municipal importance as 
the dwellers in London are rarely called upon to attend, for what 
between the fear of centralisation and the general incapacity of 
broken up and }: ‘al systemsof self-government, there is no city in the 
empire which has been so much mismanaged as this metropolis. To 
yesterday’s inauguration, therefore, every one of note in London 
was invited, and—what is more—almost all who were invited came. 
The leading members of the Lords and Commons, the Lord Mayor, 
shérifts, and under-sheriffs, with such members of the Corporation 
as are chairmen of the committees of the courts of aldermen and 
common council, and a small but distinguished list of unofficial 
gentlemen, included all who had the honour of receiving invitations. 
The general mass of the visitors left Charing Cross in two special 
trains, and travelled direct to Crossness Point, at Plumstead. His 
Royal Highness the Prince of Wales embarked from Westminster 
Palace on board the Oread. With the Prince were Prince Alfred, 
his Royal Highness the Duke of Cambridge, Major Grey, Major 
Teesdale, Lord Alfred Paget, Sir George Grey, and the Marquis of 
Hartington. On board the boat also were Mr. Thwaites, chairman 
of the Metropolitan Board of Works, and Mr. E. Collinson, Mr. R. 
Freeman, Mr. W. H. Lammin, Mr. W. Newton, Mr. James Pew, 
Mr. John Savage, Mr. H. Lowman Taylor, Mr. Silas Taylor, Mr. J. 
ae Bazalgette, engineer-in-chief, and Mr. Jobn Pollard, clerk of the 

ard. 

The Oread at once stood down the river ; but, instead of proceed- 
ing to Crossness Point, on the Kentish side, where all the visitors 
were assembled, kept over to the Barking shore, that the royal party 
might be enabled to see some portion of the still more stupendous 
works which have been erected on that side of the Thames, At this 
point one of the main culverts to the reservoir had been left free of 
sewage for that day only, and this was kept open for the inspection 
of the distinguished party. Apparently, however, its late tenant 
had not been out of possession for a sufficient time to tempt a 
long examination, for a very few minutes sufficed to bring all the 
party back, with their handkerchiefs to their noses. For the same 
reason only a hurried glance was given to one of the reservoirs 
which had been kept empty, and which was, if possible, even less 
tempting both to sight and smell than one of the great main out- 
falls, After a short stay at Barking, therefore, the party 
re-einbarked and crossed to the Erith Marshes, where the formal 
ceremonial of the day was to be gone through, and where all the 
invited guests were waiting—though not impatiently, for there was 
quite enough to see—for the advent of his Royal Highness. 

It is almost needless to say how cordially the Prince was greeted 
on his landing at the little pier in front of the engine-house on the 
Point, or that the loudest part of the welcome was given ly the 
workmen, who thronged a steep bank in the midst of bl enuten, 
asin the gallery of a theatre. From the landing place the royal 
party were at once conducted by Mr. Thwaites and Mr. Bazalgette 
to the last of the reservoirs, which still remained unfilled with sew- 
age, and which can never be seen again—at least, in the state in 
which it was shown on this occasion. The total area of the 
southern outfall reservoir, which was the great object of interest in 
these inaugural proceedings, is little more than a third of the size 
of that which faces it on the Essex shore. Even this comparatively 
small space is, however, still further subdivided into four compart- 
ments. Only one of these was opened yesterday—the others having 
been, for some months back, filled with sewage. The appearance 
of this one, however, was sufficiently striking. Lit from end to end 
with undulating lines of coloured lamps, which just sufficed to show 
—but not to bring too strongly out—the peculiar dim, crypt-like 
aspect, which makes these great subterranean storehouses so pecu- 
liar; the damp, the silence, the intensity of the darkness when not 
broken by the little points of fire, all made the scene one of the 
most curious that can well be imagined. The section of the southern 
reservoir was, for the great majority of visitors, both a new and 
brilliant sight. There was something so perfectly novel in going 
down a funnel staircase to an underground Valhalla, where the 
streets of columns, lights, and arches spread around in all directions, 
that everything seemed by comparison charming, because in such a 
place it was so utterly unexpected. The very knowledge that it then 
looked so clean, and was hereafter meant to be so foul, seemed to 
add to the enjoyment of the guests, who could not be too often 
assured that only a lifting sluice divided them from some five acres 
of the filthiest mess in Europe. All the royal party seemed to be 
as much as‘onished as pleased with the aspect of this reservoir, 
which certainly must have contrasted in the strongest manner with 
the lakes of sewage which they had glanced at on the opposite side 
of the river. A long survey was made of every part; and, apart 
from the admiration which was expresséd as to its peculiarly orna- 
mental effect when lighted up, it is only fair to say that the style 
and finish of every portion of the masonry and brickwork formed 
a theme of almost continuous praise among the many en- 
gineers and contractors present. From the reservoir the 
Prince, conducted as before, and followed by all the invited 
guests, proceeded to one of the workshops, where diagrams, 
illustrating the whole of Mr. Bazalgette’s system of main drainage, 
were hung upon the wall. The general principles and engineering 
details of these Mr. Bazalgette, in a short but effective address, ex- 
plained to the Prince, and closed his few earnest remarks with an 
assurance that when his Royal Highness started the engines at the 
southern outfall, he would complete almost the last step necessary 
to remove from London and its inhabitants the evils which their 
hitherto comparatively insufficient system of drainage had entailed 
upon them—not alone in the destruction of valuable property, but 
too often also in the spread of fatal disease. To this address all the 
royal party listened with marked attention, and Mr. Thwaites, as 
chairman of the Metropolitan Board of Works, baving thanked his 
Royal Highness for his condecension in assisting at the completion 
of the great work, the party at once proceeded to the pumping 
engines, which henceforth will relieve the southern side of London 
from all the natural defects which have hitherto prevented its efficient 
drainage. Contrary to the general rule, which makes an engine- 
house a disfigurement to the surrounding country, this at Crossness 
Point is a perfect shrine of machinery. The exterior is sufficiently 
relieved in colour and heightened by bold architectural features to 
make it anywhere conspicuously handsome as a mere building. Of 
the decorations of the interior, however, it is difficult to speak too 
highly, either for their quiet good taste, solidity, or general harmony 
of both form and colour. The engines stand at each side of the 
building; the cylinders are cased with oak; the pump rods pass 
through the stone floor, so that the details of boilers, &c., are en- 
tirely concealed, and the visitor beholds nothing but the ponderous 
regularity of the huge beams in their measured rise and f. In the 
centre of the engine-house is a beautiful octagonal wrought-iron 
framework, supported by columns with ornamented capitals. In 
some parts these are temporarily decorated in colour, in others they 
are formed of ornamental bronze castings, which have a remarkably 
fine effect. Just before the arrival of his Royal Highness the engines 
were started to ensure that all was in perfect working order. The 
form of starting the two pairs of engines was gone through by his 





Royal Highness, and the first grinding sound which arose as tho 
great machines lifted the sewage was welcomed with loud cheers. 

The déjeuner which followed upon this brief ceremonial was served 
in one of the large buildings to be hereafter used as workshops by 
the staff intrusted with the proper maintenance of all the main 
drainage apparatus. The good taste with which the building was 
extemporised into a banquetting-hall deserves every praise. The 
royal party, and those who i diately ac panied them, including 
Mr. Thwaites and Mr. Bazalgette, sat at a raised dais; the other 
guests, without distinction as to rank, were seated at four very long 
tables, which traversed what may be called the body of the hall. 
The lunch was most tastefully arranged and excellently served, and 
the musical as well as the vocal performances of the band of the 
Royal Marines contributed to render the repast a little longer, but 
not a whit less pleasant. 

At its conclusion Mr. Thwaites, who occupied the chair, simply 
gave the toast of “ The Queen,” which, of course, was responded to 
enthusiastically. 

The Prince of Wales then rose and said—“ This is no occasion for 
toasts; still there is one which cannot now be overlooked—that of 
success to this great, this really national undertaking, the completion 
of which we may be said to celebrate to-day. I may, perhaps be 
allowed, in the name of those here, to congratulate Mr. Thwaites 
and his most skilful engineer, Mr. Bazalgette, on the success which 
has accompanied the progress of their great endeavours—endeavours 
which will be of material use to the city of London, not so much now 
as in later years, when the Thames will be purified from the sewage 
which has hitherto flowed into it.” 

This toast of “Success to the main drainage” was then drunk 
amid continued applause and cheers for Mr. Bazalgette. Almost 
immediately afterwards the royal party took their leave and returned 
to London by steamer. After Mr. Thwaites had vacated the chair 
Mr. Tite, M.P., proposed “ The health of the Lord Mayor,” to which 
his lordship briefly responded. The healths of Mr. Tite, Mr. Thwaites, 
and Mr. Bazalgette were then given, and drunk with the usual 
honours, and at four o’clock the whole of the large party were on 
their way back to London, after one of the most interesting days 
even of the many which the inspection of the main drainage works 
have yet afforded.— Times. 





A prospectus has just been published of the Millwall Freehold 
Land and Docks Company (Limited), capital £510,000 in £20 
shares. This company is incorporated for the purpose of supplying 
the great demand for wharves, sites for manufactories, shipbuilding 
yards, and graving docks within the port of London, which the 
natural increase of trade,combined with the removal of existing 
water frontage by the formation of the Thames embankment, and 
other metropolitan improvements, has created. 

Tue Journal de Loir et Cher states that a joint-stock company 
has been formed at Blois for running stage coaches from that city 
to the principal towns in the department. The coaches are to be 
drawn by steam engines on the ordinary roids, according to the 
system of Mr. Lotz, an engineer residing at Nantes. The first 
coaches established will run between Blois, Romorantin, Selles sur 
Cher, St. Agnan, and Montrichard. The coaches gre to travel at 
the rate of ten miles an hour, stoppages included. 

Tue Great Western Ramway Works.—Tho Great Western 
Railway Company contemplate the removal of their extensive works 
at Paddington for the manufacture and repair of carriages and loco- 
motives to some central and convenient point on their line of rail- 
way, and there is every probability that the choice of the directors 
will fall on Oxford. The company’s works will occupy a space 
extending over sixteen or twenty acres; one thousand or one 
thousand five hundred skilled mechanics and artisans are regularly 
caged, and the amount expended in wages is upwards of £4,000 
per week. 

Tue Sranvagvs or Lenata aAnp Weicut.—An offivial report re- 
lating to the standards of length and weight has been laid before 
the House of Lords on the motion of Lord Wrottesley. It appears 
that on examination last year the national standards of length and 
weight and their Parliamentary copies were found to be in perfectly 
good condition, except that it was necessary to remove with great 
care from the standard of weight some brown matter arising partly 
from the decomposition in a damp situa: »» »! the leather and glue 
of the case, The Standard Committee ¢. | «\.ention to the want of 
verification of the working standards. i'he working standards of 
length and weight (the bullion standards excepted) have been in uso 
since 1825, and the standards of capacity since 1834, and no com- 
parison or re-verification of these standards has since been made. In 
fact they have never been compared at all with the present legal 
standards, those called in the Standard Act the Parliamentary 
standard, The committee think it absolutely necessary for the 
creditable course of the office that in place of continuing a subordinate 
and, apparently, an important appendage to a great office of State, 
it should be established as a substantive department, under the 
control of a chief officer, whose business should be not only to 
execute the operations for comparing local standards which may be 
brought for verification, but also to watch the legislation and 
practice in our own country and the course followed in other 
countries, and to provide the standards and panying apparatus 
required for scientific purposes. The appointment of such an officer, 
under the title of Warden of the Standards, was recommended by 
the Standard Committees of 1838 and 1843, and those committees 
recommended that the Parliamentary standards and the official 
copies be compared every ten years, and the Exchequer stendards 
compared with the Parliamentary standards every five years; but 
these recommendations did not obtain the attention of the superior 
officers of the Government, 


New Pappie Waee..—Her Majesty’s paddle yacht Elfin, Staff- 
Commander Balliston, bas been placed in dock at Portsmouth to 
make good defects, preparatory for further duties in the service of 
her Majesty and the royal family, and to replace her present 
experimental screw blade wheels, with her ordinary feathering 
floats. The trial of the new apparatus, which consists of a number 
of ordinary screw blades fixed round the periphery of the wheel of a 
side-wheel steamer, fixed, and at a certain ang'», in lieu of the com- 
plicated machinery of the feathering float, has been attended, accord- 
ing to the Times, with sufficient success to warrant further 
experiments. To show what has really been accomplished, the 
plainest and most intelligible course will be to give a comparative 
return of the results obtained with the royal paddle yacht next in 
size to the Elfin, the Osborne, with both common and feathering 
floats, and also with the Elfin with her feathering float wheels and 
her screw blade wheels. On the 11th of February, 1863, the 
Osborne was tried over the measured mile in Stokes Bay with com- 
mon floats to her wheels, when the mean revolutions of her 
engines were found to be 15, the indicated power of her engines 
981-horse, and the speed of the ship 10°695 knots, very great vibra- 
tion pervading the ship’s hull during the trial. On the 15th of 
July, 1863, the Osborne, in the meantime having been fitted, at great 
cost, with new wheels carrying feathering floats, the ship made a 
second trial over the course of the measured mile; and on this occa- 
sion the revolutions of the engines were found to be 22, the indicated 
horse-power of the engines 1,550, and the » of the ship 12-406 
knots, the vibration not being so great as with the common float to 
her wheels. On the 20th of September, 1864, the Elfin was tried at 
the measured mile with feathering floats to her wheels, the immersed 
float surface being 60 square feet ; when the revolutions of the en- 
gines were 46°91; the indicated horse-power of the — 191°80; 
and the speed of the ship 11-237 knots. On the 28th of March, 1865 
the Elfin made her trial with the screw-blade wheel at the measured 
mile, the immersed screw-blade surface being 32°72 square feet as 
against 60 square feet of the feathering float, the revolutions of the 
engines 46, their indicated horse-power 185°558, and the speed of the 
vessel 10-012 knots. There was a moderate swell on during the 
time the Elfin was under trial with her screw-bladed wheels, but no 
vibration was experienced on board. 
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Tue patentee, Mr. William Randal Harris, of Manchester, employs 
improved arrangements for working the doffing comb of the doffing 
cylinder of carding engines. The comb is fixed to arms on a tube 
or shaft in the ordinary manner, but for working the comb up and 
down an endless strap or band fixed at one part to the tube or shaft, 
and at another part to a stud or projection on one of the supports or 
pedestals is employed. Between the inner sides of the strap is 
placed a bow] or roller working on a stud or shaft made eccentric 
with another shaft of which it forms part, so that as this eccentric 
shaft revolves the bowl has an eccentric motion, and presses the strap 
first on one side then on the other, and causes the comb to vibrate 
up and down, and as the strap gives way to the eccentric with great 
ease, and there is no strain on the eccentric at the top and bottom 
of the stroke, the comb can be worked at a great 8 with very little 
power without the shocks and wear and tear arising from the pre- 
sent modes of working the combs. Or instead of one eccentric 
bow! between the sides of the strap two bowls, having eccentric 
motion, one on each side of the strap, may be employed, 
straps or bands are formed of leather, metal, or other suitable 
material, but it is preferred to make them of that description of 
leather known as picker leather, used for the pickers of looms, or 
of metal and leather combined. 

In another arrangement one end of a flexible plate or spring is con- 
nected to one of the arms which carry the comb, or to a lever or 
arm connected to the tube or shaft which carries the arms, and the 
other end of the plate or spring is attached to a stationary stud or 
screw fixed to one of the pedestals or framework of the machine; 
the flexible plate or spring is bent out of the straight line by means 
of a revolving crank or eccentric, and allowed to become straight by 
its own elasticity, and thereby give two up and down motions to 
t ecomb for one revolution of the crank or eccentric. Or instead 
of one flexible plate two are employed, and a cam is caused to work 
between them, so that when the cam is in one ition the plates 
will be bent and bring down the arms and comb, but when the cam 
is in another position the plates will be free to extend and raise the 
arms and cmb there being with either the single or double flexible 
plates, spiral springs employed when necessary to assist the plates 
in their return to their straight forms. 

Secondly, an improved reversing motion is used which can be 
applied advantageously to an invention entitled “ Improvements in 

Jarding Engines for Carding Cotton and other Fibrous Materials,” 
for which letters patent were granted to George Wellman, 11th 
September, 1860 (No. 2190). In that invention there was an 
arrangement of machinery for stripping or cleansing the flats of 
carding engines, in which arrangement there was a long double 
rack, with a pinion travelling round it for shifting the ss 
apparatus to the right position for cleaning the flats alternate! M in 
an uniform manner. Instead of the double rack a single rack is 
used with a piuion geared in it, and the pinion is given an alternate 
to-and-fro motion on the rack by means of the aforesaid improved 
reversing motion, the arrangement of which is now described. On 
the pinion shaft are placed two bevel wheels, working loose and 
gearing into another bevel wheel on a shaft or stud at right angles 
with the first shaft. The last bevel wheel carries a spiral or scroll 
thread geared into the teeth of a spur wheel in such a manner that 
one revolution of the scroll thread turns the spur wheel one tooth 
or more according to the form of the scroll. At the sides of the 
spur wheel there are bosses and cams, and the sides of the wheel 
itself are placed in the groove of a clutch box between the first- 
mentioned two bevel wheels, there being stationary inclines or cam 
surfaces against which the revolving cams can come in coutact and 
shift the spur wheel and clutch box in gear with either one bevel 
wheel or the other, and thereby give reversed motion to the shaft 
which carries the pinion gearing into the long rack ; the instant at 
which these changes are to be made being regulated by a projection 
yu one of the bevel wheels coming in contact with one of a number 
of projections on one of the bosses. The number of times for 
reversing can be increased or diminished according to the number 
of cams in the revolving bosses and stationary cam surfaces. 

This improved reversing motion is applied to any purpose. In 
the accompanying engravings, Figs. 1 and 2 are side and front 
elevations, aud Fig. 3a plan of one of the improved arrangements 
for working the doffing comb of the carding engine, and Figs. 4, 5, 
and 6 are side elevations of modified arrang ts for the sume 
purpose ; Figs. 7 and 8 are front and side elevations of the improved 
reversing motion ; Fig. 9, a side view of one of the parts detached ; 
and Fig. 10 is a side elevation of part of a carding engine having 
the reversing motion attached. 

Tn Figs. 1, 2, and 3 the comb a is mounted on arms fixed to the 
hollow shaft 6, aud the comb has its vibrating or to-and-fro move- 
ment imparted to it by means of the strap c, the two ends of which 
are fastened by a bolt d to a bracket e fixed to or forming part of 
the standard /, which forms one of the bearings for the hollow 
shaft , and is bolted to the framework g of the machine. The to 
of the strap c is fastened to the hollow shaft 6 by the bolt 4, and 
between the two bands of the strap there is a bowl or roller i 
working on a cranked or eccentric part of the shaft j, in order to 
act as an eccentric, and the shaft j carries at its other end the driving 
pulley 4, there being when desired at the front and back of the 
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hollow shaft, or at the back only, a flat plate, as shown at z, Fig. 3) 
for enabling the resistance of the air to counteract the shock at each 
reverse movement of the comb, or springs may be used instead. It 
will be readily seen that at each revolution of the eccentric each 
band of the strap is forced outwards and afterwards pulled inwards, 
the effect of which is to cause the comb to vibrate up and down 
with great ease and efficiency. The bowl or roller 7 is shown 
perfectly round, but when desired it is made slightly oval or of a 
cam shape. 

In Fig. 4 is shown the arrangement in which two eccentric bowls 
or rollers are used instead of one, The shaft jis mounted with a 
driving pulley, as in the former example, but on the cranked or 
eccentric part of the shaft is placed two bowls or rollers, and pass 
one side of tlfe strap c over one bowl, and the other side of the strap 
over the other bowl. The top of the strap is fastened to the hollow 
shaft b,and the bottom to the bracket e, and as the two eccentrics 
revolve each side of the strap is moved in and out alternately, and 
causes the comb to vibrate up and down, there being one or more 
resisting plates z, similar to that shown in Fig. 3, or springs. 

In the arrangement shown in Fig. 5 the comb a is mounted on 
the hollow shaft 4, and has its to-and-fro motion imparted to it by 
means of a disc and crank and metallic spring, instead of the 
eccentric and strap. The disc is shown at /, and in it there is 
a crank pin m, which turns freely in its bearing, and has at one 
end a recess or groove, in which is placed a metallic spring n, fixed 
at the bottom to a stationary bracket or projection 0, and at the top 
by the bolt p to the hollow shaft b, the disc / being fixed to the 
driving shaft 7, mounted with a pulley, as in the former examples. 

In the modification shown in Fig. 6, instead of employing an 
eccentric or eccentric pin, on the driving shaft 7 is fixed a double 
tappet r, placed between two metal springs s, s, fixed at the bottom 
to a stationary bracket or projection, and at the top to the hollow 
shaft b, and as the tappet revolves it gives, by its alternate action, 
two vibrating movements of the comb for one of the driving shaft, 
there being, as in Fig. 5, a spring q for keeping the parts steady, 
which springs may be of other shapes as well as spiral; and the 
position of the spiral springs and springs n and s, s, may be 
reversed. 

The second part of this invention consists in an improved 
arrangement of mechanism, by means of which motion, always turn- 
ing in one direction, is converted into rotary motions turning alter- 
nately in different directions, the change in the direction and the 
relative duration of each rotary motion being effected as desired by 
self-acting arrangements, 

In Figs. 7 and 8 the bevel wheel a and the circular plate 6, which 
are formed of one piece, turn freely on the pin or stud c, and are the 
parts which receive the rotary motion always in one direction, and 
which, by means of various intermediate —_ cause the shaft d to 
have rotary: motion sometimes to the left and sometimes to the 
right. The intermediate parts for ing these changes of motion 
are the bevel wheels e and f, loose on the shaft d, the clutch h, held 
on the same shaft 7 means of a key or feather, and the toothed 
wheel i, mounted on the shaft &, to which are held the collars, J, m. 
It is the bevel wheels a, ¢, and f, which give motion to the shaft d, 
and the parts 4, i, h, 4, and m, which regulate the changes of its 
motion, or the reverse directions of its rotation ; that is, the action 
of these parts consists in transmitting motion alternately to the 
shaft d, sometimes by the bevel wheel e and sometimes by the bevel 
wheel f. In Fig. 7 it is the bevel wheel e which is geared into the 
wheel a, and gives motion to the shaft d. To the plate 6 is fixed a 
worm or scroll g, gearing into the wheel i, of twenty-four teeth, so 
that, for one revolution of the plate and worm, the wheel is turned 
the distance of a tooth, the said wheel being held to the shaft k by 
the key n, Fig. 8, which key also turns the two collars /andm. The 
collar /, shown detached in Fig. 9, carries two teeth, o and o!, each 
of which, after the passage of twelve teeth of the wheel 7, comes in 
contact with a projection p on the boss of the wheel f, which pro- 
jection turns the collars a fraction of a revolution in the same direc- 
tion as it was turning, as indicated by the arrow, the effect of which 
is to bring thecam m! on the collar m in contact with the stationary 
cam m*,which thereby pushes to the right the shaft k, with the 
collars J, m, and toothed wheel i, until the cam / on the collar / is 
nearly in contact with the frame; and, as the sides of the wheel ¢ 
are enclosed between the flanges of the clutch 4, the latter is also 
moved to the right, so as to disengage it from the projection or 
clutch on the wheel e, and cause it to clutch with the projection or 
clutch on the wheel /, and thereby give a reverse motion to the 
shaft d, which continues its rotation until the othertwelve teeth of 
the wheel i have turned, and then the reverse action takes place, in 
consequence of the contact of the teeth o! with the projection p, and 
that of the cam /' with the stationary cam /*, and so on continually. 
For enabling the collars / and m and shaft & to move ashort distance 
without any effect upon the wheel i, the key way in the wheel is 
made wider than the key on the shaft, as shown at n, Fig. 8. 

It will be seen that the motion of the shaft d is reversed at each 
twelve revolutions, corresponding with half a revolution of the 
shaft 4; but, if it is desired to cause the reversion to take place more 
—_— there must be more teeth on the collar 4, aud more fixed 
cams / and m*, For example, if the change of motion should take 
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place after the passage of six teeth of the wheel i, or at six revolu- 
tions of the shaft d, the collar 7 should have four teeth, and there 
should be two fixed cams /?, and two m?; and if it is desired to 
obtain a varied reversing motion at four, eight, five, and seven 
teeth of the wheel i, for twenty-four revolutions of the shaft d, the 
effect is obtained by placing the teeth on the collar /, corresponding 
with the desired reversion. 

It has been stated that the wheel i has twenty-four teeth, but it is 
evident that any other number may be employed, and that the 
dimensions of the parts and numbers of revolving and stationary 
cams can be varied according to circumstances. The plate 6, 
worm g, and bevel wheel a, may have its rotary motion in one direc- 
tion imparted to it either by a spur wheel on the boss of the plate 
and wheel, or either of the wheels e, f, may be connected by a collar, 
working loose on the shaft d, to any other toothed wheel having 
continuous or intermittent motion always in one direction. 

In Fig. 10 is shown the application of this reversing motion to the 
carding engine, as an improvement upon an invention for which 
letters patent were granted to George Wellman, 11th September, 
1860 (No. 2190). 





Tue Paris Brivges.—Iu the whole length of Paris as it now 
stands, i.e., between the fortifications, about 74 miles, there are 
eighteen communications between the north and south sides of the 
Seine: these, on account of the islands of the city proper and of St. 
Louis, consist of twenty-five independent bridges. Of this number, 
all except seven have been either altogether newly constructed, or 
have been rebuilt or —— during the past few years. The new 
Pont de Bercy has just been rebuilt of stone, in place of the suspen- 
sion bridge erected in 1835. In the neighbourhood of Paris new 
bridges are to be built next season; one at Pantin, over the Ourcq 
Caual; another between the Ile de la Grande Jatte and the territory 
of Courbevoie, over the large arm of the Seine in a line with that 
already existing between the island and the territory of Neuilly, 
and opposite the end of the Boulevart Bineau ; lastly, at Clichy, over 
the Seine, to open a communication with the peninsula of Genne- 
villiers.— Builder. 

Western Rariway ARRANGEMENTS.—It is stated in Cornwall that 
the West Cornwall Railway will be leased as soon as possible to the 
Associated Companies, consisting of the Great Western, Bristol and 
Exeter, and South Devon Companies. All the preliminary arrange- 
ments have been made and the terms agreed upon, so that as soon 
as the requisite bills have passed through Parliament the lines will 
change hands. The broad gauge will be laid down by the new 
lessees, and the Bodmin, Wadebridge, and Truro Company will use 
the present narrow gauge. The old rolling stock belonging to the 
West Cornwall will continue to be used for goods traffic and for 
branch lines. The Associated Companies will also work the Corn- 
wall line. The total length of the West Cornwall line now relaid 
with broad gauge sleepers is nearly ten miles; this portion of the 
new works is rapidly progressing, and probably the whole length of 
the line from Penzance to Truro will be quite complete and ready 
for traffic on the broad gauge by the middle of December next. At 
the Angarrack viaduct the replacing of the timber piers with stone 
is being fast proceeded with. 

Tus Macnestum Licut ww Sr. Stepuen’s Crypt.—Readers of the 
Builder know that St. Stephen’s crypt, in the palace of Westminster, 
has been completely restored and decorated, under the direction of 
Mr. E. M. Barry. Every portion of the stone work is covered with 
colour and gilding, the columus are of polished Purbeck marble, 
the lower part of the walls is lined with alabaster and mosaic work, 
the window pre are filled with stained glass, and the panels 
in the east wall now contain paintings, not unsatisfactory, of St. 
Peter, St. Stephen, St. Edward the Confessor, and others. On 
Monday last, under the auspices of the Chief Commissioner of 
Works, the Hon. William Cowper, this gorgeous monument was 
lighted for a time by means of the magnesium lamp, and every detail 
was brought so into view as it has not before been seen, and was 

azed at admiringly by a considerable gathering of members of 

arliament, with a sprinkling of her Majesty’s ministers and ladies. 
The elaborate beauty of the moulded and carved doorways, and of 
the bosses in the groining, was specially observable. As respects 
the management of the light itself, improvement in the arrangements 
is still necessary. The lamp used on this occasion was fitted with 
simple clockwork, to force forward the wires, three in number, and 
was understood to provide for half an hour’s continuous burning. 
For reasons, however, not at present fully understood, though a 
guess has been made as to them, the wire sometimes oy ceased 
to burn; resulting of course in darkness. The possibility of this, as 
the wire is at present made, is a risk that would prevent the general 
use of the light. Every man, however, was once a baby, and we 
may expect before long to see the new light able to run alone. As 
one mode of oviating the difficulty we are speaking of, the intro- 
duction of a small spirit lamp has been suggested, into the flame of 
which the wire would be continuously forced, so as to relight it in 
the event of occasional failure. It is stated that Mr. Nadar is now 
photographing the interior of the Paris Catacombs by means of 
this light ; and we shall soon hear of its use in other places and for 


other purposes. 
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TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE BESSEMER PROCESS. 


Sm,—I have perused M. Boman’s treatise on the Bessemer pro- 
cess, and find it most elaborate and minute in its details upon all 
points, except the one most essential to success of that process. 

In a work on naval architecture we should naturally look for 
some description of the “ rudder”—that apparently insignificant, but 
really all important appendage to a ship. In a treatise upon artil- 
lery and gunnery we should expect some mention to be made of 
“ gunpowder,” without which cannon and gunsare alike unservice- 
able. In a history of the steam engine we should fully anticipate to 
find a minute description of “steam,” the one great and essential 
motive power which alone renders the steam engine in all its phases 
of practical utility. Now if in all these works we found no mention 
made either of a “ rudder,” of “gunpowder,” or of “steam,” we 
should set down the writers as non-practical men who merely re- 

ted a lesson learned by rote from others, and who could there- 
ore go not a step beyond the limits of their lesson. 

Such is M. Boman’s predicament, for he makes no allusion what- 
ever to the main-spring of success in the Bessemer process, namely, 
the addition of spiegeleisen, ie., g ic iron to the decar- 
bonised cast iron, in order to render the product commercially 
valuable. 

There is an obscure passage of M. Boman’s, which I give verbatim, 
as follows :— 

“ For producing castings free from pores from soft Bessemer iron, 
there is, according to Mr. Bessemer, another good means to be re- 
commended, namely, the introduction into the casting ladle of a 
small quantity (about one per cent. of the charge) of liquid pig at 
the time when the blast furnace is being tapped. This pig iron re- 
mains fluid (?) in the ladie during the operation, and mixes of itself 
well with the Bessemer iron when the latter isrunin. The small 
quantity of cast iron contributes also very much to the greater heat 
of the tap-hole of the ladle. The action of this means is very 
evident, but difficult to explain. It cannot be denied that a similar 
proceeding here takes place as with some other metals, such as 
silver and copper. It is well known that these, when pure, absorb 
gases, which they eject again either on solidifying, or while fluid, as 
soon as a foreign body is introduced. The effective foreign body, 
when pig iron is employed in addition to the Bessemer produce, will 
very probably, be the silicium.” 

ow Mr. Bessemer never recommended pig iron to be introduced 
into the ladle to the extent of one per cent., or toany extent, for he 
isas well aware as myself that such a proceeding would cause every 
ingot to crack in the rolling or hammering. Nor would the pig 
iron mix homogeneously with the Bessemer metal. If gray pig 
it would remain near the surface; if white pig it would gravi- 
tate to the bottom, unless stirred up thoroughly; and, as to its 
contributing to the heat of the tap-hole, I really wonder that a 
scientific 4 can commit such arrant nonsense to paper. 

When M. Boman issues the second edition of his work, I 
recommend him, for his own credit’s sake, to first make himself 
master of the subject, which he cannot do until he has learned 
that the success of the process he has so laboriously described 
depends upon the addition of manganesic iron to the decar- 
bonised cast iron, as patented by me in 1856. 

Belgrave House, Cheltenham, 

8rd April, 1865. 

[It will be seen that M. Boman does allude to the occasional use 

of spiegeleisen in the concluding portion of his treatise.—Eb. E. | 
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EQUILIBRIUM SLIDE VALVES. 

Sizr,—The accompanying diagram of my equilibrium slide valve 
may prove interesting to some of your numerous readers, Fig. 1 of 
which represents a section in the longitudinal, and Fig. 2 a section 
in the transverse direction of the cylinder. A plate of metal, a, 
is screwed to the back of the valve, fitting steam-tight on the 
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plate 4, thus, while the steam, by pressing on the back of the valve, 
tends to keep it down, it also, by pressing in an opposite direction 
on the plate, a, tends to lift it, thus producing equilibrium. A 
small hole, ¢, is provided in the valve to allow any steam to 
pass off, which, by inaccurate fitting of the plates, a and b, might go 
from the steam-chest to the back of the plate, a. H. Davey. 

Exeter, April 1. 
NEW METHOD OF CONSTRUCTING LOCOMOTIVE BOILERS. 

Sir,—As explosions of locomotive boilers are, of late, apparently 
on the increase rather than abating, and as the loss of life and con- 
sequent misery which these calamities so generally entail, as 
well as the great positive loss of property in the almost total 
destruction of the costly machine itself, and, in many cases, of the 
surrounding buildings, loss of reputation of the particular line upon 
which an explosion happens to take place, and liability to heavy 
costs in compensation for injuries, are all matters too well and pain- 
fully known to all parties concerned; any plans or suggestions by 
ad gy of which these explosions could be prevented or re- 
du in frequency must, at all times, command the attention of 
railway companies and the public generally. 

Those who have been employed immediately after explosions, in- 
vestigating their causes, have frequently found the ‘‘ barrel ” rent at 
the edge of the “ overlap,” where the edge of the overlapping plate 
had so “furrowed” or “channelled” the adjoining plate, by the re- 
peated expansion and contraction of the barrel, and its want of true 
rotundity, having “set up” asort of openirg and shutting action, 
which, in a given time permanently reduces the thickness and 
resisting power of the plate acted on, until explosion follows. 

The accompanying sketches are intended to show a new method 
of constructing this particular part of the boiler, by which this 
destructive action may be at least reduced to a minimum, and also 
provides for a thorough examination of the boiler to be effected 
with facility. 

Having the foregoing objects in view, it is here proposed to make 
the boiler in three separate parts or pieces—fire-box, barrel, and 
smoke-box, joined together with somal and fitted bolts at A, A, by 
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means of angle iron “| 2 C (10in. X 3}in. X fin.), and E (3in. X 
8in. X Sin.) turned and faced in a lathe, or under a boring mill. 

The 10in. angle iron rings being rivetted to the smoke and fire- 
boxes, after which inside of the 10in. angle iron rings C, C, are in- 
serted and rivetted solid iron rings B, B, B (9in. wide by }in. thick), 
The barrel of the boiler, having been made in two halves longitu- 
dinally, will have longitudinal strips D, rivetted to its lower half, 
when, all parts being faced up, the longitudinal halves of barrel are 
brought together, and secured with turned and fitted bolts and 
screws, as described and shown ;_ the boiler, when so put together, 
possessing the following advantages, viz., the barrel will at all times 
be retained in a mechanically rotund form, by means of the turned 
and faced angle iron rings described. There will be practically no 
overlapping plates in the common acceptance of the term, and with- 
out materially disturbing the engines, the upper half of a boiler 
barrel so constructed may be removed, the lower half brought round 
to the top, and removed also in a few hours for a periodical exami- 
nation, or whenever thought necessary, when the principal part of 
the inside of the boiler, and the whole of the tubes and tube plates, 
are laid bare for a thorough and careful examination; and if exact 
duplicates, made to gauges, are kept on hand, a defective half barrel 
may be replaced by a new one, with only a few hours’ detention. 

It would be presumption in the writer to give — 4 more detailed 
description of the modus operandi by which the mechanical part of 
this suggestion should be carried out, as he fvels assured that, if 
there is —— good in his plan, the highly experienced locomo- 
tive engineers of the country will soon perceive the best and safest 


subject in a very apposite light of view, free from the prejudiced 
engendered by prejudices created by too great reliance on accepted 
authorities, as we may please to consider them ; or by the more pro- 
bable result of unpre ness for the investigation when referring 
to popular names and celebrated inventions. We are sure that «{ 
two inventions neither the one nor the other exists, that is, an 
electric engine and a mechanical perpetual motion. Yet the his:ory 
of inventions professedly claiming to have accomplished both is 
one of considerable extent. Inventions for each have been patented, 
hundreds of models have been executed, and a certain amount ot 
apparent success has been displayed before wondering, admiring, 
and intelligent crowds of spectators. We simply ask, are any of 
these decayed and hopeless evidences of ingenuity worthy of being 
classed as proofs of manufacturing and engineering skill? Are 
they not mostly toys; or are they not too often no more than sad 
demonstrations of failure? That they are inventions we admit; 
but are they inventions in the sense of possessing any practical 
utility whatever ? Itis clearjthat, whatever invention is not worth 
considering for its value in trade, for arts and manufactures—in 
short, for all utilitarian purposes, is a mere toy, or, at least, a mere 
lecture table model, demonstrative of some elementary principle. 
Thus examined, we can arrive at no other conclusion than that 
the Marquis of Worcester was the true and first inventor of the 
application of steam to the purposes of raising water, by means of 
his “ Fire Water-work,” and which was in existence at least seven 
years, if not longer. He supplanted the use of water-wheels, of or~ 
dinary pumps, and of the labour of two or more horses, to work the 
cumbersome machinery then in use. Savery employed a similar— 





way of making use of it; and it is, therefore, almost un yto 
observe simply that the turning, fitting, and facing of the angle iron 
rings and hoops described, the boring of the bolt holes, the facing 
and fitting of the longitudinal angle iron abutments or connections, 
and the fitting and adjusting of the longitudinal strips D, should all 
be treated and carried out as first-class engineers, i.¢., fitters and 
turner’s job. 

It may be objected that this plan involves additional cost of manu- 
facture of the boiler, but true economy will soon discover that this 
extra cost bears no comparison to the serious moral and material 
loss occasioned by one boiler explosion. 

If you consider the plan for mitigating boiler explosions which I 
have here —— to describe as worthy of appearing in your 
valuable paper, I shall have great pleasure, at some early future 
time, in forwarding to you a plan of a simple method of construc- 
tion, by which the interior of that vital part of a locomotive boiler 
—the fire-box—may be carefully and faithfully examined almost as 
easily as it can be washed out. Joun Hipworrn. 

Cubitt Town, Isle of Dogs, March 23rd, 1865. 





WHO INVENTED THE STEAM ENGINE ? 

Sm,—This simple inquiry involves a complex, and, I fear, a com- 
plicated reply. Its solution depends on the view we take of the sub- 
ject; not that it is open to dispute if philosophically considered, but 
it unfortunately happens that every disputant adopts a theory of his 
own, feeling bound by no common standard. To some minds there 
is no invention whatever of which the beginning can be definitely 
traced. Steam is often due to natural causes, even hot springs are 
suggestive, and the human mind is fruitful in invention. 

Centuries before the Christian era there were whirling wolipiles, 
so that the steam engine may really be of antediluvian origin for 
what any one can show to the contrary. Another class of critics 
are certain that, if the ancients did not invent an actual steam 
engine, it was only because they had no mines to work, and conse- 
quently insufficient stimulus for the exercise of their inventive 
faculties. But it is useless pursuing visionaries, who are on a 
perilous sea, without helm or com 

We may, however, arrive at a decided opinion by considering the 





or, probably, the very same—method ; but, although thirty ycars 
later, mechanics were even then deticient in ability to produce satis- 
factory work. 

If every toy model, every scientific illustrative apparatus is to be 
oy he A in claim of priority of invention, however useless 
—however hopeless in construction, then, indeed, the origin of 
inventions must ever prove au interminable and most unsatisfactory 
labour. 

Some embryo electric engine, or some equally promising per- 
petual motiou, short only of the one thing needful, may even now be 
undergoing its purgatorial cundition to be hereafter resuscitated to 
deprive a first true inventor of the merit due to him, just as for 
nearly a century a certain class of short-sighted writers have en- 
deavoured to undermine the worth and genius of the Marquis of 
Worcester, by placing in juxtaposition with his grand invention 
the scientific and lecture-table apparatus of Hero, Porta, De Caus, 
and other ingenious inventors of model apparatus, not because 
they themselves saw anything like such particular merit in them, 
but because Walpole, Hume, and other eminent authorities of no 
scientific value, can be cited, and afford them a respectable apology 
for adopting an equally crade and illogical line of argument. 

This investigation is not important alone in respect to the Mar- 
quis of Worcester, it is the case of inventors at large ; and it cannot 
be concealed that ignorance of an enlightened view of this subject 
will rather increase than lessen litigation in our courts of law. ‘The 
“steam engine” of Watt, and the “ water-commanding engine” of 
Worcester, afford but the first and last links of a mighty chain 
marking the progressive practical application of steam to purposes 
of utility. Henry Driacks, 
Blackheath, 28th March, 1865, 





MARINE ENGINES FOR TWIN SCREWS. 


Sm,—Mr. Colburn having thought proper to be silent on the 
subject of my letter relative to his critique on marine engines for 
twin screw propulsion, I hope the parliamentary language I used 
will not lead. that gentleman to suppose that I wished to insult him 
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—far from it. A slight mistake on his part, silently acknowledged, 
fully convinces me that he is a man oue would feel proud to have 
an occasional tussle with. It is not the first time I have madea 
mistake, and I reckon it will not be the last ; my shoulders are 
somewhat broad, so I just bear with it and begin again. 

As regards Mr. Adams, I opipe that [ would not be much 
benefitted with any mannerism I could pick up at Blackheath. 
The link motion he puts so much stress upon, I beg leave to inform 
him was used in the north long before he was ever employed at 
Deptford. If, as he says, Mr. Burgh is a plagiarist, ‘what manner 
of man are you, Mr. Adams?” e have all copied one another 
from the days of Watt; and your late employers cannot say that 
they originated the whole details of their engines; and would, in 
rejoinder, state that the modesty you display reflects a big-minded 
care of number one. 

Mr. Lewis Olrick I daresay will be answered. However, I 
cannot help stating that he has written a very wordy epistle; and 
since he has sent a sort of challenge, 1 beg leave to inform him I 
will with pleasure take him up, either to design a marine engine, or 
any other class of engine, locomotives included, and send a specifi- 
cation for marine engines for twin screw propulsion, with this 
understanding that his plan must be different relative to the follow- 
ing:—I propose to use a high and low-pressure cylinder for each 
shaft, the high-pressure cylinder piston to move in a contrary 
direction to that of the low-pressure one; the condensers to be 
either surface or injection; the engines to be coupled, with means 
of disconnecting them readily ; and that the screw prepellers are to 
be separate—that is to say, the water churned by the one shall not 
interfere with the duty of the other. If Mr. Olrick likes to compete 
on these terms let him publish his specification, and send his 
drawing for publication in Tux Enoinerr, when I trust, with the 
kind indulgence of the editor of said paper, mine will appear side 
by side of his, and will allow the evgineering world to judge of the 
respective merits, 

And, in conclusion, I beg leave to state that if I used strong 
language I can only say that at a meeting of the Society of Arts a 
gallant captain attacked the whole profession by making a statement 
that the marine boilers now constructed were a disgrace to the 
country ; and another naval gentleman stated that if an engine for a 
twin screw propeller got out of order the other engine would give a 
power of “two thirds,” the respective speed being sixteen knots for 
full power, and twelve knots for the single engine. I would ask 
any one conversant with such matters if the full power of the single 
engiue was beneficially employed ? One would think that the days 
of cast iron propellers are numbered. Five propeliers fitted to one 
vessel in a short voyage must fully convince anyone that the said 
propellers were made too weak. Ifa change is desirable, is it to be 
cast steel or gun metal? ‘The latter | should say. 


Westminster-road, Lambeth, 3rd April, 1865. G. G. 





Sim,—As this subject is really of importance, and has called forth 
some discussion in your columns, I venture to request the favour of 
a little space for a fow remarks on this subject. 

Your correspondents find more fault with Mr. Burgh’s design 
than I think it deserves. They are captious, not critical. They 
pick out defects, but, with one exception, to which I shall come 
presently, they suggest nothing. 

It seems to me that the defects in Mr. Burgh’s design are not due 
to any want of skill as an engineer on his part, but to what I may 
term the natural difficulties attending twin-screw propulsion. The 
system has been puffed extravagantly, but disinterested parties are 
aware that the greatest difficulty is experienced in desi ving any- 
thing like a satisfactory arrangement of machinery. 1 have seen a 
good many designs, on paper and in practice, but I never yet saw 
one which was not either so crowded that the machinery was all 
but inaccessible, or so straggling that much space was wasted. } 
think that Mr. Burgh has shown much skill in dealing with these 
difficulties, and that, with all its defects, the engines as shown are 
inferior to none of those at work, and very superior to many. 

Your correspondent is evidently a practical man, and quite com- 
petent to hold his own with Messrs. Adams and Colburn. Mr. 
Olrick shows more knowledge of marine work than either of these 
gentlemen, but even he shoots wide of the mark, and wastes 
much energy, and a great deal of your valuable space, in 
criticising the means by which Mr. Burgh proposes that in case 
of a break down the air-pump rod should be transferred 
toanother piston. The question is of no practical importance, and 
the objections brought forward by your correspondent are puerile. 
A break-down is always a misfortune, but prevention is better than 
are; and it would be as sensible to say that it would not be easy 
to put in anew crank shaft as that it would not be easy to chango 
the rods. If the rod in question is made strong enough there is no 
veason why it should break. In practice, air pump rods give way 
less frequently than almost any other part of the engine. It is 
mcrely a question of dimensions, material, and workmanship. 

Mr. Adams, without knowin, it, pays a high compliment to Mr. 
Burgh’s knowledge and skill when he states that he has selected 
details from the best practice, aud that traces of the labours of the 
best marine engineers of the day can be found in his design. In 
other respects his letter is hardly worthy of comment. Will you 
permit me to ask him, however, what is the “ mechanical energy of 
a principal manufacturer?” Mr. Burgh’s engines must be bad 
indeed if they are ouly three-fourths of a man power. 

1 have said that only one of your correspondents suggests any way 


“out of the all but insuperable difficulties attending the arrangement 


of twin-screw enyives; this is Mr. Colburn, who proposes single 
cylinderengines. in reading his letter 1 came to the conclusion that he 
is either not well up on the subject, or that he has written without 
the least reflection. His mistake about the man-hole is funny; but 
how he can reconcile his notion of using single cylinders with modern 
ideas of cconomy otf fuel, or accurate balancing, is more than I can 
understand. He speaks of moderate powers. Now I call 500 indicated 
horses very moderate power. ‘There should be no difficulty in 
getting this power with 16 cwt. of fair coal per hour, or there- 
abouts. 1 can tell him that with such engines as he proposes 
he could not get the same power with much less than 30 cwt. of 
coal per hour. It is well known that the great objection to the use 
of expansion is the shock on the piston on the opening of the port 
for steam, and that the only way out of the difficulty lies in the sub- 
division of the requisite area over a number of pistons. But your 
correspondent carelessly ignores the practice of our best makers, and 
proposes the use of single pistons where two are already found too 
lew. He may say that, as the power is still subdivided, only the 
same shock is given. This 1 may admit; but then the same means 
of resistance are not provided. With two cylinders only one shock 
can come at a time, as the cranks are always at right angles, or 
nearly so; and therefore the entire strength of a large shaft is avail- 
able for resistance. But in twin screws each shaft should properly 
be only half the strength required in the single shaft, and thus only 
half the power of resistance is afforded. If Mr. Colburn tried ex- 
pansion to any extent his crank shafts would not last a week, unless 
they were made of enormous strength—an expedient in which no 
practical man could see any good. Besides this, the motion would 
be so irregular that the engine, so to speak, would jump out of the 
ship. No amount of lubrication or attention would keep his bear- 
ings in order. Mr, Olrick states that there are many screw boats 
running with only a single engine. I don't pretend to more know- 
ledgethan Mr. Olrick or Mr. Colburn either, but I would ask your cor- 
respondentif the boats to which he refers are not barges of very small 
size, like one spoken of by Mr. Colburn? I know there are one or two 
of the kind on the Thames, in which the engivue is so smal), that if it 
sticks at the dead point it is turned over the centre by one man with 
a handspike. ‘There is no parallel between such cases and those of 


even our smallest sea-going steamers. Besides, these engines do not 
stick at the dead point because they are purposely out of balance. 
Would Mr. Colburn advocate a similar expedient ? It would answer 
a better purpose, I can assure him, than the worm wheel he thinks 
80 much of, and the motion of his engines would be so irregular al- 
ready that counter-weighting would be ridiculous refinement. The 


repairs of single cylinder engines, expanding largely, would absorb 
much of the profits. Of course I admit that if shipowners could be 
induced to disregard the advantages due to expansion, and would 
give up accurate balance, that by usivg a smaller cylinder and full 
pressure nearly throughout the stroke, an engine could be made 
with a single cylinder which would propel a ship without break- 
ing down. [ do not think Mr. Colburn means this; indeed, I 
question if any marine engineer in the kingdom, with the smallest 
regard for his credit, would suffer his name to be connected even 
with the building of such an abortion. 


It would take up too much space to dwell further on the disad- | 


vantages attending the employment of single cylinder engines; they 
must be obvious to everyone acquainted with the laws regulating 
the action of steam, and its use on board ship, who gives the 
matter a little thought, which it seems to me your correspondent 
has neglected to do. Witiram Mortey. 
Glasgow, April 3rd. 


Sm,—The present discussion in your journal as to the merits and 
demerits of my design of engines for twin screws, seems to have 
taken an animated form. It is not, however, consistent for me to 
eulogise on the advantages I may, or presume to, have originated, 
but rather to admit the gain I derive from the practical information 
tendered by your correspondents. To the present, however, I am 
denied that honour ; for your correspondents have treated on evils 
that I have long ago discarded as impracticable—which, in fact, are 
well known to the conversant, Mr. Lewis Olrick has deemed it 
right (for his own purpose, perhaps) to criticise my letter in answer 
to that from Mr. Zerah Colburn. Mr. Olrick comments on the mode 
of connecting the air-pump rod to the cylinder piston, also stating 
his preferable mode—in fact, stating that, for example, Ais the first 
letter in the alphabet. I find next allusion to blind stuffing-boxes, 
and further the number of the same. Your correspondent is evi- 
dently blind to the fact thatall the covers can be exchanged. He 
then alludes to the “‘man-hole:” strange to him, says he, that I 
should consider it necessary to inform Mr. Colburn, or any other 
experienced engineer, the actual use of that hole. Your correspon- 
dent then states that, after a nut has been on for some time it sticks ; 
I cannot help here observing that he (your correspondent) sticks at 
a fault only known to himself; for, by making the nut of gun metal 
(which is generally done), there is no fear of adhesion from corro- 
sion. He then continues his fears as to my knowledge, by stating 
that he and others have keen filled with delight at the opportunity by 
using the boring hole as a man hole. Your correspondent’s remarks 
about examining the bottom half of the cylinder (as he calls it) are 
cnly applicable to large cylinders ; what would be the position of your 
correspondent in a cylinder 3ft. in diameter with three rods in 
it? I fear his examination would be more imaginary than 
actual, As regards single piston rod evgines, the man-hole 
cover has to receive the stvuffing-box, therefore cannot be 
used for the purpose proposed by your correspondent. He 
then weeps over the number of stufling-boxes for the feed pumps, 
at the same time rating Mr. Colburn for his inattention. In answer 
to this, I cannot help saying that Mr. Olrick would employ his sen- 
sitivencss, and time too, toa greater advantage by contemplating his 
own imperfections as to his knowledge of the practice of some of our 
best engineers. As regards the inaccessibility of the air-pump rod, 
stuffing-boxes, length of the rod, and mode of reversing the same, 
your correspondent had better pause, and make use of his powers of 
imagination ere he ventures into this argument. For his benefit I 
beg to inform him | had carefully considered all his presumed diffi- 
culties before | had the honour of intrusion on your pages with my 
design. Your correspondent’s remarks as to the best and cheapest 
form of connectivg-rod are a matter of expense rather than design. 
1 am not in favour of any design for beauty, but rather for economy ; 
that which I call attention to being thecheapest. As regards the ob- 
servations for the mode for balancing the cranks, and what your 
correspondent would have done had he made that drawing, I will 
give him the credit of having made his drawing perfect, even to the 
rivets in the coal bunkers, to say nothing of the spun-yarn in the 
lubricators. With reference to the sliding motion of the worm for 
turning the engines, I think your correspondent is rather ** screwed ” 
on this head, for at the present time the worm, and wheel on the 
crank shaft are used to turn the engine while cold, not when under 
steam, or for starting. I beg to differ in opinion with your cor- 
respondent as to the better mode or arrangement of marine engiues, 
at the same time will gladly accept his offer to inspect the vessels he 
kindly puts at my disposal, and will hereafter, with your permission, 
pourtray the result. In conclusion I beg to thank your correspondent 
for his admission of the truth of some of my remarks. ‘T'o disagree 
in opinion, however polemical, reflects no discredit on those who 
understand the subject in question. We are all liable to err, and 
none more thankful for truthful correction than N, P. 


— 


Burau. 





NAVAL ENGINEERS. 

Sir,—The courtesy extended to me in September last by the 
insertion of my letter, entitled “ Prospects of Royal Naval Engi- 
neers,” encourages me to hope that the following will meet with a 
no less favourable reception. 

As the time is rapidly approaching for the consideration of the 
navy estimates in Parliament it would appear that the present is 
the most fitting time wherein to advance the claims of the engineers. 
I shall endeavour to embody these in as few words as_ possible, 
knowing how limited is your valuable space. 

The first—and by far the most important—is the ordinary pen- 
sion to engineers’ widows. ‘the daily-increasing demand for 
assistant-engineers in the royal navy renders the ultimate promo- 
tion of these officers to the rank of chief-engineer every day more 
precarious. It is, in fact, all but impossible for them all to attain 
that rank, even supposing the mortality of the class (which is 


y i rcentage than that of any other, in conse- | ] t a - “ 
alowge ot » higher ps ™ “f ‘ | vantage in connection with acondenser more than twice without the 


quence of their arduous duties, carried on in a vitiated atmosphere, 
from which it is impossible to separate them) should increase. 





press into the service in the event of a war, for of what use would 
they be without engineers ?” 

This one fact, Sir, speaks more than volumes could reiterate, and 
needs no further comment from aan os a 
March 27th, 1865. No OF THE NUMBER, 

LATTICE GIRDERS. 

Siz,—Will you allow me to make an addition to my former com- 
munication—an investigation into the strains produced on the 
diagonals by the irregular loading of the bridge? The live load 
must now be separated from the permanent load. 

Let W denote the live load suspended at one intersection. 

» W' ,, weight of platform. 
» P.P,,, pressures on the piers. 

Let w, = w, = 03 = &c. = wn = w, for simplicity. With the 
same notation as before, commencing with the pier P., let thelive 
load extend over q, points of intersection; then Pa + P, =nw + 
2w' +n + 4 W! + q W; and the cquation of moments round 
Po gives— 


Po swt ep 2th yr 4 Comat Daw 





2(n+ 1) 
oo mis na+blyigat)Dy 
Reet gt ORs 


Hence we see that Pu exceeds P by the weight 
9@—9) w, 
n+1 


n? W. 
4(n-+1) 
Suppose the weight of m, intersections, conveyed to the pier P... 


. . : 2 ” y 
Since m is manifestly less than -,and Py» = Pa — W; 
2 4 (n +1) 


ts * n : ° 
This is a maximum when g= <, and its value then is 


therefore 
Q) 2 (Ww! + w) + (5-*) (W + Wi+uv)=m(W+W 


+w) — n We ay, me Sa W! + 
4 (a+ 1) , “< 4W'+w+w 

2 W 
8m +1)W+W'+u0 

The values of the ratios involving the weights will vary 
with the length of the girder; for a span of about 100ft., W = 2 
(W! -+-w), and therefore 

cates We nm nN 
i a ; 
4 12° 12(m +1) 
First suppose 2 even, and that there are thirteen bays, each 8ft. long, 
m = 442 = 6 bays; 

therefore the weight of one intersection, viz., the sixth, must be 
conveyed to the pier P*, This must be done by aset of diagonals 
in the central bay. ‘The strain on the diagonals in the cighth bay 
arising from this irregular load will be W + 2(W!+ W), and, 
from the whole load, W + w!+w: The difference, taking W = 
four tons, is about two tons, There will be no strain on the 
diagonals in the sixth. 

Secondly, suppose 2 odd, and that there are fourteen bays, cach 
7ft. Gin. long, 

m = 61. 
Hence, the diagonals in the seventi bay must be capable of trans- 
mitting 4 (W + w! + w) to the diagonals in the eighth, which 
must be capable of transmiuing 7 W + % (W -+ w!): ‘Lhe strainon 
the diagonals in the ninth bay arising from the irregular load will 
3 T yi . 

be 4 W + § (W + w!); and, from the whole load, pnb fe Bake | 
The total difference is one-fourth of aton. We thus ascertain the 
maximum strain that can come upon the diagonals near the centre 
from irregular loading. When tie live load extends over fewer in- 
tersections the change in direction of the diagonals will occur 
nearer P*. ‘To investigate this fully we must put g successively 


equal to ~—1,- — 2,&c., in se—9%) W, and modify equation 





(1) accordingly. Ofcourse any results arrived at for diagonals on 
either side ot the centre ure true for tose on the other. 

Scathwaite, March 28th. Ww. D. 
THE RELATIVE ECONOMY OF CONDENSING AND NON- 
CONDENSING ENGINES. 

Sir,—Allow me to make a few remarks on the able papers which 
have recently appeared in your journal, on the relative economy of 
condensing and non-condensing engines. ‘Iho writer states, as an 
accepted fact, that steam cannot be expanded with advantage in a 
condensing engine more than twice, without the aid of exceptional 
expedients; and in comparing the two systems he takes the case of a 
condensing engine, with 30 1b, pressure above the atmosphere, 
cutting off the steam at half stroke, and compares it with a non-con- 
densing engine workiug at a pressure of 85 1b. above the atmosphere, 
expanding five times. Now this is hardly putting the case fairly. 
A condensing engine, under these conditions, discharges the steam 
into the condenser at a pressure of 7}lb. above the atmo- 
sphere, and reckoning 21b, for the pressure in the condenser, at 
ata total working pressure of 20°51lb. per square inch, while in the 
case of the non-condensing engine, even assuming there is no back 
pressure, the steam is released at a working pressure of only 51». per 
square inch, With 3U1b. steam, however, a condensing engine 
might, with advantage, cut off at one-ibird stroke, reducing the 
working pressure at tue moment of discharge to 13 1b., without being 
subjected to considerably greater loss from the cooling efiects of the 
condenser. But ii it be true that steam cannot be expanded to ad- 





| aid of exceptional expedients, why not have recourse to them rather 


their lives, does it not appear a very great hardship that their | 
widows should reap no benefit from their husbands’ long and faith- | 
ful services, unless “ killed in action, drowned, or meet other violent | 


death in the execution of their duties ?” 

The second claim, which we would, with all respect, urge on the 
consideration of the House, is ‘ That all time from the date of 
entry should count for ‘full and half-pay.’” The grounds on 
which we urye this are as follow:—‘lhe assistant-engiueer, unlike 
any other officer (except the surgeon), enters the service compe- 
tently prepared to fulfil the duties of his station, and receives no 
training whatever from the service. During the period of his 
apprenticeship (five or seven years) he is entirely dependent on his 
relatives; besides which a premium, ranging from £100 to £500, 
has to be paid on his entry into the profession. Now, as the sur- 


m ir time from the date of entry, the question 
geons count all their tim ze pend, usual two-flued cylindrical boiler, say of 4U-horse power each, to 


naturally arises— Why not allow the engineers to do the same, 
seeing that both enter on the same footing with regard to profes- 
sional knowledge?” I kuow “comparisons are odious,” but we 
are compelled at times to make them in justice to ourselves. 

The third claim is—“ That an increase of pay should take place 
at periods of three years, instead of five, as at present. 
remember that, at the present rate of promotion, an average period 
of fourteen years elapses before the rank of chief can be attained ; 
and that during the last six or seven years of that period there is 
no increase of pay, it can scarcely be said that we are asking too 
much in this respect, especially when we consider how trifling that 
increase is—1s. and 1s. 6d. per diem until a standing of fifteen years 
as chief has been attained ; after that, 2s. per diem. 

Some idea of the estimation in which the service is held by the 
engineers of the mercantile marine may be gathered from a fact, 
which was publicly announced in the House (on the occasion of 
the navy estimates Seis laid on the table) by Sir 





out of 900 certificated officers, only one had come forward to take | cylinders being steam 


| 


| 
| 
| 
| 
! 
| 
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Taking it for granted, then, that some must remain engineers all | than waste the power to be gained by a vacuum. li steam jacketting 


is, in some measure, a remedy agaiust thie evils pointed out, let the 
cylinders be steam jacketted ; if superheating be effective, let us 
have superheaters applied to diminisu these losses. Many conden- 
sing engines are now working iv which the steam is expanded three, 
tour, and five times, doing good duty as regards economy, the con- 
sumption of coal in some cases not exceeding 2°8 to 31b. per horse- 
power per hour, instead oi 3°0, which the writer gives as @ 
good result for condeusing engines. Ou the other band, in bringing 
forward the advantages of the non-condensing engine, the pressure 
of steam is taken at 85 1b. above the atmosphere, which, except in 
the case of locomotive and agricultural engines, is a pressure very 
rarely to be met with, and, in fact, not practical. Locomotive boilers, 
on account of the action of the blast pipe, can be made of compara- 
tively small dimensions for a large power, but for beam engines of 
the class given as an example, it would be hardly safe to make the 


work at 85 Ib. per square inch. ‘There are, doubtless, great benetits 
to be derived from the use of high-pressure steam; but ther2 are 
limits in practice which cannot be safely passed with the kind of 
boiler now in general use, and the non-condensing engine so exten~ 


When we | sively employed in the manufacturing districts, are rarely W orked at 


more than 60 lb. above the atmosphere—perhaps more frequently 
at 50 Ib. 

Putting out of the question engines of the locomotive class, we 
must, for the present, be satisfied with pressures of 60 1b. to 70 Ib. 
per square inch, and even with these pressures it is expedient not to 
make too large boilers, but rather to divide the power required into 
several, and with these pressures no better results can be obtained 
from non-condensing than from condensing engines. With 60 lb. 
steam, and two cylinders, into one of which the steam is admitted 
from the boiler, and cut off at half stroke, and then expanded in the 


Miles,“ That | second cylinder, which is in connection with the condenser, both 


jacketted (which, at the present day, ought 








not to be an exceptional expedient), the steam may be expanded eight 
times, and the economy would certainly be greater than in the non- 


up the commissions offered them by the Admiralty in the Naval | 
ondensing engines with 89 lb., cut off at a filth of the stroke.—D.T 


Reserve, and he proved ineligible on account of age. It matters | 
not how many or how fine may bo the steamers which we could © 














Aprit 7, 1865. 


THE ENGINEER. 


215 








THE FRENCH DECIMAL SYSTEM. _ 

The French possess, I believe, the only complete decimal system 
of weights and measures. It is based upon the following simple 
principles :— . a 

1st. All weights and measures are functions of the unit of length. 

Thus—Let L; L, L; be any 3 lengths, representing 3 dimensions ; 
then— 

In X 1= L length, in which the length is of the 1st power 
C, x Li X L,=S surface, ” ” 2nd ;, 
Cc, x li xX L, x L; = V volume ,, ” 3rd, 
Ci C, being constant co-efficients, according to the figures considered. 

To estimate weights another constant must be introduced, which 

is the specific gravity, or density, proper to each material weighed. 
Let d be the specific gravity ; then— 
GxLxliL;xd=Vd=W... (3rd power). 
2nd. As a consequence of the first principle all weights and mea- 
sures are connected by simple relations among themselves, and with 
the unit of length. 

3rd. Every series of weights or measures is composed of quan- 
tities increasing in geometrical progression, or, in other words, 
there is a constant ratio between any two measures of the same 
series. This ratio is 4°; it has been selected for the convenience 
of calculation. 

To render this principle intelligible at a glance I have reduced 
the French mensuration.table to what may be called askeleton series : 











| * 2 3 4 
Lengths. | Surfaces. | Volumes. | Weights. 
% | 
S 
= | 100 100 100 100 
5 | 10 10 10 10 
a 
Units} 1 1 1 1 
“ | 
s( | o1 o1 Ol 01 
S> | 0-01 0-01 0-01 0-01 
i 
| Ist power. | 2nd power. | 3rd power. | 3rd power. 














d constant multiplier. 

The advantage of having a constant ratio between any two suc- 
cessive standards is immense. There is nothing of the sort in the 
English system, to learn which it is necessary to load the memory 
with multipliers and dividers, so numerous and inconvenient thai 
no one attempts to learn them all, each trade having, in that respect, 
a science of its own. The measures of length contain the following 
multiples:—2, 2, 2, 2, 12, 3, 220, 8 

The weights contain the following :— 

28, 4, 20; or, referring to the pound taken as unit, 28, 112, 2240. 

But the French system is found especially convenient when it is 


BOMAN ON THE BESSEMER PROCESS AS PRAC- 
TISED IN SWEDEN. 
(Concluded from p. 199.) 
Tue Properties or Bessemer Iron. 

As metallurgists are agreed that iron or steel, homogenous and 
free from slag, can only be obtained by complete fusion—a process 
formerly only to be carried out in expensive crucibles—the best results 
were expected from the new Bessemer method. Experience has 
shown that this hope was not vain, for the homogeneous character 
of the Bessemer products has been lately proved by their capabiliiy 
for being drawn into wire; their property of forming dense iron 
from porous castings by hammering also proves their freedom from 


slag. 

"Fixe all other iron, Bessemer iron possesses the property of gain- 
ing in strength by hammering or rolling. Like the lumps of 
metal obtained in the hearth finery, Bessemer castings have a coarse 
grain, which is all the larger the softer the produce. By the ham- 
mering the grain is made finer, and the softer varieties of Bessemer 
iron even assumes, like other wrought iron, a fibrous texture. 

Experiments on the tensile strength of rolled Bessemer produce 
were undertaken at the chain-making works at Furndal, in Dale- 
carlia, and the result arrived at was that very soft Bessemer iron 
was not inferior in strength to the hammered chain cable bolts of 
those celebrated works. The strength was found to increase with 
the amount of carbon contained in the Bessemer produce until, 
with an amount of about one per cent., it attains double the strength 
of cable bolts. The bars experimented upon were marked with 
equal divisions, and it was found after rupture that they were all 
nearly equally extended. This affords another proof of the homo- 
geneous condition of the new product, 

As Bessemer steel approaches in its properties cast steel produced 
from superior ores, so the knowledge obtained by experience con- 
cerning the latter may also be applied to the former. 

The following is an extract from au essay by Mr. Vickers, cast 
steel manufacturer at Sheffield, which is worth perusal :— The ten- 
sile strength of steel is increased with the amount of carbon it con- 
tains, until the percentage is about 1-25, but it decreases very rapidly 
when the amount of carbon is greater. Op the other hand, the 
power of resisting the blows of a steam hammer is greatest in steel 
which is so poor in carbon that it can only be just melted in the 
ordinary cast steel furnaces. Nothing is more injurious to steel and 
iron than overheating, or heating too often; on which account it 
may be assumed that the metal is deteriorated by each welding. 
Steel preserves its texture, and is not injured, like wrought iron, 
when exposed to repeated blows and concussions. In mechanical 
engineering that material is the most suitable in the greatest number 
of cases which possesses the greatest tensile strength, without being 
too liable to fracture. Experiments show that steel containing from 
0°63 to 0°75 per cent. of carbon has at least 50 per cent. more tensile 
strength than wrought iron, but not so brittle as to readily break.” 

The manufacturer of Bessemer iron should not attempt to make 
it supersede the use of cast steel for the finer applications, such as 
for instruments, &c. Besides, the consumption in this way is too 
unimportant in relation to the production of Bessemer iron on a 
large scale. The facturer of B iron should much 
rather direct his attention to the prodaction of all the coarser articles, 
80 as to be able to furnish, for these purposes, a good and cheap raw 
material, The porous and often bad productions which are obtained 
by hammering puddied steel—such as, for iustanve, springs for 
railway carriages—can be doubtlessly superseded by the superior 





required to compare quantities of different series—for instance, 
solve the following problem :— 

Given, the dimensions and specific gravity of a body, to find its 
weight. It would be solved in two or three minutes by a French 
schoolboy applying the French system of mensuration; but it 
would puzzle anyone attem it with the English measures; for 
it must be recollected that in our system the specific gravity is not 
the weight of the unit of volume as in the French m. 

In France, since the publication of the decimal table, it has been 
found expedient to introduce certain supplementary measures, 
separated by intervals of less than ten. Many measures, for 
instance the litre and the décilitre, can be doubled or halved. 

Old measures ... 20. ce ove coe ove 10 
Supplementary =o. ove sce cee wee wee wee OS 
. —— ~~ wo 8 
Old measures ... «1. «++ 
Supplementary «... ove ace coe ove ove ove OS 
” te a a om ws OO 
Old measures co cre ce cee ce ove OL 

I have not included the French coinage in the skeleton table, as 
there is no direct relation between it and the unit of length, But 
it should be remembered that the franc weighs five grammes, so that 
the decimal table of mensuration is applicable to all silver coinage. 

As to the expediency of introducing the French mensuration into 
England, undoubtedly a considerable saving of time would be 
effected, both in learning and in working it. 

But our system of weights and measures might be much improved 
without copying the French system. It appears to me that the 
latter recommends itself mot because it is decimal but simp! 
because it is a system, and a very good one—simple, Bann | 
complete, regular, and convenient. There is no doubt that the 
decimal numeration offers peculiaradvantages—but not for mental 
calculation. 12 is a more convenient multiple than 10; 10 can 
= be divided by 2 and by 5, whereas 12=3xX2X2. Ifa 
table of weights and measures were constructed with 12 as a 
constant ratio it would be found very convenient. 

Nothing has been so much criticised in the French table as the 
choice of the length = unit, on which all the rest hinges. 

The metre (usrgov) is not what it was intended to be, ie., one 
forty millionth pari of the earth’s meridian ; it was selected probably 
to facilitate geographical and nautical calculations. Unfortunately 
it is not an exact fraction of the meridian. The earth was supposed 
to be a sphere, instead of which it is an ellipsoid, 

It is very difficult to select a length = unit equally convenient 
for all trades and professions. Many standards, however, may be 
suggested by the sciences—for instance, the mean height of the 
barometer on the sea-level; the length of the pendulum that 
oscillates in a second at a given latitude, say at Greeuwich observa- 
tory; the height of a column of wzter exercising the same pressure 
as the atmosphere; the acceleration or height from which a body 
falls during the first second after it has been abandoned to its own 
weight—none of these, however, are practical, 

I suspect that the most generally useful standard would be the 
French metre, corrected from the latest scientific data; and if we 





and cheaper Bessemer steel. For coarser plates, such as ship and 
boiler plates, the softer Bessemer steel has already made great way 
in trade. 

B iron ti shows itself hot-short. The reason of 
this is either that the pig contained sulphur, or that it was of too 
hard a nature, in which case it powerfully attacks the brickwork of 
the furnace, and combines with the small amount of sulphur present 
in all the fire-proof maverials. Hot-shortoess, caused by sulphur, 
may therefore be prevented by a change in the charging of the 
furnace, a better roasting of the ore, or a suitable decrease in the 
charge of the same. 

There is another quality which has been supposed to proceed 
necessarily from the presence of sulphur, and has been taken for 
hot-shortness. It is very inimical to the new process. We shall 
call this evil peculiarity shortness (kuerze), to distinguish it from 
hot-shortness. Shortness, which seems to proceed from certain 
ores the qualities of which have not yet been determined, appears 
especially in softer Bessemer iron (containing 0-4 per cent. of carbon 
and less), and may be recognised in the following way: On attempt- 
ing to bend soft Bessemer iron over the sharp edge of an anvil, it 
suddenly breaks ata temperature which is higher than that at which 
iron containing sulphur is weakest, and which may be termed the 
yellow heat. At a higher or lower degree of heat, the “short’’ iron 
resists fracture as well as other kinds of good iron or steel. “‘ Short” 
Bessemer iron does vot crack at the corners when rolled, but is not 
improved by the working; and it is a good and serviceable material 
when cold. A round bar of such iron has, for instance, been rolled 
out to a faultless plate, at the most susceptible temperature. 

The cause of this fault in Bessemer iron is still unknown. The 
supposition that the shortness proceeds from an amount of oxygen 
which was prevented from being reduced by the carbon of the iron 
by circumstances existing in the furnace, was probable. It is usually 
the soft Bessemer iron alone which exhibits shortness, but several 
unsuccessful attempts to blow reducing agents into the Bessemer 
furnace have not confirmed this explanation. 


Practical men say that “short” Bessemer iron is overheated or 
burnt, but this explanation is as good as none. From the dispute 
which is being carried on between the chemists Fremy and Caron, 
concerning the presence or absence of nitrogen in steel, and the 
researches on this subject which are doubtless being prosecuted, we 
may expect to learn the true nature of iron andsteel. It appears to 
be a fact that nitrogen can be made to combine with iron, and that 
the iron saturated with this substance resembles the burnt (over- 
heated, oxidised, or nitrogenised, Fremy) iron of the smith. The 
only means known to be effective in depriving the “ short” iron of 
its bad quality is to run into the casting ladle when the Bessemer 
furnace is being tapped, a small quantity (about one per cent. of the 
charge) of melted pig iron containing manganese (spiegeleisen). 


VIIIL.—THE ECONOMICAL SIDE OF THE BESSEMER 
PROCESS. 





If the cost of manufacture of a centner of pig iron (castings and 
scraps) be made the basis of the calculation, then the price of pro- 
duction at the present stage of the Bessemer process may be set 
down as follows :— 

Let a represent the cost of manufacturing in Swedish “ reichs ” 
dollars, of one centner of white pig iron on the fining hearth (all 
accidental expenses included) ; 

6, the price of 12 tonnen, or 75°6 cubic feet, of coal at the works ; 

c, the price at the works of one centner of ore and lime flux, 





mixed in the proportion used in the blast furnace ; 








start from that as the length = unit then why not copy the French 
system from one end to the other? The decimal measures would 
present no difficulty to an ordinary calculator, and they would have 
the great advantage of being intelligible in most parts of the Con- 
tinent. The linear metre, corrected, would not differ much from the 
yard, and the weight of a cubic metre of water is very nearly equal 
to the ton of twenty hundredweights. B. 8. W. 





STEAM FIRE ENGINES. 

Sir,—Mr. Lewis Olrick has given your readers a very graphic 
account of a fire at Copenhagen, and the manner in which the steam 
fire-engine, made by a well-known English firm, did not work; 
and then goes on to say: “ The real cause, however, of the inability 
of the engine to do its work in this case lies, I think, in the very 
severe frost, ... and it is just possible that the valves in the 
pump buckets had been clogged with ice. . . . This isan evil, . . 
ae spn | harmful in vertical pumps, ... which cannot be 
emptied without taking the bonnet off the pump. .. . ‘The valve- 
boxes (of horizontal pumps) can easily be emptied by jet (pet ?) 
cocks;... and this precaution should never be neglected; for 
with a temperature of ten degrees down to zero, water in contact 
with metal will, in about ten minutes, line the whole inside with 
ice; and hence it can easily be understood that the water, which 
cannot be let out from above the bucket-valve in vertical pumps, 
will soon disable the proper working of the fire engine when partly 
or wholly formed into ice.” Although I am not the maker of the 
engine referred to, but as I invariably make my steam fire-engines 
with vertical pumps, I shall be very much obliged by your allow- 
ing me 5 for a few remarks upon the foregoing. Having had 
occasion during the late very severe frost to try a new fire-engine, 
I found that, with six degrees of frost, it actually took 4 see. longer 
to get steam to 100 lb. per inch than it did with two degrees above; 
the time being 8 min. 43 sec, against 8 min. 47 seo., and I must 
confess I should have been surprised had it been otherwise, con- 
sidering how the boiler is bagged and cased ; and I am quite sure 
the makers of the Copenhagen engines are careful to properly case 
their boilers. Secondly, had the pump been full of ice | cannot see 
how that could affect the boiler. lu the next place, I think the 
fact that the pump did work, and throw the water ever 40ft. high, 
is conclusive evidence that the valves were not frozen. 

I really am much surprised that Mr. Olrick should state that the 
water canuot be got out of a vertical pump without taking the 
bonnet off. In the first place, my pump has no bonnet to take off; 
and, secondly, it is only necessary to run the engine for four or five 
seconds after the suction hose is taken out of the water, and this will 
drain it drier than any system of valve boxes or om cocks, which are, 
however, very necessary to horizontal pumps. No doubt steam fire- 
engine manufacturers would be much obliged for hints by means of 
which they might be able to improve their machines, but I really 
cannot see how Mr. Ulrick can expect us tu take as facts the reason 
he has given for the engine not working, when he himself can onl 
say | think it just possible they were the cause. For myself, 
must say that until | can tind a very much better horizontal pump 
that [ have hithertvo seen, I shall stick to the vertical— Ww. Roserts, 


d, the percentage of pig iron obtained from the charge; 

e, the cost of carriage fromthe seaport to the works of 1 centner of 
the lighter description of goods, such as bricks and clay. 

J, the percentage of Bessemer iron (castings and scraps) which is 
obtained from pig iron treated in the Bessemer furnace ; 

g,the cost of erection of the Bessemer blast engine, the Bessemer 
furnaces, &c., which are required in the new process ; 

h, the daily wages of a workmen at the works ; 

i, the number of workman at the works, if pig iron alone is 
manfuactured ; 

k, the daily wages of the manager of the Bessemer fining process ‘ 

1, the production of pig iron per annum expressed in centners ; 

m, the number of tonnen of coal consumed for each centner of 
white pig produced oy hearth-finery ; 

n, the number of days during which the works are kept going to 
produce one centner of pig-iron, 

Then the cost of production of one centner of pig-iron, expressed 
in Reichsthaler, is :— 


100 mb, Shin) 7 109, 9b, ooo __ 
7 (a +mrpeetn) (Lh + + S745 74008 


80° 171 7° 500 
p 90 (88 —f) 1°25 b , 20225 + 1846.10, 227 
jd zy 138 SJ 7285 
836 + 270, 
25000—” 


to this there must also be added for a short time 0°75 Reichsthaler 
for patent royalty. 

We may here remark that the present condition of the pro- 
cess, f, or the percentage of steel to be produced, may be safély 
estimated at 78, of which 70 are clean castings, ard 8 scrap, as soon 
as the workmen have attained a certain degree of proficie: cy, and 
the furnace has been made of the height practically found to be the 
most suitable. It is clear that the process is susceptible of still 
further improvements, especially in the working of the blast furnace, 
in order to regularly get suitable pig iron. This is seen from the 
fact that some single operations have yielded as much as 80 per cent. 
of suitable metal. 

Besides the 78 per cent. of Bessemer iron, the one also gives 
10 per cent. of “ejections” (which come into use for charging the 
blast furnace) and 12 per cent refuse. 

The formula is based upon the supposition that water power is 
employed for the blast engines, and that the fireproof materials from 
Héganiis are used, which are, however,as has been remarked above, 
both dearer and less durable than English bricks—10 per cent. are 
reckoned for interest and depreciation of the capital invested. 

As regards the sale price of the Bessemer products, this has been 
kept down very much by the competition of several new works. 
Thus Bessemer steel and wrought iron, in castings of all kinds of 
forms and dimensions, has been delivered at the seaport for from 
nine to ten Reichsthaler per centner. In the same way steel rolled 
according to stated dimensions and hardness, has been sold at from 
fifteen to twenty Reichsthaler. As soon as the patent royalties 
stop, which at present weigh heavily on the trade, and the cessa- 
tion of which will allow the working on a larger scale, a further 
fall in price may be expected. 

When steel of different degrees of hardness is rolled out, and 
when the Eckmann gas furnaces are employed for the heating and 
welding, the refuse ouly comes to about 4 per cent. 

We conclude this little pamphlet with a plan tor a working ledger 
which has proved very efficient in practice. 
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* See first note ou p»ge 170 of Tus ENGINEER, of 
March 17th. 


. it For the sake of convenience the ejections and pig 
iron scraps need only be weighed once a week. 


t+ Here must be noted the kind of 


the repairs of the same, the number of tuyeres, 
height of the furnace, &, 


furnace employed, || The working of the furnace is to be indicated as 
o h 


ot,” “half-warm,” or “cold,” with * no,” 
** little,” or “ much injection.” 
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Waar is called mechanical power is primarily the development 
of elastic action, and, secondarily, the action, or rather reaction, of 
gravity, for gravity is the mere tendency to immobility, which, 
once attained, ceases to be action or movement. In other words, 
a is a repellant force and gravity is a cohesive force. For 
practical purposes heat may be considered as the elastic force and 
cold the condensing or gravitating force. Heat in a steam engine 
swells water to many times its normal bulk by the condition of 
steam, and for various reasons it has thus been used as power; but 
the fact has been disregarded that the fuel itself in the act of burning 
multiplies its volume manifold in the form of gases, and that if 
these gases could be compressed or controlled, as steam is, a great 
result in power would be attained. How to burn the fuel under 
pressure is the problem to solve, without destroying the vessel 
ae it. In the case of guns we do burn the fuel under 
pressure, but explosively, in the form of gunpowder; while in steam 
cylinders we want to burn it gradually and without burning the 
metal containing it. This problem Mr. Lefroy is seeking to solve 
by burning the fuel so as to pass its force into water. It is so 
important a problem that we give Mr. Lefroy’s diagrams and 
descriptions in order to raise a discussion amongst our readers as to 
their practicability. 

The accompanying engravings represent a diaxial section of the 
furnace, boiler, air compressing and steam cylinders, in which it is 
proposed to conduct, under high pressure, the combustion of fuel 
consumed for mechanical purposes, and to supply the elastic forces 
of the several gases, into which the fuel will be thus resolved, com- 
bined with that of the steam generated in the boiler (instead of, as 
heretofore, that of the latter only), as the instrument of artificially- 
generated mechanical force. 

The essential and novel features of the system herein deli:eated 
are three, namely, First, the combustion of fuel under an artili- 
cially obtained high pressure. Second, the forcing into and through 
the water contained in the boiler all the gaseous products of the 
combustion of the fuel. Third, the utilising, for mechanical pur- 

8, the elastic forces which exist in those gaseous products, 
instead of literally throwing them away, as at present, through the 
funnel, chimney, grate, and furnace mouth into the atmosphere. 
The availability to mechanical purposes of these forces (of which 
the aggregate value exceeds nearly tenfold that of the steam gene- 
rated by any existing boiler from the same quantity of fuel) being 
conditional entirely on the fact of the combustion being carried on 
in a closed vessel, 

The following advantages are claimed by the inventor :—First, a 
very great diminution of the volume of both furnace and boiler. A 
saving of 90 or 95 per cent. of this important element of the cost of 
artificial power may reasonably be anticipated. This great economy 
is estimated as due to the greater rapidity of the combustion of the 
fuel, and to the great increase of mechanical power, which will 
result from the combustion of each unit of fuel. Second, a great 
reduction in both the prime cost of these, as due to the diminution 
of their weight and volume, and to the much greater durability of 
the proposed boiler (which is nowhere approached by the fire) than 
boilers of any existing form can possibly possess. Third, an 
economy of both the entire cost (prime) of the funnel or chimney; 
and, in the case of marine engines, of the space occupied by the 
funnel, and of the whole sum of mconveniences cmentialty involved 


in its presence. Fourth, a greater security against explosion, as 
due to the fact that no portion of the system which is exposed to 
the destructive action of the fire sustains any bursting pressure 
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whatever. Fifth, the greater rapidity of getting up steam after, as 
well as an entire suspension of the combustion of the fuel during, 
any interval of inaction. Sixth, a great economy in the labour of 
stoking (which might even be effected by a simple form of pump, 
as explained in the general observations) and of the health of the 
stokers, who, so far as their services may be requisite, will be 
entirely protected from any direct action of the fire. 
DeEscrirTiON OF THE ENGRAVINGS. 


A is the furnace, and E the boiler, between which is interposed | 


the cylindrical space or shell I. ‘he fire-bars, of which one is 
shown in section at a, a, are hollow and water filled. The furnace 
has neither funnel nor chimney, and is always closed, except when 


the door of the raking-out port e may be opened for raking the fire- | 


bars. O is the fuel shoot, above which are three compartments 
Q, RB, 8, each containing a charge of fuel, which are transmitted to 
the furnace by means of the doors or valves o', 0”, 0%, put in 
motion from the tiller wheel W as follows, namely :—U is a shaft, 
set in motion from the tiller wheel W by a pair of bevel wheels, 
as shown. Upon the shaft U are fixed the cams w', u?, u®, the shape 
of which—and also of the doors or valves—is more particularly 
shown in Fig. 2. These cams are so placed with regard to each 
other that, when the cam u! has attained its super-extension, the 
cams u? and u* are respectively 120 deg. and 240 deg. from those 
points. The cams w!, u*, and u', act respectively upon the stalks 
or doors of the valves o', o*, o°, causing each to be successively 
drawn out, and its orifice to correspond with the opening in the 
compartment above it, by which means a supply of fuel is passed 
from one compartment to another, and finally to the furnace, 
through the fuel shoot O. Each cam, and its corresponding door or 
valve, remain at its super-extension during one-third of an entire 
revolution of the shaft U; and so soon as the cams cease thus to act 
upon the doors or valves, the spiral springs v', v’, v3, come into 
action, and by their recoil close the doors or valves, and suspend 
any further passage of fuel until again acted upon by the cams. 
The gearing is so arranged that the shaft U, and tiller wheel W, 
make concurrent revolutions. T is a vat, containing the petroleum 
supplied to the compartment Q, by the cock ¢, or by means of a 
self-acting ball-cock. Theballs of fuel are stowed in the bin R ; and 
by means of the lever r, and valve s, a charge can be readily sup- 
plied to the compartment Q, for transmission, with the petroleum, 
to the other compartments, and to the furnace, us before explained. 
M is a hot well, enclosing the fuel shoot O, and kept constantly | 
charged with water by means of an ordinary force pump, thus sup- | 
plying the boiler with heated instead of cold water. | 

B is the power cylinder of an ordinary oscillating high-pressure | 
steam engine; C is the compressed air cylinder, vibrating on the 
same axis. Their pistons move rtroke for stroke. ¢ isa lever to | 
be used for disengaging the valve of the air cylinder, so that, if 
necessary, the blast may be suspended without stopping the engine. | 
The air, in its compressed state, is delivered from the air cylinder 
©, through the flexible tube f to the blast pipe F, the gaseous 
products of combustion being propelled into the water of the boiler 
as indicated by the curved arrows. G is the safety valve; h, h, 
are water gauge cock ; K is the blow-off port, with a common blow- | 
off cock &; L is the boiler feed-pipe, communicating with the hot 
well M; Y is the steam pipe. 

GENERAL OBSERVATIONS. 

While with very obvious convenience, as far as the matter of the 

introduction of the fuel into the furnace and all the details of stoking 
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are concerned, and without impairment of its two novel and essen- 
| tial principles, which are, “the combustion of fuel under high 
| pressure,” and “the utilising for mechanical purposes the elastic 
| forces of the gases into which the fuel is converted by combustion,” 
| all oils combustible under high pressure, and gases whether mineral, 
| vegetable, or animal, may be substituted for coal as the fuel in the 
system above proposed; one or the other of the three following 

descriptions of fuel, and modes of supplying the same to the furnace, 
{ will, under existing conditions, probably be found to be the most 
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| economical, namely :—First, petroleum alone, to be pumped in by a 
| simple force pump. Second, balls of patent fuel, made of coal dust, 
| floating in petroleum, so small that the whole may be treated in a 
ump as a liquid. Third, balls of similar patent fuel, as exhibited 
| in this engraving, and also floating in petroleum, but of a diameter 
| too large to admit that the petroleum, in which they float, shall be 
| pumped into the furnace as a liquid. 
| With modifications of form specially adapted to each purpose, 
| which will doubtless occur to persons engaged in the respective 
trades, this system appears to be readily applicable to the following 
urposes, namely :—First, to the evaporation or distillation of all 
iquors, syrups, and many other bodies. Second, to the roasting 
and smelting of ores. Third, to the heating of buildings for any 
purposes, whether of manufacture, trade, or personal health and 
comfort, and probably, as compared with existing methods of con- 
ducting these operations, with advantages in point of economy, 
convenience, beauty, and elegance of form, not inferior to those 
which it is believed to possess when applied solely to the purposes 
of developing mechanical power. Fourth, to the development of 
artificial light. Fifth, to the conduct of the combustion of gases 
and oils, with a view to develope the maximum of both light and 
heat, producible from the combustion of the same fuel. Sixth, to 
the manufacture of coal gas for the purpose of illumination, by the 
introduction of a middle chamber (answering the purpose of an 
ordinary retort) between the furnace and the boiler, whereby both 
processes can be carried on simultaneously, and by means of one 
fire. And such a twofold application of the heat generated evidently 
will not be confined to the manufacture of gas only, but may be 
made available to many processes in the arts and manufactures, now 
carried on as separate operations, which require a high and constant 
temperature, such as by this system is ensured. The arrangements 
under this head are shown in a supplemental drawing. i 
| The novel system above proposed, of conducting under high 
pressure the combustion of fuel for almost every conceivable pur- 
pose, is believed to open a cheering prospect of abolishing the tens 
or hundreds of thousands of chimneys which now pour into the 
atmosphere of our large cities those masses of filthy and noxious 
smoke (that is, of unconsumed combustible matter) which now en- 
compass them, and begrime their populations and buildings; and of 
reducing by 90 per cent. the expenditure of the fuel requisite for all 
urposes, whether of mechanical power, of the industrial arts, or of 





| domestic comfort, luxury, and elegance, with more than a propor- 


tionate advance in the general comfort and refinement of domestic 
life, and the health of all classes of our city, and of many classes of 
our rural populations. 








A CANNON of extraordinary size was cast a day or two ago at the 
imperial foundry at Douai. It is of steel and bronze, and weighs 
22,000 kilogrammes. The operation, which took place in the pre- 
sence of an aide-de-camp of the Emperor and the greater part of the 
officers of the garrison, was perfectly successful, 
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TO CORRESPONDENTS. 


NOTICE.—Advertisements intended for insertion in our 
next number must be sent not later than NINE o'clock 
on Thursday morning, to enable us to publish THE 
ENGINEER on that day, as the office will be closed on 
Goon Fripay. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
snsertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
recewved after that time must necessarily stand over until 
the following publication. 

NoTIcE.—A SPECIAL EDITION of THE ENGINEER its 
published for ForREIGN CircULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


elegant recreation ; but full as are the books of the results of 
‘mathematical inquiry, it cannot be said that anything has 
been added of consequence to what was known and acted 
upon by Watt, Trevithick, Evans, and Woolf. Watt knew 
the whole theory of expansion, and almost exactly how 
much power could be got out of a given weight of steam, 
expanded to a given extent, and protected from condensa- 
tion during expansion. ‘Trevithick, Evans, and Woolf 
carried the principles already learned into practice with 
high-pressure steam. Of these worthies Evans was an 
author, and his “ Young Steam Engineer’s Guide,” pub- 
lished in 1805, although no date appears on the title-page, 
and preserved in the Patent-office Library and in the 
library of the Institution of Civil Engineers, still reads 
well after sixty years of further research into the natural 
principles upon which he wrote. 

| Besides the mechanical working of the steam, the 
| extent and proportions of heating surface at one time 
engaged much, and certainly deserved, attention, but 





single postage. 

We cannot undertake to return drawings er manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

®," Covers for binding the Volumes can be had from the Publisher, 


price 2s. 6d. each. 

T. T. P.—Your scheme is very old. 

A CONSTANT SUBSCRIBER.— Write to the Secretary, Du’lin. 

MERCURY.—A Ketter lies at our office jor this correspondent. 

ANTI-PLUMBaGO.—A letter lies at our office fur this correspondent. 

U. R, (Christiania. )—T7he numbers of ‘THK ENGINEER required by you are out 
of print. 

T. C. S.—Double-acting pumps throw a continuous stream with « single 
barrel. Bwbank’s ** Hydraulics” is a very yood book, 

COLLIER. —Our impression is that a short time ago a pit at Dukinfield, near 
Manchester, about 500 yards deep, was the deepest in England. 

Hewett.— We con hordly comprehend your letter. Ja vhat way would the 
signature of the secretary tend to prevent the plagiarism of which you com- 
plain? 

A. T. (Maybole).—Tie question is open to some douvlt. As far as we can 
judge, the publication in 1862 is suficient io invalidate the subsequent 
patent. 

B. 8.—Make your girders 3ft. deep, lattices din. asunder, of din, plates,8in. 
thick, Mr. Newton, 12, Royal Mint, will supply you with every injorma- 
tion about the Foremen Engineers 

AN ENGINBERING PuPi..—Not without an introduction from a member or 
associate. You will. however, jind a fur better library at the Patent- 
office, Southampton buildings, which is perfectly free to all-comers, It is 
open daily from ten to four o'clock. 

A YounG ENGINKER.—7 reat the flange as though it were a beam fixed at one 


end and carrying « distributed load. The walleability extends to a depth | 


of about half an inch, and the strength of the material is about equal to 
that of inferior wrought iron. 





WASHING BOTTLES. 
(To the Editor of the Engineer.) 

Sir,—Could any of your correspondents inform me whether there is in 
Use an apparatus for cleaning and rinsing stone ginger beer bottles by 
ateam / INQUIRER. 

Colchester, March 30th, 1865. 





FEATHER-DRESSING MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—Would you kindly give us the address of a firm who make feather- 
dressing machinery ? WM. AND M. ScorTT. 
Tranmere Foundry, Pirkenhead, April 4th, 1°65. 





THE FORCE REQUIRED IN PUNCHING. 
(To the Editor of The Engineer.) 

Sirx,— Observing your late answer to a correspondent on the force 
required in punching plate, allow me to make the following remarks on 
the matter. Though sufficiently obvious, I am not aware at present that 
the point in question has been noticed before. 

The resistance of a plate to the punch is obviously the kind of resistance 
first termed that of shearing by Mr. R. Stephenson. The comparatively 
few experiments which have been made on the resistance to shearing show 
that, at any rate for wrought iron, it is nearly equal to the ultimate 
tensile strength of the material. A great number of experiments exist on 
tensile resistance, and it would appear that, in the absence of direct data, 
these might, in many cases, be used to obtain the probable resistance to 
punching. All experiments on punching show that the resistance increases 
directly with the area of the metal cut through; in the case of the hollow 
cylinder left after the punch, this increases directly with the diameter and 
the length. Mr. John Jones found that it took a few pounds more than 
77 tons to punch a I-in. hole lin. thick. This gives rather more than 
24} tons to the square inch, which is also the average ultimate resistance 
of good wrought iron under a tensile load. If, therefore, the mere area of 
the metal cut through can be taken as the basis of the calculation, this 
affords a means of estimating the resistance for holes of any shape, and, 
within certain limits, for most metals which have to be punched and the 
tensile strengths of which are known. 

18, Adam-street, Adelphi, W.C., 

April 4, 1865. 


F. A. Pager. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL EN@tngeRs.—Tuesday, April 11th, at e'ght p.m.— 
‘On the Festiniog Railway for Passengers, as a 2ft. Gauge, with Sharp 
Curves, and worked by Locomotive Engines,” by Capt. H. W. Tyler, R.E., 
Assoc. Inst. C.E. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fll. All 
single advertisements from the country must be accompanied by stamps in 


payment. 

Tue ENeineEr can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
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LOCOMOTIVE IMPROVEMENT. 

THE great difference in the direction of inquiry by the 
students of natural and mechanical philosophy and practical 
engineers, in respect of the steam engine, has almost always 
from the first been, that the students have given their 
whole attention to the economy of fuel, and the engineers 
to the general improvement of the structure of the engine. 

hatever is connected directly with the best mode of 
working the steam, and thus with the saving of fuel, is 
related to the exact sciences and to natural laws. To quick 
minds these laws are easy of comprehension, and any young 
man, with a tolerable mathematical education, can work out 
all the numerical results which are derived from them. In 
this way the study of the steam engine long since became an 


beyond a few practical deductions obvious from the 
| first, science has done next to nothing for the boiler, 
| Yet there is still a good deal of mathematical jargon 
| about boilers, and there are, perhaps, a few who stand 
in awe of some of the more refined formule, giving the 
ratios of grate area and heating surfaces “for the most 
economical rate of evaporation.” It does not seem 
to have occurred to many writers that any boiler may be 
economical or otherwise, in respect of fuel, according to the 
| rate of evaporation, and that this rate is of necessity almost 
| always varying in the case of a locomotive engine. For 
| a given rate of evaporation—and we may as well say that 
| by this term we mean the quantity of water evaporated in 
| a given time—we may equally have a large furnace and a 
| slow rate of combustion, or a small fire-box and a quicker 
|; combustion. In both cases the same amount of fuel may 
be burnt in a given time, and the same quantity of heat 
| taken up by the water, and consequently, so far as mere 
| economy of fuel is concerned, one boiler will be as good as 
the other. As for heating surface, this has really nothing 
to do with grate area, but merely with the quantity of fuel 
burned in a given time. ‘“ Heating surface,” or rather the 
plates or tubes through the substance of which heat is trans- 
mitted, is effective in proportion to the difference of tempera- 
ture on the opposite sides of the plate. If there be a tempera- 
ture of, say, 3,000 deg. on one side and only 300 deg. on 
the other—these being supposed to be the respective 
temperatures of the fire and the water—then a square 
foot of heating surface will be very effective, but to main- 
tain this efficiency it is requisite that the hot air, flame, or 
whatever it may be, be in rapid motion along the surface, 
so that as soon as the intensity of the heat is lowered, say, 
100 deg., the loss shall be immediately recovered from the 
seat of combustion. Indeed, there must be no perceptible 
cooling, although, could exact observations be made near 
the surface of the plate next to the fire, the temperature 
would necessarily be, and would, therefore, be found to be, 
lower than if the plate were replaced by a non-conducting 
substance. As soon, then, as the hot gases playing over 
the heating surfaces nearest the seat of combustion 
and in the line of draught are cooled, they are 
made, in their course towards the chimney, to pass over 
further heating surfaces, so as to take up the remaining 
heat. But as the rapidity of transmission through the 
plates depends upon the difference of temperature of the 
hot gases and the water respectively, it is evident that, if 
one square foot of plate can transmit 100 deg. of the tem- 
perature of the gases in a given fraction of a second, the 
next square foot of surface beyond cannot transmit an equal 
quantity of heat, in the same space of time, from gases 
already 100 deg. cooler than those which came upon the 
first square foot. In other words, it is easily understood 
that, just as the gases are progressively cooled, larger and 
Jarger areas of heating surfaces are required to effect a 
given cooling of the gases, as, say, 100 deg. ‘I'o lower the 
temperature of a given weight of gas from, say, 800 deg. 
to 700 deg., may thus require six times as much surface for 
transmission as that necessary to diminish the temperature 
of the same weight of gas from 3,000 deg. to 2,900 deg. ; 
for the difference between the temperature of the water, say 
350 deg., and 3,000 deg., is nearly six times as great as 
that between 350 deg. and 800 deg. ‘These are the com- 
mon-sense principles upon which the extent of heating sur- 
face for a given total rate of combustion, or what should be 
always practically the same for a given rate of evaporation, 
should be regulated. But in whatever proportion to the 
difference of temperature, on the opposite sides of a plate, 
may be transmitted through it, there are always two con- 
clusive modes of ascertaining whether a boiler is turning 
the fuel burned to good account. If the temperature of 
the escaping gases is but little greater than that of the 
water in the boiler, there can be no doubt of economical 
evaporation, supposing, of course, that large volumes of 
cold air have not been admitted into the furnace without 
taking part in the combustion of the fuel. The other mode 
of testing whether a boiler is doing its fair work with 
fair economy is to measure the evaporation of water for a 
given weight of fuel burned, say per hour. It would take 
an immense and needless extension of the heating surface 
(in cases where there was no escape of the heat otherwise 
than through the heating surfaces), to bring the products 
of combustion down to the temperature of the water in the 
boiler, and engineers are generally content, at least in the 
case of locomotives, to permit of a difference here of 
200 deg. or 300 deg. Taking the other test: if a pound of 
good coal evaporate, say, 741b, of water in a locomotive 
boiler, it is doing well. Of course it would be better to 
evaporate 91b., as, with the best kinds of coal, it would be 
quite practicable to do, were the rate of combustion suffi- 
ciently slow, or the heating surface sufficiently extensive. 
It is just here that the engineer has to choose between a 
— of great size and weight and a certain waste of 
uel, 
But the importance of fuel in connection with locomotive 
economy is not now held to be so great as formerly, just as, 
in the case of the Cornish engines, the great “ duties” 


which were once the pride of the Cornish men are not 
now attained. We do not mean togay that locomotives | 








now work with a less degree of economy, in respect of fuel, 
than they did a few years ago, but that the fuel, since the 
the general use of coal, is not of the same relative importance, 
and eee are generally satisfied now if an engine can 
be worked up to its full power without heating the smoke- 
box toa red heat at night. The real economy effected in 
locomotives since they were first worked on the Liverpool 
and Manchester line has been in respect of repairs, and 
here the savings effected have been great indeed. The 
early engines on the Liverpool and Manchester line cost a 
shilling a mile for repairs, where the corresponding — 
for the present heavy class of engines does not muc 
exceed 3d., notwithstanding that the speeds have also been 
greatly increased. It is not merely, however, the mileage 
cost of repairs that is to be considered, for just as this is 
diminished so is the number of engines required to be kept 
in reserve to replace those under repair. We believe there 
have been instances where more than one-half of the whole 
number of engines on a line have been permanently dis- 
abled during a series of years, so that not only were 
the engine repairs costly in themselves, but the capital 
sunk in the engines was far greater than it need be. A 
large locomotive and tender costs from £2,800 to £3,000, 
and at 5 per cent. (although the railway companies will say 
that their money costs them only 4) the annual interest is 
from £140 to £150, equal to a penny a mile if the engine 
run from 33,600 to 36,000 miles a year, or to 2d. per mile 
if it run only halfas many miles in the year. In the latter 
case the interest alone amounts nearly to the full cost of 
repairs under favourable circumstances. It is now 
reckoned a great thing, on a line of railway, to keep the 
engines going as long as possible, and hence it is that 
details are justly held of such great importance. If a nut, 
or a pin, or a ferrule fail, it may, and very often does, re- 
quire that the engine be laid in repairs, just as a strong 
man, with all his will and strength, may be laid up by a 
splinter in his finger, or by a fragment of glass 
in his eye. On the leading lines everything is 
now done which will keep the engines out as 
long as possible. They are likely to come in soonest 
to have their tires turned. Mr. Sinclair, of the 
Great Eastern, with a practical knowledge of what was 
doing, ten years ago, on the Continental lines, was among 
the first, if not the very first, in England to introduce 
Krupp’s steel tires, and at least five-sixths of all his 
engines are now fitted with them. ‘This point alone has 
enabled the Great Eastern line to be worked with a much 
less number of engines than would be otherwise required, 
perhaps one-fourth less. And it is partly because the 
engines can keep going longer before their tires need to 
be again turned up, that large-wheeled engines are pre- 
ferred to small. ‘The wear of a tire, other things being 
equal, should be inversely as its circumference, or, which 
is the same thing, inversely as its diameter, an Sft. tire 
touching the rail at each point in its own circumference 
only one-half as often at a given speed, or in a given dis- 
tance, as one of half the diameter. 


PREPARING FLAX, 


SUPERFICIAL observers, regarding the immense strides 
which mechanical science has recently made, are prone to 
believe that there is nothing worth mentioning left to 
invent. ‘The idea is often presented under a very plausible 
aspect. In one sense it is strictly true that there is 
nothing new under the sun, and we need only refer to the 
records of the Patent-office to find that the great bulk of 
so-called new inventions consists merely of old devices 
clothed in a new garb—a garb, too, sometimes so flimsy 
that all the original features are as easily recognised 
as though the vesture did -not exist. ‘Those who dive 
a little deeper into the matter, however, know that this 
absence of novelty is really the result of want of originality 
of thought, or of clear perception, on the part of the inven- 
tor, far more than of want of object. It is to the last degree 
probable that the human mind even as seen in its highest 
phases, is incapable of recognising much less of producing, 
absolute perfection, and it is certain that the world is as 
yet far too young, and the mission of the mechanical 
engineer, at least, has been far too recent, to permit us to 
state that there is nothing more for the inventor to per- 
form; imperfect as our notions of perfection may be, 
and variable as they are, it is still certain that there 
is hardly a department of human knowledge in which fur- 
ther information is not urgently needed. Wants—bitter, 
pressing wants—continually startuparound us, andit requires 
little careful thought to show that there is not a trade, 
a manufacture, or a process, conducted within these isles 
which is not capable of improvement. Future generations 
will laugh, for example, at the clumsy system under which 
we make our iron, Men yet unborn will regard the 
mining operations of 1865 as disgraceful to the human 
intellect. Let us —— trust that they will not see in 
our dealings evidences of a crass obtuseness which has 
robbed the land not alone of its wealth or of its honour, 
but of the means of adding to the comfort and the happi- 
ness of the lower grades of the community. 

At the present moment it is probable that no more 
promising field is open to the inventor than that presented 
in the preparation of flax for the manufacturer. Flax 
machinery, ordinarily so called—that is, the mechanism 
employed in the heckling and spinning of the fibre—has 
undergone many improvements; so many, indeed, that 
there is apparently little left to be desired, The manu- 
facturer, however, is aware that even in its most improved 
form it does not satisfy his demands quite so well as he 
could wish. It is not only complicated and therefore ex~- 
pensive, but so far imperfect in its operation that far too 
much is left to manual skill—far too little to the unerring 
accuracy which should be the distinguishing attribute of 
machinery. Imperfections in the mill, however, are as 
nothing to those with which the preparatory processes are 
fraught. It is not too much to say that to these imperfections 
are mainly attributable the decay of the flax trade in Great 
Britain, and its almost total supercession by that in the 
foreign product, cotton, It has often been urged that cotton 
goods are so efficient a substitute for linen that the growth 
of flax is a matter of no importance. The question 
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might be safely left in the hands of the political economist. 
His answer would certainly go to show that it can never 
be advisable to forsake any legitimate method of adding to 
a nation’s wealth; and that while flax can be grown and 
manufactured at a profit, its growth should be encouraged. 
Calico is not a true substitute for linen, and there is nothing 
incompatible in the production of both articles to any extent 
on which capitalists may deem it expedient to venture. A 
market for both will always exist. And we frankly con- 
fess that, even were it otherwise, and that the cotton trade 
should suffer in proportion as the flax trade advanced, we 
should still maintain that it was better that our gold should 
remain with us than it should find its way to American, or 
Egyptian, or Indian, plantations. Entire districts in Wales 
once found the source of much prosperity in the growth 
and manufacture of flax. Cotton came, and linen was 
beaten out of the market. The soil and climate of the 
major portion of the sister isle are eminently suitable to 
the culture of flax ; and in such an expedient statesmen have 
found—in anticipation, at least—a remedy for many of the 
evils of which she is now the victim. We may rest assured, 
however, that neither in Ireland, nor yet in Wales, will the 
capitalist think of investing his money unless he sees a toler- 
ably good prospect that markets will be so far in his favour 
that he may be enabled to realise a fair profit. Merchants 
do not carry on their business in order that statesmen may 
be well pleased. ‘The days of monopoly have passed away, 
and every trade or manufacture must rely on its own in- 
trinsic resources for success. Cotton has just now the 
advantage of flax, principally, if not wholly, because calico 
can be sold at a cheaper rate than linen. Had the conver- 
sion of the flax plant, however, into fibre, received as much 
attention as the preparation of cotton has obtained, the 
disparity would not we think be so remarkable as it is, 
In everything which regards the final processes, spinning, 
weaving, Xc., flax and cotton are on an equal footing; but, 
unfortunately it requires a good deai of careful manipula- 
tion to elaborate from the woody straw of the flax plant a 
delicate fibre, which nature may be said to supply ready to 
our hand in the open pod of the cotton shrub. With a 
difficulty usually comes the way of escape, and we can- 
not bring ourselves to the belief that the flax plant 
is in any sense so intractable that the elimination of its 
fibre from the mass of wood and gum with which it is 
surrounded can much longer set the labours of the chemist 
and the engineer at defiance. The clean fibre once obtained, 
all the rest is easy ; but the cost of obtaining it, mainly 
due to the uncertain character of the processes formerly 
employed, has heretofore done more to retard the manu- 
facture than any other influence ever brought to bear upon 
the subject. 

The flax plant consists essentially of four constituents— 
an internal woody tube, an outer bark or skin, an interme- 
diate layer of fibrous matter, and a gummy substance, 
binding the whole together. ‘The outer skin is at all times 
tough ; it is the epidermis intended by nature to protect 
the plant from injury. Dry or green it is comparatively 
impervious to water, and not easily acted upon by chemical 
solvents sufficiently diluted to preclude the injury of the 
fibre within. In order to obtain the fibre it is necessary 
that both the skin and the internal tube or “ boon,” as it is 
sometimes termed, should be removed: in this lies the 
whole difficulty. This is the tangible point for the in- 
ventor, be he mechanician or chemist, to attack. Under 
existing systems but one great principle is recognised ; 
this consists simply in the dissolution of the gummy 
matter in water, ordinarily effected by the process of 
“retting,”—a corruption, we presume, of the word 
“ rotting ”—highly suggestive of the action which the plant 
undergoes. Sunk in bundles in stagnant pools or in 
sluggish streams, it is suffered to remain beneath the 
surface until incipient fermentation sets in. Nothing 
short of this fermentation, apparently, will suttice to set the 
fibrous portion of the plant free from the thrall in which it 
is bound, and it is easy to see that under such a condition 
the skill of the steeper is exercised to the fullest. The 
outer cortical membrane, in the first place, precludes the 
free access of the water to the interior of the plant, and it 
is not until it has made some progress towards decay that 
the gummy matter can be effectually acted upon. This, in 
turn, is little more destructible than the fibre, and the least 
error may lead to the irretrievable injury cf this last. 
The problem presented is one of extreme difiiculty ; it 
involves nothing less, in fact, than the partial destruction 
of one portion of the plant, while another is to be 
preserved intact; and some idea of its hazardous nature 
may be formed when we state that an error of a few hours 
in the time of steeping may reduce the value of the finer 
descriptions of fibre from £140 to less than £40 per ton. 
It is not easy to conceive of a process less scientific or more 
haphazard; it resembles the results of the inspiration of 
a Sandwich Islander, or a North American Indiaa, far 
more than the product of the careful thought of the man 
of science. From beginning to end the process is open 
to grave objections, perfectly well understood by those 
concerned in the trade, but on which we have not space 
to dwell. Suffice it to say that tne effects produced 
on the atmosphere of entire districts by the presence 
of large masses of the plant putrifying, to use plain 
language, in shallow ponds under a summer's sun, is 
so deleterious that in more than one place on the Continent 
pond “ retting” is absolutely prohibited, as being inimical 
to the health of the population. It may well be supposed 
that such evils have not been suffered to pass unnoticed. A 
considerable number of substitutes for retting have been 
proposed and tried, with such partial success, however, that 
the whole question is to all intents and purposes as open 
to the labours of the inventor as ever. It must be 
remembered that the principal object had in view is 
the removal of the glutinous matter which binds the 
fibrous portion to the boon. Unfortunately, this is 
very imperfectly soluble in the softest cold water; in 
water containing the salts of lime or manganese in 
appreciable quantity it is not soluble at all. In hot water 
the case is different; the objectionable matter is easi y 
dissolved, and but for certain drawbacks the preparation of 
the plant for the manufacturer would be a very simple 





operation. The fact is, however, that the fibre is so deli- 
cate, especially in the case of the finer varieties of flax, that 
it is very liable to suffer serious injury both in colour and 
texture from the application of heat. We may inciden- 
tally allude to another circumstance, namely, that as flax is 
exceedingly bulky while in the straw, a very considerable 
quantity of water is required for steeping, and the eleva- 
tion of this to the requisite temperature would of course 
entail some expense in the purchase of fuel and the con- 
struction of the necessary heating apparatus. Notwith- 
standing these disadvantages it is in this direction 
that improvements have been sought for. ‘The notion 
of heating the steep is exceedingly old; it has been 
practised by the Malays of Bencoolen in preparing hemp. 
from time immemorial, and flax was certainly treated in 
this country with boiling water as far back as the year 
1787, we need hardly say without success. Schenk’s 
process, introduced from America into this country in 
the year 1846-7, is the only appiication of the prin- 
ciple which has as yet been adopted in practice on 
an extensive scale. ‘The water is heated to 90 deg. 
only, by steam coils, and the operation of retting 1s 
effected with ease and certainty in a few hours instead of 
days. But the quantity of water is so small that the 
colouring matter is not properly removed from the plant, 
and the appearance of the finished fibre frequently suffers 
to a great extent. 

The flax trade just now shows symptoms of revivification 
which render it possible that sufficient stimulus will be 
given to induce inventors to turn their attention to this 
subject, and it is more than probable that the information 
and science of the present day will do much to cross this 
pons asinorum. Whether the desirable end is to be 
brought about by the use of machinery or of chemicals 
remains to be seen. As far as present knowledge goes, 
however, it seems to be tolerably clear that the fibre is far 
too delicate to bear anything like severe chemical treat- 
ment, and we believe that we must look to machinery 
for the solution of the question. If the problem can thus 
be solved satisfactorily, we can see no reason why the 
machinery should not be made portable, and sent from farm 
to farm, as is the threshing machine or the steam plough. 
The real desideratum is a system under which the plant 
could receive the preparatory process—say a few hours’ 
steeping in tanks, provided by the grower at a trifling 
expense—while the portable machine would complete the 
operation, removing the boon, Xc., and leaving the fibre, 
roughly dressed, ready for the manufacturer, ‘Theoretically 
speaking, there should be no difficulty about the matter, 
and our agricultural implement makers would no doubt 
find a source of great profit in the production and sale 
of such mechanism, With such an aid the growth of 
flax would receive a stimulus which it sadly lacks now ; 
it would be reduced from a hazardous speculation to the 
footing of a sound commercial transaction, and we feel no 
doubt that the reward of the inventor will be as magnificent 
as the gift he bestows on the country is valuable. 
Thousands of acres, now comparatively unproductive, 
would be devoted to the culture of the plant both in our 
own isles and abroad, to the manifest advantage of vast 
districts. Such a process as that the nature of which we 
have indicated may not be developed in a day, or a week, 
or a year; it is certain, however, that, come when it will, 
it will constitute one of the most substantial and valuable 
improvements of which our textile manufactures are sus- 
ceptible. 


THE RESPSTANCE OF PLATES TO PUNCHING. 


THE letters of inquiry from some of our correspondents 
continually remind us of the old Latin saying, about the 
greatest part of science consisting in knowing where to find 
information about the point happening to be in question. 
It is clear to us that many hundreds of othe: wise well- 
informed men are absolutely unaware of even the existence 
of much stored-up knowledge, though bearing directly on 
matters about which they may be very anxious for data. A 
connected and very obvious reflection is that many 
hundreds of pounds must be continually wasted in experi- 
mental attempts at determining matters which have been 
settled long ago. 

A question we are sometimes asked is with reference to 
the power required to punch iron plate. It is not likely 
that, as long as iron ships have to be built, the punch will 
ever be given up, although there has been so much talk on 
this matter lately—whatever may be done in bridge- 
building or boiler construction. As was remarked in 
a late public discussion on the matter, there me 
scarcely any straight plates in a ship, and most of them 
are of a curved form. The plates have to be applied singly, 
one after another, under difficult circumstances, and hence 
drilling could not be readily performed with success. 
Again, when two plates were put together, “ no advantage 
could be claimed for drilling,” for in drilling a burr was 
formed, and the oil and dust from the outer plate fell in 
between the two plates—an accumulation which had to be 
removed. 

Besides, with the present use of iron in heavy slabs for 
various purposes, there is an unusual demand on the powers 
of the shearing and punching machines. People are, per- 
haps, afraid of straining tueir old machines; or they 
wish to buy or construct new ones, and to know the 
strength of parts and power required. ‘The inquiry 
as to the resistance afforded by plates to the punch 
has been very completely settled long ago, even with 
plates ranging up to 2in. in thickness. We, neverthe- 
less, often hear the question asked or discussed; and such 
an able writer as General Morin regrets, in a recent work 
on this and cognate subjects, that the matter is still un- 
settled. We will, therefore, detail the results on the subject 
with which we are acquainted. 

In the Minutes for 1841 of the Proceedings of the Insti- 
tution of Civil Engineers, will be found an account of some 
experiments, very ably conducted by Mr. Joseph Colthurst, 
C.K., in order ‘to determine the force necessary to punch 
holes through plates of wrought iron and copper.” A cast 
iron lever, 11ft. long, wasemployed. It multiplied the load 


ten times, and was furnished with a screw adjustment atthe 





head, and a counterpoise. The iron and copper plates ex- 
perimented upon “were placed between two perforated 
steel plates, and the punch, the nipple of which was per- 
fectly flat on the face, being inserted into a hole in the 
upper plate, was driven through by the pressure of the 
lever.” The average result with a punch half an inch in 
diameter showed that the power required to drive it through 
was, with iron plate, 0°08 thick, 6,025 lb.; 0°17 thick, 
11,950 Ib., 0°24 in., 17,100 1b. Copper plate 0°08 thick re- 
quired 3,983 lb., and when 0°17 thick, 7,883 lb. As a general 
result, it was found “that the force necessary to punch 
holes of different diameters through metal of various 
thicknesses, is directly as the diameter of the holes and 
the thickness of the metal.” This being once esta- 
blished, it is clear that a simple rule may be deduced 
for determining the force required for punching a hole 
of any size. Taking lin. diameter and lin. in thick- 
ness as the units, Mr. Colthurst showed that 150,000 lb. 
is the constant number for wrought iron plates, and 
96,000 lb. for copper plates. We thus merely require to 
‘multiply the constant number by the diameter in inches, 
and by the thickness in inches ; the product is the pressure 
in pounds that will be required to punch a hole of a given 
diameter through a plate of given thickness.” In the 
course of the experiments it was observed by Mr. Colthurst 
that “the duration of pressure lessened considerably the 
ultimate force necessary to punch through metal, and that 
the use of oil on the punch reduced the pressure about 
8 per cent.” 

The law that the force required in punching increased 
directly as the weakness, is also further substantiated by 
some experiments made some years ago by Mr. Fairbairn, 
on the “ resistance of wrought iron plates to pressure by 
a blunt instrument at right angles to the surface of the 
plate.” The force to which the plates were submitted was 
somewhat similar to that brought to bear in punching, but 
a blunt instrument was used in order to rather try “the 
resistance offered by plates to a crushing force, such as 
exhibited in the injuries received by vessels when stranded 
on rocks, or taking the ground in harbours where the 
surfaces are uneven.” In order to imitate the effects of 
this kind of accident, “ the plate was fastened upon a frame 
of cast iron, 1ft, square inside, and 1ft. Gin. outside, its 
breadth being 3in., and thickness }in.” The plates were 
firmly fixed to the frame, and, with the view of following, 
as closely as possible, the effect of ‘a stone or other body 
with a blunt end pressing against the side or bottom of the 
vessel,” the plates were crushed in at the centre by means 
of “a bolt of iron, terminating in a hemisphere 3in. in 
diameter,” the rounded end of which was forced perpendi- 
cularly against the plate. Four trials were made, two 
with plates one-fourth of an inch, and two with plates 
half an inch thick. ‘The mean force required to crush a 
hole right through each plate was 16,779 Lb, and 37,723 lb. 
We thus see that here also “ the strengths are as the depths; 
a half inch plate requiring double the weight to produce 
fracture that had previously burst the quarter of an inch 
plate.” Holes, however, were not, strictly speaking, 
punched out of the plate; it was rather bent till rupture 
by the instrument. With plates at a greater distance 
from a support, the instrument, acting with more leverage, 
would also have required less pressure. 

The most extensiveseries of experiments on the resistance 
afforded by plates in real punching was that made by Mr. 
John Jones, at the Great Western Steamship Works, Bristol. 
‘They were published, in 1853, in the ‘ Practical Mechanic’s 
Journal.” ‘Iwo levers were used, counterbalanced, and 
multiplying the weight on the tray sixty times, so that 
1 cwt. on the tray was equal to three tons on the punch. 
Nearly 160 different holes were made, and in each case the 
weight required on the tray was carefully noted. The 
thicknesses of the plates varied from sixteen wire-gauge to 
one inch; and their diameters from one-eighth up to one 
inch. The law that the force required is as the thickness 
of the plates and as the diameter of the hole, is distinctly 
perceptible as soon as sizes above one-eighth are reached ; 
and to punch a one-eighth hole in a one-eighth plate, 
3 tons 9 ewt. 3 qrs. and a few pounds were required, this 
amount being more than with a quarter inch hole in a one- 
eighth plate. But a quarter of an inch hole in a quarter 
inch plate took an average of 6 tons; in a half inch plate 
nearly 10 tons, breaking the punch, as it happened. A 
half inch hole in quarter plate required 11 tons; and a 
half inch hole in half inch plate nearly 22 tons. A three- 
quarter inch hole in quarter plate took about 16 tous; in 
half inch plate rather more than 28 tons; and in three- 
quarter inch plate nearly 44} tons. An inch hole in a 
quarter inch plate took about 22 tons; in half inch, some 
41 tons; in three-quarter inch, about 61 tons; and in one 
inch plate nearly 774 tons. The apparatus employed was, 
unfortunately, not made sufficiently large to take in thicker 
plates than one inch. There are, however, some published 
experiments, apparently made at about the same time, on 
plates thicker than one inch. In reference to these, 
General Morin states in his work on the strength of 
materials, that the only data on the resistance of wrought 
iron plates to punching are those he was able to procure at 
the Great Exhibition (1851), according to the results 
obtained witn a hydraulic press of four cylinders, by Messrs. 
Hick and Son, of Bolton. He then gives the force of the 
hydraulic press in punching five plates respectively, 0°042, 
in 0-050, 0°065, 0°075, and 0-085 metres thick (10 round 
numbers, lin. 2in., 2sin., 3in. and 3jin.), with holes, in 
the first plate, m 0°200 in diameter (nearly 8in.), in the 
four others m 0°210 or nearly 7jin. diameter, at 711,200 
kilogrammes, 965,200 kilogrammes, 1,270,000 kilogrammes, 
1,625,600 kilogrammes, and 2,082,800 kilogrammes. It is 
here observable that the force required in punching also 
increased directly with the thickness of the plate. The 
small variation in the diameters does not allow any obser- 
vation to be made as to their effect. ‘The pressure exerted 
by the presses was, no doubt, deduced from the load on 
the safety valve—a plan, as we have had lately occasion to 
observe, necessarily inaccurate. The friction of the packings 
not being taken into account, the force exerted appears to 
have been more than it really was. 

It will be seen that the unit derivable from Mr. John 
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Jones’ experiments is rather different from that of Mr. 
Colthurst, as the power required to punch a one-inch hole 
in a one-inch plate was 172,524 1b. instead of 150,000 1b. 
There is, however, a remarkable correspondence, doubtless 
due as much to variations in the qualities of the different 
materials as to any other causes. The same remarkable 
correspondence exists with Mr. Hick’s experiments, and 
their results could have been very closely approximated by 
taking either Mr. Colthurst’s 150,000 1b., or Mr. Jones’ 77 
tons. ‘Thus, the Sin. dise punched out by Mr. Hicks’ press 
in 2in. plate employed 2,000 tons. According to Mr. Colt- 
hurst’s formula it ought to have taken only 4,200,00 Ib., 
being a difference of 280,0001lb.—a very close approxi- 
mation, brought yet nearer by taking the unreckoned 
hydraulic press friction into account. There is, however, 
a difference of nearly or exactly ten tons between Mr, Colt- 
hurst’s unit (150,000 1b.) and that derivable from Mr. 
Jones’ experiments. For most cases this difference is on 
the right side. 

A neat formula, apparently deduced from Mr. John 
Jones’ experiments, is given in Molesworth’s pocket-book,* 
P being the power required in tons; T the thickness of 
hole in inches ; D, its diameter in inches ; P = 80 D, T, or 
the pressure in tons required to punch the given hole. 
This rule, affording a margin of extra power, no doubt 
deserves to be in general use. 

The different qualities of mild steels are now getting 
into such general use that a few results in punching them 
might be usefully published. It is probable that they will 
require almost double the force employed to punch iron 
plate, and that thus the use of the punch will be more 
limited. While upon this point, we may notice that 
a general idea seems to exist among engineers that a punch 
much less in diameter than the thickness of the plate 
cannot be made to pierce it. It is thus supposed that, for 
instance, a three-quarter inch punch cannot be forced 
through plate one inch thick. ‘the notion has been 
strengthened by the observation that shot, less in diameter 
than the thickness of the armour plate, have been repelled, 
while a shot of greater diameter has pierced the plate. Of 
course, in the case of the punch, there is great danger in 
bending the punch, and, with this bending, the resistance 
on the machine may increase so much as to injure the 
machine. But the thing itself is not impossible, and, in 
spite of what has been said to the contrary, a hole of a 
smaller diameter than the thickness of the plate has becn 
punched. It is merely a question of relative resistance 
between the steel of the tool and the iron of the plate. 


* Pocket-book of useful Formula and Memoranda for Civil and 
Mechanical Engineers. By G.L. Molesworth. London: E. and F, 
W. Spon, 1864. 


INSTITUTION OF ENGINEERS IN SCOTLAND. 
15th February, 1865. 
Jas. R. Narrmer, Esq., President, in the Chair. 
ON LOW’S PATENT BORING MACHINES, &c. 
By Mr. Joun Downie. 
(Concluded from page 200.) 

Havine ibus given a brief notice of these differen’ boring and coal- 
cutting machines—sufficient I trust to open up a discussion on thir 
several merits, and on that class of machinery general'y— I shall not 
take up the time of the meeting further, but will now return to the 
main subject of the paper, and describe Mr. Low’s machinery for 
these purposes; and, before describing it, I trnst I may be per- 
mitted to state what I believe, in my humble opinion, to be the 
essential conditions of a good boring machine, derived from ac- 
tual experience, which conditions are fulfilled in Mr. Low’s new 
boring cylinder, full-sized drawings of which are now before the 
meeting. 

‘These conditions are:— 

1st. ‘That the boring part, or the boring cylinder with tool, should 
be as short as possible, so as to allow it to transit in any direction 
in the tunnel, aud so enable it to be set to bore at any angle, 
no matter how acute, and in tle most favourable position and direc- 
tion, so that the blast of such hole may displace the largest amount 
of débris. 

2ud. That the carriage frame carrying such cylinder should allow 
the same to be set easily in any position, so as to work in any direc- 
tion, or at any angle. 

3rd. That the reciprocating parts should be as few as possible, 
and no screws, levers, &c., should be used, as they work loose in 
time; and in the direct line of perciission there should not be more 
than the piston and rod, in one piece of steel, and the tool, which 
should be secured in piston so as to allow no play. 

4th. That the advancement of tool should be exactly in the same 
ratio as the tool is cutting, however variable may be the nature of 
the rock. For instance, in one part of the hole the tool may be 
cutting at the rate of three inches per minute, and in another one 
inch per minute ; so that the tool should be fed forward self-acting, 
and so keep up for any of those varying rates of cutting that it 
may not over-feed or under-feed itself. 

doth. In order to prevent crystallisation of the part exposed to the 
direct concussion, a cushion of air should provided, if possible, 
at the back of cylinder, which will also relieve the carriage frame 
from the shocks of the blows. 

6th. The outer end of tool should be guided in a bearing to compel 
it to go straight as it bores, as a vein of quartz, &c., will invariably 
cause the tvvl to go to one side, aud jam it if not secured. 

7th. That the tool should reciprocate with the piston, as the hole 
can be easier kept free from débris than if the tool is stationary and 
receives blows from the piston, as experienced in the case of 
Westmacott’s machine at Allenheads and elsewhere. 

8th The carriage frame should be so constructed that it can be 
brought to work again immediately after a set of holes have been 
blasted (a jet of air being left open near the face at the time of ex- 
plosion soon dilutes and clears off the gases resulting from the ex- 
piosion of the powder), and before the déjris is removed, which can 
be done whilst the machine is at work, being carried or thrown 
through the machine. This will save the time, which is so much 
lost at Mont Cenis, removing .the débris before the machine can be 
set to work. 

9th. The working parts should be as much covered as possible, 
to prevent wear and tear resulting from the quartz and rock dust. 

10th. The motion for working the valve should be effected as 
gently as possible, to prevent shocks so destructive, and, if possible, 
a steam-moved valve should be adopted. 

llth. The best system for rapid driving of tunnels, &c., is by 
boring holes and blasting, as so much time is occupied in cutting 
either a rectangular or circular trench, their being so much cutting 
ground to go through; whereas if a hole is bored in a right diree- 
tion, a single blasting will displace a large amount of débris, and the 
smoke will be cleared in a few minutes if compressed air is used. 
It may be, however, found that in very soft stone, such as sandstone, 
grit, &c., that Gay’s machine will drive a tunnel as rapidly, if not 
quicker, 

12th. A strong water jet should be always used to clear the hole of 
débris, to prevent the too! from jamming, 





13th. The advancing of the tool should be done without any pro- 
pelling gear, such as screws, worm, and worm wheels, ratchets, 
levers, &. The want of such appliances greatly increases the 
durability of the machine, and for this cause it is preferred to 
dispense with the turning gear, and turn the tool by hand. 

1 will now describe the first boring cylinder which Mr. Low con- 
structed before the present kind, and which, with its tool, is but 
4ft. 9in. long. 

The chief peculiarities are, that the cylinder is stationary (unlike 
all others, in which the cylinder moves), the tool being telescopic, 
and is propelled from the piston (by a screw which goes up inside 
the piston rod) in the progress of boring, and is actuated by a 
diagonal slot attached to the cylinder by a roller ratchet wheel. 
The screw, therefore, receives the blows centrally, thus obviating 
the danger of the tool leaning to either side. Although provision 
is made that the tool travels at four different rates, propor- 
tionate to the hardness of the rock, this being regulated by the 
position of the diagonal propelling slot, which can be placed 
with a greater or less slope, so as to actuate either one, two, three, 
or four teeth, and thus to move the screw with tool more or less 
quickly, it required too much attention; and this, coupled with the 
crystallisation and gradual loosening of the screw and other parts, 
induced Mr. Low to construct one to do away with screws and 
gearing altogether, and to propel self-acting, according to the rate 
that the tool is then cutting, and which, | am happy to say, Mr. 
Low has accomplished, and according to recent trials, granite was 
bored by it at the rate of 14Jin. in seven minutes, and 3in. in fifty- 
five seconds; and the average rate at which it bores the rock at the 
Dublin Corporation water-works tunnel, Roundwood (which is ex- 
cessively hard, so much so that the miners have sometimes used 
from twenty-four to thirty-six tools to complete one hole 24in. 
deep), composed of green hornblende interspersed with white quartz 
veins, is lin. per minute. The advancement of the tool as it bores 
requires no attention, and Mr. Low has considered it best also to do 
away with the turning motion, and effect the same by hand, as the 
very great rapidity of the blows is rather severe upon the turning 
motion. I may here mention that they can bore quicker, and keep 
the edge on tool better, by striking less hard, and to make up for 
not cutting so deep, the blows have been increased from 250 to 500 
or 600 blows per minute; consequently the result is that they have 
been enabled to bore one hole with two tools without sharpening, 
instead of using five or six as formerly, and with one tool a hole 
26in, deep has been bored in the Roundwood granite without 
sharpening. 

Taste I, 
Giving the rate of the working of the new improved boring cylinder in 
the specimen of granite exhibited. 
Distance bored | 


’ ed. 
in inches, Too! chang 


Time. Trials, 





| FIRST HOLE, 








| 3 inches in 55 seconds. First trial. New tool. 
| 4h ow | 5, 7minutes. | Second ,, 
. « e se Third ,, New tool. 
244 inches. lin 11 min. 10 sec. 
SECOND HOLE. 
8$ inches | in 7 minutes, Fourth trial. New tool. 
1 ~*~ a Fifth ,, New tool. 
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19} inches, | in 14 minutes. | 
Taste II. 
Trials by the cams slipping over notches, each notch being 1}in. apart, 
and corresponding to every \4in. bored. 









































Number of Distance of each Time in boring A 
notches. notch in inches. each 14 inches. Changing tools. } 
FIRST HOLE, 
First notch. 1} inches, in 90 seconds. 
Second ,, 14 - »» 90 - First tool. 
Third ” 14 ” vy 55 ” | 
Fourth ,, 14 we 9 30 - New tool. 
Fifth ” 1} ” vy 45 ” 
Sixth ,, 1s ow » 45 oy 
9 inches. in 5 min. 55 sec. 
Seventh ,, on in 20 seconds. New tool. 
Eighth ,, 1} yy » 50 yy 
Ninth ,, 1} ” +» 60 ” 
44 inches. in 2 min. 10 sec. 
SECOND HOLE. 
First notch, | iq inches. | in 90 seconds. | | 
Second ,, li » | 75 ” \f Ne 1. but! 
Third 3, | 1» 71005, ae 
Fourth ,, 1¢ ” » 75 ” blunt 
Fifth ” 1} ” sy 55 ” F 
Sixth ” | 4 ” +» 60 ” 
| 9 inches. jin 7 min. 35 sec. 
| . 
| Seventh ,, 1} in 85 seconds, 
Eighth ,, | 14 pra ts = © 
Ninth ’ 15 ” ss & ” oi 
—-. ins ee Ranger tool. 
Eleventh,, | ae os 35 ° | 
| Twelfth ,, | Qe ”» » 35 ogy | 
| 





9 inches, [in 5 min. 25 sec. | 





! ———— 

The average rate at which the machine bores the excessive hard 
rock at Roundwood is lin. per minute. 

I might also mention that a hollow tool has been tried, into which 
was iuserted a water jet, and also- having the exhaust from the 
cylinder turned into it, which forced the water at a considerable 
pressure out at the point of tool in the hole. This was found a 
most excellent plan for keeping the hole clean ; but, in consequence 
of its complication, it was abandoned for a separate water jet. 

( To be continued.) 
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Sourn Kenstreton Mussum.—During the week ending Ist 
April, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m. ; 
6,786. - On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 6 p.m, 1,543; 
total, 11,329. From the g of the » 5,181,570. 

Great Tevecrapnico Feat.—The Washington Chronicle of March 
6th publishes the fullowing:—'*New York, March 5th.—To-day 
messages were sent direct from New York to San Francisco, a dis- 
tance of nearly four thousand miles; the largest length of wire ever 
worked over in one circuit. The wires worked well, though it 
rained at several points on the line. This is considered a remark- 
able feat in telegraphing.” 

‘Tue Suez Canal, de Lesseps, whose visit to Constantinople 
has had reference to the still unexecuted award of the Emperor 
Napoleon between the Viceroy and the Suez Canal Company, is, we 
learn, on his way back to Alexandria. Osman Pacha, the imperial 
commissioner now in Egypt on this subject, has, our information 
states, proved less pliant than the president of the Compagnie 
Universelle desired ; and hence, mainly, the present personal effort 
of the latter at headquarters, where he has on this as on previous 
occasions been energetically supported by the French ambassador. 
We have, however, reason to believe that the Porte will not further 
move in the matter before the return of Sir Henry Bulwer, who 
will be able to speak on the subject with the increased weight of 
observation and study of the question on the spot.— Levant Herald. 
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Grants of Provisional Protection for Six Months. 

3133. WiuLt1aM Brookes, Chancery-lane, London, ‘ Improvements in steam 
blowers.”"—A communication from John Theobald Hancock, Boston, 
Suffolk, Massachusetts, U.S.—Petition recorded 17th December, 1864. 

386. Joun Porter and James Porter, Boston, Lincolnshire, “* Improve- 
ments in the permanent way of railways.”—Jelition recorded llth 
February, 1865, 

463. EMILE Carcuon, Boulevart de Sebastopol, Paris, “ Improvements in 
dyeing the herbs and straw used in the manufacture of straw hats and 
— flowers or other fancy articles,”—Petition recorded 18th February, 


478. Joseru Curr, Wortley, near Leeds, Yorkshire, ‘‘ An improvement in 
the utilisation of the waste gases of blast furnaces.”—Petition recorded 
20th February, 1865. 

509. GEORGE HaSELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in ships of war, partly applicable to ships designed for 
the merchant service."—A communication from Augustus Walker, 
Buffalo, New York, U.S.—Petition recorded 28rd February, 1865. 

533. JAMES Hynprorp RawLins and Joseru CuapreLt, Hope Paper Mills, 
near Wrexham, Denbigh, North Waies, *‘ Improvements in machinery 
or apparatus used in the manufacture of paper.”—Petition recorded 25th 
February, 1865. 

568. Tomas SLOcoMBE HALL, Truro, Cornwall, “‘ Improvements in gas 
burners,” — Petition recorded 28th February, 1865. 

581. James Park, Bury, Lancashire, ‘* imp ts in hinery em- 
ployed in the manufacture of paper, part of which is applicable to 
drying cylinders for other pur ag 

583. SAMUEL Brooks, Union Ironworks, West Gorton, Manchester, “‘ Certain 
improvements in, and applicable to, looms for weaving.” 

587. Davin Hartisy, Oldham, Lancashire, “An improved ‘core’ to be 
employed in the casting of metallic pipes or tubes.” 

589. PeTer Roruweit, Denton, Lancashire, *‘ Improvements in arrange- 
ments or apparatus to be applied to vehicles drawn by horses to restrain 
and prevent them from running away.” 

591. CHARLES RawuN, Brook-street, Grosvenor-square, Middlesex, “ An 
improved instrument for concentrating light, applicable to dental, 
surgical, and other operations,” 

598, Joun Macmituan Dunuor, Manchester, “ Improvements in carding 
engines.” 

595. Cuartes Lewis Roperts, John-street, Clerkenwell, London, “ An 
improvement in cigars.”"—Petitions recorded 2nd March, 1865, 

597. Davip MANWELL and JAMES MANWELL, Glasgow, Lanarkshire, N.B., 
** Improvements in driving piles and in apparatus therefor.” 

599. RICHARD ARCHIBALD BRooMAN, Fieet-street, London, “ Improvements 
in refining sugar, and in apparatus employed therein.”—A communica- 
tion from Alfred Guillon, Nantes, France.—/etitions recorded 38rd March, 
1865, 

602. Luke THomas, Dawson-place, Bayswater, London, “ Improvements in 
side propellers for ocean and river vessels.” 

€03. Henri ADRIEN BonNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
* Improvements in drying apparatus.”—A communication from Felix 
Monmon and Auguste Kacinet, Rue du Mont Thabor, Paris. 

607. Joun Henry Joinson, Lincoln’s-inn-fields, London, ** Improvements in 
steam generators.”—A communication from Henry Brown, Em lanotka 
Foundry, Peterhoff-road, near St, Petersburg. 

609. DANiBL Morais, Haslingden, Joskru Morais, Ramsbottom, and Jamas 
Mornis, Haslingden, “ lmprovements in apparatus for coupling and 
uncoupling railway wagons or carriages.” 

611. RicHARD AKCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in machinery for obtaining motive power from ammoniacal gas,”—A com- 
munication from Joseph Fiandrin, Paris. 

613. Epwakp Humrnreys, Deptford, Kent, “Improvements in combining 
marine steam boilers.” 

615, Wituiam Epwarp Newton, Chancery-lane, London, “ An improve- 
ment in putting up tobacco for smoking, and in the implements or pipes 
for smoking the same, and in making tobacco paper.”—A communication 
from Luther Holman Hale, New York, U.S, 

617. ABRANAM AkEROYD, Bradford, Yorkshire, “ An improved process and 
apparatus for dyeing and preparing cotton, worsted, and silk warps.”— 
Petitions recorded 4th March, 1865. 

621. SAMUKL PuuLiips and Joseri Groves, Birmingham, “ Improvements 
in safes.” 

625. Tuomas Craie and Davin CarLaw, Glasgow, Lanarkshire, N.B., “ Im- 
provements in numbering machines.” 

627. ANDREW Ports, Cappagh, Down, Ireland, “Improvements in ma- 
chinery for scutching and retining flax aud other vegetable substances.” 
631. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in pte- 
paring or treating hides for tanning.”—A communication from Wilhelm 

Martz, Boulevart St. Martin, Paris.—Petitions recorded 6th Mi 1865, 

632. WituiamM Bunerr, Sout pton-buildings, Chancery-lane, Lon 
“ A new or improved apparatus and means for ascertaining the quality 
and condition of grain and seed.”"—A communication from Christian 
Joseph Schmitz, Raeren, Aix-la-Chapelle, Prussia. 

633. Epwarp WiLLiAM Youne, Blandford-place, London, ** Improvements 
in the construction of bridges.” 

636. Lorrus Perkixs, Francis-street, Gray’s-inn-road, London, “ Improve- 
ments in apparatus for heating and cooling atmospheric air and other 
aeriform bodies, and for heating ovens, and for heating and ventilating 
buildings,” 

687. ALEXANDRE Ev@gne ApoLru® AUBERT and Gustave Evcens Micann 
Gerakv, Rue du Theatre Grenelle, Paris, “* Improvements in the manu- 
facture of shoes and other coverings for the feet.” 

639. Wittiam CLARK, Chancery-lane, London, “ Improvements in shoes 
for horses and other animals,”—A communication from Pierre Charlier, 
Boulevart St. Martin, Paris. 

640. Henry WILLIAM Wimsnurst, Wilmott-road, Dalston, London, “ Im- 

rovements in the construction of joints for boxes, drawers, and other 
Tike articles, and for planks and timbers, and in machinery to be used in 








the preparation of such joints. 

641. James Dopex, Manchester, “ Impr ts in steam hammers, 
applicable to the manufacture of files, to welding flyers of cotton 
machinery, and to other purposes,”—Petitions recorded.7th March, 1865, 

645. ARTHUR CHARLES Henpexson, Charing Cross, London, “ An improved 
method of preserving meat.’’—A communication from Hubert Felix 
Méressart, sen., Paris. 

647, Francis Wise, Chandos Chambers, Adelphi, Westminster, ‘An im- 
proved packing for piston rods and other rods.”"—A communication from 
William Bolivar Davis, Brooklyn, New York, U.S. 

649. MorGan Moraans, Brendon-hills, Somersetshire, “ Improvements in 
converting cast iron or pig iron into wrought iron or steel, and in 
machinery employed therein.” 

653. ARTHUR Evwin Tay.or, Barnes, Surrey, ‘‘ Improvements in iron 
safes.” —Petitions recorded sth March, 1865. 

656. Benoni CouLins, Manchester, “ Imp: ts in cutting sheets of 
india-rubber and like materials into strips or threads, and in machinery 
or apparatus for the purpose.” 

657. Ropext Musuxt, Belgrave House, Cheltenham, G) tershire, ‘* Im- 
provements in the manufacture of steel and homogeneous iron.” 

659. WiLttaM CLark, Chancery-lane, London, “ Improvements in revolving 
fire-arms.”—A communication from Sebastien Amédée Nvél, and Frangois 
Guewry, Boulevart St. Martin, Paris. 

660. Joskru Tuomas Harris, Marsh-street, Bristol, “Improved iron doors 
especially adapted for use in ordinary vuildings.” 

661. WiuuiaM Henry Jams, Old Kent-road, Surrey, ‘‘ Improvements in 
carriage ways and in carriages for the same.” 

663. WiLttaAM Joun Donnine, Manchester, *‘ Certain improvements in the 
method of securing the extremities of bands or hoops used in packing 
bales and in the means employed for such purpose.”—A communication 
from Edward Taylor Bellhouse, Egypt. 

664. Wi.ttaM Henry Hupson, Hereford, “ An improved burglary alarum,” 

665. WittiaM Danis ALLEN, Endcliffe, Sheffield, ** Improvements in the 
manufacture of railway wheel tires, and in the implements or tools 
employed in such manufacture.” 

666, Joseru Ciirr, Wortley, near Leeds, Yorkshire ‘‘An improvement in 
the coustruction of hot air stoves for blast furnaces,” 

667. EpMuND Leany, Cardington-street, Kuston-square, London, ‘* Improve- 
ments in the strengthening and ornamenting of coliapsibie or soft metal 
tubes.” 

668. GuorGe FREDERICK ANSELL, Bernard-street, Russell-square, London, 
* An improved mode of, and apparatus for, ascertaining and indicating 
the presence of explosive gases.” 

669. Victron Deurerpaner, Brussels, Belgium, ‘‘An improved method of 
connecting together tubes or pipes used for conveying gas and water, and 
for other pu ."— Petitions recorded 9th March, 1865. 

672, WinutaM Smita, Kennington, Surrey, * lmpr its in the 
tion of fastenings or bolts for window sashes and other purposes,” 

673. Evan Leen, Manchester, “ Imp in cotton gins,” 

675, Guonar Waicut, West Burgholt, near Colchester, E-sex, “An im- 


roved agr P 

orb. Tuomas StTartin, Benacre-street, Birmingham, ‘‘ Certain improvements 
in venetian Llinds for carriages, and which said improvements are also 
applicable to certain blinds or screens for other pur, “" 

679. ALeser Westurap, 8t. Mary Axe, London, “Improvements in 
apparatus for enabling the p in a railway train to communicate 
with the guard.” 

680, Josipu SAMUEL, Finsbury-square, and SAMUEL MiuLBourN, Oxford- 
street East, London, ‘Improvements in machivery for preparing flax 
hemp, and other fibrous materials requiring like treatment.” 
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681. RicHaRD Percy Rogerrs, Michael’s-place, Petersham, Surrey, ‘‘ Im- 
provements in coating the bottoms of iron ships and other surfaces to 
prevent oxidation, the adhesion of marine animals and plants, and in 
compositions to be therein employed.” 

682. Josiva Jones and KicHarp Danie. Jones, New Mills, Chalford, 
Gloucestershire, ** Improvements in apparatus used for bending the ends 
of walking sticks, and the sticks or handles of umbrellas and parasols,” 
—Petitions recorded 10th March, 1865. 

683. PigkkRE MARvaup, Rue de |’Echiquier, Paris, “Improved apparatus 
for promptly disconnecting horses from carriages and other vehicles.” 

684. CHARLES Jonxson, Oxton, near Birkenhead, Cheshire, “ An improved 
combined tee-piece and valve.” 

€86. Jonas Hino, Shipley, and Josuva Waker, Idle, Yorkshire, ‘‘ Im- 
ac 8 sg machinery or apparatus for scouring stones, marbles, slates, and 

ricks,”” 

687. Junius GAReLLy, Vernon-place, Bloomsbury-square, London, ** An 
improved machine for cutting button holes.’”—A communication from 
George Rebfus, Philadelphia, Pennsylvania, U.S. 

€90. Tuomas WuireHgaD and Henry WALtoN Wuitgeugap, Holbeck, 
Leeds, Yorkshire, **linprovements in machinery or apparatus for 
hackling flax, hemp, or other similar fibrous substances.” 

692. Epwarp Brown WILSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in furnaces and tire-places,” 

693. James Murpocit Napier, York-road, Lambeth, Surrey, ‘‘ Improve- 
ments in wine glasses and in stands or holders for the same.” 

694. Grorar Carter, Mottingham Lodge, near Eltham, Kent, ‘‘ Improve- 
ments in the construction of toast racks.” 

695. Joun TANN, Walbrook, London, ‘* Improvements in fire and burglar- 
proof safes, chests, doors, and iron rooms.” 

696. CitarkLes Huntiey, Hackney Wick, London, “Improvements in 
cricket, racket, and tennis balls.” — Petitions secorded 11th March, 1865. 
697. Robert MARTIN Roperts, Dolgeily, Merioncthshire, North Wales, 
** Improvements in apparatus for treating metals and metallic ores,” 
698. Joun Brace, Liverpool, “Improvements in traps to prevent the 
uprising of noxious gases in sewers, drains, sinks, shafts, and other 

passages for faces and other matter.” 

699. JAMES ATKINS, Birmingham, “Improvements in the manufacture of 
metallic bedsteads, which improvements are also applicable to the manu- 
facture of other metallic articles.” 

700. Joseri Wricut, Dudley, Worcestershire, “ Improvements in puddling, 
heating, and other furnaces.” 

701. Robert MAKsDEN, Sheffield, ‘‘ Improvements in machinery or appa- 
ratus for rolling, shaping, or forging metals.” 

702. Henry Hiui, Stepney Green, London, ** An improvement in securing 
safes and strong rooms.” 

706. WitLtAM DonaLD Napier, George-street, Hanover-square, London, 
“Improvements in apparatus to facilitate dental operations.” 

707. Rovert Gorvon Ratrray, Aberdeen, “Improvements in apparatus 
for supplying regulated or measured quantities of water and other 
fluids.” — Petitions recorded 13th March, 1865. 

708. Francis AvuGuUstUS LRAENDLIN, Birmingham, “ Improvements in 
breech-loading fire-arms, and in cartridges for breech-loading fire-arms.” 
—Partly a communication from William Montgomery Storm, New York, 





709. JAMES Deas, Glasgow, Lanarkshire, N.B., ‘‘Improvements in and 
connected with levers for railway switches and signals.” 

710, Grorer Evans, Notting-hill, Middlesex, *‘ An improvement in heels for 
boot», shoes, and other like articles."—A communication from James 
Dunbar, Buffalo, U.S. 

713, Avousts Bertscu, Rue Fontaine St. George, Paris, ‘‘ Improvements 
in apparatus for protecting telegraphic instruments from injury from 
atmospheric or static electricity.” 

714. Epmunp Dorman Hopson, Paper-buildings, Temple, “ Improve- 
ments in the construction of safes for securing valuabie articles from 
thieves and fire.” 

715. Fexpinanp Henry Warticu, Creed-p'ace, Maize-hill, Greenwich, 
Kent, ‘‘ Improvements in drymg and sorting coals, peat, and mineral 
ores, in separating extraneous matters therefrom, and in apparatus used 
in those proces-es.” 

717. GxorGe TOMLINSON BousrieLD, Loughborough Park, Brixton, Surrey, 
**Improvements in apparatus for vaporising hydrocarbon liquids for 
illuminatiug and heating."—A communication from Jonathan Griffen, 
Meridan, Connecticut, U.S. 

719. ALFRED Vincent Newton, Chancery-lane, London, ‘* Improvements 
in securing low and uniform t , applicable to public and 
private buildings, also to refrigerators, coolers, and condensers, and to 
ships and other vessels, and in the apparatus employed therein.”"—A 
communication from Daniel Somes, Washington, U.S. 

721. Isham Bagos, Chancery-lane, London, “ Improvements in colour 
printing, and im apparatus connected therewith.” — Petitions recorded 14th 
March, 1865. 

723. Wittiam CLARK, Chancery-lane, London, “ Improvements in electric 
piles and apparatus.”—A communication from Pierre Etienne Lequesne, 
Boulevart St. Martin, Paris. 

724. Tuomas Kennevy, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
apparatus for smoke vents or chimneys.” 

725. Henry Owen, London-road, Leicester, ‘ Improvements in the manu- 
facture of stockings and other articles of hosiery.” 

726. Henry Cukvon, Ely-place, Holborn, London, ‘‘ Improvements in 
keyless watches.” 

728. Epwarp LoyseL, Park-place, London, ‘‘ Improvements in the con- 
struction of safes or receptacles for securing and protecting valuable 
property.” 

730. Joun Freperick Barinses, Fieldgate-street, Whitechapel, London, 
“Improvements in apparatus for cooling avimal and other charcoal.” 
731. Huen Smirn, St. Stephen’s-rcad, Westbourne Park, London, ‘“ Im- 

provements in gas engines,” 

732. CamrneLL Moxrit, Avenue de |'lmpératrice, Paris, “ Improvements 
in treating and purifying oils and fats.’ 

733. Geonos ToMLINSON BovusrieLD, Loughborough Park, Brixton, Surrey, 
** Improvements in mail and despatch bags, «nd bags for other similar 
uses,"—A communication from Thomas James Claxton, Montreal, 
Canada.— Petitions recorded 15th March, 1865. 

737. James Farar and Epwin Bootn, Barnsley, Yorkshire, “ Improve- 
ments in machinery and apparatus for mining or working coal and 
other minerals.” 

789. Joseri SEAMAN, Worcester, ‘‘ Improvements in harrows, drags, culti- 
vators, and other similar implements to be used in the cultivation of the 
soil.” 





741. WitttaM Brookes, Chancery-lane, London, ‘* Improvements in 
musical instruments,”—A communication from Pierre Louis Gautrot, 
sen., Paris. 

743. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in the construction of steam generators and evaporators.”—A commu- 
nication from Kli Thayer, Worcester, Massachusetts, and Sabin Peters 
Pond, Brooklyn, New York, U.S.— Petitions recorded 16th March, 1865, 

751. Jacon Goovrettow, Blackburn, Lancashire, ** Improved combinations 
of direct-acting steam engines with single or double acting pumps for 
pumping water, air, or gases.” 

753. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improvements 
in the construction of bracket, pillar, and suspended lamps and lanterns.” 
—A communication from James Ives, Mount Carmel, Connecticut, U.S. 
— Petitions recorded 17th March, 1865. 

755. JAMES Cookson and Pur Bittineton, R , near M 
** Improvements in apparatus for blowing smiths’ and other fires.” 

761. Joseri WALLS, Manchester, “ Improved arrangements and apparatus 
for drawing off liquors or liquids from casks and other vessels without 
the aid of pumps.” 

763. Francis Wisk, Chandos Chambers, Adelphi, Westminster, “ Im- 
pr nts in hanism for attaching buttons to fabrics.”-—-A com- 
munication from George Rebfus, Philadelphia, Pennsylvania, U.S. 

765. JAMES CoCHRAN STRVENSON, South Shields, Durham, “ Improvements 
in the preparation of hyposulphite of lime.” 

767. CHARLES WILLIAM SPARK and Triomas Sprawson Cross, Lendon, and 
Wituiam ApkINS, Birmingham, “improvements in portable or fixed 

hi for the facture of bricks and tiles, whether plain or for 
ornamental purposes,”— Petitions recorded 18th March, 1865. 

771. Jouann Tovtas RomMinerR, Johannisplatz, Dresden, “‘ Improvements 
in apparatus for generating steam.”—A communication from Peter 
Corfitz Miller, Reudnitzer Strasse, Leipzig. 

775. ARTHUR GIRAUD Brownine, Victoria-street, Westminster, “ An im- 
proved socket for fencing and telegraph posts.” 

777. Rowert Tuompson Crawetiay and Jsaac ARRISTON Lewis, Cyfarthfn 
Ironworks, Glamorgan, ‘ Improvements in the facture of puddled 
iron bars and every description of malleable iron.”—Petitions recorded 
20¢h March, 1865. 

781. CHARLES Hitt Penxyooox, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in constructing gasometers, tanks, casks, and similar vessels.” 

765. CHARLES FARMER and THomas TuRNER, Birmingham, “ Certain im- 
P in y and appli for the manufacture of nails, 
pins, and rivets.” 


787. WiLL1AM ARTHUR, Atherington, Devonshire, ‘‘ Improvements in com- 
or = for registering the course steered by a vessel 
uring any given period.” 

791, James Situ, Berkeley House, Seaforth, near Liverpool, and SipNgy 
ARTHUR CuEASE, Egremont, Cheshire, “An improved arrangement of 
valves and other appliances for a new description of hydraulic engine 
for raising water and other fluids above their common /evel, the fluids 
8o raised to be applied as a motive power.” 

793. BERNARD JAMES WEBBER, Newton Abbot, Devonshire, “ Improvements 
in hi for thrashing and rubbing barley and other grain.” 

Petitions recorded 21st March, 1865. 

795. Groner FARMER, Old-street, London, ‘‘ Improvements in machinery 


hol oor" 


























for cutting, punching, raising, shaping, or drawing through sheet 
metal by meana of tools and dies.” 


fant: 


102. RICHARD ARCHIBALD BRrooman, Fleet-street, London, ‘‘ Improvements 





801. WILLIAM CLARKE, Nottingham, “Imp in the 
of fabrics in lace machinery.’ 

803. JouNn JAMES CarTER, Wellington-road, Holloway, Middlesex, ‘‘ Improve- 
ments in the manufacture of jewellery cases and other similar cases.” 
805. James Wricut, St. Paul’s-crescent, London, “ Improvements in the 
process of preparing Kaolin or China clay and other clays for potters’ 
use, and for expelling water from other earthy deposits,”—A i- 

cation from Joseph Muir, New York, U.S. 

807. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in engraving on metal."—A communication from Narcisse Guilbot and 
Pierre Heritier, Paris. 

809. WILLIAM Morrant Baker, Furnival’s-inn, London, ‘‘ Improvements 


in argand gas burners,”—Petitions recorded 22nd March, 1365. 








Invention Protected for Six Months by the Deposit of 

a Complete Specification. 

819. Ropert Witson Morreu,, Summerseat-place, 
Bradford, Yorkshire, “ Imp’ ts in hi 
stitching.”—Deposited and recorded 23rd March, 1865. 


Patents on which the Stamp Duty of £50 has been Paid. 

863. WILLIAM AUSTIN AsHE, Bolton-place, London.—A communication.— 
Dated 28th March, 1862. 

891. WILLIAM TYLER, Birmingham.—Dated 31st March, 1862. 

889. Rosert Youne, Glasgow, Lanarkshire, N.B.—Dated 31st March, 1862. 

$097. KoberT CuakLes Ransome, Ipswich, Suffolk.—Dated 81st March, 1862. 

913. HENRY SMitH, Teesdale Ironworks, Stockton-on-Tees, Durham.— Dated 
Ist April, 1862. 

917. EpmunD Hart Ley, Gerona Litre, and Joun HINcHcLiFFE, Oldham, 
Lancashire.— Dated lst April, 1:62. 

946. Davip WILson, Wandsworth Common, Surrey, and EDWARD ALFRED 
Cowper, Great George-street, Westminster.—Dated 3rd April, 1862. 


Great Horton-road, 
y for sewing and 








in the instruments or apparatus for teaching and transposing music.”— 
A ication from Ferdinand Bellour, Toulon, France.—Petition 
recorded 12th January, 1865. 

191. CHRISTOPHER BRAKELL, WILLIAM 
Oldham, L hire, ‘‘ Imp’ ts in Y or apparatus for 
ginning and cleaning cotton and other fibrous materials.”—Paitly a com- 
munication from Albert Westfeld, Smyrna, Asia Minor.—Petitvon recorded 
23rd January, 1865. 

359. GrorGe ELLIOT, Betley Hall, Staffordshire, and Henry Coxon, Sunder- 
Jand, Durham, ‘‘ Improvements in apparatus for discharging coals and 
other cargo from ships’ holds, applicable also to the raising and traus- 
ferring of weights from one point to another.”—Petition recorded Sth 
February, 1865. 

366. RicuaRD WixpgR, Abingdon-street, Westminster, “ Improvements in 
the mode of ploughing and performing other like operations upon the 
land by steam power.”—Petition recorded 9th February, 1865. 

559. Joun Matutas Hart, Cheapside, London, “ Improvements in the con- 
struction of doors or other covers of safes or depositories, and in parts 
connected therewith, for the purpose of obtaining increased security.” 

564. Joun ForpDrRED, Blackheath, Kent, ‘‘ Improvements in treating certain 
hydrocarbon oils, and in vessels for containing the same.”— Petitions 
rtcorded 28th February, 1865. 

608. Henry TayLor, Nottingham, ‘‘ Improvements in the manufacture of 
lace or other fabrics made on bobbin net or twist Jace machines, and in the 
machinery or apparatus employed therein.” 

614. JoserH WuitLey, Bowman-lane, Leeds, Yorkshire, ‘‘ Improvements in 
casting steel railway wheel tyres.” — Petitions recorded 4th March, 1865. 

623. TimoTHY SusLDON Sperry, New York, U.S., “An improvement in 
covered sprinas tor clothing aud in means for manufactur.ng the same, 
applicable also to uther purposes.”"— Petition recorded 6th March, 1865. 

660. JosepH THOMAS HakRIs, Marsh-street, Bristol, ‘ Improved iron dvors, 
especialiy adapted for use in ordinary buildings.”— Petition recorded 9th 
March, 1865. 

753. ALFRED VINCENT NewToN, Chancery-lane, London, ‘‘ Improvements in 
the construction of bracket pillar and suspended Jamps and lanterns.”—A 


Hoenn, and WILLIAM GUNTHER, 








957. LEONARD LINDLEY and FREDERICK TAYLor, Melbourne-street, Mansfi 


ion from James Ives, Mount Carm<l, Connecticut, U.S.— 





road.—Dated 4th April, 1862. 
1009. GkorGE HOoLLINsHED, Salford, near Manchester.—Dated 9th April, 
1862. 


1283. Henry Fow.er Broapwoop, Great Pulteney-street, London.—Dated 
30th April, 1862. 

892. WILLIAM HENRY Hook, Walworth, Surrey.—Dated 31st March, 1862. 

959. GEorGE MouLton, Manchester.—Dated 4th April, 1862. 

896. Richard Buruey, Lower Thames-street, London.—Dated 31st March, 
1862. 

894. WiLL1aM Barry Lorp, Plymouth, Devonshire, and FrEDERICK THuGuEs 
GILBART, Brixton, Surrey —Uated 3ist March, 1862. 

907. CkLESTIN PuiLirre GonTARD, Besan¢gon, France.—Dated Ist April, 

es 


1862. 

914. Joun Henry Jonnson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated Ist April, 1862. 

1010. James BuLLoven and Joun BULLovGn, Baxenden, neir Accrington, 
Lancashire.— Dated 9th April, 1862. 

930. Bewicke BuackBurN, York-buildings, Adelphi, London.—Dated 2nd 
April, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 

667. EpmMonp Aveuste Jacquin, Rue des Lavanditres St. Opportune, 
Paris.—A communication.—Dated 29th March, 1858. 

686. James Mercer, Liverpool.—Dated 31st March, 1858. 

6y2. ANTONIO PrLBZ, Mortimer-street, Cavendish-square, London.—A com- 
munication.—Dated Ist April, 1858. 

€94. ARTHUR PERKS DabDLEY, New Hall-street, and Nenemian Broven, 
Birmingham.—Dated 1s: April, 1858. 

71lv. Joun Fow er, jun., Cornhill.—Dated 3rd April, 1858, 

731. RicuarD Hornssy, jun., Spittlegate Works, Grantham, Lincolnshire. 
—Dated 6th April, 1558. 





Notices to Proceed. 

2907. JAMES LEETCH, Oxford-street, London, ‘The improvement of breech- 
loading fire-arme, and cartridges to be used therewith.” 

2911. Hecron Lron Maquet, Rue St. Appoline, Paris, ‘‘ Improvements in 
instruments or apparatus for stamping or pressing in colours and other- 
wise.” 

2912. Jacop Sniper, jun., Strand, London, ‘‘ Improvements in breech- 
loading tire-arms.” 

2913. WiLLiaM InoTson, Wraysbury, Bucks, ‘‘ Improvements in the pre- 
paration of pulp for the manufacture of paper.” — Petitions recorded 22nd 
November, 1864. 

2923. FRaNcIs MILLNS, Poole, Dorset, ‘“‘ An improved method of cooling 
liquids, particularly applicable to the cooling of wort.” 

2925. GERMAIN PRIOLEAU, Percy-street, Fitzroy-square, London, “A new 
apparatus for instant ly releasing horses from carriages.’’—Petilions 
recorded 23rd November, 1864. 

2936. '1HOMAS PERKINS, Hitchin, Hertfordshire, ‘ Improvements in apparatus 
for washing coprolites.” —Petition recorded 24th November, 1864. 

2946. WILLIAM WARD, Newgate-street, London, “ Improvements in table 
covers.” — Petition recorded 25th November, 1864. 

2955. CHARLES Haktuxy, Salford, aud Thomas Hatt, Manchester, ‘ Im- 
provements in looms for weaving.” 

2956. Joun Evans, Birmingham, ‘‘ Improvements in bells.”—Veditions 
recorded 26th November, 1864. 

2260. THOMAS GREENHALGH, Manchester, ‘‘ Certain improvements in steam 
engines and rotary pumps.” 

2962, Wintiam Ex..iotr Carrett, Leeds, Joun WARRINGTON, Kippax, and 
Joun sTUKGEON, Leeds, Yorkshire, ** lmprovements in mactuvery for 
cutting coal, stone, or other miuerals.”— Petitions recorded 28th November, 
1864. 

2975, Georow Daviss, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in machines for sweeping roads or ways.’’—A communication from Léon 
Monfils, Paris. — Petition recorded 29th November, 1364. 

2984. MicnakL HENRY, Ficet-street, London, ‘ Improvements in means or 
apparatus for indicating, signalling, registering, measuring, and stopping 
escapes of gae.”"—A communication from Edmond Langlois, Boulevart St. 
Martin, Paris. 

2985. Henry Caunrer, Stornoway, Island of Lewes, Ross, ‘ Improve- 
ments in preserving ships’ bottoms and other surfaces under water, and in 
preventing the formation of barnacles and other accumulations thereon, 
which impro are also applicable as a preservative from the effects 
of moisture or damp, and as a cure or preventative of the scab in sheep, 
and a protection to them from the effects of damp and exposure.” 

2587. FREDERICK BERNARD Da&KING, Bayswater, London, ‘ An improvement 
in levels anu other struments requiring nice adjustment.” 

2989. ABRAHAM Hawkks, High-street, Charlton, Kent, “ Improvements in 
obtaining motive power.”—Petitions recorded 30th November, 1864. 

2094. FiscHkER ALEXANDER WILSON, Abingdon-street, Westiniuster, ‘‘ Im- 
proved breech-lvading ordnance.” 

2997. JULIUS Sax, Great Russell-street, Bloomsbury, London, ‘* The improve- 
ment of electric fire buttons and indicators, capable of being used in 
private houses, public places, on board ships, and on railways.” 

2999. Josrru Nratx, Southampton, “ An imy d hanical hair brush.” 

3000. Frepexick CHARLES RKIN, Strand, London, ‘ An improved apparatus 
by the use of which any sound will become inaudible to the wearer.” 

3001. Tuomas WiLson, Birmingham, “ Improvements in breech-loading 
fire-arms, and in cartridges for fire-arms and ordnance.”—Petitions 
recorded 1st December, 1864. 

3018. CHARLES WILLIAMS SIEMENS, Great George-street, Westminster, 
“Improvements in apparatus for the production, purification, and com- 
bustion of gases for heating purposes.”—Petition recorded 3rd December, 











3026, WiLL1AM CLARK, Chancery-lane, London, ‘‘ Improvements in fire-arms, 
cartridges, and cannon, and in an improved method of fixing the bayonets 
of fire-arms.”—A communication from Hiram Berdan, New York, U.S.— 
Petition recorded 5th December, 1864. 

$043. WittiaM JAMES Bure@xss, Brentwood, Essex, ‘‘ Improvements in 
reaping and mowing machines.”—Petition recorded 6th December, 1864. 

3056. Henry Witson, Stockton-upon-lees, Durham, “ Improvements in 
apparatus for injecting tallow or other lubricant into steam boiiers, 
cylinders, and steam-tight vessels, likewise for regulating the flow thereof.” 
—Petition recorded 8th December, 1864. 

8081. WituiaM Bripegs AbaMs, Holly Mount, Hampstead, Middlesex, 
“ Imp in railways and "aPetition recorded 13th 
December, 1864. 

3096. Hexgert TAYLOR, Mark-lane, London, “ Improvements in the manu- 
facture of ruffles, frills, and gathered fabrics, and in the machinery or 
apparatus employed therein.”—A commonication from Henry John Beker, 
New York, U.S.—Petition recorded 14th December, 1864. 

3116. Joun ELuis, North Ormesby, near Middlesborough-on-Tees, Yorkshire, 
“ Improvements in furnaces in the manufacture and the heating and 
melting of iron, which improvements are also applicable to other 
furnaces.”—Petition recorded 16th December, 1864. 

3202. Epmunp Leany, Langtord-road, Kentish Town, London, ‘‘ Improve- 
ments in the construction and fitting of railway wheels.” — Petition recorded 
24th December, 1864. 

52. Epwarp ‘lygr, Old Jewry Chambers, London, “Improvements in 
apparatus used in train signalling on railways.”—Petition recorded 6th 
January, 1865. 

66. LiongL WrBer, Place du Congrés, Brussels, Belgium, “ Improvements 
in bits for horses and other animals.” 





Petition recorded 17th March, 1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 





List of Specifications Published during the week ending 
1st April, 1865. 
1194, 1s. 6d. ; 1216, 10d. ; 1275, 1s. ; 1276, 4d. ; 1277, 1s. 2d. ; 1279, Sd.; 
1286, Sd. ; 1287, 1s. 2d.; 1290, 1s. 8d.; 1291, 1s.; 1292, 4d.; 1293, 8d.; 
1294, 48. 2d.; 1295, 4d. ; 1296, 4d. ; 1297, 10d. ; 1298, 4d. ; 1299, Sd. ; 1300, 





1307, 10d.; 1303, 4d.; 1309, 4d. ; 1310, 6d.; 1311, 8d.3 13.2, 4d.; 1313, 
10d. ; 1314, Sd.; 1315, &d.; 1316, Sd.; 1317, 4d.; 1318, Gd.; 1319, 4d. ; 
1320, 4d.; 1321, 4d.; 1322, 1s. ; 1323, 8d.; 1324, 6d.; 1325, 10d. ; 1326, 
Sd. ; 1327, 4d. 5 1328, 23. 5 1329, 4d. ; 1330, 4d. ; 1331, 8d. ; 1332, 4d.; 1333, 
44. ; 1335, 4d.; 1836, 4d. ; 1337, 6d.; 1339, Sd. ; 1840, 4d.; 1341, 10d. ; 
1342, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
‘THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


CiLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2331. E. R. Hanvcock, Norfolk-street, Strand, London, ** Engines to be worked 
by steam or other motive power." —Dated 22nd Septemoer, 1864. 

This invention consists in the construction of an engine on the rotary 
revolving cylinder principle, the outer rim being made hullow and furnished 
with pistons; into this hollow annular cylinder the steam is admitted, and 
as this cylinder is firmly attached to the shatt or axle (by means shown in 
the drawings) in the manner as an ordinary fly-wheel, the whole revolves 
together, and thus a continuous rotary motion is kept up. These pistons, 
which are inside the annular cylinder, are furnished at their sides with axies 
on which rollers are placed ; these axles project through slots in the side 
piate which covers the chamber in which the pistons move, and tue rollers 
travel in grooves formed in a plate which is affixed to the interior of the 
jacket or outer casing of the engine. 

2335. B. W. A. SLEiGH, Al/red-place, Bedford-square, London, ‘‘ Obtaining 
continuous rotary motion.” —Dated 23rd September, 1864. 

This invention cousists of a new mode of applying hydrostatic power, 
whereby a continuous rotary motion is obtained conveying the power of 
propulsion, by means of which ail manner of machinery may be driven, 
worked, and propelled. The hydraulic element used to generate, produce, 
and icate th g ion of hydrostatic power, having performed 
this office by pressing upon the rams which drive onwards une acquired 
increase of power, passes out from the ram cylinders, which become emptied 
by the pistons of the rams, driving them to the bottom or ends of their 
chambers into the cylinders of pump plungers ready to be ejected forward 
ayain ; nor is a fresh supply of water acquired, for when once the cylindrical 
mechanism of this engine is charged with the required amount, no further 
replenish is "y, except to make up for evaporation or leakage, 
and thereby each series of rams and pump plungers having delivered their 
strokes, no fresh supply is required from an outside source, as the bases of 
the rams and pump piungers are never while in work removed from a 
contact with the hydraulic element, while the cups and valves of each 
series of cylinders charged with water act as tanks or reservoirs for supply. 

















Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2299. M. A. F. Mgnxnons, Abingdon-chambers, Westminster, “ Aerial 

navigation.”—A communication.—Dated 20th September, 1864. 

This invention cannot be described without reference to the drawings. 
2305. W. CLARK, Chancery-lane, London, ** Permanent way of railways.”—A 

communication.— Dated 20th September, 1864. : 

In carrying this invention into effect the patentee first takes a piece of 
iron and rolls it of a 'T form, the width and depth of which are such that, 
on inverting the T, the width of its base shall present a sufficient surtace to 
sustain the weight and prevent the crushing of the line or sinking of the 
ground, while the vertical part offers the requisite additional support to the 
rail for sustaining the heaviest loads. A sing le-headed rail, also obtained 
by rolling, is connected by bolts to the vertical part of the T-iron, in such 
manner as to form but one whole, and presenting the appearance of a 
vignole rail of the amplest dimensions, and constructed of two parts 
having butt joints. Cross sleepers are applied for connecting the two rails 
of a line, and serve to complete the arrangement. — The ends of the cross 
sleepers being turned up in hook form a single bolt is sufficient at each end 
to prevent any deviation from the plane or the sleepers, and to give the 
whole perfect rigidity. 
2307. C. W. Howexh, Leadenhall-street, London, “ Apparatus for communi~ 

cating from the passengers or drwer to the guard of a railway train."— 

ted u0th September, 1364. 

ms invention sor in fitting longitudinally to the roof or other part 
of every carriage of a train a tube, say, two inches in diameter more or 
less. The ends of the tubes are fitted with joints, and flexible or elastic 
parts, in order that any number of carriages and tubes may be connected 
together, and that the tubes may accommodate themselves to curves of the 
line. The fore end of the tube of the foremost carriage or tender is formed 
with a trumpet or funnel mouth for free access of air, and the tube in the 
guard’s van at the end of the train terminates in wire work or other cage. 

‘The tube on each carriage is accessible from an aperiure in every compart~ 

ment, and corresponding with every aperture. he tube is fitted with a 

valve opening inwards, or is formed with an aperture of sufficient size to 

admit a small air ball or other light article. When it is desired to 
communicate with the guard the passenger introduces a ball, several of 
which may be stored in each compartment, into the inside of the tube, 
when the current of air through the tubes caused by the onward motion of 
the train will immediately carry the ball through the tubes to the cage in 
the guard’s van and draw the attention of the guard. To increase the 
current of air through the tubes a small air-pump or other apparatus, 
worked from the axle of the guard’s van or otherwise, may be fitted at the 

after end of the tubes. e 

2312. F. HovenvEN, City-road, London, ‘‘ Railway signal apparatus." — 

21st Septem 1864. : 

+ to cis pore a a horn or whistle is attached to the side or 
other ient part of each locomotive engine, and this horn or whistie 





70. BARTHOLOMBW PARKER BrppeR, Gateshead, Durham, ‘Imp: t 
in theodolites.”—Petitions recorded 


9th January, 1865. 





is put in connection with the drawing cylinder of the engine by a pipe 








Aprit 7, 1865. 
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an alkaline solution of the strength of about one or two d of Twaddle’s 





baving a stop cock upon it ; the stop cock is furnished with a lever handle 

which, when the cock is closed, down in a vertical position, and its 

lower end is arranged to come into such a position that it may be acted on 
by lever arms or catches, or placed on the railway near the sides of the 
rails.—Not proceeded with. 

2321. J. R. HorrMann, Carnaby-street, Golden-square, London, “* Disconnect- 
ing lever to release instantly any vehicle when the horses fall or run 
away.”"—Dated 22nd September, 1864. 

This invention consists in the employment of a set of double rings or 
snugs, With bolts and springs proper to be applied to all sorts of harness 
and carriages, carts, and vans, by means of which the horses can be instantly 
released from the vehicle in case of danger. To attain that object the 
inventor uses, instead of the roller bolts or hooks ordinarily fixed on the 
splint bar of the carriage, a series of double rings or snugs between which 
the loops of ihe traces are fastened by bolts, of which the driver has full 
command by means of a strap or chain to remove instantly, thus 
releasing the horses from the vehicle when required. He uses the same 
system of double rings or snugs to the end of the pole of the carriage 
where they are kept in their proper place by a spring, which becomes 
disengaged by the pressure of the rings or snugs when the horses go 
forward.—Not proceeded with. 


2328. J. CLARK, Bow, Middlesex, ‘* Axle-boxes, &c.”—Dated 22nd September, 
1364, 


The objects of this invention are, First, to cause the end axles of railway 
carriages, wagons, and engines to incline to the centre of the curves of the 
rails in radial lines by the lateral motion of the centre axles. Secuudly, to 
diminish the friction in the axle boxes. Thirdly, to cause the brake 
blocks to follow the radial motions of the axles, all as described. 

2232. W. Larcom, Gosport, Hampshire, “‘ Protecting the sides and bottoms of 
ships and other structures of ivon.”"—Dated 22nd September, 1864. 

This invention consists in constructing a framing of longitudinal and 
vertical battens, dovetailed, with the sides bevelled and tilled in with 
one of the compositions hereafter described, or with a bituminous or other 
like suitable composition, upon which batt d position the inventor 
secures a sheathing of copper. He fastens the battens to the ship or other 
structure ‘by means of one of his compositions, marine, or Hay’s glue, or 
other suitable cement, and by means of screws, which enter into the plates 
but do not traverse them. For protecting the keels of ships he inserts 
African oak, or other hard wood, under the bottom of the keel, and secures 
it by means of copper carried from the lowest longitudinal weoden battens. 
The whole surface of the plates is first covered with marine glue, Hay's 
glue, or one of his compositions, and the battens are covered, first with coal 
tar and pitch, and then with tarred paper. His compositions for filling in 
the spaces between the battens, and for bedding the battens in, are as fol- 
low:—No. 1, mineral naphtha, Roman cement, boiled linseed oil, and 
sand, in about equal proportions, together with more or less hair or fibre ; 
No. 2, Stockholm tar, Roman cement, pitch, and sand, in about equal parts, 
and more or less hair or fibre; No. 3, waterproof glue, sand, Roman 
cement, pitch, in about equal proportions, with more or less hair or fibre ; 
No. 4, naphtha, waterproof glue, pitch and coal tar, in about equal propor- 
tions, and more or less sawdust.—Not proceeded with. 

2344. H. BrivgewaTer, Watford, Hertfordshire, “‘ Manufacturing railway 
crossings.” —Dated 24th September, 1864. 

The object of this invention is to improve the manufacture of spliced 
crossings by increasing their structural strength. The patentee formsthem, 
as heretofore, out of ordinary double-headed rails, or of rolled steel rails, 
cutting away the flanges, or portions of them, on the abutting sides of the 
rails that are to be joined together, as commonly practised, so as to give 
the rails when joined a tapering form. At the end of the splice rail he cuts 
away the heads for a short distance, leaving only the web of the rail, 
which laps upon the web of the V or point rail like a fish-plate ; and the 
flanges of the V or point rail he cuts away, so as to form shoulders of the 
splice rail to abut against. The rails thus fitted he secures together by 
means of rivets or bolts passed through the webs of both rails. To give 
the crossing the proper form he tapers off the point rail on both faces, in 
the usual way. 


2346. D. Cuimin, Shrewsbury, “ Lifeboats.”— Dated 24th September, 1864. 

According to this invention the inventor applies the propelling power 
continuously, and, instead of oarsmen, he employs the power of steam. 
For this purpose he employs boats Jarger than ordinary lifeboats, and suit- 
able to carry an engine or pair of engines, about, say, ten or other number 
of horse-power. He makes the engine and boiler of the lightest construc- 
tion, and if the boat be propelled by means of one, two, or three screws, 
it may be convenient to employ one or more rotary engines; but, if pro- 
pelled by paddles, a reciprocating engine will be preferable. He covers or 
decks in the compartment enclosing the engive and boiler, and carries up 
trunks or channels, from which air is drawn for the supply of the fire and 
engineer, so that the sea may not wash into that compartment, all other 
parts being water-tight. The other parts of the boat may be open, or be 
decked throughout, as may be found most expedient. In either case he 
provides air cells or compartments, stuffed with cork or other suitable 
material that will give the necessary buoyancy to the boat, even although 
some of her compartments become filled with water. In order to better 
insure against damage to the engine compartment and the ingress of water 
thereto (which would render the boat useless), he builds the boat with a 
double skin or bottom at that part.—Not proceeded with. 


Ciass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2302. S. Bates, New Radford, ** Manufacture of lace or other fabrics.”— 
Dated 20th September, 1864. 

This invention consists in employing one warp thread and two bobbin 
threads, which act as weft threads, in conjunction with any required number 
of warp th , to produce tabby weaving, or weavings suitable for the 
edges of what is commonly called Valenciennes lace. The patentee works 
the weft threads transversely of the machine, or in the same direction as 
the carriage threads ; and he also works them in the ordinary direction of 
the usual guide bars, when so required ; or he gives the same weft threads 
to a guide bar or hook bar which may each or either of them be situated on 
each side of the warp threads, and compose the band of tabby weaving or 
weavings. The machinery or apparatus which he employs consists of a 
guide constructed in such wise that it shall carry or pass warp threads in a 
transverse direction to, or in the same direction as, the carriage threads, 
when these warp threads will be received by ahook bar or bars. The hook 
bars act as common guide bars, and work the threads longitudinally of the 

h _ He employs these hook bars on each side of the warp threads in 
the machine. By this arrangement he is enabled to twist the warp weft 
threads with one or both weft bobbin threads, and thereby obtain various 
advantages. 


2303. C. H. Ropinson, J. Fryer, and A. Dyson, Oldham, Lancashire, 
7 a called gins for cleaning seed cotton.” —Dated 20th September, 











This invention relates to that part of cotton gins called the stripping 
roller, and which is usually covered with leather, and grooved spirally 
around its periphery. The improvements consist in the employment, 
application, and use of mill-board, brown paper, paste board, or other 
paper like material, as a substitute for the said leather covering, which 
materials are to be cut into the forms of discs, softened by steaming or 
soaking, and packed on the shaft side by side at right angles to, or diagonally 
to, the shaft, and tightened up by nuts at each end, after which the surface 
is turned up and ved, the edge of the paper thus coming into contact 
with — a which retains the fibres of the cotton and cleans it better 

eather. 


2306. W. WILKINSON, Cleveland-street, Finsbury-square, London, “ Manu- 
Jacture of threads or yarns.” —Dated 20th September, 1864. 

This invention consists, First, in the manufacture of a mixed thread 
applicable for hosiery and all kinds of knitted fabrics, and for weaving gene- 
rally, and consists in producing a thread suitable for such purposes of a 
combination of silk and flax, or other long fibres or filaments. The Second 
part of the invention consists in the manufacture of thread suitable for all 
kinds of weaving, such thread having a core or centre of cotton, or other 
cheap material (or it may be of india-rubber or caoutchouc if an elastic 

or cord is required) and au exterior of silk or wool, or other suitable 
filameutous material. The Third part of the i i ists in f 
turing a thread of a combination of flax and alpaca, which the patentee 
dyes of any suitable colour, or of different colours, while in a fibrous state, 
and then scribbles and cards them together in suitable proportions. Accord- 
ing to the Fourth part of the invention he spins thread from hemp, pile, 
flax, or other fibre dyed while in the fibre, and when spun he stretches it 
out and places one end on a swivel so that it may be rotated. He then 
applies some combed or carded wool in the form of a sliver or film to the 
rotating thread, to which it adheres, the operation being performed some- 
what Jike spinning a yarnin a rope walk. The Fifth part of the invention 
consists in manufacturing a new thread for weaving or cordage purposes 
from wire and filamentous and fibrous materials twisted together. The 
Sixth part of the invention consists in coating a core or centre with chenille, 
which may be of the same or of different colours. 
2326. H. Porrer, Manchester, “ Bleaching fibrous substances.” —Dated 22nd 

September, 1864. 

This invention is applicable to bleaching the outer bark or waste of flax 

commonly called shove or shew, and it consists in certain improvements 





hy ter, in which it remains for about one hour. The fibrous substance 
with the alkali is then hung on the rails placed horizontally in a closed cham- 
ber, and submitted for about ten or twelve hours to the action of chlorine gas, 
which may be generated by pouring sulphuric acid on a mixture of manga- 
nese and common salt steed tn a leaden still, and heated by a steam casing ; 
or the chlorine gas may be produced in any other convenient manner. 
After the fibrous substance has been removed from the closed chamber, it 
is again bowked or boiled in an alkaline solution, and then washed ; the 
fibrous substance is then placed in a covered pan in which a partial vacuum 
is formed to prepare the fibrous substance for being impregnated with a 
solution of chlorine liquor of about five degrees of Twaddle’s hydrometer, 
which is admitted into the covered pan and through the fibrous sub- 
stance. The operations of forming a partial vacuum and admitting a 
solution of chlorine liquor are repeated as often as may be found requisite 
to remove the impurities from and to bleach the fibrous substance. The 
various processes above described are similar to those mentioned and 
referred to in the specification of the patent of the 13th September, 1864 
(No. 2230). The fibrous substance is then bowked a third time, and again 
submitted to the action of chlorine liquor as above described. The chlorine 
liquor may then be washed out to complete the operation. 
2345. W. Carter, Nottingham, ‘‘ Construction and arrangement of frames 
employed in the dressing of lace or other fabrics.”"— Dated 24th September, 
1864, 


In carrying out this invention the patentee employs the frames hereto- 
fore used for the dressing of lace or other fabrics, but with the improvements 
or difference in their construction and arrang t hereinaft plained : 
—In the frames heretofore used the rails on each side of the frames have 
the points inserted in the body'of the rail and fixed fast in the rail, whereas 
the rails constructed and arranged according to this invention have on the 
under side of the inner edge of the end rails a groove, the shape of which is 
nearly semicircular, and this groove is covered by a similar groove forming 

of one or more lengths of metal screwed to the underside of the rails, 
in such wise that a slit is left the length of the rails, which opens towards 
the inside of the frame ; in this slit slide a number of points, pins, or hooks, 
the ends whereof project outwards, and are turned up at right angles or 
nearly so in order to receive the lace or other fabric to ;be dressed. The 
ends of the points, pins, or hooks which lie in the space formed by the two 
grooves are slotted, their slots being of such width that each slot may re- 
ceive part of the upper side of one coil of aspring. This spring is of the 
same length when extended as the rail; one such spring lies in the grooves 
above mentioned. so that, as the sides of the dressing frame are drawn 
away from each other, in order to stretch the piece of lace or other fabric, the 
ends of such Jace or other fabjric being placed on the sliding points, pius, 
or, hooks, will be to correspond; or he i uses a tel covering, 
for the coil, either in the middle or other part or parts of the dressing frame, 
in conjunction with the apparatus above mentioned, or otherwise, as occa- 
sion or convenience may require. 


Crass 4.—AGRICULTURE,.—NOoneE. 














Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2315. E. T. Hugues, Chancery-lane, London, “ Fan to be employed for 
ventilating and other purpose.” —A communication.—Dated 21st Septem- 


This invention cannot be described without reference to the drawings. 

2320. E. YounG, Ovghtibridge, near Sheffield, ‘“* Manufacture aad applica- 
tion of Are-resisting cements and materials.”—Dated 21st September, 
1864. 

This invention consists in the employment and use of titanic acid (com- 
monly called “ rutile’) in the facture of fire-resisting bric . 
or materials, or in the use of other ores of titanium, such as ‘* ilmenite,” 
for example, which can be procured sufficiently pure for the purpose.—Not 
proceeded with. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tne Sovrn Starroxpsuire Ironworks Decuarep Oren — Srecian 
Meetine or THe Iron Trave: Resolution Withdrawing the Lock-out : 
Condemnation of North of England Masters: North Staffordshire 
Masters Determined not to Give Way—Tue Temrer or tHE Men: 
Conference between North and South—On ’Cuance tn Binmincuam 
Yesrerpay: Reduction of Make Keeping up Prices: Business 
Recommencing—Wuat tHE TRoNMasTeRS IN France are Doing— 
Harpware ‘Traves: Localities and Branches—AMALGAMATION OF 
Macuine Gun-mMakine Companies-—-Boarp or TRrape Returns: 
Analyses of Metals and Markets. 


Tue lock-out in South Staffordshire is now at an end. On Wednes- 
day a special meeting of the iron trade of North and South Staflord- 
shire and Derbyshire was held in the Exchaage, Wolverhampton, to 
consider the steps to be taken relative to the lock-out. Mr. W. O. 
Foster, M.P., chairman of the South Staffordshire trade, presided, 
and there were about 120 masters present. The chairman announced 
that the North Staffordshire masters had come to the conclusion that 
their purpose would be no longer served by a continuance of the lock- 
out; and that, seeing that so much suffering was being entailed upon 
innocent persons, they were willing that it should be withdrawn, 
especially after the course which had been taken by the masters in 
the North of England. He could, however, state that it was the 
opinion of the panel or committee that the North Staffordshire masters 
ought to be upheld by the masters in the South. At the same time 
there was an opinion prevailing both in and out of the committee that 
the course which the masters of the North ot England had taken made it 
no longer incumbent upon the masters of South Staffordshire to abide 
bv acontract which one party to it had broken. The hon. sec. (Mr. 
Walter Williams, jun.) announced that he had received the promise 
of the executive that they would discountenance any, support being 
sent either directly or indirectly to the North Staffordshire men 
during the continuance of their strike. The chairman then suggested 
a resolution which had been submitted by Mr. W. Matthews, a master 
of both divisions of the county, in his capacity as a master of the 
North. After a discussion it was slightly altered, and the following 
was agreed upon unanimously as a notice to be posted at the different 
works:—“ At a meeting of the iron trade of South Staffordshire, 
held at Wolverhampton, on Wednesday the 5th April, it was resolved 
that the ironmasters of North Staffordshire having, by their trade re- 
solution of April, 3rd, 1865, released this district from the undertaking 
entered into with them on the 16th February, and believing the 
assurance given them by the men of South Staffordshire that they 
disapprove the conduct of the North Staffordshire men, and that 
they will not assist them, WTS! or indirectly, during the continu- 
ance of the present strike, it is hereby resolved that the works in 
the South of Staffordshire be re-opened this 5th day of April, 1865.” 
“ Wolverhampton, April 5th, 1865.— Pursuant to the above 
resolution these works are now declared open.—Signed P 
Although this resolution was passed unanimously opinions were 
freely expressed early in the meeting to the effect that the lock-out 
ought not to be withdrawn, even although the North of England 
masters had broken the compact into which they entered with the 
Staffordshire masters; and one of the speakers said he felt inclined to 
ask who were the gentlemen who, considering themselves absolved, 
had made arrangements to resume; but he would not press the 

cestion. Very strong condemnation of the conduct of the North of 
‘ngland masters in withdrawing their support from Staffordshire 
without consulting the masters here, also, found free expression. 
On the other hand the North Staffordshire masters were spoken of 
in terms of the highest commendation, and a vote of thanks was 

assed to them for the business-like and manly course which they 
had pursued. Mr. W. Matthews, in responding, said that they were 
influenced in wishing the lock-out to be withdrawn by a desire to 
remove the misery which was resulting to many unoffending persons. 
The North Staffordshire masters would continue the opposition to 
the unreasonable demands of their men, and they had no doubt 
whatever that they should be able successfully to resist them, For 








upon an invention for which letters patent were ted to the present pat 

the 25th of August, 1864(No. 2097), and the 13th of September, 1864(No. 2230). 
The fibrous substance to be bleached is first bowked or boiled in an alkaline 
solution in the manner well-know to bleachers; it is then washed with water, 
and then subjected to the action of a sulphuric or other suitable acid of the 
Strength of about one or two degrees of Twaddle’s hydrometer ; it is then 
again washed with water to remove the acid, and afterwards it is steeped in 








the g and prompt aid which the masters of the South had 
given to those of the North the latter felt under considerable obliga- 
tion. An ironmaster inquired what course the North Staffordshire 
masters intended to pursue. Mr. Matthews said that the question 
was scarcely a fair one. The North Staffordshire masters were 
prepared to be judged as to their future conduct by their proceedings 





hitherto. The committee of the South Staffordshire trade were then 
thanked for the manner in which they had sustained the interests of 
the trade during the lock-out, and the meeting then broke u) 

A few masters in South Staffordshire, anticipating the result of the 
meeting on Wednesday, made arrangements to start some portions 
of their works on the same evening, and others were ready to begin 
on the following morning. Some firms, however, of whom Messrs. 
G. B. Thorneycroft and Co., of Wolverhampton, is one, will not 
recommence till Monday. 

Also on Wednesday evening Mr. Peter Baker, the general secre- 
tary_of the North Staffordshire puddlers, and another member of 
the North Staffordshire Committee, both waited upon the so | 
Hill executive and had a long conference with them. The Noi 
Staffordshire men entertain the hope that the sympathy which is 
felt for them by the mass of the men may prompt them to refuse to 
return to work at the old terms, The Brierley Hill executive, 
however, are not likely to encourage this expectation now that the 
masters have withdrawn the lock-out. They will discourage any 
assistance to North Staffordshire, The greater part of the executive 
are also in favour of the men resuming at the terms at which they 
left off; but the Wolverhampton puddlers in particular have not 
made up their minds what they will do, and they refuse to return 
to work certainly this week. The North Staffordshire men divided 
last week 1s. 7d. or 1s. 9d. only amongst themselves. 

The lock-out having been declared over by the resolution of the 
meeting of the whole trade on Wednesday. there was more business 
done in Birmingham yesterday (Thursday) {than has been the case 
for some time past. During the period which has intervened since 
the commencement of the strike in North Staffordshire less iron by 
100,000 tons has been made at the ironworks in the districts affected 
than would have been made if no lock-out had taken place. This 
reduction of make has occasioned the prevalence of artificial prices. 
But for that reductioa it was yesterday agreed that a reduction of 
£1 a ton would have been declared in the ensuing quarter. At 
present very few orders have been received as the result of the 
termination of the lock-out; but it is expected that they will be 
forthcoming pretty freely in the next few days, and that when the 
quarterly meetings (which commence next week) set in, a fair trade 
will be done at moderate rates. Some orders are being given out 
for forge pigs, and prices are firmer. Coal, too, is now beginning to 
move, but the contracts are not for large quantities, 

The information received from France indicative of the determina- 
tion of the ironmasters of that country to push forward their pre- 
parations for carrying on their trade on a larger scale than heretofore, 
is not, as may be imagined, occasioning a more satisfactory feeling 
relative to the competition which South Staffordshire has now to 
meet, than was felt at the time of our last. It is true that the 
French iron trade is, for the moment, somewhat dull, but cespite 
this circumstance the manufacturers in Alsace are advancing funds 
to the Government to finish the canal of Savre, by which they will 
obtain fuel more quickly and at less cost than at present. The iron- 
masters and manufacturers in thedepartment ofthe Meuse, have offered 
to advance £64,000 to the Government for the completion of the 
canal from Vitry to St. Dizier. It is proposed by this canal to con- 
nect the ironworks in the north and east with the forests and mines 
of Champagne. 

The hardware trades of this district are in about the same condi- 
tion as they were last week. In Birmingham trade continues quiet, 
especially in the fancy branches. ‘The edge-tool makers, hollow-ware 
manufacturers, and tin-plate workers, are tolerably well employed. 

The lock manufacturers in Wolverhampton still continue to be 
well employed in the fine-plate, till, and best cabinet branches, 
Some inconvenience is being experienced by the manufacturers at 
Willenhall through the lock-out, in consequence of their not being 
able to obtain the exact sizes of iron required, but as the larger 
works have stocks on hand this inconvenience is not at present felt 
te any serious extent. At Bilston the japanners are moderately well 
employed, but the iron-plate workers are not doing much. At 
Wednesbury the various branches of manufacture are in a healthy 
condition. In other parts of the district no change has taken place. 

A meeting of the shareholders of the Birmingham Small Arms 
Company (Limited) was held in Birmingham yesterday (Thursday) 
week, at which certain resolutions, electing a union between the 
Birmingham Small Arms Company and Mr. Whitworth’s Manchester 
Company, were unanimously confirmed. When the arrangements 
are completed the Birmingham company will be able to manufacture 
the Whitworth rifle, as well as the other descriptions of arms, for 
which provision is already made at their works at Small Heath. 
The terms of the union, we believe, are very favourable to the Bir- 
mingham association, and it is only just to observe that the union of 
the two companies is an event of no slight interest to the gun trade 
generally, inasmuch as it removes what might otherwise have be- 
come a formidable rival to one of the most important branches of 
industry. A member of the Whitworth company will take a seat at 
the Birmingham board ; and we hear that Mr Gooch is not unlikely 
to be selected for this purpose. ‘The manufactory at Small Heath is 
rapidly getting into full work, and a large order for the Turkish 
Government is now in course of execution, 

The total declared value of the Board of Trade returns for the 
month of February was £11,376,214, being an increase of £886,875 
upon the exports of the preceding montis, while the amount fell 
short of those of the corresponding month of last year by £1,321,907, 
Machinery shows an increased exportation, the value of steam 
engines alone showing an increase in value from 4£116,459 to 
£120,550, extending to every country except India, but most con- 
spicuous in respect of the exports to Egypt and Australia; and other 
descriptions of machinery rose from £210,129 to £240,871, extending 
to every country except France, Holland, Spain, and Russia, The 
following is the table :— 

Month of February. 
1863. 1864. 1865. 

Pig and puddiediron.. «oe .. £74,300 .. £80,374 .. £69,126 

Bar, angle, bolt, androd.. «. 178,642 .. 104,541 .. 138,689 

Railway... .. oo +o «+ ee 200,662 .. 286,596 .. 135,814 

Iron Wire .. «ss os e8 34,868 .. 23,867 .. 25,680 

oo CASTINGS = oe we we oe 54,197 .. 46,875 .. 42,034 

” — and boiler} 108,880 .. 141,337 .. 93,780 

o Wrought ., .. .. o. 138,115 .. 187,047 2 126,886 

3,640 


~ Gisse 2° oc oo 60 
Steel, unwrought .. .. .. 67,2009 .. 87,672 .. 52,355 
Total... .. 869,563 1,032,855 671,860 
Copper, unwrought .. .. .. 44,520 .. 25,407 .. 22,642 
” eee 161,489 .. 204,070 .. 278,100 


meta 
Brass co ss ce ce ce oe 14,347 «2 15,975 oe 13,581 


220,356 246,642 314,323 
Lead co «+ ce ce oe of 51,077 .. 60,462 .. 43,277 
Tin, unwrought .. .. «+ + 30,826 .. 27,524 .. 47,288 
Tin plates .. .s oc «8 o« 98,260 .. 85,352 oe 108,941 
nea ae 6,309 .. 1,587 .. 6,910 


The diminution that took place in the exports of iron extended, it 
will be seen, to every description except wire ; while telegraph wire 
and apparatus not included under that head shows a decline in the 
value of the exports from £13,929 to £4,482, as compared with the 
corresponding period of last year. The decrease in pig and puddled 
iron extended to every country except Holland ; to Prussia none was 
sent, and the exports to the United States decreased in value from 
£24,/.61 to £906. The exports of bar and rod iron to the same coun- 
try fell from £82,975 to £9,725, and to this circumstance the great 
decrease in this branch of the trade is due. The exports of railway 
iron to the States declined from £120,293 to £581, and there was a 
smaller diminution in every other direction except to Sweden, Cuba, 
and Chili. ‘There was an increased exportation of casting to Russia, 
Australia, and Brazil ; but to every other country a decline. The 
exports of hoops, sheets, and boiler plates fell off in every direction, 
except to France, the Hanse Towns, and Russia. Wrought iron 
shows a decrease only in the exports to Holland, the Hanse Towns, 
Australia, South Africa, Canada, and the United States; bnt the 
decline in the last-mentioned direction was from £46,112 to £10,395. 
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There was an increased exportation of steel to France, but to every 
other country a decrease, The decline in unwrought copper extended 
to every country except Holland and India. The great increase in 
wrought copper and yellow metal occurred chiefly in the exports to 
India, but extended in some degree to every country except France, 
the Hanse Towns, and Egypt. The decline in lead was due chiefly 
, to the diminished exports to the United Stutes, the value of which 
fell from £41,157 to £2,292, the exports to every other country, 
except India and China, showing an increase. The exports to 
France were unprecedentedly large, amounting in value to £12,122, 
while in the corresponding month of last year no lead was exported 
to that country, and in that of 1863 only to the value of £242. The 
increase in tin extended to every country except Russia and Turkey, 
and that in tin plates to various parts. The value of the exports of 
coal, cinder, and culm were £236,849 in the month of February, 
1863; in 1864, £297,542 ; and in 1865, £263,189. 
The import accounts as regards metals are as follows :— 
1965. 1864 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon: The Agincourt: Shipbuilding at Birkenhead: Mersey 
Docks and Harbour Board: Woodside Graving Docks Company : 
The Great Eastern (s.)—VTue Srate or Lancasntre—Srate oF 
Trave: Sheffiedd—Humper lronworks anv Surrpurnpinc Company 
(J outren)—THe Association ror THE Prevention or STEAM 
Bov er Expiosions—Nortu-EKastern District: Large Gun-Metal 
Screw Propeller : The Lock-out in the North: State of’ Trade: The 
Cleveland District : Shipbuilding—Mussus. Cuartes CAMMELL AND 
Co. (Lumitep)—Scortann: Clyde Shipbuilding: Solway Junction 
Railway: Water Engines; Glasgow and Wemyss Bay Railway. 

Ws referred in some detail last week tothe Agincourt. Wemay now 

state that another iron clad vessel, of about 5,000 tons, has been laid 

down in the dry dock at Birkenhead in which the Agincourt was 
floated the other day; and we learn that the Government has com- 
pleted a contract with another well-known Liverpool shipbuilder for 
the construction of several light éraught iron gunboats. In the course 
of last week steam was got up on the Agincourt, all her machinery 
being on board, when she was floated, and her engines, screw, &c., 
satisfactorily tested. She will probably be ready for her trial trip in 
six weeks or two months, The advantages of building these immense 
vessels in graving docks, and then floating them out, has been suc- 
cessfully demonstrated in the case of the Agincourt. Messrs. Laird’s 
premises have a frontage to the river of about 1,000ft., and a depth 
of about 600ft., or equal to an area of about fourteen acres; within 
this area are comprised the usual building slips and shops, and ma- 
chinery for building iron ships, and also five large graving docks, the 
two largest of which are capable of receiving the largest class of 
vessels afloat. There are also in the same establishment extensive 
shops for making engines and boilers, nearly the whole of the ma- 
chinery for the vessels built in the establishment being made on the 
premises. The total amount of tonnage now on hand in various 
stages of progress is about 27,000 tons, and the horse-power 
of engines now being made about 3,700. The total number 
of workmen employed at the present time in the various depart- 
ments is about 3,800. The shed used as the armour plate 
shop has been specially adapted for the heaviest class of armour 
plate work, and is complete with hydraulic presses, planing and 
drilling machines, as well as furnace and cradles for bending the 
plates while hot, the whole shop being traversed by powerful 
travelling cranes. A number of vessels are in progress; amongst 
those most advanced are:—One screw-steamer of 3,300 tons and 
475-horse power, for the National Steam Navigation Company; one 
screw-steamer of 1,800 tons and 275-horse power; two steel paddle- 
wheel steamers of 1,100 tons and 26(-horse power each; one armour- 
clad turret ship of 1,100 tons and 300-horse power ; one sailing ship 
of 600 tons, for the West Coast trade; and also a small steam 
launch, about 25 tons, with engines on the double screw principle. 

The four first named steamers will be complete and ready to launch 

this month, and the engines and boilers are also in a forward state. 

In one of the large docks is her Majesty’s turret ship Wyvern, sister 

ship to the Scorpion. She is nearly complete ; the masts, which are 

now alongside, have been made on Captain C. P. Cole’s tripod 
principle, this being the first vessel in her Majesty's service so fitted. 

In the same dock are two vessels undergoing heavy repairs. 

Amongst other contracts recently entered into is one for the building 

of an iron screw transport for her Majesty’s Government, for the Incia 

Relief Service, of 4,173 tons, with engines (which are also tobe made at 

these works) of 700-horse power nominal, but to be capable of working 

up to4,250-horse power. This is the vessel just laid down in the large 
dock from which the Agincourt has been floated. There are also other 
contracts in hand for three paddle-wheel steamers for river service, 
and three large screw steamers. The engines and boilers for all 
these vessels, with one exception, are being made in the works, The 
Woodside Graving Docks Company has launched the Chusan, a 
composite ship, built for the British and Eastern Shipping Company, 
expressly for the China trade. She is 800 tons burthen, 183ft. long, 
8ift. Gin. in breadth, and 20ft. deep. She has been constructed with 
vertical iron frames, and a horizontal planking of teak, all of one 
uniform thickness. At the Liverpool Assizes Mr. S.yring, a holder 
of debentures in the Great Eastern Steamship Company, sued the 
directors of that company for damages which he alleged he had sus- 
tained through the misrepresentations of the board, by which he had 
been induced to increase his holdings, and by their mismanagement, 

After the case had occupied several hours, Mr, Attorney-General 

James said: “ Your lordship will have seen that, during the course 

of my address to the jury, the great point was with respect to the 

sale of the ship; and when I called this a gigantic imposition, I 

applied that to the vessel. Every man entertains his own opinion. 

I thought, and still think, this a gigantic imposition of Mr. Brunel. 

With respect to the other part of the case, your lordship knows I 

merely mentioned generally that there were these repo ‘ts issued 

from time to time, and the plaintiff and other shareholders thought 
they had been misled by them. I think it is only right that the 
whole of the reports should be looked at: and I think it cannot be 
doubted but that these gentlemen, when they made these reports, 
honestly believed that the success of the ship would be established. 
And J do not think myself that I should ask the jury, when they 
fairly look at these reports, to say that there was any deliberate false 
representation, when they look at the whole of them. If they look 
at little isolated parts, so stated, they may be susceptible to that 
construction. Under those circumstances, having made these obser- 
vations, it has been arranged between the two parties that a juror 
should be withdrawn.—Mr. Brett: The defendants are perfectly 
willing to withdraw a juror, after hearing my learned friend, in the 
handsome terms in which he has spoken, has withdrawn the impu- 
tation he formerly made.—His lordship: Nothing can be more 
handsome than the course which has been adopted. I take the 
opportunity of saying that I entirely concur in the propriety of it. 

It seems to me that those expressions which are set forth in two or 

three counts, and in the reports, are rather expressions of hope and 

confident expectation than statements of fact. I do not think the 
jury could have arrived at a conclusion that they were intended to 
defraud.—A juror was then withdrawn, 

Trade matters at Sheftield present little change. In most branches 
exceptional orders create partial activity, but generally business is 
languid. The home market is, perhaps, the most generally satisfac- 
tory, but the orders from London and from the Birmingham factors 
are small, and though business with other districts has increased a 
little during the last few weeks, scarcely an average trade is being 
done. There is a moderate trade with France and Germany, but 


the orders from other continental states are under the average, 





There is no considerable improvement in the Canadian market, and 
the business with the Federal States is still small, though, perhaps, a 
little larger than it was some weeks ago. Most of the old staple 
branches of trade here are languid, and the steel manufacturers com- 
plein of dulness. The railway orders are large. At Rotherham 
business is, on the whole, rather active. 

Mr. Hawkshaw’s award in the difference between the Humber 
Ironworks and Shipbuilding Company (Limited) and the vendors, 
Messrs. Martin, Samuelson, and Co., has been published. A circular 
issued by the company observes :—“It will be enough to say that it 
is £145,000 less than the claim made against the company.” 

From the north-eastern district we learn that a monster gun-metal 
screw propeller was cast in Newcastle last week by Mr. Henry 
Watson, High Bridge Works. It is for a war steamer for the 
Siamese Government, which has been designed and fitted out on the 
most improved principle by Messrs. Thomas Richardson and Sons, 
engineers, Hartlepool. The Newcastle Chronicle, referring to the 
lock-out in the iron trade, says :—“' Now that the struggle is over— 
that is in the north—both parties may not unprofitably review their 
respective positions, and inquire what the lock-out has done for 
either of them. The men lost a fortnight’s wages. Nothirg more. 
They began work again on Thursday night on the same conditions 
as they were locked out on Saturday three weeks. The masters lost 
the profit on their works during that time. There are about 700 
puddling furnaces in this district. Each furnace in round numbers 
may be said to have cost £1,000. There has, therefore, been some- 
thing like £700,000 of capital lying idle and unproductive for sixteen 
working days. The men lost their wages for that time, and the 
employers lost their profit, and who has been benefitted? No one! 
Work was resumed in the northern iron factories on exactly the 
same conditions as it ceased nearly three weeks before.” On the 
whole the trade in the north-eastern district is stated to be in a 
satisfactory condition. All the manufacturing establishments are 
well employed, and good orders are coming in from abroad for all 
kinds of machinery and manufactured goods. In the Cleveland 
district new ironstone mines are about to be opened out in the 
neighbourhood of Skelton, Brotton, Crowell, and other points down 
to Skiningroves; there is also a prospect of a very extensive opening 
out of the limestone within an easy distance of the furnaces; thus 
the prospects, with an abundance of coal and coke, are all running 
favourably for Cleveland. Iron shipbuilding industry appears to be 
acquiring more and more importance on the Tyne and Wear. Thus 
Messrs. A. Leslie and Co. have launched from their yard at Hebburn 
a screw steamer intended for the Baltic trade between Leith and 
Cronstadt. She is named the Petersburgh, and is of the following 
dimensions, viz.:—Length between perpendiculars, 290ft.; breadth, 
33ft. Gin; depth, 21ft. 10in.; tonnage, builders’ measurement, 
1,610. Her engines were made by Messrs. R. and W. Hawthorn, 
and are of 180-horse power nominal; cylinder, 52in. diameter, 
and 38in. stroke, with two boilers of extra size to work 
at 25lb. per square inch. The Tyne Shipbuilding Company 
has launched an irom steamer, which has not at present re- 
ceived a name. She is rigged as a three-masted schooner; her 
length over all is 208ft.; breadth of beam, 29ft.; depth of hold, 17ft., 
and 784 tons burden. ‘The engines, which have been built by Messrs. 
Hawthorn and Co., are of 120-horse power. The vessel is built 
with water ballast compartments, and is intended for the coal trade, 
although she is well adapted for carrying a general cargo. In every 
respect she is similar to the Tyne Queen, which was launched a short 
time ago, but she is 5ft. longer than the latter vessel. The owners 
are Messrs, M. J. Wilson and Co., of Liverpool. The company has 
on the stocks several other vessels, varying from about 1,300 tons 
downwards. Messrs. Palmer and Co. have launched aniron screw 
steamer named the Miranda. Her dimensions are as follows :—210it. 
in length, 28ft. width of beam, and 17ft. 8in. depth of hold. She is 
800 tons register, and has engines of 90-horse power nominal. She 
is built, after a fine model, for the Mediterranean trade, and is the 

roperty of Messrs. Pickering and Co., London. Messrs. Palmer 
ave also launched a fine vessel from their Howdon yard, called the 
Magna Charta. In tbe course of last week the largest vessel yet 
built on the Wear was launched from the high yard of Messrs. 
Oswald and Co., Pallion. The ship, which is named the Medway, 
is built of iron, and is intended by the owners, Messrs. Temperley, 
Caster, and Darke, of London, for the Atlantic and Mediterranean 
trade. She is double-plated at the bow, to give her additional 
strength for the resistance of the ice. Her length over all is 297ft. , 
for tonnage, 285ft. ; breadth, 35}ft.; and depth, 263ft. clear ; tonnage 
register, 1,823, O.B.M. 1,768; and dead weight capacity, 2,300 tons. 
Her engines, which are being built by Mr. George Clark, of Bishop- 
wearioutb, will be 250-horse power nominal, with effective power of 
800. She is to be fitted with steam winches, governor, condensers, 
&c., and is to class A A at Lloyd,s, and twenty years at Liverpool. 


At an extraordinary general meeting of Messrs. Charles Cammell 
and Co. (Limited), held yesterday week, the report of the directors 
explained that as the first financial year of the company terminated 
only on March 26th, the board was not in a position to submit their 
first statement of accounts and balance-sheet. The statement of 
accounts and balance-sheet would, however, be prepared as soon as 

ossible, and submitted to the next general meeting, to be held in 

ay, when the accounts and a declaration of dividend would be con- 
sidered. The report caren to the shareholders that the greatly 
increased d 1 for B "s steel for rails, ship plates, axles, 
&c., had compelled the board to avail themselves of the offer of the 
Steel and Ironworks, at Penistone, in May last. They had pur- 
chased those works upon favourable terms from the late proprietors, 
Messrs. Bensons, Adamson, and Garnett. Notwithstanding this 
acquisition, the still growing demand upon those branches of the 
business had already necessitated an extension of those works, 
which was now approaching completion, and by which their 
ordinary production could be at least doubled. ‘The report further 
Stated that a large and highly satisfactory trade had been done 
during the year in the various branches of the company’s business, 
and that the books of the company were full of orders. ‘The retiring 
directors were re-elected, with the substitution of Mr. Eli Lees in 
place of Mr. David Smith. 

With regard to Scottish matters, we may note that Clyde ship- 
building industry appears to be in a tolerably active state. Messrs. 
Caird and Co. have Jaunched an iron paddle-wheel saloon steamer, 
named the Bute, by Madame Boning, of Bremen. The Bute is the 
third steamer built for the Wemyss Bay Steamboat Company, and is 
intended to ply in connection with trains running on the Greenock 
and Wemyss Bay Railway. The other steamers built for this 
company are named the Largs and Kyles, the former of which is 
adverti ed to occupy the Largs and Millport station. Messrs. 
Caird and Co. have launched a paddle-steamer from their West-End 
yard, named the Arno. The Arno is 1,134 tons, ouilders’ measure- 
ment, and is intended for the West India Royal Mail Steam Packet 
Company. The paddle-steamer Europe—built by Messrs. Scott and 
Company for the French Transatlantic Company—came out of the 
Victoria Harbour early on Friday morning and proceeded to Gourock 
Bay, to adjust her compasses aid take coals on bvard. Two 
steamers, named the City of Petersburg and Old Dominion, now 
lying at Greenock, and just returned from Bermuda, where their 
head-quarters were established for blockade-running, have each had 
a most successful career. The new screw-steamer Paquete de los 
Vilos, 283 tons gross register, was lately launched by Messrs. 
Macnab and Co., Greenock. and fitted by them with 50-horse power 
engines and boiler, high and low pressure, for economising fuel. 
This vessel ran the Lights on Monday for the second time, and on 
both occasions attained a speed of 10 knots, on the small consump- 
tion of 4 cwt. per hour, and with 300 tons dead weight on board. 
The saving of fuel effected by Messrs. Macnab and Co. promises 
to curtail the expenses of steamship owners very considerably. 
Messrs. William nny and Brothers, Dumbarton, have launched 
an iron twin screw-steamer of 1,100 tons, builders’ measurement. 
She will be fitted with two pairs of direct-acting condensing steam 
engines of 800-horse power nominal, and is adapted for passenger 
on goods traffic on a light draught. The ceremony of naming ber 
Yangtze was performed by Miss Annie Daniel. It is stated that the 








steamer Albion, long and favourably known on the Glasgow, Stranraer 
and Belfast trade, has been sold to a French Company, and that her 
place will shortly be supplied on this route by a more commodius 
screw steamer. Meantime, a chartered steamer will occupy the 
station. Messrs Laurence, Hill. and Co, Port Glasgow, have 
launched an iron screw steamer of 542 tons, having a full poop and 
topgallant forecastle. The engines, direct- acting, of 120-horse power, 
are now being put on board by Messrs. Blackwood and Gordon. The 
keel of another screw steam of 300 tons was laid on same berth in 
course of the afternoon. Both vessels are on the builders’ own 
account. The steam ship Dalhousie, belonging to Messrs. Handyside 
and Henderson’s Glasgow line of Mediterranean traders, which left 
the river on the 18th of February for Gibraltar and other ports, has not 
been heard of since, and it is supposed that she foundered during the 
gale in which the steamship Rokeby was lost. The Dalhousie regis- 
tered 500 tons, was built of iron in 1856, and stood twelve years A 1 
at Lloyd’s. She had acrew of twenty-three men, all told, and was 
commanded by Captain Calder, formerly in the Glasgow and Water- 
ford steamers,'a townsman and son of Mr. John Calder, late hatter, 
Her cargo was valued at about £1,000. The first sod of the 
Solway Junction Railway was turned last week. But few water 
engines have been so successful as those which for some time have 
been used in blowing the bellows of the organ in the City Hall, 
Glasgow, and which are propelled by the pressure of the Loch 
Katrine water. The engines, which occupy very little space, were 
made by Messrs. Kennedy and Company, of Kilmarnock. The 
engines were first at work on the 26th March, 1864, and from that 
date till the 18th February ultimo the organ has been used exactly 
ninety times. The cost for water to work the engines has been 
£7 5s., and the rent of the water meters £2 16s., making together 
£9 1s. This includes the cost also for water consumed both while 
the organ was being tuned, and when the organist was practising. 
The cost of hiring blowers for these ninety performances would have 
been £27, or three times as much as the water charge. The Glasgow 
and Wemyss Bay Railway is expected to be opened for traffic on the 
15th of next month. 


THE METAL MARKET. 
Raits.—A good business doing, at £6 10s. to £6 15s. per ton, according 
to payment and specification. 
Copper has slightly improved. 
Tin.— Banca is quoted at £94, and Fine Straits £87 per ton. 
Tin PuatEs. — In good demand. Coke 21s. G6d., and charcoal 27s, €d, 
per box. 
Leap .—Dull of sale, at £19 103. English, and £19 per ton soit Spanish. 
SPELTER.—More inquiry ; £i9 5s. is the nearest price. 
Moats and Co. 
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New Posra, ALMANACK.—We have just received the first number 
of a new monthly postal almanack, published by Letts and Co. It 
contains a great deal of valuable information in an accessible form, 
and bids fair to supply very successfully a want long ielt. 

Tue gun-cotton committes have been trying further experiments 
with this highly explosive material, and there seems to be every 
hope of its being used instead of powder, as a bursting charge 
for shells, and also as a mine in the torpedoes and other similar 
vessels, which are expected to be largely employed in any future 
naval war.—Army and Navy Gazette. 

Motren iron, fer which such extensive preparations were made 
around our coasts and on board several of the ironclads, seems to 
have been virtually abandoned; although, for naval warfare, ships 
filled with it, first strike a hard blow, and then scatter its liquid 
fire in every direction, whether down hatchways, or through ports 
or tops of cupolas.—Army and Navy Gazette. 

Iuportation OF Iron Orne into Enauanp.—An important fact, 
says the Journal de Rouen, which it is well to note, is the importa- 
tion into England of iron ore from the port of Cherbourg, and 
brought from mines in the vicinity of that port. It appears that an 
annual supply of 18,000 tons has been contracted for between the 
proprietors of the mines and certain ironmasters of Swansea. 

Tron AND Steen Exports.—It is a remarkable fact that while our 
exports of iron and wrought steel amounted to 1,494,630 tons last 
year, as compared with 1,640,949 tons in 1863, the value of last 
year’s exports was £13,214,294, against £13,150,936 in 1863. It 
cannot be said that any material advance has been made in our ex- 
ports since 1857. This is to be attributed to the stationary and, in 
fact, diminished demand for railway iron, in consequence of the 
progress now made with the great India lines aud the substitution, 
in part, of Belgian for English railway iron in Spain. 

A Mup Svcxer.—M. Agudio, the Italian engineer who has 
undertaken the railroad which is to cross Mont Cenis, has 
invented a machine intended to be added to the mechanical 
sweepers, which are daily at work during this very muddy 
season, in the streets of Paris. The machine consists in a cast- 
metal receiver on four wheels, to the lower extremity of which is 
fixed a wide tube. A small air pump attached to the carriage 
creates a vacuum in the receiver. It is only requisite that the tube 
should graze the surface of the street for the mud to be, as it were, 
inhaled into this receiver—a sort of rake, fixed to the lower end of 
the tube, receiving the mud and facilitating its ascension. 

Tue Atiantic Cante—THe Great Eastern.—The greatest ex- 
pedition is being used in the preparation of this vessel, which is 
now lying at anchor in Sheerness harbour, for the important duties 
she will have to perform durivg the coming summer. A large 
number of skilled workmen have been employed for some time in 
the construction of water-tight tanks which are intended for the 
reception of the Atlantic cable. These are now completed, and the 
cable is being deposited therein with all expedition. Mr. Cyrus 
W. Field, accompanied by Mr. R A. Glass, managing director of 
the Telegraph Construction and Maintenance Company, and Captain 
Anderson, of the Cunard steamship China, recently paid a visit to 
the Great Eastern, to inspect the progress of the works and ship- 
ment of the cable. Captain Anderson’s attention was particularly 
directed to the fittings of the iron water-tight tanks into which the 
cable is coiled, aud other alterations as affecting the sailing qualities 
of the great ship, her strength, dc. He expressed himself highly 
satisfied with the work and general condition of the ship and her 
machinery. Captain Anderson, as already stated, will take the com- 
mand of the Great Eastern on her all-important voyage, Sir Samuel 
Cunard, Bart., and his co-directors of the British and North 
American Mail Steamship Company, having given their consent to 
Captain Anderson accepting the appointment as commander of the 
ship for this special voyage. The quantity of cable on board the 
Great Eastern is over 800 miles, and the total length of cable com- 
pleted to this date exceeds 1,700 nautical miles. There is now no 
doubt that everything will be in perfect readiness to sail from Ire- 
land by the first week in July, and that the landing in Newfound- 
land may be confidently expected about the middle of that month 
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ON THE PRACTICAL APPLICATIONS OF HEAT. 


THE importance of the practical applications of heat may 
be roughly represented by the official statistics showing 
that, in Great Britain alone, some ninety millions of tons of 
coal are annually raised. Not merely heat, but also power 
and light are produced from this enormous mass of fossil 
fuel, and its consumption enters into every phase of 
practical life. What proportion of this is needlessly wasted 
we may perhaps learn by the time that our subterranean 
stores are within a short period of exhaustion. Then will 
necessity step in to aid invention, or, rather, inventors ; for 
there is no scarcity of more or less efficient means for saving 
fuel, and the difficulty of the matter lies much more in intro- 
ducing than in inventing. After engineering matter, even 
with success, there is a much greater difficulty in engi- 
neering men. The philosophy of the applications of heat 
is as yet too little understood, and the generality of people 
are impervious to reasoning when unprovided with an 
elementary basis of knowledge. ‘The philosophers are here 
somewhat to blame. The practical arts afford an immense 
laboratory, in which experiments on a gigantic scale are 
being continually conducted, but itis a laboratory in which 
men of science have but seldom worked for the advance- 
ment of knowledge. Partly from this cause, and partly, 
no doubt, from the incompleteness of theoretical science 
itself, an immense number of important operations are 
being daily carried on, the rationale of which is only in- 
completely understood. From this cause they are of 
necessity wastefully practised, and the introduction of all 
but self-evident improvements is resisted from want of 
knowledge. On the other hand, a ready excuse for this is 
to be found in the fact that large sums are often uselessly 
spent on schemes which, however, a little more science would 
show to be inherently defective or misplaced. Never- 
theless, there is an immense amount of collected 
and published facts in practical science which would 
be gladly taken up by people if they were only 
aware of its existence. ‘This ignorance of the exist- 
ence of information is more especially and more naturally 
the case with information published in a foreign language. 
And however successful we may be in actual practice, the 
French and Germans have a knack of writing superior 
treatises on things we may, perhaps, have first done our- 
selves. In this way there can be no doubt that the best 
treatise on the practical applications of heat is that of M. 
Péclet.* Though it has been, even in its earlier forms and 
editions, accepted on the Continent as a classical work, it 
is much less known in England than it deserves. ‘This is 
the more surprising as its character and subject would seem 
to point it out as especially suited to English readers, It 
is quite true that we have a dislike of theorising, however 
ingenious or profound. But this work is filled with a 
number of practical results, and it continually refers to facts 
which have, for men engaged in practical pursuits, abso- 
lutely a monied value. Perhaps only a select minority 
take a real pleasure in studying the rationale of general 
natural phenomena; but, for the engineer, there are many 
questions of the kind with respect to heat which have, so to 
speak, a personal interest. The late M. Péclet devoted the 
attention of a lifetime to natural philosophy—upon which 
he has written several important treatises—and more espe- 
cially to the principal phenomena of heat. He may justly 
be said to have founded a new science—-that of natural 
philosophy applied to the arts. He was, in fact, employed 
for years as Professor of “ physics applied to the arts” at 
the Ecole Centrale of Paris. ‘The position of a Professor at 
a university on the French plan undoubtedly affords excel- 
lent opportunities for acquiring information and extended 
views on subjects with such wide ramifications as that of 
the practical application of heat. We could suppose that 
an engineer with some scientific power might, perhaps, have 
a more detailed acquaintance with the application of heat 
to generating steam, but he would be unlikely to be ever 
able to examine in detail many of its other applications. 
Besides, a clear view of these questions can generally only 
be obtained by directing light, so to speak, reflected from a 
number of other observers, into one focus, and this can 
seldom be done by men with other demands on their time 
beyond those of the mere assimilation and imparting of 
knowledge. Under the circumstances it is a matter of sur- 
prise to us that the work has not been translated into the 
English language. Translating is generally an ungrateful 
task, but we should say that the enterprise ought to repay 
the publisher. 

M. Péclet’s treatise on heat may be briefly said to consist 
of a number of almost distinct treatises on the different 
applications of heat to the arts and manufactures. Begin- 
ning with a short but luminous description of the pheno- 
mena of combustion, he, first gives a complete account of 
the calorific power of wood and charcoal, turf and car- 
bonised turf, coal and coke. The heat-producing power of 
any fuel being known, this affords data for calculating the 
dimensions of the firing apparatus, and can help “ to 
determine the quantity to be burnt in order to produce the 
required effect ;” while, if several kinds of fuel-are acces- 
sible, “it is the knowledge of their calorific power which, 
combined with their cost, can be used to determine that 
fuel which is the most economical.” A variety of informa- 
tion, specially interesting to engineers in Ireland, is thus 
given on the calorific power of turf, whether dried or 
carbonised, as a combustible. The quality of turf is, of 
course, very variable, ‘even from the same spot, and the 
quantities of water and of cinders it contains being equally 
subject to variation,” it is difficult to make out anything 
positive on the quantity of heat produced by its combus- 
tion. It ‘would, however, appear, according to experi- 
ments made by M. Garnier, a French mining engineer, 
that turf of fair quality has a calorific power about one- 
half of that of coal. ‘These experiments were made on 
some turf of a thickish grey colour, without admixture 
with earthy substances. It underwent much shrinkage in 
drying, getting reduced by one-third in length. “ The 
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trials took place with the boiler of a high-pressure steam 
engine, of 20-horse power; and M. Garnier found that, to 
produce the same effect with coal and with turf of a second- 
rate quality, a double weight of the latter was required.” 
Ovens of different shapes are used to char the turf, which, 
when thus treated, “ may. be regarded as producing an 
amount of heat equal to that produced by the carbon it 
contains.” Turf belongs, as is well-known, to the most 
modern alluvial formations; “below, in the tertiary for- 
mations, lignites are found. They are still to be met 
with in the upper strata of the secondary formations, ; 
but they disappear in the lower strata, which only contain 
coal, while the intermediate formations enclose anthracite.” 
Of the newest carboniferous deposit, lignite, England contains 
but little beyond that at Bovey Hatfield, in Devonshire. Not 
a long time ago there was some talk of the operations of a 
company at that place, formed toconvert this lignite—which, 
indeed, greatly resembles wood in many respects—into a 
kind of charcoal. As but little has been since heard of 
their operations we presume they have been unsuccessful in 
making anything else but a friable sort of material, resem- 
bling small pieces of a kind of charcoal, and incapable 
of being used in the blast furnace, on account of impeding 
the passage of the blast. We have experimented in this 
way, years ago, with some lignites of the Continent, and 
with the same result. It is not impossible, however, that a 
better result might be obtained, supposing it be worth 
while from the lignite — free from iron pyrites. 
Some interesting extracts are here given from a memoir of 
M. Michel Chevalier on anthracite. From a number of 
experiments, made upon a large scale with steam boilers, 
it results that the calorific power of coals differs very little 
from that which is indicated by their chemical composition. 
“ This difference is as small as could be hoped from such 
delicate experiments, which contain besides (as is more 
fully explained) two causes tending to error, of which it is 
almost impossible to estimate the influence—the quantity 
of water carried away mechanically by the steam, and the 
gases which escape combustion.” M. Péclet admits the 
number 8,000 as representing the calorific power of coal of 
average quality, the same number for anthracite, and only 
6,500 for lignite. As the determination of the dimensions 
of the chimneys intended to produce a given effect neces- 
sarily requires the knowledge of the volume of air they 
have to draw into the furnace, it is indispensable to know the 
volume of air required in the combustion of 1 kilogramme of 
different fuels, With this intention an elaborate examina- 
tion is devoted to the question. M. Péclet gives a table 
showing the calorific power, the volumes of cold air neces- 
sary for the combustion, the volumes of air drawn in (the 
half of its oxygen being supposed to escape combustion) 
and other particulars, such as the amount of steam produced 
by dry wood, and wood containing 0°30 of water, charcoal, 
dry spent tan, tan containing 0°30 of water, dry turf with 
0-05 of ashes, wet and carbonised turf, average coal and coke. 
The temperatures produced by the combustion of different 
fuels are then examined. Speaking of the draught of air 
required in combustion, the author remarks that, at 
first sight, it appears to cost nothing, and the com- 
bustion is effected without loss in this respect. “ But 
this is not the case, as a certain amount of work is 
needed to bring the air into the combustible; this work | 
has to be produced either by machines injecting air into | 
the furnace, or by drawing the burnt air, or again by 
chimneys emptying the burnt air into the atmosphere at a 
temperature more or less elevated. There is thus always 
a certain loss of heat in all heating apparatus—a direct 
loss when the combustion takes place by the draught of a 
chimney, and indirect when the combustion takes place by 
means of a forcing or exhausting fan. As a consequence 
all the heat produced is not utilised.” The next portion 
of the work successively examines the flow of gases 
through orifices pierced in their sides, and under low and 
high pressures, as also through adjustments and cylindrical 
or other tubes. From theoretical considerations founded 
on experimental data with regard to the motion of 
heated air in vertical pipes, the author enters upon the 
proportioning and construction of chimneys, and more 
especially factory stacks ; with the influence of the atmo- 
sphere on the draught, and the different forms of apparatus 
intended to protect ordinary chimneys from this influence. 
The effect of a chimney consists in drawing, at the end of 
the canal with which it communicates, a certain volume, in 
making it circulate in this passage, and in emptying it, 
more or less affected, and more or less heated, into the 
atmosphere by its upper orifice. “ This effect, resulting 
from the ascentional force of heated air, and requiring 
that the air, at its entry into the chimney, should 
keep a rather high temperature, could be evidently 
produced by direct mechanical action, by means 
of pumps, fans, or other blowing machines, placed ut 
one of the extremities, or at any other point. The 
motion of the gases produced in chimneys requires 
much fuel, and M. Péclet considers that in the furnaces of 
steam boilers the expenditure of fuel in drawing the air 
into the furnace is about one-quarter of the total consump- 
tion; and he cites some experiments showing that a me- 
chanical draught costs much less than a chimney draught. 
Anumber of ingenious shapes of revolving fans are de- 
scribed, which greatly differ from those known in England. 
Just after this work was written General Morin published 
a series of extensive experiments on the useful effect pro- 
duced by different fans—a kind of data very much 
wanted. This has not prevented an accumulation of much 
information on the subject of fans as applied to obtaining a 
blast, and for ventilating purposes. One of the most ie 
able portions is the treatise on the different forms of fur- 
naces intended for the numerous applications of the arts, 
and the chapter on smoke-burning furnaces is particularly 
interesting. It appears from a great number of experi- 
ments—and —r from those made by Mr- Combes, 
which are described here—that the combustion of smoke 
does not produce any marked economy, probably because 
the excess of air which has to be introduced into the fur- 
nace, in order to effect the combustion, more than counter- 





balances the additional heat produced. The different old 
smoke-consuming apparatus, in which the fuel was fed 





regularly by a mechanical arrangement, have disappeared 
from use, and, besides, their regular working is of itself an 
inconvenience in many instances. 

Amongst the numerous apparatus for this purpose, those 
in which the smoke of a coal fire passes over a coke grate 
appear to give good results. An ingenious plan is that of 
M. Primier, who placed behind the grate a vertical bridge of 
pumice stone, which the gases had to traverse. The pieces 
of pumice stone, from four to five centimetres in diameter, 
were kept between two brick walls, distant 0 m. 40 from 
each other. The production of smoke was stopped as soon 
as the pumice stone got red-hot. But the pumice was 
found to wear away very quickly, and had to be replaced by 
perforated bricks set on edge. After all, the best smoke- 
consumer, and, we may add, the best preventative of boiler 
explosions, is a good fireman. No self-acting mechanism 
can ever adapt itself to the very varying circumstances of 
either the working of the furnace or the safety require- 
mentsof the boiler. The ordinary user of steam power is but 
seldom aware of the great value of a well-instructed and 
careful fireman—one who, like the English fireman spoken 
of by the late Dr. Alban, takes a pride and a pleasure in 
his business. It is, however, an acknowledgment that 
much has yet to be learnt in the theory and practice of 
using fuel, when a man of science, like M. Péclet says :— 
“In arrangements of furnaces, without any exception, it is 
only possible by tentative trials to arrive at producing the 
highest useful effect; even supposing that the effect to be 
produced can be constant, an that the quality and size of 
the pieces of the fuel are not subject to change. These 
trials are made by varying the thickness of the fuel and the 
opening of the damper ; but the fireman has no guide at all 
in cases where the effect to be produced is not constantly 
the same. . Good furnaces will only be had when an in- 
strument is produced indicating at each instant the state of 
the burning gases. If the consumption of the fuel was 
constant, a thermometer placed at the extremity of 
the boiler, or in the canal conducting the gases to 
the chimney, could serve as a guide to the fireman for re- 

ulating the thickness of the fuel and the opening of the 

amper, because the maximum of temperature indicated by 
the instrument would correspond with the maximum of 
temperature produced by the combustion. The tempera- 
ture would be lowered by the accession of unburnt air 
traversing the fuel, and by the formation of oxide of carbon. 
But if the consumption is not constant, there would be a 
different maximum temperature for each stage, and a tem- 
perature which would be all the lower as the consumption 
of fuel was less.” What is wanted is undoubtedly an 
instrument to register the temperature of the heated gases, 
and a kind of air gauge is here proposed for this purpose. 
After thus treating of the different conditions involved in 
the production of heat—sometimes used directly, as in 
metallurgical furnaces, but much oftener used to heat water, 
air, or othe: | dies, by transmission through vessels of 
different «inds —in order to complete the general 
informition which necessarily precedes a detaile- 
examination of the different applications of heat, the emis- 
sion of heat by surfaces and its transmission, through 
bodies have to be considered. These phenomena have been 
investigated by M. Péclet, in the course of a number of 
experiments upon which are founded the generally-received 
opinions on the subject. In this way have been examined 
the emission of heat by surfaces kept at a constant tem- 
perature, with a deduction of the general formule relating 
to the emission of heat into the air, the influence thereon 
of surfaces, and the emission of heat into air by pipes. 
Similarly, the transmission of heat through solids, the con- 
ductibility of metals, and of bad conductors ; the diffusion 
of heat, and intermittent heat, form the subjects of as many 
chapters. 

Leaving details, the description of the practical applica- 
tions of heat may be now said to begin. Amongst these 
the most important is that of the vaporisation of liquids, for 
either obtaining motive power or as a vehicle of heat, or 
for producing vapours to be afterwards condensed, as in 
distillation; or boiling liquids in order to separate an 
easily vaporisable one from another which is only evapo - 
noone at a high temperature; and, lastly, the separation of a 
liquid from a solid by converting the latter into steam— 
the operation of drying. Of these the most important is 
the generation of steam for the sake of motive power; and 
an excellent treatise on steam boilers, containing some infor- 
mation but little known in England, is here given. Speak- 
ing of steam gauges on the principle of compressed air, he 
observes that they are completely abandoned in France, 
because the volume of air gets gradually diminished by the 
oxidation of the mercurial column. In spite of this diffi- 
culty, one or two forms of this kind of gauge—such as Mr. 
Allen’s—are still extant in England, That oxygen is ab- 
sorbed is to be seen, “because the instruments indicate, 
under the pressure of the atmosphere, a higher pressure, 
and because the mercury acquires in a short time the pro- 
perty of wetting the glass.” ut te 

M. Péclet proposes to obviate this objection by substituting 
either hydrogen, nitrogen, or carbonic acid, for the atmo- 
spheric air above the mercury, and he shows a simple way 
of introducing one of these gases. A curious instance is 
cited to show the deleterious influence of foreign bodies in 
the interior of steam boilers. A few days after starting a 
new boiler at the Paris Bourse, it was seen to have a hole 
in the bottom. ‘The fire was then stopped, and it was _ 
ceived that the metal was burnt through ata spot on which 
were accidentally left a heap of rags while the boiler was 
being erected few days previously. The varied chemical 

henomena involved in the formation of incrustations have 

en more studied in France than with ourselves. Perhaps 
if we knew more about them here there would be a nar- 
rower field for the varied patent “ boiler fluids,” and the 
chemical nostrums generally, which, in the great majority 
of cases, do more harm than good. Not that by any means 
the user of steam power should reject any aid he may 
derive from chemical science. Most feed waters contain 


some chemical constituents, and if a given boiler is con- 
stantly fed with the same kind of water, the chemical 
properties of which are known, the addition of a proper 
neutralising agent, continuously applied, may prevent much 
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expense and danger through the formation of incrustations. 
The mistake consists in supposing that one nostrum will 
serve for all kinds of water, and for all boilers, In this 
sort of practice boiler-doctors imitate another kind of 
quacks; and the history and success of some of the most 
popular patent medicines are repeated in the career of 
themical boiler fluids. This work may undoubtedly be 
regarded as a general scientific summary of what is known 
about the phenomena involved in the transmission of the 
heat through the plate, and, from its inside surface, to the 
water. It is clear from what the author says, and from 
what he omits to say, that very much has yet to be learnt 
on this head. He more than once expresses his regret at 
our incomplete knowledge about these points. “The phe- 
nomena in question are very complicated, much more so 
than one would be, at first sight, tempted to think ; un- 
fortunately, they are only very incompletely known. And 
this is all the more vexatious, as certain kinds of boiler 
explosions must be attributed to the mode of transmission 
of the heat of the metal to the water.” In these words is, 
no doubt, to be found an excuse for much existing em- 
piricism. What is evidently needed in all researches 
connected with very high temperatures, is an instrument 
capable of registering them--a thermometer in fact, for 
high degrees of heat. An instrument of this kind, of easy 
application, and affording really reliable results, has 
yet to be invented. M. Péclet states that the thick- 
ness and the nature of the metal used for boilers 
do not seem to exercise any influence, as it would 
appear thit the same amount of steam is produced with 
a thick as with a thin boiler, M. Péclet gives an 
ingenious reason for this apparent paradox, founded on 
the supposed fact that the thickness itself of the metal 
would have an influence on the difference of the tempera- 
tures of the two surfaces. With a thicker metallic plate, 
the transmission, though it would diminish in proportion to 
the thickness, wuuld, on the other hand, increase in propor- 
tion to the difference of the temperatures of the twosurfaces. 
One influence would thus compensate for the other, But 
we consider that the results cited by M. Péclet by no means 
prove that a thick plate generates as much steam as a 
thin plate. In fact, some experiments lately made in 
Prussia would seem to show the ¢ontrary. In truth, as 
Morin observes, in a work on the steam engine now in 
course of publication, “ we do not know the laws governing 
the formation of steam in a vessel; new experiments are 
necessary, and the phenomena of boiling cannot be looked 
at in its entirety without a real analysis has been given of 
the different conditions determining its force.” But though 
many points about the application of heat are yet only im- 
rfectly explained, sound acquaintance with that which is 
nown soon finds a market. Alludinyg ‘» the remarkably 
rapid distillating of spirits produced iu : -otland, where an 
alembic containing eighty gallons of cold liquor is heated 
and distilled, the alembic being filled again in three minutes 
and a half, M. Péclet observes :—“ Ali the secret consists in 
using large heating surfaces exposed to the radiation of the 
furnace, in such wise as to obtain the maximum trans- 
mission of heat. This arrangement was the result of the 
kind of tax which was paid day by day, and for each 
apparatus ; it was thus to the interest of the distiller to 
make sacrifices of other kinds, in order to save time.” 

This work may be considered an encyclopwdia of the 
varied applications of heat, and no similar text-book exists 
in the English Janguage. The treatise on drying contains the 
most varied data on driving away water by mechanical 
action, on drying linen, wood and turf, vegetables and tobacco, 
on drying oil cloths and calico by radiation, or by contact 
with heated surfaces, on drying substances in a state of 
minute subdivision, and on drying in a vacuum. The 
heating of air, of liquids, and of solid bodies, such as lime, 
plaster, bricks, and pottery ware, are subjects each of which 
is examined in a separate treatise. The third volume of 
M. Péclet’s work treats on the different methods for 
cooling bodies, and for the production and storing of ice, 
the greater portion being taken up by the theory and 
practice of heating and ventilating dwelling places, such as 
private houses, theatres, churches, prisons, hospitals, 
schools, barracks, and workshops. To strike the happy 
medium between ill-ventilation and impure air on the one 
hand, and cold air and draughts on the other, is in most 
cases a very difficult matter, as any one can notice by his 
own experience. It is absolutely impossible to effect in a 
small.room, it being physically impossible tc renew a small 
volume of air as it gets wasted in breathing, without 
causing draughts. ‘This is the great advantage of lofty, 
spacious apartments, and the longer average of life with the 
ps classes is no doubt owing to their living in chambers 
which are thus easily heated, and ventilated without 
draughts. An open fire-place also affords natural ventilation, 
and the good health of English people in general is in a 
great measure due to their open fire-places. Nothing more 
unpleasantly affects an English traveller on the Continent 
than the close and heated atmosphere produced by stoves, 
whether of cast iron or even of porcelain. A pact of this 
work, of great interest, is that devoted to the heating and 
ventilation of workshops of different kinds. 





A prospectus has just been issued of the Russian Ae prone 
Ironworks Company (Limited), with a capital of £500,000 in £20 
shares. This company is formed for the pur of acquiring and 
extending the well-known ironworks, which aed been established 
and ip successful operation for a long period at Vuicksa, in Russia. 
The estate, which covers an area of 405,000 English acres, and con- 
tains 85,000 inhabitants, is most advantageously situated on the 
navigable river Oka (which flows into the Volga at Nijni Novgo- 
rod), and is within sixty-six miles of the railroad which t 
Nijai Novgorod with Moscow. 

Mopst oF Sesastoror.—A large plan, in relief, of Sebastopol is 
now being arranged in the gallery of the Hotel dcs Invalides in Paris, 
where those of the fortified towns of France are placed. The plan 
in question is executed in plaster in twenty parts, and when put 
together, will measure more then LOft. in length, and more than 7ft, 
in width. It is ow the scale of 1 in 2,0:.0, and has been produced— 
from the lithographic plates attached to the jourval of the operations 
of the Freuch engineers, by M rsbal Niel—by a sergeant of sappers, 
named Faure, of te imperial guard, uuder the direction of Capt-iv 
vecatecliy planed 1 d A —_ Radha A ner I: will be 
even’ y in & portion of the ersailles occupied 
ty the engineers of the imperi:! guard. ’ 














GUN MAKING BY MACHINERY. 
THE SMALL HEATH FACTORY. 


Some twelve or fifteen months since we gave an account of a new 
gun manufactory which was springing up at Small Heath—or rather 
of acolossal machine, passing by the name of a gun manufactory, 
where wood and iron were to be thrown in at one end, and highly 
finished muskets and rifles were to issue from the other. At that 
time the machine, or, as the reader pleases, the fa tory, was in a very 
ineomplete state ; little beyond the mere shell was in existence. The 
huge box was almost devoid of works. There was a costly case, 
fitted in every respect to hold the inner machinery ; there was even 
the steam giant, with his Briarius arms ready;thrust out in every direc- 
tion to give the machinery motion; but, as there was no inner 
machinery to be endowed with motion, the giant stood idly 
by, a gloomy “ locked-out” Vulcan in a solitude of flameless 
stithies. When we touched upon the subject last, therefure, we 
could do little more than describe the extent, outward appearance, 
and internal arrangements of the building alone. The work to be 
done in it was, to one who had never visited Enfield, or the Ameri- 
can machine armouries,a mystery. You saw a few strangely 
intricate machines huddled together in corners like snakes in a 
manure heap on a cold day. You were told that this complication 
did one kind of work, and that another. You were even shown by 
hand how they did it. But as they were utterly uninspired by steam 
their spasmodic convulsions served only to create a belief that they 
were subject to fits, without. enlightening the beholder much as to 
their uses. 

Now, however, the factory is in full working order. It is not yet 
complete; nor will it be for some time to come. The forging of 
barrels on the premises, for instance, exists only in intention. It 
will be done some day, perhaps; but for the present the machinery 
is too aristocratic in its tastes and too delicate in constitution to be 
dieted upon red-hot “molds.” It crunches up smaller pieces of 
metal with great relish—has no objection to cut out the marrow of 
the barrel, and polish it externally as a dog would abone. For wood 
it has a passionate liking, evidently looking upon gun stocks as a 
kind of dessert which may be eaten playfully, haif unconsciously, 
during an after-dinner chat. Excepting the forging of the barrel, 
indeed, there is nothing in the manufacture of a gun which it 
does not take to as intuitively and voraciously as an infant 
does to its milk. Neverthe'ess, the completion of a large factory like 
that at Small Heath, even after the barrel forging has been thrown 
out of account, is a work of time; and though guns are now made 
there in large quantities, though six hundred men find constant em- 
ployment on the premises, though the place may, therefore, fairly be 
said to be in full working order, it will be some time before the 
design of its founders is finally realised. That design is to bring the 
new factory toa point at which it may equal in productive power 
most of its competitors, and if possible outrival them in quality. 
Birmingham, it is argued, has all the material for the manufacture 
of small arms ready to its hand. It has only to step into Stafford- 
shire for its iron, and it commands the best markets for stocks. 
Moreover, it is supposed to know a little about the principles of gun- 
makingalready ; and conducting its busi through business men, who 
cannot affordto manufacture at a loss, it possesses one other advantage 
which Government does not. Given the same machinery, therefore, it 
is thought that it ought, at least, to compete on even ground with 
all comers. With the objects and prospects of the company, however, 
we have nothing to do here. Our business is with the new method 
of gunmaking which they have brought into Birmingham. 

‘Lhis new method is one that, like many of our bolder labour- 
saving contrivances, comes from America. “ Tell you what it is, 
sir,” said a Pittsville citizen to the writer the other day; “one 
difference between us and you is this, you British plod all your lives 
to make a fortin,’ and about the time you have made it you're too 
much wore out to enjoy it. We set down for a year or two to think, 
and by and by come out with a ma-sheen that makes that fortin’ 
for us without any more bother.” So with this gunmaking machinery. 
The founders of the American system seem to have “set down” 
until they had invented a series of ma sheens which would fashion 
every part of a gun, from the stock and barrel down to the minutest 
screw in the interior of the lock. And that done they found that 
they had incidentally achieved these very desirable results :—They 
could make a gun much quicker, equally good in quality, and for less 
money ; they could dispense with a larger amount of highly skilled 
labour, and thereby render strikes, to a considerable degree, in- 
nocuous ; and furthermore, they could manufacture all the parts of a 
gun so truly to gauge that given a thousand stockless barrels and a 
thousand barrelless stocks on a battle field, the one would exactly 
fit the other ; or given a th dd ged locks, a th d more 
could be sent from one end of the world to the other with the 
certainty that they would fall cleanly into the old lock-beds and pull 
plomb on to the old nipples. This is the principle carried out at 
Small Heath. 

For the manufacture of sporting guns it is not likely to be brought 
into extensive use. It is chiefly applicable to a trade where large 
numbers of arms of the same pattern, and that a tolerably plain one, 
arerequired. Not that it would be impossible to produce the most 
elaborate of guns by machinery; but the machines once set to a 
given pattern, the business would doubtless prove an unprofitable 
one if anything short of a very large quantity were manufactured. 
As will be readily conceived, therefore, even by those who know 
nothing about the matter beyond what is stated here, the factory at 
Small Heath is occupied in the production of military guns solely ; 
and the company, we believe, have no intention whatever of taking 
up apy other branch of the nianufacture. 

And now, having some idea of what we are going to see, we may 
once more pass through the huge block of buildings which we 
visited somewhere about last Christmastwelve months. The change 
that has come over it since that time is suggestive. The army of 
carpenters, joiners, and painters, who were then putting the finishing 
touches to the edifice, have given place to a colony of workmen of a 
duskier hue; and, while you can hear the throb of the great engines 
and catch glimpses of the restless machinery as it dances up and 
down in the windows, the tall shaft that shoots high into the air out 
of the quadrangle pours forth an occasional stream of black velvety 
smoke, as an earnest of what the now rural district, which it seems to 
stand sentinel over, will probably become in the not far distant 
future. Inside, the change is even more marked. The forn-erly 
tenantless rooms are, some of therm, pierced with shafis, and hung 
with bands, which, interlacing each other bewilderingly, dive down 
into labyrinths of polished machinery, and send their parts flying 
across, and athwart, and up and down, in as many directions at once 
as are taken by leaves stirred by the wind. In others furnaces are 
roaring, sparks are flying, and huge hammers are sliding down 
silently to a blow as grimly certain and irresistible as fate. Here a 
score or two of iron monsters are crunching up metal with as 
much ease as one would a biscuit. There a score or two of more 
retined monsters are serenely munching wood. A half hundred 
workmen in one room are superintending one process, a half 
hundred in another room, another—throughout the place nothing is 
to be seen or heard but bustle, noise, and business. In the midst of 
all this seeming confusion, however, there is order—but this we shall 
find out as we travel farther. For the present we had better adopt 
some plan of seeing what there is to be seen with as little risk 
of bewilderment as possible. To that end it will be well, perhaps, to 
follow processes rather than to Jay down an arbitrary route through 
the building. We can then accompany the parts through the more 
interesting stages of their manufacture to the assembling bench, 
where they are tinally transformed into the whole gun. The barrels 
are soon disposed of. ‘Ihey come to the factory ready forg:d, and 
are there passed through a series of machines, in which they are 
drilled, turned, and bored, and, if necessary, rifled. Thence, being 
milled at the breech, and in all other respects made ready, they are 
taken away to the browning-room, and treated toa stiff Turkish bath 
course— baked, boiled, washed, dried, and all the rest of it. When 
finished, they are packed off to the general rendezvous, where we 
shall meet p Ba again presently. The remainder of the processes 











naturally divide themselves into two classes—wood work and metal 
work. There is the making of the stock, and the making of every- 
thing else, excepting the barrel. We will take the metal work first, 

Cressing the quadrangle to the right, we come to the smithy 
department—a range of lofty, well-lighted. and well-ventilated 
shops, fitted with every appliance necessary to dispatch, good 
workmanship, and the comfort of the workmen. We enter, first, the 
hand-working department. Here a score or so of smiths preside 
over fifteen palatial looking stithies, whose scientifically arranged 
chimneys look like the economically folded legs of a Chinese god. 
One «mission would doubtless puzzle Longfellow’s “ Village Black- 
smith” greatly. Though there is plenty of wind there are no bellows, 
The secret of this is that the blast is invisibly supplied through 
tubes communicating with a huge fan, worked, as everything else in 
the place—except the human beings—seems to be, by steam. With 
the remark that the fifteen furnaces, of which three are for tool 
making, are constructed on the newest principle, and that the work 
done in this shop is such as cannot well be more expeditiously done 
by machinery, we pass on to a noisier and more formidable-looking 
department, where steam visibly and more effectively supplements 
human labour. Here there are a score more furnaces, and in front 
of them huge drop-hammers and other steam machinery for fashion- 
ing red-hot iron. On aniron table lies the die; above it is suspended 
the hammer. The glowing metal is placed; a touch of the finger 
releases the impending mass. Slowly, insidiously, silently, it 
descends, as if it were merely about to crack a nut; but suddenly, 
before it has quite reached its goal, it makes an almost imperceptible 
pause, as if to gather strength, and then crashes down upon the pas- 
sive victim with the weight, and strength, and power cf 3,000 Jb. in 
motion. It rises again, and there lies the previously shapeless piece 
of iron, fashioned into, it may be, a sight, a band, a trigger, or what 
not. So we might pass from hammer to hammer, finding the pro- 
ceas ever the same. Or we might turn to the cutting machines, with 
their malicious steel teeth grinuing villarously, and gnawing the air 
in anger when they have nothing more solid thrust between them to 
cut tartly asunder. But there is something more interesting to 
observe here than the mere repetition of processes. ‘The reader, 
were he standing amongst all these huge hammers and cutters, 
dea‘ening him with their noise, would, doubtless, be as astonished as 
the writer was, to learn that there was an apartment beneath, and 
that nothing but a wooden floor separated him from it. The ques- 
tion naturally arises, How is such a floor supported against the 
terrible strain of all this machinery, and the deadly and continuous 
blows of all these hammers? Straightway you are whisked below 
and initiated into the secret. Not a single hammer strikes the 
weight of a single pound upon the floor. ‘The bed of each passes 
through it, and rests upon four piles, supported upon a foundation, 
whereof the dimensions are 8ft. square in surface and 17ft. in height, 
and the materials, concrete 2ft., and timbers 15ft. But it may be 
asked again, Why go so roundabout a way to work when the hammers 
might with equal advantage have been placed upon the ground floor 
atonce? The answer lies in the fact that the advantages were not 
equal. In the fixing of all heavy machinery it is necessary to guard 
against such an amount of vibration as will injure the machinery, 
aud to provide for such an amount of vibration as will prevent its 
being injured. Thus, if the foundation yielded too much to the blow, 
the two cutters, or the hammer and bed, as the case might be, would 
in a short time fall out of parallel, and damage to the machines would 
be the result; or if the foundation was quite unyielding, and 
vibration were communicated to the machines themselves, both 
hammer and cutters would soon be shaken rotten. It is to provide 
equally against both of these contingencies that the plan in use at 
Small Heath has been adopted. And there is yet another advantage 
attending its adoption. Water, steam, and blast are all required in 
the smithing machinery shop, and all three are conveyed thither 
through tubes. Instead of these tubes being buried in the earth, as 
would ordinarily be the case, they are run round beneath the floor, 
where leaky joints and untoward stoppages can at once be cured 
without the trouble of digging for them, or the inconvenience of 
waiting till they are found. 

Ascending once more to the floor on which the weight of the ham- 
mers does not fall, we may follow thence a few of the parts of the 
gun forged there—it may be a piece of the lock, or a butt plate, or a 
band, or what not. The next process through which the part, 
whatever it is, passes, is annealing. In this department, where there 
isa complete suite of hardening, annealing, and blueing furnaces, 
the parts from the smithing shops are placed in air-tight boxes, in 
company with ground coal, are thrust into the ovens, and are there 
gradually brought up to a red heat, from which they are permitted 
gradually to recede until the proper point has been attained That 
done, they are taken away to the pickling department, where they 
are soused in chemicals, and laid upon a steam-heated table to dry, 
and thence they are handed over to the genii who preside over the 
trimming machines. There all the rough edges are trimmed off in 
this way :—Supposing the part to be trimmed is the plate of a lock, 
there is a bed with a hole through it of the shape of the lock-plate 
when finished, and there is a cutter above which will just fit into the 
hole beneath. ‘The plate, as jammed into the die in the smithing 
machinery shop, is placed over the hole in the bed, the raw edges 
keeping it from falling through. Then down comes the cutter, 
cutting through all obstacles, and, while leaving the raw edges 
behind, forces the lock-plate through the hole, deprived of all 
excrescences. From this department the forged parts are passed on 
to the reception room, whence they are given out to the various 
contractors or pieceworkers to be finished at the machines on the 
other side of the building. These machines are aimost infinite in 
variety, and are equally ingeniously contrived and delicately con- 
structed. To enter into any satisfactory detail concerning each is, 
therefore, out of the question. A specimen or two must suffice. The 
swivel, for instance, which is forged straight, is by an exquisite 
lit:le lever arrangement twisted into shape with mathematical nicety, 
in a twinkling. Screws, again, are passed from machine to machine 
with the rapidity of lightning. In one they are cut to lengths, in 
another slit at the top, in another milled, in another threaded, and so 
on from one to the other until they are perfected. It is the same 
with every part, which presently is sent up into the polishing shop 
where it is finished ready for the viewing department. There the 
dimensions of every piece are tested. A set of gauges for each of the 
three score smaller parts that belong to a gun lie ready to hand, and 
each piece as it comes in is passed through one, or two, or more, as 
the case may be, in order to ascertain wheter it is in every direction 
made accurately. If it is, well and good—it is then passed on to the 
assembling table. If not—and this very seldom happens—it 1s 
either condemned or passed back for improvement. With the 
remark that the nicety of calculation which is required to balance 
expansion against contraction, in order that in a given pieve of iron 
continually heated and cooled, a stipulated measurement, exact to 
the hundredth part of an inch, shall be ultimately attained, is a matter 
entirely beyond our comprehension, we may now pass from the metal 
department to that devoted to the cutting of the stocks. 

Had the Americans invented no machines whatever for the pro- 
cesses we have already enumerated, they might have rested their 
claims to ingenious usefulness in the matter of gunmaking upon their 
stocking machinery alone. The rough stock comes into the building 
as imported, and is passed into the rough stocking room. There it 
is seized by one machine and rudely shaped ; by another and centres 
are struck. Thence it is passed on from machine to machine until it 
is brought, by an ingenious system of turning, into its required shape. 
be motion of one and all of these machines ix so nearly the same 
that the following will be a sufficient description of the principle 
upon which th-y are constructed. Below a revolving cutting tool 
there is a smooth wheel; in the tront of the smooth wheel is a pattern 
stock of iron, and in front of the cutting tool is the rough sawn 
wo den stock; the two stocks are affixed to one part of the machine, 
the two wheels to the other, and both parts may be brought nearer 
together, or removed farther apart. Now, as the smooth wheel 
passes over the irregularities of the pattern stock, it imparts its own 
forward or backward motion to the catting wheel, which, operating 
upon the wooden stock, cuts it according to pattern. Having been 
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thus roughed out, the stock, with a score or two of others, is passed 
to the finished stocking room above. Here it is grooved to receive 
the barrel, in a machine which, by a series of beautiful motions, 
performs several separate and distinct functions. In the first place, 
the stock is fixed to the bed, parallel with a pattern groc-ve lying 
alongside it. A cutting tool is brought above the stock, and a guide- 
pin above the pattern. A spring is touched, the steam power 
brought into play, and the bed of the machine moves forward, 
carrving with it the stock, which is cut, in its passage, to the depth 
of the pa'tern. Another movement of the machine and the bed of 
the breech is cut ; another, and the barrel groove is smoothed out by 
a movable circular gauge worked by a compound motion, as pliable, 
almost, as the human hand, Then the bed is run back, and there is 
yet another operation. By one of the most ingenious contrivances 
in the whole machine, the breech bed is finished smooth, crisp, and 
clean as the groove itself—almost as highly polished, indeed, as a 
finished barrel. And all the time a fan has been pouring a current 
of air upon every part where chips do congregate, and unceremoni- 
ously wafting them away. Thence the stock goes to another 
machine where it is profiled—that is, landmarks are set up to steer 
by. Next it is sawn to length, and then it passes to a machine, 
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requisite to cut the thread in the nut in the proper direction to corre- 
spond with the bolt; we have consequently classed this form as ex- 
ceptional, and decided that the two sides should be set at an angle to 
each other and form equal angles with the base. 

The general form of the thread having been determined upon, the 
above considerations, the angles which the sides should bear to each 
other has been fixed at 60 deg., not only because this seems to fulfil 
the conditions of least frictional resistance, combined with the 
greatest strength, but because it is an angle more readily obtained 
than any other, and it is also in more general use. As this form is 
in common use almost to the exclusion of any otber, your committee 
have carefully weighed its advantages and disadvantages before 
deciding to recommend any modification of it. It cannot be doubted 
that the soft thread offers us the simplest form, and that its general 
adoption would require no special tools for its construction ; but its 
liability to accident, always great, becomes a serious matter upon 
large bolts, while the small amount of strength at the sharp top is a 
stroug inducement to sacrifice some of it for the sake of better pro- 
tection to the remainder; when ‘this conclusion is reached it is at 
once evident a corresponding space om ne filled up in the bottom of 
the thread, and thus give an inc strength to the bolt, which 





where, by a variety of complicated motions, surpassing in ingenuity 
even those of the grooving machine, the bed of tie butt plate is cut, 
the stock itself turned in all needful directions, and the screw-holes 
bored and threaded. Then comes the cutting of the lock bed. This 
is accomplished by another of the marvellous series of machines which 
line the finished stocking department. The stock is fixed in the bed, 
and a rotary drum, carrying a series of bits, is brought into play. 
Of these bits, one cuts the plate bed, another bores the screw-holes, 
another fashions a nest for the mainspring, and so on to the end of 
the story, every little interstice being cut with perfect exactitude, 
and finished with a smoothness which even the most practised hand 
could hardly attain to. Thence the stock is passed on to through 
machine after machine, until it is prepared in every part for the 
assembling table. One stock may be thus brought from its rough 
state, as imported, to its final stage in something like half an hour— 
a fact which would have greatly astonished, we imagine, those of 
the fathers of the Birmingham gun trade who happened to be 
stockers. 

Having thus brought all the parts of the gun to the assembling 
table, we now witness the triumpks of the interchangeable system. 
A number of boxes of screws, of bridles, of lock plates,. of springs, 
and of every conceivable part of the lock, or, indeed, of the gun, are 
brought out and placed before the workman, who has his stocks and 
his barrels on either side of him. At hap-hazard he takes up a stock 
and equally at hap-hazard a barrel, and the one fits the other as cer- 
tainly as the sun rises and goes down. With the same unconcern he 
picks up his screws and springs and lock plates, and any screw in a 
given box tits the corresponding hole in any plate from another box. 
And so, in time, the gun is “assembled,” and ready to be passed 
through the hands of the customers’ viewer to its destination. 

And here we might take our farewell of the Small Heath gun 
factory, but that it is due to the management to say something con- 
cerning its arrangements as a whole. 

Of the loftiness of its rooms and their dimensions we havenot hither- 
to spoken. They are spacious, well lighted, well warmed, and well 
ventilated. The shafting and bands that distribute power through- 
out the building are so arranged as to guard against accident of all 
kinds. Where they pass down through the floor, they are either, as 
in the polishiug room, run beneath the bench legs, or, as in the ma- 
chine rooms, boarded off. Where they pass upward they are equally 
well guarded, so that injury to life and limb is next to impossible. 
As to injury to themselves or the machinery with which they are 
connected, the whole system is so arranged that the shafting 
may be brought to a dead stand on the instant at any given point, 
and be running the while throughout every other part of the works. 
In the case of tire, a hydrant isto be found at every interval of forty 
feet, whence a supply of 20,000 gallons of water may be directed into 
the remotest corner of the building. The place is warmed by a 
triple row of steam pipes running through every department, and 
beneath and above these are the gas and water supplies. In a word 
the leading characteristic of the whole factory is completeness. 

Nothing seems to have been neglected which could either expedite 

business or contribute to the health or comfort of the workpeople. 
Whatever is wanted is immediately at hand ; and while there seems 
to be a place for everything, everything seems to be in its place. 
_ In addition to the advantages the workpeople enjoy during work- 
ing hours in the shape of plenty of air of the right temperature, they 
are also provided with a large dining room, and a steward to look 
after them and cook whatever they may choose to bring with them for 
their dinners, 

Whether we may look, therefore, to the extent and design of the 
building, to the costliness, elaborateness, and usefulness of the ma- 
chinery, or to the minute arrangements of every department and by- 
way of the place, the Small Heath gun factory presents itself to the 
view as a model among the manufactories of Birmingham. What 
results may ultimately accrue to the company from these extensive 
preliminaries remain to be seen. For the present it has, no doubt, 
strengthened its hands materially by its arrangement with Mr. 
Whitworth.—Birmingham Daily Post. 





REPORT OF THE COMMITTEE OF THE FRANK- 
LIN INSTITUTE ON SCREW THREADS. 


THE special committee on a uniform system of screw threads, &c., 
presented the following report :— 


That in the course of their investigations they have become more 
dceply impressed with the necessity of some acknowledged standard, 
the varieties of threads in use being much greater than they had sup- 
posed possible; in fact the difficulty of obtaining the exact pitch of a 
thread not a multiple or sub-multiple of the inch measure is sometimes 
a matter of extreme embarrassment. 


_ Such a state of things must evidently be prejudicial to the best 
interests of the whole country, a great and unnecessary waste is its 
certain consequence, for, not only must the various parts of new 
machinery be adjusted to each other in place of being interchange- 
able, but no adequate provision can be made for repairs, and a costly 
variety of screwing apparatus becomes a necessity. It may reason- 
ably be hoped that should a uniformity of practice result from the 
efforts and investigations now undertaken, the advantages flowing 
from it will be so manifest as to induce reform in other particulars of 
scarcely less importance. 

Your committee have held numerous meetings for the purpose of 
considering the various conditions required in any system which they 
could recommend for adoption. Strength, durability, with reference 
to wear from constant use and ease of construction, would seem to 
be the principal requisites in any general system, for, although in 
many cases, as, for instance, when a square thread is , the 
strength of the thread or bult are both sacrificed for the sake of 
securing some other advantage, yet all such have been considered as 
special cases, not affecting the general inquiry. With this in view, 
your committee decided that threads having their sides at an angle 
to each other must necessarily more nearly fulfil the first condition 
than any other form; but what this angle should be must be 
governed by a variety of considerations, for it is clear that if the 
two sides start from the same point at the top, the greater the 
angle contained between them the greater will be the strength of the 

It ;on the other hand, the greater this angle, supposing the apex 
of the thread to be over the centre of its base, the greater will be the 
tendency to bursi the nut, and the greater the friction between the 
Dut and the bolt, so that if carried to excess the bolt would be broken 
by torsional strain rather than by a strain in the oirection of its 
length. If, however, we should make one side of the thread perpen- 
dicular to the axis of the bolt, and the other at angle to the first, we 
should obtain the gresiest amount of streng:b, together with the 
poent frictional resistance ; but we should have a thread only suitable 
Or supporting strains in one direction, and constant care would be 











may compensate for the reduction in strength and wearing surface 
upon the thread. It is also clear that such a modification, by avoid- 
ing the fine points and angles in the tools of construction, will 
increase their durability; all of which being admitted the question 
comes up what form shall be given to the top and bottom of the 
thread ? for it is evident one should be the converse of the other. 
It being admitted that the sharp thread can be made interchangeable 
more readily than any other, it is clear that this advantage would 
not be impaired if we should stop cutting out the space before we had 
made the thread full or sharp, but to give the same shape at the 
bottom of the thread would require that a similar quantity should 
be taken off the point of the cutting tool, thus necessitating the use 
of some instrument capable of measuring the required amount, but 
when this is done the thread having a flat top and bottom can be 
quite as readily formed as if it was sharp. A very slight examina- 
tion sufficed to satisfy us that in point of construction the rounded 
top and bottom presents much greater difficulties, in fact all taps and 
screws that are chased or cut in a lathe required to be finished or 
rounded by a second process. As the radius of the curve to form 
this must vary for every thread it will be impossible to make one 
gauge to answer for all sizes, and very difficult, in fact impossible, 
without special tools, to shape it correctly for one. 

Your ittee are of opinion that the introduction of a uniform 
system would be greatly facilitated by the aduption of such a form of 
thread as would enable any intelligent mechanic to construct it 
without any special tools, or if any are necessary, that they shall be 
as few and as simple as possible, so that although the round top and 
bottom presents some advantages when it is perfectly made, as 
increased strength to the thread and the best form to the cutting 
tools, yet we have considered that these are more than compensated 
by ease of construction, the certainty of fit, and increased wearing 
surface offered by the flat top and bottom, and therefore recommend 
its adoption. The amount of flat to be taken off should be as small 
as possible, and only sufficient to protect the thread ; for this purpose 
one-eighth of the pitch would seem to be ample, and this will leave 
three-fourths of the pitch for bearing surface. The considerations 
governing the pitch are so various that their discussion has con- 
sumed much time. 

As in every instance the threads now in use are stronger than 
their bolts, it became a question whether a finer scale would not be 
an advantage ; it is possible that if the use of the screw thread was 
confined to wrought iron or brass such a conclusion might have been 
reached, but as cast iron enters so largely into all engineering work 
it was believed finer threads than those in general use might not be 
found an improvement, particularly when it was considered that, so 
far as the vertical height of thread and strength of bolt are concerned, 
the adoption of a flat top and bottom thread was equivalent to 
decreasing the pitch of a sharp thread 26 per cent., or what is the 
same thing, investing She Tent of threads per inch 33 per cent. 
If finer threads were adopted they would require also greater e» acti- 
tude than at present exists in the machinery of construction, to 
avoid the liability of overriding, anti the wearing surface would be 
diminished ; moreover, we are Of6pinion that the average practice 
of the mechanical world would probably be found better adapted 
to the general want than any pruportions founded upon theory alone. 
We have taken some pains to ascertain what the proportions in use 
are, and submit, the following as being in our judgment a fair 
average, viz :— 





Diam. of bolt... 4 & & v% $¢ & $€.% §€ 1140 
Threads perin...20 18 16 14 18 12 11 10 9 8 7 7 
Diam. of bolt ... 18 14 1 14 1f 2 22 2} 23 3 33 3 
Threads perin..6 6 5} 5 5 4% 44 4 4 8} 3$ 8 
Diam. of bolt ... 3§ 4 4} 4) 435 (5h a a6 = — 
Threads perin,.. 3 3 2f 2 2g 2) 24 2§ 28 22— — 


The proportions for bolt heads and nuts, as given in most of our 
books of referenve, are believed to be larger than necessary, and all 
are tabulated, necessitating constant reference. A simple formula 
would probably“induce a uniform practice, but as most of the sizes 
in common us@iare made by machinery and also by hand, it is 
believed the t-head and nut for finished work should be made 
somewhat smaller than for rough, to avoid the confusion that would 
ensue if the necessary ailowance for dressing should be made upon 
work intended for finishing. 

In conclusion; therefore, your committee offer the following :— 

Resolved, That the Franklin Institute of the State of Pennsylvania 
recommend for eral adoption by American engineers the foliow- 
ing forms and portions for screw threads, bolt-heads, and nuts, 
viz. :— , 

That screw threads shall be formed with straight sides at an angle 
to each other of 60 deg., having a flat surface at the top and bottom 
equal to one-eighth of the pitch. The pitch shall be as in the 
preceding table. ) ‘ 

The distance between the parallel sides of a bolt-bead and nut 
for a rough bolt shall be equal to one and a-half diameters of the 
bolt, plus one-eighth of an inch. | Phe thickness of the heads fora 
rough bolt shall be equal to one-half’ the distance between its 
parallel sides. The thickness of the nut shall be equal to the dia- 
meter of the bolt. The thickness of the head for a finished bolt shall 
be equal to the thickness of the nut. The distance between the 
parallel sides of a bolt-head and nut, and the thickness of the nut 
shall be one-sixteenth of an inch less for finished work than for 
rough. 

Resolved, That a copy of these resolutions be forwarded to the 
Quarter-Master General, Chief of the Bureau of Steam Engineering 
of the Navy, and the Chief of the Bureau of Ordnance for the Army 
and Navy, and Chiefs of the Engineer and Military R.R. Corps, and 
the Superintendent and M.M. of R.R. Co.’s, requesting them to use 
their influence to promote the adoption of a uniform system of screw 
threads, bolt-heads, and nuts, by requiring all builders on new 
contracts to conform to the proportions recommended. 

Resolved, That a copy of these resolutions be also sent to all 
Mechanical and Engineering Associations or Institutes, and the 
principal machine and engine shops in the country, with a request 
that they will use their influence in the proposed system. 

Resolved, That this committee be now discharged. 

Wma. B. Bement, firm of Bement and Deion. 

C. T. Parry, supt. Baldwin’s Locomotive Works. 

J. VauGuan Mexnrick, tirm of Merrick and Sons. 

Joun A. Towne, firm of ]. P. ) orris, ‘lowne, and Co. 
CoLeMAN S¥LieRS, Eng. Wm. Sellers ana Co. 

B. H. BakTo., supt. Southwark Foundry, 

Epwakp LonGstKetH, toreman Beldwin'’s Locomotive Works. 
James Moore, tirm of Matthews and Movre. 

Wm. Se.Lers, firm of Wm. Sellers and Co, 

ALGERNON Roserts, of the Pencoyd Ironworks. 
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TRANSATLANTIC STEAM NAVIGATION, 


Ty ocean steam navigation we are approaching the period when 
wooden vessels will be things of the past. When steamers were 
built to cross the Atlantic, iron hulls were in their infancy ; but 
wood is destined, apparently, to disappear from the mail services, 
if not from other trades of a more th gh cial character, 
The first ship using steam as an auxiliary power was the Savannah; 
she left the St. Lawrence for Liverpool in 1819. Instead of coal she 
burnt Southern pine to get up the steam, and her machinery was so 
constructed that the paddl-whnecla could be removed. The 
Savannah, after steaming two days, unshipped her paddles, and 
made the rest of the voyage to Liverpool under sail. She then 
went to Russia, and her furnaces not being constructed for the con- 
sumption of coal, she was lost sight of as a steamship. Fourteen 
years afterwards the Atlantic was crossed by a regular ocean-built 
steamship. In 1833 some Canadian merchants at the Three Rivers, 
St. Lawrence, had the Royal William of 180-horse power and 
1,000 tons burthea, built for them. This steamer made her maiden 
voyage from Pictou in Nova Scotia to Cowes in the Isle of Wight. 
She was subsequently engaged in the trade between England and 
Ireland, and was withdrawn from this service to be employed again 
in crossing the Atlantic. Her voyages not proving :emunerative, 
she was sold to the City of Dublin Steam Packet Company, and 
was well known in the London and Dublin line. In 1834 a select 
committee of the House of Commons was appointed to collect 
evidence bearing on the question of steam navigetion for naval, 
postal, and commercial purposes. Their report gave effect to the 
system of subsidies for the encouragement of ocean steam —- 
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tion. This led to the formation of several companies for build 
steamships to ply between England and America. Sir Jobn Tobin 
launched hie steamer, the Liverpool, in October, 1887. She was 
240ft. in length, and 1,042 tons burthen. The British and American 
Steam Navigation Company were then having the British Queen 
and President built for them. The Great Western was in 
forward state at Bristol, and her owners dispatched her from the 
Avon on the 7th of April, 1838, performing the passage from 
Bristol to New York in fifteen days, but on ber second return trip 
she did the run in twelve and a-half days. In all, the Great 
Western, before she was sold to the Royal West India Mail Com- 
pany, made seventy-four passages with a regularity unsurpassed. 
As the British Queen could not be got ready to start with the 
Great Western on her first voyage, the company chartered the 
Sirius, belonging to the St. George Steam Packet Company, and 
started her from Cork on the 4th of April, three days before the 
former vessel left Bristol. The Great Western was only twelve 
hours behind the Sirius in arriving at New York. These two 
steamers were then placed on the trade—the one from Bristol, 
and the other from Liverpool. Two months alter these steamers 
ran the Liverpool was likewise put oa from the Mersey; but she 
was eventually sold to the Peninsular and Oriental Steam Naviga- 
tion Company. We may look upon the year 1838, therefore, as the 
turning point in ocean steam navigation, for in that year the first 
iron ship, the Ironsides, built at Liverpool, was launched; and 
then the Great Britain was projected, which inaugurated the age of 
iron. This brings us to the use of iron in the build of Transatlantic 
steamers. ‘The first tenders for contracts to carry the mails by steam 
vessels between England, Halifax, and New York were advertised 
for. Mr. Cunard was the successful competitor, and his company 
built the wooden steamers Britannia, Caledonia, Columbia, and 
Acadia to perform the service. The Britannia left Liverpool on 
the 4th of July, 1840. For years the company athered to wooden 
vessels, b cause iron hulls were considered unfit for war ships, and 
the Admiralty had the right to take the vessels, on an emergency, 
for tie Queen’s service. The Cambria, Hibernia, Asie, Africa, 
Arabia, Luropa, and Canada wete added to the Cunard fleet at 
various periods, until at length the company constructed the Persia, 
au iron ship, which, on her first trip, on the fifth day out, struok a 
field of ice, and knocked a large holein her bow, tearing away the 
rivets of sixteen plates; but she reached New York safely. The 
company have since added the Scotia;Obina, and Cuba, all iron- 
built steamers, on tho lines; so, ‘therefore, it would appear that 
even the owners of the Cunard patkets, who were so successful 
with wooden steamships, ave im. with the ideas of the ad- 
vocates of iron, and oped that'thaterial which served them 
so well, It is held by the Builders:of irom ships that the depre- 
ciation in wood is so muth greater than in iron that a vessel 
built of wood ought to be superseded in seventeen years, 
whereas, on the coutrary, an iron-built ship is at the same 
age fit for first-class work. This was the gist of Mr. Baxter's 
question in the House of Commons, when*he asked whether the 
British and American Royal Mail Steam Packet Company were 
not employing two wooden vessels seventeen years old in the 
American mail service, When Ouvaré andertook the mail con- 
tract it was considered neces to Gotifine the subsidy to one 
company. All the early unsubsidised steam lines were wound up 
one after another. The Great Wesiern Steamship Company com- 
plained that they were the first to start Jarge ships, and that they 
could not conduct the serviee without Government support, for 
they had to compete with" ‘sabsidisé@'Ting, *'Tne energy und per- 
severance of Mr, William Iumav, who established the screw line 
of steamers from Li \Bave, howeveryproved that a properly 
conducted ficet of steamers cam be run with success In addition 
to the fourteen steamers whos@ names we have given the Liver- 
pool, New York, and Philadelphia Company own the City of 
Boston. This last new steamer, like the others, is a screw, and their 
passages comparé favourably with the larger-cngined steamers of 
Cunard’s line. Contrasted with the wooden vessels of Cunard’s 
fleet plying to Helifax and Boston, four of them gave the following 
results in 1864 :— 


Inman’s Ling, CORK AND York, 2,780 Kwors,— AVERAGE 
IME, 


Voyages. Out, Voyages. Home. 

: . hm, dh, m. 

City of New York .. ».. 2 11 4 41 2 »- 91120 

Cityof London .. .. 7 1110 5 s - 10 7 34 

City of Beltimore.. .. 7 11 18 51 b 10 12 50 

City of Washington 7 287 7 11 19 46 
Total o- 23 25 


Cunarp’s Ling, Cork To Boston, 2,593 KNoTs.-— AVERAGE 
‘TIME. 


Voyages. Out. Voyager. Home. 

d, h. d. h. m. 

Asia (wooden p. w.) 6 12 6M S00 oe 8 
Arabia .- 38 ~. 28 8 3 . 1110 52 
Africa ne «o 6 « 181620 7 10 9 32 
Europa ae 4 .« 121219 4 ll 7 59 
Canada_i,, a. 15 20 22 4 11 10 50 
China (iron screw) 1 8 23 30 1 8 8 30 

Total 24 26 


The City of London, of the Inman line, is 2,396 tons, and 550- 
horse power. The China, of Cunard’s line, is 2,529 tons, and 
550-horse power; the Arabi, 2,093 tons, and 930-horse power; the 
Asia, 2,227 tons, and 816-horse power; the Africa, 2,226 tons, and 
650-horse power ; the Canada, 1,831 tons, and 698-horse power, and 
the Europa, 1,918 tons, and 800-horse power. 

The Liverpool, New York, and Philadelphia Steamship Company 
declare that their vessels averaged a day less, and went 200 miles 
further than the Boston packets; and that, while the Royal Mail 
Company got £76,000 for these voyages, the thips of Inman's line 
carried the mails for the United States Government, the American 
Treasury collecting one shilling per letter in gold. avd paying in 
currency at 50 per ont. depreciation. ‘Ihus, the Liverpool, New 
York, and Philadelphia Company, instead of receiving the ocean 
postage on letiers by their chips, bave been paid but Lali the 
amount. This is a grievence which does pot affect our Goverument, 
and the company must seek redress at Washington, if anywhere.— 
Mitchell’s Steam Shipping Journal. 
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LEES’ CLEANING THE WATER-HEATING APPARATUS OF BOILERS. 


a 
WHAM UM 


Tus invention, patented by Mr. J. W. Lees, of Oldham, relates 
particularly to that well-known description of heating apparatus 
generally cousisting of a series of tubes placed in the flues 
behind the boiler, through which the water circulates, and, receiv- 
ing the heat from the flues, becomes heated before passing to the 

iler. 

The improvements consist in the use of jets or currents of steam 
for the purpose of removing or preventing the formation of the in- 
crustation or deposit, and which may be applied and directed against 
the exterior surfaces of the pipes or other heating apparatus by 
means of a hollow steam pipe or shaft passing into the flue, and re- 
volving in the midst of the pipes, radiating perforated arms being 
connected therewith, passing above and beneath the pipes, from 
which arms jets of steam are forcibly ejected against the deposit or 
incrustation on the pipes, which becomes thereby removed, and is 
afterwards prevented from accumulating. 

Fig. 1 represents a plan view of the heating apparatus, showing 
the method of arranging the several layers or series of pipes so as to 











confine the passing heat to the spaces between the flanges; this 
view also shows (partly in section) the revolving steam pipe with 
perforated arms. Fig. 2 is an end view of the apparatus. 

In Figs. 1 and 2, a, a, are the pipes, placed in the main flue, 
through which water passes and is conveyed to the boiler, and be- 
comes heated therein by the waste heat passing from the furnace 
through the main flue to the chimney ; these pipes are supported, 
one series above another, by the square flanges b, b, b, which also 
form partitions or side walls to the main flue, and in the midst of 
these pipes is a hollow steam shaft c, from which project perforated 
arms d. When steam is admitted to the shaft a rotary motion is 
given thereto by means of the wheel e, or other equivalent, which is 
turned by hand, thus giving to the arms d a rotary or partially 
rotary motion, at which time steam issues therefrom in jets, and is 
distributed and ejected with sufficient force against the exterior of 
the heating pipes, to keep them perfectly free from any exterior 
deposit, which usually prevents the heating of the water to a con- 
siderable extent. 


oonens a — 








Tus distinguishing feature of this |invention, patented by J. B. 
Fuller, of Claremont, U.S., consists in subjecting the vegetable 
fibre to a squeezing action after the said fibres have been softened 
by heat and moisture, whereby the foreign substances, such as the 
silica, resin, and gummy materials, between aud around such fibres 
are squeezed out and removed; and after a sufficient number of 
such operations, the fibres are in a condition for being carded, drawn, 
or spun in any usual manner. 

In cases where the vegetable fibre is in the native state it is intro- 
duced into a vessel; the same is closed, and the mass subjected to 
a curing operation, consisting of steam under pressure and hot 
water, which softens the gummy, resinous, and foreign matter 
associated with such fibre. It is then passed through rollers, to 
squeeze out such foreign substances as have become soft or been 
dissolved, and subjected to a rubbing operation between corrugated 
surfaces, to which steam or hot water—or both—are supplied ; this 
opens and separates the fibres from each other, and, at the same time, 
causes the remaining foreign substances to be washed away toa 
considerable extent, and the fibre may pass to the carding, picking, 
and spinning operations now usual. 

In the engraving a, Fig. 1, is a vessel adapted to receive the 
table fibre in a position parallel to the rollers 6, c, at the bottom of 
such vessel; d is a cover or manhole, through which said vegetable 
substances are introduced ; ¢ is a pipe to admit hot water, and "Ae 
@ pipe to admit steam, by which the contents of the vessel are kept 
at the necessary oe until sufficiently cured. The rollers 
6 and c may be set suf ciently tight together to prevent leakage, or a 








FULLER'S SEPARATING AND CLEANSING VEGETABLE FIBRES. 
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valve may be used in the throat g. When cured the material is 

ressed in a regulated quantity through the throat g to the rollers 

,c, by the reciprocating fork 4. The rollers 6 and care of dif- 
ferent sizes, or geared together so that one moves faster than the 
other, in order that the surfaces may rub on each other, to split and 
lay open the stalks or other vegetable substances; and from these 
scien said substances pass upon the corrugated bed i, and are 
rubbed to pieces by the reciprocating rubber 4, that should also be 
corrugated, the corrugations being inclined backwards, to give a 
constant progressive movement to the material until it is delivered 
at the rear end of the machine, with the fibres thoroughly separated 
from each other ; and, to facilitate this operation, superheated steam 
is introduced through perforations in the bed i, and hot water can 
also be introduced, to wash out and convey away the woody por- 
tions and refuse matter washed and rubbed out from the fibre. The 
rubber & is to be kept down upon the fibre by suitable spring pres- 
sure, 

If the said fibre has gone through any previous operation—such 
as the ordinary retting and cleaning or breaking operations 
performed on hemp and flax—so that the fibre can be brought into 
the form of a roving sliver or bat, it is to be wound loosely on 
a reel, or placed in a cau, and introduced into a vessel to which 
steam and bot water are applied until the gummy and foreign sub- 
stances are sufficiently softened. The sliver or bat is then 
between squeezing rollers, to press out such foreign substances 
either by ing through ove or more pairs of such rollers 
as dalieeeeh fom the curing vessel, or by passing through 





such rollers after delivered from said curing vessel, but still hot. 
Fig. 2 is a section of the apparatus for treating the fibre in the 
mass. q is a cylinder, with a movable head r, on which isa steam 
dome r'; sis a perforated piston on the piston rod s' ; ¢ is a screw, 
acted upon by gearing ¢', or other suitable means for giving when 
desired an end movement to the piston. The mode of using this 
is as follows:—The lid r is lifted off ; the piston s is lowered to the 

ttom of the cylinder; the mass of vegetable fibre is introduced, 
the head r replaced, and secured by bolts or clamps. Water ig 
introduced by the pipes 1 or 2, or both, either heated or cold, until 
it rises to the try-cock 3; steam is then introduced through the pipe 
4, and the mass heated to the desired extent, and for the required 
length of time. The cocks are closed, and the perforated piston s 
forced up, which squeezes out of the fibre the dissolved substances 
and débris of the fibre, the liquid containing the same passing down 
through the perforated piston s, or up through the perforated head 
into the dome r'. The cocks 5 and 6 are then opened, to draw 
off this impregnated water, and these washing operations may be 
repeated as often as desired; after which, steam may be admitted 
into the cylinder through the pipes; and by a sudden relief of the 
pressure thereof, by opening the valve z, the expansion of steam in 
the fibre will loosen the same, rendering it light and flocky, which 
operations may be repeated until the mass is sufficiently light and 
the fibres separated for carding. The valve x is not to be kept open 
sufficiently long to cause the expansion of steam to blow the fibre 
out of the vessel g, but only sufficiently to lighten and puff up the 
mass, and cause the separation of the ultimate fibres thereof. The 
mass is then removed from the cylinder, and picked or beaten by 
any ordinary picking, beating, or other machine, which causes the 
separation of the fibres from each other before they adhere to each 
other in the act of drying. This cylinder g might be placed 
horizontally, with the blow-off dome at the near end where the 
piston rod passes through the cylinder head, so as to be able to use 
> agg head at the other end, for introducing and withdrawing the 
fibre. 





Tse Mexsey Dock Boarp ann Iron Contracts.—At the meeting 
of the Mersey Dock Board on Thursday the works committee 
brought forward a recommendation to accept tenders for 800 tons of 
round, square, and flat iron; and tenders from the following 
companies were pted subject to the iron being supplied accord- 
ing to the samples, and in strict conformity with the board’s regula- 
tions :—The Farnley Irou Company. 150 tons at £17 10s., all round; 
the Kirkstall forge, 200 tons at £9 10s., all round ; Monkbridge, 
150 tons at £9, all round; Mersey Steel and Iron Company, 300 
tons at £7 17s. 6d. for round and square, and £8 17s. 6d. for flat 
and round. 

Sree. Locomotives.—The Maryport and Carlisle Company have 
for some time past employed steel to a great extent in substitution 
of ordinary iron for the working parts of locomotives, and, as 
we are informed, with the most satisfactory results. The traffic on 
the line is principally coal and mineral. It has been found that with 
the ordinary iron tyres on the engine wheels, the distance run was 
not more than 90,000 miles—in many cases not more than 60,000 
miles—and the wheels require to be taken from under the engine 
for every 20,000 or 30,000 miles run, for repairs and “turning-up.” 
In the case of the steel tyres, however, the wheels will run 100,000 
miles before they require “turning-up” or repairing. The result 
of a very careful examination of the effects of wear leads to the 
opinion that these wheels will run from 350,000 to 500,000 miles, or 
equal to some twelve or fifteen years’ work of a daily average of 
about 100 miles. The difference of cost as between the two metals 
is not great; in the one case it ranges from £40 to £45 per ton, 
while the steel is about £55, the cost of labour in placing the tyres 
on the wheels being nearly the same in each case. The company 
have a number of boilers, axles, cranks, and eccentrics made of steel, 
in constant use on the line, and they have given the greatest satis- 
faction. These have not, however, been sufficiently long in 
operation to enable a comparison to be drawn between them and 
the ordinary iron portions of the locomotives; but there is reason to 
believe that the saving in point of wear will be equal to that effected 
by the substitution of steel for ordinary iron tyres. The ordinary 
eccentrics are expensive to keep up, but those which are made of 
hardened steel do not require any looking after for ten years, not even 
to the slackening of a bolt, so far as regardsrepairs. ‘I'he experience 
obtained on this, and we believe upon some other railways, points to a 
very important mode of saving in one of the largest items of cost in 
the working expenses of railways. The subject will, we have no 
doubt, receive careful consideration from the managers of railways. 
—Railway News. 

A New Ferry on THE River Mersey.—(From our Correspondent.) 
—-The want of a direct ferry between the south end of Liverpool 
and the Cheshire side of the Mersey, which has been long complained 
of, has been at length removed by the establishment of a ferry 
between the Harrington dock wall on the Liverpool side, and New 
Ferry on the Cheshire side of the river. This much-needed ferry 
was formally opened on Tuesday by his worship the Mayor of 
Liverpool, who, along with a select but numerous party of ladies 
and gentlemen, was entertained at a banquet given in honour of the 
occasion by Mr. R. A. Macfie, the owner of the New Ferry estate, 
and Messrs. Galloway and Sons, of Manchester, the contractors for 
the pier at New Ferry. The works, though not of a very stupendous 
character, are, nevertheless, extensive and important. On the 
Liverpool side of the Mersey the permanent structure belonging to 
the Mersey River Steamboat Company consists of a floating landing 
stage, which measures 120ft. in length by 30ft. in- breadth. The 
stage is securely moored in the river by strong mooring chains a 
short distance seaward of the Harrington dock wall, with which it 
is connected by a well-constructed wrought iron bridge 150ft. in 
length, and which weighs about 60 tons. The stage, the deck of 
which is supported on a pontoon made of wrought iron, which rises 
and falls with the tide, was constructed by Messrs. Bowdler, 
Chaffers, and Co., iron shipbuilders, Seacombe. The bridge, which 
is in every respect convenient and highly serviceable, was made by 
Messrs. H. Grayson and Son, Liverpool, from designs by, and under 
the superintendence of, Mr. Douglas Hebson, engineer, of this 
town; both structures and their concomitavts being admirably 
suited to the purposes of an extensive ferry business, and fully 
provided with lights and other conveniences. The pier on the 
Cheshire side of the Mersey, at New Ferry, which is at once 
elegant and commodious, has been constructed from the designs of 
Mr. James Brunlees, of Victoria-street, Westmirster, who bas most 
successfully carried out works of a similar character at Morecambe- 
bay, in viaducts on the line of the Ulverston and Lancaster Railway, 
and is now about to construct a railway viaduct across the 
Solway Frith on the same principle. The piers now atout to be 
erected at New Brighton and Rhyl are also from designs by the 
same engineer. ‘I'he New Ferry Pier commences from the land 
end with three rows of wrought iron lattice girders, 60ft. in length 
and 4ft. Gin. in depth, supported by cast iron columns 12in. external 
diameter, securely whe with angle irons, the platform, of 4in. 
planking, being laid on the bottom flange of the girders, which 
thus form a substantial parapet. A centre girder divides the whole 
width of the roadway into two, each of which is 9ft. wide. The 
pier proper is 850ft. in length, consisting of 14 bays or spans, each 
60ft. in length; at the end of this is a cluster of piles to form a 
steadying point of attachment for the top of the movable bridge, the 
end of which is connected with a floating pontoon by suspension 
chains hanging from a wrought-iron frame. The bridge itself is 
158ft. long and 9ft. wide. The pontoon forming the landing-stage 
is 100ft. long and 22ft. wide, and is moored up and down the river 
Ly four 1}in. mooring-chains, which can be controlled by proper 
gearing on the deck. This elegant fabric, in which lightness of 
structure has been skilfully combined with strength, was erected by 
Messrs. William Galloway and Sons, of Manchester, under the able 
and judicious management cf Mr. H. Hooper, who, as resident 
engineer, superintended and carried out the work. The pier and 
its landing-stage have both been erected at the sole expense of Mr 
R. A. Macfie. 
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‘nis invention, patented by Mr. J. Whitley, of Leeds, and 
Mr. D. F. Bower, of Hunslet, consists in forming wheel tyres by the 
aid of centrifugal force, as hereafter described. The patentees cause 
the mould to revolve, and while revolving force or cause to flow into 
it cast steel or other metal. In making cast steel tyres the cast steel 
is poured into the mould while revolving, and the steel forms itself 
into a rim or tyre of the form indicated by the mould. In making 
malleable iron tyres, that is to say, wrought-iron tyres, the ball or 
bloom is taken from the furnace, and forced, while in a molten or 
plastic state, into the revolving mould; the metal will thus assume 
the form indicated by the mould. The rims or tyres produced, as 
before described, if not of the finished or desired size, may be re- 
heated, and then hammered, rolled, or pressed out to the proper size. 

Fig. 1 is an external elevation, and Fig. 2 a view, partly iu sec- 


tion, of the machinery preferred to be employed in the manufacture | 


of the wheel tyres. 

A is a metal mould, lined with loam or loam wash, recessed to 
form the flange of the tyre; this mould is fixed on a spindle B; 
C is a feed spout, through which the molten metal is run into the 
mould; D, EK, are fast and loose pulleys for imparting rotary motion 
to the mould, or motion may be imparted through bevel gear driven 
by a pulley on a horizontal shaft F. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








THE BESSEMER PROCESS. 
S1r,—I see that M. Boman does allude to my process, but as I 


supposed his treatise had been brought to a conclusion in your | 


impression of the 31st March, I inferred that he did not mention 
the process at all. 


It would have been better if he had not alluded to it, for in the | 


slight and off-hand manuer in which it is named the want of sound 
information on the part of M. Boman is glaringly revealed. 

First, he tells us that there is, according to Mr. Bessemer, a good 
method for stopping honeycomb in Bessemer ingots, namely, to run 
a small quantity, about 1 per cent., of liquid pig iron into the ladle 
“at the time when the blast furnace is being tapped.” Next he 
informs us that what he calls the “short” quality of Bessemer 
metal made from bad iron can only be cured by casting into the 
ladle, when the Bessemer furnace is being tapped, a small quautity, 
about 1 per cent., of melted pig iron, containing manganese 
(spiegeleisen). What a boon it must be to the manufacturers of 

ssemer metal at Sheffield, Manchester, Crewe, Bolton, and 
Wednesbury to learn that, by running 1 per cent. of pig iron into 
their ladles “when the blast furnace is tapped,” they will be 
delivered from the plague of honeycomb. The liquid pig from the 
said blast furnace is, I presume, to be transmitted by electric 


telegraph from the hematite works to the Bessemer establishments | 


all over the kingdom. 

Again, wkat a saving can now be effected by the firms using the 
Bessemer process, if they will abandon the use of the “ short ” iron 
they are now bothered with, and which requires spiegeleisen to 
keep it from being ‘too short,” and employing only those far cheaper 
and more common brands of iron, which come out all right from 
the Bessemer process, without spiegel doctoring, and are, I suppose, 
“long irons” in contradistinction to the “shorts.” Prepare, ye 
spiegeleisen merchants, to retire from business, for it is clear that 
M. Boman has superseded 
instances where simple-minded 
“short” iron, and Loctering it with this expensive drug called 
Spiegeleisen. 

I think M. Boman need not thank the translator of his work for 
the final remarks in his treatise; far better would it have been had 
taey remained untranslated. 

Then we are gravely informed that the homogeneous nature of 
Bessemer metal has been “lately ” proved by its having been drawn 
into wire. Why, it was proved more than seven years ago in 
tin plates of unrivalled excellence. Again, a remark of Mr. Vickers 
18 quoted, to the effect that soft cast steel stands the hammer better 
than hard cast steel. If Mr. Vickers ever uttered such a remark, 
he should revise it, or ask M. Boman to amend it. The statement 


iy material, except in those trifling | 
manufacturers will persist in using | taining a review of my late work on ordnance and armour, has just | 


is simply absurd, and well calculated to mislead non-practical men ; 
the reverse being true. 

M. Boman says the manufacture should not try to make Bes- 
semer metal supersede other cast steel; because, says he, the quantity 
of such steel is too insignificant. So insignificant is it, tbat although 
the quantity of Bessemer metal manufactured is very large, that 
| melted in crucibles far exceeds it in quantity, and the production of 
| pot melted steel is daily increasing rapidly. 
| Bessemer iron, says M. Boman, is sometimes “hot short.” Let 

him show me any uot treated with spiegeleisen which is not “ hot 
| short” and I will give him weight for weight in gold for it. He 
thinks also that the Bessemer metal eats into the brickwork and 
gathers sulphur from it. Is he sure the sulphur does not come 
from the moon? Sulphur in fire bricks and ganister. What next! 

We are told that “short” Bessemer iron does not crack at the 
corners when rolled, but is not improved by the working, and is a 
| good and serviceable material when cold!! But it most obstinately 
| cracks at the edges, and is so serviceable when cold that scrap iron 
| dealers will not take itasa gift. If the world is not to learn the 
| true nature of iron and steel until revealed by the controversies of 

Fremy and Caron, there will be a respectable interval of time 
intervening; and probably the simpler problem of paying off the 
national debt will “ ad interim solved. 
The cause, says M, Boman, of the “shortness” in Bessemer iron 
| is still unknown. M. Boman should speak for himself, but as I 
| foresaw that “ shortness” and its cause when Mr. Bessemer read his 
paper here seven years ago, and as la few days afterwards provided 
the remedy, I must say that to M. Boman a great deal relating to 
the subject he treats of appears to be as yet unknown. M. Boman 
speaks of introducing “ an effective foreign body” into the ladle. I 
think we should be sparing of “effective foreign bodies,” for they 
are not over-plentiful, Rosert Musuet. 
Belgrave House, Cheltenham, 10th April, 1865. 








| TESTING THE POWER OF ENGINES. 
| 14th of March, and the description of friction brakes as used in 
France, given by “T.S.” iv your last, allow me to call “ Brake’s 
particular attention to ‘“'T. 5’s” recommendation to substitute a 
dynamometer for the weights. In “ Brake’s” case a common 
Salter’s spring balance to weigh up to 100 lb. would do, which to 
load an engine to seven horse power, supposing the shaft to make 
fifty turns per minute, would require a lever about 8ft. long. Of 
course the weight of the lever itself would have to be taken into 
account, Having some time ago seen a friction brake with weights 
applied to an engine, which | think indicated some 40 or 50-horse 
power, it seemed to me to be very difficult, if not impossible, to 
adjust the friction so nicely as to keep the levers from touching one 
or other of the stops; it seemed to be always either resting upon 
the lower one, when the power exerted would be less than that 
indicated by the weight, or pressing against the upper one, when 
| of course it would be greater, and the noise made by the lever 

striking the stops was something frightful; but this, as well as all 
| danger of overturning, would be obviated by using a spring, and 





the pressure exerted could be at once read off without the trouble of | 


adjusting the weights. J. 
London, 5th April, 1865. 





MR. HOLLEY’S “ ORDNANCE AND ARMOUR.” 
Sir,—A copy of the Mechanics’ Magazine of January 20th, con- 


| been brought to my notice. The book has, I am aware, so many 
| real shortcomings—some of which you have mentioned in your 
able review of it—that 1 cannot afford to have an obviously ignorant 
| notice of it = unanswered, 
| The Mechanics’ Magazine states that the work is simply 
book of paragraphs and cuts about guns and armour,” and that 
people “ who have been too busy to paste up a scrap-book of news- 
paper paragraphs referring to their pursuits may as well not buy 
this book,” and further warns the public against it in a similar 
| strain. Itis but just to state that no less than 242 of the engravings 
- —— having never been published before; and that various 
| facts o 





some little importance—for instance, the accounts of the com- 


| §rr,—Referring to the inquiry of “ Brake” in your paper of the 


“a sorap- | 


| 


BOWER’S MANUFACTURE OF WHEEL TYRES. 





| petitive trials of rifled guns iu 1861, and of the greater part of the 
| British and many of the American experiments against armour plates, 
| as Officially reported, have never before’&ppeared in any publication, 
| As to the other matter, such as it is, perhaps one-half has been derived 
| from personal observation and research in Government factories 
and offices, 
But the Mechanics’ Magazine states that the author of my book 
“wants the most elementary and fundamental principles that would 
| enable him to write upon gunnery ;” and instances only the fact that 
| “he is actually so ignorant as to say that the longitudinal stress in 
| a tube submitted to internal pressure is four times the transverse 
tension.” In view of this ignorance the Mechanics’ Magazine advises 
| the author to “tuin to the very first work on the strength of 
materials, or let him simply work out the relative amount of metal 
there is in the longitudinal section of a cylinder compared with its 
cross section, and then let us hear whether this is really true— 
| whether, indeed, most schoolboys are not aware that ‘ the theoretical 
| resistance of a cylinder under internal pressure to cross fracture’ is 
| twice, and not four times, as great as its resistance to splitting 
| longitudinally.” The author has turned to the very first work, and 
also calculated the relative amounts of metal in the longitudinal and 
| cross sections of acylinder. The results are as follow :—* “ Let us 
| suppose that we have a hollow cylinder, say 12in. long, the calibre 
being lin. in diameter and the walls lin. thick, giving an external 
| diameter of 3in.; suppose this cylinder to be perfectly and firmly 
| closed at its ends by screw plugs, or any other sufficient means, let 
this be filled with gunpowder and fired. The fluid will exert an 
equal pressure in every direction upon equal surfaces of the sides 
| and ends of the hollow cylinder. Let us next examine the resisting 
| power of a portion of this cylinder, say lin. Jong, situated in the 
middle, or equally distant from the ends, so that it shall not be 
| strengthened by the iron which is beyond the action of the powder. 
| The fluid enclosed by this ring of lin. long contains an area of 1 
| square inch if a section be made through it in the direotion of its 
| axis; and the section of the ring itself, made in the same direction, 
| will measure 2 square inches. We then have a tenacity or cohesive 
force of 2 square inches of iron in opposition to an area of the fluid 
| measuring 1 square inch ; and if we take the tenacity of the iron at 


r 65,000 Ib. the cylinder will not be burst in the direction of its 


| length, unless the expansive force of the fluid exceed 130,000 Ib. to 
each inch. Next, let us suppose a section made through the cylinder 
and fluid transversely: ‘The area of the fluid, equal to the square 
of the diameter of the hollow cylinder, is 1 circular inch, and the 
area of the whole section, the diameter being 3in., is 9in.; deduct 
from this the area of the calibre and we have 8 circular inches, that 
is, the section of the iron is eight times greater than that of the 
fluid; and if we take, as before, the iron at 65,000 lb. per inch 
cohesive force it will not be broken unless the force of the fluid 
exceed 520,000 lb.” 

So that the resistance of a cylinder proportioned like a gun, 
which any authority but the Mechunics’ Magazine would have 
admitted to be the kind of cylinder meant in a book ou guns, is four 
times, and not twice, as strong to resist cross fracture as to resist 
splitting. Indeed this fact is not only mathematically true, but 
notoriously well known. As Professor Treadwell further remarks : 
| —“Since such a cylinder, if the materials be in all directions of equal 
| strength, will possess four times the strength in one direction that 
| it does in another, it will form a cannon of equal strength if the 
fibres be directed around the axis of the calibre, It is this fact 
which gives the great superiority to the various kinds of twist 
gun barrels.” > 

Regarding the following statement :—* When the elastic limit 
of wrought iron has been exceeded, and it has acquired a permanent 
elongation, it will set no further by a repetition of the same strains,” 
our reviewer says that “the only proof that a bar or beam has been 
strained ‘ beyond its elastic limit’ is to be found in the observation 
whether or not this set increases by a repeated application of the 
same load.” Now if the latter statement contradicts the former, 
then our reviewer means to say, in other words, that when a bar is 
permanently elongated so that it can be elongated no further, that 
it can then be further elongated. 

We next learn that “Mr. Holley is an adherent to the absolutely 
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ridiculous notion that the strength of iron is increased by stretching | 
beyond its elastic limit. The only excuse he can cite is that the 
opinion has been held by a much higher authority than himself— 
such as Mr. Fairbairn, who, however, repudiated it the other day at 
the Society of Arts.” Seeing that I had printed the opinion of Mr. 
Fairbairn before he repudiated it, the style and animus of this 
criticism are perhaps unnecessarily severe. 

The author's statement that “ fractures are likely to occur when 

parts under vibration suddenly increase in size, for instance, when 
the plates of a boiler overlap,” is pronounced a ‘fine specimen of 
loose writing ;” and the term “ vibration” is called a “cloak for 
ignorance ;” for, says the reviewer, *‘ how can any boiler (except, 
perhaps, a locomotive boiler) be subjected to vibration?” A loco- 
motive boiler, then, can, perhaps, be subjected to vibration! I will not 
beso bold as toassert positively, after this “perhaps,” that a locomotive 
boiler moving at forty miles an hour over a rough line can vibrate, 
but 1 may say that it is the opinion of several railway engineers 
that it does vibrate, and that this vibration gradually weakens its 
joints. 
. The Mechanics’ Magazine is greatly incensed, because “‘ the author 
has omitted every direct mention of Professor Peter Barlow,” who 
was ‘the first to show that a thick cylinder is very much less strained 
by internal pressure at its outside layers ;” and because, “* whenever 
Professor Barlow is mentioned, this only occurs casually,” and 
because * Professor Barlow's investigations are only mentioned at 
secoud-hand.” Jt seems that Professor Barlow was mentioned, 
after all, as the first demonstrator of the fact under consideration— 
mentioned three or four times, in fact, and again referred to in the 
index, under the head of * Barlow, Peter, Esq., on the S:rength of 
Cylinders.” This is a very serious criticism. Should the J/echanics’ 
Magazine allow avother edition of the work to appear, Professor 
Barlow shall certainly be mentioned. 

Perhaps the most crushing blow delivered by the AJechanics’ 
Magazine is that the publication of ‘certain * blue books, privately 
printed by the War-office on tho Shoeburyness trials—sbould that 
ever take place—would take away the last scrap of value sticking to 
this work !” 

In trying to make an abstract of some of the information regard- 
ing the American practice contained in this “ utterly crude and ill- 
digested compilation,” the Mechanics’ Magazine states that the 
Columbiade, Dahigren, «nd Parrott guns “ are all cast according to 
Captain Rodman’s process,” which will be good news for Captain 
Rodman—xot obtainable, however, from the boo: under con- 
sideration. 

Finaliy, the Mechanics’ Magazine avers that “ the author’s scissors 
and paste-pot have been vigorously handled with regard toour own 
pages.” ‘Lhis is “the most unkindest cut of all.” 

Tioy, New York, March 9th, 1865. A. L. Horrty, 

sok 


ON THE MEASUREMENT OF THE RESISTANCE OF YOLTAIC 
BATTERIES, ile. 

Sir, —Both in theoretical investigations and in the practical appli- 

cations of the electric agency, the electrician frequently requires to 





determine the value of R in the formula I = kay’ which expresses 


the power or intensity of a voltaic current. In many of these appli- 
cations it is advisatle that R, the internal resistance of the batiery, 
should be brought as nearly as possible to an equality with r, the 
external resistance in the circuit. Practically, in the application of 
the above formula, there is seldom any difficulty in the determina- 
tion of the value either of E, tue electromotive torce of the battery, 
or of r; since in the former case the tension of a single cell of the 
electrometer employed, generally some modification of that of 
Daniel!, may be adopted as a unit, or as representing a determinate 
number of units of electromotive force; while in the latter case the 
measurement may generally be made by very simple means and with 
ordinary instruments. In regard to the measurement of R, { am 
not aware that any means have yet been suggested in which the 
use of a galvanometer affording comparative indications—a tan- 
gent or a sine instrument—has been dispensed with, or which, from 
the absence of all complication, is well adapted to practical require- 
ments. The object of this no‘e is to supply the desideratum in 
question. 

In the appendix to Mr. RK. 8, Culley’s excellent “ Handbook of 
Practical Teiegrapby,” p. 177, the following method of measuring 
the resistance of batteries is given from the “ ‘T'raité d’Electricité ” 
of De la Rive :— 

“1. Connect the battery on short circuit with a galvanometer of 
which the resistance is kuown, and note the deflection. 

“2, Lengthen the circuit by resistance coils. | 

“3, Note the deflection now obtained. 

“4, Multiply this last deflection by the resistance added in the | 
second operation. 

“ Pind the difference between the first and the second deflections, 
and by it divide the product obtained in the fourth operation. The 
quotient, less the resistance of the galvanometer, will be the resist- 
ance of the battery.” 

‘Thus, let D be the deflection obtained on short circuit ; 

Ri, the resistance of the short circuit including the battery and 
galvanometer ; 

r, the additional resistance added ; 

and d, the deflection after this resistance has been added. 

Then 
Ded: Di:r: R+yr, 





and, 
Se 22 nt who Ee, oe 
~ Sanat ~ D—d Dd" )y=da' 
or, simply, 
a d. 
~ D=d’ 


from which the resistance of the galvanometer has to be subtracted | 
in order to obtain that of the battery. 

This is probably the least tedious and the most practical method | 
with which the author of the above-mentioned work was acquainted, 
and appears to be that which has been most frequently adopted. It 
is to be observed that the deflection D and d must necessarily be 
comparative, and consequently require to be obtained with due care 
by means of arsine or tangent galvanometer. 

The latter observation applies also to a method which was sug- 
gested to me by Mr. F. C, Webb, and in which the resistance sought 
is obtained experimentally, without the necessity for calculation. 
The metho? is as follows :-— 

1. connect the battery in circuit with any known resistance, | 
including that of the galvanometer, and note the deflection obtained. | 

2. Double the external resistance in the circuit. The deflection | 
will now be greater than half that obtained in the first instance; 
since a portion only of the total resistance Las been doubled. 

3. Add resistance in the circuit until the deflection is reduced to 
exactly one-half of that previously obtained (1) ; the resistance last 
added will equal that of the battery. 

Thus, in tue following diagram :— 

Let A B represent the electromotive force of the battery ; 

A a the resistance (i) of the battery, which is to be determined ; 
aud a the external resist- 
ance including that of the 
; galvanometer. 

i‘ The intensity of the cur- 
rent (1) traversing the circuit 
A O will be according to 
Obm’s fundamental law :— 
F meen - 4 AB 
Cc ¢ Cc 1 AG 

Now, if the external resistance, a C, be doubled, the total resist- 

ance in the circnit will be A c; and the intensity of the current (2) 


will evidently be greater than I = AS 


Fic.t. 
8 ic.) 








~2A0 


When, however, the additional resistance c C' has been inserted 

in the circuit, the intensity (3) will be— 

AS AB. 

AC! Zac’ 

the deflection upon the galvanometer showing that the total resist- 
ance has now been doubled; aud, by Euclid’s third axiom, since 
aC=CecOl=Aa. 

In the method now to be described, the use of a galvanometer 
affording comparative indica- " 
tions is unnecessary, since, as n FIG, 2. 
in Mr. Latimer Clark’s system 
of measuring the intensity of 
currents, which I shall presently 
refer to, the measurements are 
obtained by repeating a given 
deflection of the instrument; 
though in this case the deflection 
is constant ovly in two succes- 
sive operations in testing each 
battery. 

To the galvanometer which is 
employed is attached a shunt r', 
of a resistance equal to that r, 
of the galvanometer itself. ‘This 
shunt may be so arranged as to 
be readily included in or discon- 
nected from the circuit by means 
of a metallic pin. 

Rute 1 Connect the shunt r! 
with the terminals of the galva- 
nometer, complete the circuit by meansof the battery of which the 
resistance is to be measured, and note the deflection obtained. 

2. Disconnect the shunt! from the circuit. The deflection will 
now be increased. 

3. Insert resistance at S until the original deflection is again ob- 
tained. The resistance thus added to the circuit will equal that of 
the battery. 

Thus, referring to Fig. 1, let the joint resistance of the galva- 


nometer and shunt ( aan according to the law of derived cir- 
r+r 


I= 





cuits) equal a C; the intensity of the current (1) traversing the 
whole circuit will be— 
a AB 


1 ——. 
AC 


But, since r = 7', the intensity of the current traversing the gal- 
vanometer will be— 
_ &B 


~2acd 

When the shunt is disconnected from the circuit (2) the resistance 

1 

external to the battery will be doubled, since r = 2 e 3 and, 
r+r 


1 
"T:pt: aC: ae, 
r+ri 
the intensity of the current traversing the galvanometer will now 


be less than I = oF but, since a portion only of the total resis- 


AB 
ZAC 
When (3) the additional resistance, e C!, has been added to the 
circuit, the intensity of the current becomes 
AB 
AC” 


as 


tance has been doubled, greater than I = 


I= 


which is equal to | = aay that of the current which gave the 
original deflection upon the galvanometer. And the total resistance 
in the circuit has now been doubled; therefore, since aC = Cc, 
cC! = Aaa, the resistance to be determined. 

‘lo give an arithmetical example of this system of testing :— 

Let the resistance, R, of the battery to be tested equal 5 units; 7, 
the resistance of the galvanometer = 80 units , r!, thatof the shunt 
= 80 units; and let E, the electromotive force of the battery—say, 
of 9 elements of Daniell—be expressed as 900. 

Theu the inteusity of the total current (1) may be expressed as— 

900 
= = 20. 
: 8U X 380 
80 + 30 


But the intensity of the current traversing the galvanometer will be 
only I = 10, giving a deflection, say, ot 10 deg. ; one half of the 
current taking the path of the shunt r', of which the resistance 
equals that of the galvanometer. 

When the shunt is removed the intensity of the current (2) 
will be— 


R+ 


900 
kh + 80 
The original deflection will, therefore, be somewhat increased, 
although the conditions for measurement have here been purposely 
mae very unfavourable. ; 
When, by the insertion of additional resistance at S (Fig. 2), the 
deflection (3) becomes exactiy 10 deg., the formula expressing the 


= 10°6 nearly. 


| intensity ot the current passing through the galvanometer will stand 


thus— 


| 


| as ever have been imported, he thinks it may be of service to those 





= 900 
R+ 80+5 i 
and 5 units, the resistance last added in the circuit to reduce the de- 
flection, equal to the value of R, which in the equations we have 
supposed to be unknown. ; 
it is, however, particularly to be observed that, in practice, the 
values of r and r' should be much smaller, in proportion to the 
value of R, than in the above example, It is, in fact, advisable that 


= 10; 





R should constitute the greater portion of the resistance in circuit, 


| since otherwise, as is shown by the example, the difference in the 


intensities (2 and 3) is so small as to be insufficient to allow of accu- | 
rate measurement. Whereas, if we suppose that R = 40 and r = 10, | 
the respective values of these intensities would be— 


900 } 


900 
= = 18 = pace — 
I= 18, and 1 R+l0+4 =2 


k+10 
the difference between which would allow an ample margin for 
adjustment. 

This mode of measuring the resistance of batteries, which I trust 
may be found of some utility by the practical electrician, suggested 
itself to me as a consequence from the principle adopted in the sys- 
tem of measuring the comparative intensities of currents which is 
described at paragraph 51 of Mr. Latimer Clark’s Report to the 
Government Telegrapbic Committee. ‘The latter system, which 1 
have found very convenient in application, allows ot tbe use of any 
ordinary galvanometer or “indicator” for the purpose in view, 
while removing accidental causes of error to which the operator may 
be liable when employing more complicated instruments. A certain 
deflection—say, of 10 deg.—is fixed upon as a standard, and is 
repeated in every measurement. Thus, when the deflection is 
greater than 10 deg., which it should be in all cases, excepting that 
of the minimum intensity to be measured, it is reduced by joining 
an ordinary resistance coil to the two terminals of the galvanometer, 
in such manner that a portion of the electricity may pass through 
the resistance coil, and by increasing or diminis! the length of 
the coil, until the needle of the galvanometer stands at the same 
angle as before. The number of units of resistance (n r') in the coil 





is then noted, the resistance (nr) of the galvanometer having previ- 


ously been ascertained. The intensity of the current is then ex- 
pressed by the equation— 
Fe Ot Or 
nrt 





Desmonp G. FrtzGerarp. 
7, Camden-terrace, Wandsworth-road, Clapham. 





STEEL TIRES. 

Siz,—I have read with pleasure your remarks on steel tires and 
rails in the last two numbers of your valuable paper, for which, I am 
sure, the railway proprietors of this country are ready to offer their 
warmest thanks. 

The writer having had some years’ experience in cast steel tires, 
axles, cranks, boilers, eccentrics, &c., and being under the impres- 
sion that as good steel tires are being manufactured in this country 


who have not made a trial of steel to know what mileage may be 
expecied from cast steel tires of Sheffield make. In Tue Encineer 
of last week Krupp’s onty are named. The traffic on this railway is 
chiefly minerals and the engines have six wheels, 5ft. diameter, all 
coupled, weighiug from 28 tons to 30 tons, exclusive of tender. The 
best iron tires do not run more than 90,000 miles, many not more 
than 60,000 miles, or about eight years, aud the engines have to be 
lilted every year for the purpose of turning up the wheels. 

Cast steel tires, made Ly Naylor, Vickers, aud Ov., of similar 
thickness, and used on the same engines, run from 90,000 miles to 
100,000 miles before turning up is necessary, and, calculating from 
periodical examination and decrease of thickness, will run from 
twelve'to fifteen years, averaging 100 miles a day during the whole 
of that period. best Yorkshire iron tires cost about £40 per ton, 
steel £50 per ton. 

‘There is also a very important saving in the use of steel axles for 
‘ ngines and tenders ; an iron axle will wear out three sets of axle 
box brasses for one of steel, which is a large item in locomotive 
repairs. Good gun metal eccentric straps, working upon ha d steel 
eccentrics, require no repairs at ail. 

Much more migit be said in favour of steel as compared with 
iron, but tires and axles being of the greatest importance, I shall 
leave the other smaller items for the present. M. C. &. M. 

Maryport and Carlisle Railway, 

Maryport, April 11th, 1865. 


TWIN SCREW ENGINES, 

Sm,—I have always understood that the reason why you allowed 
so much of your valuable space in ‘Tne Engineer for the use of 
your correspondents was for the sake of encouraging a fair and 
useful discussion of engineering subjects, which were likely to be 
generally interesting and beneticial tu the different branches of the 
profession.. And that such discussions are often the means of 
eliciting and spreading a great deal of useful information there 
can be no doubt about, for through such interchanges of opinions 
practical men often get invaluable hints from theoretical mev, as 
“a kuowledge of the exact sciences must be valuable under every 
circumstance of life, and this knowledge, when united to sound 
judgment, is irrevocably the forerunner of a sound and perfect 
construction.” But it 1s equally true that theoretical men would, 
without the advice and assistance of thorough practical men, 
commit mauvy blunders that the latter steers clear of, on account of 
his practical experience and knowledge. 

It is, however, necessary in all such discussions to adhere strictly 
to the subject in question, and to give and receive advice in the 
proper spicit, without losing sight of the main object in view, viz., 
diffusion of engineering kuowicdge ; for when we first come to iim- 
pute motives aud purposes, we pass over from a scientitic discussion 
to a mere paper squabble, which is unworthy of your columns. 

Having thus expressed the views with which I entered upon the 
discussion of the merits or demerits of Mr. Burgh’s design for twin 
screw engines, 1 am sorry to see that that gentleman differs so 
widely from me in the way of discussing engineering subjects. 

My plain and unvarnished statement, which, 1 am sure, every 
marine engineer and mechanic can understand, has evidently been 
a little too much for Mr. Burgh, since he lias been obliged to take 
refuge in a lot of fencing with words, instead of going into the 
question itseli and prove, in an engineer and workman-like manner, 
tuat 1am wrong in any of my assertions. Mr. burgh’s letter is only 
iutended for superficial readers; but to those who have gone care- 
fully over the ground and followed me, it will be evident that he 
has, in no single ivstance, proved any of my remaks to be wrong, 
and | shall, therefore, only refer to my letter published in THE 
Enainces of 3ist March, without troubling you and your readers by 
going over the same ground again. 

Betore concluding, however, I will, with your permission, answer 
as shorily as possible sume rewarks in Mr. burgh’s last letter. 
He says that nuts never stick, as they are now generally made of 
gnn metal. ‘Tis is so far from being the general practice of marine 
engineers, that the cases where Mr. Burgh has seen tuis must be 
quite exceptional. 

In respect to Mr. Burgh’s remarks about the single piston rod 
engines, 1 find that I have not been explicit euough, as 1 ought to 
have stated that the mauhole is in that cover where no piston rod 
passes through. 

As Mr. Burgh next wishes me to contemplate my own imperfec- 
tions as to my knowledge of the practice of some of our best 
engineers, I must in justice to myself state that I have for years not 
only worked the engines of our first marine ergineers, but also been 
engaged in the factories,of our best manufacturers of marine engines; 
perhaps the very reason why | am more diflicult to satisfy. 

In conclusion, Mr. Burgh says that he has carefully considered all 
the ditliculties which I have pointed out. After this acknowledgment 
1 can only regret that he has not succeeded in obviating them, but 


| leit them where they were. 


lv auswer to Mr. Grieves’ request to furnish a design for twin 
screw engines, 1 can only say that 1 shall be happy to supply him 
with same, but, as my time is fully occupied wiih remunerative 
work, I shall have to charge him the usual professional fee for doing 


80. 
27, Leadenhall-street, E.C. 
llth April, 1860. 


Lewis OLRIce. 


STEAM FIRE ENGINES. 

Sir,—No. 482 of THe Encineer contains a report out of the 
Danish paper, Dagbladet, whici states the bad effect of an Euglish 
steam fire cogine uuring a severe frost ata fire. 

1 am very glad to be in the position to give you in a few words 
some good information of the results of a steam fire engine with 
two horizontal pumps, made by Messrs. Merryweather and Sons, 
in London. ‘he steam fire engine, “Ameise,” was tried in the 
month of December, 164, in presence of several engineers and the 
notabilities of the town of Chemnitz, in Saxony. ‘here was a 
temperature of about 4 to 5 deg. Réaumur, or more, so that the 
water froze when it fell dowa, and rattled down to the ground. 
The water in the boiler was brought in a quarter of an hour before 
lighting the fire. Boiler and water were completely cold. The 
steam, in spite of the frost, got up in the shurt time of fifteen 
minutes from the lighting of the fire, and the engine worked with- 
out being disturbed by any delay, aud threw the water through 
four nozzles at the same ume, to the height required, so that the 
spectators were well satisfied with the engine. The pumps of this 
steam fire engine are constructed to make them suitable for cold 
climates, as they deliver the water at,their lowest level, audit is very 
easy to get them free of water aud prevent their ireezing by 
running the pumps one or two strokes after the suction pipe 1s 
removed from the water. CONSTANTIN PraFF. 

Chemnitz, March 30th, 1865. 





Sm,—We beg to hand you the two following letters, which we 
have this day received, with reference to one by Mr. Lewis Olrick, 
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which appeared in your impression of the 24th ult., and shall feel 
obliged if you will kindly insert them in your next number. 
Ssanp, Mason, anp Co. 


Copenhagen, 7th April, 1865. 
Shand, Mason, and Co., London. 

Dear Sirs,—Observing that in Tae Enerneer of the 24th ult., a 
Mr. Lewis Olrick gives a report of the working of the steam fire- 
engines manufactured by you, at a fire in Boldhuus-street, on the 
7th ult., we at once, on your behalf, applied to Mr. Riedel, who is 
the engineer of the engine, and requested him to inform us whether 
the account referred to is a true one, and if so to tell us the cause of 
the bad result. We enclose the rep!y from Mr. Riedel, from which 
you will observe that the bad result did by no means arise from any 
fauit or deficiency in the engine, but ovly from want of sufficient 
water. We remain, dear Sir, 

Yours truly, 
Ericusex, WILHJELIN, AND Co. 


(Signed) 


Copenhagen, April 7th, 1865. 
Messrs. Erichsen, Wilbjelin, and Co. 

Gentlemen,—The letter from Mr. Lewis Olrick in Tos Engineer 
of the 24th ult., which you have been kind enough to communicate 
to me, induces me to direct the following lines to you as agents to 
Messrs. Shand, Mason, and Co. Mr. Olrick gives, from the Dagbladet, 
a report of the performance of the English steam fire-engine manu- 
factured by the said firm, at the fre in Boldhuus-street on the 7th 
ult., observing, however, that his description is a free translation of 
the original report. So free a translation is it that even the autnor 
of the article himself would certainly entertain a doubt of its 
identity. 

I have more especially to observe that I (the engineer) did 
not, on the said occasion, declare ‘‘ that thue was a fault with 
the engine,” which, indeed, could never have come into my mind, 
it being in completely good order; and as little have I uttered 
that the unsatisfactory result was owing to the large nozzle 
of the hose. In this latter respect I quits agree with Mr. 
Olrick, that this reason would seem rather ridiculous. I need 
not say that on this, as on all other occasions, I had the necessary 
number of nozzles of different dimensions at hand. But the thing 
is simply this: that when water cannot be had the engine cannot 
be cmployed, and that was the case on the said occasion— 
the tub proving to be empty immediately after the engine had com- 
menced to work; and every attempt to procure the necessary water 
was (in the hard frost) in vain. No wonder, then, that when the 
engine must be stopped immediately after it had been set to work 
the jet could not obtain either the force or the height required. 
That the attempt, mentioned in Mr. Olrick’s report, to carry the 
hose up in the house opposite, and from thence to attack the fire 
(which attempt was, indeed, made, although not at my advice or 
request) ended in sn utter failure, was uot to be wondered at; for 
how could it be thought possible that after so considerable a pressure 
had been applied to bring the column of water up to the height of 
the said house (about 60/t.) when the hose was bent, in a right 
angle, into the garret storey, the jet could, nevertheless, have suffi- 
cient aor to reach the burning house on the other side of the 
street 

That the steam fire-engine arrived too late at the fire cannot be 
denied, but this depended upon circumstances entirely beyond the 
control of the engineer. ‘I'he steam fire-engine here is not at a 
station (as in London), where such engines are kept ready day 
and night, with the necessary attendant always at hand, ready, at 
the shortest notice, to start to the fire. No, there are too many 
prepaiations to make, too many persons to send for, too many 
orders to be giveu and obeyed, before the engine can start to the 
place of destination. To Mr. Olrick’s valuable information respecting 
the inconvenience of vertical pumps in cold climates, on account of 
the valves in the bucket being always covered with water, and 
when it is frost clogged with ice, 1] am sorry I cannot give due 
credit. I have never observed any such inconvenience in our 
engine, although it has for about five hours been working with a 
temperature of + 9} deg. Fah. (equal to— 10 deg. Revum.), to the 
greatest satisfactiou—as in general it has, on the several earlier 
occasions where it has been used, in every respect exbibited its ex- 
cellent qualities. Adding, that I leave it entirely in your discretion 
to make whatever use of this letter you may thiuk proper, 

I remain, Gentlemen, 
Most respectfully You: 
(Signed) Freperick Rigpe. 





MASTERS AND MEN. 

Str,—At a time when so many coutroversies are in progress 
between masters and men, perhaps you will kindly insert this letter 
in your next issue. The writer is a practical workman, and hopes 
to deal with the subject in a fair spirit, both to man and master. 
Commencing with trade combinations: I hold them to be perfectly 
legitimate, both by employer aud employed. The master buys a 
man’s labour at a certain price, and if be thinks the seller wants too 
much, he has a perfect right to withhold his purchase. The price 
of labour must vary according to the quantity in the inarket, and all 
commercial experience proves that a glut in the market lowers the 
value of thearticle. Suppo-ea master has bought yearly £15,000 worth 
of labour, is it reasonable toask him to continue tv pay that amount 
for it if he can get it for less? What legal or moral obligation has he 
to give that price if it isabove the current value? I know of none. 
And, on the other hand, the workman is justified in getting a 
higher price for his labour if the market value warrants it. 

But if masters or men combine tv inflate or depress the natural 
market value of labour, then I would term such combination unjust 
an‘ impolitic, and contrary to the iuterests of the capitalist, the 
workman, and of trade. One great difficulty with workmen is to 
get them to understand that their labour is a marketable article, the 
value of which varies according tu the value of the product of their 
labour; and another greater difficulty is to make the: understand 
free trade in labour, that is, the competition of one workman with 
another, They generally consider a certain amount of work to be 
a fair day or week’s work, and deprecate the doing of any more as 
injurious to the trade. This I covsider injurious and unfair to the 
superior workman. They argue thus:—You can do so much work 
per day, but most men cannot, »nd if you do so much the masters 
will expect others to do it. And this, to a great extent, is true, 
inasmuch as employers rarely make sufficient difference in the 
rate of wages they pay. For example, in our trade (engineering) 
a fair fitter or turner gets 333. per week, a first-class one gets 36s. 
per week. ‘Lhis, I contend, is too little, and as the employer gives 
no more than 36s., there is no inducement to a superior workman to 
turu out a great deal of work, and most superior men feel dissatisfied 
at this system. The trades’ societies like it, as it prevents men 
from doing a great amount of work that would otherwise be done. 
I have suffered from this myself, aud could point out specific cases 
to prove my argument. It is obvious that a workman can turn out 
as much work day work as he can piece work, if he was only paid 
for it. I myself work day work and piece work—by day on one 
job, and by piece on another. When I work by day, I always do 
rather more than what is called a day’s work. I could do half as 
much again, but I sbould not be paid any more. No, that is not the 
system, at least in railway shops. 

If I were to slip in and do my utmost on day work, I could only 
get, in my present employ, 34s. per week, and I should be at 
variance with all the workmen. Now let me ask, what induce- 
ment have I todo so? Steam. 








Nicket.—A highly important discovery of what appears to be an 
extensive and exceedingly rich vein of nickel has just been made 
ou the Duke of Argyll’s property near Inverary. For some time 
back this metal bas been worked at another spot on a small scale, 
but should the demand keep pace with the supply, there can be little 


doubt that this discovery may prove of considerable value to the 


estate. 
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(Concluded from page 219.) 
New Borine CyLinper. 

Tus machiné is also only 4ft. 9in. long, and the working cylinder, 
constructed of brass, A, is placed inside another cylinder of wrought 
iron, B, in which it is free to move from one end to another, and 
also to rotate. The back end of the cylinder A is packed with 
india-rubber, metallic, or other suitable rings C, so as to be air or 
steam-tight. The front end fits into a wrought iron crosshead D (in 
which it is free to revolve). This crosshead is slotted on each side, 
to fit into two slide bars E, E (carried from cylinder to end bearing 
of machine), along which it slides as the cylinder A is moved 
along inside the cylinder B in the process of boring. The 
sides of the above-named c ead D, where it fits into the slide 
bars E, E, is projected in front on each side of the slide bars E, E, 
between which is two cam bars F, F, partly forked on each 
edge of slide bars. The other end of the said cam bars, F, F, rests 
in notches, G, G, cut at intervals of 1jin. from each other on the 
inner side of the slide bars EB, E, and are constantly kept pressed 
against the bottom of the said notches by two spiral springs of steel 
wire, H, H. ‘Ihe other end of the cam bars, F, F, which work on 
centres, I, I, are so curved towards each other at L that the end of 
piston rod may strike them at the proper time. The operation may 
thus be explained :—The air, steam, or other motive fluid is admitted 
by the pipe K (which leads from one of the trunnions) into the 
wrought iron cylinder B, behind the back end of tho working 
cylinder A, and thus keeps it pressed outwards against the cross 
head D, which is kept in its place, or from going forward, by tbe 
two cam bars F, IF, each of which rests against one of the 
notches G, G, in the slide bars. It will thus be seen that when the 
tool has advanced 1}in. into the hole, the end of piston rod (the eud 
of which is allowed to go ljin. beyoud its limit) comes into contact 
with the cams or curved end of cam bars, F, F, at L, and thus 
caus:s them to slip over the notch into the next, and this is repeated 
for every L}in. bored till the end notch is reached. Tis will allow 
the tool to advanc+ at whatever rate it is cutting, ie., when the tool 
cuts rapidly, the cams will slip from one to another rapidly; while 
when the tool euts slowly, the cams will be so much longer in 
slippiug from one notch to another. 

On the two cam bars, F, F, are two diagonal wedges, M, M, which 
are pressed furward by spiral springs between the teeth of slide bars 
and cam bars. ‘I'his is to steauy the cam bars, and keep them iu the 
positions to which they are raised by the end of piston rod at each 
blow, and prevent the spiral springs, H, H, from pulling the cams 
to the bottom of the notches. Wuen the cam bars slip over, the 
ends of the diagonal wedges come against the next teeth of notches, 
and are pressed back into their normal positions again. 

The cross head, D, is provided with two copper breaks, N, N, 
pressed upon the side of slide bars by @poweriul spiral spring, 
regulated by a screw fitted with double handles, O, O, tor the pur- 
pose of enabling the break to be regulated by hand. This is to 
prevent the cylinder with crosshead and cam bars from slipping 
too violently from one notch to another. The above double 
handles, O, O, serve also to pull back the whole, by hand, when 
necessary to change the tool. 

The chamber into which the air is admitted into the iron 
cylinder B, and behind the cylinder A, serves to coutain a portion 
of air to act as a cushion to prevent crystallisation of the parts 
exposed to the direct concussiun of the biows, and also to relieve 
such shocks upon the carriage generally, 

At the back end of working cylinder, A, is the circular valve, P, 
with six or more inlet ports apd six or more exhaust ports. ‘his 
vaive is turned by a double spiral cam, Q, which is carried into end 
of piston and rod, in which are four rollers, R, R, R, R, which bear 
on both sides of the spiral wings of the cams Q. These spiral 
wings are so sloped that upon the reciprocation of the piston it is 
gently turned or twisted, aud with it the valve to which it is con- 
nected. ‘I'he slopes on spiral wings of the cam Q are so placed as 
to cause the valve P to open the iulet ports, to admit air to act upon 
the large area of piston, aud to allow 1t to exhaust again after the 
piston has struck a blow, when it will return, by a constant pressure 
upon the small area maintained, through the two ports X, X, and 
vice versd. 

The piston is prevented from turning in the cylinder by means 
of two flats, planed on each, which fit into correspouding flats on 
the bush and stuffing glands of cylinder. ‘The rotary motion of 
cylinder A, with piston and tool, is affected by a square bar S, work- 
ing inside the cam or spiral bar Q, which receives tue same turn at 
each stroke of piston as the valve. On the end of the square bar, 
outside the end of cylindet B, through which it is carried, is a 
double lever 1’, at eacu eud Of which are two pawls, working into 
a ratchet wheel U, on end of shait V, atid are so arranged as to give 
a continuous mvtion to the same. ‘This ‘shaft V is provided with a 
square part, on which is @ brass pinion wheel W, which works 
into a geared portion of workiug cylinder A at Y, and so causes 
it to rotate with the piston and twol by ‘the ratchet U aforesaid. On 
end of shaft V the brass pinion slides along the square part of 
shaft V as the cylinder A advances by the cams F’, F, slipping over 
the notches, 

It is, however, preferred, as aforesaid, to turn the shaft V by 
hand, either by means of a hand wheel and mitre wheel, working 
into a mitre wheel on shaft V, or by double levers with pawls, giviug 
a continuous motion to the two ratchet wheels on shalt V. At the 
end of the two slide Lars E, E, are two screws with steel points Z, Z, 
for the purpose of steadying the end of machine against the rock. 
The end of the tool is steadied in a bearing J, J, across the end of 
the two slide bars, in order to compel the tool to bore straight, and 
it is so arranged that upon turning the lever C, the top bearing or 
step can be easily lifted out when the tool requires changing. 


Macuine For TuNNELLING AND Datyine Avirs.—Fics. 1 anp 2, 


The carriage frame is so constructed as to enable the borer to be 
placed in any part and position, and to bore at any angio, in any 
direction on the face or sides of the tannel, and consists of strong, 
open, cast iron frame A, supporting oue or two columus B, according 
to the number of borers used, and runsupon four wheels fitted with pro- 
pelling gea: ©. In order to convey the machine to or from the rock, at 
intervals required for blastiuz, it is fitted with double brake D, D, to 
press upon the rails, and also with a poweriul screw clamp at top, 
actu«ted by a worm aud worm wheel 1b; so that, upon the machine 
being adjusted against the face of the rock for working, the brake 1s 
screwed upou the wheel, and the clamp jammed against the top of 
tunnel. Upon the column a! id is ted a jib F, which 
carries the boring cylinder by the two trunnions. The jib F, can 
be moved up and down the column op a screw inside by a worm and 
worm-nut, actuated by a hand-wheel G, and upon a clutch being 
put into gear with the screw and worm-nut by lever M, the same 
handle G, will move the column from side to side by turning the 
screw shaft, which has a pinion wo in a rack in the top and 
bottom cross slide-bars H, H. ‘he jib FP, is provided with a double- 
ledged circular rest at bottom I (mext the clawps which carry the 
jib on column). Between the double circular ledge is a worm wheel 
cast on the jib, into which a worm, actuated by a handle K, which 
willcause the jib to turn round. Upon the jibclamps L, L, being 
slackened it will swing round the colamp. ‘thus it will bo seen 
that the boring cylinder has five differemt:movements, viz :— 

ist. The boring cylinder can transit horizontally or at any angle 
from the horizontal to vertical position ; 

2nd. The jib with cylinder can transit completely round and side- 
ways; 

érd. The jib with cylinder can swing round the column; 

4th. The jib with cylinder can be raised up or lowered down 
the column ; 

5th. The column with jib and cylinder cen be moved from side 








to side. All the above various movements are provided with power- 
ful brakes, so as to render the whole perfectly steady while at work 
in any direction. 

The lower part of the carriage frame is eonstructed as low as 
possible, and there is ample room between the columns which will 
allow a passage low and wide enough to convey the debris through, 
while the machine is at work, either by wheeling, carrying, pitching, 
or otherwise, 

Macaine ror Sinking Perrenpicu.ar Suarrs.—Fig. 3. 

The carriage frame or cage A, lor carrying the borer, is an open 
framework hung by a chain, and is furuished with eight screw 
clamps b, B, b, B, which are clamped against the sides of shafts 
when lowered to the proper place for ——- The boring 
cylinder and jib is carried on a horizontal column O, along which it 
can be moved when necessary by a screw inside by hand- wheels at 
each end D, D. The column C, is affixed to a circular swivel 
table E, which turns on its centre by a worm wheel and worm F, 
so that the tool may be turned round to work in any direction or at 
avy angle required, being provided with four different movements, 
viz.:— 

1st. Boring cylinder and tool can transit in jib end ; 

2nd. Boring cylinder and tool with jib may be turned round side- 


ways; 

Sra Boring cylinder and tool with jib may be moved along the 
column; 

4th. T'he swivel table carrying the whole can be turned round. 

The steam or air pipe G, to supply the cylinder, is adapted to the 
centre of swivel table, so that there is no diffloulty in turning it 
round. The frame and swivel table is made of open work, so that 
the débris can easily be drawn up through the frame without 
the ity of hoisting the frame itself. According as 
work proceeds the frame can be lowered by loosening the clamps, 
lowering to the required position, and then re-olamping. 
Macuine Apaprep ror Workine Upon Suaracs or Lever Quararms 

on Tor or Curing AnD Lave Grounp,.—Fia, 4. 

This consists of a carriage A, upon four flanged wheels, carry- 
ing a vertical steam bvuiler B in centre, around which is a 
massive cast iron circular pivot bracket C, bolted to the carri 
frame, and has a circular groove in which a strong ring or table D, 
carrying two long horizoutal jibs, E and F, which will swing 
round the carriage, aud is provided with a powerful brake to 
recure it in any desired position, Un one of the aforesaid horizontal 
jibs E, is mounted the boring eylinder, which can be moved along 
the jiv by a double screw G. ibe double screw is geared into a 
partial hollow globe, and actuated by the band-wheel H, in which a 
ball or globe cast on the boring cylinder fits this, and will allow 
the boriug cylinder with tvol to be s2t at any moderate angle. To 
operate dowuwards upon the surface of the ground, a brake is pro- 
vided in the uter hol:ow globe. ‘To secure the boring cylinder at 
whatever angie it may be set at, the end of the other horizuntal jib F 
(which is continued ou the other side of pivot carriage, opposite the 
other jib carrying the boring cylinder) is turnished with a lengthened 
screw K, to clamp against the ground, so that the strain of the work- 
ing may be commuuicated through the two jibs on the screw clamp, 
and tending to lilt the carriage, which is half way, so as to steady 
the whole. This class of boring machine is exceedingly convenient 
for working upon the top of ledges ; as, supposing the horizontal 
jib cavrying the boring cylinder is 15{t. long, the rails cau be laid 
15tt. from edge of such ledge, and parallel thereto, so that it will be 
seen that 15it. of material, aud to # certain depth all along one side 
of the rails can be removed before it is necessary to shift the rails, 
while to remove the rock under the rails, the jib can be turned to 
operate at the end of the rails, and as the rock is displaced the ma- 
chine is gradually moved forward, and the rails taken up to be laid 
on a new surface lower down. 


Macarne ror Working AGainst Tae Face or Quarnres on Oren 
Currines.—Fia. 5, 

The jib, with boring cylinder and tool, are mounted between two 
columns or posts A, A, which are juinted to a turntable B, on top 
of carriage U, so that they can be set at any angie to suit the slope 
of the cucting, &c. A tension rod D is attached to the top of the 
posts at E; tue lower end is secured to the carriage turntabie D, by 
double screw hand wheels at I’, Ff, which, upon being turned either 
way, will alter the posts A, A, to the required angle, The jib, 
with boring cylinder and tool, is raised or lowered to the required 
position by a screw shait G, actuated by a hand wheel H at bottom. 
The boriug cylinder and wol has all the various movemeuts as 
described iu tue others. The whole is carried upon a turntable B, 
atlixed to the top of carriage CU, 60 that it can be set to operate at end 
of cutting or eituer side. The steam boiler 1, supplying the work- 
ing cylinder, is mounted on the carriage, which, by its weight, will 
increase its stability when at work, and to further which the carriage 
is provided with two loug ground brakes K, K, under each side of 
the carriage, 

‘This boring machine is adapted to work slate quarries by adopting 
ledges, 2U{t. one above the otuer, round the quarry, and along which 
rails are laid for the carriage to ruu on, 

Low’s Macuing as Arpiizv To Coan Currina, 


Although this machine is wore particularly adapted for borin 
hard rocks, such as the yellow, grey, or peacock ores (sulphuret 
copper), and the mundic (arsenurite or sulphuret of iron), found, for 
instance, in the mines of Devonshire, Coruwall, Wexfo:d, Purtugal, 
and elsewhere, in nearly all copper mines throughout the world, 
yet it may be arranged for coal cutting on either system, aud s0 
modified that, in driving adits or headings, or working coals, 
“stoop and room” where the roof is dangerous, it will cut and 
trench 3ft. deep all round the sides by a traversing motion in addi - 
tion to the percussive blows; while, at the same time, a central 
bole can be bored and widened at tue bottom in the usual way, 
which, ou being blasted, will dislucate the whole mass; and if it 
objectionable vo blast, as in some coal mines, the wass may be dis- 
located by driving wedges in the trench. In the long wail system 
of holeing or kirving coal, the machine can be adapted to cut a 
continuous trench alupg the botiom of the seam, by which two 
su ive displ w of cval can be effected, each 3it.—or 6ft. 
altogether—bviore the rails need be shifted nearer to the face of 
the benk or working ; aud where there is a good firm roof, this 
must be a very obvious advantage in mauy respects. In addition 
to the above vertical and avgular cutting may also be effected by 
machine, and all tue Movements made sell-acting if desired. 

Comment on the various advaniages peculiar to these machines 
would on wy part be superfluous, they are self-evident, and | there- 
fore pass on to describe the air-compressing arrangements, which 
are aiso very interesting. 

Low's Arr-Compressers 10 Surrry Compaessep Are To raz Boring 
Macaine Avaprep For ‘UNNELLING, 
Consists of two compressing ecyliuders A, A, titted with air-tight 
pistons B, B, packed with brass rings or cupped leather, On each 
end of the cylinders are upright chambers OU, O, each fitted with in- 
let and delivery valves D, D, of which there are four inlet and four 
delivery valves. ‘I'‘hese valves are circular, and fit air-tight down 
on conical faces. ‘The four inlet valves are each fitted with a lever 
E, working in a falcrum, and at the end of each lever is a weight F, 
to cause the valve to shut when the piston has drawn in suflicient 
air to fill the cylinders. ‘I'he delivery valves shut by the back pres- 
sure, When the compressed air is all forced out of tue cylinder. It 
was, however, found that the inlet valves did not work very steady, 
with the valves and weights and they also shut before the piston 
reached the end of the stroke. A cam, worked off crank shalt, was 
adapted to each, which opens the valves at the commencement of 
each forwardor suctioustroke,and keeps them open till the commence- 
meat of the return of the back or the compressing stroke, when they 
shut suddenly. ‘I'he delivery valves lead to an air vessel, in which 
there is consiantly some water to equalise the pressure under the 
varying pressure of the stroke from the two air vessels a pipe leads 
the air to a receiver or large air vessel constructed of wrought iron, 
similar to the Butterley or egg-ended steam boilers. ‘These two 








cylinders with their appendages are placed at each end of a strong 
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cast iron bed plate and the pistons are worked by connecting rods 
from a double disc crank placed in the centre of the bed and equi- 
distant from each cylinder. The crank receives its motion from a 
counter shaft (diven by two portable engines) into which it is 
geared by two pairs of spur wheels. The cylinders are filled with 
water, which rises at each stroke to the topof the upright chambers 
C, C, and against the delivery valve, the surplus being forced 
through. The object of this is to fill every space at the end of the 
stroke, and so force every particle of air through the delivery valves. 
To allow for leakage and waste of water there is a supply kept con- 
stantly flowing into the inlet valves by a small pipe regulated by a 
tap. This water slowly accumulates in the large receiver, out of 
which it is occasionally run out. 

‘The operation may thus be described :—The disc crank revolves 
twenty-seven revolutions per minute, and works the two pistons as 
aforesaid ; so that for each cylinder there would be fifty-four suctions 
and fifty-four compressions; or for the two the total of 108 suctions 
and 108 compressions. At each stroke the piston draws in the air 
throngh inlet valves at the atinospheric pressure at the end of the 
cylinder, while it compresses the air to six atmospheres, or 90 Ib. 
per square inch at the other, through the delivery valve to the re- 
ceiver, and on the return stroke the air drawn in in the first-men- 
tioned end of cylinder is compressed, and the air drawn in at the 
other. This isrepeated vice versa. The minimum pressure main- 
tained in the receiver is 75 lb. per square inch, and the maximum is 
125 lb. per square inch ; the average being about 851b. per square 
inch. From the receiver the compressed air is conveyed by cast 
iron pipes with india-rubber joints up to within 50ft. of the boring 
machine. It is then conveyed through an india-rubber pipe with 
6-ply canvas about 100ft. long. This will allow the boring ma- 
chine to advance or be drawn back without undoing a single joint. 

It may be here mentioned that it is usual to have only one cylinder 
to air compressers ; but Mr. Low finds that by having two of half 
area each, the pressure of air is more uniformly delivered through 
the delivery valves, through the varying pressure of the stroke upon 
the piston, and also the strain on the working parts is more evenly 
divided, to say nothing of the fact that the crank is by this method 
balanced. 

Having thus occupied so much of the time of the meeting, I con- 
clude by returning my sincere thanks for the patient hea-ing you 
have given me, and trust that any errors or omissions I may have 
unintentionally made may be viewed charitably by the mining pro- 
fession, whose especial province I have this evening invaded, and 
who will in return, I trust, not only correct wrong impressions, if 
any, but give the reliable informatioa on these important subjects that 
only those practically engaged in mining pursuits can do; so thata 
fund of facts for future guidance may be gained, and a further valu- 
able addition made to the great store of the daily accumulating 
truths that render the profession of engineering in all its depart- 
ments and results a blessing to mankind in its every tendency to 
alleviate severe and exhausting labour, and to elevate the moral 
standard of our race. 








BROCKSIEPER’S REGULATING THE FLOW OF | 
GAS TO BURNERS. 


Reeutators have hitherto been made witha valve suspended from | 
a Pe of oil silk or similar material, which valve has been | 
raised by the pressure on the oil-silk to check the flow of gas to the | 
burner, the object being to make the flame more steady, and prevent 
the flickering and blowing consequent upon too great pressure of 
the gas. These regulators have been unreliable because there has 
been no means for adjusting and rendering uniform their action 
under the different circumstances of pressure or imperfections of 
construction. 

‘The nature of this invention, patented by Mr. F. W. Brocksieper, 
Bridgeport, U.S., consists, first, in adjusting the size of the aperture 
at which the gas issues from the valve chamber to the burner; and, | 
second, in an adjustable opening into the valve chamber, by which | 


‘ cup is an opening 1, 


OW’S BORING MACITINES. 


first improvement the size of the flame can be controlled, and by the from a diaphragm g of oil-silk skin, or other suitable material. This 
second improvement the gas is allowed to enter the chamber, and diaphragm g is made gas-tight at its edges by the cap / that is com- 
pass to the burner in a regulated quantity, even if the valve itself | pressed upon the same by turning over the edges of the cupd. The 
should be closed by sudden or heavy pressure of the gas, so that | valve chamber thus formed is to be pressed tightly to the packing e 
under all the circumstances that arise the flame is maintained at a | by the spring 8, or other suitable means. The conical valve / 
given size regardless of the pressure, thus effecting a saving of gas | hanging from this diaphragm leaves sufficient space around said 
and obtaining an uniform light. valve for the gas to pass through the openings 1, and thence by the 
| opening 2 to the burner; butif (he pressure of the gas increasex, the 
gas acting upon the diaphragm g causes that and the valve to rise 
and shut off the inlet opening of the gas sufficient to preserve the 
| size of the flame and prevent the light flickering; but said pressure 
| might close the valve entirely, therefore through the valve is intro- 
| duced the screw i, that has a groove or tapering channel cut 
| therein; the position of this screw is so adjusted previous to the 
| burner being put on the pipe that the part of said tapering channel 
| that is of the proper size is at the lower face of the valve, hence the 
| valve cannot entirely stop the flow of gas by closing on its seat, but 
there will be a given amount of gas pass through the valve itself to 
the burner. ‘To the orifice 2 of the valve chamber is applied a 
| device to regulate the size of the opening; this is found to be most 
copvenient in the form of a screw with a tapering point, so that by 
adjusting that screw the escape of gas and the size of the flame can 
be regulated regardless of the ordinary cock in the pipe, and this 
produces a sufficient detention of the gas to cause the necessary 
| accumulation of pressure in the valve chamber to operate on the 
| diaphragm, and thereby raise or allow the valve to descend, and en- 
| large or diminish the inlet aperture to the said chamber. A hole in 
| the cap A at 3 allows the gas above the diaphragm g to draw in or 
pass out as the diaphragm rises or fails. It will be evident that an 
| opening into the chamber d may be made either through a notch in 
the valve seat or an opening at any other point closed, more or less, 
by the point of a screw or other device. 

















Cannet Coat.—About a century ago the celebrated Duke of 
Bridgewater was the proprietor of a large estate situated at a place 
called Wersley, seven miles from Manchester. ‘This estate contained 
numberless valuable coal seams, easily to be got at, but nevertheless 
comparatively worthless, in consequence of the great expense and 
difficulty of transporting the coal to market. ‘I'he duke, being # 
singularly enterprising individual, determined, if possible, to remedy 
this defect, and by one of those happy coincidences which so fre- 
quently reward a praiseworthy effort, he found, in the self-instructed 
genius James Brindley, the very man to contrive the means for 
securing the desired end. Suffice it to say that Brindley constructed 
an excellent profit-paying canal between Liverpool, Manchester, 
Worsley, and the Great Wigan district. ‘his canal appears to 
have been finished about the year 1766, and store-houses were 
built at various points in its course where the duke’s coal was 
deposited, for the purpose of supplying the immediate neighbourhood. 
At this time the word “kennel” or “ kannel” was generally employed 
in Lancashire and Cheshire to designate an artificial watercourse ; 
and even Brindley himself, in some of his letters, speaks of the new 
| undertaking as * the duke’s kennel.” It is not, therefore, surprising 
| that the duke’s coal should have received the name of * kennel coal, 
| being, so to say, kennel borne; and this name would be peculiarly 
applicable at Liverpool, where sea-borne coal from Whitehaven, in 
Cumberland, had long been in use, and was, moreover, an article 
differing in many of its qualities from the duke’s coal. That this 
is the true origi of the name now applied to this kind of coal is 
farther established by the fact that the eminent geologist Werner, 
who visited the coal districts of England not long after the above 

riod, has adopted the very word, and in speaking of the Wigan 


| Pe - - : 

i je i “ .” This word has indeed been lately 

In the engraving a represents the socket to be screwed upon the | coal calls it the ‘ kennelkoble ] 3 i 

gas pipe, ~ b a Soune itself, which are to be of any ordinary | Written cannel” in this eyo - rnc an sme a 

character; ¢ is a cap receiving the burner } on its upper end, and | finding themselves - at - loss 4 none ere ———. 

attached at the lower end to the socket a by screwing or otherwise ; | 2@™* have come to the —_ air - ee aed ae 

d is a conical cup forming a gas chamber, and setting upon a pack- | candle, and to support this they have e tga 

ing at ¢, so as to be gas-tight at this point. In the centre of said | kind of coal will burn like a candle; an assertion whi 

fn which is a conical valve 7, that is suspended | hardly say is altogether fabulous.— Newton's Journal of Arts. 














Apri 14, 1865. 


THE ENGINEER. 


231 











TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

Norice.—A SPECIAL EDITION of THE ENGINEER ¢s 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A, B.— Yes. 

S. B. (Cxermarthen).— There is a little book by George Ede, which may 
answer your pur pose as a « orkshop manual. 


T. W.—We never heard of such a book.  Templeton's 


** Workshop Com- 
anion,” last edition, you will find very useful. 
Pp 3 d i 

Ww. 


.— We do nt know enough of your lifebout to pronounce any opinion on 
its merits The carriages appear to be well arranged. 
B. B.— Wiile affairs remain unsettled in America we can hardly advise you 


to emigrate thither ; 
Better wait a little. 

M. C. S.- The Society of Engineers is constituted principally of the junior 
members of the profession. Its objects are precisely the same as those of the 
Institution of Cwul Engineers, and it is rapidly acquiring a very influential 
position, numbering in its ranks many men of eminence. 

SrRaTFORD.— Bourne's *‘ Handbook of the Steam Engine” (last edition), 
Fairbairn on ** Millwork” (two vols.), and Binns’ ** Geometrivel Drawing.” 
To these you may add with advantage Colburn’s ** Locomotive Engineering,” 
published in monthly parts, at a price quite within your means, 

8. W. (Dudley).— Your girder is so put together that it would be very 
injudicious to reckon on the lattice hand-rail as lending any very important 
assistance to the web girder, the bottom flange of which might easily give 
way beyore the lattice was exposed to any considerable sirain. The distri- 
buted breaking load of the web girder is approximetely 52°2 tons, and as it 
will not be prudent to allow a smaller co cijicient of safety than 5 tol, it 
JSollows that the working load should not greatly exceed 10 tons. 

G. B. G. (Liverpool).— We have read your communication carefully through, 
cand we must conjess that we are at a loss to detect « single novel idew in it. 
On the Dublin and Kingstown line, for example. nearly all the carrrages 
are fitted with windows between the compartments and in the ends, exactly 
as you propose. On several other lines nearly the same system is adopted. 
On all the American railways the guard canwalk from end to end of his 
train. More ingenuity is being wasted on the subject of railway inter- 
communication than it is worth. There is really nothing to invent. As 
Sar as communication between guard and driver is concerned, the problem 
has been solved by the use of a cord and gong, a8 our correspondent may see 
Sor himself, if he wiil take the trouble to examine a train ou the Great 
Eastern Railway, or, indeed, on alnost any other line running out of 


@ Jew months mey supice to usher in great changes. 


London. For the vest, theve is no difficulty in so fi'ting this cord that 
passengers shall have access to it. Complex mechanical devices ave no more 
required to establish communication throughout the lenath of « train than 


they ove to ving the bells in our dwelling houses 





(To the Editor of The Engineer.) 

Sir,—From what Mr. Zerah Colburn stated at the meeting of the 
Society of Engineers, on the 3rd mst., as reported in your issue of the 
7th inst., as to the efficiency of McKenzie’s biower, I shall esteem it an 
especial favour if he would give me a littie further information. 

Our cupola is 4ft. internal diameter ; the charging-hole is 10ft. above the 
tuyeres, the latter being eight in number, and each 8.n, square ; the annual 
chamber is supplied by two valves, lziv. diameter, ri-ing from a cast-iron 
main, 19in. diameter, and 200ft. in length. Now, would Mr. Colburn be 
good enough t: state the size, number of revolutions, etfective horse-power 
consumed, cost, and maker’s address, for one of McKenzie’s blowers, piliar 
of blast equal, say, 20in. of water; melting, say, 8 to 10 tons per hour. 

Wigan, April 11th, 1865. FouNpRY. 

N.L.—The tuyeres, practically, on account of slag, &c., are very much 
less than 8in. square. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CivIL ENGINEERS.—No meeting on Easter Tuesday. 
SociktTy OF ENGINEERS.—Monday, April 18th, at 7 p.m. : “ On Irrigation 
with Town Sewage,” by George King. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements srom the country must be accompanied by stamps in 
payment. 

Tak ENGINEER can be had, by order, from any newsagent tn town or country, 
and at the various railway stations; or it can, if preferred, be supplud 
direct from the office on the following terms (paid in advance):— 

Hal/-yearly (including double number) 15s. 9d. 
Yearly (including two doublenumbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINEER is registered for transmission abroad. 


Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD RicHE ; ali other 
letters and communications to be addressed to the Bditor of TUR ENGINEER, 
163, Strand, London, W.C. 
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TANK LOCOMOTIVES, 


THE tender of an ordinary express locomotive of the most 
powerful class commonly weighs about sixteen tons when 
full. ‘This weight, great as it is, is often exceeded. Thus 
many of the tenders of Mr. Sturrocks’ engines on the 
Great Northern weigh eighteen tons, holding as they do 
about 1,250 gallons of water. On the London and North- 
Western again, although the tenders used in working the 
express traffic are of rather lighter construction, the 
quantity of water carried is about the same, the gross 
load in several instances exceeding sixteen tons. Of 
course a very large proportion of this weight is made up of 
coal and water. The tender proper, regarded merely as a 
water tank and a bunker, being ordinarily kept so light 
that the principal portion of the weight of the machine 
when empty is concentrated in the under framing, springs, 
axles, and wheels. ‘Thus 1,300 gallons of water represent 
a load of 13,000 ib., or about 5 tons 5 ewt., and adding to 
this, say, 2 tons of coal, we have at once an unpaying load 
of nearly 8 tons. It is true that as the train proceeds 
on its journey this load continually undergoes diminution ; 
virtually, however, only so far as the coal is concerned, in- 
asmuch as the water carried will only suffice normally for 
a run of some sixty to seventy miles when the tank 
must be filled up again. It requires a rather sub- 
stantial vehicle to sustain loads of eight tons, and as an 
ample margin of strength must be allowed by the locomo- 
tive engineer, it is easy to see that sixteen tous is inno way 








an extravagant allowance for the weight of a loaded tender. 
Even granting that a ton or so could be suppressed, the 
advantage would be insignificant, and the tender would 
still remain the heaviest vehicle in the train. 

The loss incurred by railway companies in the haulage 
of this load in no way represents all the evils due to the 
use of the tender. It is probable that repairs form a still 
more important item. Under the best systems the repairs 
of the locomotive and tender, regarded as a concrete 
whole, average about 3d. per mile. We shall be within the 
mark if we assign one-sixth of this sum as being reason- 
ably chargeable to the tender. It is possibly much more, 
but the accounts for the repairs of engine and tender are 
seldom kept quite as distinct as is desirable, and it is, 
therefore, not very easy to strike anything like an average 
for the entire kingdom which would possess much value. 
We find ample reason, however, for considering one half- 
penny per mile as a low estimate for the repairs of tenders. 
In the first place they carry the brake apparatus, and not 
only does this require constant attention to keep it in 
order, but it follows, from the nature of its action, that the 


wheel tyres, to which the brake blocks are applied, are | 
| In the case of parliamentary trains, stopping at every 


exposed to deteriorating influences approximately equivalent 
to those operating on the driving wheels themselves. 
Then, again, the attachments of the feed pipes are only too 
liable to give trouble, and, from the nature of the work 
which they perform, the tank is on the one hand liable to 
corrosion, and the plates forming the bunker to serious wear 
and tear from the friction and the abrading action of the 
coal, on the other. Besides this, it is to be borne in mind 
that for every tender laid by for repairs a locomotive is 
rendered useless, unless a supply of spare tenders represent- 
ing so much idle capital is kept on hand. And even this 
expedient is not always applicable, because of the want of 
shed and siding room on crowded lines, It is true that 
engine and tender may be repaired at the same time—an 
excellent theory, but too seldom admitting of being worked 
out in practice to anything like the extent desirable. 
Indeed, there can be little reason to doubt that much loss is 
annually incurred simply by the fact that engines are 
thrown out of work by the want of tenders, when they 
are otherwise quite competent to the discharge of their 
habitual duties. 

Nor is the question of repairs confined to the tender proper, 
the machine indirectly, but very effectually, operates for 


| evil by materially promoting the destruction of permanent 


way, especially about stations, Engines get over a good 
many miles yearly merely in shunting, an operation during 
which a tender is to all intents and purposes a aseless in- 
cumbrance. We have said that it constitutes the heaviest 
carriage met with in a train, if we except royal saloons, 
and its powers of mischief are proportionately great. 
There can, of course, be no good reason advanced for haul- 
ing about a load of fifteen or sixteen tons every 
time that an engine or a couple of empty carriages 
require to be moved over a few hundred yards of rail. 
But, unfortunately, it is easier to point out the evils of 
the separate tender system than the means of abatement. 
Locomotive superintendents regard the matter very much in 
the light suggested by their individual temperament. One 
man accepts the tender as a necessity which the engineer of 
the line looks upon as the result of a cruel fate, while 
another tries to make capital out of the grievance, and 
either “goes in” for extraordinarily long runs, or fits 
cylinders beneath the foot-plate and utilises the other- 
wise objectionable weight for adhesion. ‘There is such a 
thing, however, as trying for too much, and now and then 
a driver however careful, makes a mistake on these long 
runs, and finds himself ten miles from the nearest water 
crane with half an inch of water over the roof of his fire- 
box, and a tender tank full of moist air. Probably the 
longest run at present adventured upon without refilling the 
tender is that from Euston-square to Rugby, and in slippery 
weather it is often found expedient to stop at Wolverton for 
water, rather than run the chance of emptying the tender 
when yet far from honie. Mr. Sturrocks’ system—the 
revivication of an old idea worked out in France years ago 
—is hardly more promising. The auxiliary tender may serve 
a sufficiently good purpose in the case of goods engines, 
but it would be utterly out of place in an express train; and 
in any case we are disposed to believe that the judicious 
use of sand will be found a less costly and quite as effectual 
a method of obtaining the amount of adhesion required to 
work up all the power which an ordinary boiler is capable 
of developing. 

It may be, and often is, advanced, that it is hardly fair to 
select the tender of an express engine as representing the 
habitual weight of such machines. ‘This we will grant as 
being true to a certain extent, but even when the quantity 
of water carried equals but 400 or 500 gallons, and of fuel 
but 7 cwt. or 8 cwt, the separate tender still operates 
for evil, and not for good. ‘hese small tenders are 
notoriously heavier in proportion to the load they carry 
than those of full size, and as the only legitimate excuse 
that can be brought forward for using such a device at all 
lies in the fact that water and fuel enough can be carried 
for very long rans, such an argument simply cuts the 
ground from beneath the feet of the advocates of the system 
instead of strengthening their cause. Besides, heavy 
tenders are by no means confined to express locomotives. 
Goods engines, although they travel at a slower speed, 
and make shorter runs than their brethren, nevertheless 
are so heavily loaded that they, perforce, evaporate much 
water in accomplishing short distances, ‘The very heaviest 
of tenders may be found forming a component portion of 
goods stock. In point of fact, the evil pervades almost 
every section of the railway system, and it is far better to 
look it straight in the face than to endeavour to underrate 
its importance, or to gloss it over by sophistical argument. 
If it can be proved that it is absolutely necessary to carry 
1,000 or 1,200 gallons of water in the regular course of 
business there is an end of the matter; but so long as this 
question remains a question, its discussion is advisable. 

It is sufficiently obvious that there is nothing to be hoped 
for in the way of reducing the quantity of water required 
for the ee of a given duty. It is certain that 
very little steam is wasted in the modern locomotive, and 








that, although it is jast possible that improvements may 
yet be introduced by which a still higher duty may be 
realised from each pound of water evaporated than that 
now usual, the gain must still be so comparatively trifling 
that it cannot conduce to the suppression of the tender, 
In point of fact, then, the question is exceedingly simple. 
Some water must be carried, inasmuch as it is impossible 
that the suction-pipe of the feed-pump or injector can dip 
continuously beneath the surface of the water contained in 
a trough laid at the sideof the line. It only remains to be 
determined exactly how little or how much water must be * 
carried; and this, again, resolves itself into a question 
which can only be solved by determining the distance 
which can be suffered to intervene between the watering 
stations. On an average stations are less than ten miles 
apart, and as 250 gallons, or thereabouts, will more than 
suffice for a much longer run, it follows that, pro- 
vided the working conditions of the traffic permitted 
the train to stop ut each station, no difficulty whatever 
would be experienced in dispensing with the tender, and 
carrying the limited quantity of water required on the engine 
Such a condition, however, can only be imperfectly fulfilled. 


station, tank engines would answer every purpose, aud on 
some lines the principle has been carried out with advan- 
tage. But nominally it is not easy toset aside a number of 
engines for one class of work, and no other. Much greater 
distances are traversed without a stop than the water 
carried in a tank of practicable dimensions forming part of 
the engine would suffice for; and, therefore, either the 
tender must be used, or recourse must be had to some 
system by which water can be picked up while the train is 
running. In this principle apparently, the solution of the 
problem must be sought, and Mr. Ramsbottom’s labours 
have already been attended with so much success that we 
are disposed to believe that by the extended adoption of 
the water trough, tank engines may be rendered capable of 
performing the longest runs ever required with all the ease 
and certainty desirable. 

It must not be supposed, however, that such a result can 
be brought about without the exercise of much ingenuity 
and the expenditure of some capita). ‘The London and North- 
Western is peculiarly adapted to the development of the 
system, because it more nearly approaches a level, through- 
out the greater portion of the length of the main line, at least, 
than perhaps any other railway in the kingdom, Yet even 
on it, it is not very easy to find a suflicient namber of 
quarter miles so nearly approaching to an absolutely dead 
level that the trough be laiddown, An incline of 3ft. to 
the mile is, as far as the engines are concerned, almost in- 
appreciable. But water displays a provoking persistency in 
seeking its own level; and as the picking up apparatus, 
simple as it is, partakes in some degree of the delicacy of 
the injector in discharging its functions, it follows that an 
incline of eight or ten inches in a trough, even a quarter of 
a mile long, might lead to serious inconvenience, by entail- 
ing the necessity for using adjusting apparatus for deter- 
mining the proper height of the scoop above the 
level of rails, at every portion of the length of the 
trough. We do not mean to imply that the difficulty 
is insuperable ; we merely wish to point out that a difficulty 
exists which only needs to be magnified a trifle to render the 
system wholly inapplicable. Very many lines exist for ex- 
ample—and very good lines, too—on which it would be next 
to impossible to discover even a few hundred yards of a con- 
tinuous dead level—one incline commencing the instant 
another terminates, But it must be remembered that a 
quarter of a mile of trough is now rendered necessary —_ 
because there are 1,100 or 1,200 gallons of water to pic 
up. In the case of tank engines one-fourth of this would 
suffice, and it is certain that it is far more easy to obtain a 
hundred yards or so of dead level than four times the dis- 
tance. And, again, short troughs could, of course, be esta- 
blished on inciines, which, however moderate in grade, 
would yet be too steep for those capable of filling a large 
tender. Some difficulty might, and in all probability 
would, be experienced in obtaining the required leveis 
exactly in the proper localities, and it might even be found 
necessary to make certain trifling alterations in the contour 
of the line—a step not to be rashly entered upon; still, 
even with these drawbacks, there is no reason to believe 
that the establishment of a trough two hundred yards long, 
at intervals of ten miles or so, would present any difficulty 
which could not be overcome at a moderate expense. 
Experience proves that most of the objections brought 
against the system as now carried out have existence far 
more in fertile imaginations than in reality. Water can 
generally be obtained in England, of fair quality, at any 
place for the seeking, and even in severe frosts as the 
trains rapidly succeed each other, time is not permitted for 
the freezing up of the contents of the trough, ‘There is, in 
all probability, more weight in the argument that, in dry 
weather, dust, cinders, small pebbles, and such like, find 
their way into the water, and thence to the valves of the 
pumps. Success is at once the simplest and the best reply 
to such objections. 

The character of the engines yet remains for consideration. 
Esthetically speaking a tank engine is seldom handsome. 
The machine requires skilful artistic treatment to com- 
pensate for the absence of the tender. As far as mere 
beauty of outline is concerned, however, the taste of the 
engineers will be offended by an outside cylinder engine, 
with a rather long foot-plate, and the tank disposed beneath 
it and the barrel of the boiler. ‘There is a practical objec- 
tion, however, to this arrangement, in the fact that the 
water has to rise to the feed pumps or the injector, The 
feed pumps of locomotives commonly give but little trouble, 
catehing hold readily when required, simply because the 
water in the tender flows directly into their barrels by its 
own gravity. Every leak in the suction (?) pipe is a water, 
not an air leak; and even when the engine is at rest, by 
opening the pet cock, water can be caused to flow directly 
through the pump, expelling the air. Under such condi- 
tions the pumps would feed water at 212 deg.; and they 
frequently do it, too. A lift of even a couple of feet, 
however, from a tank below instead of above the foot-plate, 
alters the state of affairs materially, and thus the feed 
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apparatus of such engines often gives a great deal of 
trouble. It is undoubtedly better, in a mechanical point 
of view, to arrange the tanks on either side of the engine 
above the frames; and under proper treatment, a very 
ee result, artistically speaking, may be so produced. 

hile such a system is availab:e it is not easy to see on 
what grounds the use of the saddle tank can be excused. 
It is of all others the ugliest arrangement which can be 
adopted, at the same time that it is in several ways the 
most inconvenient and unmechanical. Whatever system 
may be decided upon, it is almost needless to say that it 
must be one to which the scoop is applicable ; a condition, 
by the way, which fortunately preciudes the use of the 
saddle tank. In skilful hands, we see little reason to 
doubt that in the development of Mr. Ramsbottom’s system 
will yet be found a means of superseding the tender, 
by engines carrying somewhere about a ton more than 
would otherwise be necessary, in the shape of tanks 
and coal bunkers. The advantages likely to ensue are too 
apparent to require further comment at our hands just 
now. 

PATENT SEARCHES. 

ir a modicum of political capital could have been made 
in Parliament by uhien up the cause of inventors, their 
very heavy grievances would have been relieved long ago. 
Unfortunately, inventors being, as a class, poor and com- 
paratively small in number, her Majesty’s Upposition have 
not seen fit to take up their cause, and successive adminis- 
trations have found peace and profit in letting things alone. 
Repeated complaints from inventors themselves, and from 
the public, have only resulted in a patent commission, which 
has taken three years to deliver itself of a Blue-book. 
After this prodigious effort the authorities appear to think 
they have done enough. Nothing seems likely to be 
attempted in the dying Parliament of this year, and the 
whole question may probably be staved off for a lengthened 
period. ‘The Government department have obtained their 
victory, and the decision in the case of Feather v. the 
Queen will enable them to gratuitously impress the inven- 
tive power of the country. Not even those small reforms 
which often mitigate great abuses in actual practice may 
be expected, and, amongst these, the reform ot the Patent- 
office library will, no doubt, be neglected, though acknow- 
ledged to be so urgent by everybody. Here, however, 
there is one ray of hope. ‘The investigation by the 
Lords into the disgraceful Edmunds’ scandal, conducted 
by the political enemies of our worthy and amiable 
Lord Chancellor, may perhaps throw an accidental side- 
light on the shortcomings of the Patent-office library 
and its belongings. Whatever may have been Mr. 
Edmunds’ defaications—however serviceable he may have 
been by his lengthy stay in the Patent-oflice to the 
Brougham family, and by his timely quittance to the 
Bethel) family—there are other questions in the matter, of 
a more than personal or party interest. The long stay 
of such a man as he has proved himself to be, though, as we 
have often observed before, all the while a positive obstruc- 
tion to the working of the department, proves the utter 
neglect in which the whole matter is left. On the other 
hand the startling speed with which the Hon. Mr. Slingsby 
Bethell took one of his places, shows that, after all, the 
Lord Chancellor and the other law officers of the Crown 
have not, as we have long thought, entirely forgotten the 
existence of the Patent-office. Like Mr. Edmunds, per- 
haps, they have also come to the belief that inventors 
exist, and inventions are made, in order to provide heavy 
fees to the law officers of the Crown and their clerks, 

And yet the function performed by the Patent-office 
library in the present economy of the patent law is 
remarkably important; nor would any modification of the 
law affect its importance—the requirement of an official 
examination would, indeed, raise it to even greater import- 
ance than at present. ‘This library is intended to aid in 
searches for the novelty of any invention. Furnished with 
the copies of the specifications and their drawings in full, 
with regularly arranged indexes, and also with a great 
number of technico-scientific works, an intending patentee 
can at once enter and make a search as to the novelty of 
his invention. ‘The importance and difficulty of this search 
are only imperfectly understood by the general public, and 
even by the majority of engineers, With respect to its 
importance, it need only be said that almost all the attacks 
in our courts of law on successful patents are based on 
questions of novelty—the English law requiring absolute 
novelty. A British patent, to be valid, must not merely 
be new and unpublished in Great Britain, but also—what 
is often forgotten—have been unpubiished abroad.* These 
remarks wiil give a slight, but only a slight, notion of the 
difficulty of a thorough search. In the first place, it must 
be remembered that there are, in round numbers, some 
50,000 English patents alone. It is true that these have 
been as completely as possibly indexed by Mr. Wooicroft, 
under the alphabetically-arranged names of the patentees, 
and under the different subjects of the inventions. We say 
as completely as possible, tor no indexer, index he ever so 
wisely, could properly arrange the “ omnibus ” patents of 
the old law, before 1852-3, when it was possible to include 
every sort of invention under the same patent; but even 
under the new law there are five, six, seven hundred, and 
more patents for the same branch of manutaciure. ‘lo look 
through all these patents bodily would require not merely 
days, but weeks and months. ‘To facilitate the search as 
far as possible, Mr. Woodcroft has published indexes for 
some of the subjects, such as improvements in steam 
ploughing, in the iron manufacture, and other subjects. 
‘The tew abridgments already published have been found ot 
the greatest help to inventors and patentees, to manutfac- 
turers, patent agents, and engineers — in fact, to all 
interested, either as producers, buyers, or agents, ‘The 
continuation of these abridgments is impatiently looked tor 
by a large class of the public, and yet, we regret to say, 
their compilation has been delayed for at least a couple of 

ears, No other reason is alleged for this except that the 
rd Chancellor, with his well-known regard for the 
public purse, appears to think that the smail sums em- 


* 10 & 16 Vict. c. 88—xxy, 











ployed in this way are ill spent. In fact, we have heard it 
said that he states that “he does not see the use of the 
abridgments.” 

This view is, perhaps, a very natural one to take when 
certain circumstances are taken into consideration. The 
great law officers of the Crown are, what is called in the 
workshop, “ paid by the piece.” For every patent taken out 
the Attorney-General, and also the Solicitur-General, both 
get two guineas for each “ certificate of allowance of pub- 
lication in provisional specification,” two guineas for every 
fiat of reference of complete specification, and one guinea 
for signing each warrant.” All these nice little fees alone 
make about ten thousand a year, to be divided between 
these two gentlemen, and though an annual sum one 
twentieth of the amount would pay for a good many 
abridgments of specifications, it would be impolitic to 
spend the money in this way, as it might lessen the annual 
crop of fees. 

No doubt for the same reasons another most useful work, 
rojected by Mr. Woodcroft, has been laid aside by the 
?atent Commissioners. An English patent is invalid, 

not merely if it has been previously described in an Eng- 
lish periodical, but also in a periodical printed in any 
language whatsoever, and published and sold in this 
country, or deposited in a public place (such as the 
British Museum), before the date of the patent. It is clear 
that a search of this kind, unaided by an index, is scarcely 
possible, and would even demand years. Mr. Woodcrott 
thus began a general index of the subject matter of ali the 
technical periodicals, furnishing references under the dil- 
ferent headings to different descriptions of inventions. It 
is to be hoped that this great work also—in some respects 
more useful than the abridgment:, though less immediately 
wanted—may be resumed as soon as the Lord Chancellor 
has provided for all the Bethell family. 

By means of these aids a thorough search, in any case 
difficult, will be at least facilitated. Their carrying out 
would, indeed, be substantially a reform of the law. A 
thorough search before taking out any patent would save 
the large sums annually spent upon patents which cannot 
withstand the least investigation; upon the expensive ex- 
periments made upon such a flimsy basis; and upon the 
disastrous law-suits which coutinually take place from a 
patent being taken out after an insufficient search. The 
great misfortune to patentees lies in the fact that all people 
dealing in patents, except inventors themselves and the 
public, are interested in their multiplication. This is the 
case with the law-officers of the crown, and the body of 
lawyers generally ; this is also the case with patent agents, 
and even some buyers of pateuts, which are necessarily 
depreciated in the aggregate by their precarious legal status. 
At the same time 1t must be acknowledged that a patent 
agent in this country, however honourable he may be, is 
placed in a very anomalous, and indeed difficult, position 
with respect to the novelty of the patent he takes out. 
An inventor comes to him, who, from the mere fact of 
asking advice, shows that he is not acquainted with 
the patent-law. He requests that such and such a 
thing may be patented. We may suppose that an houour- 
able patent agent would, and, if of long experience could, 
tell the applicant whether the invention be novel or not. 
But both of these suppositions are only true within 
certain limits, Suppose that, the day before, another 
inventor had come with a somewhat, and yet not precisely, 
similar thing. ‘Lhe agent is bound not to reveal the pre- 
vious invention, and he thus could not substautiate any 
remarks he might make with respect to tlre second inven- 
tion. Indeed, an English patentee is absolutely in the 
dark as to what may have been done during the six months 
preceding publication. It often happens, as we have had 
occasion to know, that a number of people in the same 
trade have, from obvious causes, had their attention 
directed to a very similar thing. In fact, the attentive 
observer of the patent lists will see that a goodly number 
of patents are annually dropped on account of their clash- 
ing with others taken out during the previous six months. 
But this evil is the Jeast. Few peopie are aware of the 
long and skilled search which is requisite before the 
requirement as to novelty of a patent may be considered as 
soundly substantiated. What is the patent agent to do? 
Knowing this, and knowing how diflicult it would be to 
persuade his client that a long and expensive search is 
really necessary, being also aware that even a prolonged 
search would not be a complete guarantee, he simply takes 
out the patent without more ado, ‘This patent may be really 
valid, or, if not really valid, it may perhaps only be found so 
at its expiration through old age, in fact, a search of the 
kind is, so to speak, like a recurring decimal—the more it is 
carried out, the nearer is the truth approached, and the less 
is the chance that the patent may be invalidated by want of 
novelty. But there is no absolute certainty in any except 
comparatively rare cases. ‘here can be little doubt that 
the invalidating of a majority of the patents now paying 
good royalties is a mere question of ume devoted to the 
search. 


CAST IRON ORDNANCE, 


Tne heavier cast iron guns employed in the American 
navy and for the coast defences have an amount of strength 
which but few engineers and artillerists would be disposed 
to expect from cast iron, Of the loin. guns, firing 440 1b. 
solid shot, as many as 900 rounds have been fired trom the 
same piece with charges increasing from 39 1b. to 70 lb. of 
powder, before bursting. It does appear desirable that we 
should so far turn to account our facilities for making guns 
cheaply and expeditiously, as to utilise cast iron with equal 
results. As cast iron guns are ordinarily made it would be 
idle to expect such strength as that just instanced. ‘Lhe 
tensile strength of the material itseif is not much more 
than one-third that of ordinary wrought iron, and as, by 
the ordinary modes of casting, the ceutral portions of the 
gun can only cool and contract long after the outer skin has 
set, the metal is left under great initial strain, and the part 
bored out of large guns cast solid is, indeed, commonly honey- 
combed under the conflicting strains of cohesion and contrac- 
tion in cooling. Such are the ordinary cast iron guns, and it 
is by no means our purpose to recommend that one farthing 





should be spent in the fabrication of such guns for the 
navy, nor that beyond, perhaps, an Sin. bore for round 
shot, any dependence should be placed upon their strength, 
But cast iron passes by almost insensible gradations into 
steel, and thence into wrought iron, and although such cast 
iron as we are proposing would be truly cast iron, it would 
be quite unlike the cast iron commonly employed. It is 
now well established in metallurgy that whatever removes 
a portion of the carbon and silicon in crude iron strengthens 
it up to a certain limit, and that the iron, if not over-dosed 
with oxygen in the process, is always improved by the 
expulsion of the whole of its contained carbon and silicon. 
When this has been done, the iron is of course in the 
malleable state, but crude iron can be very greatly im- 
proved while retaining the fusible state, and its capability of 
passing thence directly into any required permanent form, 
The modes heretofore resorted to for strengthening cast 
iron have been tedious and costly, consisting of partial 
puddling, mixing with wrought iron, or repeated re-melt- 
ings. In every case the advantage derived in increased 
strength was, to a great extent, counterpoised by the 
cost and tediousness of the process. ‘Lhe Bessemer 
process affords one other, and a cheap and expedi- 
tious mode of decarburising cast iron to any required 
extent. Notwithstanding the extraordinary simplicity of 
the Bessemer process it is yet regarded by many as a great 
mystery, more, perhaps, in consequence of the wonderfal 
results so quickly and cheaply attained, than from anything 
else. Yet no one would think of attempting it without 
the fullest assistance from Mr. Bessemer himself, and we 
apprehend that the improvement which we should be so 
giad to see carried into effect will only be made when that 
gentleman himself shall give his attention to the matter. 
‘Lhe plant for partially decarburising large quantities of 
iron need not be expensive, and we have no doubt that the 
commercial value of the iron would be doubled by the 
treatment. By the slow and costly re-melting and pro- 
longed fusion employed for the American guns, the tensile 
strength of the iron is sometimes raised to even 20 ions 
per square inch, and a strength of 17 tons is commonly 
attained. ‘The hardness of the iron and its shrinkage are 
also greatly increased, and its specitic gravity is very con- 
siderably augmented, thus showing unmistakeably the 
approach towards the condition of steel. ‘These results 
are exactly those which the Bessemer process effects at an 
early stage in its application, and it is as certain, indeed, as 
anything can be that almost the very grade of iron 
employed in the American guns is to be found in the 
Bessemer converters within eight or ten minutes after 
turning on the blast. 

‘To insure success in the Bessemer process we require pig 
irons of the very purest quality, and generally the addition 
of spiegeleisen ; and as the product, aithough poured in the 
melted state, cannot be cast into goods, re-heating furnaces 
and heavy hammers are requisite for the subsequent work- 
ing of the ingot. No doubt the product is excellent in 
itself, and very likely it would afford an excellent gun, but 
it would be a costly steel and not acheap cast-iron gun. 

Having obtained strengthened cast iron for heavy guns, 
it requires only to be so cooled after casting that no part of 
the interior shall be subject to internal strains in conse- 
quence of the contraction not proceeding through the 
whole of the castings at the same time. Either all but the 
slowest possible escape of heat from the outside of the gun 
must be prevented, so that the heat will be conducted from 
the centre of the gun outwards faster than, or, at least, as 
fast as, it can escape at the surface; or else the gun must 
be cooled equally trom the outside and inside, it being cast 
ona core tor that purpose. ‘lo obtain an equal rate of 
cooling throughout a heavy gun, cast solid, by obstructing 
the escape of heat from tne outside, would occupy a very 
great length of time, and it would require a great expen- 
diture of fuel in keeping the outside of the mould sutfti- 
ciently hot during this time. The other mode, that of cast- 
ing upon a cooling core, is that whereby the strong iron of 
the American guus is turned fully to account, inasmuch as 
it is thereby prevented from puiling apart, or nearly apart, 
by its own uncqual contraction in the casting of the gun it- 
self. ‘The gun is cast in a pit in the usual manner, and reach- 
ing nearly to the bottom of the core is a water pipe, which 
while open at the top is closed at the bottom. Within this 
is a smaller pipe, open at both ends. Water is poured 
down the inner pipe, aud it rises in the outer one, so that a 
perfect circulation is maintained. As soon as the gun is 
cast the introduction of water through the core commences, 
and is continued at the rate of, perhaps, 60 gallons per 
minute, for three, four, or more days, in some cases as much 
as 700 tons of water having been thus circulated through 
the core of aldin.gun. If the cooling were absolutely alike 
in all parts of the gun there is every reason to believe that 
the whole casting would have the same strength, per square 
inch, as asample bar. There is no reason why, if the con- 
ditions of proper cvoling are observed, a lurge casting 
should not be as homogeneous and as strong, per unit of 
section, as a small one. it is not probable that the rate of 
cooling within the gun proceeds with absolute uniformity 
even with the water case, but there can be no doubt that 
the rate is incomparably more uniform than where the gun 
is cast sulid and cooled from the outside, and the extra- 
ordinary service attained by the large American guns cast 
upon this plan shows how great 1s the advantage thus 
gained. 


THE REFEREES’ COURTS. 


THE Referees’ Courts, created in the last session of Par- 
liament as a substitute for the committees on private bills, 
are not giving satisfaction to those who resort to them. 
Lhese courts, us they are called, in contradiction of the 
legal application of the term, are charged with the exami- 
uation of questions of fact, leaving to committees the ques- 
tions of policy and expediency, involved in a private bill. 
In thecase ot railway bills the referees determine the ques- 
tions of locus standt, engineering, efficiency of works, and 
sufficiency of estimates. After these points have been 
settled by referees—who, whatever may be their qualifica- 
tions—are not professional men, but laymen, the real ques- 
tions as to the expediency of permitting the construction of 
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the work have all to be gone over elsewhere. The whole 
question is ultimately settled, no doubt, as in the time of the 
former committees, but only at a much greater cost, and 
with more delay. Instead of lessening the costs of carrying 
through private bills, it is asserted on all hands that the 
whole cost is now greater than eyer, and that those con- 
nected with Parliamentary practice were never before 
making so much money. The engineers—some of those 
wh» have had large schemes in Parliament every session 
for many years —say they now have to do their work thrice 
over, and for this they justly complain. ‘They cannot, too, 
they urge, obtain the legal assistance they require, in conse- 
quence of the restriction that but a single counsel shall 
address the referees on a private bill. “A Parliamentary 
Lawyer” has already pointed out in the Zimes that the 
senior counsel will not undertake such work alone, and 
that, as a rule, it is now performed by juniors, and at fees 
never heard of before. ‘They never before, they say, were 
worked so hard, and they are determined to be well paid. 

Under the system of referees the trial of what is really a 
single question is divided under two separate lines of 
inquiry, before two distinct tribunals ; and the second one, 
wherever it can find room for doubting the conclusions of 
the first, is ready to throw out a bill, and to put its pro- 
moters to all the trouble and cost of introducing it again 
in the next session. It is natural, however, that the 
referees’ court should be in favour with those members of 
Parliament who do not evade the work of the committee- 
room. The referees save them a great deal of labour, and 
wherever they can avail themselves of even a doubt as to 
the report of the reierees, they can, by making this an 
excuse for throwing out the bill, save themselves all further 
trouble in the matter. This is neither, however, for the 
interest of the promoters of private bills, nor for that of 
the public—who are as much interested in the success of a 
good scheme as in the defeat of a badone. ‘The law 
so guards the public against the disturbance and 
possible loss consequent upon every scheme for public 
improvement, and, in doing so, hedges the path so 
closely along which the promoters of such a scheme 
must proceed, that it is but right and fair that they 
should have every facility for making out their case to the 
utmost. And inall such cases the questions of engineering, 
efficiency of works, and sufficiency of estimates are so inter- 
woven with those of general expediency, that the whole 
would appear to require careful consideration together ; and 
where a committee is really determined to do its work 
thoroughly, it wi'l, in most cases, raise points which 
indirectly involve the necessity of again goiug over much 
of the ground already passed by the referees, In theory, 
the system of rferees appeared well enough, and we will 
even admit that we indulged in hopeful expressions in 
these columns as to its probable success. We did not, 
perhaps, as was the case with many who wished to see 
something done to abridge the procecdings and curtail the 
cost of Parliamentary committees, make sufficient allow- 
ance for the natural disposition of one tribunal to act 
either without sufficient regard for the labours of another, 
or to act too readily upon whatever might throw a doubt 
upon the results of these labours. If, from this practical 
difficulty, the proceedings on private bills are to be pro- 
tracted, and the cost attendant upun their passage in- 
creased, it will be wished by many others than the pro- 
moters of these bills, that the former system of full inquiry 
in committee was restored. 


GAS LIGHTING IN PARIS, 


Ir is a striking fact that the consumption of gas in Paris 
should have doubled in the seven years from 1857 to 1864, 
In the former year the Compagnie Parisienne D’Eclairage 
sold 1,979,134,379 cubic feet of gas, while in 1864 the pro- 
duction was ‘,870,600,105 cubic feet, or nearly one half as 
much as the total make of gas by the thirteen companies 
which supply London. And with a share capital of 
£3,360,000, in £20 shares, the latter are paying an annual 
dividend of £4 4s., or £21 per cent., and their market value 
is £71 12s. This is something for the gas companies of 
London to contemplate. Allowing 9,200 cubic feet of gas 
made per ton of coal carbonised, 420,719 tons of coal 
would be required for the muke of gas in Paris in 1864 ; 
and, as the sum paid for all the “matéres distillées ” was 
£330,000, this would, supposing these “ materials” to be 
coal only, correspond to about 1ds. 8d. per ton. And as 
the sum received from sales of gas was £1,071,237, this 
would correspond to a price of gas per thousand cubic feet 
of 5s. 6d., whence, in conjunction with the price of coal, it 
is casy to see how such magnificent dividends are paid. 
The Paris Company, too, has but 687 miles of mains to 
maintain, a length which, although great in itself, is not so 
in comparison with the amount of gas made. We might 
mention an American gasworks, those at Philadelphia, 
where, although the whole quantity of coal carbonised 
yearly is no greater‘than that at the City Gasworks in 
Dorset-street, there are nearly 450 miles of mains, 

‘Lhe Paris Company had, at the date of their last report, 
put up 747 rising mains of their own in the houses of 
others, so as to supply gas on their own account to the occu- 
piers of the respective flat in which so many Paris houses are 
built. Here in London, where the tenant in such cases is 
commonly dependent for his gas upon his landlord, the cost 
to him is much greater than where he obtains it direct 
from the company. ‘These rising mains have cost £28 
each on an average, and the company express their intention 
to increase the number in use as rapidly as possible. 

The Paris Company finds an exceilent market for its coke, 
the sales in 1864 having amounted to £215,657, or to about 
two-thirds of the whole cost of coal and all other materials 
carbonised. During the last winter, it appears the demand 
for coke was so brisk that coal had to be used in part for 
heating the retorts, a fact which partly accounts for the 
rath of coke sold. ‘The ammoniacal salts sold brought 

5,121, 

it appears that in order to increase the demand for coke 
as much as possible the Paris company make and sell at 
cost price an apparatus, or, in better terms, a stove for its 
combustion in houses and shops. Of these 2,755 were sold 
in 1864, and no less than 11,291 were in use at the end of 











that year. ‘“ Besides,” says the company’s report, “our 
patterns, made to utilise the heat of the coke in the most 
complete manner possible, have been copied by several 
makers, who have thus aided us in attaining the purpose 
which we proposed.” 

The Paris company have already found an increased sale 
of their gas due totheuse of Lenoir’s gas engine. There were 
already, on the 31st of last December, no less than 143 of 
these engines working in Paris “to the satisfaction of 
those who employ them.” 

Connected with the Paris company, which employs 
nearly four thousand workmen, is a sick-fund, for the 
relief of those who may become ill or wounded while in 
the discharge of their work, and no less than eleven doctors 
are retained to attend to them. The workmen, while ill or 
disabled, draw one-half of their regular pay. During the 
year 1864, in addition to medical visits to the works on 
tixed days in the week, the doctors attended 1,144 cases of 
illness or wounds at the homes of the workmen. These 
services cost about £4,500. This sum is paid one-half by 
the company and the rest by a reservation of one per cent. 
upon the salaries and wages of all persons employed upon 
the works. In the case of serious illnesses and wounds the 
company, in addition to its contribution to the sick fund, 
grants full salaries and wages, and the full cost of medical 
and surgical treatment to those who have been found 
worthy of such consideration. In addition to this a retiring 
fund has been established, but which will only come into 
operation in 1881, for retiring those who may be, by that 
time, too old to continue longer at work, About £10,750 
have been already placed to the credit of this fund. 

Gas making in Paris is, as an art, the same as gas 
making in London, and the engineer cannot expect to learn 
much that is useful to him by going to where almost every- 
thing is copied from his own practice. Yet the gas engi- 
neer here is compelled to enter upon many questions only 
incidentally connected with the mode of gas making, and 
the agitation kept up by a certain class of writers and Par- 
liamentary witnesses, gives him cause to examine pretty 
closely the commercial results attained in different localities 
lighted by gas. In lighting the metropolis, about £5,800,000 
ot share and loan capital are invested by the thirteen com- 
panies; and in lighting Paris, with less than half the 
quantity of gas used in London, £4,150,000 of capital are 
embarked in one great undertaking. On the larger por- 
tion of this capital 21 per cent. is paid, merely because the 
price demanded for gas is so high, and the Parisians are so 
helpless to obtain cheaper light from other sources, that 
there is no difficulty in paying it. ‘The dividend on the 
share capital last year was £705,600, whereas a 10 per 
cent. dividend, to which the London companies are re- 
stricted, would have absorbed but £336,000. The difference 
between this sum and that actually paid is £369,600, and 
had this amount been abated from the sales of yas to the 
public, the cost per thousand would have been but 3s. 6d., 
and even here it will be borne in mind that the capital 
employed in Paris is disproportionately high as compared 
with that employed in London for a given production of gas. 
In Paris gas coal is really much cheaper than is generally 
supposed in England, for it can be raised as cheaply at 
Charleroi as anywhere in England, and its freight thence 
to Paris is but 7s. 3d. per ton. ‘The sale of coke in Paris 
is always certain, at good prices. ‘I'he leakage of gas 
cannot be great, as the length of mains is not great in pro- 
portion to the quantity of gas supplied, and the cost of 
manufacture appears to be moderate. Had the Parisians 
an organised class of gas agitators, and were such questions 
as thoroughly sifted there as here in our own courts of 
inquiry, they might, perhaps, hope for the reduction of a 
burden under which Londoners would indeed groan. 





Encuish AND American Raiways.—Nothing more forcibly illus- 
trates the superior condition and solid structure of the English rail- 
ways than the speed of some of the mail trains, The night mail 
from Euston-square station, London, to Pertb, in Scotland, performs 
the journey—401 miles, in 11} hours, or at the rate of 40 miles an 
hour, including stoppages. he mail between New York and 
Washington—229 miles—goes through in from 11 to 12 hours, being 
about half the speed of the English mails. . 

Rauway Progress in France.—(From our Correspondent).— 
The inauguration of a section of the Western from Paris to Brest is 
fixed for April 25. This is an important extension of an already 
extensive system. ‘The dividend of the Western for 1864 is at the 
rate of nearly 8 per cent per annum. The original lines, which 
formed the nucleus of the Western of France, were constructed 
uuder the supervision of the late Mr. Juseph Locke, C.E., and that 
gentieman invested somewhat heavily, / believe, in the undertaking. 

Propucts or Sourn Avstrauia.—The production of copper 
increases steadily in this colony, aud should the projected railway 
to the far north be constructed mines that will uot pay, with 
present difficulties of transit and high rates of cartaze, will must 
certainly be worked. The wine-growing interest is being steadily 
developed, and will soon be one of the most important indystries. 
It was expected that, when the Colonial Parliament assembled, a 
measure would be introduced allowing free distillation for wine 
growers, coupled with a reduction in the duty of imported spirits. 

New Po.yrecuyic Instirurion at Sturraakt.—A new aud very 
extensive Polytechnic Institution has receutly been completed and 
inaugurated in Stuttgart. The title has not the same meaning that 
we are accustomed to attach to it as a place of entertaintment ; or, as 
in the case of the Ecole Polytechnic, at Paris, « college for military 
education only; but is given in Germany to colleges, where, under 
the supervision of Government, young men are educated as 
architects, civil engineers, analytical chemists, machine engineers, 
aud kindred arts and sciences are taught. ‘There are several 
very large establishments of this kind in various parts of Germany, 
some with from 400 to 700 students, the chief being those of Berlin, 
Hanover, Carlsruhe, Munich, Zurich, and Stutigart.— Builder. 

Progress or S1zam Navication.—The International Financial 
Society have issued a prospectus of the Anglo-Egyptian Navigation 
Company, with a capital of £500,000, in shares of £20, to take 
over the line of steamers between Liverpool aud Egypt at present 
owned by Chapple, Dutton, and Co., of Liverpool, and F. Chapple 
aud Co., of London, and to extend the business, so as to bring it 
into connection with London, ilies, and other additional 
ports. One-half of the purchase money is to be taken in paid-up 
shares, and Messrs. Chapple, who are to act as agents and managers 
for seven years for a fixed commission, are to guarantee a minimum 
dividend of 10 per cent. per annum for the first five’ years.—A 
prospectus has been issued of the London and South African Steam 
Company, with a capital of £150,000, in shares of £25. The object 
is to establish a direct line of steam passenger vessels between 
London and the Cape, for which purpose a fleet of ships is stated 
to have been already secured, and they are expected to perform the 
passage in about thirty days. 





THE PATENT JOURNAL, 
Condensed from the Journal of the Commissivners of Patents. 


Grants of Provisional Protection for Six Months. 


3177. Ropgsrt Witsoy, Manchester, ‘* 1mprovements applicable to call and 
other belis.”—Partly a communication trom Nathaniel Levy Bradley, 
a Hubbard, and William Levy Bradley, West Meriden, Connecticut, 


3179. Joun Foruereitt and Joun Henry Foruereilt, City-road, London, 
* Improvements in machinery or apparatus ewployed in the propulsion 
of vessels.” —Petitrons recorded 22nd December, 1804. 

3. Moxtagug Ricuasp Lavarson, Bisbop-gate-street Within, London, 
‘An improved method of treating apatite aud other mineral phosphates.” 
—A communication from John Quiver, Estremadura, Spain.—Petition 
recorded 2nd January, 1365. 

161. EMMAnU&L Denis Faacor, Rue de Sablonville, Neuilly, near Paris, 
* Improvements i oars, and in the modes of actuating them.”—Petition 
recorded 19th January 1365. 

288, ALEXANDKR SvuUTHWooD Stocker, Wolverhampton, Staffordshire, 
**Improvements appertaining to reflectors.” — Petition recorded 2nd 
February, 1865. 

459. JAMES Fexeussoy, Langham-place, London, ‘‘ Improvements in iron 
safes and strong rvoms.”—Petition recorded 17th February, i805. 

490. JAMES MALLISON, Halliweli, near Boluov, Lancashire, ** An improved 
method of treatiug yarns or threads previously to the processes of dyeing 
and dressing.” 

502. Daviv Bakr, Cherry-street, Birmingham, * Certain improvements in 
machinery tor dressing fruit.”—Petitions recorded 22nd February, 1805. 
562. WiLLIAM BELL DausToy, Birmingham, “ An improved aunospheric 
pressure lamp for the burning of benzole, paraffin, napntha, or other 
volatile oils, which lamp may be used for ail the purposes for which 
lamps are usually required, eitner for lighting, cooking, heating, or other 
purposes.”—Paitly » communication from John J, Riddle, Cucianati, 

Ohio, U.5.—Petition recorded 23th February, 1865. 

596. WiuttaM Renwick Buwoircd, Waketield, Yorkshire, ‘An improve- 
ment in carburettiug gas, aiso in the preparation of hydrocarbons for 
carburetting gas, and improved methods of treating alkali which has 
been used to purify coal oils, shale oils, petroleum, and other mineral 
oils.”"—Petition recorded 3rd March, 1865. 

619. CROMWELL FLEETWoup Vaa.ky, Beckenham, Kent, ‘‘ An improved 
apparatus for the protection of houses and property from burglars, parts 
of the invention being applicable for other purposes.” 

622, SAMUEL SMiTH and WILLIAM oMiTd, Keighwy, Yorkshire, ‘* Improve- 
ments in machinery or apparatus for combing wool and other nbrous 
substances.” 

629. Tuomas Nicuoisoy, Gateshead, Durham, *‘An improved process of, 
aud apparatus for, making causue liquor or caustic lees." —/etitions 
recorded 6th March, 1805. 

635. JOHN HESKELGKAVE WILSON, Huddersfield, Yorkshire, “‘ An improved 
metbou of, aud means or apparatus for, measuring the haman body.”— 
Petition recorded 7th March, 1865, 

650. Kicuakb Howson, Preston, Lancashire, ‘‘ Improvements in stoves for 
heating air supplied to blast furnaces,’’ 

651. WILLIAM CLakK, Chancery-lane, Londoa, “ Improvements in motive 
power engines.” A communication from Auguste Germ, Boulevart St. 
Martin, Paris. —Petstions recorded 8th March, 1865. 

655. WILLIAM Tiaus Hamiton, Upper Rivhustues, Dublin, ‘ An improved 
method of, and apparatus for, tacililating the proper action of the hands 
of players upon the piano, organ, harmouium, or other like keyed instru- 
ments.” 

658. Emig Carcuon, Boulevart de Sebastopol, Paris, ** An improved 
system of closing spatter-dashes, appl.cable also to boxes, portemenunaies, 
and other similar articies.” 

662. KowLanp Gseor@s Fisuer, Great George-street, Westminster, “ Im- 
provements in rolls for connecting sheets of zinc and other metals 
employed for covering roofs aud other enclosures.”"—Petitions recorded 
9th March, 1865, 

670. Joseru FreeMaN, Epwarp Grace Freeman, and CuAgirs Hanky 
Freeman, Whice Lead Works, Batersea, Suirey, * Lmprovemenuts in the 
preparation of turpeutines aud varnishes.” 

674. Joun Lyon Fisup, Upper Marsh, Surrey, “A new or improved 
machine for cutting or torming the tips or points of candies, and for 
other like purpuses.”—Petitions r.corded luth March, 1805, 


711. RICHARD ARCHIBALD BRooMAN, Ficet-street, Loudon, ** Improvements 
in breech-loading tire-arms,”—A communication from Sauuel Maynard, 
New York, U.s. 


716. Joun Witkin, Orchard-street, Nottingham, “ Improvements in the 
manufacture of lace or net in twist lace machines.”—/etitions recorded 
14th March, 1865. 

729. ASTLEY PastoN Price, Lincoln’s-inn-fields, London, “‘ Improvements 
in obtaining sulphurous acid.”— Petition recorded 15th March, 1805. 

734. SAMUKL BagsTER BouLToN, Chariotte-row, Mausion House, London, 
‘Improvements in the means and apparatus employed for treating 
timber with antiseptic or preservative fluids, also applicable to other 
purposes.”’ 

735. Moritz Meise, Gloucester-terrace, Old Brompton, Middlesex, “ Im- 
provements in machinery or apparatus for thrashing grain or seed.”—A 
communication from Isidor Pintus, Berlin, Prussia. 

736, Joun Ramsportom, Crewe, Cueshire, * lmprovements in machinery 
for rulling and shaping metais.” 

738. WittiaM LorpEr, New Broad-street, London, “ Improvements in the 
permanent way of railways.”—A communication from Gabriel Diimler, 
Namur, Belgium. 

740. Ropert BELL, Carlisle, Cumberland, “ Improvements in working 
railway signais, and in the machinery or apparatus connected therewith.” 
— Petitions recorded 16th March, 1865. 

744. JOUN STANDFIELD, Thames Bank House, Pimlico, London, “ Improve- 
ments in differential whec! gearing.” 

746. CHARLES ANTHONY WhkkLer, Swindon, Wiltshire, ‘‘An improved 
apparatus combining @ pencil shield and india-rubber.” 

747. Henky Waturked, Devon House, Kingsdown, Bristol, ** Improve- 
ments in heating preparatory to, ana for the purpose of, hardening or 
tempering of knives, tiles, tovls, aud ali other descriptions of cutlery or 
hardware usually subject vo the process of hardening or tempering.” 

748. Bensamin Lawrenck, Coleman-street, London, “ linprovements in 
increasing the mechanical value of steam as a motive agent.”—A com- 
munication from ‘Lhomas Ewbank, New York, U.8. 

749. George Distey and Frevraick Braby, Fitzroy Works, Euston-road, 
London," mprovements in posts or supports for telegraph wires, also 
applicablet o p.sts or supports employed tor other purposes,” 

750. JAM«8 BULLOUGH, Baxenden, Lancashire, * improvements in looms 
for weaving.” 

752. WituiaM Maurice WILLIAMS, West Ham, Essex, “An improved 
method of treating, cleaning, or preparing painted or other Cauvas, 
tarpaulins, and dirty cotton waste, so 4s to render the same suitable wo 
be used for household and other purposes tor which they may be 
applicable.” - Petitions recorded 17th March, 1865. 

756. TuoMas OapEN, Clif Mound, Higher B.oughton, near Manchester, 
** Certain improvewents in lap machines employed in preparing cotton 
and other fibrous substances.” 

757. JAMES MCUoNNELL, “eschoughton, Lancashire, ‘* Certain improve- 
ments in platform weighiug machines.” 

760. JAMES Henny Watuxw, Hill Top, Westbromwich, Staffordshire, 
* A new or improved macuine for peeling or skinniug almonds.” 

762. TuoMas KisnYon, jun., Miles Platting, Manchester, ** Improvements 
in preparing, fixing, and mordanting cloth and yarns.” 

764. James Veko, Atherstone, Warwickshire, ‘ limprovemeats in brushes 
or brooms.” 

766. Owen Rosson, Kettering, Northamptonshire, ‘ Improvements jin 
sewing machines,” —Petitions recorded 18th March, 1365. 

772. Joun ‘THoMas Cook and Joun Tuomas Cvok, jun., Birmingham, 
** Improvements in breech-loading fire-arms.” 

773. Matruew Evry, Lawrence-lane, Cheapside, London, “ Improvements 
in gentlemen's scarves.” f 

774, Iswwor Puiiprstual, Berlin, Prussia, ‘Improvements in the manu- 
facture of yarn so as to render same applicable as a substitute for woullea 
yarn tor manufacturing into shawis and other textile fabrics.” 

776. ALFRED VINCENT NEWTON, Chaucery-lane, Loudon, ‘ Improvements 

, i id Wood Green 





in sewing y."—A ation from Davi 
Humphrey, Chelsea, Massachusetts, U.s. 
778. SAMUBL CHaTWuoD, Bolton, L hire, “ Impr ts in locks for 





safes, strong rooms, and other purposes.” 

779. WittLtaM MenxLaus, Dowlais Lronworks, Glamorganshire, ‘* Improve- 
ments in machinery tor working puddied bails or biooms of iron and 
steel,” 

780. ALEXANDER Ricuarp MACKKNzIR, Manchester, ** Improvements in 
locomutive engines and carriages for common roads and tramways, and 
also for agricuitural and other purposes.”—/etitions recorded 20th March, 
1865, 

782. James WATERHOUSE MipGLEY, Cononley, Yorkshire, “ Improved means 
or apparatus for lubricating vertical or diagonal spindles aud shafts.” 

788. RicuaRD ARCHIBALD BRoomaN, Fleet-street, London, “ lmprovements 
in the preparation of bydrated oxide of chromium.”—A communication 
from Coaries Kestner, Thann, France. 

789. WiLuiaM Cuark, Chancery-laue, London, “ Improvements in appa- 
ratus for cutting pasteboard and other lixe boards.”—A communicavon 
from Elizier E. Clarke, New Haven, Connecticut, U.8.—Petitions 
Zlst March, 1865. 

796. WinuiaM Marrizu Wiiiiams, Celyn Oaergwrie, near Wrexham, 
Denbigh, *‘ Improvements in apparatus for the distillation of coal and 
peat, Sod such other substances as are or may be used for the manufac, 
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ture of solid and liquid volatile hydrocarbons, or for the manufacture of 

the said hydrocarbons and coke.” 

798. WitLiaM LANE, Old Kent-road, Surrey, “Improved mechanism or 
apparatus for propelling carriages and other road vehicles by hand power.” 

799. Wiu1aAM JuBy CoLeMan, Town Hall, Bury St. Edmunds, Suffolk, “* An 
oe composition for clarifying and fining beer and other fermented 

iquors.” 

802. VALENTINE Baker, Cahir, Tipperary, Ireland, “Improvements in 
obtaining motive power.” 

806. Morgan Moreans, Brendon Hills, § 
manufacture and refining of iron and stee).” 

808. Groror Epmunp Donistuorre, Leeds, Yorkshire, ‘‘ Improvements in 
apparatus for washing wool, hair, and other fibre.”—Petitions recorded 
22nd March, 1365. 

815. Duncan Mackenzix, Graham-road, Dalston, London, “ Improvements 
in machinery aid apparatus for indicating, selecting, and reading in such 
cords of designs or patterns as are transferred and perforated on cards, 
papers, or their substitutes, and for reproducing and repeating duplicates 
of such operations on such materials for jacquard machines,” 

817. RicHAKD ARCHIBALD Brooman, Fieet-street, London, ‘* Improvements 
in treating fats and fatty matters for the manufacture of candles.”—A 
communication from Emile Dangivillé and Victor Baliat, St. Berain-sur- 
D'heune, France. 

825. Ropert TipMaN, Jermyn-street, London, ‘* Improvements in machinery 
or apparatus for paying-out and for raising electric telegraph cables in 
deep waters.” 

827. Marrnew Piers Watt Bouttox, Tew Park, Oxfordshire, ‘* Improve- 
ments in obtaining motive power from aeriform fluids and from liquids.” 
— Petitions recorded 23rd March, 1865. 

829. CiarLes Bevan, Margaret-strect, Cavendish-square, London, ‘‘Im- 
provements in cabin turmiture for ships and other vessels.” 

831. THOMAS FARMER and FREDERICK Lewis, Bilston, Stuffordshire, ‘‘Im- 
provements in ornamenting the surfaces of japanned goods and papier 
miché goods aud other varnished surfaces.” 

835. Joseru Green, Leeds, Yorkshire, ** Improvements in machinery or 
apparatus fur cutting or chasing the threads of screws or worms.” 

£37. JAMES ANDREW SWANZY, Plymouth, Devonshire, “ An improved 
machine for washing, wringing, and mangling.” 

839. JouN CraRkLes Stovix, White Lodge, Whitehead’s Grove, Chelsea, 
London, ** Improvements in the means of communicating signals from 
passengers in railway trains to the guards and engine drivers.” 

841. Giacomo Feiice Maxcuisio, Baker-street, London, * Improvements in 
appara‘us tor obtaining hizht.”—Petitions recorded 24th March, 1865. 

843. Epwin WoLyenson, Birmingham, *‘ Improvements in the manufacture 
of ornamental metallic chains.” 

845. JAMES Mitton, Glasgow, Lanarkshire, N.B., ‘ Improvements in looms 
for weaving.” 

349. KicuakD WiLt1AM Barnes, Manchester, “Improved apparatus for 
ascertaining the state of sewers, tunnels, drifts, or other subterranean 
work, part of which apparatus is applicable to levelling purposes.” 
5L. WILLIAM RictiAnpson, Oldham, Lancashire, “lmprovements in cotton 

ins” 

858. WILLIAM Berts, Wharf-road, City-road, London, “‘ Improvements in 
protective labels for bottles, jars, and other similar vessels,” 

855. Witntam CuarK, Chancery-lane, Loudon, * Improvements in the 
manufacture or preparation of materials for, and in their application to, 
lighting and heating purposes, also in apparatus used for the same.”—. 
communication from Auguste de Peyronny, Boulevart St. Martin, Paris. 
— Petitions recorded 25th March, 1865, 

857. CHARLES Burritt, Bernard-terrace, Holloway, London, “ An improved 
domestic implement for paring potatoes, apples, and other like vegetables 
and fruit.” 

859. James BuckiInGHAM, Westmoreland House, Walworth Common, 
Surrey, *‘ Improvements in oil feeders or cans.”—A communication trom 
Charles Churchill, New York, U.S. 

861. Cant Jouan LAvrRENTZ Lervier, Broad-street-buildings, London, 
** Improvements in casting ingots of steel and malleable iron.” 

863. Joun Bucksuaw, Oukley Mills, Staffordshire, and W1iLLiaAM Scott 
UNDERHILL, Newport, Salop, “Improvements in traction engines.” 

865. Gores Bisnor, Soho-square, London, “ Improvements in apparatus 
for stamping and marking.’”’—A communication from Alexandre Mathieu, 
Quai Valmy, Paris, 

867. WiLLiaM West, Tredenham House, St. Blazey, Cornwall, ‘‘ Improve- 
ments in preparing lubricating compounds,”—Petitions recorded 27th 
March, 1865. 

871. Joun Coxnnetivs Craigie HaLkett, Cramond House, Mid Lothian, 
N.B, “ An improvement in paints or compositions used for coating iron 
or wooden vessels and other structures exposed to the action of sea 
water.” 

873. Terror GLover, jun., Neweastle-upon-Tyne, ‘* Improvements in the 
construction of ships’ yards and spars.” 

875. FkepeRick Tomas, Bishopsgate-street Within, London, “ Improve- 
— - the construction of kitchen ranges having their fire-places 
enclosed.” 

877. Ricuarp Youna, North Frederick-street, Dublin, and CuaRLes FinLay 
OLIPHANT GLAssFORD, Galway, lreland, ‘* lmprovements in the prepara- 
tion or treatment of sea-weed, and in obtaining products therefrom.” 

879. HENRY WeLCUMAN K1in@, Torrington-square, London, ** Improvements 
in ventilating blincs.” 

881. Isaac Louis Potvermacner, Oxford-street, London, “ Improvements in 
fastenings for pins, buttons, and other articles with metallic backs.”— 
Petitions recorded 28th March, 1865. 

883. WitttAM Newron Witson, High Holborn, London, ‘ Improvements 
in sewing machines,” 

885. WiLLiaM Brookes, Chancery-lane, London, *‘ Improvements in file 
cutting machinery.”—A communication from Alfred Weed, Boston, 
Suffolk, Massachusetts, U.S, 

889. Ricuarp HoLKoyp and Joseri HoLroyp Bouton, Manchester, ‘‘ Certain 
improvements in machinery or apparatus for drying ‘ warps’ of cotton 
and other fibrous substances.”” 

891. JouN PLAYER, Norton, Stockton-upon-Tees, Durham, “ Improvements 
in furnaces or apparatus for heating the blast for furnaces used in 
smelting iron, and for other furnaces.” 

893. WinuiaAM Moxon FuLLER, Wolverhampton, Staffordshire, “ An im- 
proved process for reducing or preparing waste animal matters for the 
purpose of employing the same in the preparation of manures or 
fertilising compounds.” —Petitions recorded 29th March, 1865. 


t, “Improvements in the 








Invention Protected for Six Months by the Deposit of 
a Complete Specification. 

912. Henry ADRIEN BonneEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in the manufacture of iron rods and bars of different 
forms, and in the apparatus relating thereto.”"—A communication from 
Ado:phe Paul Englebienne, Philippe Govert, and Constant Pourbaix, 
Houding-Aimeries, Belgium.— Deposited and recorded 3st March, 1865. 


Patents on which the Stamp Duty of £50 has been Paid. 

1008. Squin® Fanron, Ashton-under-Lyne, Lancashire.—Dated 9th April, 
1s62. 

952. James CLARKSON Kay and WitiiamM Hartisy, Bury, Lancashire.— 
Dated 4th April, 1°62, 

956. THOMAS SILVER, Berry-street, St. James’, London.—Dated 4th April, 


1862 

972. Witt1aM Bree, Marsh-lane Foundry, Preston, Lancashire.—Dated 5th 
April, 1862. 

974. Joun CoLtine, Seaham, Durham.—Dated 5th April, 1862. 

975. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, Lona »n.—Dated 
5th April, 1862. 

1040, James Thomas Grice, Birmingham.—Dated 11th April, 18¢2. 

1052, Jaws Howakb and Epwak> TRNNY BousFikLD, and THOMAS PHILLIPs, 
Bedford.—Dated lith April, 1862. 

1097. Joun Barnovun, Liverpool.—A communication.—Dated 16th April, 
1862. 

1118. Joun WitttaAM Forp, Shooter’s Hill, Kent.—A communication.— 
Dated 16th April, 1862. 

1218. James Ee@iinton ANDERSON Gwynnk, Essex-street Wharves, Strand, 
London,—Dated 29th April, 1862. 

1061. JAMES PAnk, Bury, Lancashire.—Dated 14th April, 1862. 

991, JaMES Brown, Aldgate, London.— Dated Sth April, 1862. 

1013, Jostan Jongs, jun., Ship Yard, Sefton-street, Liverpool.—Dated 9th 
April, 1862. 

1014. Jonn Lanaston, North.street, Strood, Kent.—Dated 9th April, 1862. 

1027, Cowrek Priprs Couns, Southsea, Hampshire.— Dated 10:h April, 1862 

1007. James Epwarp Hypk ANDREW, Audenshaw, Lancashire.— Dated 9th 
April, 1862. 

1016, Jonn KNowetpey, Southwark, Surrey.— Dated 9th April, 1862. 

1028. Groner Diks Mertens, Royal Crescent, Margate, Kent.—A communi- 
cation.—Dated 10th April, 1862. 

1029. Louis Curistorn, Paris, and WitniaM HAwKkswortn, Linlithgow, 
N.B., and Gustavus PALMER Harpine, Paris.—Dated 10th April, 1862. 

1082. Joun Peri, jun., Rochdale, Lancashire.—Dated 10th April, 1862. 

= pres Nussey, Holbeck, near Leeds, Yorkshire.—Dated 12th 

pril, 1862. 
eee Rowstr, Netherfield-road, Liverpool.—Dated 10th April, 





Patents on which the Stamp Duty of £100 has been Paid. 
760. T G , JouN BaTiry, > rork- 

hive betel Ge aan ‘ ao ATLRY, and Jacor Docxray, Leeds, York 
787. Samuxn Bickerton, Oldham, Lancashire,—Dated 12th April, 1858, 
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767. Henry Bayvey and Jonn Greaves, Staley Bridge, Lancashire.—Dated 
9th April, 1858. 
i amen Rowett, Netherfield-road, Liverpool.—Dated 10th April, 
58. 


Notices to Proceed. 


2968. WitiamM Jackson, Sunderland, and Jonn GuaAnoLM and WILLIAM 
GLaHOLM, Bishopwearmouth, Durham, ‘‘ Improvements in the construc- 
tion of hydro-beer pumps.” 

2972. GrorGe AxTox, Shepherds’ Bush, and Joun Leacu, Hounslow, 
Middlesex, “‘ Improved apparatus and machinery for making bricks.”— 
Petitions recorded 29th November, 1864. 

2981. RicHarp FARRALL Daz, Shoe-lane, London, “ A new apparatus to 
be employed in drawing off and measuring paraffin and other oils, 
applicable also in drawing beer and other liquids, and measuring the 
same.” 

2982. EpMuND WINDER Otway, Reading, Berkshire, “Improvements in 
machinery for ginning or cleaning cotton.” 

2986. Joun BanGer, Oxford-street, London, “ Improvements in preparing 
aud potting the roes of fish.”— Petitions recorded 30th November, 1864. 

3003. Martyn Jonn Roperts, Pendarren, near Crickhowell, Brecknock, 
“Improvements in means or apparatus for reducing the friction now 
produced by the longitudinal or endlong pressure of ships’ screw pro- 
peller shafts, or of any upright or inclined shafts when revolving.”— 
Petition recorded 1st December, 1864. 

8004. SAMUKL Parker Kittie, Brooklyn, Kings, New York, U.S., ‘Im- 
provements in foldmg spring mattresses.” 

3007. Grorex Wales, Stroud, Gloucestershire, and Bexsamin Cooper, 
Frome, Somerset, “‘ Improvements in apparatus to be employed in the 
feeding of scribbling and carding engines.” 

3008. WitutamM Pow ck, Glasgow, Lanarkshire, N.B., “Certain improve- 
ments in the manufacture of textile fabrics, and in the machinery or 
apparatus connected therewith.” 

3009. Fowarnp ALFRED Cowper, Great George-street, Westminster, ‘ Im- 
provements in machinery or apparatus for separating cotton fibre from 
the seed, and also forcleansing the seed after the fibre has been separated 
therefrom.”— Petitions recorded 2nd December, 1864. 

3012. Joun Kennedy Crawford, Glasgow, Lanarkshire, N.B , ‘‘ Improve- 
ments in producing ornamental fabrics.” 

2016. Joun WiLu1aM Prorritt, Lincoln’s-inn fields, London, ‘‘ Improve- 
ments in railway carriage and passenger signals.”—Petitions recorded 3rd 
December, 1864 

£027. Joun Ye#arstey, East Smithfield, and Epwarp TimpreLt, St. 
George’s-in-the-East, Loudon, “ Improvements in apparatus for cleaning 
rice, and a new composition to be used therein.”—Petition recorded Sth 
December, 1864. 

3032. ALEXANDRE BLAMPoIL, Passage des Petites Ecuries, Paris, ‘ Improved 
smoke-consuming apparatus, applicable to the boilers of locomotives and 
stationary engines ” 

3034. WinuiAM Epwarp GrnGr, Wellington-street, Strand, London, “ A 
belt and improved sanitary apparatus for female use.”— A com ication 


List of Specifications Published during the week ending 
8th April, 1865. 

1334, 4d.; 1338, Is. 2d. ; 1345, 8d. ; 1346, 8d. ; 1347, 10d.; 1348, 4d. ; 
1349, 10d. ; 1350, 10d. ; 1351, 1s. 4d. ; 1352, 10d. ; 1353, 1s. 2d.; 1354) 4d. : 
1355, 8d. 5 1356, -; 1357, 4d.; 1358, 10d. ; 1359, 4d.; 1860, 10d. ; 1361, 
4d. ; 1362, 4d.; 1363 8d.; 1364, 10d.; 1365, 8d.; 7, 
1368, 4d. ; 1369, 2s. Sd. ; 1370, Sd. ; 1871, Is. 2d. ; : 
1374, 2s, 2d. ; 1375, 10d. ; 1876, 1s. 4d. ; 1377, 10d. ; 1378, 4d.; 1379, 4d. ; 
1380, 6d.; 1381, 4d.; 1882, 8d, ; 1383, 4d.; 1384, 1s. ; 1385, 1s. 2d. ; 1386 
1s. 2d.; 1387, 4d. ; 1388, 10d. ; 1389, 4d. ; 1390, 4d. ; 1391, 4d. ; 1392, 10d. : 
1398, 10d4.; 1395, 4d.; 1396, 10d ; 1397, 4d.; 1399, 104.; 14v0, 1s, 2d. ; 
1401, 4d.; 1402, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 








ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2384. J. and W. WEEMS, Johnstone, Renfrewshire, N.B., ‘Improvements in 
engine governors, and wn apparatus for indicating and regulating the 
flow of jlurids and liquids.” —Dated 28th September, 1864. 

This invention comprises, among other features, the following :—The 
invention relates, First, to improvements in apparatus for governing and 
controlling the working speed of both land and marine engines, air, water, 
and gas engines, as well as water-wheels, and other such generally similar 
mechanism. The Second part of the invention consists of improvements in 
apparatus for regulating, measuring, and registering the flow of liquids and 
fluids, and this latter part is based upon an invention of improvements in 
apparatus for indicating the pressure or quantity and in regulating the dis- 
charge of fluids for which letters patent were granted to the present 
patentees the 17th March, 1862 (No. 734). One modification of the First 
part of the present invention, as applied to the governing and controlling 
the speed of engines, water-wheels, turbines, and other similar mechanism, 
consists of a plain or corrugated diaphragm or diaphragms, or, in place of 
these, tubes of india-rubber, metal, leather, or other flexible materials fitted 
within a chamber may be used. Resting on and attached to that side of 
the diaphragm which is exposed to the pressure of the steam or other fluid 
or liquid, is a spindle or rod in connection with an equilibrium throttle, 
conical, or other valve or valves, the valve or valves being? situated 





from Louise Thevenot, Passage des Petites Ecuries, Paris. 

3038. THomas ARCHER, jun., Gateshead-on-Tyne, Durham, “ An improved 
machine or apparatus for crushing or breaking stone ores or other similar 
hard substances,” 

2018. CARL ALEXANDER Martius, Warrington, Lancashire, ‘‘ Improvements 
in the application of photography to the ceramic art, or to glass.”-— 
communication from Johaun Baptist Obernetter, Munich.—Petitions 
recorded 6th December, 1864. 

3051. ALFRED ALBERT, Paris, “ A new or improved stamping apparatus.” 
— Petition vecorded 7th December, 1864. 

3055. James Livesey, Cannon-street West, and Joun Epwarps, Basinghall- 
street, London, *‘ Improvements in the permanent way of railways.” 
3058. Joun Norron, Bray, Wicklow, Ireland, ** Improvements in the con- 

struction of bows used by archers.” 

3061. ALFreD Vixcent Newton, Chancery-lane, London, ‘* Improved ma- 
chinery for cutting soap into bars."—A communication from Ross 
Johnson, Urbana, Maryland, U.S.—/etitions recorded 8th December, 1864. 

3064. Joun Henry Joinson, Lincoln’s-inn-fields, London, ** Improvements 
in apparatus for facilitating the starting of railway and other carriages 
and wagons.”—A communication from Reuben Trumbull, Monroe Weils, 
Stanbridge, Canada East.— Petition vecorded Oth December, \8t4. 

3070, LAZARUS MORGENTHAU, Basinghall street, London, ‘‘ Improvements 
in preparing tobacco for the manufacture of cigars, snuffs, and other 
purposes.”— Petition recorded 10th December, 1864. 

3076. Ricuakp ARcuiBaALD Brooman, Fleet-street, London, “‘A new 
method of ornamenting fabrics.".—A communication from Francois 
Vouillon, Louviers, France.—Petition recorded 12th December, 1864. 

2083. CuaRLES KENDALL, High-street, Whitechapel, Londen, ** Improve- 
ments in atmo-pheric railway brakes and communications,”—Petition 
recorded 13th December, 1864. 

S111. Peter ARMAND LE COMTE DE FONTAINEMOREAU, South-street, 
Finsbury, London, ‘‘ Certain improvements in the manufacture of gun 
barrels.”—A communication from Maurice Mondon, Feugerolles, France. 
—Petition recorded 15th December, 1864. 


- $123. Witutam Corron, Louzhborough, Leicester, “ Improvements in ma- 


chinery or apparatus for the manufacture of looped fabrics.”—/Petition 
recorded 16th December, 1864. 

3133. Wi tulamM Brookes, Chancery-lane, London, ‘‘ Improvements in 
steam blowers.” — A communication from John Theobald Hancock, 
Boston, Suffolk, Massachusetts, U.S.—Petitzon recorded 17th December, 
1864 


3158. Georor Leacu, Leeds, Yorkshire, “An improved fastening for books, 
pocket books, portfolios, satchels, bags, writing cases, and other analogous 
articles.”—Petition recorded 20th December, 1864. 

3177. RopeRT WILSON, Manchester, ‘* lmprovements applicable to call and 
other bells."—Partly a communication from Nathaniel Levy Bradley, 
Walter Hubbard, and William Levy Bradley, West Meriden, Connecticut, 
U.S.—Petition recorded 22nd December, 1864. 

3231. DovGLas SUTHERLAND, Great George-street, Westminster, ** Improve- 
ments in preparing charges for, and in charging ordnance."—Petition 
recorded 29th December, \S864. 

$250. Tuomas Boucu, Edinburgh, Mid Lothian, N.B., “Improvements in 
the construction of roofs for sheds, railway stations, and similar struc- 
tures "—Petition recorded 30th December, 1864. 

36. ALFRED Vincent Newton, Chancery-lane, London, ‘ Certain improve- 
ments in sewing t and hani for driving the same.”—A 
communication from Jacob Zuckerman, San Francisco, California, U.S.— 
Petition recorded 5th January, 1865. 

127. James Youne, tLimefield, Mid Lothian, N.B., “ Improvements in 
producing gases and vapour in a heated state.”—Petition recorded 14th 
January, 1865. 

205. Ricuarp Ropert Ricues and CuHarues James Watts, Norwich, 
Norfolk, “‘ Improvements in the grinding and feeding apparatus of mills 
for grinding corn and other substances, and in the combination of such 
mills with flour-dressing machines.”— Petition recorded 24th January, 1865, 

222. Joun Henry Perrer, Boundary-road, St. John’s Wood, and THoMas 
WILLIAM Tobin, North-street, Pentonville, London, *‘ A new or improved 
apparatus for illusory exhibitions.” — Petition recorded 26th January, 1865. 

323, Epwarp WILLtaMs and THomMas WiLuams, Victoria Mills, Miles 
Platting, near Manchester, “ Improvements applicable to spinning mules 
and throstles.” 

333. WruniamM Pickrorp WILKINS, Ipswich, Suffolk, ‘‘ Improvements in 
mills for grinding wheat and other grain.”—Petitions recorded 6th 
February, 1865. 

468. James GraFTon JONES, Blaina Ironworks, near Newport, Monmouth- 
shire, ‘* Improvements in beam engines.” — Petition recorded 18th 
February, 1865. 

476. ANDREW Suarp, Glasgow, Lanarkshire, N.B., “Improvements in the 
construction of cabiuet-sofa and chair bedsteads.”— Petition recorded 20th 
February, 1865. » 

490. James MALLISON, Halliwell, near Bolton, Lancashire, “ An improved 
method of treating yarns or threads previously to the processes of dyeing 
and dressing.” — Petition recorded 22nd February, 1865. 

514. Hesry Kixpon Tayior, Bath, Somerset, “ Improvements in the 
means and apparatus employed for protecting bullion, jewellery, or other 
valuable property contained in safes from being stolen or damaged by 
fire.” — Petition recorded 23rd February, 1865. 

540. EpwarD Henry Euprepet, Bos‘on, Suffolk, Massachusetts, U.S., ‘A 
magazine repeating and breech-loading ritle.”—A communication from 
Joshua Gray, Medford, Middlesex. 

541. Ratpa Smita, Hampton Court, Middlesex, ‘* Improvements in organs 
and harmoniums.”—Petions recorded 25th February, 1865. 

640, Henry WILLIAM WiMSHURST, Wilmot-road, Dalston, Middlesex, ** Im- 

rovements in the construction of joints for boxes, drawers, and other 
Pike articles, and for planks and timbers, and in machinery to be used 
in the preparation of such joints.— Petition recorded 7th March, 1865. 

663. Witi1aM Jonn Dornine@, Manchester, *‘ Improvements in the method 
of securing the extremities of bands or hoops used in packing bales, and 
in the means employed for such purposes."—A communication from 
Edward Taylor, Bellhouse, Egypt.—Petition recorded 9th March, 1865. 

672. Wittiam Suita, Kennington, Surrey, ** lmprovements in the con- 
struction of fastenings or bolts for window sashes and other purposes.” 
—Petition recorded 10th March, 1865, 








And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next the date of the Gazette 
and of the Journal in which this notice is issued, 





tween the boiler and engine, or, in the case of a water-wheel or turbine, 
between the water head and the wheel or turbine. The side of the 
diaphragm, tube, or other partition opposite to that one hereinbefore re- 
ferred to, is in communication with a single or double acting or other suit- 
able pump or pumps, or with any convenient apparatus for forcing fluids 
or liquids. A crane or cock, fitted with an indicator or index whose area of 
aperture is capable of being regulated and opened to the atmosphere, or to 
any convenieut receptacle, is placed between that side of the diaphragm last 
referred to and the pump or other contrivance for forcing fluids and 
liquids. When the pump or other fluid or liquid forcing apparatus is 
set in motion, the fluid or liquid is forced against one side of the 
diaphragm or other flexible partition, while the pressure of the steam or 
other fluid or liquid is exerting its energy upon the opposite side ; and when 
the machine to which the governor is applied has obtained the requisite 
amount of motion, the crane, cock, or other opening and closing apparatus 
is adjusted to allow the excess of the fluid to escape, when, on the slightest 
increase of speed, the power of the pump or other fluid or liquid forcing 
apparatus is also increased, and a greater quantity of the fluid or liquid is 
forced against the diaphragm ; the additional quantity of the fluid or liquid 
thas forced cannot escape through the opening of the crane or cock, and 
thus a greater pressure is exerted against the diaphragm, and a forward 
motion ‘is thus imparted to it, which movement regulates the area 
of the admis-ion valve opening, and thus the supply of the moving 
fluid or liquid is regulated. When the area of the valve opening is thus 
reduced, the speed of the engine 1s reduced in proportion to the diminished 
supply of the moving fluid cr liquid. When the pump or pumps, or machine 
for forcing fluids or liquids, is furcing a less quantity of liquid or fluid, it 
enables the diaphragm to recede, thus causing the aimis-iou valve to ve re- 
opened so as tosupply asufficiency of the moving fluid. 

3291. A. Curneuh, Lancashire, *‘ Slide and cut-off valves for steam engines.” 
— Dated 29th September, io64. 

This iaveution consists of certain improvements in the construction of 
the slide valves of steam engines, and whereby steam is at all times 
admitted to the piston at the same pressure as it is indicated in the boiler, 
a variable cut-off being also effected, and the speed of the engine regulated 
by reason of the governor acting on the cut-off part of the valve. 
The port at each end of the valve is divided into several small ports, a 
movable piate having openings therein corresponding with the said last 
mentioned ports being placed on the back of the valve. A crank lever or 
quadrant is attached to the back of the plate, the said crank or its equiva- 
lent (as the case may be) being fixed to or made in one piece with a spindle, 
which is carried through the valve-box cover. A disc plate is fixed on the 
outer end of the spindle, and provided with two swivel blocks and studs 
placed on the face thereof, between which is arranged a tapered piece of 
metal movable endways by the governor, and being guided in a frame the 
upper part of which passes over the centre of the said spindle, a screw 
being furnished to bear thereon through a slot hule in the said tapered 
piece, or on a plate fixed on the top of the studs, such plate being provided 
with an elastic bearing for the screw. 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2358. J. Feraus, Whitby, “ Reefing, furling, and setting the sails of ships and 

vessels.” —Dated 20th September, 1864. 

This invention relates to certain improvements in the methods of reefing, 
furling, and setting the sails of ships and vessels, by means of which 
rolling spars or jack stays are dispensed with, and the yard itself is caused 
to roli so as to reef or furl the sail.—Not procveded with. 

2376. H. Fores, London Docks, and H. Fornes, Aberdeen-place, Maida- 

hill, “‘ Apparatus for steering ships or vessels." —Datet 28th September’, 


This invention consists in constructing the rudder in two or more leaves 
or pieces sliding or folding behind each other, and opening out or deploy- 
ing at pleasure, so that, when the action of the radder is not required to 
al.er to the rght or left the direction of the ship’s course, no impediment 
below the waver line shall, when the rudder is folded, be offered to the 
transit of the ship, nor shail the ship be caused to bear to the right or the 
left by means of the steering apparatus. The several leaves of the fan- 
radder are to be perforated by a spindle or axle, which, when it revolves 
half (or any portion of half) a turn to the right, shall at the same time, 
and to the same relative extent, deploy to the right, and open out in a 
semicircular figure (or in a proportionate part of a semicircle) the leaves of 
the fan-rudder ; or when it revolves to the left, shall in like manner deploy 
the leaves to the left. Or the spindle need not be capable of revolving, in 
which case the deployment of the several leaves of the fan is effected by 
cords, chains, bands, or other suitable appliances Or the deployment and 
refolding of the fan can be produced by shoulders on the spindle, and 
corresponding grooves in the rings or collars which attach the leaves to 
the spindle, or vice versa, by having shoulders on the rings and grooves in 
the spindle. 

2387. T. DENNE, Mile-end, London, “‘ Protecting the sides and bottoms of 
iron ships and other submerged iron structures.”"—Dated 28th September, 
1864, y : 

This invention consists in protecting the sides and bottoms of iron ships 
and other submerged iron structures by securing thereto at intervals ribs 
of wood fixed by angle-irons screwed to tne iron plates, or, in some cases, let 
into seatings formed on the iron plates, aud with the wood held down between 
two angle-irons or in the seatings. The screws attaching the angle-irons to 
the iron plates may or may not penetrate through them, or the angle-irons 
may be rivetted to the plates ; then the inventor places solid biocks of cork 
which come up to the level of the wooden ribs upon the iron plates, and 
covers all with copper, the wooden ribs being so placed as to receive the 
ends and sides of the copper pilates, and to receive the nails necessary for 
holding them tight on to the structure. Instead of solid blocks of cork he 
sometimes uses blocks or sheets composed of Kamptulicon, or of cork and 
gutta-percha, or of cork and caoutchouc. —Not proceeded with. 
2388. C. W. ALLEN, Hoddesdon, Hertford, “ Mechanism for communicating 

between any passenger and the guard and engine driver of a railway 
train.” — Dated 23th September, 1864. : ‘ 

This invention is carried out as follows :—On the outside of the carriage, 
and directly between the compartments, the patentee forms a window 
extending into both compartments, and closed by two shutters mounted on 
suitable self-acting spring hinges, so constructed that the shutters, when 
they are disengaged, will stand at right angles with the carriage. These 
said shutters, which compose the signal boards, are to be painted in some 
conspicuous manner, so as to be distinctly visible by day or by night ; or 
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they may be constructed with reflecting surfaces to render them more 
visible when used at night. These aforesaid shutters are acted upon by a 
mechanical contrivance under the control of the passengers, as, for instance, 
a double cranked iron or brass rod working in journals in the sides of the 
carriage, and extending ecross the roof of the carriage, and so connecting 
the corresponding signal shutters at opposite sides of the carriage until a 
signal is required to be given, and the aforesaid rod is acted upon by the 

ngers, and so the shutters are disengaged and fly out at right angles 
to the railway train, so as to be visible by either the guard or engine 
driver. In order that the arrangements may be used at night he places a 
lamp in each corner of a compartment, so that the said lamp may give 
light to two compartments, and also shine through the before-mentioned 
windows in the sides of the carriage, and so illuminate both sides of the 
signal shutters when exposed to view. 


2399. G. ALLIX, Jersey, “ Reefing topsails and top-gallant sails.”—Dated 
29th September, 1864. 

The invention consists in reefing top and top-gallant sails by causing 
them to be rolled up on the yard to which they are attached by means of a 
whelped boss fixed near each end of the yard, round which bosses double 
chain halyards are made to pass. The invention also consists in the 
apparatus or fittings, as described, on the ends of the yards and in an 
improved pawl and claw for keeping the centre of the yard to the mast 
and for hol¢ing the sail as it is rolled upon the yards. 


2401. G. Linpsiey, Paddington, London, * Break blocks."—Dated 29th 
September, 1864. 

This invention consists in introducing at intervals into the surface of the 
ordinary wooden break block a gritty composition, which not only increases 
the durability of the block but also affords additional biting or gripping 
power, or increases the friction between the block and the wheel. 

2404. W. F. Henson, New Cavendish-street, Portland-place, London, 
“* Railway carriage, bujer, and other springs.” —Daied 30th September, 


the gin roller, the said cams being constructed with as many swells or 
tappets as the number of strokes the beater or knife is required to make in 
one revolution of the roller. Thus, when motion is given to the roller, the 
swell or tappets act upon a bewl secured to a ia) arm, or lever or levers 
carrying the aforesaid knife or beater, which has its fulcrum on the framing 
of the gin, thereby giving, as the levers are caused to rise and fall, the 
necessary and required stroke to the knife for stripping. 


2416. R. M. Hanns, Coventry, ‘‘ Apparatus for dressing, finishing, and 
lustring yarns and threads of silk."—Dated 1st October, 1864. 
In applying this machine or apparatus to the dressing, finishing, and 
lustring of silk yarn or thread, instead of allowing the yarn or thread, on 
emerging from the sizing or lustring bath, to pass over a considerable portion 
of the surface of the heated revolving cylinder, the inventor causes it to 
pass, first, in close proximity to, but not in contact with, a considerable portion 
of the surface of the same ; and'then, after passing overa wire or roller situated 
near the said cylinder, he causes it to come in contact with a small portion 
only of the surface of the latter, whereby the sizing or lustring material 
becomes partially dried on the yarn or thread by the heat of the revolving 
cylinder before the yarn or thread comes in contact with the same, and 
thus the accumulation of such sizing or lustring material upon the surface 
of the cylinder is prevented. Instead of winding the yarn or thread upon 
bobbins after passing from the last stationary heated cylinder, he winds 
the same upon skeleton rails, from which it is taken in the form of hanks.— 
Not proceeded with. 


2417. J. S. Grimsuaw, Huncoat, near Accriagton, “ Looms for weaving.” — 
Dated 1st October, 1864. 

This invention consists in improved modes of making the reed fast and 
loose for the purpose of preventing breakages when the shuttle is caught in 
the shed. The patentee fixes to one or both ends of the stop rod a small 
arm, and to the side or sides of the framework of the loom a bracket having 
a jection; when the reed begins to push up the weft, and before the 





The chief feature of this invention is the formation of a spring made in 
a conical form, having two or more of its coils sunk or inverted from the 
apex of the spring to the inner cone or coils of the conical spring, so as to 
form an elastic base or cushion to prevent breakage, or from being over- 
strained or overworked at any time when acted upon ; the spring will also 
be increased in power by the inner cone or coils of steel forming an elastic 
conical base to the outer conical spring. 

2405. J. Vine, Trinity-street, London, ‘‘ Arrangement for giving buoyancy to, 
and facility for the propulsion of ships, vessels, or floating bodies.” — 
Dated 30th September, 1864. 

In carrying out this invention the inventor constructs cylindrical boxes 
or pontoons, hereinafter called pontoon wheels, which are to be inflated or 
filled with air, or with buoyant gases or vapours if preferred, the outer cir- 
cumferences of the said pontoon wheels being provided with floats, or with 
propelling blades, if preferred, the same being connected to and actueted 
by a steam engine or other motive power engine. The floats or propelling 
blades may be hinged to the pontoon wheels, so as to feather or present 
either their narrow or broad surfaces to the water, in order that they may 
not offer any resistance to the water, and yet receive the effect of the same, 
and thus facilitate the propulsion of the ship, vessel, or floating body. The 
pontoon wheels may be applied at each side of the ship, vessel, or floating 
body, four or six of them, for instance, that is, two or three on each side 
connected in pairs by axles passing through the ship or ficating body, and 
supported by suitable framing of wood or iron situated within the same ; 
or the ship or floating body might, if thought desirable, be merely raised and 
placed on a number of such +xles situated beneath the bottom of the ship, 
vessel, or floating body. In addition to the pontoon wheels, or instead thereof, 
he uses sails made as bags to be inflated with air, buoyant gases, or vapours, 
the bags being furnished with air valves so as to permit of the air, buoyant 
gases, or vapours being removed when the ship or versel is lying in a port 
or dock, or when these aforesaid sail bags are not required, and being also 
furnished with cords, ropes, or other suitable apparatus, whereby they may 
be lowered so asto be out of the way in storm, or when not required, 
instead of allowing the air, buoyant gases, or vapcurs to escape. The sails 
or bags are secured to the ship, vessel, or other floating body by cords, 
ropes, and pulleys, or by other similar or suitable attachments. —Not pro- 
ceeded with. 

2415. W. CLARK, Chancery-lane, London, ‘‘ Vehicles."—A communication.— 
Dated 30th September, 1864. 

The object of this invention, as regards railway carriages, are, First, to 
dispense with the connection between the wheels without losing the 
advantage of journals and fixed bearings. Secondly, to diminish the 
amount of friction on each of the journals or pivots by doubling their 
number. For ordinary vehicles the patentee substitutes journals turning 
in fixed bearings for boxes rotating on fixed journals. Lastly, for both kinds 
of vehicles, he first does away with or lessens the lateral play that is caused 
by the angular motion of the axle. Secondly, he applies large wheels to 
low vehicles. Thirdly, he pivots each fore wheel on an independent vertical 
axis, so as to admit of the vehicle being turned without displacing the 
centres of support of the fore wheels. In order to obtain this result he 
forms a kind of elastic parallelogram of two, three, or four springs, and 
connected near its centre toa rigid fork forming the bearing, and trans- 
mitting an uniform and simultaneous deflection from the several parts of 
the elastic parallelogram. The plates of the springs composing the said 
parallelogram are fixed or rather jointed at their ends to the fixed parts of 
the body, and as their elasticity can only be utilised in one direction, while 
laterally and longitudinally they are completely inflexible, the wheels and 
body of the vehicle can only move vertically, 





Ciass 3,—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2380. W. WuiTeneaD, Crosland-moor, near Huddersield, “ Looms sor weav- 

ing.” —Dated 28th September, 1864. 

This invention relates to means for regulating the number of picks of 
weft in weaving by governing the action of the letting-off motion. For this 
purpose the cloth roller is by toothed gear connected to a worm on one end 
of a sliding shaft, upon which is affixed, but so as to admit of its 
sliding through it, a ratchet wheel, the teeth of which are taken 
into by a click or driver acted upon by a tappet to give rotary motion to 
the sliding shaft. To the other end of the driving shaft is affixed a 
grooved roller embraced by a forked lever, capable of being governed by the 
motion of the sliding shaft. This forked lever is affixed to a shaft which, 
by levers and ing s, is ted to a rod with a wedge-formed 
end passing into a loop or ting rod ted tot hawk lever. In 
place of the improvements being applied to the cloth roller, they may be 
applied to the yarn beam or roller. 

2382. A. PEMBERTON, Beccles, and J. Forv, Salford, Lancashire, ‘‘ Apparatus 
Sor effecting the drag in throstle spinning and doubling.”—Dated 28th 
September, 1864. 

This invention relates to an arrangement whereby the bobbins may be 
separately regulated in their drag according to their requirements. For 
this purpose the inventors apply an adjustable apparatus to each bobbin 
capable of being tightened or loosened thereon, thus effecting more or less 
pressure. To this end they employ a bar running along the frame, to which 
set screws are adapted, and these, by being advanced towards or turned 
from the bobbins, effect the required amouut of pressure for the necessary 
drag ; but springs or other binding apparatus may be employed. Also they 
effect the drag by causing the bobbins to run upon strips of wood, and this 
drag may be varied by imparting smoothness or roughness to the said strips 
of wood.— Not proceeded with. 

2386. H. A. O. Mackenzin, Uckfield, Sussex, “ Rollers and wheels for drawing 
fibrous materials, dc.”""—Dated 28th September, \864. 

This invention consists in the construciion of rollers and wheels with an 
elastic or flexible rim connected by spokes or rods to a central boss or nave 
in such a manner as to allow the said rim to yield to prersure inwards and 
become flattened, thereby increasing the pressure or drawing surface thereof, 
but to cause it to resist pressure outwards. 

2392. W. CrowTuER, Oldham, Lancashire, “‘ Machinery for opening and 
cleaning cotton.”— Dated 2/th September, 1864. 

This invention consists in making the teeth of openers and willows, and 
other machines of the like nature, semi-elliptic at the points, and round at 
the shank end where they are fixed in the cylinder of thedrum. Likewise, 
in attaching similar teeth in the top cover frame or grids, or to a loose plate 
or plates, that can be removed and altered as required. The teeth in the 
top cover frame or grids may be made of wood, steel, wrought, malleable, 
or cast iron, brass, or any other kind of metal or material. The teeth are 
fixed in a horizontal, diagonal, or a slanting position both in the cylinder or 
drum, and in the top cover frame or grid.—Not proceeded with. 

2402. G. H. Harrineton, Leadenhall-street, A. HEWsTSON, jun., and F. Y. 
Hewstson, Old Fish-street, London, “* Preparing threads and yarns to be 
employed in the manufacture of sail-cloth.”—Dated 29th September, i864. 

The object of this invention is to prevent sail-cloths from rotting, and 
also i their durability. The invention consists in applying to the 
threads and yarns used in the manufacture of sail cloth, whether by steep- 
ing or otherwise, and prior to their being woven a mixture of the fullowing 
ingredients : —112 Ib. caoutchouc ; 112 Ib. ochre; 40 Ib. of,oil or fat; 2 guls. 
of tar, boiled in 400 galions of water; and the whole thoroughly mixed, 
These form the best ingredients for the preparation, but the patentees 
sometimes employ other similar tanning mixtures. 

2406. J.T. PenpugBury, Elton-within-Bury,“ Machinery for ginning cotton.” 
Dated 30th September, 1864. 

This inveution relates to a novel arrangement and construction of 
mechanism for imparting or giving motion to the beater or knife employed 
im apparatus termed gins for ginning cotton; and consists in the 














employment and use of grooved or tappet cams fixed on each end of 





crank is at the front centre, the lower end of the small arm affixed to the 
stop rod comes in contact with the lowest portion of the projection, and 
slides to the top when the crank is at the front centre, thereby holding 
the reed-holder firm, and maintaining the reed in position at the proper 
time. When the crank is moving to the bottom centre, the small arm 
slides down the projection until all contact between them ceases, but 
when the shuttle is caught in the shed the reed-holder is forced out, and the 
small arm fixed on the top rod ses under the projection, and thus no 
damage is caused by the shuttle being caught in the shed. This arrange- 
ment may be modified by changing the positions of the arm and projec- 
tion, and causing the arm to slide against the under side of the projection 
during the beat up, and be apart from it at all other positions of the 


crank, thereby producing the same effect of holding the reed firm for | 


beating up, and enabling it to give way when the shuttle is caught in the 

shed ; and, as in either arrangement, the arm and projection are in- 

dependent of either of the connecting rods, the positions of the arm are 

the same, whether the crank is turned from right to left or from left to 

right. 

2422. J. H. Jounson, Lincola’s-inn-fields, London, “ Apparatus for coating 
and flocking fabrics.”— A communication.— Dated 1st October, 1864. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for applying a water-proof coating, or composition 
or varnish of avy kind, to the surface of textile or other fabrics in long 
lengths, and is applicable also for applying a flock to such fabrics after 
they bave received their coating of varnish or other composition, Accord- 
ing to this invention the fabric to be treated is wound upon a carrying roller 
in long lengths of, say, one thousand yards each, such lengths being, if 
necessary, made up of a vumber of shorter lengths jommed together by 
stitches, cement, or otherwise. ‘This roller turns freely in bearings in the 
lower portion of the main framing of the machine, and from it the fabric 
passes in a nearly horizontal direction under a guiding tension roller, to 
which friction of drag is imparted by a friction strap, or any other well- 
known cuntrivance, in order to impart the requisite tension to the fabric 
as it is passing through the machine. From the last mentioned roller 
the fabric passes upwards and over the curved surface of a breast beam, 
immediately behind which is situate the ordinary fixed doctor or knite. 
The lower edge of this doctor is situate a little below the surface of the 
breast beam, so that the fabric must descend slightly in order to pass under 
the doctor. In fron tof this doctor 1s supplied the composition or coating of 
any kind which is t «be spread upon the surface of the fabric, the spread- 
ing taking place by the passage of the fabric in a distended state under the 
knife edge of the doctor. After leaving the doctor the fabric, with a thin 
coating upon its upper surface, passes upwards slightly over the surface ot 
a second guide roller, and if a flock is to be applied thereto it passes under 
a flock sifting-box, and thence over a third guide roller, When flock has 
been applied, a pressing roller is used in conjunction with the last mentioned 
guide roller, which presses upon the flock surface as the fabric passes 
between the two rollers, From these rollers the coated or flocked fabric 
descends to a fourth guide roller, under the surface of which it passes 
in a horizontal direction to a fifth guide roller, and after passing under 
that guide roller it ascends and passes over the surface of a sixth guide 
roller in the upper part of the main framing of the machine. From this 
last mentioned roller the fabric passes in a horizontal direction to the 
seventh and last guiding or delivery rollers of the series, and after pass- 
ing over the surface of this roller it descends, and is caught in folds upon 
the rails or slats of a travelling frame which runs or slides in horizontai 
guiding grooves, and is moved forward step by step, one rail or slat ata 
time, by means of revolving arms or pins carried by a shaft for that pur- 


pose. 
2424, W. CLARK, Chancery-lane, London, “* Manufacture of twisted silk."—A 
communication.— Dated lst October, 1s64. 

The patentee claims the process of givirg twisted silk an uniform or 
evenly twisted yoy by subjecting the same, after being twisted and 
moistened, and before being deprived of its natural gum, to a requisite 
degree of tension by passing it from one surface having a given speed to 
another surface having a greater speed, substantially as set forth and 
described. 


— 


Ciass 4.—AGRICULTURE.—NonzE. 





Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 


2393. C. Derrivs, Houndsditch, London, “ Lighting and ventilating.”—Dated 
29th September, 1864. 

This invention refers, principally, to the Jighting by gas of public build- 
ings, theatres, music halls, or other large spaces, where much light is re- 
quired, and to making provision for the ventilation of the area between 
floor and ceiling. In applying this invention toa music hall, with level or 
plain ceiling and ordinary bent card roof, the inventor divides the ceiling 
into squares by means of joists (say of iron), and between each joist he 
leaves an open space, varying in width according to the area of the ceiling ; 
these joists crossing at right angles from large and smal! square and obiong 
openings. Between the ceiling and roof he arranges the lighting apparatus, 
which is composed of a series of sun lights, or other gas buruers, placed 
under covers or shades, which are constructed in the shape of an inverted 
funnel; the inner part of each of these metal shades is galvanised, or 
otherwise treated, to assist in throwmg down the light and forming 
reflector. The pipes of these shades are led into other and conveying 
pipes, and finally into a horizontal cylinder or cylinders, which traverse 
under the entire roof, and have exits invo the open air. These cylinders 
are furnished with cowls or other contrivances for securing the exit of the 
products of bust and a of the atmospheric air. To 
return to the ceiling, which is yet in its skeleton state of unfilled openings, 
the inventor fills the larger spaces with squares of glass, the oblong 
apertures with movable prisms of glass placed crossways in relation to the 
length of the joists and the square openings formed by the meeting and 
crossing of the joists with cut glass lustres, made in open work so as to 
allow the air to pass freely through them. By the foregoing it will be 
perceived that, while the whole ceiling appears from below to be a solid or 
unbroken plane, all but the parts filled by the larger squares of glass (or 
frames of yluss) is open, that is to say, the prisms placed crossways in the 
openings between the joists are not placed quite close together, and (as do the 
open work lustres) allow the air to pass freely. Thus, when the gas is 
lighted, a stro: g light is thrown downwards through the glass ceiling, and 
the prisms and lustres appear like brilliant ornaments, but serve, neverthe- 
less, for the escape of foul and heated air which rises from the area between 
the floor and ceiling into the area between ceiling and roof, when it is 
caught up and passed through the escape cylinders beforementioned into 
the open air.— Not proceded with. 

2398. T. Bennett, Derby, ‘‘ Kilns for burning quarries, tiles, bricks, dc.” — 
Dated 29th September, 1864. 

For the purposes of this invention the exterior of a kiln is built of a 
similar form to that heretofore very commonly used of an oblong 
rectangular form. Fire-piaces are constructed on either side in such 
manuer as to be below the bottom of the kiln. Each fire-place is arched 
or covered over, openings being, however, lef. fur the heat and pro- 
ducts of combustivn to rive up through the reof of each of the fire- 
places into narrow spac: s between pairs of wails, by which the interior of 
the kiln is dividei into separate longitudinal compartment>. it is, 
however, preferred that a kiin should be thus divided longitudinally into 
five compartments, but this number may be varied. The fronts of the fire- 
places are capabie of being closed, aud have each a door at the upper part. 
The interior of the kiln is lived with a wali leaving a narrow space between 
the interior of the outer wall and the lining wall, and into this space the 
prod oO bustion of each of the fire-p' pass by means of an open- 
ing through the arch or cover of each of the fire-places. At the inner ends 











of the fire-places there is a hollow longitudinal space which is divided 
longitudinally, and there are openings into this space at the inner end of 
each fire-place, so that the heat may get freely under this part of the 
bottom of the kiln, and, consequently, below the bottom of the central 
compartment, by which the lower part of such central compartment is 
heated. Near the upper parts of the pairs of walls, and between them, 
there are horizontal tiles across the open space, and a little below these 
there are inclined bricks or tiles fixed across the narrow spaces, by which 
the prod of bustion may fairly rise up, while dust will be prevented 
descending between the spaces on either side of each fire-place, but will, 
by the inclined tiles or bricks, be caused to descend to the openings into the 
fire-places. The quarries, tiles, or other articles, are piled within the 
longitudinal chambers, and when they are full they are covered over with tiles 
and then with sand,in such manner as to prevent the flame, dust, and 
smoke entering the chambers. Over this covering, and over the pairs of 
walls and spaces between them, bricks or other articles are piled, which, 
from their nature, do not require to be burned in closed chambers, B: 

thus arranging the fire-places at right angles to the pairs of walls which 
divide the kiin longitudinally, and by forming the ends of fire-places with 
openings into the spaces under the central part of the bottom of the kiln, the 
heat and products of combustion rising from the several fire-places become 
very uniformly diffused, and all the chambers are very equally heated. 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or jor Defence, Gun Carriages, §c. 
2308. R. A. BROOMAN, Fleet-street, London, “ Breech-loading Jire-arms.”—A 
communication,— Dated 20th September, 1864. 

This invention consists, chiefly, of a new breech piece, applicable either 
to new breech-loading arms, or for transforming muzzle-loading into breech- 
loading arms. ‘ihis breech piece is composed of two paits, one of which 
is fixed, and is fitted at one end to the butt in the ordinary manner, and 
at the other end to the barrel; the other part is movable, and is hinged to 
the fore end of the fixed part into which it fits, This movable part is for 
containing the charge. The fixed part is hollowed out, to receive the 
movable part. The fixed part is formed with two lugs, one on each side, 
to receive a pivot, on which the movable part is free to turn, The movable 
part is bored for a portion of its length, to receive the cartridge. When 
required to load the movable piece is raised, and caused to make about 
half a revolution round its pivot, in order that it may occupy a horizontal 
position the reverse to that it occupies when in position for firing. The 
movable part now lies upon the forward portion of the fixed part; the car- 
tridge or projectile is then inserted into the movable part, su that the base 
of the projectile bears against the bottom of the bore of the movable part. 
When the movable part is returned to position for firing the cartridge is in 
the proper position to be exploded, To secure the movable part in the 
hollowed-out portion of the fixed part the patentee employs a iocking pin 
or key, which passes transversely through the fixed part of the breech 
piece immediately behind the hollowed-out portion, A part of the pin is 
filed or removed at about its middle on one side, to correspond to the cir- 
cular or rounded form of the movable part, and, consequently, to that of 
the hollowed-out portion of the fixed part of the breech piece. The pin is 
furnished at the left side of the gun with a ha dle similar to the handle of 
acock. The handle occupies a vertical position when the parts are not 
locked, and a horizontal! po-ition when the locking is effected. The handle 
acts, as it were, as a safety key ; for when the cartridge has been inserted, 
and the movable part returned to position for firing, it is sufficient to give 
the handle about a quurter of a turn to produce sufficient tightening or 
locking on the rear of the movable part, owing to the action of the full or 
nou-removed potion of the pin. When the handie is vertical, if the 
hammer is accidentally lowered, it comes in c ntact with the handle, and 
canuot, therefore, strike the nipple ; but when the breech is firmiy secu 
the handle is horizontal, and does not interfere with the action of the 
hammer.—Not proceeded with, 


2322. J. H. Watsu, Kensington, “ Breech-loading rites or fire-arms."—Dated 
22nd Septemver, 1864, 

This invention relates chiefly to converting ordinary muzzle-loadi 
rifles or fire-arms into breech-lcaders without interfering in any way wi 
their capability of being loaded at the muzzle when required. The cartridge 
to be used with the improved rifle or fire-arm (when loading at the breech) 
is that which is now well-known as the Lefaucheux cartridge, having a 
metallic (or partially metallic) case, inside which is the detonating cap, the 
latter being exploded by a biow upon a pin which projects at a right angle 
or nearly so, from the rear end of the cartridge case. In carrying out this 
invention the inventorscrews the breech end ofthe barrel intoastrong breech- 
piece, which is bored out to correspond with the barrel, and is recessed at 
the back to allow of the introduction of the cartridge in a line with the 
bore of the barrel. The rear end of the barrel is cloved by means of a solid 
breech-block hinged at one side to the breech-piece, so as to be capable of 
being turned over to expose the breech for loading, and of being turned 
back again so as to close the same, the hinged breech-block being recessed 
into the breech-piece so as to have a firm abutment against the latter to 
resist the force of the explosion, At the opposite side to the hinge the 
breech-piece is provided with a thumb piece, by means of which it is turned 
over and brought back aga. When the cartridge is inserted the pin of 
thesame projects through the breech-piece immediately in front of the hinged 
breech-block, and in a vertical jine above the axis of the barrel, and it, 
therefore, becomes necessary to make arrangements so as to be able to 
strike this pin without the hammer interfering with the line of sight; and 
in order to accomplish this object the inventor hinges a striker on to the 
thumb piece in such a manner that the outer end of the striker (when the 
breech is closed) rests upon the pin of the cartridge, so that by using the 
ordinary lock and hammer without alteration the hammer falls upon the 
striker just inside the thumb-piece, and the striker transmits the blow to 
the pin and explodes the cartridge.— Not proceeded with. 

2324. F. L. M. Dorvavur, Paris, “ Caps for preventing fire-arms from getting 
greasy.” — Dated 22nd September, 1864. 

This invention consists in the use of capsules containing a fatty or other 
matter, which capsules being added to the charge part with the explosion 
prevents the fouling of the barrel of rifled or otver fire-arms. n 
2330. G. Lister, Leamington, “* Fire-arms."—Dated 22nd September, 1864. 

Instead of producing the discharge of the piece by the blow of the 
hammer, the present inventor does so by the friction of a small plate 
interposed between the touch-hole, and a small piece of copper or other 
material, on which the detonating powder or fusee is applied. He so 
arranges the parts that they do not project from the general outline of the 
gun, and cannot be, therefore, acted on accidentally as usual.—Not proceeded 
with, 

2349. W. Greener, Birmingham, “Improvements in breech-loading arma, 
and in cartridges to be employed theremn.”—Dated 24th September, 1864, 

This invention refers chiefly to shot guns, and to those in which the 
Lefaucheux cartridges is used. It consists in forming the cartridge 
chamber only of such length as to receive the powder and its wad, 
shot being contained in the fore part of the cartridge case, of the same 
diameter as the bore of the gun. The patentee’s improvements in cart- 
ridges consist in forming the case of different di ters, and in detachab) 
parts, that part containing the shot being smaller than that holding the 
powder. On being tired, the smaller part is discharged from the barrel. 
This invention further consists in forming the cap or basin holding the 
detonating composition of such small circumference that it will allow 
of any lateral play of the exploding pin therein, and in placing it out of 
metallic contact with the disc, forming the rear of the cartridge case. 








Cass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2327. J. Waris, jun., Manchester, ** Burners for lamps.”—<A communica~ 
tion.—Dateu 22nd September, 1864. 

The object of this invention is to dispense with thedraughtchimney usually 
required for lamps in which camphine, paraffin, aud other volatile oils are 
consumed, In performing this invention the tube for the wick, and the 
apparatus for raising the wick, are made as usual, but the wick tube is 
surrounded by a pertorated casing ; itis circular below, and connected to the 
wick tube; the upper part is tapered and terminates in a flat slot with 
overhanging lips and open sides; this casing supplies the requisite air to 
the wick for the combustion of the volatile oil, and gives also the desired 
protection to the flame. 

2359. L. ALEXANDER and W. B. Nation, West Ham, Essex, “ Separating the 
pitch and spirituous oils from all matters containing them." —Dated 26th 
September, 1863. 

The patentee claims the application of the operation of boiling the matters 
in sufficiently strong solutions of caustic alkalies, and sufficiently long for 
them to be so perfectly saponified as to enable the pitch or spirituous oils 
to be separated previous to distillation, by means of which the products 
severally mentioned are manufactured by a new process, as described. 

2352. J. T. Stroup, Birmingham, *‘ Materials used in representing the glass, 
parts of gasund lamp sittings and chanseliers, a8 well as the repr: sent- 
ing of lustres and other article of glass, on show cards, puttera books. 
&c.”""—Dated wath September, Lob. 


This in venuon reiates to the means of representing glass, or the glass 
parts of lamps, chandeliers, lusires, or oth r articles, on paper, or other 
suitable substanc-, fur pattern books, pattern sheets, or for general trade 
illustrations or display ; and this the patentee effects in the foliowing way : 
—Assuming that such designs are wholly or partially produced by litho- 
graphy, or other such like convenient means of printing, or producing the 
desired article or articles either in colours or in outline to be afterwards 





coloured by hand, he purposes printing, or otherwise coating, or partially 
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coating, the parts intended to represent glass with some suitable glutinous 
Pp jon or mucilage, or the oil varnish generally used by lithographers, 
and designated by them “ lithographic varnish,” a material which is imper- 
vious and w :ll-suited for the purpose. After this he applies over the part 
thus printed, or on which the glutinous mixture, mucilage, or varnish has 
been ap) lied, silver or other bronze or leaf, or other suitable fine metallic 
bright or silver-like powder, which, after being applied a jittle time, is to 
be brushed over with a soft or suitable brush, which wi'l not only sweep 
away the superfluous coating, but with its pressure fix a sufficient amount 
of the said silver-bronze leaf, or other metallic powder, on the glutinous ma- 
terial or lithographic varni-h used in the printing beneath, leaving the 
design keen or soft in its outline, as may be desired. ‘Ihus produced, the 
design will present a soft, silvery, glass-like appearance, which will be 
attractive and effective for the objects and purposes hereinbefore named. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2816. G. Scorr, jun., St. Helen's, Lancashire, and J. Tuvor, Weston, 
Cheshire. ** Improvements connected with the manufacture of salt-cake,"— 
Dated Yet September. 1864. 

The patentees claim, First, utilising the waste heat in salt cake roasting 
furnaces by employing it to generate and superheat, or either generate or 
superheat, steam to be used in or in conn ction with the manufacture of 
salt cake. Secondly, employing superheated steam as the vehicle for con- 
veying heat to the vessel or apparatus and through them to the salt and 
sulphuric acid to be decomposed or rendered into salt cake or sulphate of 
soda, Thirdly, apparatus constructed with an outer and inner casing and a 
space between the two for superheated steam, and also apparatus with 
coils or series of pipes, all as described and shown in the drawings. 


2298. W. Laurence, Cornwall Villas, Paddington, “* Apparatus for mashing 
and for cooling worts and other liquids.” - Dated 20th September, 1864. 

This invention has reference, First, to improvements in mashing machines 
or apparatus, and specifically to that description of machine the subject of 
letters patent granted to J. Lawrence in the year 1852 (No, 14,282), in 
which the mash tuns or vessels are constructed with perforated false 
bottoms, and with perforated pipes between the real and false bottoms for 
distribu‘ ing steam or liquid to the contents of the mash tun or vessel, and 
in which mashing rakes or beaters are made to revolve upon arms or axes 
themselves, projecting from a vertical central shaft or axis, and turning 
round therewith. And the first part of this invention consists in substitu- 
ting for the driving gear at the top, as described in the specification of the 
aforesaid letters patent, the driving from the bottom, so as to permit the 
revolving mashing rakes or beaters to be more easily removed, The inven- 
tion further consists in mounting the sparge or sparging apparatus upon or 
at the top of a hollow shaft or tube for feeding it, and in constru:ting it 
with a hollow chamber or boss feeding the arms, and resting and turning 
upon the hollow shaft, and so that the water may be delivered under 
pressure to the sparge, and cause it to revolve in a self-acting manner more 
certainly and satisfactorily thau heretofore. 

2311. L. Cooker, Horwich, Lancashire, ‘‘ Manufacture of paper cloth.”— 
Dated 21-t September, 1864, 

This invention consists in coating woven fabrics on one or both sides with 
paper pulp on the ordinary paper machines, The woven fabric is steamed 
and damped before it arrives at the endless wire gauze belt or cylinder of 
the paper machine, and it is made to lie level on the same by exhausters, 
fans, rollers, or other suitable means; the pulp alone or combined with the 
filling up, stiffening, col. uring matters, sizes, and other materials is applied 
to the woven fabric either separately or combined, and at one or more times. 
—Not proceeded with, 

2318. J. Baaos. Lower-road, Islington, and W. Simpson, Maidstone, ‘* Manu- 
Sacture of chlorine.” —Dated 21st September, 1864. 

This invention consists in the manufacture of chlorine for bleaching and 
other compounds by means of the following chemical principles and 
arrangements; -Hydrochloric acid is generated in a suitable vessel by any 
convenient means, and caused to come in contact with nitric acid. It is 
preferred to « ffect this contact in a separate vessel. A gentile heat should 
be applied, and chloro-nitric and chloro-nitrous gases, with free chlorine, 
are given off. These gases are passed through a series of Woolff's 
bottles, gas washing towers, or other analogous contrivance, containing 
oil of vitriol ; decomposition ensues, and the chlorine, greatly increased in 
volume, passes on to aclose chest containing lime tor forming chloride of 
lime in the usual way; or into a stone, wooden, or other suitable vessel, 
containing lime and water in a state of agitation for forming a solution of 
ehloride of lime; or into an appropriate vessel or receptacle for effecting 
other chemical changes. The dentoxide of nitrogen arrested by the vitriol 
in the above operation is again liberated in suitable vessels by the 
addition of water to the vitriol combined with the process of stirring or 
agitation, and the gas is reconverted into nitric acid by bringing it into 
full and complete contact with atmospheric air, and causing the mixture to 
pass up a tower or series of towers filled with flints, pebbles, or other suitable 
matters, while a small stream of water or weak acid trickles downwards, 
The vitriol is subsequently concentrated by evaporation and used again 
and again. For the above purposes the inventors use hydrochloric acid 
obtained from any source whatever, but they also especially employ as 
part of this inveition the chlorides of the metals, and also of ammonia, 
obtained by mixing or dissolving their sulphates with salts or other 
chlorides of the more positive basis, separating the salts so formed one 
from the other by boiling and crystallisation, and in certain cases by sub- 
limation according to methods well understood. The resulting chloride is 
then reconverted into a sulphate by distillation with sulphuric acid, whereby 
the muriatic acid required is obtained, and the sulphate reformed for re- 
peating the operation, and so on, producing and reproducing again and 
= y operating with the same material ad infinitum.—Not proceeded 
with, 

2317. R. A. BRoomMAn, Fleet-street, London, ‘‘ Manufacture of sugar."—A 
communication. — Dated 21st September, 1864. 

This invention is based upon the desiccation of beetroot and other 
vegetable matters, and on the employment of alcohol to extract the sugar 
which they contain. These two operations are well known, and the object 
of this invention is to carry them on in a more efficient manner. The 
inventor performs the extraction of sugar from beetroot and other vegetable 
matters, dried and reduced, in manner and under circumstances which 
allow—First, of leaving no apprecable traces of sugar in the residual 
matters. Secondly, of obtaining the saccharine or sugary extract of such a 
density that, during its cooling, it dep: sits spontaneously the greater part 
of the sugar which it contains, and that in the form of sugar pure and 
colourless, or nearly so, Thirdly, of producing no sensible loss of alcohol, 
although the inventor employs it as a sufficiently high degree to obtain 
the coagulation of the mucilaginous matters and at a temperature 
approaching its boiling point. Fourthly, of obtaining residual matcers 
(which have been deprived only of sugar, resinous matter-, and a part of 
the salts originally contained in the beetroot or other vegetable), impreg- 
nated with very little water, but entirely deprived of alcohol, and con- 
taining all the nutritious parts of the beetroot or other vegetable.— Not 
proceeded with, 

2336. M. Henry, Fleet-street, London. ‘* Dyeing and tanning.”—A communi- 
cation.— Dated 23rd September, 1864. 

This invention relates, partly, to the fixing of tannins used with dye stuff, 
or colouring matters, and with mordants, The liquors may be hot or cold, 
The main improvements comprise the use of general mordants, mordanting 
and dyeing in one tath, using wood of oak, or the tannin of such wood, in 
dyeing, tanning, and ;reparing for dyeing, dyeing wool, and other fabrics 
cold, without cream of tartar, employing oak and other tannins nstead of 
sumach to avoid the coppery tint of logwood, and for other purposes, com- 
bining oak and logwood in dye ng black, using oak instead of sumach for 
fancy colours, using flowers and fruits of alder instead of dyers’ weed, using 
nut tree kaves, using cak (wood) tarnin for producing novel tints, and 
employing tannin of the wood of oak for tanning. 

2339. W. Paumer, jun,, Southwold, Bssex, ‘* Manufacture of candles.” —Dated 
Wrd September, 1864. 

According to this invention in the manufacture of candles with two 
wicks, the patentee employs flat wires, or narrow strips of thin metal, for 
dividing the wicks, so that, when desired, the wicks may be brought much 
closer together than heretofore; and in order to give the requisite strength 
to these wires or strips to retain them straight, he connects the two 
opposite edges of the strips to stronger wires or ribs, which may be of a 
cireular or other section; or in »lace of the strip being strengthened by a 
rib on both edges, it may be strengthened on one side only. The harrow 
strip for dividing the wicks may also be made in one piece with the 
strengthening rib or ribs in place of their being connected together. The 
lower end of the fiat strip is caused to project somewhat beyond the lower 
end or ends of the pe pate | wire or wires or ribs, so that it may enter 
the nozzle of the mould and so be kept central, the upper end of the wire is 
kept central as heretofore by projections at its upper end that enter the 
top of the mould, In using these wires for retaining the wicks in position 
in the mould, the wick is doubled over the end of the flat strip that is to enter 
the nc zzle of the mould, and the two ends of the wicks are led up one on 
each side of the flat strip, the wicks and wire are then introduced into the 
mould, and the melted candle material is poured in. When the material 
is cooled, the wire is withdrawn, as hitherto, and a hollow space on one or 
both sides of the wick will thus be formed, which may afterwards be filled 
up “ith candle material, which may be of a different quality to the material 
of which the exterior of the candle ‘s composed, 

2849. A. H. Branpon, Poris, ‘* Machinery for refining petroleum aid other 
oils.” — 4 communication.- Dated 28rd September, 1864. 
One of the provesses employed for refining petroleum and other oils 








consists in agitating such liquids with a certain proportion of sulphuric 
acid, caustic soda, water, or other materials. It is now pro to use a 
new rotary washer or agitator which is closed hermetically after the intro- 
duction of the liquids to be agitated, the said washer consisting in a 
cylindrical vat of metal placed horizontally and suspended on bearings, 
arranged centrally with the said vessel, provided internally with one or 
more metallic vanes extending the whole length of the vat, and parallel 
with its axis, the height to which these vanes rise varying according to the 
substances under tréa'ment, and averaging one sixth of the diameter of the 
vat, while they are rivetted tight to the inside of the vat. so that during its 
rotation they lift successively from the bottom the heavier liquids and pour 
them gradually in and on the lighter liquids floating above. Externally 
this machine is provided with appropriate cocks for charging and dis- 
charging the liquids, and if requisite, with a manhole for facilitating 
inspection, repairs, and cleaning.— Not proceeded with. 

2368. W. H. Ortn, Althorne, “ An improved article of furniture.” —Dated 
27th September, 1864. 

The patentee claims tae production of an article of furniture in which a 
receptacle or receptacles is or are combined with a seat, so that a person 
seated thereon may open and close the receptacle or recept , and insert 
articles therein, and withdraw them therefrom, without rising or removing 
from the seat, substantially as described. 

2394. J. Watts, Coventry, Warwickshire, “ Apparatus to be used in the 
JSermentation of wort, and other fermentable liquids."—Dated 29th Sep- 
tember, 1864. 

This inventi n consists in certain arrangements of apparatus whereby the 
yeast given off during fermentation is removed from the liquid undergoing 
fermentation, and a fresh quantity of clear liquid supplied, and the fer- 
mentation regulated by the att ing infl of cold water.—WNot pro- 
ceeded with. 

2407. A. A. Crout, Coleman-street, London, “ Treatment of sulphate of 
alumina,”'— Dated 30th September, 1864. 

This invention relates to combining caustic lime, or carbonate of lime, 
with sulphate of alumina, for the purpose of neutralising free acid resulting 
from its manufacture. For this purpose the patentee adds the caustic lime, 
or carbonate of lime, to the sulphate of alumina while the sulphate of alu- 
mina is in a heated state, or before it has been allowed to cool down to about 
200 deg. Fah., or much below that temperature ; and he employs the car- 











bonate of lime in a state of fine powder, such as ground whiting, and in’ 


the proportion of about 3 per cent. thereof to the quantity of sulphate of 

alumina operated upon, and which has arrived at a sufficiently concen- 

— state to be capable of forming cake, or becoming stiff or solid when it 

is cool. 

2411. R. A. Brooman, Fleet street, London, ** Rendering soluble, blue, violet, 
and red colours in crystals derived from aniline, toluidine, naphtha 
line, naphthylamine, and phenic acid.”—A communication.—Dated 30th 
September, 1864. 

This inven:ion consists in rendering soluble in water the violet and blues 
above referred to, by subjecting them to the action of saponine, or bodies 
or ex racts containing saponi be i obtains soluble violet and 
blues very much cheaper than the commercial products which can only be 
used in an aleoholic solution ; the products are free from the defects pertain- 
— the violet and blues rendered soluble by sulphuric acid. — Not proceeded 
with. 

2413. J. Jonnson, Runcorn, Cheshire, ‘‘ Decomposing common salt with sul- 
phuric acid in the manufacture of soda and muriatic acid.” — Dated 30th 
Seplember, 1864. ‘ 

In order to decompose common salt with sulphuric acid the salt and acid 
are now put into large iron vessels or pans, which are heated by meavs of 
a fire beneath them. Now, according to this invention, the inventor heats 
the vessels or pans in which the salt is decomposed by means of superheated 
steam, and, for this ; urpose, he forms the vessels with a surrounding j .cket 
or case, between which and the pan a space is left, into which the super- 
heated steam is introduced. The vessel or pan is covered with an iron top, 
or with a brick arch, from which a pipe passes to a flue that leads to a tower 
and condensing apparaius, suck as is ordinarily employed fur condensing the 
acid fumes,—Not proceeded with. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, fe. 
2341. A. V. Newrox, Chancery-lane, London, ‘‘ Machinery for manufacturing 
telegraphic cables."—A communication.— Dated 23rd September, 1864. 
This invention relates to a novel mode of inclusing and separately insu- 
lating several telegraph wires or conductors within one cable. The prin- 
cipal feature of this invention consists in a novel construction of and mode 
of applying an insulating piece of gutta-percha, india-rubber, or other 
material or fabric which is a non-conductor of electricity, whereby the said 
piece is made to serve both as a cen'ral core for the separation of the several 
wires or conductors, and an envelope for enc osing the same, and each wire 
being thereby insylated from the others. so that it may be used as a sepa- 
rate conductor. The invention cannot be described without reference to 
the drawings, 
2362. W. Cuark, Chancery-lane, London, ‘‘ Actuating electric dials or clocks.” 
—A communication. — Dated 27th September, 1864. 
The patentee claims the use of a pendulum, governed by magnetism, for 
communicating motion to the mechanism of all kinds of electric dials or 
clocks, as described. 














CLass 10.—MISCELLANEOUS. 


Including ail Specifications not found under the preceding heads. 
2290. F. Tonuausen, Paris, ‘‘ Apparatus for lighting shop fronts, dc.” —A 
communication.— Dated 19th September, 1864. 

This invention consists in the employment of certain angular reflectors, 
for the purpose of lighting shop fronts, &c.—Not proceeded wiih. 

2292. J. Vero, Atherstone, ** Brushes or brooms.”—Dated 19th September, 
1864. 

According to this invention the inventor connects the handle to the back 
of the broom in such manner that, when the broom has become worn, it 
may be turned end for end, so as to expose a fresh end of the broom to 
wear, and so that the handle shall be at the requisite angle to the broom in 
both positions. —Not proceeded with. 

2289. A. Ficer, Kensal-green, London, ‘* Construction of safety match and 
Susee boxes.” —Dated 19th September, 1864. 

This invention has for its object to cover and protect that part of the box 
which is coated with the chemically prepared igniting composition. The 
boxes may be made of wood, cardboard, metal, or any other suitable ma- 
terial, and may be provided with a sliding receptacle to hold the matches 
or fusees. To protect the chemically-prepared igniting surface of the 
box, the inventor covers the same by means of a flap attached to or form- 
ing part of the box, which flap folds over the prepared surface and fastens 
on the other side by means of a V-shaped tongue fitting into a narrow 
aperture in the box itself, or by any other means.—Not proceeded with. 
2300. J. B. Scnort, London-road, Southwark, *‘ Envelope freme for the use 

of photographers and others.”—Dated :0:h September, 1864. 

The object of this invention is to furnish photographers, &c., with an 
envelope in which one or more photographs or cartes de visite may be in- 
closed, in such wise that, upon opening the envelope, the carte de visite— 
or the uppermost one, if several be enclosed—will be at once visible, 
encased in a frame, and appearing as if fitted into what is usually known 
as a ** passe-partout,” but without a glass covering —Not proceeded with. 
2301. A. Hicotns, Freeschool-street, Southwark, ‘ Embroidering or orna- 

menting woven or spun fabrics.”— Dated 20th September, 1864. 

This invention relates toa new mode of producing artificial flowers and 
foliage, in close imitation of nature, in various materials, such as crape, 
ferophane, chenille. and similar materials, worked on to a ground of si'k, 
satin, velvet, or other woven or spun fabrics. By the flowers being raised 
out from the groundwork or material on which they are worked, a more 

erfect imitation of nature is produced. No artificial colouring of any kind 
s used in the process, each variety of colour required being obtained from 
the material used, and when a bouquet or garland is completed it is so firm 
in its character that it will not easily crush or get out of shape.—Not pro- 
ceeded with. 
2804. W. P. Struvs, Cam Avon Taibach, South Wales, ‘‘ Manufacture of 
slabs or blocks of matleable iron.””— Dated 20th September, 1864. 

This invention ists in facturing slabs or blocks of malleable 
iron direct from the bloom or lump of iron obtained by first refining pig 
iron in a refinery, and then running it into a hearth refinery, and there ex- 
Posing it to blast. 

2309. H. Roerrs, Wolverhampton, “ Skates.”"—A communication.—Dated 
20th September, 1864. 

This invention cannot be described without reference to the drawin 
2310. E. Smitn, Hamburgh, ‘‘ Wet gas meters.”— Dated 20th September. 1364. 

This invention chiefly relates to the method hereinafter described of con- 
ducting the inlet gas into the syphon pipe and drum. The patentee n akes 
& co munication direct from the valve box into the waste water box, to 
which the syphon is fixed, by which means the meter will work with much 
less pressure than heretofore. In crder to work the inlet valve from the 
exterior of the pipe, he atteches the float wire to a vibrating spindle, to 
which the valve is fixed ; the vibrating spindle is fitted gas-tight in or 
through the inlet valve box or chamber, When uv-ed vith a comprenssting 
meter two floats cen be attached to the vibrating valve spindle, one float 
being submerged in the supply reservoir, and the other in the water in 
which the measuring drum works. In this case the inlet valve is hinged 
to a spindle working through the valve box, on the outer end of which 
#pindle an arm of a lever is attached, carrying at its outer end a float, the 





position of which is regulated by the float rod being screw-threaded, and 
its passing through an eye formed in the end of the lever. From this lever 
another lever or rod depends, passing through a guide secured to the frame, 
and carrying a float at its lower end. Thus the inlet valve and floats move 
simultaneously. Where only one float is used he hinges the valve spindle 
as before, ard passes the screw threaded pin on the float throngh a loop oa 
the end of the lever, whereby its distance from the valve is rendered longer 
or shorter as desired. The water level in thesnpply reservoir is regulated 
by an aperture in the inlet gas pipe, a seal being fixed to the side, so that 
no gas can escape until the submerged float has acted upun the inlet vaive 
and stopped the supply of gas. 


2314. J. L. Courcier, Paris, “ Apparatus for lubricating.”"—Dated 21gt 
September, 1864. 

This apparatus consists of a vessel or chamber closed at the upper end by 
a plug or stopper, and terminating at the other end in a pipe, spout, or 
passage, having an outlet or discharge orifice at the extremity furthest 
from the body of the vessel or chamber, the apparatus being placed over the 
shaft or article to be lubricated, so that such extremity may be nearest the 
said shaft or article. Tne vessel or chamber is charged with lubricating 
material, which, as long as the shaft or article continues working, will 
pass through the aforesaid discharge orifice or extremity to the surface to 
be lubricated. 

2318. T. A. Rocnussen, Friday-street, Cheapside, London, “ Improvements in 
the construction of furnaces for melting metals in crucibles, and also in 
the construction of crucibles."— Dated 21st September. 1864. 

In constructing furnaces for melting metals in crucibles the furnace is 
composed of two concentric cylinders of wronght iron closed at the bottom, 
the inner cylinder being lined with fire-clay. In the centre of the inner 
cylinder is placed the crucible containing the metal to be melted, and 
around it the coke or other fuel used. The furnace is supported by two 
trunnions resting on suitable bearings, one, or it may be both, of these 
trunni ns being made hollow, for the purpose of admitting blast into the 
hollow space between the cylinders, thus absorbing the heat radiating from 
the exterior of the furnace. Openings or tuyeres are made into the side of 
the inner cylinder near its bottom, which are formed in such a manner as to 
carry the blast in the direction of a tangent tothe crucible containing the 
metal to be melted. The leading the blast in this direction prevents the 
burning of the crucible by heat impinging upon one particular spot, and 
also insures as complete distribution of the blast, and consequently, equal 
combustion of the fuel. The furnace is provided with a movable top lined 
with fire clay,and the top made in the form of a truncated cone, and is open 
at the top, for the purpose of allowing the products of combustion to pass 
away. The crucible is also formed with a conical movable top. and the open- 
ing at the summit of the movable top is covered with a lid. By forming the 
crucible in this manner the charge of metal in the crucible may be piled up 
to the top of the cover, so that, as the charge melts, the contents sink down 
and fill the crucible. When the contents of the crucible have been melted 
the blast is shut off by means ofa valve in the trun:ion, or other suitable 
position ; the cover is then removed from the furnace, and the upper part 
of the crucible is gently nipped hy a pair of tongs: the opposite ends of 
the tongs are connected by suitable fastenings to opposite sides of the top 
of the furnace, and so hold the crucible inits place. Each shank of the 
tongs has attached to it a semicircular plate of iron ; these plates cover 
entirely the top of the furnace, and so prevent the escave of heat and the 
workman being incommoded thereby. After the upper part of the 
crucible has been thus secured the furnace is gently turned on its t-unnions 
by a lever handle attached to it, and the contents of the crucible emptied 
into a mould or receiver ; the crucible is by this means emptied of its con- 
tents without moving the crucible from the furnace.—Not procreded with. 
2319. J. H. Jounson, Lincoln’s-inn-fields, London, ‘‘ Apparatus for the 

manufacture of cigars."—A communication.—Dated 21st September, 
1864 


This invention relates, First, to machinery for cutting tobacco intended 
to be made into cigars, and depositing the sxme when cut into separate 
receptacles, in the proper quantities required for each cigar. Secon:ly, to 
machinery for rolling such cut tobacco inside the leaf or outer covering. 
2323. S. Laine, Millwall, Poplar, ‘ Apparatus for cutting or shearing metal 

&c."”— Dated 22nd September, 1864. 

This invention consists in the employment of one, two. or a greater 
number of rotating knives or entters, of circular or other form, the edges 
of which effect the cutting or shesring operation. which cutter or cutters 
are made adjustable, so as to suit the thickness of the iron or other metal 
or material to be operated apon by means of wedges or screws, or a combi- 
nation of wedges and screws, or eccentric brushes; and. when found 
necessary, the patentee further employs a guard cr bridle, for the purpose 
of keeping the iron or other metal or material being sheared cr cut at the 
proper an. le for the purpose. 

2329. T. W. and T. F.WatKer, Birmingham, “Utilisation of sewage matters.” 
—Dated 22nd S-ptember, 1864. 

The object of the First part of this invention is, First, to separate the 
heavier solid matters and the loose fibrous matters by cansing the sewage 
matters, in passing into the subdivicing reservoir, to pass throuch a trough, 
by which the heavier solid matters mav be arrested, while light bodies in 
suspension—such as paper, rags, and fibrous matters—will pass over the 
wall forming one side of the trough, and will be intercerted by a griting 
provided for that purpose. The improvements relate Sec ndly, to pump- 
ing apparatus of the character of that described in the specification of 
letters patent, granted to the aforesaid T. Walker, the 2!st November, 1862, 
No. 3132, in which, as particularly adapted to the pumping of sewage 
matters, in place of the sewage matters acted upon coming in contact with 
the piston, there is a diaphragm of flexible material to act on the sewage 
matters and water, or ether suitable fluid intervening between the dia- 
phragm and the piston. The present patentees have found, when 
employing material for the dianhragm which resists the passage through 
it of liquid matters, that such diaphragm is liable to become injured either 
when there is too little or too much water or other fluid between such 
diaphragm and the piston ; and an object of this part of the improvements 
is to govern the quantity of water or other fluid so applied. For this 
purpose they apply, in connection with the chamber between the diaphragm 
and the piston two taps or va'ves, one of which is acted upon by the 
diaphragm when there is an excess of fluid between such diaphragm and 
the piston to admit of an escape of a portion thereof. and the other is 
acted upon by the diaphragm when there is too little fluid between it and 
the piston to admit of a further supply thereto from a suitable reservoir. 
These taps or valves may be weighted, to facilitate their closing again after 
being opened ; or in place of two taps and valves, a double passage slide, 
combined with a pair of valves, may be employed. The improvements also 
relate to means of applying diaphragms to such pumps, in order to effect 
their ready removal «r replacement when required. ’ 
2333 P. Rare, West Hartlepool, ‘* Machinery for moulding pipes.”—Dated 

22nd Sept-mber 18¢4, 

This invention re'ates to a novel arrangements of parts for facilitating 
the moulding of pipes. of varions sizes and forms, in the same machine, 
without the use of skilled labour To this end the inventor adop‘s the 
well known system of a rising and falling pattern, which pattern he raises 
to a determinate position in the mould box. and after the ramming of the 
sand, withdraws it therefrom, without disturbing the impression it has 
formed, and he leaves it suspended ready for being again put into action, 
to repeat the impression in another mould box. 

2334, J. RnopEs, Armlev, near Leeds, Yorkshire, ‘‘ Adapting and applying 
= injectors to various useful purposes.”— Dated 22nd September, 
864. 

This invention relates to elastic or compressible vessels of vulcanised 
india-rubber, or other elastic substance, having a neck or inlet and s*opper, 
to introduce and retain fluids, end an aperture through which the said 
fluids may be forced by compression, and which are usually employed for 
injecting medicines and for suckling infants, and the improveme”ts consist 
in forming and constructing such or similar vessels, and combining or con- 
necting them to or with brushes or pens, for supplying ink or other 
colouring matters or liquids thereto, for marking, writing, drawing, 
painting, or similar purposes, which is effected by compres-ion during the 
using thereof. Also in constructing and combining such vessels with suit- 
able tubes or spouts, and applying or using them to contain oil or other 
liquids, for lubricating machinery and similar purposes, which in like 
manner is effected by compression.—Not proceeded with. 

oo, F- VALE, Birmingham, “ Bye protectors.”"—Dated 23rd Septembér, 
64. 


The patentee claims making the frames of eye protectors by raising them 
from sheet metal by dies and pressure, and attaching the said frames to 
the wire gauze of the eye protectors, by closing the sides of the said frames 
upon the said wire gauze, as described. 

2388. W. B. Woovrury, Manchester, “ Producing or obtaining by the aid of 
photography, surfaces in ‘rélievo’ and ‘ irtaglio’ upon aluminous, vitreous, 
metallic, or other suitable moterial.”"—Dated 23rd September, 1864. 

This invention consists in producing, First, a mould, consisting of gra- 
duated thicknesses of material, which are obtained or rendered from, and 
are a trarscript of, the light snd shadows in a photographic negative ; this 
first mould, when procured, is to be electrotyped (¥.¢., cover d by a metallic 
depo: it) by ordinary means, and from such metallic mould or pattern so 
produced enttirgs may be obtained in any fisib'e or plastic material. 

2343. J. Tory. Greenvich, “ Machines and machinery for rolling. blending, 
and circling plotes and sheet- of metal.” Di ted 24th Septen ber, 1814, 

This invention has for its object the rolling, bending, end erclirg of 
plates and sheets of iron and other metals, cither of uniform thickness 
throughout, or with thicker and thinner edges, into segment- or complete 
circles, or even to overlay sufficiently for being solvered, + elded, or rivetted 
into tubes, pipes, circulsr boilers, boiler fives, funnels, steel or fron masts, 

yards, or other similar articles, by using top rolls of different diemeters, 
| and either parallel or peperee. The patentee accomplishes this object by 

' supplying greater facilities in working and regulating the top pressing roils 
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of the said and hinery by the application of additional gear- 
ing with rulleys and strap, whereby the top roll, by means of the top 
shaft, is elevated or depressed at either end seperately, or at both ends 


= 





simultaneously, as required, by steam power within, or by the machine | 


its:If: or by using hand wheels on the top shaft the same operation may be 
performed, when that is more convenient than by using the pulleys and 
strap. The said top rolls may be made of cast or wrought iron or steel cf 
different diameters, end perallel or tapered. as required. By the applica- 
tion of movable antifriction bearings fitted into the principal sliding 
bolsters which suspend and carry the top pressing roll, wrought iron 
shafts can be fixed into the said top rolls (when made of cast iron). and in 
either case have journals to revolve in brass bushes fixed in the antifriction 


bearings, the la'ter being made larger in diameter than the top pres-ing | 


roll. which will allow the top roll to be withdrawn at either end of the 
machine through the principal sliding bolsters, and through a suitable 
opening or apertures in either of the two spur wheels (one at each end of 
the machine) which drive the bottom rolls when driving spur wheels (of 
the diameters shown in the drawings) are used. ‘The top roll and antifric- 
tion bearings are kept in their places by a lever at each end of the said roll, 
and by raising either of the two levers the antifriction bearing or the top 
roll can be withdrawn at that end of the machine at which the lever is 
raised. 

2340. J. H. Kipp and J. C. Matar, Manchester, “‘ Floor cloth."—Dated 

23rd September, 1864. 

This invention consists in manufacturing floor cloth by coating canvass or 
other suitable woven fabric with a composition formed by taking about 
eight parts ty weight of boiled linseed oil of commerce, or any other 
suitable drying oil, and boiling it with about two parts by weight of resins 
till the compound has attained the consistency of cement, mixing with the 
material so prepared about eight parts by weight of fine ground cork, saw- 
dust, or like materials, and sufficient ) igments, where colour is required, 


and then applying the componnd, when properly combined. to the face of | 


the fabric, the back of which may be coated with any suitable waterproof- 

ing material to protect it from damp. 

2348. R. A. Brooman, Fieet-street. London, ‘‘ Machinery for raising liquid 
Srom a natural or artificial fall of liquid."—A communication.— Dated 
24th September, 1864. 

This machinery cons‘sts of a pump barrel with a tube leading from the 
supply of liquid, and another for conveying the liquid to be raised. Round 
the pump barrel are water troughs free to rise and fall, as hereafter 
described, and connected by rods to the piston rod of a piston, which works 
in the pump barrel, and also by cords to a balance weight or weights, or 
to a balence float. A pipe from the liquid supply. closed by a weighted 
valve. extends sufficiently far to discharge liqnid into the tronghs when 
the weighted valve is opened. Valves are also fitted to the b: ttom or lower 
part of the troughs in order to their contents being discharged when they 
reach the bottom of their course. The supply valve has a rod ecnnected to 
it, and is opened when the troughs rise by their coming in contact with the 
rod. Now, supposing the troughs to be at the top of their course, they 
will have opened the supply valve, and wil! become full of liquid, the 
pump barrel will a!so be full, ard the piston therein wil! be at ti e top of it< 
stroke. The trouchs becoming full the supply valve will be closed, and the 
weight of the new-filled troughs heing greatly in excess of that of the 
balance weivht, will descend and carry with them the piston, which will 
force the liquid out of the pump barrel and up the exit pipe, as may be 
required. A valve in this pipe prevents any return of the liquid. The 
troughs, on reaching the bottom of their course, become etiptied by the 
discharge valves coming in contact with the bottom of the pit in which 
they rise and fall. The troughs and piston. being now lighter than the 
balance weights or float, are raised by them. and the parts are ready to act 
again as before. The inventor only describes a single-acting machine, but 
by combining two sets of troughs, the one rising when the other descends, 
a continuous current may be raised.— Not proceeded with, 

2350. W. ArtnuR, Atherington, Devonshire, ** Compasses or apparatus for 
registering the course steered by a vessel during any given period.”—Dated 
24th Septemb>r, 1864. 

The object of this invention is to make a compass register the courses 
steered by a vessel during any given period, and for this purpose the 
inventor suspends a cylinder, fitted vertically in a framing on a shaft, 
needle, or exis at both ends; or the cylinder may be supported partly on a 
point or pivot at bottom and partly by a cord at top, rollers being added 
to keep the cylinder steady : or it may be partly supported by rollers beth 
at top snd bottom, or by being partly immersed in mercury, or other suit- 
able liquid. The shaft of the cylinder carries one or more permanent. or 
electro-magnets. A sheet of paper is wrapped round the cylinder, and is 
secured thereto ; this paper is marked with division lines, the distance of 
which from each other is regulated according to the sneed at. which a pencil 
is caused to travel ; this pencil is made to descend by clockwork, by which 
the speed at which it travels is determined. The pencil is held in a socket 
in a frame, and is caused to strike against, or come in contect with, the 
paper on thecylinder at regular intervals bythe projections ona ribbed roller, 
which is made to revolve by the clochwork c ming against a projection on 
one end of an arm forming part of the frame ; at otber times the pencil 
is kept from contact with the paper by a spring, or the pencil may be 
brought in contact with the paper in any other convenient manner. The 
frame carrying the pencil is mounted on a threaded rod, caused to rotate 
by the clockwork, whereby the pencil is made to descend gradually from 
top to bottem of the cylinder. Instead of being mounted on a rod the 
pencil may be secured to a band passing over rollers, one of which is caused 
to rotate by the clockwork. Sometimes the inventor communicates the 
position of the needle of the compass at intervals, by electricity, to a 
cylinder, roller, tape, or band of paper, placed in the cabin or other part 
required, and he pr: fers to accomplish this as follows :—He fits to the com- 
pass a ring, with an inner flange, made to rise and fall at intervels by 
clockwork. In its downward movement the flange comes in contact with 
one end of a bar, halanced on a fulcrum, and free to turn with a magnet 
placed above it. The flange presses down one end of the bar until it comes 
in contect with one of aseries of wires or points, arranged round a ring 
placed below ; each of the wircs or points is in connection with a separate 
wire, leading each to an electro-magnet. As scon as contact is made the 
electro-magnet attracts its armature, which forms part of a lever, fur- 
nished with a point or pencil, to mark upon the paper inthe cabin. The 
paper may be caused to move by clockwork, or by another electro- 
magnet. Instead of marking on the paper with a point or pencil he some- 
times employs paper prepared for photographic purposes, and allows the 
course of the vessel to be registered thereon by the action of light admitted 
through an aperture.—Not proceeded with. 

2851. W. Witte, Birmingham, “ Machines for the manufacture of nails, 
spikes, rivets, and sc ew b'anks."—Doted 24th September, 1864. 

This invention ccnsists of improvements in machinery described in the 
specification of letters patent granted to the pre ent patentee, dated 20th 
August, 1862 (2327), which improvements have for their objects the more 
simple construction and efficient working of certain portions of the said 
machinery. The improvements in the machine ty which the nail and 
other blanks are made have for their object the effectual removal of the 
blanks from the machine, and the ready adjustment of the amount of rod 
fed into the machine. In this machine the patentee effects the cutting off 
of the rod from which the rail is to be made in the ordinary manner, 
excepting that he makes both the holding dies by which the rod is held 
while it is being headed movable. The holding die which is ordinarily 
made fixed he makes capable of motion, the said die being supported by a 
strong spring which enables it to yield wher the other or movable die 
advances against it, and causes it to follow the movable die to a certain 
distance when the latter retires. After the rod has been cut off it is carried 
by the holding dies in front of the heading die and headed. The holding 
dies retire from the heading die, and when clear of it open slightly. The 
rod, of which a blank is to be next formed, advances and pushes before it 
the headed blank, which falls from the machine. In order more effectually to 
secure the removal of the blank from the dies, as well as to limit the quantity 
of the rod fed into the machine, he employs a slide having a vertical motion 
The bottom of this slide is pressed by a spring upon the blank as seon as it 
has been pushed a short distance from the dies. When by the advance of 
the blank and the pressure of the slide upon it the said blank falls, the 
slide descends further, and comes in front of the dies. The advancing rod 
is fed against the slide, which then acts as a stop, and arrests the motion of 
the rod when the required length has entered the machine. The slide 
works in a bracket which is capable of being adjusted on the fixed framing 
of the machine, so as to allow a greater or less length of rod to be fed, as 
may be required. In making blanks which require to be compressed and 
diminished in d ter under the head, it frequently happens that the 
slight elongation of the cut-off portion q upon the pression, 
and also the pressure of the heading tool, cause a buckling or slight curva- 
ture of the blank. It also sometimes happens that the cut-off portion of the 
rod is shaken from its proper position before it is seized by the holding dies, 
and a waste blank thereby produced. To obviate these defects the patentee 
makes the acting edge of the fixed cutter capable of yielding slightly in the 
direction of the axis of the rod, the yielding portion being supported by a 
strong spring. He slso employs a holding don spring fixed on one of the 
holding dies, and hav ng a foo'-shaped end which works in a r cess in the 
Other holding die. The bottom of the foot-shaned end is incl'ned at the 
side at which the rod is fed, and as the red enters the mac!ine it passe 
under the sa‘d end of the spring slightly raising the sril spring. The said 
spring pressing un°n the rod holds it down firmly on the sliting block on 
which it is supported while it is being operated upon, and projects the 
Dank from the machine on the opening of the holding dies and the retiring 
of the -liding block. In the machine for forming the points of nail« by the 








action of tw) tools striking or pressing alternately ov the e .d of the blank, 
and acting the one in a vertical and the other in a hor zontal plane, he 
effects the motions of the said tools in the following manner:—On the 
end of a horizontal shaft is an eccentric, the strap or clip of the said 
eccentric having two arms, the one horizontal and the other vertical. One 
of these arms is rigidly fixed to the strap, and the other is connected there- 


joint of the kind commonly called a toggle joint, and the horizontal arm of 
| the strap of the eccentric is connected to the toggle joint of the vertical 
| tool, and the wertical arm of the strap is connected to the toggle joint of 
the hor'zontal tool, By the revolution of the shaft carrying the eccentric, 
| the said to»'s are made to advence and retire alternately, press or hammer 
| the end of the nail to a point. erch of the sand tools advancing and retiring 
| twice on each revelation of the said shaft. By giving the working tools of 
the macl ines for making blanks the required «ha; e, the said machines may 
be employed for making blanks for nai's, rivets spikes, and screws. The 
machinery last de-crited may be employed for pointing nails or spikes. 


2353. R. Hatrrersiry, Manchester, “ Portable warming apparatus.”—Daied | 


| 4th September. 18 4. 

This invention relates to a cheap, portable, safe, and effective warming 

| apparatus, suitable for warming the feet of travellers, and for other heating 

wicks supplied from a vessel containing common lamp oil, or other oil or 

spirit, under a metal plate, or other suitable surface, so that the flame of 

the burners or wicks wil! give their heat directly tothe said plate, the space 

between the wicks or burners and the plate being so regulated as to allow 

of perfect combustion, and thus prevent the deposit of soot upon the plate 
nd the generation of smoke by the flames. 

2354. G. P. Wuerver, Abinghall, and J. F. Guayn, Manchester, “ Prepara- 
tion and application of certain moterials for the purpose of cleaning 
and polishing the surfaces of metals."— Dated 26th September, 1864. 

According to this invention the patentees take the slag, dross, or cinder, 

produced from the smelting of iron, copper, and silver, and subject it to a 

suitable action of crushing, grinding, or pulverising, by any suitable 

machinery or apparatus, and when jt is sufficiently crushed or pulverised, 
| they sift it into suitable degrees of fineness to suit the various purposes 

| for which it is to be applied. 
2355. P. A. Lecomte De FonTAINneMOREAU, South-street, Finsbury, London, 
“ Machinery for cutting files." —A communication.—Dated 26th Septem- 

| ber, 1864. 

| This invention consists of improvements in the construction of mach'nes 

| for cutting files, and is composed of four principal parts, v'z. :— Firstly, the 

frame ; Secondly, the bed ; Thirdly, the tool holder; Fourthly, the dividing 
| gauge. The frame is composed of two parts, the base being of the form of 

a parallelogram, on which are ted four col for receiving the 

second part formed by two frames joined together by four cross pieces. 

The bed is composed of the anvil, the stake, the file carrier, and the dividing 

screw, at the extremity of which is fixed a bevel wheel, receiving iis move- 

ment from the horizontal bevel wheel placed on the anvil, with which it 
gears, whatever may be the angle of the bed. The toc] holder is composed 
of a small bed supported by two brackets, the centre of movement of which 
is placed at the same elevation as the surface of the file carrier, and what- 
ever may be the inclinaticn of the tol or cutter, its oblique edge will 
always be in the centre ofthe stake. The dividing gauge is composed of an 
eccentric mounted on the principal shaft, which gives by its continuous 
circnlar movement an alternate rectilinear movement to the conrecting 











| rod, and communicates to a cranked lever an alternate circular movement, | 


| end by means of a click acting on the teeth of a wheel gives to the last a 
| continuous circular movement, which is transmitted to the two bevel 
wheels of the dividing screw, by which means the file carrier is made to 
advance. 
2356. E. OstLer, Newport, Monmouthshire, ‘‘ Apparatus for brushing the 
hair.” - Dated 26th September, 1864 
This invention consists in fitting a circular brush in a frame suspended 
from or connected to the ceiling, wall, or other convenient part by means of 
an elastic or other band passing over aroller or pulley attached to the 
ceiling, wall or other part, and over another roller or pulley attached to 
the frame. Or the frame or brush may be otherwise suspended or connected. 
The frame is not made to revolve, out is free to be moved as required, in 
| order to aid in applying the brush to all parts of the head. The brush is 
| connected to a forked holder, the forks of which are connected by a rod 
| passing longitudinally through the brush, while the handle of the fork is in 
| connection with the framing and is intended to be taken hold of by one 
| hand of the operator. Or the brush mav be held by a handle on each side, 
| with or without the forked holder. Rotary motion is impurted to the 
| brush either directly, or through the intervention of gearing to increase 
the speed of rotation, by another handle connected with the rod which 
passes through the brush, or otherwise.— Not proceeded with. 


2357. W. Scott, Belfast, “ Apparatus for casting iron pipes.”—Dated 26th 
September, 1864. 

The patentee claims the use of a hollow mould with a hollow core bar, 
which is expanded and allowed to collapse by means of levers and a wedge 
piece, worked by means of a vertical screwed rod and nuts in the manner 
described. 

2860. J. A. Harrison. Newcastle-wpon-Tyne, “ Applying to useful purposes 
the slag or scoria of blast furvaces used for smelting or melting metals and 
metallic ores.’ — Dated 26th September, 1864. 

This invention consists in moulding into certain forms, while in a fluid 
state, and afterwards annealing by the means hereinafter described, the slag 
or scoria or other products of combustion applicable to the purposes of the 
invention which issue from blast furnaces used for smelting iron ore, or any 
other description of furnaces used for smelting the ore of any other metal, 
or for melting any metal or mineral substance, or proceeding from 
any process of manufacture producing slag or scoria, and for applying such 
slag or scoria when so moulded and annealed to the same purposes to which 
stones, brick, earthenware, wood, iron, and other metals are applied, namely, 
to building purposes, for marine and other masonry, roofing, paving, flag- 
ging, gas, water, and sanitary pipes, and other purposes of a like nature, 
The invention consists in receiving the slag or scoria in a fluid state when 
issuing from the furnace or other receptacle in which it is produced, 
}and in moulding the same in moulds of any construction with or 
| without pressure, or other hani or chemical appli and 
| either with or without the admixture of any other fluid, gas, vapour, 

or substance with such slag or scoria, to reduce the same into shapes in 
which the same can be applied toany useful purpose, and by the process of 
annealing to preserve the same slag or scoria in such forms that the same 
may not be cracked or destroyed in cooling, but may endure without being 
affected by the atmosphere, or by any other causes. The means which the 
inventor employs for annealing the slag or scoria when moulded is similar 
to that now employed in glass manufactures called a lear, for which he pro- 
poses to substitute one or more ovens or covered ways, either above or 
below the surface of the ground, of such convenient size, shape, and length 
as may be necessary to anneal the quantity of slag or scoria intended to be 











slag or scoria. such ovens or covered ways to be capable of being kept at a 
proper temperature, and heated and cooled in the manner most convenient, 
either through the whole or a portion of their length, and the objects to be 
annealed being either left stationary or moved from one part of the ovens 
or covered ways to the other ty manual or horse power, or steam or other 
machinery either propelled or self-acting.—Not proceeded with. 

2363. J Hint, Ipswich, Suffolk,“ Screens and sieves.”—Dated 27th September, 

1864. 

The patentee claims the forming of screening surfaces of a series of 
parallel bars or wires, between which there is free passage from end t 
end, ee to a considerable depth below the surface, as and for the purposes 
described. 


2364. H. Bennison, Plumpstead, “ Fluid meters.”—Partly a communication. 
~ Datei 27th September, 1864. 

This invention relates to rotary apparatus, for measuring water and 
other fluids) This apparatus has a rotary wheel or centre piece, mounted 
on a suitable axis; one third (more or less) of the circumference of this 
wheel is enclosed by a case, covering the periphery and both sides, Be- 
tween the extreme diameter of the case and the circumference of wheel or 
centre piece there exists a segment of an annular space, the area of which 
is available ss the measuring compartment for the fluid. The centre or 
wheel has two, three, four, or more pistons or pallets, at equal distances 
apart, which are ; rojected in succession from, and drawn within the peri- 
phery of the wheel ; they are projected just after passing an abutment, 
which forms the limit of the measuring space in the one direction, and 
which is in contact with the periphery of the wheel. These pallets are 
disposed radially in suitable slots In the periphery of the wheel, and are 
supported by stems, actuated by projections on exch side, operated on by 
@ cam or cams, fixed to the i lates losing the sides of the 
wheel, or otherwise, which cams regulate the pallets in such manner that 
they are withdrawn within the periphery when required to pass the abut- 
ment, and again projected at the proper time ; or they may be actuated by 
springs, which allow the pallets to recede on passing over an incline 
leading to the abutment, and which projects them so soon as that point is 
passed. The springs must be sufficiently strong to overcome the pressure 
of the water on the edge of the pallets. When a pallet or piston passes 
the stationary abutment, and is projected into the segmental chamber, the 
pressure of the water to be measured, which must, of course, flow from a 
higher level, takes effect upon it, and so moves the centre or wheel round ; 
be'ore this pallet escapes from the c! amb r (having completed, say, a 
quarter revolution, and supposing there are four pallets) the succeeding 
pallet will have entered. and recvi:es the pressure of the water ; s0 soon 
as this ix the case the first pallet emerges from the chamber, and allows 
the water or other fluid which has acted upon it to escape, and £0 on. 


2365. R. 8. BartLeet, Redditch, “ Manufacture of needls.”—Dated 27th 
September, 18 i4. 

This invention has for its object, First, to prevent the formation of the 
fins, burrs, or waste pieces in the sides of the needles. Secondly, to form 
the impressions for the eyes, heads, and gutters in a manner which pro- 
duces little lateral spreading of the metal. Thirdly, to remove the waste 

ieces at the heads of the needles without grinding or filing. Lastly, the 

vention consists of machinery by which these improvemen' 
veniently carried into effect.—Not proceeded with. 








purposes, and the invention consists in arranging one or more burners or | 


manufactured, and situated in the place most convenient for receiving such | 


ts may be con- | 


with by a joint. Each of the said hammering or pressing tools is fixed to a | 2866. H. C. Symons, George-street. Blackfriars-road, Southwark, ‘‘ Sewing 


machines.”"— Dated 27th September, 1864. 

This invention cannot be described without reference to the drawings. 

2°67. A. J. ApaMs, Fore-street, Devonport, “‘ Door locks.”"—Dated 27th Sep- 
tember, 1864. 

For the purposes of this invention the bolt of a lock turns on an axis, 
and when permitted to do so acts by its gravity in such manner as to pro- 
trude beyond the ewe and keep the door closed, The bolt ‘s arranged to 
be acted on by turning a handle or by aslide, The outer end of the bolt, 
when desired, may be made with an inclined face or surface, so that the 

| door may be closed and retained on the latch as when using an or inary 
latch bolt. In order to lock the bolt and retain it from being moved by 
| the rotating or sliding handles, slides or tumblers are used, which, by their 
own gravity, tend at all ‘imes to remain in the lowest or locked position, 
but when the bolt is to be used as a latch bolt, these slides or tumblers are 
retained up by a gravitating catch which takes into a notch formed on each 
of the slides or tumblers, The tumblers or slides are capable of being 
lifted correctly into position by a suitable key, so that the gravitating 
catch may take into the notches and uphold all the slides or tumbl: rs, and 
thus permit the bolt to be acted on by the handles. The key is arranged 
in steps as in ordinary tumbler locks.—Not proceeded with. 
2372. J. Parkes, West Bromwich, ‘* Shears for cutting metal."—Dated 27th 
tember, 1864 
This invention ec nsists in suspending from and under the short arm of 
levers the movable cu'ting blade, and in causing it to travel up and down 
close to the edge of the fixed cutter by motion imparted to the long arm of 
the levers, through eccentrics or cranks upon a rotating shaft. ‘This inven- 
tion also consists in combining with the shears aforesaid shears for cutting 
serap, bar, and the like, “One of he side frames of the first-‘escribed shears 
| carnes the fixed cutter ; while the movable cutter is in the form of a lever, 
the short arm of which is worked by a connecting rod attached to a 
crank or eccentric on the main shaft of the first-described shears.—Not pro- 
| ceeded with. 
2373. K. H Lanr, Birmingham, ‘‘ Cases or receptacles for photographs."— 
Dated 27th September, 1864. 
In paterming this invention the patentee forms a square, polygonal, or 
| cylindrical box, inside which he places « case or chamber, mounted upon a 
spindle, which has its bearings in the top and bottom of the outer box ; 
| Upon this inner case the photographs are placed, which case can thus, by 
| means of the spindle before named, be caused to revolve, so as to bring each 
| photograph in rotation opposite to a door, which is formed in one portion of 
the cuter box. Lockets may be thus made to contain many miniature pho- 
| tographs in smal! compass ; while in larger forms, such as may be required 
for drawing room tables, the case may assume very ornamental shapes, such 
as a pagods, which could be made by mounting several cases in tiers, one 
| over the other, each tier containing its revolving chamber, caused t» rotate 
| by the same spindle. Another modification of the invention consists in 
| forming lockcts, or cases for the same purpose, upon the plan of a ribbon 
measure, bringing together a number of fran es for photographs, which 
frames may be made, by preference, in thin metal, in such manner that the 
ribbon or chain thus formed could be wound round a spindle within on outer 
| box, 8. that, upon the ribbon being drawn through an opening in the outer 
box, the photographs may be euce ssively exposed to view; and by turning 
the spindle they may be again enclosed. 
2374. J.C. Winsox, Bast India House, Lime-street, “ Pumps.”—Dated 27th 

September, i864. 

This invention consi 





| 

} 

sts in a new construction of pump, whereby the 

an of the fluid to be panped is regulated with uc the 

use of “ valves ”—that is, of apparatas acted upon by the vacuum, or pres- 
sure within the pump. To attain this object the patentee proceeds as 
‘oltows :—First, he constructs the working barrel of his pamp in the usual 
manner, viz., in the form of a cylinder, with a piston oesking up end down 
within it; but instead of making this cylinder a fixture, as hitherto, he 
causes it to oscillate upon trunnions, in a similar manner to the cylinder of 
an oscillating steam engine. On one side of this cylinder he casts or affixes 
| a working face, containing ports or openings, which icate with the 
interior of the cylinder by merns of suitable passages, Sevondly, he places 
this cylinder in the interior of a cistern or tank in such a manner as to 
cause its working face and ports to work against a corresponding face fixed 
ov thy side of the tank, the ports on the latter communicating on the one side 
| with the suction pipe, or source of supply, and On the other with the delivery 
pine, or place of discharge. 

| 9375, J. Lister, Clare, Suffolk, “ Theodolites, levels, and other instruments.” 
— Dated 27th September, 1864. 

This vention covsiste, primarily, of a combination of the theodolite and 
level, which, while serving all the ordinary purposes of the two ius 'ruments, 
is epecially adapted to setting out mechanically, without recourse to caleula- 
tion, the surface widths or siope pegs fur denoting the top of slope on cut- 
tings, and the foot of slope in embankment, required in the execution of rail- 
way, canal, and othcr earthworks. The patentee claims, First, making the 
telescope of the inetrument to move or revolve in a plane at any angle with 
the horiz n. Secondly, the introduction of certain scales or graduations on 
the vertical are, for determining the angle of the slope or inclined plane at 
any given point or distance from the instrument. 

2378. G. Davis, Serle-stveet, Lincotn's-inn, London, “ The employment and 
application of thin strips or sheets of wood for various new and useful 
purposes.” —A communication.— Dated 28th Septembrr, 1864. 

This invention relates to the employment and application of thin strips, 
ribbons, or sheets of wood, of various widths, and of any kind or species of 
wood, the said strips or sheets bei: g cut by any suitable arrangement of me- 
chanism. The following, for example, are some of the various applications 
of this material :—First, to introduce by glueing, ornamenting, sewing, or 
otherwise, one or more strips of thin wood between the leather of the sules 
of all kinds of boots and shoes, in order to resist damp, and also to ob ain 
with economy the thickness desired; and it is also proposed t» make loose 
soles of the same material, to be worn inside of cork soles in any kind of 
boots or shoes. Svcondly, to introduce, by similar means, one or more strips 
of thin wood between leather, for the sake of economy, in varicus parts of 
harness and saddlery. Thirdly, to introcuce one or more strips of thin wood, 
by the same means, between thicknesses of leather, felt, or woven material, 
fur the purpose of making driving belts for communicating power in ail 
kinds of machinery, and also to make chain buckets, for use in fl ur mills 
and other manufactories. Fourtbly, to introdace one or more thin strips of 
wood between woven fabrics, or even paper, a8 a substitute for the webbing 
employed for the bobbins of beds, and also in the manufacture of sofas, 
chairs, and seats of all kinds. Fifthly, to manufacture cylinders for carding 
engines, by covering sheet metal cylinders with strips or sheets of thin 
wood, to which sawdust is then glued. The employment of the strips of 
| wood for this purpose is to cause the sawdust to adhere wv ore firmly to the 
same than it would upon the metal. Emery roliers, and other rollers for 
grinding and polishing, are also made in the same way. S xthly, to unite 
one or more strips of thin wood, by the same means, to skin, leather, felt, 
woven fabric, psper, or other suitable material, for making strips or sheets or 
| material to receive teeth or points of metal, or the hair or bristles of animals, 
| to be used in carding, combing, or bh: ushing of text le and other materials. 

Seventhly, to introduce, by similar means, one or more thin strips of wood 
} between any kind of woven fabric, or even paper, as a substitute for the 

strips of iron, steel, or whalebone which are employed in the manufacture of 
crinolines, bustles, and other analogous articles of ladies’ dress. Erghthiy, 
the inve: tor proposes to employ the same material to make cylinders to be 
used in lieu of cans of tin or zinc employed in spinning. 

2379 T. PowrL, Preston, “ Apparatus used in ovens for baking.”—Datei 
28th September, 1864, 

This invention is applicable to ovens for baking bread, biscuits, and fancy 
goods, and more especially to what are commonly called “ railway ovens,” 
wherein the bircuits or other goods are carried through the oven by means 
of a revolving cr travelling apparatus driven by steam or other power. Tne 
invention consists in the use or employment of wire gauze, woven wire, or 
laced wire, in heu of the solid or perfurated metal plaies now and hitherto 
used in such mechanical or railway ovens, such wire gauze, woven wire, or 
laced wire, being used esther in an endless traveling web pas-ing through 
the oven, whereon the bread, biscuits, or other jancy articles to be baked are 
placed, or employed in the form of trays, or other convenient shape, for the 
same purpose. 

2381. W. CuarK, Chancery-lane, London, “ Fastenings for purses, boxes, 
&e."—Dated 28th September, 1864 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2385. N. Tuompson, Abbey-gardens, St. John's-wood, “ Stoppers for bottles, 
dc." — Dated 28th September, 1864. 

In the spectncations of patents granted to the present patentee, and dated 
respectively the 9th September, 1863, No. 2223; the 14th January, 1864, No. 
106; and the 9th March, 1864, No. 594, there are described stoppers for 
botties and other vessels, and these stoppers are so constructed that, when 
they are in use, the joint is made by the compression of a ring of vulcanised 
india-rubber, the india-rubber being, by pressure, caused to bulge out side- 
ways, and fil closely to the interior of the bottle or vessel. In the specifica- 
tions of the said former patents the ec mpression of the india-rabber rin: is 
described as being produced by @ screw and nut, Now, according to the 
present inveniicn, be renders the construction of the apparatus siv pler and 
cheoper by substivuting fur the screw ane nut a twin button, acting with in- 
cl es, (0 draw together the parts between which the compression of the 
nd a-rubber takes place. 

2389. A. NonmaspY Montague-place, Clapham-road, Surrey, *‘ Ships’ 
hearths or cooking apparatus.’—A communication.—Dated 28th Sep- 
tember, 1864. 

For the pat ses of this invention cast iron plates are, by preference 
used, though wrought iron plates may be employed in piace thereo!, such 
plates being made with flanges and inclines or Soleesienn in such manner 
that, by the use of a few long bolts or stays which pass from top to bottom, 
and by screw nuts, the whole exterior structure is held together, and, conse- 
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quently, can be quickly put up or taken down. The exterior case is of a 
rectangular form; the upper plate or plates has or have openings through it 
or them, to receive kettles, boilers, or cooking vessels. The fire-place is lined 
with fire-brick, and the bottom below the ashpit is closed, leaving a space 
hetween the interior of the case and the bottom of the ashpit, by which pro- 
vision is made for the passage of the products of combustion under the fire- 
place. The fire-place may have an oven applied on each side of it, which is 
made of cast iron plates with flanges and projections, so that, when pl 

in the outer position within the outer case, and the outer case held or 
secured together by the long serew bolts, the ovens, as well as the outer 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inon Trape: Strike in North Staffordshire Continued : Wolver- 
hampton Puddlers still out: Meeting of Men with the Mayor: Arbi- 
tration Required: Lord Lichfield’s Assistance asked—Coau TRavde 
—Sraike or Ixonstone Miners AGAINst A REDUCTION IN THEIR 





casing, are all held securely. The fp 0 pass from the 
fire over one oven, and down at the side or end, and then under the oven, 
and next under the fire-place, afterwards under and over the second oven, | 
and thence away by a flue, the waste heat, when desired, being caused to | 
ascend through—or otherwise act on—a boiler ; or the products of combue- | 
tion may be divided, and pass over both ovens and down them under the | 
ovens and ashpits, and up a fiue or chimney at the back of the fire-place. | 
When only one oven is employed then the products of combustion, after | 
passing over and under the oven, pass away up a fiwe at the back of the fire- | 
place from the space below the ashpit, and thence to a chimney, the waste | 
heat being applied, when desired, to heat a boiler, as before described.—Not | 
proceeded with. 








Coa unper THE Sea.—Coal has been gathered up on the beach 
at. Phippsburg, U.S., for many years, and Professor Brackett, of | 
Bowdoin College, thinks that a coal mine extends along the coast | 
from Rhode Island to Nova Scotia, but that the bed of the coal is 
too far out at sea to be worked. ‘The waves cast blocks of it upon | 
the beach from time to time. 

Sours Kensinarox Museum.—During tne week ending 8th | 
April, 1865, the visitors hive been as follow: —On Monday, , 
‘Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m. ; | 
10,576. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d), open from 10 a.m. till 6 pm. 1,926; 
total, 12,502. From the opening of the museum, 5,194,072. | 

Tue BELLeRopHon.—The models and drawings for the new ma- | 
chinery, the invention of Mr. E. J. Reed, for workiug and training | 
the large 12-ton 800-pounder Armstrong gun, which the ironclad 
frigate Bellerophon, now building at Chatham, will mount, have 
been prepared in readiness for the manufacture of the model at Chat- 
ham dockyard, instead of at Woolwich dockyard, as previously 
ordered. ‘'he whole of the machinery will be placed on the lower 
deck, below the gun battery; and therefore securely protected from 
injury from shot or shell, while the apparatus will be easily worked 
by a couple of men, the whole not being unlike the steering appa- | 
ratus on board our ships of war. 

An IMPROVEMENT IN THE PuUDDLING FuRNACE.—In the midst 
of the vexatious dispute between masters and men, which is now 
agitating many of the iron districts of Great Britain, it is with 
pleasure we call attention to a matter of much practical interest 
which is just now exciting attention among iron manufacturers, and 
which bids fair to prove a boon of no little value to the men as well 
as to the masters. At the Albion Works, Westbromwith, carried on | 
by Mr. Welch, may be seen in operation a puddling furnace fitted 
with a firing apparatus of a peculiar but very simple construction, 
and which, it is confidently anticipated, will prove to be of immense 
advantage to the manufacture of iron generally, and more particu- | 
larly to iron puddling. Jt is claimed that by this new appliance a | 
great saving of fuel is effected, a better quality of iron obtained, the 
consumption of all smeke secured, and a great saving of labour 
effected to the puddler himself. That an improvement attended with | 
these advantages is now before the notice of iron manufacturers has 
been manifested during the past fortnight by the number of scientific 
and practical men connected with the South Staffordshire and other 
districts, who have visited the above works, and seen the puddling 
furnace in operation. By the kind permission of Mr. Welch any 
gentlemen interested in the matter may still see the furnace. It is 
well known that a considerable degree of the success of the puddling 
process depends upon the firing and combustion of the fuel in the air 
furnace, in which the process is carried on. An intense and equable 
degree of heat, accompanied by a considerable amount of flame, has 
to be maintained, and anything that will aid in producing this is 
important to the puddler and to his process. In puddling furnaces, 
ag is well known, the fire-bars are short lengths of puddled iron, 2in. 
or 2}in. wile, laid across two cast iron bearers, with space between 
them to get out the ashes and clinker which form thereon during 
combustion, Ordinarily the tire-bars under steam boilers and air 
furnaces are of cast iron, but as the intense and long-continued heat 
of the puddling furnace would melt cast iron, puddling and mill 
furnaces have been usually titted wiih wrought iron fire-bars. It is 
indispensable to the puddling process that the air current should 
freely pass into and through the fire, but with the old wrought iron 
flat bars this is liable to be much impeded by the accumulation of | 
‘clinker ” on the bars, filling up the intervening spaces. Frequent 
attention is therefore required on the part of the puddler to his fire- 
bars, in order to remove the clinker and ashes, and this can only be 
done with considerable labour on the part of the puddler or his 
underhand, But notwithstanding all care it is only by using very 
clean and good coal that the furnace will work weil. “The gentle- | 
men who have visited Mr. Welch’s works during the past week have | 
seen in operation a puddling furnace fitted with Wright’s patent 
movable fire bars. By the use of these bars it is alleged: —I1st. That 
the formation of slag or clinker is diminished ; 2nd. A large saving | 
of fuel (30 per cent. at least) is effected, besides the prevention of 
smoke secured ; 3rd. By a peculiar contrivance every alternate tire 
bar is made simultaneously movable, without any labour on the part 
of the attendant, by which movement the whole slag is cut up into 
small portions, and deposited on the dead plate at the mouth of the | 
furnace, so that its removal gives little or no trouble ; 4th. The action 
of the air on the fire is so greatly facilitated that, while the fire ars 
are kept cool, the power of combustion is so much increased that fine 
slack is as readily consumed as clean coal, and the beat maintained 
at a continuous maximum during the whole of the “tarn.” Advan- 
tages such as these were sure to excite much interest in those prac- 
tically connected with iron puddling; and the gentlemen who have 
examined the furnace in operation during the past week, and carefully 
watched the movements and the quality of the iron produced, have | 
expressed a conviction that the allegations of the patentee are fully 
borne out by results. ‘The only question remaining being as to the 
length of time the bars can be used without getting out of order, as | 
to which the report of Messrs. Hopkins and Co., of the Tees-side 
Ironworks, in the Middlesbro’ district, is decisive. This tirm bas had 
the patent barsin use in puddling furnaces for some months without 
having had to change them once, and they testify that in ac dition to 
other advantages they are saving at least 25 per cent. of coal every 
week. The furnace in which these patent bars are being tried at Mr 
Welch’s works is an old one, and every one practically accuainted 
with paddling knows what serious drawbacks to the process are inci- | 
dent to an old furnace, and the visitors did not fail to observe that 
it was in an old furnace that they were examining the new apparatus, 
It has worked fourteen turns with these bars, and during this period, 
according to the testimony of Mr. Welch and the working puddler, 
with profit and advantage to both. Not only has not so much slag 
been formed, and all the smoke consumed, but with the patent bars | 
and furnaces one ton of fine engine slack, at about 3s. 6d. per ton, 
has gone as far as 30 cwt. of clean coal at 8s. or 10s. per ton with | 
the old bars, by which alone a saving of 10s. per ton on the puddled | 
bar is effected. The fine slack being used at this furnace was in very | 
marked contrast with the clean coal. forming the fuel heaps at the 
furnaces around, It was thus seen that not only is the saving | 
effected one of quantity of fuel, but of quality also. During the 
time the patent bars have been ir, no sign of their getting out ot 
order has been seen, nor does the heat appear to affect them; in fact, 
so well is the invention adapted to keep the bars from burning that 
no fear is entertained on this point, although the bars are made of 
cast iron. The only parts of tue grate liable to be affected by the 
continually intense heat, are the sides of the grate, the coolness of 
which 1s provided tor by air flues extending the whole length of each, 
between the sides of the grate and the outer plates of the turnace. It 











should also be noted that the accumulation of clinker on the bridge | 


of the furnace is very completely removed by another simple contri- 


vance of the patentee.—Birmingham Post, | Br 
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Yestexpay (Wednesday) the first quarterly meeting of the iron- 
masters of the current series was held in Wolverhampton, but it 
was not characterised by the transacting of much business, or by the 
display of a cheerful feeling. It is true that the lock-out is at an 


| end, but the strike is protracted in North Staffordshire, and the 


Wolverhampton puddlers decline to resume until they can get a 
promise from their employers that they will consent to the adoption 
of a code of rules and the adoption of a court of arbitration for the 
settlement of all future disputes. In North Staffordshire under 
hands and a few union puddlers are working with vigour at some 
of the works, and the masters believe that the rest of the unionists 
will be attracted in; but the men affirm that they will not resume 
until they get 10s. 6d. aton. Assistance is cominy in more freely, 
and the men who have begun to work in the south of the county 
will not hesitate to help them. This week the money divided has 
risen from 1s. 5d. to 4s. 5d. per head. The Wolverhampton men 
came to a resolve on Saturday not to go in until their masters gave 
them a promise to the effect above stated, and they requested the 
mayor of that town to use his influence to bring about an interview on 
‘Tuesday. On Tuesday morning seventeen unionist ironworkers, 
representing the puddlers of Messrs. G. B. Thorneycroft and Co., the 
Chillington Company, Messrs. Sparrow, Messrs. Wright aud North, 
Mr. Isaac Jenks, and Messrs. Baldwin, met the Mayor of Wolver- 
hampton, in the Town Hall, according to arrangement, expecting 
to obtain an interview with their masters, in order to lay before 
them their desire for the establishment of a court of arbitration. 
The mayor said that he had, in accordance with the desire of the 
men, put himself into communication with the ironmasters of the 
Wolverhampton district, and had requested them to inform him if 
they would meet their men. On the previous day (Monday) he 
was waited upon by Mr. Thomas Barker, representing the Chil- 
lington Company, Mr. Kesteven, representing Messrs. G. B. Thor- 
neycroft and Co., and Messrs. Wright and North, who stated that, 
as they were members of the Association of Ironmasters, they could 
not act in sections, and that, whatever proposition was made, should 
come from the executive of the men to the chairman of the Iron- 
masters’ Association. They added (the mayor said) that there was 
now no question of dispute ; and that, if any question arose here- 
after, then they would consider the mode of settling it. His 
worship said that he was sorry that the masters had declined to 
see the men, but they had given their reasons for doing so; and 
they earnestly requested him (the mayor) to exhort the men to 
resume their employment. His worship then placed himself at the 
service of the deputation. One of the deputation said that it would 
be well for him to say why the men wished to see a court of 
arbitration adopted. The men had become heart-sick of the con- 
duct of the masters and men in appealing to brute force for the 
settlement of disputes between each other; and they had come to 
the conclusion that the time had arrived for the laying down of 
those measures which would make it no longer necessary for the 
puddler, when he wanted a wrong redressed, to “put on his 
clothes.” They would rather that reason should henceforth guide 
them, and that their masters should endeavour to secure the terms 
they required by a mutual conference. In this matter they were 
not acting under the direction of their executive. The men also 
thought that the estallishment of a court of arbitration, and a code 
of rules, woul be a check upon,tiemselves, and enforce the exer- 
cise of that discretion which they at times lacked. In reply to 
the mayor it was stated that, if a court of arbitration were 
established in Wolverhampton the puddlers of that town would 
not be anxious to keep up their connection with the union ; but it 
did not follow that they should break it off. Another member of 
the deputation said that Mr. Doyle, poor law inspector, had laid 
before them the system upon which the French workpeople con- 
ducted their courts of arbitration, and the Wolverhampton men 
had come to the conclusion-that their own disputes could be settled 
in a similar manner. They felt the necessity of steps being taken 
at once for the formation of the court, as they thought that other 
disputes would arise, or another strike take place within nine months. 
The court of arbitration would prevent the recurrence of a dispute 
such as the one at Leeds, by which £17,000 was wasted in the 
relief of the men. The speaker then maintained that their labour 
was harder now than when twenty years ago the present scale of 
wages was adopted, for they had to work inferior pig iron, and the 
“ fettling ” of their furnaces was now done with a description of ma- 
terials which occasioned the men a great deal more labour. He said 
that it was now rendered imperative for them to employ a man as 
underhand at from 3s. to 3s. 4d. a day, whereas, some years ago, a 
boy who they paid 1s. to Is. 2d. a day was able to afford all the help 
they needed, The speaker concluded by asking the mayor to continue 
his endeavours to obtain for them a meeting with their employers. 
The first speaker said he should like to know if his worship thought 
they could secure the aid of the Karl of Lichfield? The mayor said 


| that he could not say ; but, in reply to a further question, said that 


he had no doubt that Mr, Rupert Kettle, judge of the Worcester and 
Dudley County Court, who had so well acted as arbitrator in the 
late dispute in the building trades, would, together with his lord- 
ship, act as umpires in this matter, but he did not advise the men to 
apply to either his lordship or to Mr. Kettle before they knew 
whether the masters would consent -to arbitration. The meeting 
soon afterwards separated upon receiving the promise from the 
mayor that he would, with the town clerk, see the ironmasters on 
*Change yesterday (Wednesday) and try and bring about an inter- 
view. On the same evening a meeting of the puddlers was again 
held, The resolution of Saturday was again passed, and a telegram 
was sent to Lord Lichtield at his residence at Shugborougb, request- 
ing him to come to Wolverhampton ou the following day, and use 
his influence, in conjunction with tue mayor, to obtain the consent 
of the masters to see their nen, aud promise a court of arbitration, 
and a code of rules. 

The coal trade has slightly revived, but there is very little doing. 

The decrease in the consumption of ironstone in North Stafford- 
shire, owing to the strike, has necessitated Mr. Peake, at Tunstall, 
to declare a reduction of 6d. a day in the wages of his wen, who, to 
the number of one hundred, have “struck” in consequence. It is 
thought that a similar reduction will be declared at the other iron- 
stone collieries in the neighbourhood. 

Very little change bas taken place in the hardware trades of this 


| district; but the tarmination of the lock-out has tended much to 


increase the feelings of confidence entertained by most manu- 
facturers that a good summer trade will be done, and orders are 
being received pretty regularly in most branches. 

The members of the tin-plate trade held their quarterly meeting 
at Cheltenham on Wednesday week. The charcoal trade was re- 
ported to be in an dingly unsatisf 'y state, and it was 
generally agreed that the coke-plate, mainly from its cheapness, 
Was gradually supersediug the charcoal, aud at a certain price they 
command a fair sale. Quotations were allowed to remain as setiled 
at @ previous quarterly meeting, but the same are, to a great extent, 
nominal. The American demand, it was stated, bad vot improved, 
and the greatest uncertainty as to the future of the trade with that 
country prevailed, Stocks of plates are comparatively light as 
compared with what was the case at the time of the January meet- 
ing, which is one rather important feature in favour of the trade. 

r. John Tye, lamp manufacturer, of King Edward’s-place, 
oad-street, Birmingham, has failed. His liabilities are estimated 








at between £7,000 and £8,000, and the assets are said to be sufficient 
to realise 5s. in the pound. 

The co-operative plate locksmiths of Wolverhampton have issued 
a printed appeal to the workmn of the United Kingdom. They 
say that their concern, for some time after it was started, was 
moderately well supported, but of late their former masters have 
been using every means in their power (to use the men’s own words) 
“to frustrate their honest designs.” The masters had prevented 
them from selling their goods by offering their own at a lower 
price, and had used their influence to keep those who were willing 
to lend them money to help them to carry on their undertaking 
from doing so. The result of all this was that both the masters and 
the co-operative men were selling their respective goods at con- 
siderably under cost price. The cause of the men bas been taken 
up by Mr. Thomas Hughes (“Tom Brown”) in a letter to the 
Spectator, and a subscription has been headed by Mr. John Stuart 
Mill, the well known economist, with the sum of £10. This is 
being done upon the faith of the correctness of the appeal which 
the men have cent out. The masters’ tale would, however, set the 
matter in another light. Next week we hope to give a summary of 
their statement. Meanwhile, we may say that the masters have for 
some time past been complaining that the co-operatives were utterly 
ruining the trade by the unremunerative prices at which they were 
selling. 

Messrs. Cochrane, Grove, and Co. have undertaken to build the 
proposed bridge which is to carry the South Wales and Great 
Western Direct Railway across the river Severn, near to Chepstow. 
The designs are by Messrs. Fowler and Fulton, the engineers, and 
the bridge is to be two miles and a quarter in length, and is to 
have sufficient headway to permit masts of ships, of 122ft. in length, 
to pass under when the surface of the river is at mean tide. The 
principal opening, which is to cross the low-water channel, is to be 
690ft. span, being the total width of the Thames at Southwark 
Bridge, or 150ft. wider than one span of the Menai Bridge. The 
cost will be £980,000. The gradients upon this new route will be 
such as io make the line between London and the South Wales coal- 
fields better adapted to large coal and mineral traffic than any other 
line of the same length in the kingdom. The shortening of dis- 
tayte, and securing the better gradients, will practically diminish 
the journey between Milford Haven, the South Wales coal-tields, 
and London, by about forty miles. The bridge, it has been remarked, 
will be the largest in the world. 








THE METAL MARKET. 


Raits.—A firm market at £6 15s. t» £7 per ton. 

Correr.—A good demand, and an upward tendency. 

Tin.— Banca is quoted at £94, and Fine Straits £90 per ton. 

Tin Puate&s.—A good business doing in Coke 21s. 6d., and charcoal 20s, 
per box. 

Lrap.—Dull of sale, English £20 per ton, and soft Spanish £19. 

SrELTER in fair request at £20 per ton. 

Moats and Co. 
Old Broad-street, London, E.C., April i2th, 1865. 
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Sream Rotier.—A huge machine for crushing and consolidating 
the broken stone on the macadamised roads of Paris, has lately been 
tried in one of the great new boulevards, and other places, and, it is 
reported, with a satisfactory result. The new steam roller consists, 
in the first place, of two very large cast iron rollers, which are 
coupled together by means of two endless chains acting on ratchet 
wheels attached to one side of each of the rollers, the boiler being 
placed over one of the rollers, and the cylinders nearly in the centre 
between the two. The axles of the two rollers are so arranged that 
they may be thrown out of parallelism, and thus enable the machine 
to turn round with a circle of about 45ft. diameter. The whole ma- 
chine weighs seventeen tons, which is more than double the weight 
of the largest roller heretofore employed, and it is said that the 
economy amounts to 60 per cent. as compared with the old method. 

Tue Cuain Castes anp Ancuors Act.—The report made to the 
Board of Trade under the Chain Cables and Anchors Act of last 
year has, on the motion of Mr. Laird, been issued to the House of 
Commons, with an appendix, containing the Act, tabies of the 
Admiralty tests, and the general conditions to be complied with by 
owners of proving establishments, in order to obtain licenses under 
the Act. The report states that Mr. Galloway and Mr. Grey have 
visited thirty-eight establishments at which chain cables and 
auchors are tested, where they found the machines in operation, and 
received much valuable information on the subject. The nature of 
the machine ordinarily in use is shown by means of a diagram. It 
appears, however, that few of them are reliable, owing either to 
defects of construction or to being out of order. In the beautiful 
machine made by Sir William Armstrong, and erected at Birken- 
head, and also one in course of erection at Low Walker, on the 
Tyne, there are fitted, in addition to the graduated lever in ordinary 
use and the mercurial gauge sometimes added, a series of compound 
levers, showing by deadweight the actual strain put on the chain, 


| and indicated to distinguish the actual strain at which the chain 


breaks, Sir William Armstrong, Mr. Fairbairn, Mr. Penn, 
Mr. Grey (of Liverpool), Mr. Paget, Mr. Hicks, Mr. Dunn, the 
engineers attached to the works of the principal manufacturers of 
chain cables and anchors, and the more intelligent of the manu- 
facturers themselves, all concur in the necessity of providing these 
compound levers and deadweight in all machines smtended to be 
licensed by the Board of Trade as public machines. As aa 
additional reason in favour of providing the compound levers and 
deadweight, the report states that there is reason to believe that of 
the hines at p t without them no two exert a like strain, 
unless by accident, and that a belief is entertained by many chain- 
makers that the only correct public proving machines at present in 
existence are those at Birkenhead and Tipton, while some of the 
makers at the latter place stated they believed the machine there to 
be entirely wrong. It breaks a great number of their chains, and 
in one case it was stated that six out of uine lengths sent had been 
broken by it, and some of them condemned altogether, though the 
chains had stood the tests of the machine on the makers’ premises. 
The machine at Tipton can readily be made most efficieat and com- 
plete; but at present it is without the levers and deadweight, on 
which account Mr. Galloway and Mr. Grey consider that its 
accuracy cannot be tested. As regards the one at Birkenhead there 
can be no question. ‘The machine erected for Lloyd's in London is 
said to be spoken of by many persons as being quite inaccurate, and 
by many more with anything but contidence. ‘The strain is said to 
be too litle; Lut it is not fitted with levers and deadweight, so that 
no one can say what the actual strain really is. The report recom- 
mends that all machines licensed by the Board of Trade should be 
constructed and fitted like the one at Birkenhead, and that the rules 
for testing and the strains applied should be uniform throughout the 
United m. 
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Iron: Its History, Properties, and Processes of Manufacture. 
By Wuuu» Farrpamy, C.E., LL.D, F.RS., F.GS., &. 
Second Edition. Edinburgh: Adam and Charles Black, 1865. 


Mr. FAIRBAIRN’s book on the manufacture of iron, con- 
sisting of an article expanded from that which first 
appeared in the “ Encyclopedia Britannica,” is well known. 
Though, perhaps, not sufficiently extensive to suit all the 
exigeants requirements of experts, it has had a well- 


deserved currency, and though only a few years have 
elapsed since we ied occasion to review the work in these 
pages, it has already called for a second edition. Within 
even this short time, however, a revolution may be said to 
have been effected in the iron manufacture through the 
successful establishment of the Bessemer process, and also, 
to some extent, through the comparatively recent demand 
for large uses for the armour-plating of ships. Whatever 
may have been the direct expense to the national purse of 
these trials, there cannot be a doubt that their carryin 

out has greatly raised the quality of wrought iron, an 

our iron manufactures have learnt many instructive, though 
rudely taught, lessons, on the fore-shore of Shoeburyness, 

In these two directions the new edition of Mr. Fair- 
bairn’s work supplies much valuable, and, in some cases, 
very new information. His high position in every re- 
spect has led Mr. Bessemer himself to add, with his own 
hand, some interesting details about the progress of his 
process ; while the fact of Mr. Fairbairn having formed one 
of the late armour-plate committee has given him access to 
~— that are, up to the present, in only a few favoured 
hands. 

As Mr. Bessemer charges a thousand pound note to any one 
wishing to learn his process and to go through his works, and 
as he is now seldom heard on the process—doubtless con- 
sidering that its importance is sufficiently understood— 
this portion of the oak. boone devoid of figures and draw- 
ings, will be read with especial attention. It appears mar- 
vellous that only ten years have elapsed “since Mr. Besse- 
mer first tried his principle on a laboratory scale, by blow- 
ing air into 10 lb. of molten iron contained in a crucible.” 
A year afterwards—in 1856—“ he showed publicly the 
principle on a larger scale, 7 ewt. of crude metal Fe 
operated upon in a fixed vertical cylinder, in which no fuel 
was employed.” Between this period and 1858 the process 
was almost forgotten, while its inventor was grappling 
with numerous practical difficulties, In 1858 iin Mostenet 
and his partners had erected works at Sheffield ; by 1860 the 
process began to attract public attention, and though “ the 
possibility of making steel by it was stoutly denied by 
many practical men,” the firm of J. Brown and Co. put an 
apparatus to work, and in 1862 this was followed by a 
second. At last it was seen to be a success, and four ex- 
tensive new companies were formed to carry it out, and the 
converting apparatus was adopted at the works of several 
of the oldest established and most eminent iron and steel 
manufacturers. ‘“ By the end of the year 1864 there were 
in England alone, erected and in course of erection, no 
fewer than fifty converting vessels, two of them having a 
capacity of 14 tons, twelve of 8 tons, six of 4 tons, 
twenty-eight of 5 tons, and two of 10 tons, which, 
together, are capable, when worked regularly, of pro- 
ducing 4,550 tons of cast steel weekly.” In 1851 the 
entire production of cast steel in Great Britain was only 
1,000 tons per week. It is said that Mr. Bessemer is now 
making an income from royalties of about £2,000 
weekly, and these princely revenues are more likely to be 
increased than to be diminished. Patenting, as he does, 
every new step he takes, and continually making experi- 
ments to keep himself ahead of «ventual competitors, there 
is scarcely any reason why his crop of royalties should get 
much affected by the time his original patents have lapsed. 
_ The account given by Mr. Bessemer of different points 
in his process is very interesting ; but, for sufficient reasons 
no doubt, he does not enter so minutely, and with such 
precision, into detail as M. Boman, whose treatise we 
lately translated into our colamns. In spite of our worthy 
correspondent, Mr. Mushet, this work forms a unique 
account of the Bessemer process—at least, as practised in 
Sweden—and we may state that our translation has been 
already reprinted for private circulation. Mr. Mushet 
seems exceedingly irate that the Swedes manage without 
“‘spiegeleisen,” or “ looking-glass iron ;” indeed without, 
in most cases, manganese at all. We may, however, also 
state, although Mr. Bessemer has not yet published the 
fact, that he himself now dispenses with Mr. Mushet’s 
“ looking-glass,” using a cheaper substitute in the shape of 
ore containing manganese. We notice here that Mr. Bes- 
semer seems to claim the application of the hydraulic 
press to forging. He says that “the consolidation of a 
cast steel ingot in a semi-fluid or solid state, by means of 
hydrostatic pressure, was patented by Mr. Bessemer in 
1856, but little was done in that direction at this eariy 
period of the process. The subject was afterwards taken 
up oy a Mr. Haswell, of Vienna, who obtained results so 
satisiactory as to again excite attention to the subject.” 
Long before this, in 1853, Mr. Henry Dubs patented 
(epecification No, 2116) the application of a hydraulic 
press to forging; while Mr. Haswell first practically car- 
ried out the process. Mr. Haswell has long been known 
in Vienna, having been manager for many years of the 
largest engineering works in Austria, to which coun 
he was sent, many years ago, with some engines from Mr. 
Fairbairn’s own works in Manchester. 

Pending the publication of the Bluebooks giving the 
results of trials of armour-plating at Shoeburyness—a pub- 
lication which will assuredly sooner or later take place in 
America, or Russia, or France, whose war ministries, doubt- 
less, have, as usual, these documents—Mr. Fairbairn’s 
chapter “on armcour-plates” will be read with avidity. 
He says that the results, taken from experiments, fully con- 
firm the opinion “ that the toughest and softest description 
of iron, when combined with careful manipulation in the 
manufacture, is essential to the production of a powerfully - 
resisting armour plate.” Perhaps by the time another edi- 








tion is called for, Mr. Fairbairn may then feel at liberty to 
publish yet further details of his doings at Shoeburyness. 





Shoeburyness and the Guns: a Philosophical Discourse. By P. 

Barry. London: Sampson Low, Son, and Marston, 1865. 
Tuis work is by a gentleman who imagines that he can 
“ philosophise ” about guns and armour plates, powder and 
projectiles, without knowing as much about mechanics as 
would enable him to distinguish a pump bolt from a cow’s 
tail, and without knowing sufficient of mathematics to be 
able to square (a + 5). Appropriately enough, he quotes 
as his motto on the title page—* When you wish to walk, 
do you stand motionless until you have a confused notion 
of all the sciences connected with the laws of locomotion ?” 
Accordingly, Mr. Barry has written a book about artillery 
without having even a confused notion of the sciences con- 
nected with artillery. He tells us that “the man who reads 
this book will know as much of guns—that is, the use of 
them—as Sir William Armstrong, Mr. Whitworth, the 
Director-General of Ordnance, or Lord De Grey ;” but the 
man who has written this book has not the least knowledge 
of the principles involved in building up guns, in the flight 
of projectiles, the explosion of powder, the resistances 
of armour plating, and the other many difficult ques- 
tions connected with the matter. Where artillerists fear 
to tread, another kind of person has rushed in. However, 
Mr. Barry’s doings have been only on paper, while the 
attempts of others, very little, if at all, better qualified, 
have been carried out in iron at the nation’s cost. 

But while we are obliged to condemn Mr. Barry's 
account of the inventions, we only do him justice in saying 
that he has produced a very lively account of the inventors. 
Indeed, we would advise any one who intends to set out on 
the difficult and rugged road of a military inventor to read 
this book. It must be also allowed that, when he leaves 
the scientific points of the — to deal with questions of 
policy, he offers many valuable suggestions. Speaking of 
Navaez’s electric apparatus for determining the velocity of 
projectiles, he says that “ the uses of the screen indicate 
the force (!) of the passing shot in an instrument of great 
delicacy, and by that means tke velocity is determined.” 
Here is a little confusion between force and velocity 
which is not unusual with Mr. B But he just after- 
wards makes the — suggestion that as the photographs of 
the targets taken before and after firing are bound at the 
War-office in volumes, “ and as the negatives are preserved, 
the libraries of the Houses of Parliament and the public 
institutions might be at any time supplied at little or no 
expense. Members of either House moving for papers 
relative to target trials might ask for the photographs of 
the trials, in cases where the objects require to be pointed 
out. <A precedent forso doing is to be found in the United 
States reports of the Patent-office.” Another, as it appears 
to us, very good suggestion, is that “ it should be with Shoe- 
buryness experiments as it is with jury trials at Guildhall 
and Westminster—a jury, the members of which may be 
challenged, should be empanelled for each cause.” This 
sort of court to sit on trials of guns or plating could 
be empanelled by the Secretary of State for War, 
or the First Lord of the Admiralty, who “ should 
direct that a certain trial should take place on a ceriain 
day, and that the finding of the judges should be imme- 
diately reported in Pall Mall or Whitehall.” With a-little 
more elaboration this notion might be efficiently carried 
out, and what Mr. Barry calls “ the abominable practice 
of making a trade of committees,” wotdd be done away 
with. “No Shoeburyness committee should be appointed 
for a longer time than a week, and the same men should 
not, if possible, be called upon to sit on two trials.” This 
sounds very sensible ; but Mr. Barry’s want of knowledge 
of technical matters then leads him to say “ that a gun, 
once fired, will then and there show what it can and cannot 
do, and that the conditions of firing admit of very trifling 
variation.” Leaving out other questions—and there are 
very many which cannot be settled by one shot—how 
would he test the endurance of the gun ? 





Tablettes de UInventeur et du Breveté alusage de ceux qui 
veulent obtenir on qui possedent un brevet d’invention en France, 
oi d Vétranger. Par Cu. Turton. Paris: Chez l’auteur, a 
Yoffice Industriel des Brevets d’Invention, 95, Boulevart Beau- 
marchais, 1865. 

While a loud minority in England talk of doing away 

with patent right, foreign countries who have copied this 

practical and equitable English institution are simply 
aiming at reforming their patent laws. Just now in 

France all the different regulations bearing upon manu- 

factures are undergoing a revision by the Imperial Govern- 

ment, and, amongst these, patent law also. It is just 
possible that the French are waiting to see what England, 
the native country of patents, will do in the matter, and, 
if so, the delays of our administration are doubly injurious. 

In the mean time M. Thirion, a French patent agent and 

consulting engineer, comes forward with an excellent work, 


very well calculated to give us a good notion of what the | 


resent French law is. The author begins by print- 
ing in full the text of the official documents relating to 
a of invention, to trade marks, and to designs in 

rance. This is succeeded by a number of practical direc- 
tions for inventors who wish to obtain, or who possess, a 
patented invention. In this way are treated, in succession, 
researches relating to patentability and to novelty; the 


try | questions concerning the drawing up and the obtaining of 


the patent, and an examination of the question respecting 
its sale. A comparison is then instituted between all the 
patent laws of other countries, succeeded by a series of 
tables, in which clauses of these different laws are arranged 
according to such headings as:—What can be validly 
patented; the nature of the invention; the date of 
privilegium ; its nature and duration ; the duties and their 
modes of payment ; prolongations; nature of the examina- 
tion; publication ; delay granted for working; the nature 


and number of the documents to be furnished; and the 
other points connected with the laws, forming a very 
interesting bird’s-eye view of all the different national 
| regulations respecting patents. 


There can be no doubt that English patentees often ver. 
foolishly go to the expense of foreign patents from whic 
it is hopeless to expect any return; and as often, and as 
wrongly, neglect to patent things which might yield a good 
profit. Asarule, it is quite useless to take out a patent 
and then not to work it in any way. An invention 
patented in a foreign country sometimes requires as much 
pushing at first as in England. But then, again, fortu- 
nately, the fees for foreign patent rights are very low. 
There are, undoubtedly, many English patentees who 
would gladly extend their patents to other countries, but 
are withheld by ignorance of the exact fees they would 
have to pay, of the working of the laws, and of other 
matters, about which itis sometimes difficult to readily obtain 
information. In most continental countries no difference is 
made between a native and a foreign applicant. Both 
enjoy the same facilities; and in most instances a simple 
written application is required, with a description of the 
invention, accompanied with or without drawings. This 
description does not need to be drawn up in that half legal 
style adopted with English patents. A simple description 
of the invention, sufficiently plain that an intelligent 
person could, with the help of the drawings, carry the 
invention into operation, is all that is required. Thus, the 
patent laws of France, and, for instance, of Austria also, 
are very simple and easy to be understood. ‘The ex- 
penses are very light, and payable by yearly instalments, 
which can cease at any time with forfeiture of the patent. 

The French law itself is brief, and easily understood. 
According to. the law of 5th July, 1844, “ patents for in- 
ventions are granted for five, ten, or fifteen years, at the 
choice of the applicant, and their duration cannot be pro- 
longed after issue. The payments are, for five years, five 
hundred francs; for ten years, one thousand francs; and 
for fifteen years, fifteen hundred francs. These sums are 
payable by yearly instalments of one hundred francs each ; 
the first payment has to be made before giving in the ap- 
plication for the patent ; the other payments before the be- 
ginning of each year, reckoning the commencement of each 
year from the day on which the application was made to 
the Prefecture. The applicant, or his agent, if in Paris, 
has to present himself at the offices of the Zrésor Public, 
and if in the Departments, at the office of the Receiver- 
General, to pay the first year’s instalment of the tax. He 
must then deliver, at the office of the Secretary of the 
Prefecture of the department in which he resides, or in any 
other department which he may choose for domicile, first 
of all, the receipt for the payment of the first instalment; 
secondly, a sealed packet containing, Ist, the application 
to the Minister of Agriculture and Commerce ; 2nd, a clear 
and exact description of the invention ; 3rd, any drawings 
necessary to elucidate the description; 4th, duplicate 
copies of the «scription and drawings, taking care that 
these are ex «' and that they agree with the original; 
5th, an inv ntory of the documents delivered in. If a 
patentee, during the duration of his patent, desires to make 
alterat ons in, improvements of, or additions to his inven- 
tion, he can apply for one or more “Certificates of 
Addition ” tothe original patent. To obtaina “ Certificate 
of Addition,” it is necessary to follow the same course, 
and adopt the same formalities, as in applying for a 
patent. Each application for a “ Certificate of Addition ” 
requires the payment of a tax of twenty-five francs; and 
its duration cannot exceed that of the original patent 
If, instead of a “ Certificate of Addition,” which expires 
with the original patent, the patentee desires to obtain a 
distinct patent to run over five, ten, or fifteen years, he 
should apply expressly for it, and comply with the required 
formalities. 

Patents are granted and issued in the order in which the 
applications are received, and no delay is allowed in their de- 
livery. As with ourselves, the French Government do not 
guarantee their validity, and “the patentee who, in his signs, 
advertisements, prospectuses, or circulars, alludes to his 
position as patentee, or to the patent itself, without adding 
the words (sans garantie dugowvernement) * without bein 
guaranteed by government,’ will be punished by a fine o 
fifty to one thousand francs. In case of a repetition the 
fine can be doubled. A cession or disposal of the patent, 
either in part or the entirety, and whether | ae gone ye | or 
| for value, can only be made by a notarial deed, and after 

the complete pases of the required duties.” A French 

patent may be invalidated through want of novelty, or 
| through delay in the yearly payments, in the same way as 
| with our own law. This is also the case if the inventor 
| fail to put the invention in operation within two years of 
| the date of the patent ; or to continue it in operation any two 
| years of its duration, unless he can show justifiable cause. 
| This, again, takes place if he has imported into France 
| similar articles manufactured in other countries—except in 
| the case of exhibitions recognised by the Government. 

The French law is very strict against infringers ; and it 
ought to gladden the hearts of those of our patentees who 
want to make infringements penal in England, to know 
that contrefacons can be, and often are, punished by fine 
| and imprisonment. 








A Swepisn Monrror.—The launch has just been safely effected in 
Stockholm of the John Erikson, the first Swedish monitor. She 
measures 205ft. long by 46ft. wide. The side plating is 5in. thick, 
and around the turret it is 12in., as is also that which protects the 
rudder. The vessel will be provided with six engines. 


Tue Frencn Fieet.—The Vigie of Cherbourg states that the 
roadstead of that port will p t an interesting sight next summer 
in consequence of the creation of a second fleet of ironsides, to 
which will be given the name of the Channel squadron, and for 
which all the arrangements are made. The iron-clad equadron will 
consist of the iron-plated frigate Flandre, which is being completed 
witb all speed; the Magenta, Héroine, and the Gauloise, which is 
to be launched on the 28rd of the present month, Two foreign 
squadrons, it is said by the Vigie, are expected to visit Cherbourg 
thissummer. An English fleet is ex towards the end of July, 
and a Russian fleet, com of the iron-coated frigates S¢bastopol 
and Pétropawloski, the iron-coated corvette Smerch, built after the 
model of the Danish corvette Rolf Krake, and the iron-coated tower 

nboats Vechoun, Koldoun, and Edinogor, lately fitted out for sea. 

his squadron is to sail from Cronstadt at the beginning of/ June, 
and to proceed direct to Cherbourg. 
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STATISTICS OF SUBMARINE TELEGRAPH CABLES TO APRIL, 1865. 


Mr. GisporNne has just published the following tabular statement, showing the statistics of past and present submarine telegraphs. The authority is so eminent 
that there is no room to doubt the accuracy of the figures; while the information conveyed possesses much interest just now, when we are on the eve of entering upon 
the great enterprise of transatlantic electrical communication :— 


TABLE I.—Cables which are at Work (many short lines have been omitted). 

















TABLE II.—Cables which have been Successful for some time, but are not now Working.—(Some of these Lines have been relaid with other Cables, and are now working.) 
































| Statute miles. | 
No. of Length of ti 
Date when laid. Points connected. Pe. tJ ‘Tength of] Welght of General depth. cae oe Boar ay Observations, 
} cable. cable. 
; ‘Miles, Tons. Fathoms, Years. 
28 Sept., 1851} Dover and Calais... ... 00 see ove 4 27 20 to 30 13} The first iron covered cable; now universally used. 
j 1852 | Keyhaven and Hurst Castle meer 4 | 3 oe 13 The a eee of pure india-rubber to submarine cables ; 
: | very seldom used. 
; 1853 | Denmark, across the Belt ... ws. os» 8 | 18 4 10 to 15 12 
; » | Doverand Ostend ... .1. w+ ove 6 80 5°75 20 to 30 12 
op | WEMIOC WOE 20. cco cas 000 oe 4 5 7 ove 12 
» | Port Patrick and Donaghad we eee 6 | 25 6 50 to 145 12 
i 1854 | Port Patrick and Whitehead... ... ... 6 ; 27 6 50 to 146 11 
» | Sweden and Denmark ieee oe 3 | 12 6 10 to 14 11 
» | Corsica and Sardinia 6 | 10 7°58 15 to 20 il 
BOEO FR osc. sen, ere 00 pe 009 ose 4 10 525 eee 10 
” Tialy “GS peers iL. Ss 5°25 15 to 27 10 ; 
1856 Newfoundland and Cape Breton ... 1 85 25 60 to 360 9 The first _— which a strand was used for the conductor; now 
generally le 
» | Prince Edward’s Island & NewBrunswick 1 12 25 10 to 14 9 
1857 | Norway, across Fiords ... ... ss» sss 1 49 2°75 50 to 300 8 
» | Across mouths of Danube... ... ... 1 8 1-75 oa 8 
» | Ceylon & India, & across rivers in India 1 60 2°75 20 to 40 8 
1858 | Italy and ways § , - eco ooo eee 1 : 8 5°25 20 to 40 7 
| England and Holland... .4. ee ane 4 40 9°75 12 to 27 7 
j Me England and Hanover .., 2 280 3 20 to 28 7 At present under repair; has been out of work for some time, 
1] oie de a a ai 1 on _ = to = 6 
Jngland an enmark, via Heligoland 3 to 28 6 
} » | England and Isle of Man... ws 1 36 25 15 to 30 6 The "2 5 in iio the outer iron wires were protected agains 
rus emp and bitumen. 
; » | Sweden and Gothland ... ... 1. «+ 1 64 25 25 to 70 6 . 
4 » | Folkstoneand Boulogne... ... ove 6 24 95 15 to 30 6 
i » | Across riversin India ... ... .. 1 10 45 ‘sn 6 
H ” | Malta and Sicily 1 60 3°25 50 to 75 6 
{ » | Jersey and Pirou (France) 1 21 3°75 10 6 
: 1860 | Denmark (Great Belt) ... 6 14 8 12 to 18 5 
{ e Ditto ditto oo a 3 14 55 12 to 18 5 
Se eee aoe 2a Nip 1 116 0°89 50 5 
F 1861 on and ae (italy) Sen ek) ae 1 90 3-4 300 to 1,000 4 
{ orway, across Fiords ... 1. ss. oe 1 | 16 2°75 50 to 300 4 
if y- Malta and Alexandria |. 9 ee 1 | 1,635 1°85 For 70 miles, 100 to 400; 4 This cable has been occasionally interrupted, and a portion is now 
j | remainder of distance, under repair. It is the first long cable that has proved successful, 
| but is too slight, and divided into 3 sections. It was the first cable 
q sent out under water in water-tight tanks fitted into the cable ships 
: » | Beachyhead and Dieppe... ... ... .. |6 (4 good) 80 75 to 8 15 to 25 4 Part of the old Sardinia and Africa cable. 
1862 | Pembroke and Wexford... ... ... ... 4 63 5°25 20 to 50 3 The outer iron wires are protected against rust by hemp and bitumen. 
* nee and Zand Voort 4 130 9 12 to 27 3 The — oe of - a weighing 15°5 tons per mile, are pro- 
olland)... ... a oe ae tec yy hemp and bitumen. 
March, 1864 | Baesora and Kurrachee (Persian Gulf)... 1 1,500 3°43 39 to 60 1 The — oo — are oy) and also protected against rust 
by hemp and bitumen. Divided into 3 sections. 
September ,,| Otranto to Avlona (Albania)... ... 1 | 50 2°25 100 to 600 ra This line was first laid in 1859, and failed in 1863. 
Total cables at work ... ... ’ 5,066 















































| l Statute miles, | 
Date when laid, Points connected, ‘ an . \Length of | Weight of General depth. es | Observations, 

' } cable. cable. 

. } oa ens race oe ae —ot 
Miles. Tons. Fathoms. | 

1850 | Doverand Calais... ... os * 1 25 0-2 20 to 30 1 day | Only a gutta-percha covered wire. This was the first cable ever laid. 

1853 to 1855 | England and Holland ... ... ovo 4 120 07 12 to 27 5 to 6 years 4 separate cables laid at different times so frequently broken by an- 

chors that they have been picked up, and are now being stranded 

into one solid cable, about to be laid between Belfast and Scotland 

1854 | Holyhead and Howth ove 1 75 2-0 40 to 80 5 years Failed in consequence of iron wires rusting after 5 years, so as to 
prevent repairs. 

» | Spezzia (Italy) and Corsica ... 1 110 75 100 to 325 10 years Broke down early in 1864. This cable worked without a single 
interruption, and never cost anything for repairs for 10 years, 
until it finally failed. 

1855 | Varnaand Balaclava =o. ase oe nee 1 355 O11 100 to 400 9 months Cause of failure not known. Only a gutta-percha covered wire ; 
the shore ends were iron covered. 

» | Balaclava and Eupatoria... ... w. ... 1 55 01 40 to 60 1 year ditto ditto ditto 

1857 | Varna and Constantinople ... ... ... 1 170 0°75 20 to 50 4 or 5 years Too light for shallow water. 

» | Sardiniaand Bona ... 1. oe eee ee 4 150 1°85 200 to 1,500 3 years Tron wires quite — off in a myc ee aang seg 

. Cause of failure not known. Broke on Adventure Bank. 

, | Sardinia and Malta ... 1. 6. ee ee 1 350 0-9 100, 700, and 1,025 From 12 to F . . 4 : 

” |MaltaandCorfu ... .. «0 . .. 1 350 0-9 "200 to 1,300 Spaaiee ¢) Tae Oe Sree le Ss Sy Sores Cate 

» | England and Channel Islands... ... J 102 2°5 30 to 62 2} years Too light for position. Repaired 11 times and then abandoned. 

1858 | Ireland and Newfoundland (Atlantic Probably faulty, before laid. Outer covering soon rusted. An 

er ee 1 2,160 1-0 200, 1,000, and 2,424 3 weeks 4 days unsuccessful attempt was made to lay this cablein 1857. 
1859 | Singapore and Batavia ... ... 0... es 1 630 0:94 10 to 20 About 2 years | Too light; continually broken by anchors and currents, and repaired 
Laid in a narrow strait, instead of in the open sea. 

» | Suez and Aden ee ae ore 1 1751 0-94 30, 200, and 400 9 months Divided into three sections, some of whick worked 18 months to 
2 years. Outer iron wires too slight, soon rusted. 

1860 | Aden and Kurrachee (India)... ... ... 1 2,062 0°94 800 to 600, 50 to 100, and 3 months Divided into three sections. The entire length from Suez to Kurra- 

for 200 miles between chee only worked through the whole distance for a few hours. 
Muscat and Kurrachee, 
800 to 2,000 

1859 | Otrantoand Avlona... ... w+ ss | 50 0°89 100 to 600 This line has been relaid, and is now at work. 

‘ Spain and Ceuta (Africa) a 1 25 10 100 to 400 4 years Across the Straits of Gibraltar. Cause of failure not known. 

» | South Australia and Tasmania ... .., 1 100 2-0 40 to 80 Not known Laid in a bad direction ; continually chafed through by rocks; the 

2 Pp points of landing unnecessarily numerous, being 8 instead of 2. 
G 
1858 and 1859 ——_ —. eapnciped Candia, 1 565 0°89 50, 100, and 500 to 1,100 ioe a } These lines were continually repaired, and then abandoned. 

1860 | Port Vendres (France) and Algiers... 1 520 114 800 to 1,585 2 years. Steel wires enveloped in —— for outer covering. This form of 
outer covering has been adopted for the new Atlantic cable 
ony <3 The hemp was eaten away by a shell fish, at even 

00 fathoms and upwards. 
January, 1861 | Spain and the Balearic Islands ... ..., land2 383 | 1:25 and 19 80, 500, 1,100 4 years. Divided into 4 sections ; 2 connections with main land, 1 of which 
June, 1861 | Toulon and Corsica... ... we see oe 1 195 114 400 to 1,550 About 2 years | Samecableas the France & Algiers line, [never worked well. 
January, 1863 ' Cagliari and Sicily... ... ... 1 246 1:72 400 to 1,025 About 1} years 
TABLE III.—Cables which Failed in Laying. 
| | Statute miles, 
Date when laid. Points connected. m4 a L me - of Weight cae? General depth. ———— Observations. 

| cable. cable, 

Miles. Tons. Fathoms. | 

1852 | Holyhead and Howth (Ireland) ... 1 75 0°45 40 to 80 ove Hemp outer covering, withoutiron; india-rubber nextcopper,covered 

| | with gutta-percha. This line was relaid and worked for 5 years. 

» | a and Donaghadee... 2 17 —_ 50 to 145 o | Thiscablewasrecovered. Thisline was restored, and isnow at work. 

» | itto ditto * 5 15 48 50 to 145 eos | Cut away after 15 miles had been paid out. Subsequently recovered. 

1854 | Holyheadand Howth ... ... oe 1 65 20 ' 50 to 80 ne | This line was relaid and worked for 5 years. p 

1855 | Sardinia and Africa... 0.00... ee. oe 6 40 to 50 75 to8 800 to 1,642 * | The cable ship went out of her course, and length of cable proved in- 

» | Cape Ray, Newfoundland, and Cape | . sufficient. Part of cable was laid between Beachyhead and Dieppe. 

North (Breton Sound) ... «. « 3 30 25 300 | A steamer towed the cable (sailing) vessel. Bad weather came on, 
f | and the cable was cut to save the ship. 

j Sardinia and Africa... 1.0... 0... 8 160 3-70 300 to 1,000 | a 

i 1859 | Candia and Alexandria ... 0.4.0... + 1 150 0°89 400 to 1,750 | Two unsuccessful attempts were made to lay this line—once with 
t a hemp cable, and again with a light iron covered cable, both of 
J 1864 | Cartagi: d Oran (Africa 300 to 1,41 jocmmnetiialian ts made to lay this cable, which brok 
1 anuary na ani bee 900 eee 1 160 0:50 415 eee wo umsu were made is cable, w’ ) 
! ; ¢ ) ' each time. The oan covering was pian shea of bands of brass 

put on spirally, resembling the scales of a fish. 
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The foregoing statistical tables prove :— 

1st. That no deep sea telegraph of any length has lasted much over 
two years. Possibly the Spezzia (Italy) and Corsica line may be 
considered as an exception. This line lasted ten years, but the cable 
was only 110 miles in length, and was laid in a depth of only 100 to 
325 fathoms, it weight was 7} tons per mile. 

It being impossible to repair cables in deep water, the first accident 
causes the entire line to become a total loss, as was the case even 
with the Spezzia and Corsica telegraph. 

2nd. That no light cables have proved very successsul, even 
when laid in a moderate depth ; they are subject to continual break- 
ages by anchors and currents, when the outer iron wires have been 
rusted away by the chemical action of the salt water and of certain 
metals, such as copper, which occasionally enter into the composi- 
tion of the sea bottom, the bare core soon becomes useless, and quite 
unable to exist deprived of its iron protection. 

3rd. That all heavy cables laid in a moderate depth have proved 

rmanently successful and efficient, and when broken occasionally 
by mechanical violence, such as anchors to currents, they are 
capable of being easily and speedily repaired. This is the only class 
of submarine telegraph that, up to the present time, has had 
permanent success. 

As a general rule, those cables which are laid in a depth exceed- 
ing 100 fathoms may be considered as deep sea cables; though, 
before the outer iron wires have rusted, cables have been grapnelled 
and raised to the surface for repairs out of 200 and 300 fathoms. 

Cables laid in a moderate depth are such as lie in 20 to 100 
fatboms; a less depth than 20 fathoms is highly objectionable. A 
heavy cable may be taken as weighing 2 tons or more per statute 
mile, and a light cable is that whose weight is below that mark, | 
though, of course, the weight of the iron casing must be adapted to 
the depth and nature of the bottom. 

Should the outer coating to the iron wires, of hemp and bitumen, 
or of other substances, prove permanent, of which there is not yet 
sufficient experience, light cables will prove durable. 


UNDERGROUND SIGNALS. 


Durine the twelve months just ended nearly fourteen millions 
of passengers were conveyed upon the Underground Railway 
through busy and thickly-populated portions of the metropolis. 
This enormous number, equal to the united populations of five 
European kingdoms—viz., Belgium, Holland, Sweden, Denmark, 
and Portugal—were carried without the loss of a single life or 
injury to limb, save in one or two instances, in which the casualties 
were caused by the folly or carelessness of the passengers them- 
selves. One cannot fail to be impressed, not merely with the 
extent, but the safety of this mode of metropolitan travelling. 
This overgrown London—still spreading itself in every direction, 
covering the green fields with its masses of brick dwellings, already 
covering an area of more than a hundred square miles, with its 
three millions of population—finds the ordinary roads, and streets, 
and thoroughfares too confined for the movements of its swarming 
numbers, and a measure of relief has been provided in the under- 
ground ways, through which a portion of the tide of human life 
finds ebb and flow to the extent already indicated. This mode 
of travelling is in course of extension; the Fowlers, the Petos, 
the Kelks, the Lucases, and other master minds and able bands, 
are forming a girdle of subterranean railways round the metro- 
polis, along which many millions more will shortly travel. 
Without three great discoveries of modern times—steam, gas, 
and electricity—this mode of travelling would have been all 
but impossible. Each of these plays an important part in the 
underground railways. Without the gas there would be no possi- 
bility of obtaining that amount of artificial light, which in the 
carriages turns the gloom of night into the brilliancy of day. 
Nothing but stern necessity would induce persons to travel through 
a tunnel in the comparative darkuess of a dimly oil-lighted vehicle, 
Gas has come to the rescue, and has made an underground railway 
not only a useful, but a pleasant and agreeable mode of travelling. 
Without steam, of course the railway would not have been possible, 
and even this, had it not been for a great improvement which has 
been made in the structure of the locomotive, would have caused the 
railway to have been an intolerable nuisance. The engiues, as they 
now run through the tunnel, are made, as it were, to hold their 
treath; their respiration is closed ; no foul sulpburous fumes are 
permitted to be given off from their furnaces; and no steam is per- 
mitted to escape from their metal tubes. In a word, they now 








consume thoroughly their smoke and condense their steam; and 
the precautions which are taken in this matter keep the tunnel 
pure and free from the noxious vapours which in the early days of 
the railway were the cause of so much complaint. 

But though gas and steam may have done much for the under- 
ground metropolitan railway, it is by the agency of electricity that 
its marvellous amount of travelling has been successfully accom- 
plished. It is this which has furnished eyes aud ears to the human 
moles who have burrowed their dark way beneath the surface. 
Without the electric agent, the trains would have groped their way 
along much as the blind man does with his stick, There would 
be no certainty that another blind man might not come into col- 
lision with him, and if he were to wait for some kindly signal to 
tell him that the road was clear, so much delay would take place 
that it would be utterly impossible to carry such numbers as those 
already stated. We recently described the system of electric sig- 
nalling which has been adopted at the Clapham Junction for the 
managewent and control of the enormous traffic of that place; but 
there the working of the signals is carried on above ground, and | 
the engine-driver and sigval-man have the use of their eyesight to | 
aid them in their work. Not so in the underground line. The | 
safe and speedy working of the line depenc's almost entirely upon | 
the electric signals, which are transmitted from station to station. | 

If there are two qualities which are more than others indispen- | 
sable in the working of a telegraphic system upon which so much | 
depends, they are those of simplicity in arrangement, and certainty 
of action. Both of these qualities are provided in a remarkable | 
manner by the system of Mr. Spagnoletti, which is employed on 
the Metropolitan line. We are accustomed to hear a great deal 
about the high mental qualifications which the signalman ought to 
possess. Theinventor of this simple apparatus has certainly left but 
little scope for the exercise of any intellectual powers on the part 
of the attendants at the signals, and any person who has an 
hour in one of the signalmen’s boxes will be convinced that the 
man best adapted for his work there is he who has passed through 
a strict course of drill and training, who will simply act as a 
machine, and carry out his instructions to the very letter without dis- 
cussing or asking the reason why; who has, in a word, strict, implicit, 
and unreasoning obedience. The work of the signal-man is reduced 
to obedience to a few rules so simple, so intelligible, that a child 
may understand them, anda man from the plough kecome a pro- 
ficient in them in an hour. At each intermediate station there are 
two sets of instruments—one for the “ down line,” and another for 
the “ up line.” We will suppose the signal-man to be at Baker-street ; 
on the down line he will have possession of the line to the 
Edgware-road Station, on the up line possession of the length to 
Portland-road Station. In the front of each dial there is an 
opening in which appears, as the case may be, the words “ Line 

ear,” on a white ground, or “‘ Train on line,” on a red ground. 
Below this are two keys, one red and one white, having over them 
corresponding words to those which appear in the opening on the 
face of the dial, Press the white key, and the words “ Line clear,” 
are shown on the instruments; press the red key, and the words 
“ Train on line” are shown. There is no movement of needles to 
the one side or the other which may be liable to be mistaken; there 
is no sound of a bell which may be misunderstood. The needle of 
the dial does not point to a communication which it wishes to make, 
but it carries on its back the actual message, and presents it to the 
sight of the person for whom it is intended. 

Let us see how this system is carried into actual practice. 








A passenger train is about to start from Edgware-road on the 
up line. The signal-man down a key, which rings a 
bell at Baker-street to call attention. This bell has a conducting 
wire entirely separate from that connected with the signalling 
instruments, so that-no mistake can occur in the transmission of 
signals. The beats‘m the bell are made to describe the approach- 
ing train, whether Metropolitan, Great Western, or Great Northern 
train. Having thus called attention, he presses Gown the red key, 
and at Baker-street \is' instantly shown the signal-“ Train on line.” 
Baker-street replies by repeating the beats on the bell, and pegs 
down the key which corresponds to the signal shown. Edgware- 
road puts the signal on\to “danger,” to prevent any up-line train 
from following, and Baker-street keeps the al pegged down 
until the train has not only reached him but has actually passed 
out of the station. After the train has left Baker-street it is 
signalled on to Portland-road just as it had previously been sent 
on from the Edgware-road. ‘Then Baker-street sends back to 
Edgware-road three beats on his bell, unpegs his red key, 
presses down a white key, which shows “ Line clear.” The signal 
is acknowledged, the white key pegged down by the signal-man at 
Edgware-road, who thus takes possession of the line up to Baker- 
street. When the train has left the Portland-road station, Baker- 
street is signalled to just as Edgware-road had been, and the up 
line is clear to the next station, And so the work goes on from 
station to station throughout dey, and trains may run with 
safety at intervals of two minntes, whereas, without these signals, 
it would not have been possible to run more frequently than every 
quarter of an hour. The duties of the signalman are reduced by 
this system to the very extreme of ae and all risk of mis- 
take is completely avoideds. Nothing but a wilful act of the signal- 
man can send a train on\to a section of the line which is not clear. 
One very important feature in these disc signals is that they them- 
selves give notice when they require attention. When there is not 
sufficient supply of power in the batteries to wor. them the whole 
of the red and white signals is not shown, and an indication is thus 
afforded that the batteries require looking to. This is readily 
effected by the man in — and no interruption in the working 
of the electric signalling takes place. The system which we have 
described is that of Mr. Spagnoletti, a gentleman who has been for 
many years in charge of the electric telegraph department of the 
Great Western Railway, and it is now in use on fourteen of the 
branches of the Great Western, at the Hull junction of the North- 
Eastern, and the Great Northern Metropolitan Junction. 

The signals Gcisplayed on the line were arranged and maintained 
in working order by Messrs. Saxby and Farmer, and are very 
simple in their character and perfect in their working. The levers 
connected to, and actuating the signals and points, are conveniently 
arranged in a row in front of the signal-man, like a stack of well- 
polished gun-barrels. The point levers are painted black, and the 
signal levers red. There is a separate lever to work each signal— 
moving it to show “ All right,” “ Caution,” or “ Danger,” as required 
—and there is also a separate lever to work each pair of points, 
opening or closing them to direct the trains to and from their 
proper lines and platforms. The levers are all arranged thus 
convenient to the hand of the signal-man, and he can work 
them without moving a yard from his post. Everything 
within the cabin is orderly, comfortable, and business-like, 
and the signalman takes a pride in keeping his levers and 
machinery as bright as polished steel can make them. Before a 
lever can be moved to give a signal for a train'to pass, the lever 
working the points leading to such a lino must first be fixed in 
proper position, and when the point lever is so fixed, the action of 
the signal lever, when moved to give the signal, locks the point 
lever in its Pas position, nor can the point lever be again moved 
until the signal lever is put back to release it. After the lever has 
been moved to give a signal, all the other levers in the apparatus, 
whether working points or signals, that ought not to be moved 
while the train is passing, are securely locked. In short, it is im- 
possible for the signalman to move his levers so as to give any 
signals conflicting with one another, or contrary to the proper posi- 
tion of the points. The continued action of the electric and me- 
chanical signals thus reduces the travelling on the Metropolitan to 
a condition of absolute safety, so far as directing the movements of 
the trains is concerned.—Railway News. 





Sourn Kensineton .Muszum.— During the week ending 15th 
April, 1865, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday (free days), open from 10 a.m. to 10 p.m., 10,799 ; 
on Wednesday and Thursday (students’ days), admission to the 
public, 6d.), open from 10 a.m. to 6 p.m., 1,212, Total, 12,011; 
from the opening of the museum, 5,206,083. 


LireBeLts FoR SHIPWRECKED Sarors.—The committee of the 
Royal National Lifeboat Institution have for several years been 
painfully impressed by the fact that, notwithstanding all the efforts 
made to rescue shipwrecked seamen by means of the numerous life- 
boats and rocket and mortar establishments which now happily sur- 
round our coasts, there are yet several hundred sailors who annually 
perish on our shores, After a full consideration of the subject, and 
taking as their data the results of accidents to lifeboats, the crews of 
which have been provided with efficient lifebelts, and to others 
which have not been so, the committee have come to the conclusion 
that a large number of the unfortunate men who are thus every 
year lost to their friends and their country might be saved if they 
were invariably supplied with really efficient lifebelts. With a 
view to bring about so desirable an end, the committee of the 
National Lifeboat Institution have, in the first place, caused to be 
prepared an efficient cork lifebelt, of so siple and inexpensive a 
character that its costliness, at all events, should be no barrier to its 
universal supply to our merchant seamen. Secondly, they have 
decided to make an appeal to the owners of all merchant vessels, but 
especially of those in the home and coasting trade, on behalf of the 
seamen who work their craft and whose lives are risked in their ser- 


| vice, and to implore them to provide their servants with this im- 


portant means of safety. Thirdly, the committee have determined 
to undertake, at least for a time, the supply of lifebelts of the descrip- 
tion above referred to, at cost price, with a view to bring about their 
general use on board our merchant ships. It is proposed to supply 
these belts in chests, containing the requisite number for every size 
of vessel, through the custom houses and shipping offices at the prin- 
cipal ports, to which sample chests will be at once forwarded. The 
cost of each belt will be 4s., and the average cost of the chest to 
contain them will be 10s. A popular writer lately commenced a 
tale by asking the question, “ls. a man’s life worth 10s. 6d.” In 
now appealing to the owners of ships and employers of seamen, the 
committee would ask the question, “ Is a man’s life worth 4s. ?” Lest 
any shipowner should, without reference to amount of cost, think it is 
not his duty to provide his men with such a means of safety, it is sug- 
gested that, while he should provide in the first instance thechest of belts 
asa part of the ship's furniture, he should require his master and 
crew to 6d. each map annually, or 1d. each on short voyages, in 
consid m of being thus provided for, which amount would be a 
good interest op the sum thus invested; and it is thought that it 
would rarely happen that men would decline to insure their lives at 
so trifling a cost. It had at first occurred to the committee that the 
Lifeboat Institution might undertake the gratuitous supply of life- 
belts to the crews of merchant vessels, but on further consideration 
the undertaking appeared so t as to be likely to interfere with 
the present ample sphere of its operations on the coasts of the 
United Kingdom. Itis hoped, however, that those immediately in- 
terested in the movement—namely, the owners of. ships and fishing 
vessels and the crews themselves—will so readily undertake its 
direction that there will be no need for the more direct action of the 
society. We may add that ee for chests of belts may be 
forwarded to the secretary of the National Lifeboat Institution, 
John-street, Adelphi, London, through the collectors of customs 
and the shipping masters at the different ports of the United 
Kingdom. 





LABOUR IN THE BLACK COUNTRY. 


Mr. Baker, inspector of factories, gives in his report just issued 
a sketch of workers in the fire-brick yards of South Staffordshire, 
having been induced to visit brick-yards in various parts of the 
kingdom last year under the im jon that they were included in 
the Factories’ Act Extension Bill of last session. In South Staf- 
a > pe the a are a ted to the hag ys he found 
children of very early years, and young girls in the clay yards, 
brought up amid excessive labour and scenes most Seutiheing 


He writes:—“I have seen a boy of five old working: 
among two or three and twenty feniales, be ‘broken in, 
years of age 


as they callit, to the labour, «In one case, a of 
was carrying 141b. weight of olay upon his and as much more 
within his arms, ward and for the temperer to the 
brickmaker, walking 8 miles a day upon the ayerage of six 
days; and in another a boy of 16 was carrying green bricks to the 
fioor in the mould, weighing 14 1b. there, and 3 1b. the empty mould 
back, and walking 18 miles a day upon the average. I have also 
seen females of all ages, nineteen or twenty together (some of them 
mothers of families), undistinguishable from men excepting by the 
occasional peeping out of an earring, sparsely clad, up to the bare 
knees in clay splashes, and evidently without a vestige of womanly 
delicacy, thus employed, until it makes one feel for the honour of 
the country that there should be such a condition of human labour 
existing in it. I questioned one such group in a brickyard in 
South Staffordshire as to how many of them could read, and found 
that only one out of twenty was so qualified ; and, out of the whole 
number, she Only had been to a place of worship on the Sunday 
previously, the whole of them being partially employed on Sunda 
as well as week days.” The inspector introduces a master brick- 
maker of 2 to tell his own story; he has made many efforts to 
dispense with the labour of women and children in clay works, but 
has found insuperable obstacles; and he would welcome a law 
limiting the hours of labour, and affording to children opportunity 
for education. He writes:—‘ Those who carry away the bricks 
from the moulders are mostly girls from 9 to 12 years old. On an 
yreore en 4 carry 10 lb. of clay, and a mould hing 4 Ib. (14 Ib. 
at each journey), say 2,000 times a day, seven yards each journey ; 
carrying the mould k the seven yards also 2,000 times; so that 
they each remove, in one day of ten hours’ work, 28,000 Ib., or 
12} tons, seven yards, and 8,000 lb. seven yards; total, 36,000 Ib., or 
over 16 tons in the day. Moreover, the bricks when ‘reared,’ 
‘ gormed,’ or ‘ piled,’ and when ‘ hacked,’ or ‘ walled up,’ all require 
moving three times over, and in one instance are carried quite 
seven yards. But this work is shared in by all that work for that 
ticular moulding table. The moulder, who is usually a woman 
rom 20 to 30 years old, and the two clay-carriers, who generall 
are from 10 to 16 years old, assist; so that the portion of well 
performed 7 the carrier-away may be taken as one remove, or 
one-fourth of the same 28,000 Ib., for seven yards, which, added to 
the 16 tons, makes up a total of 284 tons carried each day by a 
child of 9 to 12 years of age.” He goes on to show that those who 
carry = to the moulders, called yn reg | “say a girl of 10 
years old,” carry in the arms or on the head 30 1b. of clay 250 
journeys of 40 yards, a» with the work of removing the bricks 
seven yards, carry mor thau 6} tons of clay daily fully 47 yards, 
and walk 14 miles in tie day. The elder clay-carriers, 14 or 16 
years old, carry 60 lb. weight for 50 yards 800 times a day—8 tons 
in all; and, with the walk to and from home, have to walk 22 miles 
daily. It is unnecessary to go through the whole list. The writer 
says :--“ As a rule, not one in ten of the women and children has 
been taught to read and write, nor have above one-half of this 
small proportion ever entered a school. In their poverty and need 
their parents have sent out these little tiny hands to carry clay and 
set down bricks all day long, from 6 a.m, to 6 p.m., all the week 
pay os plodding with clay-loaded heads and arms to and fro, 
over hot ores stones, barefooted and ragged. The otber girls 
and women have for the most part been recruited from these young 
toilers, labouring year after year at clay-carrying or brick-piling, 
till qualified by experience to take the more lucrative and generally 
coveted post of brick-moulders. In many cases I have found that 
the young children belong to widows, some of them of deceased 
miners; some having neither father nor mother, but finding a home 
with some of those kindly affectionate working people whose rough 
but tender acts of hospitality and ayupethy are the best redeeming 
feature of the working classes. Improvidence, drunkenness, 
indolence, and last but not least of these terrible evils, trade strikes 
and lock-outs, each contributes its sad quota of recruits. Such 
rents are the first to send their little children out to work in 
rick-yards, when they ought to be learning something useful at 
school. Ignorant, untaught, and uoheedful of education, they pass 
through life, looking on the few ‘scholards’ among them with an 
almost heathen awe. I have known parents in receipt of £2, £3, 
and £4 a week send their children out to work at clay works, for a 
few shillings per week, hung in rags, while the parents themselves 
rioted at home in luxuries and drink. On the other hand I have 
seen, and I say it with pride, two or three little girls, working hard, 
anxious for over-time, always cheerful, always at their post, striving 
like the good angels they were to win an honest crust for a poor 
kind sickly mother or grandmother. I must not overlook the 
demoralising results accruing from the mixed employment of the 
sexes. A flippancy and familiarity of manners with boys and 
meu grows daily on the young girls. Then the want of respect 
and delicacy towards females exhibits itself in every act, word, or 
look; for the lads grow so precocious, and the girls so coarse in 
their language and manners from close companionship at work, 
that in most cases the modesty of female life gradually becomes a 
by-word instead of a reality, and they sing unblushingly before all, 
while at work, the most disgusting songs, till oftentimes stop 
short by the entrance of the master or foreman. The over-time 
work is still more objectionable, because boys and girls, men and 
women, are not then so much under the watchful eye of the master, 
nor looked upon by the eye of day. All these things, the im- 
morality, levity, coarse phrases, awful oaths, lewd gestures, and 
conduct of the adults and youths, exercise a terrible influence for 
evil on the young children. Hence, a generation full of evil 
phrases, manners, and thoughts, is daily growing up in our midst 
without the knowledge of better things. It is quite common for 
girls employed in brick-yards to have illegitimate children. Of the 
thousands whom I bave met with, or known as working, I should 
say that one in every four, who had arrived at the age of 20, had 
had an illegitimate child. Several have had three or four, and it is 
a deplorable fact that, as a rule, brick manufacturers do not trouble 
themselves to inquire into the moral character of either women or 
children when they employ them.” 





A Roap Over THe CorpitLeras. — M. Carpentier, a French 
gentleman residing in Chili, has laid before the Argentina a 

roject for constructing a carr road over the Cordilleras 
by the pass of Tino. He is willing to undertake the execu- 
tion of this work, the expense of which 1s estimated at two 
hundred thousand dollars, for his own account, engaging to complete 
it within three years, if allowed to raise a moderate toll on the pass- 
ing traffic for twenty years from its completion. The Argentine 
Government have accepted the offer, and confirmed it by a decree, so 
that the undertaking will commence forthwith. At present the Tino 

ass is only passable in winter on foot, and in summer solely on 
ortehesk or on mules. When the road is finished passengers will 
go from Valparaiso to St. Jago by the railroad in five hours, and 
thence the following morning by the extension line to San Fernando, 
where they will be conveyed by a diligence to the foot of the Cordil- 
leras, which will be crossed the next day by the new road, arriving 
at Mendoza in seventy-two hours, From the latter town—the scene 
of the awful earthquake last year—there is a regular communication 
established with io by means of B sree ree so that the 
whole journey from Valpar to the Atlantic will be performed in 
less than twelve days.—Railway News. 








THE ENGINEER. 





Aprit 21, 1865. 














BROOMAN’S ORDNANCE AND GUN CARRIAGES. 
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Tuxse improvements, patented by Mr. A. Brooman, Fleet-street, 
consist, first, in making guns of such a shape that they shall them- 


selves afford protection to the men serving them, and to the gun 
carriage or support, thus doing away with the necessity for 
revolving towers; secondly, in forming gun carriages so that 
they also act as a shield; thirdly, in adding to guns external 
plates or rings (by preference of soft iron) for the protection against 
the enemy's shot of the guns, carriages, and men working the 
same. 

In an ordinary turreted ship each turret weighs about 100 tons, 
and the two guns in it about 12 tons each. 

By the present plan it is claimed that each gun with the protecting 
rings and plates would weigh about 30 tons more or less. A ring 
of iron is fitted at or near the muzzle of the gun, and in front of the 
trunnions another ring; to this latter ring is fitted a frame, and 
armour plates are fixed at an incline between the first-named ring 





—= 








and the frame. For carriages a ring of iron is fitted on the front of 
the gun carriage and another ring or frame between the front and 
rear of the carriage, strengthened by bars carried at an angle from the 
rear of the carriage to the back of such frame. Armour plates are fixed 
at an incline between the front ring and the fore part of the frame, 
round the muzzle of the gun an annular shield. Again are fitted to 
the front of the carriages, say of field pieces, armour plates, which 
extend across between the wheels, and which have an aperture to 
allow the gun to pass through and to move up and down to the 
extent required for the elevation and depression of the gun. 

Fig. 1 of the accompanying engraving is a side elevation; Fig. 2 
a longitudinal section; and Fig. 3 a view of the rear end of a gun 
fitted with a ring of iron A at the muzzle of the gun, and another 
ring B in front of the trunnions. 

Fig. 4 is a side elevation of the gun in a battery or vessel with an 
annular shield A shrunk on or secured to the muzzle, 
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Tus invention, by Mr. J. Dodge, engineer, Manchester, relates 





DODGE’S MACHINERY FOR CUTTING THE TEETH OF BEVEL WHEELS. 


coincides with the centre of the face plate, and also with a ball and 


to a peculiar construction and arrangement of machinery or appa- | socket, or other joint, to which is connected one end of an inclined 
ratus for cutting the teeth of bevel wheels of all sizes and any pitch, or | radial bar, the opposite end of which is provided with a journal or 


for cutting the teeth of the patterns for such wheels, and consists in 
the employment of a — or guiding slot or surface of the trans- 
verse form of the tooth to be produced or cut. This_pattern slot is 
fitted on to a carriage sliding upon @ curved arm, and actuated by 
rack and pinion, and is capable of being adjusted to any distance 
ao centre of oy re to the base of the ourved 
arm), acco to the bevel of the wheel to bo produced. The 
blank wheel is fitted on a shaft or spindle, the axis of which 


| pin which fits into and travels along the pattern slot or guide 


ereinbefore referred to, such travelling motion of the end of the 


| bar in the slot being produced either by a nut and screw action, or 
| other equivalent device. This bar carries a to-and-fro traversing 
| slide actuated by a cam or eccentric, and carrying a right or left 


handed — tool, similar to those used in shaping machines, By 


| giving a to-and-fro motion to the cutter, and by moving the end of 


the bar a step forward in the pattern slot after each cut, a tooth 





will be produced on the blank wheel with one half of the space on 
each side thereof, one half of the tooth and the portion of the space 
being cut with a right-hand tool,and the other half with a left-hand 
tool. After each tooth is formed the shaft with the blank wheel 
upon it is moved round a certain distance, according to the pitch of 
the teeth, so as to bring a fresh surface under the cutter. This 
spacing of the teeth or circular adjustment of the blank wheel is 
facilitated by having an index or pointer attached to the shaft, and 
working round a divided circle on the face plate. By changing the 
ttern or making the face plate adjustable nearer to or further 
rom the joint or centre upon which the bar works, or by 
varying the position of the cutter on the bar and of the blank wheel 
along the shaft, different sizes of wheels and pitch of teeth may be 
obtained. In making wood patterns a rotary or other wood cutting 
tool of course will be fitted into the cutter holder or slide. It ig 
obvious that the same apparatus would be equally applicable to the 
finishing and shaping of bevel wheel teeth after they have been cast. 

Fig. 1 represents a side elevation of the apparatus, showing the 
shaft or mandril supporting the wheel or pattern to be cut aud the 
diagonal movable bar on which the cutting tool slides, and also the 
graduated quadrant to regulate the angle or bevel slope of the tooth ; 
Fig. 2 is a front, and Fig. 3 a plan view of the same; Fig. 4 isa 
plan view of the sliding piece containing the pattern guide or 
groove which shapes the tooth. 

In Fig. 1, a is a pedestal supporting the bar 4 on the universal 
joint c, the opposite end of which bar being supported on a pivot or 
pin in the sliding piece e, thus the bar is capable of lateral move- 
ment in the are of a circle on both sides of its axis, by which means 
the cutting tool f; supported in the sliding block g, is caused to 
move accordiug to the varying thickness of the different parts of 
the tooth. This gradual movement of the bar on its axis is obtained 
by means of a pattern groove or slot / (seen in Fig. 4), which 
corresponds with the form of the side of the tooth, the pin i, 
supporting the bar being caused to travel up one half of the slot 
(that is from a! to a”) by the screw k, which, when turned by the 
wheel o, a the nut and stud i along the pattern curve, thereby 
causing the cutting tool f to shape and finish the right-hand side of 
all the teeth upon the wheel under operation, after which the pro- 
pelling screw & is reversed to the opposite angle by its supporting 
journal J, —_ brought to the opposite side of the transverse 
slide m; the sliding pin é, actuated by such screw, is then placed at 
the point a* of the pattern slot, at which time the cutting tool f 
commences shaping the left side of the teeth, and completely 
finishes the entire formation of the teeth when the stud i has 
arrived at the point a? in the pattern slot. The sliding or cutting 
motion is imparted to the blank g, by means of a crank or pin and 
connecting rod driven from the disc p, by cam or eccentric, and 
the wheel to be acted upon is secured on the shaft or mandril r, 
which is supported on pivots, as shown, and is to be turned and 
en by the index and dial plate ¢ after the cutting of each 
tooth. 








Tue Spanisu Navy.—According to the bill read in the Spanish 
Congress on the 6th inst., by the Minister of Marine, the Spanish 
naval forces are fixed as follows :—Two sailing vessels of 172 guns; 
a frigate of 42 guns ; 3 corvettes, carrying 76 guns; 2 brigantines, 
carrying 32 guns; 2 first-class sloops, 4 guns ; 11 second-class ditto, 
11 guns; 70 schooners; 3 launches and 3 transports of 1,823 tons 
burthen. The ironclads will consist of 3 frigates, of 104 guns and 
3,000-horse power; 4 screw steam frigates, of 186 guns and 2,360- 
horse power ; 12 schooners, carrying 29 guns, of 1,400-horse power ; 
3 transports, of 2,600 tons and 370-horse power; 8 paddle steamers, 
of 40 guns and 1,760-horse power; and a transport of 960 tons and 
500-horse power. These vessels will be manned witb sailors, and 
provided with 2,826 marines. Lastly, there will be 597 men to 
guard the arsenals. 

Firg-pamp In Couitertes.—A beautiful application of that me- 
chanical power which resides on the surface of bodies, and which is 
especially developed in those having a porous structure, known to 
us as exosmose and endosmose, bas been made by Mr. G. F. Ansell, 
of her Majesty’s Mint. It will be well known to most of our 
readers that Professor Graham has been engaged for many years in 
examining all the phenomena connected with the action of porous 
bodies, organic or inorganic, upon gases and liquids. As the phe- 
nomena which Mr. Graham groups under the general term of 
osmose force may not be familiar to all, a brief explanation may be 
desirable. If salt and water be placed in a bladder, and this be 
placed in a vessel containing pure water, the salt will pass out of 
the bladder into the water. Recently an application of this 
experiment has been made in Glasgow with much success. In 
salting meat a large quantity of albuminous fluid flows out 
of it with the diliquescing salt, and this, a valuable because 
nutritive portion of the animal matter, is lost. Now, this 
albuminous brine is placed in a bladder, and this again in a 
vessel of water; by virtue of osmose force all the salt passes through 
the animal membrane, and pure albumen, of considerable commercial 
value, is left behind. If in the place of a membrane of this kind 
we employ a porous diaphragm of baked clay, of plaster of Paris, or 
the like, the same action takes place. By this means we may sepa- 
rate bodies from each other which are mechanically mixed, and even 
in many cases when chemically combined. Pursuing inquiries of 
this character, Mr. Ansell has been led to a discovery which promises, 
above all others, to give us easy methods by which we may deter- 
mine the presence of carburetted hydrogen in our coal mines, and 
he has invented a simple apparatus which promises to indicate 
the accumulation of fire-damp before it becomes dangerous, and 
either to give the miner notice of it, or to convey that notice to the 
surface by its connection with some simple electro-telegraphic ar- 
rangement. Mr. Ansell has given two or three forms to his appa- 
ratus. The first is that of a thin india-rubber ball, which is filled 
with ordinary atmospheric air, and is placed on a stand under a lever 
which slightly presses its upper surface. This lever is connected 
with a spring, which it liberates when from any cause the lever is 
raised, and the liberation of the spring sets a bell in vibration. 
This arrangement being placed in a vessel containing but 5 per cent. 
of ordinary coal gas exhibits the phenomenon of endosmose with much 
rapidity. By the passing in of the carburetted hydrogen, the 
india-rubber ball swells, the lever is of course raised, and the bell is 
rung. Experiments made with the light carburetted hydrogen gas 
of the mines show that the action is precisely the same in 
character. This little apparatus, the cost of which will be very 
trifling, may be placed in any part of a colliery with the certainty of 
its indicating the presence of fire-damp when yet in small 
quantities, and consequently before there is any real danger. If 
the spring of this little instrument be so arranged that it 
makes or breaks connection with an electrical battery, the signal 
of accumulating danger may be at once conveyed by wires into 
the office, or any house on the surface of the colliery, and 
either by ringing a bell or moving a magnetic needle, give the 
necessary Warning to the owner or manager. Another form of 
arrangement assumes the shape of a barometer. A glass tube is 
bent into the form of a U, and upon one of the arms is fixed either 
& porous earthenware cell or a slice of graphite. The lower portion 
of the tube U holds a few inches of mercury. The momenta 
current of air, mixed with either heavy or light carburetted 
hydrogen gas, even in small proportions, passes over the graphite 
diaphragm, or blows against the porous cell, the mercury is 
depressed in one arm of the tube, and consequently raised in the 
other. By an arrangement precisely similar to that which is 
adopted in the wheel meter, an index may be moved over a 
dial, and made thus to indicate with accuracy the appearance of 
dangerous gas in a colliery, and register its accumulation. Itis not 
often that a more refined application of a scientific discovery than 
this has been made, while the arrangements, which have been 
patented by the inventor (Mr. G. F. Ansell), are so simple that they 
may be placed with confidence in the hands of any man to whom a 
safety lamp would be entrusted. As an unfailing indicator of the 
presence of the collier’s deadly enemy —fire-damp—we cannot but 
regard this invention as one of the highest value. 
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ADAMS’ METHOD OF INCREASING ADHESION IN LOCOMOTIVE ENGINES. 
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THE power developed by steam in a locomotive engine is one | 
thing—the means of using that power for the purpose of haulage | 
is another. It may be by means of teeth on the driving wheels 
locking into teeth attached to the rails, in which case there will be 
no slip, and the whole force of the pressure on the pistons will be 
available, less the difference in diameter between the cranks and 
the peripheries of the wheels. The nearer the diameter of the 
crank approaches that of the wheel peripheries, the greater will be 
the power and the less the speed. And by this arrangement there 
will be no slip, unless the teeth break out. Or the locomotive engine 
may be provided with a driving wheel, clasped by several turns of 
a rope fixed to the line at each end at a convenient distance. Or 
thrusting bars with toggle joints may be used, bearing on the 
surface of the ballast or rails. But these processes will only be 
adapted for comparatively slow movements. In rapid movement 
smooth tires or smooth wheels are needed, and in that case the 
haulage power will depend on the weight of wheel pressing on the 
rail to give adhesion and prevent slip. The weight which can be 
applied will depend on the strength and tenacity of the metal of 
which they are formed. The weight on each driving wheel of an 
engine varies from three tons to seven tons and a half. Under the 
first weight tough iron tires will suffice; under the latter the best 
steel is required, both for tires and rails. Iron tires are formed of 
iron bars welded together, and are analogous to scrap iron, the 
welds being, not a homogeneous joining, but a fibrous or laminated 
adhesion, analogous to a glue joint or the annual rings of timber 
trees. Under heavy pressure and accompanying blows the laminzw 
separate, and the metal presents the appearance of bruised timber, 
as may be constantly witnessed on tires and rails. Steel tires, on 
the contrary, are formed from ingots melted in one piece, and 
hammeréd or rolled out without a single lamination; and, therefore, 
though they may occasionally break, they will not crush out. 

If the driving wheels be ouly a single pair for a given load, they 
will require to press much more heavily than if the same weight 
vere distributed over two pairs, or & fortiori, over three, four, or 
Nore pairs. But there is a difficulty in this, for the greater the 
number of the wheels the larger must be the engine, and the 
Steater the friction and resistance, whether on curves or straight 
lines, more especially on the former. The coupled drivers may be 
multiplied by connecting rods to two or four or more pairs of wheels, 
but tiough the weight may be thus distributed, the adhesion may 
be of a detrimental kind, as by flange friction against the rails, or 
by reason of varying surfaces of the rails giving bearings on 
differng diameters of the coned wheels, and thus causing the 

wheek to impede each other. Long engines on sharp curves 
may tius produce greater resistance to movement than heavy 
gradiens, 

But oily a large amount of weight can induce adhesion to ascend 
heavy gndients, and sharp curves have become a necessity in the 
economic] construction of railways. For this reason various plans 
have been resorted to for the purpose of lessening friction against 
the flanges One common method in France has been to divide the 
engine-frane below the boiler into two separate parts, pivotted 
to the boileilike a pair of fore-and-aft bogies. Each of these bogies 
is mounted m six wheels, and each has # separate pair of cylinders, 
with couplitz rods connecting each set of wheels together. No 
doubt this wil work as well as a pair of ordinary six-wheel engines. 
It is, in fact,simply a coupling of two engines together by the 
boiler ; but we doubt if the system has any advantage over the use 
of two ordinary engines, other than that one boiler only is used ; 
and as there is i tender in addition, we do not see any advantage 
it has over Mr. tturrock’s arrangement of putting cylinders on to 
his tender, and naking all the tender wheels drivers. 

Our readers are of course, familiar with the arrangement of Mr. 
W. Bridges Adans, to pass long engines round curves without 
flange friction, by means of radial axle-boxes, which allow the 
wheels and axles t move laterally, and place the axles fore and aft 
on an eight-wheel engine in loose lines pointing to the centre of 
the curves, and giviig an adjustment suiting itself both to straight 
lines and S-curves. In this arrangement the spring bearings slide 








on the tops of the radial axle-boxes, as though on slide rests, the 
moving power being the pressure of the flanges against the rails. 
But this adaptation to curves does not provide for the full adhesion 
of the whole load of the engine on the whole of the wheels. 

A novel arrangement provides for this, and it appears to fulfil all 
the required conditions, and will be readily understood from 
the accompanying engraving. The engine is on eight wheels, and 
carries its own fuel and water, without needing a tender. The large 
wheels in front of the fire-box are the drivers, and they are con- 
nected to another pair of large wheels behind the fire-box by the 
usual rods at the sides. The tires are applied on hoop springs, so 
that they can slip round to adjust themselves on curves to the 
length of the pathway, and also to the rail surfaces. Steam brakes 
are applied below their wheels, lifted out of action by spiral springs 
in small cylinders at the side of the fire-box, and pressed by the 
steam against the four wheels, and also against the rails if required, 
dividing the pressure equally, and, with the application ot sand, 
giving great adhesive retardation. The end wheels at each end are 
provided with ordinary axle boxes, and springs on them, which sus- 
pend the load by long swinging shackles from scrolls or brackets 
attached to the frame, the shackles being cylindrical rods with 
bulbs at their ends, working in loose sockets. In this mode the 
wheels are free to be acted on by the pressure of the rails on curves, 
and yield laterally, longitudinally, and diagonally, while by gravi- 
tating action of the shackles, which are —, the normal 
position of the axles is rectangular to the frames. But inasmuch 
as, upon curves, the tendency of the flange pressure is to place the 
leading and trailing axles abuormal to the curves, provision is made, 
by means of a curved bedding to the axle between the wheels, to 
guide the axles to their true positions, whether on straight lines or 
curves, between curved slides, fitting the curved bed, and capable of 
being used with more or less friction. These curved beds are made 
of iron plates, with brass rings at the ends for the axles to revolve 
in. So far the engine has only four adhesive or driving wheels, and 
four end bearing wheels, adapted for curves. To adapt these end 
wheels as driving wheels, four upper wheels are provided, each pair 
bearing in the opening between the centre wheels and end wheels 
on their peripheries, the interlocking flanges being so arranged 
that they cannot escape from each other, though permitting 
free rolling movement between them. To keep the upper 
wheels in contact with the lower they are pressed down by 
clips over the axle-boxes, the lower ends of the clips being attached 
to the engine frame, and the upper ends pressing on volute springs 
on the axle-boxes. The tires of all the wheels are attached upon 
hoop springs, and thus their points of contact form elastic media. 
The upper wheelsare plain hollow castingsin two halves, and _- work 
on an axle which may be fixed or revolving, being provided with oil in 
the hollow spaces. it is obvious that these upper wheels will, when 
the driving wheels revolve, be put in motion, and that they will 
communicate that motion to the end wheels with a power propor- 
tioned to their downward pressures, and the speeds of the larger 
wheels will give out proportional speeds to the smaller wheel 3; 
and as the upper wheels rest as wedges between the lower wheels, a 
comparatively small pressure will be needed to ensure adhesion ; 
and these upper wheels thus applied will obviously govern the 
movement of the end wheels and cause them to run with perfect 


steadiness; und the friction and bearing of their surfaces will be | sq 


just as certain as the friction and bearing of the lower wheels on 
the rails. As the end wheels move laterally on curves to the extent 
shown by the bending onwards of the inside frames it is obvious 
that the distance between the end wheels and the drivers on the 
inner rail will be lessened, and the distance between the drivers 
and end wheels will be increased on the outer rail. The upper 
wheels will follow this movement, by their axle pitching downwards 
from the horizontal level towards the outer rail, exactly as the curves 
of the line may vary. Thus the whole weight of the engine will be 
available for the p of propelling, and also for the of 
retardation, famed so as the arresting the movement of the coupled 
drivers will arrest the movement of all the other wheels. ‘Ih 
engine is adapted to roll freely round curves of 99ft. radius, and a 
large water supply is provided ; and ifa very heavy engine be needed 
four extra bearing wheels, coupled by siderods, may be applied at each 





end to carry the load, their arrangement of springs with swinging 
shackles and curved axle-beds being the same; and this arrange- 
ment facilitates the nse of broad spring plates to the end wheels 
while the shackle connections are cheap and simple. The axles of 
the upper wheels pass over the frames under the boiler, and 
through the tender, and in no way interfere with the work of the 
driver or stoker; and the inconvenience of the ordinary 
screw brake is got rid of by the more instantaneous and simple 
action of the steam pump in turning ajcock. Sand may, of course, 
be applied between the upper wheels and drivers; but it will be 
found in practice that the friction will be ample without it. No 
separate tender is needed for this system, and, by additional wheels, 
any amount of water may be carried on the same frame without 
disturbing the equilibrium. There is no other engine, that we are 
aware of, which fulfils all the conditions this will, viz., great awd 
free rolling movement round curves of two chains, or less ; adhesion 
of all the wheels, whetker eight or twelve in number, taking the 
whole load ; steam-power brakes, throwing the whole load into retar- 
dation ; facility for running either end foremost, and dispensing 
with turntables; distribution of load over many wheels, so as not 
to damage the rails; freedom from all pitching movement; absence 
of damaging friction on the tires. On these principles of structure 
this engine ought to develop the whole of its power usefully, with- 
out retarding friction on the rails. 








Locomotives 1s AmEnica.—Messrs. Donohue and Booth, of San 
Francisco, have contracted to build two first-class locomotives, at 
17,500 dols. each, for the San Juse Railway.—Mining and Scientific 
Press. 

A New American Sirkworm.—It appears, from Silliman’s J 
that, after numerous experiments, Mr. L. Trouvelot, of Medford, 
Mass., has succeeded in rearing successfully, and in great numbers, 
Attacus Polyphemus Linn., and in preparing from its cocoon an 
excellent quality of silk, possessing great lustre and strength, and 
pronounced superior to Japanese and all other silks, except the best 
Chinese, by oe pay) a ges. The silk is unwound by a simple 
process perfected by Mr. ‘T'rouvelot, each cocoon yielding about 
1,500 yards. This insect is very hardy, being found throughout 
the Northern States and Canada; and, as it feeds upon the Teaves 
of oak, maple, willow, and other common forest trees, may be 
reared easily in any part of the country. Mr. Trouvelot has 
gradually increased his stock from year tu year, by raising young 
from the eggs of the few individuals first captured, until he at 
present seven wagon loads of cocoons, the entire progeny of which 
he proposes to raise during the coming season. The first public 
notice of his experiments with this insect was given by Mr. 
Trouvelot at a meeting of the Institute of Technology, at Boston, 
about a year ago, when he exhibited specimens of silk manufactured 
from it, both natural-coloured and dyed. 

Tun Sueet Inon.—Assuming that the 2,000th of an inch is about 
as thin as iron can be rolled in sheets of more than a few square 
inches surface, the Hope Company has tried the experiment of 
producing a large plate of that substance, and have succeeded in 
turning out a very beautiful specimen 2ft. 2in, in length and 8}in. 
wide, the surface contents being, a no less than 221 

uare inches; and we understand that managers are sanguine 
that they will succeed in rolling similar sheets 60in. long. The 
iron appears to be of excellent quality, and with the exception of 
one or two reyes | fine holes, which are observable upon placing 
a strong light behind it, the sheet is perfect. The weight is some- 
what under 178 grains, which is at the rate of 1-25 square inches 
to the grain. Compared with the thinnest tissue paper that can be 
purchased, the iron is so thin that it would require five sheets of the 
metal to amount to the same thickness as three sheets of the tissue 
paper. Whether further efforts will be made in the same direction, 
of course we do not know; but we think it must be admitted that 
whether in the production of thin iron or of thick, for it must be 


is | remembered that it was the 13}in, armour plates of John Brown, of 
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IRRIGATION WITH TOWN SEWAGE. 
By George Kine, 


InniGation is a practice of very great antiquity, and one of which 
descriptive records are to be found in various ancient writings. It 
has been and still is practised, in one form or other, in most parts 
ofthe world. Egypt, China, India, &.,all bear witness to its ex- 
tensive adoption. In Lombardy it has been carried out upon a 
large scale for about 800 years. It is also much practised in various 
parts of Italy, Belgium, and France. To the Romans is generall 
attributed the introduction of irrigation into England, where it 
extensively adopted in the counties of Wiltshire, Hampshire, Glou- 
cestershire, Somersetshire, and Devonshire. The valley of the 
Wyley, from Salisbury to Warminster, is an almost unbroken series 
of irrigated meadows, extending about twenty-two miles in length, 
and covering an area of about 3,000 acres. ‘Lhe practice, however, 
is not exclusively confined to warm climates; its great success in 
Scotland has become proverbial, and the still colder climates of 
Sweden and Russia bear testimony to its value. The time is pro- 
bably not far distant when Australia and Africa may bo greatly en- 
riched by judicious irrigation. 

Although the results of ancient irrigation have been great, they 
diminish in importance when compared with the modern irrigation 
with town sewage. Of this system Edinburgh cffers a striking ex- 
ample. Although situated in a high northern latitude of 56 deg., 
with ® mean temperature of 47 deg., and having in some parts a 
sterile soil, and other oe disadvantages, these meadows are 
probably without a parallel for extent of land operated upon and 
for profits realised. In treating the subject of the mod it is pro- 
posed to describe these meadows, noticing separate y the different 

ortions which lie in various directions round Edinburgh, there 
ra some peculiarity in each set of meadows, either as regards 
the mode of applying the water, the manner of disposing of the 
produce, or the prices made by the different methods of sale. 


Tue Craicintinny Water Meapows. 

The entire estate originally comprised five farms of various sizes, 
called Craigiutinny, Fillieside Bank, Southside Bank, Wheatfield, 
and Piers l’ield, amounting in all to a quantity of about 500 acres. 
The land under irrigation has a north-western aspect, and lies 
exposed to the sea in that direction without any shelter. On the 
south-western side, where least needed, it is screened by trees and 
hills, About sixty or seventy years since the portions of Fillieside 
farm known as Fillieside Old Meadow, east and west of Uld Burn, 
as the original watercourse is called, were almost worthless, being 
formed of sand hills and hollows as left by the sea. The sund lies 
upon @ strata of hard clay-like silt, also the washings of the sea. 
The portion called Blackside Meadows was arable. It consisted of a 
tenacious clay, very difficult to work, but with well manuring and a 
suitable season, producing a good crop, but in an unfavourable 
season totally failing. The parts kuown as Fillieside Upper 
Meadows, Burniward’s Meadows, Lockstrand Meadow, Jenny’s 
Acre, the Garden Lol, and Fillieside Braes, were arable, similar to 
the parts known as North Field, East Field, and South Field, 
having a fair average workable soil, inclining to clay; the same 
may be said of the Craigintinny Meadows, which nearest the house 
are alluvial soil, but along the road they partake of the same nature 
as the Blackside Meadows. ‘The part known as the Engine Mea- 
dows was taken, a portion from each of the Southside Bank Farm, 
the Craigintinny Farm, and the Wheatfield Farm, and is in nature 
very similar—a good arable soil, both for working and crops, but 
lying upon a dry, bard, gravelly subsoil, and requiring much 
moisture, and which, in pasture, would be very inferior land. All 
the arable land above the Engine Meadows is a very good deep 
soil, suitable for any crops. The sea meadows, on each side of the 
Leith turnpike road, were, forty years since, a mass of sea sand, 
totally worthless. ‘This piece is part of the land formerly called the 
Figgate Whins, which was notable for its barrenness. Previous to 
1762 the site of Portobello, which joins Leith parish at this point, 
and the surrounding lands, were a moorish, furzy waste, of no value 
whatever for agricultural purposes, and mainly distinguishable 
from a desert by the presence of one human dwelling. In 1762, 
however, these lands were let at about £11 for several hundred 
acres, A few months after they were sold for £1,500. This land 
is now the site of the favourite watering-place, Portobello, containiny, 
in 1851, 1,449 houses, aud 6,932 inhabitants, 

Having briefly noticed the condition of the land previously to 
the application of the water, we will now consider the method of 
applying the water, and the cost of the operation. ‘The peculiar 
construction of the ground upon which the city of Edinburgh is 
built, comprising ridges and gulleys, tends to throw a great portion 
of the sewer-water in a direction exactly opposite to the river, 
called the Water of Leith, which skirts Edinburgh on its north- 
western side in its course to the sea at Leith. The greatest part of 
the sewer-water, therefore, wends its course to the sea in the 
direction of the Craigintinney estate through the village of Restalrig, 
whose sewage it receives as well as that of the village of Jock’s 
Lodge, the large engine depot and cooking establishment of the 
North British Railway, and the Piers Hill cavalry barracks. In its 
course the sewage burn receives very little spring water, and may, 
therefore, be considered as purely sewage, except in wet seasons or 
from heavy storms, and even then the area which it drains is too 
limited to cause its banks to overflow; therefore the water in all 
seasons is perfectly under command. There was formerly a water 
wheel at the Fillieside Farm steading which was turned by the 
sewer water; this probably suggested the idea of carrying the water 
upon a level from that point to the opposite end of the farm for the 
purpose of irrigation, which gave full control of the water over all 
that side of Fillieside Farm known as Fillieside Old Meadows, west 
of Burn. The Fillieside Farm at that time—about the year 1800— 
was occupied by a tenant of the name of Wright, to whom is due 
the merit of commencing the irrigation. He conveyed the water to 
the opposite end of the farm, and laid out the irrigation upon a plan 
suitable to the shape of the ground. Where the land lay with a fall 
one way he adopted the pane and gutter system, but where it was 
more uneven he employed the catch-watersystem. By these modes 
he irrigated the whole of that portion of the farm, about 30 acres. 
Having got this part into working order, Mr. Wright procerded to 
operate upon the Fillieside Old Meadows, east of Burn, and it order 
to have a full command of the water he cut a carrier alongsice the 
main farm road to the extreme part, known as Blackside Meadows, 
round which the carrier takes a circuit to Fillieside farm-house. 
This carrier is about 48 chains in length and by the road side is 
about 6ft. wide and 3ft. deep. The soil from this cutting probably 
went to fill up hollows in the part about to be irrigated. This por- 
tion of the irrigation is laid out similarly to the former, and was 
much more expensive. In addition to the expense of carrying 
on the works, another, and far more formidable one exists, 
namely, that of purchasing stock to consume the immense quantity 
of grass produced, for the system of rouping had not then been 
brought into operation, These and other causes obliged Mr. Wright 
to relinquish the farm before he had finished this part of the, irriga- 
tion, and, there being no law to the contrary, the whole of his out- 
lay became the property of the landlord. ‘The farm was then let at 
a greatly advanced rent to Mr. West, who completed the irrigation. 
In time, another change occurred in the occupancy, and ultimately 
the proprietor, Mr, William Henry Miller, took the entire estate into 
his own hands for the purpose of carrying out a more general and 
scientific mode of irrigation. He employed an engineer who took 
levels from the point at which the sewer water enters the estate, 
which gave an elevation of about 12ft. higher than the level carried 
along by the farm road by Mr, Wright ; this carrier is called the high- 
level, it branches off from the old Burn in a northerly direction 
between Lock Strand and Burniwards Meadows, and is carried along 
an embankment about 9ft. high and passes by Fillieside upper 
meadows and Fillieside Braes until it reaches the extreme 





end of the estate. A branch also strikes off from this level 
about three-fourths of the way through Fillieside upper mea- 
dows and then diverges to the south. The highlevel, on 
the opposite side of the Old Burn, takes a course somewhat 
a a with the main farm road to the extreme end of Craigintinny 

eadows ; it then turns suddenly towards the north, and, by means 
of an embankment and aqueduct, crosses the F'arm-road, and con- 
tinues about two-thirds of the way across the Blackside Meadows, 
when it turns to the west and runs nearly to Fillieside farm-house. 
Another branch runs from the point at the end of Craigintinny 
Meadows in a south-eastern direction by Southside Bank Meadows 
to the London road. The fences were all removed, and the land 
taken irrespective of pasture or arable; the different meadows were, 
of course, formed after the carriers were set out. The Fillieside 
Braes is a steep bank lying between the high and low levels, over 
which the water flows by its natural fall. 

The Fillieside - r meadows are pane and gutter artificially 
levelled, and are a ga upon inclines, the floating trenches 
spreading the water on, and the draining trenches carrying it off 
to the low level, where it is used a second time, if required. 

The Lock Strand Meadows are irrigated partly from the same 
level and partly from a carrier on the opposite side, and are also pane 
and gutter; the waste water is conducted under the embankment to 
the Fillieside upper draining trench. 

The Burniwards Meadows, running along the north side of the 
main Farm-road, are irrigated by a small carrier alongside the road, 
and drain into the same trench as the former. 

The middle Craigintinny, the Wheatfield, and the Triangular 
Meadows, also pane and gutter, on the south side of the road, are 
irrigated from the high level, the waste water draining off into the 
low level. 

The Craigintinny Meadows are a continuation along the south 
side of the road, also pane and gutter, irrigated from the high level, 
and drain into the low level ; they extend to where the carrier turns 
right and left. The Blackside Meadows are well planned and 
executed, pane and gutter, irrigated from the high level, after it has 

d over the Farm-road by means of the aqueduct; the northern 
side falls towards Fillieside Meadows, the southern side towards the 
road; both sides drain into the low level. Jenny’s Acre and the 
Garden Lot are irrigated from this level, and drain into the Old 
Burn. 

Southside Bank is the strip between the high and low levels, 
leading from the end of Craigintinny Meadows, in the south-eastern 
direction, to the London road. ‘This is a steep bank, very similar 
to Fillieside Braes, and is irrigated in a similar manner. This bank, 
as also the Fillieside Braes, was probably at some remote period the 
sea boundary, as all the land between them and the Firth of Forth 
is sea land. 

The Sea Meadows were formed about the year 1821, and for this 
purpose a carrier was cut from the low level at the point by the 
road where it branches off round the Blackside Meadows; this 
carrier was continued up to the London road. They are formed 
upon the same plan as the others, namely, open gutters and panes, 
but the ground required a great deal of levelling, and, being inter- 
sected by the Leith turnpike road, is laid out in two portions, called 
the Sea Meadows and the Upper Sea Meadows; the latter, lying on the 
south-west side of the road, and next the carrier, were formed first, 
and the water runs from them into a carrier on the north-east side 
of the road; but, as far the largest portion of the Sea Meadow lies 
on that side of the road, there are three sluices which deliver the 
water by means of inverted culverts under the road, where the 
water rises to the required levels and flows along the carrier right 
and left, according to the fall of the ground from the culverts to the 
extreme ends of the meadows, the south-eastern end being much 
wider than the other; extra carriers run across about the middle, to 
insure asupply of water to the lower parts. 

The Engine Meadows were formed in 1850, and occupy the entire 
southern portions of the irrigations, from the Sea Meadows to the 
extreme western end, and are wholly on the south side of the high 
level; the ground is formed in open gutters and panes, similar to 
the others, and are called Southside Bank East, Southside Bank 
West, and Wheatfield New. These meadowsare irrigated by means 
of a steam engine of about 8-horse power, which also works 
thrashing and other machinery. The water is conveyed by a 
carrier from the high level opposite the Upper Sea Meadows 
towards the centre of the part called Southside Bank East, and 
from that point by a drift or tunnel to the engine well, it is raised 
by the engine about 30ft., and runs through 16in. earthen pipes 
under the Farm-road, from thence it is conveyed by the carrier to 
the extreme western end of the irrigations, called the Wheatfield 
New Meadows. Another carrier diverges off from this one in a 
northern direction along an embankment about 7ft. high, nearly to 
the opposite side of the Engine Meadows, it turns along the high 
ground right and left, and the water flows out of each of these 
branch carriers on both sides. Another carrier was cut on the 
opposite side of the Farm-road in a north-eastern direction to the 
Southside Bank Meadows. The whole of the waste water from the 
Engine Meadows runs into the high level to be again pumped up 
by the engine. 

From a report on the Craigintinny Meadows made by Mr. 
William Lee in 1851, at the instance of the General Board of Health, 
it appears that the Fillieside Old Meadows, containing 53a. 3r. 9}p., 
cost £500 ; the New Meadows, containing 96a. Ur. 5}p., cost £1,300 ; 
the Sea Meadows, containing 40a. 3r. 11}p., cost £700; and the 
Engine Meadows, comprising 59a. 3r. 16p}., cost £2,000; making a 
total of lands irrigated 200a. 2r. 2}p., and a total of money 
expended in so doing £4,500. 

It will be seen that the cost of forming the Engine Meadows 
was £33 6s. 8d. per acre. This includes the cost of conveying the 
water to the engine, and the cost of the engine itselfi—the former 
£1,000 and the latter £250—the actual cost of forming the ground 
was, therefore, £12 10s. per acre. There are two watermen em-~ 
ployed, one by day and another by night, one being always on duty. 
There are never more than ten to fifteen acres under irrigation at a 
time—the whole is divided into districts which are operated upon in 

i It pies about twenty-one days to go the entire 
round of the irrigation. The first part is then commenced with 
again, and so go the rounds of the irrigation during the summer 
months. In the winter the irrigations are only applied occasionally, 
making in all about 224 days irrigation out of 865. About half the 
city of Edinburgh, but by far the most densely populated part, 
having from 80,000 to 90,000 inhabitants, discharges its sewage in 
the direction of the Craigintinny estate, and the average quantity of 
sewage water flowing is estimated by Mr. Lee at 220 cubic feet 
per minute. ‘The following table will show the approximate 
quaotity of water flowing, and the quantity actually applied in the 
irrigations during the 224 days it is in operation:—Per 
day, 316,800 cubic feet, 9,360 tons weight; per year, 
115,711,200 cubic feet, = 5,418,740 tons weight. Calling the part 
irrigated 250 acres, gives as follows per acre:—Per year, 462,845 
cubic feet, = 13,675 tons weight. Quantity actually applied in 
irrigation per 224 days :—284,047 cubic feet, = 8,392, tons weight. 

The large quantity of water flowing, as compared with the 
number of acres irrigated, giving 8,392 tons weight per acre per 
annum, or about 80in. in depth, without allowing for siorm water, 
and what runs to waste the 130 days the irrigations are suspended, 
is clearly much more than is required for irrigation. In many parts 
the ground is exceedingly soft and yielding, but there is a firm road, 
not irrigated to each rouping lot. All these roads (except the main 
stone farm roads), as well as the floating and rouping trenches, are 

din as appendages to the lots to which they adjoin, so that 
no land is lost to the proprietor on account of those conveniences. 

Mr. Lee estimates the annual expenses of applying the water to 
the old meadows at £48 for the 224 days irrigated, and the annual 
working expenses of the Engine Meadows at £117 12s. The latter, 
of course, includes the working of the engine, the waterman’s labour, 
and other incidental expenses. This is calculated at 10s. per 











12 hours, with coals at 6s. per ton; but as the engine works night 
and day, it is £1 per 24 hours. It raises about 500 gallons per 
This gives 


minute, by means of two pumps of 1ldin. diameter. 





£1 19s. 2}d. per acre as the cost of applying the water by steam 
power, and 5s, 03d. per acre by gravitation. 

Next, as to the results obtained by the application. The cut of 
the grass is let annually by public roup or auction. In 1859, the 
roup took place on the 31st of Magch, and the cutting commenced 
on the following day, with very goodycrops. The effect of the grass 
on the cattle is very marked and highly.favourable. The meadows 
increase in richness, and, consequently, in value, every year; the 
grass not only improves in quality, but gradually became thicker, 
five or six good crops are cut in the egurse of the season, five weeks 
is sufficient time to allow between each cut; if too long a period 
elapses between the cuttings the grass becomes lodged and rotted on 
the ground, and if cut in that state is much longer in starting again. 
In some of the best of the old meadows eighty tons per acre have 
been cut in the course of one season; an acre of such grass will 
keep eight or ten cows through the summer, and the prices obtained 
in 1859 ran from £20 to £25 per imperial acre for the old meadows 
collectively. 

In 1860, owing to severe weather, the first roup of the Craigin- 
tinny Meadows did not take place until the 28th of April, a fort- 
night later than had ever been before, and a month later than in 
1859. Even, then, there were large patches where the grass was 
cut last, and had not sprouted again to cover the ground before the 
first severe frost set in on the 20th October; where vitality seemed 
entirely destroyed the ground was in these patches covered with a 
crust of dead fog without a living blade of grass upon it. The lots 
not being all equally forward it was determined to have a second 
roup of the later lots; the few first lots were, therefore, taken pro- 
miscuously here and there amongst those intended for the second 
roup. It appeared these lots had not been cut so immediately 
before the severe frost set in, consequently the ground was not 
covered and protected from the effects of the frost. 

Having disposed of these oid lots, they commenced with 
the Sea Meadows below the Leith turnpike road. Lots 1 and 2 are 
very much acted upon by the sea, as they commence at the end of 
the sea wall built by the railway company, and will soon apparently 
be wasked away. These lots were, on that account, not offered. 
Lots 3 and 4 are similarly affected, but not to the same extent. 
These two lots now form one, and were let at a comparatively low 
}rice—£18 per acre. Lots 5 to 63, which comprise the whole of 
the Sea Meadows, ran pretty regular, ranging in price from £20 per 
acre, the lowest, to £37, the highest. They next proceeded with 
the Upper Sea Meadows running from Lots 64 to 81: there were 
four lots which had suffered very much from the frost, and were 
reserved for the second roup; the other lots ranged from £22 5s., 
the lowest, to £40 5s, the highest. Burniward’s meadows, consist- 
ing of nine lots, ranged from £28 153., the lowest, to £33 10s., the 
highest. Fillieside old meadows, east side of Burn, from No. 30 to 
59, excluding four damaged lots reserved for the second roup, 
ranged from £22 1ds., the lowest, to £36 5s., the highest. Frillieside 
old meadows, west of Burn, comprising Lots 1 to 29, averaged 
rather more per acre than those east of Burn. The Fillieside Braes 
the Upper Fillieside and Lock Strand Meadows realised a great 
advance per acre above any of the others. This may bo attributed 
to its being better land in nature, and better formed, being all in 
pane and gutter, with a good fall, there was not a failing patch, 
the grass was splendid, and quite fit to cut; several lots made over 
£40 per acre, and the three portions averaged over £35 per acre. 
It was a subject of remark that, although the roup was a month 
later than the year before, the grass had let at from £2 to £3 per 
acre more, showing either a gradually increasing quantity, and 
consequent value per acre, or else an increased demaud, requiring, 
if possible, an increased area under irrigation. 

The second roup took place on the 18th of May; but the effects 
of the first were still visible, and probably a great many of the lots 
would not regain their former vigour during the summer. ‘To 
guard azainst a recurrence the time for cutting the grass is limited, 
by the conditions of sale, to the 10th of October; and under no 
pretence whatever is it to exceed that time. Previously to the year 
1860 the time for discontinuing the cutting was 15th October, and 
then a few days of grace were allowed to the 20th October, the 
very day on which the severe frost of 1859 commenced. 

The lots rouped were as follows:—Blackside Meadows, 26 
Upper Sea, 3; Southside Bank, 2; Fillieside Garden, 1; Craigin- 
tinny, 16; Wheattield, 4; Fillieside East, 4; Triangular Lot, 1— 
total number of lots, 57. 

These lots averaged a little over £25 per acre, which, to the seller, 
is probably less than the year before; but to the purchasers more. 
1860, from May 18th to October 10th, equal 20 weeks 2 days; 
1859, from April 18th to October 20th, equal 26 weeks 4 days. 

£1 4s. 7}d. per acre per week—20 weeks 2 days, equal £25 per 
acre. £1 4s, 73d. per acre per week—26 weeks 4 days, equal 
£32 14s. 10}d. per acre—probably more than the average of 1859. 
It will be observed that nearly all the lots reserved for the second 
Troup were upon the heavy clay land, in the centre of the irrigations, 
showing clearly that clay soil is much more injuriously affected by 
severe frost, and later in the spring growth than lighter soils, but as 
the summer advances it produces crops equally heavy if not more 


80. 

When the branch of the North British (at that time the Dalkeith) 
Railway was made in the year 1834, a jury awarded that the railway 
company should pay £640 per Scotch acre, for the land taken in 
going through the Sea Meadows, which they assessed at thirty-two 
years’ purchase, on an annual value of £20 per acre, there 
was no severance, as the railway ran alongside the turnpike 
road the whole of the way. Taking that as a data and 
taking the annual value at £29 33. 6jd. per imperial acre the 
190a. 2r. 26}p. at the present time represents a value of £932 17s, 4d. 
per acre, or £177,867 ; and assuming again that the annual value of 
the land before it was irrigated was £5 per imperial acre (quite a 
high estimate for it altogether a: that time), would represent a value 
of £160 per acre, or £30,506, which, deducted from the forme, 
leaves a balance as the increased value of the land by irrigation «f 
£147,361, and that by an outlay of £2,500; and it is somewbit 
remarkable that the railway company requiring about four Scoth 
acres at £640 per acre, or £2,560, actually paid for the whole of -he 
irrigations. It appears that Mr. Miller, the proprietor of the 
meadows, would have given the railway company the landthey 
required upon condition of their carrying the railway along the 
outside by the sea, as the railway works would have sheltzred the 
meadows from the ses, but this they refused, as they would have 
had to construct a sea wall about a mile in length ; but itis »robable 
they would have made a better bargain by accepting the offer, as 
they had to pay for a heavy lawsuit as well as for the land. 

The Engine Meadows are not nearly sv productive asthe older 
meadows. For this there are various reasons. In the irst place, 
they have only been made ten years, and have not, theefore, had 
time for the irrigation to develope its effects, and te sewage, 
having to be pumped by steam power, the land probaliy does not 
get so much as it would if it ran over by gravitatbn, and the 
carrier having to run a long distance nearly upon alevel, causes 
the heavier particles of the sewage to fall before + reaches its 
destination, the sewage is, therefore, weaker. nd again, in 
forming the ground, due care was not taken to ke@ the best soil 
at the surface. In the Fillieside and the Sea Medows, where it 
was all sand, that precaution was not necessty. The same 
may be said of the Blackside Meadows, which wee all clay; but 
in the Engine Meadows, where there was a goo top soil with a 
gravelly hungry subsoil, the case is widely diferent. Another 
reason which operates seriously against the Ensine Meadows is, 
they had been shallow drained with tiles, and ir places, where the 
soil has been taken away, the water gets into tie drains before it 
has done much good ‘to the land. But andher and, perhaps, 
stronger reason than any, is that too much was attempted at once, 
as the land requires more water the first few years than it does 
after it has been well dosed with it. Had thrty acres have been 
taken instead of sixty, they would have beenorought into working 
order, and the other thirty could then have ben operated upon. 

Mr. Brice has very judiciously broken up -wenty-five acres of it, 
which will enable him to cultivate and enria the weak parts where 
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the soil was removed ; and he can alternately lay down with Italian 
rye grass, which is more profitable for two seasons than old 
meadows; while this is going on he will be enabled to do as much 
for the thirty-five acres of meadow as he could before for the sixty 
acres, and when that is sufficiently enriched, he will be able to do 
the same for the remaining twenty-five acres. It takes some time 
to bring meadows irrigated with town sewage up to their maximum 
production—they continue increasing in richness every year for a 
long time before they reach that point; for instance, the Sea 
Meadows in 1850 only averaged about £17 per acre, whereas, in 
1860, they realised £27 13s, 6}d. per acre, 

The time occupied in going the entire round of the irrigation is 
about twenty-two days, this is repeated about ten times in the 
course of the year, or about 224 days are occupied in irrigating, out 
of the twenty-two days it requires six days to irrigate the 
35a. Or. 8309p. of the Engine Meadows at present under irrigation, this 
being repeated ten times, takes sixty days, or £60, to irrigate the 
35a. Or. 303p., or £1 14s. 1d. per acre, nearly seven times as much as 
the Uld Meadows cost by gravitation, a circumstance rather un- 
favourable for employing steam power where it can be avoided, 
unless upon a large scale. 

The rouping of the Engine Meadows did not take place until the 
first week in June, when the prices realised averaged a fraction over 
£16 per acre, which, allowing for the shortness of the time—from 
the beginning of June to the 10th of October, little more than four 
months, and that after the first and most valuable part of the season 
was over—was not a bad price. 

Taking the Engine Meadows at present under irrigation at 
35a, Or. 30}p., and the price per acre £16, the results of the letting 
will be as follows :— 





























No. of | i Price per | Total 
Lots. Name. Quantities. acre, | amounts. 
a4 R P| £ ss a, s. d, 
10 | South Side Bank East ..| 5 3 38 >? 
10 Do. do. do. West me 61 oot | 
21 Do. do. do, do. ..| 14 1 43 | 
12 Wheatfield New .. | &§ 2 19 | 
f 
58 a 0 ag] 16 0 0 | 50s 0 0 
Average of Old Meadows .. ..| 190 2 263) 29 3 6% |5,563 5 7} 
Totalamounts .. .. «| 225 8 17} 6,126 5 7h 











Assuming the foregoing data to estimate the value of the irriga- 
tion on the Engine Meadows, which, as the part at the time in 
plough was to be laid down with Italian rye grass that season, is put 
at the quantity formed for irrigation by the engine, namely, 
59a, 3r. 16}p., which, at £16 per acre per annum, represents a value 
of £512 per acre, or £30,604; and, taking again the value at £5 per 
acre before irrigated, represents a value of £160 per acre, or £5,600, 
which, deducted from the former, leaves an increased value by the 
irrigation of £25,044, amply sufficient to justify an outlay of £2,000. 

The results obtained by the application of town sewage to these 
meadows is now brought to a close, and the facts and statistics 
clearly show that the late Mr. Miller, the proprietor, realised the 
sum of £172,405 by an outlay of £4,500 in putting under irrigation 
250a. 2r. 23p. of his land with a portion of the sewage of Edin- 
burgh. It must be borne in mind that upon the irrigated lands no 
buildings are required, consequently no expenses arise from repairs, 
insurances, &c. It is also worthy of remark that no account has 
been taken of the benefits conferred upon the arable portion of the 
estate by the application of immense quantities of sediment manure 
collected annually out of the large carriers during the winter. 


LocuenD Meapows. 


These meadows are situate immediately behind the locomotive and 
cokeing establishment of the North British Railway, adjoining the 
village of Ristabrig and the London road leading into Edinburgh ; 
they comprise about thirty acres. That part lying north of the 
sewage burn is the property of the Earl of Moray, and forms a part 
of the Lochend Farm. ‘The part on the south side of the burn is 
held, under lease of Sir James Montgomery, by Mr. John Brown 
for a long term, and is underlet with the other parts; and the piece 
behind the church at Ristabrig is part of the glebe land at Leith 
and is also let with, and forms a part of, what are called the Loch- 
end Meadows, now in the occupation of Mr. Scott. 

The Old Meadows were formed by Mr. Baird, about the year 1790. 
and were the first meadows brought under irrigation with the 
sewage of Edinburgh. The whole is irrigated by gravitation, and 
a large portion of it is pane and gutter, but it has not been so 
scientifically formed as the Craigintinny Meadows; the ground lies 
more in its natural shape. There are considerable sweils about it, 
and in some parts the catchwater system is mixed with the pane 
and gutter, and some of it is much too flat; it is alluvial soil 
almost black, and sometimes gets so rank that it has been taken 
away a spit deep and used as manure on the arable part of the farm. 

These meadows, get the use of the water on its way to Craigin- 
tinny Meadows. It is, therefore, stronger than when it reaches 
them—indeed, it has been a matter of complaint that it was too 
strong, and there were no means of diluting it, therefore it did not 
answer so well. Mr. Oliver, who occupied the meadows some 
years since, made this complaint, and Mr. Taylor still makes the 
same complaint, but says it is better in that respect than it used to 
be, since Edinburgh has been more plentifully supplied with water. 
To remedy this, in a degree, a large pit or tank was made, through 
which the sewage runs, and which collects a large quantity of 
sediment, which is carted away to other parts of the farm. 

From the fact that the Lochend Meadows having about the same 
flow of sewage as the Craigintinny, which are about eight times the 
area, it might be expected that they have attained a much higher 
state of fertility; but (with the exception of one piece, which is 
very sound, with a good slope, and facing the south) such is not 
the case. It is found in practice that very little benefit—if not 
positive injury—is derived by the application of more sewage than 
is applied on the Craigintinny Meadows—namely, about 8,000 tons 
per acre per aunum. 

The part north of the sewage burn has a good aspect, and lays 
with a good fall, and is, therefore, the best part. It draius itself 
quickly, and is very sound. A large carrier runs along the upper 
side of this part to the extreme end; and a good stone road runs 
alongside the whole length of it, which serves all the lots. 

The opposite side of the stone road is cropped alternately with 
Italian rye grass two years, and then early potatoes, after which it 
is sown again with Italian rye grass. This piece, comprising about 
ten acres, rises to a considerable eminence, and is irrigated by 
means of a water wheel worked by the sewer water, which pumps 
up a portion of the water after it has passed the wheel. The pump is 
of very simple construction, with four cylinders and two wooden 
levers, each end of which works one of the cylinders. The levers 
are acted upon by a crank direct from the water wheel, and, 
having alternate action, keep up @ continuous supply of water 
through a 5-in. iron pipe, with hydrants every chain's length, until 
it reaches the top of the field. There are treuches cut along the 
slope of the field, upon a level from each of the hydrants, for the 
purpose of irrigation as well as rouping divisions. 

This piece of land is a loose, gravelly soil, with a subsoil of sand 
to # great depth, which is in process of being carted away to Edin- 
burgh for building purposes, Many of the carts sent for sand bring 
a load of rubbish and shoot down, to make up the ground. The 
sand pit extends across the whole piece. This land drinks up the 
water as fast as it is applied, for which reason gutta-percha hose is 
attached to the hydrants, as the water would not flow half-way 
from one trench to the next. It oozes out to the bottom of the 
sand pit perhaps 20{t. below the surface. 

It was sown down with Italian rye grass in 1857, after a crop of 





early potatoes ; and one crop was taken off that autumn, sold for £5 
per acre. At the time of the author’s visit, in 1859, the end of May, 
the second crop was being cut. The realised at the roup 
were, £35 10s. the lowest, to £38 15s. the highest, per acre. 


(To be continued.) 





INDIAN HYDRAULIC ENGINEERING. 


Two years ago the condition of the navigable channels of the 
Hooghly was such as to demand the serious and immediate attention 
of Government. The deterioration of the river had.been the subject 
of discussion for many years, and in 1854 had been formally 
inquired into by a committee of three ex: gentlemen 
specially deputed for the duty. But, as is usual with us in this 
country, the report, which showed that two of the members held 
one opinion, while the third held another, was the only result of 
the inquiry, and eight more were allo . to 
away without anything in the way of remedial measures being 
attempted. Meanwhile the tonnage of the ships visiting our port 
was steadily increasing ; and deeper draught and increased 
numbers gave a yearly a. to the question of the 
river channels, At length, in 1862, Col. Strachey, at the instance 
apparently of Captain Reddie, brought the matter before the Supreme 
Government, and obtained sanction for a small expenditure 
(£2,000) on some experiments for the purpose of removing the 
worst shoals. The experiments consisted of attempts to rake up 
the surface of certain of the more dangerous sands, and, by 
suspending their materials in the current, to facilitate the removal 
of the silt to deeper parts of the river. The apparatus employed for 
this purpose was a drum, armed with curved projecting teeth, which, 
being towed by a small steamer, raked up the surface of the sands 
over which it passed, and, to a certain extent, carried them up into 
the tidal stream. The comparatively small sum allotted to the 
experiments did not suffice to allow of their being prolonged to a 
decisive conclusion, as much was consumed in alterations and 
repairs of the apparatus first constructed. Moreover, the season 
was unfavourable, and the steamer with which the experiments 
were made, the Sitang was too small and of insufficient power; 
but a certain deepening of the river was effected (on the James and 
Mary Sand), of 2}in. a day, on an average. Other forms of appa- 
ratus were suggested by Mr. Leonard, but not tried; one of which 
—a tubular rake—is an adaptation of a contrivance suggested by 
Mr. Ellet*, for the deepening of the Mississippi bar. ‘This, in its 
original form, consisted of tubes or hollow wrought iron oylinders, 
“attached to the bow, stem, and sides of asteamboat. . ... The 
cylinders should be of wrought iron, 18in. or 20in. square, and 
about 20ft. or 25ft. long, and open at both ends. The lower and 
forward end should be sunk deep enough to cut 8in. or 10in. into 
the soft mud of the bar, and the upper end should lead nearly or quite 
to the surface of the water. Each tube should have an inclination 
from the surface towards the bow of the boat ; the forward end being 
down, and cutting into the mud of the half fluid bar.” As devised 
for the Mississippi, the bar of which is semi-fluid, and has a very 
level surface, the apparatus would be inapplicable to our river, the 
shoals of which are, for the most part, of hard fine sand, and of 
great variation in level. In the Hooghly, moreover, it is not abso- 
lutely necessary, as in the Missisippi, to lift the materials into the 
surface current, one or two feet being sufficient to bring them into 
the sweep of the stream. The rake devised by Mr. Leonard consists 
of two rows of triangular tubes, each 18in. in length, set at an incli- 
nation of 45 deg., and bolted on to a framework of timber and bar 
iron, ‘The rake, would be of a length equal to the beam of the 
steamer employed, and which would tow it aft in a manner similar 
to the drum already tried. 

Another still simpler machine, suggested by Mr. Obbard for the 
same purpose as the above, is a drag in the form of a hollow tubular 
truncated wedge, which would rest flat on the shoal, with a smaller 
endaft; being open at both ends, but the sectional area of the larger, 
at which the water enters, being more than double that of the smaller 
end by which it passes out, it follows that the water passing through 
it would have at its exit more than double the velocity that it had 
on entering; the difference of the two ends is such that the exit 
stream, after allowing for retardation by friction, would have double 
the velocity of the stream in which the machine works. The form 
of the machine is such as to cause the outflowing current to impinge 
on the surface of the shoal, and it is thought that the eddy produced 
would raise the surface sand sufficiently to allow of its being carried 
away by the stream. The machine is, of course, only applicable to 
shoals, with a loose surface of tolerably fine materials, but the appa- 
ratus is 80 —- and cheap, and so easily manageable, that it seems 
well worthy of a trial. 

The removal, or rather the diminution of the more dangerous 
shoals by the aid of some such apparatus as those above described, 
seems practicable, and safe to attempt. In the present state of the 
shipping traflic it would probably_be found, if successful, well, worth 
the expense incurred ; but without further data than we have in the 
experiments hitherto made, this may, perhaps, be an open question. 
There is no question that any improvement produced would be 
merely temporary, and a constant expenditure would be required to 
keep down the shoals. This fact is clearly apprehended by Mr. 
Leonard, and he has, in the report lately published by Government, 
entered very fully into the whole question of river obstructions, and 
especially the local causes which he conceives to produce those in 
the Hooghly. 

Starting with the general proposition that the general cause of 
the formation of shoals is the checking of the current at the spot 
where the shoal forms, and the consequent depositions of the part of 
its sediment, Mr. Leonard applies this fact to the ascertained con- 
formation of the Hooghly channel, and shows that at each point at 
which shoals occur there is a check to the flow of the current. In 
the case of the Moyapoor and Royapoor sands, the river has, as Mr. 
Leonard shows, an increased sectional area at these places, and hence 
the assigned cause is strictly applicable, and the remedy is rightly 
suggested, viz., the artificial contraction of the river channel by 
means of spurs thrown out from one or both banks. We will not 
attempt to discuss now the engineering difficulties and the possible 
risk attending such measures, but these are doubtless fully appre- 
ciated by Mr. Leonard, 

We pass on, therefore, to speak of the James and Mary sand, on 
the causes of which Mr. Leonard differs considerably from Mr. 
Obbard, the late river surveyor ; and in discussing which, although 
on so difficult a question we would speak cautiously, we scarcely 
think that Mr. Obbard has quite correctly estimated the modus 
operandi of the local agents. 

The position of this dangerous sand, we need hardly inform our 
Caleutta readers, is immediately above the confluence of the Roop- 
narain, the channel of which, for some distance above, is larger 
than that of the Hooghly. The Roopnarain enters the Hooghly 
almost at right anules, and below the junction at Fort Mornington, 
the combined streams continue in the direct course of the former 
river, viz., due eastward, as far as Diamond harbour. The stroug 
ebb tide from the Roopnarain, therefore, rushes t the mouth of 
the Hooghly, and to this Mr. Leonard attributes the checking of the 
Hooghly current and co uent formation of the James and Mary. 

Above the James and Mary, and opposite Fulta Point, is the 
confluence of the Damoodah river, which enters the Hooghly at a 
somewhat acute angle, while the combined channels below the 
junction have a direction which is almost a resultant of those of the 
two rivers. It is to the action of tle Damoodah that Mr. Obbard 
attributes the formation of the James and Mary. He considers that 
where the Damoodah closed, and its waters turned into the Roop- 
narain, the course of the ebb stream in the Hooghly would be from 
Fulta Point across to the western bank of the Hooghly, and that its 
scour would be sufficient to deepen the western gut (one of the two 
shallow channels over the James and Mary), while the eastern gut 
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would be closed. The action of the Damoodah he considers to be to 
drive the Hooghly waters from their natural course, and (as we 
understand it) to distribute the stream over the whole bed of the 
river, instead of allowing it to flow mainly in one deep channel. 

To this argument Mr. Leonard replies that, were the Dam 
the chief agent in the formation of the James and Mary, we might 
expect to fiad a similar shoal below the confluence of the Roopua- 
rain and Hooghly ; whereas the fact is that, from Hooghly Point 
(opposite the mouth of the Roopnarain) down to Calpee, the river 

ows in a magnificent channel, unobstructed by any shoal. He 
ints out, moreover, that, above the junction of the Damoodah, 
‘there is a sand which could hardly be accounted for in any other 
way than by supposing that the D. the current of 
the Hooghly at the junction, causing it to dropsome of its silt there, 
and thus form the Fulta Sand.” 

So far as any data for sag We opinion are given in the 
reports before us, that put forward by Mr. Leonard seems most in 
accordance with the facts of the case; and we can scarcely concede 
Mr. Obbard’s fundamental propositior that no stream can have an: 
effect above its source. On this head we think Mr, Fergusson’s 
views, if somewhat hyperbolically expressed, more in accordance 
with fact, as well as a priori reasoning, viz., that any obstruction in 
the course of a stream affects its entire channel above and below. 
It may be that the Damooda, by driving the Hooghly current more 
to the westward than it would otherwise course, makes it to join 
the Roopnarain at a less favourable angle than it would otherwise 
do, but beyond this we cannot, at present, see in what wa the 
former river can assist in the formation of the James and ° 
Mr. Leonard tells us that the united waters of the Hooghly and 
Damoodah scour out a fine channel below their confluence, which, 
however, instead of being continued for many miles, suddenly ends 
in the sand at Orossing Creek. In the rains the Hooghly stream is 
sufficient to keep open the “ western gut” in spite of the stream 
from the Roopnarain; but in the dry weather the larger bulk of 
water which enters the latter river gives such a preponderance to 
its ebb current, that it obstructs the flow of the former through the 
“western gut,” forcing the water eastward over the shallow of the 
James and Mary. 

We must confess, however, that many data, which seem very 
desirable to enable a correct opinion te be arrived at, are wanting in 
the published report; such as the rate of the ebb flow in different 
sections of the river between Fulta, Hooghly Point and Tamlook, 
and the sectional area of the channel at all the critical points 
These have, apparently, been submitted with the original report, in 

rt at least, and they have doubtless been considered by Mr. 

eonard, before arriving at the opinion he enunciates. We cannot 
but regret that in a report of so important and valuable a character 
as that before us, considerations of economy should determine their 
publication in an imperfect form. Bark 


If Mr. Leonard's views be correct, the measures propos by him 
for the improvement of the river at the James and Mary seem 
admirably fitted to attain the end in view. Iu brief, they may be 
described as an attempt to throw the current of the Roopna- 
rain more to the southward, by a spur at Fort Mornington 
Point and that of the Hooghly into the “western gut,” by a 
spur at Crossing Creek, thus causing tho two streams to meet 
at a more favourable angle. One result of these works would 
doubtless be to increase the cutting in the bay now forming in the 
right bank of the Hooghly, below the Rvopuarain and opposite 
Hooghly Point; but this would probably not seriously injure the 
channel below, merely rendering 1t slightly more circuitous than at 
present. The success of spurs in dealing with large rivers has been 
roved by Major Harris at Neuraj near Cuttack, and also in the 
ndus; and although neither of these are tidal strearns, there seems 
good reason to conclude that, with certain precautions, similar 
works may prove of benelit in our own more important river. 
Nothing will of course be done until Mr. Leonard’s return from 
Europe (where he is now engaged in the examination of Austrian 
works at the Sulina mouth of the Danube), but we have good 
reason to trust that the days of timid apathy in dealing with our 
river have gone by, and Mr. Leonard's return will probably be the 
signal for entering on an active course of improvement.—Ca/cutta 
Engineers Setedl 





A New Canat in Howianp,—On Wednesday ten horses and a 
large quantity of implements were shipped on the screw 
steamer Ivanhoe (Bowden, master), at Leith, for Amsterdam, for the 
construction of a canal from Harlin to Amsterdam, said to be twelve 
miles in extent, for which Messrs, Lee and Freeman are the con- 
tractors. 


RATLROAD-MAKING IN Kansas,—An American paper states that a 
contract has been made with influential Germans to bring from 
Germany 2,000 men, who will each take a tract of the Kickapoo 
Railroad lands in Kansas, and work out the value on the railroad, 
An agent is now iu Germany for the purpose of forwarding the 
men, and they are expected to arrive in May. 

Cuosing A Mine At Brapvrorp.—For several years an anthracite 
mine has been worked at Bideford, East-the-Water, and has raised 
culm enough to supply the lime kilns in the town and neighbourhood. 
The article raised was considered inferior to that of the Welsh calm, 
but by a judicious mixture of the two it answered admirably ; but 
it would appear that a sufficient quantity has not been raised to pay 
working expenses, and the concern became an unprofitable invest- 
ment, and the mine has now been closed. 

Tue Great Norruern Trarric.—The Great Northern Reail- 
Railway Company are about to make extensive alterations at their 
coal yard in Doncaster. The growing importance of the coal trade, 
and the convergence of several independent lines in and near that 
town, have induced the directors to decide that the present coal yard 
shall be appropriated for a 3 station, and they have entered into 
negotiations with the corporation for the purchase of thirty acres of 
land for the new coal depot. 

Beti-music ror Paris.—The tower of the church of St. Germain 
L’Auxerroix is about to receive a very perfect chime, consisting of 
no less than forty bells, which ,will play twice every day; and the 
machinery setting them in motion is so arranged that any number 
of tunes may be played upon them. ‘Ihe well-known mechanician 
Collin, has constructed a gas engine, in which the air is condensed 
to twenty-one atmospheres, and thus sets in motion a number of 
small cylinders, which act upon the bells on the musical-box 
principle. M. Collin is now engaged upon a series of experiments 
in which electricity forms the motive pow er.—Builder. 

Baisto. anp Exeter Rarmway.—The Earl of Devon has, at the 
invitation of the board of directors, accepted the seat at the board 
and the chairmauship of the company vacated by the lamented 
death of the late respected chairman, Mr. Buller, M.P, Mr. 
Michael Castle succeeds Mr. Wm. Day Wills as deputy-chairman, 
Mr. Wills having expressed his wish to resign that office, retaining 
only his seat as a director, which he has held from the original 
formation of the company, being named in the Act of Incorporation 
as one of its first directors. ‘These appointments were resolved 
upon at the meeting of the board on the 12th inst.—Bristol Times 
and Mirror. 

Ramways 1n Ataents.—(From our Correspondent.)—The Algerian 
network is composed of two great lines—ouv from Algiers to Oran, 
following the valley of the Chelif, and the other from Philippeville 
to Constantine. ‘he Paris, Lyons, and Mediterranean Railway 
Company—which, not content with lines in France, has actually 
cast an eye upon French Africa—proposes to prosecute the works 
this year with great activity. A sumof £240,000 has been sub- 
scribed upon its budget for tue commencement of the work, £120,000 
of which is derived from the subventions accorded by the State. 
The £240,000 will be employed on the line from Algiers to Oran, 
on which 30§ miles are already in uperation. On the Philippeville 
and Oonstautine line the earthworks are commenced between 
Philippeville and the village of St. Charles. 
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Tne objects of the present invention, communicated to Mr. W. E. 
Newton, by William Bellers, engineer, Philadelphia, U.S., are, first, 
to effect the lifting of the tool from the work on the back stroke of 
the planer in any position of the slide rest. 

Second, to provide a thorough protection to the wearing surface 
of the slides, from the chips or dirt incidental to the working of the 
machine. f 

Third, to insure a constant and uniform lubrication of the slides, 
without undue loss of oil. 

The nature of the invention can be understood from the following 
description of a machine built on the improved plan. 

In the accompanying engraving Fig. | is a front elevation of the 
machine, showing part of the table and bed in section; Fig. 2 is a 

slide elevation of the machine, showing the cross-head and part of 
the bed in section ;; Fig. 3 is a front view of the cross-head, with 
the circular piece removed from the saddle to show the interior; 
Fig. 4 is a plan of the saddle and cross-head, shown partially in 
section ; Fig. 5 is an end view of the cross-head. All machines of 
improved construction for planing metal are so arranged as to be 
able to adjust the feed for planing horizontal, vertical, or angular 
surfaces ; and such planers are advertised as having positive geared 
feeds, self-acting in all directions. The horizontal feed is in every 
case obtained from the motion of the saddle on the cross-head, while 
all the vertical and all the angular feeds are obtained from the slide 
rest upon the saddle, which may be set vertically, or have its line of 
motion adjusted to an angle with the cross-head. This, of course, 
necessitates the turning of a portion of the saddle on a centre, and 
through this centre the power to operate the down feed is, in most 
cases, couveyed. 

In order to relieve the tool from needless wear during the back 
stroke of the planer table, it is hung in what is called au apron, so 
adjusted as to allow the tool to swing loose on the back stroke of the 
planer table, but to be held rigidly when cutting. In ‘arge planers, 
where the weight of the tool is great, and in all fine planing, this 
liberation of the tool is not sufficient of itself, but some arrangement 
must be added whereby the tool point shall be actually lifted clear 
of the work on the back stroke, and dropped into place ready for 
the cut after the article to be planed has passed onller it. By the 
present invention the tool may be lifted in every position of the 
slide rest, and this may be done from within the cross-head without 
interfering with any of the machinery for working the feeds which 
——- the centre, about which the adjustable part of the saddle 
rotates. 

In the annexed engraving A is the cross-head of the planing 
machine; upon this slides the saddle B, which carries a circular 
piece C, which is guided in turning by a circular groove in the 
saddle, a corresponding tongue on the circular piece C {fitting 
therein. This groove also serves for the bolt which holds the circular 
piece in position to slide in. Upon the circular piece C moves the ver- 
tical slide rest D, to which is attached a frame E, which carries the 
tool “ON ¥. This frame E vibrates to a limited extent around a 
journal G, at the lower end of the slide rest D, and is held in posi- 
tion by bolts in the curved slot H. The object of this vibrating 
motion is to enable the tool to be adjusted in reference to the work, 
and to so set it?that on vertical or angular feeds it can be made to 
clear itself on the back stroke. The tool itself is bolted to the apron 
F, which is hinged at its upper end to the frame 5. 

In horizontal planing machines the frame E sets vertically, i.e., 
the hinge of the apron is square with the vertical slide, and in iting 
its motion is on a plane coincident with the line of motion of the 
vertical feed, but at right angles to the direction of the cross feed. 
On machines provided with vertical and angular feeding, the feed is, 
however, accomplished by a movement of the vertical slide, and not 
of the saddle on the cross-head, hence the frame E must be so set 
that the plane of motion of the apron must be at an angle with the 
line of motion of the slide rest, in order to let the tool point lift 
away from the work. In the centre of the saddle B are bevel wheels 

which convey the feed motion from « shaft within the cross-head to 
the nut of the screw I, and it is around these wheels as a centre that 
the circular piece C can be rotated. The frame E also vibrates 


sround its journal G as a centre, and it is through these two centres 
that the power to lift the tool apron must be conveyed, while the 





position of these two centres is continually varying on a line radial 
to the centre of the circular piece C. ‘To accomplish this an annular 
8 is made in the saidle B, and a toothed wheel K is placed 
therein. This space is concentric with the circular piece C, and the 
toothed wheel K has its bearing outside of the bearing of the centre 
bevel wheels. Gearing into this wheel K, isa pinion L, the shaft 
of which extends through the saddle, and carries a cord wheel M on 
the inside of the cross-head. The toothed wheel K has attached to it a 
segment M, in whichisa cam grooveor spiral slot, eccentric tothe wheel 
K. In this groove slides a block which is attached to the end of a pipe 
O which surrounds the vertical feed screw l. This pipe O extends 
above the top of the saddle and carries at its upper end a pair of 
elastic clamps P, which by friction actuate a flat rod Q, which 

sses the whole length of the vertical slide on its side next to the 
saddle. The lower end of this rod Q is thickened up and has a hole 
morticed through it. In this hole the long arm of a bell crank lever 
S fits loosely, and its short arm extends down immediately behind 
the tool apron, so that if the long arm be lowered it will push forward 
the tool apron, and when it is raised allow it to fall back into its 
place. Around the cord wheel M passes a cord which extends the 
whole length of the cross-head guided over sheaves at each end. 
To one end of this cord is hung a weight; the other end, which is 
attached to any part of the planing machinery, will impart to it a 
reciprocating motion corresponding with the motion of the table, 
but occurring only at each end of the table movement as in all the 
arrangements for lifting a tool now in common use. The amount 
of this cord motion must be somewhat more than enough to move the 
eccentric slot in the segmental piece N its entire length, and thus 
raise and depress the rod Q by means of the elastic clamp P and pipe 
O its full amount, the cord slipping its excess of motion on the wheel 
M. The counterweight attached to the cord must be heavy enough 
to do the work, but not so heavy as to cause needless friction on the 
wheel M. When the verti slide is turned into any new 
position, the pin in the spiral slot will drag the toothed 
wheel K around the cord wheel M, slipping within its encir- 
cling cord, and as soon as the machine is started the parts will 
adjust themselves to the new position, so that, no matter at what 
angle the vertical slide stands with reference to the cross-head, 
the tool-lifting apparatus will work. Many devices have been 
used to raise and Goer the point of the tool. In some of these there 
has been a cord, ing in front of the saddle, arranged to move a 
wedge or inclined plane behind the tool spron, in which case the 
lifter can only be used when the slide rest is vertical or at a right 
angle in either direction. In other machines, in which the feed 
motion for the vertical slide is operated by a ratchet on top of the 
slide, and not at the end of the cross-head, the power which gives 
motion to the ratchet is used to work a cam which lifts the tool 
— This last plan is not, however, applicable to the form of 
slide rest above described. In all planing machines the apron must 
be back in its place, firmly seated against its metal support, before 
the tool enters the cut. If by any accident, such as the breaking of 
the lifter cord while the tool is ups the point of the tool should not 
fall in time for the cut, but should, in process of the feed, strike the 
unplaned part of the metal, the lifting gear is usually broken by 
being subjected to this undue strain. To avoid this trouble 
springs have been placed under the apron so that the lifting power 





may be elastic, the springs being so arranged as to yield and the 
apron pressed home, even if the lifter is still holding it up. But in 
the present machine this difficulty can never result in harm, for by 
the use of the bell crank § the strain brought to bear on the tool will | 
press back the apron towards its seat, transferring the direction of | 
the motion to an end movement of the rod Q, which will slide in its | 
elastic clamps without harm to any partof themachinery. The bell | 
crank, or any equivalent thereof, whereby the motion of the apron | 
in being forced back shall be changed in direction and made to move | 
the lifting gear without harm, is an important feature of the inven- | 
tion. This improvement consists in providing a definite amount of 
reciprocating motion 1adial to the centre of rotation of that piece in 
the slide rest which determines the angle to be planed, and in so 
arranging the devices which impart movement to the apron, that an 
undue pressure upon the apron when raised, will cause it to fall back 
upon its seat and so remain until the lifting movement can be re- 





NEWTON’S IMPROVEMENTS IN PLANING MACHINES. 






arranged by the renewal of the table movement. Iu the slides of 
planing machines, there is usually at the bottom of the V-shaped 
groove a channel a stopped at both ends so as to hold oil. At inter- 
vals, along the table, there are narrow slots morticed into the apex 
of the V as at 4, and in these slots hang loose pieces c (called oilers.) 
These oilers drag on the bottom of the channel a as the table passes 
back and forth, driving the oil ia the channel a before it, and forcing 
some of the oil up grooves d, d, in the side of the table V. The 
excess of the cil which S up these grooves would run over the 
top of slide in the bed were not some little space allowed in the width 
of the slide to retain it. This extra space, however, is objectionable, 
as the dust, dirt, and chips, incident tu the working of the machine, 
lodges in it, and thus finds its way on to the wearing surfaces to the 
great injury of the machine. As the table at times overhangs the 
end of the bed, the oil runs down the V on the overhanging part, 
and on the back stroke it is scraped off by the end of the bed and 
thus runs on to the floor, unless dishes be placed to receive it. 

In order to economise oil and protect the wearing surface, and 
prevent dust from getting on the V-guides, grooves or channels /, f, 
are made at the top of the table slide. These channels are large 
enough to hold all the surplus oil which is forced up by the oilers, 
and they are covered by projecting shoulders g, g, extending out on 
each side of the table V, and reaching entirely over the edges of the 
channels f, f, and as close to the top of the slide as they can be 
without touching. These covers are of the utmost importance, as 
the inconvenience from falling chips has always been sv serious 
that, in very many planing machines, no holes are made in the 
table, the work being held by volts in the T-grooves only; and in 
all planing machines which have holes in the table it is customary 
to place them as far as possible from the V’s, so as to protect them 
from falling chips and dirt. 

During the operation of planing, the chips falling on to the table 
will often glance in passing through the holes, and thus fall into 
the slides, even though they are some distance away, and, as much 
sand, dirt, and dust is continually falling with the chips, a good 
deal of it is continually finding its way on to the slides. By placing 
the covers, g, g, as described, neither the large chips, nor the finer 
and more injurious dirt passing through the table holes can ever, 
by any chance, reach the wearing surface, and the holes in the table 
can, if necessary, be placed close on each side of the web, which 
unites the V to the table. The oilers drag along the channel a, 
drive the oil up grooves in tho side of the V, and thence into the 
upper channels f, /, which are large enough to receive this surplus 
oil, and these channels being protected with the covers from dirt 
they become valuable feeds of oil to the sliding surface. ce 

To prevent waste of oil, at each end of the slides, within the 
length of the bed, there are oil wells h, cored into the bed, as is shown 
in section Fig. 1, the opening into the well being but little wider 
than the channel a', hence but little wearing surface is saci ificed. 
The stops are placed at the end of the channel a, just inside of the 
oil, as is shown at 4, while outside of the well (that is, at the 
eud of the bed) are grooves &, which slant towards the oil well in 
such a manner that the outer edge of the groove shall not touch the 
V of the table, but that the oily surface shall pass clear of it, and 
the surplus oil be scraped off by the inner edge, and thus conveyed 
to the well. The surface of the V thus never touches the extreme 
end of the bed, and consequently no oil can be scraped off so as to 
run on the floor. To prevent the swinging oilers from touching the 
end of the bed, the ck ls a are deepened and widened at the 
extreme end of the bed, thereby making them so deep and so wide 
that the drop of oil hanging to the oiler cannot be scraped off, but 
will be removed only after it has passed the well, and is about riding 
over the stop at the end of the channel a, With this arrangement 
it is evident that the oil in the well can never rise to the level of 
that in the channel a; thus, without the sacrifice of much wearing 
surface the receptacles for the surplus oil are placed within the bed, 
and all the oil scraped off is compelled to pass into these receptacles. 
The oiling channel a is placed at the bottom of the groove, and the 
other channels, f,/, at the top of the groove, so as to retain the oil 
and distribute it over the wearing surface. As the oil accumulates 
in the wells it can be dipped up and poured into the channel a thus 
insuring the greatest economy of lubricating material, 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Th». day evening of each week ; any 
recewved after that tine + necessarily stand over until 
the following publication. 

NoTicE.—A SPECIAL EDITION of THE ENGINEER i 
published for FOREIGN CIRCULATION. This editii 


weakest part of the casting. This, we repeat, applies solely to McHaffie's 
metal ; we do not speak of the old make, which is pretty well understood. 

We may further state that by an extension of our treatment of the 
metal while liquid, we are now able to produce—for a special purpose— 
castings which can be heated to the full welding heat of wrought iron, and 
hammered or rolled while at that heat. A casting of this latter quality, 
4in. in length, can be drawn without any difficulty to 4ft. We shall be glad 
also to let Mr, Colburn have a piece of a bar, cast in this metal, which has 
been drawn and welded. McHarris, ForsyTs, AND MILLER. 

Glasgow Malleable Cast Iron Foundry, 

Glasgow, April 19th, 1865. 





MEETINGS NEXT WEEK. 


INSTITUTION OF CiviL ENGINEERS.—Tuesday, April 25th, at Eight p.m.— 
1st.—Di i tt. Tyler’s paper “‘On the Festiniog Railway.” 





printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts, We must, therefore, request our correspondents 
to retain copies. 


*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

C. M. (Great George-street).— We shall be happy to see your designs. 

J. W.—Thanks for your suggestion, but there are certain practical difficulties 
which prevent its adoption. 

T. C.—Messrs. Hayward, Tyler, and Co, 5, Upper Whilecross-street, will 
supply you with the pump to which you refer. 

A. B.—There is no reward «fered for squaring the circle by any society, learned 
or otherwise. The problem cannot ve solved; and even if it could no good 
purpose would be served. 

T. C.—Address the Manager, Harrison Boiler Works, Openshaw, Man- 
chester. Weregret that ue cannot give you the name of any firm making 
coal-washing machinery. 

W. R.— Walker's specification for improvements in puddling furnaces is 
numbered 1223 (153), price 8d. You can obdtain it from the Great Seal 
Patent-ofice, Southampton-buildings, by post. 

LuTER.—Jt is not easy to account for the great disparity in the pressures, as 
the steam pipe ought to be large enough. The only remedy, however, which 
we can suggest is a larger pipe. Try one 4hin. diameter. 

H. H.— There is hardly a book of the kind in existence of very recent date 
You will find, however, more than one excellent paper on the supply of 
water to towns in the last volume of tre** Transactions of the Institution 
of Mechanical Engineers.” 

H, T.—ZJt is practwable to work an air pump at a continuous pressure of 
150 lb, per square inch, but we fear not on anything like a large scale. We 


cannot recommend a maker, as the construction of such a pump would be 
altogether out of the ordinary course of business. 
Lesa.— We know of nothing better than felt and wood, or canvas. There ave 


two or three patent compositions for clothing steam pipes which, we under- 
stand, have proved useful. You will find articles of the kind you refer to in 
the last volume of Tuk ENGINKER—nearly all the separate numbers of which 
are, however, out of print. 

M. 8S.— You must be more explicit. Vague suggestions cannot serve any good 
purpose. If you will put your ideas on this subject into some definite shape 
we shall be happy to afford you the space required to place the matter before 
our readers. The great difficulty you will nave to contend with is that the 
heat, although intense, wilt be concentrated on a small area of plate, which 
will be quickly burned out. 

AN Ene@ingeR.— The most important engineering societies of England are the 
Institute of Civil Engineers, Secretary, James Forrest, Esq., 27, Great George- 
street, Westminster; the Institution of Mechaniccol Engineers, Secretary, 
— Marshall, Esq., 81, Newhall-street, Birmingham ; the Society of Bagi- 
neers, Secretary, A. Williams, #sq., 64, Bankside. You can obtain copies 
of the rules on application. 

D. M.—The Admiralty rule for nominal horsepower is as follows :—Let 
V= mean speed of piston in feet per minute ; A = area of cylinder in 
inches, Then nominal horse-power = } An The Admiralty nominal 

piston speed is as follows :— ; 

Stroke in feet .. .. 3 —36—4— 46 —56— 7 — 9—de.; 

Speed in ft. per min., 180 — 189 — 196 — 204 — 210 — 222 —231 — 236, dc. 

In screw engines the piston speed is nominally the same, or nearly so, but 

the strokes are regarded as being shortened one-half, and the number of revo- 

lutions doubled. 





PIG IRON. 
(To the Editor of The Engineer.) 


Sir,—Can you or any of your readers kindly inform me where the Beau- 
fort pig iron 1s to be bought, and the price per. ton, and oblige 8. A. 





FANS. 
(To the Editor of The Engineer. 

Sir,—I shall take it as a favour if you or any of your numerous corre- 
spondents will be kind enough to inform me (as there seems to be a diffe- 
rence of opinion on this subject), at what distance from the cupola ought a 
fan to be fixed to get the strongest and best blast. 

Some persons contend for the fan being fixed within 6ft. or 8ft. of the 
cupola, while others consider a better blast is obtained by allowing fifteen 
or twenty yards between them. 

My own opinion coincides with the latter arrangement, the elasticity of 
the air in the culvert or passage giving a more even pressure and requiring 
less power to drive the fan. 

Ardwick, Manchester, April 13th, 1865. 





RAILWAY INTERCOMMUNICATION. 
(To the Editor of The Engineer.) 

Sir,—Will you permit me to refer to your remarks ‘of last week under 
the head ‘‘ To Correspoudents.” 

lst. I never saw nor heard of any of the appliances you have referred to 
before I read the statement made by you. 

2nd. I now find my plan is not exactly as you suppose. 

8rd. A model of my invention is to be seen in the collection of the various 
plans at the Polytechnic Institution, daily. 
A I agree with you that there seems little to invent but much to apply, 


C. 
_ 6th, T have little time for investigation ; I trust to the originality of my 
inventive conception ; am willing to secede where originality of application 
cannot be maintained, and desire to be one medium of producing a plan to 
prevent insults, protect virtue, prevent robbery and murder in railway 
carriages. I leave my invention, its merits, and reward, to the railway 
directors and an enlightened public, G. B. GaLuoway. 
Liverpool, April, 1864. 





MALLEABLE CAST IRON. 
(To the Editor of the Engineer.) 

Sin,—In the paper “On Certain Methods of Treating Cast Iron in the 
Foundry,” read before the Society of Engineers, by their Vice-President, 
on the 3rd, and reported in your paper of the 7th inst., the following pas- 
sage occurs in that portion of it relating to the treatment for malleable 
castings :— 

“*It may be added that the tensile strength of malleable castings varies 
according to their size, and the depth to which the decarburisation extends. 
If they were freed of their carbon all the way through they would be con- 
verted into wrought iron—or, say, ‘homogeneous metal,’ as the softest 
kind of steel has been called. So much of the casting, however, as is not 
decarbonised by the malleable iron treatment remains cast iron, and has 
ouly the strength of cast iron. The effect of the process is generally visible 
jor only a small depth below the surface, but small malleable iron castings 
have borne a tensile strain of 50,000 lb. per square inch,” 

_ Had the writer restricted his observations on this branch of his very 
interesting paper to the old process of making malleable castings, there 
would have been no occasion for remark on our part, but, as he places our 
Mr. McHatffie’s process in the same category as the old process—and as his 
statements may, consequently, tend—unintentionally, no doubt—to mislead 
some who may still be practically unacquainted with our castings, we deem 
it necessary to state that “ McHaffie’s improved malleable cast iron or steel ” 
is malleable through any thickness; and we shall be glad to satisfy the 
writer that it is so by sending him a piece, taken at random, from castings 
of a size very much larger than would be attempted to be made by any 
maker under the old process— to be tested by him in any way he pleases, 

Mr. Colburn does not indicate the size of the malleable he speaks 
of as “ unusually large,” and as this term, when applied to malleable 
castings made under the old process, may still mean comparatively small 
pieces, we may state that we produce malleable castings in large quantities, 
weighing from 10 cwt. up to 2} tons each, and are prepared to make them 
up to five tons weight. 

As regards the strength of these castings, we can mention the names of 
several engineers who have tested pieces cut out of the centre of castings 
several inches thick, breaking them at a tensile strain ranging from twenty- 
eight to thirty-five tons per square inch. And so far from the “ skin,” as 
it is termed, being strongest, and the centre “remaining cast iron with 
only the strength of cast iron,” the fact is that the “skin ” is actually the 





y on Cap’ 
2nd.—‘‘On Uniform Stress in Girder Work,” by Calcott Reilly, Assoc. 
Inst. C.E. 

Royal Unrrep Ssrvics Institution, Whitehall-yard.—Evening Meet- 
ing, April 24th, at half-past Eight.—‘‘ The Magnetism of Iron and Ironclad 
Ships,” by Staff-Commander Fred. J. O. Evans, R.N., F.R.S. Lecture, 
April 28th, at Three o’clock.—*' A Classification ot the Causes of War,” by 
Colonel R. A. Shafto Adair, F.R.S. 
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ARBITRATION, 


PerHaPrs no dogma has ever received more general 
credence than that embodied in the popular phrase, “ A 
man is just worth what he will fetch; no more and no 
less.” ‘Ihis means, of course, that the labour, be it of mind 
or body, of an individual, is worth what it will fetch; not 
that the man is sold like,a sheep or an ox. It would 
hardly be worth while to call attention to the correct 
meaning of the expression were it not that it has been used 
in a perverted sense time and again in order to inflame 
the minds of excited multitudes, only too willing to believe 
that they were virtually bought, body and soul,#by the 
holders of capital. Used in any sense, however, no matter 
what, the statement involves a fallacy, all the greater 
because it is mixed up with just enough of truth to render 
it difficult of refutation. In one sense it is true that a 
man’s labour is worth what it will fetch and no more, 
But this is the individual, and not the general sense, and 
in this form the proposition possesses no value of any kind. 
Even those most prone to make use of it, would discard it 
for ever if they once saw clearly that it merely applied to 
a single individual, and then only under certain conditions, 
which might or might not be exceptional. Strictly speak- 
ing neither the mental nor the bodily labour of a man 
possesses any direct value whatever; the indirect value 
of either consists in its power of producing a certain result 
which is valuable. This may appear to be a distinction 
without a difference; but, in point of fact, we find that 
this very distinction, subtle and far-fetched though it be, 
really lies at the root of every great question connected 
with the rights of labour and of capital. It is not the 

rice of labour that determines that of iron, for example, 
but that of iron which settles the value of labour. We do 
not mean to advance that this determination is absolute or 
invariable—it is demonstrably true, on the contrary, that 
the price of labour does influence that of iron ; but we do 
mean to state, and that unhesitatingly, that the price of 
iron exerts an immeasurably greater influence on the value 
of the iron-maker’s labour. ‘The past history of the trade 
settles the question conclusively. Indeed, the same state- 
ment will apply truthfully to almost any other trade in the 
universe. Pature trades have died out, simply because the 
demand for a particular article has ceased, and no reduction 
in wages could possibly enable them to becarried on. We 
are told by those learned in such matters, that the demand 
for crinoline steel will oe cease. In England alone 
some thousands of hands and a great amount of capital, 
have been employed during the last few years in the pro- 
duction of this article; both the plant and the labour 
may ere many months roll away become utterly valueless, 
No man will be rash enough to urge that in this case any 
reduction in wages could influence the matter one way or 
the other. The example we have selected is not isolated; 
we could find many others did the necessity for so doing 
exist. 

The proposition that labour possesses no value other than 
that which depends on the value of its result, once fairly 
comprehended, there will be no difficulty in understanding 
that not only a man, but an entire multitude of men, may 
be worth a great deal more or a great deal less than he or 
it will fetch. Certain practical advantages are found to 
follow on maintaining a steady rate of wages in most 
large establishments for the longest possible period. In 
other words, it would be extremely inconvenient to change 
the rate from day to day, or even from week to week. 
No such inconveniences, however, attend a change in the 
price of the commodity produced. ‘hus, the value of bar 
iron may, and frequently does, change two or three times 
in the course of the month. It does not follow that wages 
change. For some portion of the time the men fetch more 
than their labour, as properly represented by its result, is 
worth, and for another portion they, in all probability, 
receive less, Still it is certain that the average struck, say 
at the end of the year, represents an approximate equivalent 
for the work done which is sufficiently satisfactory ; but 
this fact in no way proves that the men are worth each 





have, as a body, produced what is or is not worth the gold 
received by them, but it proves nothing more. 

A little careful examination will show that the union 
system is founded on the “7 which we combat, and 
on nothing more rational. In plain terms a trades’ union 
is simply an organisation by which the men pro to 
obtain the maximum sum which they will fetch, without. 
regard to the value of the product produced. Of course 
the advocates of the system will either refuse to admit this, 
or they will endeavour to justify it. Unfortunately, how- 
ever, for these gentlemen historical records go far to 
render denial futile, while the principle will not admit of 
justification; it is simply absurd to urge that any man’s 
Labour is worth more than a certain sum determined by the 
value of the result produced ; and although it may be quite 

ible to so far limit the quantity of available labour, 
that that which is available is enhanced in value, such an in- 
crease, not being consistent with the true laws of political 
economy, can only prove temporary and uncertain. It is 
as easy to inflate a labour currency as one of paper ; but 
the end is invariably the same in both cases, A crash 
comes sooner or later, involving those who are and those 
who are not innocent in acommon ruin. We do not mean 
to advance that trades’ unions belong to the class of things 
in which no good is to be found; on the contrary, we 
believe that when the power resulting from union is legiti- 
mately exercised, it is productive of good. When it is 
merely used as a means of determining the value of labour, 
it must in the nature of things operate for evil, simply 
because it proposes to perform a duty to which it is not 
competent, and to discharge functions properly quite 
beyond its province. ‘The grand mistake committed is that 
every question of labour and wages is assumed to rest be- 
tween two parties only—the men and the masters ; whereas 
there are really three—the producer, the capitalist, and the 
consumer. The latter cares nothing whatever for either 
master or man; he has to do with the finished product, 
and he is not only so far removed above any influence 
which a strike can alae to bear, that he is comparatively 
left to himself, but he is so powerful that he can at once 
take measures to secure himself from any fature annoy- 
ance, or to prevent himself from suffering by the arbitrary 
dictation of any body of men, however great, for more than 
a very short period. During the recent struggle in the iron 
trade, for example, the consumer really suffered very little, 
if at all. The union of the ironworkers of Great Britain is, 
robably, the most powerful organisation of the kind 
in existence ; yet we find that, notwithstanding the strike 
and lock-out, the price of iron has been littie affected. 
The case would be different if iron could be procured 
only in England, or made only by the men on strike ; 
as it happens, the material can be obtained from the 
Continent in quantity; and, as many more markets 
than one exist, it followed that the consumer went or 
intended to go to France, or Belgium, or Prussia, for 
what he wanted, leaving master and man to fight out their 
battles as they saw fit. The truth is that itis not the 
masters who dictate wages, but the general public; and 
the battle fought by the ironworkers of England was not 
against the masters, but against the world. Such a contest 
can have but one termination, and all history shows that 
strikes have never yet been productive of any permanent 
good to the strikers, but, on the contrary, in the great 
majority of cases, of permanent harm. These contests find 
an accurate parallel in Don Quixote’s combat with the 
windmills, and although it may be that the masters suffer a 
little now and then, and yield and pay higher wages for a 
time, it is not a whit the less an utter delusion to fancy 
that a strike has in any way settled what is or is not a 
fair day’s wage for a fair day’s work. Practically, it is 
——— for any isolated of workers to materially 
influence a market for any considerable period of time. In 
labour there is perfect free trade, the law wisely taking 
thought for every man who chooses to work and providing 
for him a fair chance. It is true that the law sometimes 
fails temporarily in the discharge of its duties, and that men 
on strike succeed in intimidating those not of themselves 
who propose to take the place they have vacated, but we 
are happy to say that this kind of terrorism is rapidly 
becoming a thing of the semi-barbarous past, While this 
free trade exists, the public must always retain the power 
of fixing wages, because it holds within its grasp the power 
of attaching the marketable value to the finished product. 
If the agriculturalists of Scotland struck to-morrow in 
order to raise the price of wheat, it is to the last degree 
improbable that anyone would suffer in the slightest 
degree except the strikers; and it is quite certain that ere 
three months elapsed the world would find that it could get 
on very well without Scotch wheat. A year would suffice 
to prove that it could do without North Staffordshire iron. 
‘rhe master is really only the agent between the public and 
the worker, and therefore his powers of adjusting the price 
of labour are far more anhalt than real. Acting for the 
ublic, as he does virtually, he can make changes of course ; 
Bat wanting the ratification of the consumer such changes 
are either a dead letter, or productive of loss to himself. 
The position is not very pleasant. Whatever the pleasures 
due to the possession of capital may be, it is far from certain 
that the worker has not, after all, the happier lot of the 
two. If the man is bound hand and foot by the will of the 
public—the voe populi which, in this case, is really as the 
vox Dei~it must be remembered that so is the master ; 
and the return which he can legitimately receive for his 
capital and skill is as imperatively fixed by a law over 
which he has virtually no control, as is that which the 
labourer can claim as his hire. In this respect, at least, 
both are on the same footing ; each has the same chances 
for and against him, and the master is practically as power- 
less to determine the value of his iron as the man the value 
of his day’s toil. 

There is yet one feature of the question open for con- 
sideration. It would be folly to assume that capitalists are 
unlike other men—that they are removed above the passions 
and desires of their kind; and, granting that they are 
open to the desire of gain, subject to temptation, and 

of a certain amount of power, it follows that they 
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the judgment of the former ; in other words, that they may 
assign to capital a larger share of the profits of the business 
carried on than is its just due, and to labour less. The 
entire amount of return is settled by the public; here its 
functions cease. The subsequnt apportionment of the profits, 
to every man his share rests to some extent, with the master. 
We cannot goso far as toadmit that it wholly rests with him. 
The masters of each of the principal trades form a nume- 
rous body, and even granting that any one individual were 
willing to encroach on the rights of his men, he would find 
it impossible to carry out his views without the support 
which his fellow-masters would be certain to withhold. In 
competition between employers, the men find a safeguard 
of which they hardly think enough. An unpopular 
master ean seldom retain good men in his service, and in 
the ironworks of this kingdom at least it will be found that 
to all intents and purposes the masters are compelled by 
self interest, if by no better feeling, to adopt a uniform 
scale of wages in every establishment throughout a 
district. As far as regards this part of the wages question 
men have nothing to complain of, nor can we find that they 
ever do complain, Individual or local cases of oppression 
are so extremely rare that they may be regarded as 
having no existence. Strikes are seldom or never confined 
to a particular mill now-a-days. On the contrary, they 
represent, or are intended to represent, the feelings and 
desires of great masses of the working population. They 
are the movements of a people, so to speak, not of an 
individual ; and the end they profess to serve can only be 
answered by an influence of commensurate dignity, power, 
and importance. 

It is demonstrably true that such an influence cannot 
properly be exerted by either of the interested parties. 
The recent strike and lock-out may be taken as affording 
correct evidence of the maximum powers of masters and 
men in the adjustment of the wages question ; the failure 
has been complete. Matters at this moment are as far from 
being settled on a satisfactory basis as ever. The only 
result obtained possessing even the semblance of value, is 
that both parties are convinced of the folly of entering 
upon open war. ‘They now call for some special provi- 
dence which can save them from themselves-—from the 
effects of their own passions and desires.: This providence 
can only be found in arbitration. Corréct decisions, con- 
sistent with the true principles of equity, on the multi- 
farious questions continually starting up, can only be given 
by individuals far removed above the region of personal 
feelings on the one hand, and thoroughly conversant with 
all the bearings of the points at issue on the other. Such 
a principle as this has long been recognised as the founda- 
tion of justice. Our trial by jury is nothing more than 
another form of arbitration, and theoretically speaking no 
valid reason can be urged against the arguing of wages’ 
questions by counsel before twelve honest men, empaneiled 
as a jury. In practice there are certain difficulties 
which tend to preclude the adoption of such a system; 
but even granting this, it would still be preferable in every 
respect to the unwieldy and unmanageable machinery of 
the “ union.” Under the old French law questions of fact 
were usually, if not without exception, tried by arbitration— 
not by a jury ora judge, ‘The principle has invariably met 
with favour in all ages and in all countries, from the time 
of the ancient Romans to the present day; and it speaks 
well for it, the fact that the most powerful argument ever 
urged against it, has been that its development and extended 
adoption would tend to the introduction of two systems 
of judicature instead of one. We fancy that few of our 
readers would feel much sorrow if arbitration took the 
place of our present costly system of trying cases at common 
law. 

As both masters and men in the iron districts have 
apparently made up their minds with a very tolerable 
unanimity that arbitration is just the thing to enable them 
to live in peace, it is probable that some steps will shortly 
be taken to establish the necessary machinery. In the 
designing, organisation, and arrangement of comprehensive 
and efficient mechanism lies the difficulty—a difficulty with 
which few appear to desire to be the first tocope. Whether 
it may be found the better plan to establish a supreme 
court of arbitration before which all questions will be 
decided, or a number of separate district courts, remains to 
be-seen. In one sense, in the multitude of counsellors 
lies wisdom ; but care must be had that this very multi- 
tude does not induce such an amount of complication as 
will defeat the object in view. It will never do to admit 
of appeal atter appeal, or continual references from court 
to court. ‘The decision, once pronounced, must be final. 
It must hold absolutely good for a fixed period; and it is 
to be borne in mind that once the articles of submission to 
such a decision as a board of arbitrators may pronounce is 
signed, the law of the nation can interfere to punish the 
recalcitrant party, if the decision is not accepted in its 
integrity. 

It may be urged that it will be far from easy to find 
men at once competent to the discharge of the functions 
required of them, and so far exempt from personal ‘eelings 
that they may give a strictly just award; but precisely the 
same argument may be advanced against the election of 
any candidate for a seat in Parliament, or a place ona 
jury ; and yet our system of lawgiving is, on the whole, 
very satisfactory. Our judges atiord a direct proof that 
impartiality is far from being the rare virtue some would 
have us believe; and it might be found advisable to place 
arbitrators in a similar position to that which these men 
hold—that is to say, they should receive such a salary in 
return for their services—a salary to be paid equally by 
labour and capital—as would effectually elevate them 
above even the most trifling risk of corruption. In- 
deed, it is not easy to see how any man could be 
at once guilty of an act inimical to justice, and so 
certain of avoiding detection, that he would run the 
risk, If this system is not adopted there remains the 
other, to which we have already alluded—trial by jury. 
Questions which could not be grasped in a couple of days 
by any dozen of men of ordinary intelligence and fair 
education, under the “coaching” of properly instructed 
delegates—we hardly wish to term them counsel—seldom 








or never arise. If they ever have arisen the general public 
certainly have heard nothing of them. It is possible that 
in this way decisions giving general satisfaction might be 
arrived at; although we are disposed to think that a court 
of sworn arbitrators—the members elected by masters and 
men jointly—would, on the whole, prove more suitable to 
the importance of the questions at issue. Whatever the ar- 
rangement finally adopted may be, it is certain that no 
time should be lost in adopting it. We confess that in this 
matter the men show infinitely more good sense than the 
masters, who act unwisely in postponing the matter until 
a fresh necessity for active measures shall arise; such a 
policy is rash, if not suicidal. The way to be at, peace 
is to be prepared for war; and the best of all preparation 
is to be found in an efficient means of disposing satisfactorily 
of every casus belii which may arise, without an appeal to 
arms. 


THE NEW TRACTION ENGINE ACT. 


THERE are many directions in which the work of a 
mechanical innovator in this country is like the work of a 
traveller or settler in an Indian jungle, or in the backwoods 
of the Far West. Before he can make much progress, he 
has to cut down a whole forest of obstructiveness ; and his 
time and energies are often exhausted by futile endeavours 
in clearing away the medieval rubbish of prejudice. A 
task of this kind has been for more than thirty years the 
lot of workers in the application of steam to common 
roads; and, metaphorically, the bones of a previous gene- 
ration of inventors whiten the track of this direction for 
mechanical enterprise. Apart from the usual difficulties 
attendant on any innovation, the traction engine has had 
to overcome two main impediments in this country. Local 
opposition and prejudice have taken the concrete form of 
impossible tolls in the highway; and the well-meant inter- 
ference of legislation has been greatly marred by want of 
engineering knowledge on the part of the legislators. 

With respect to the tolls charged previous to the Locomo- 
tive Act, 1861, Mr. Gurney stated, in 1831, before the 
House of Commons, that, for instance, on the Liverpool and 
Prescot road his steam carriage would be charged £2 8s. 
against 6s. for a stage coach; £1 7s. 1d. on the Bathgate 
road; and £2 on the Ashburton and ‘Totnes road, while a 
stage coach would, at both places, have had only to pay 5s. 
These tolls were rendered more reasonable by the Loco- 
motive Act of 1861, which, while doing a certain amount of 
good, is,onthe other hand, by no means free from deficiencies. 
The great and increasing importance of steam transit on 
common roads is now beginning to be more understood ; 
and having received a fresh impulsion by the application 
of steam to ploughing and agriculture generally, a revision 
of the law has been long called for from many quarters, 
and, amongst others, by ourselves. Mr. Holland, M.P., 
well-known to scientific agriculturalists, seconded by Sir 
Edward Dering, M.P., and Sir John D. Hay, M.P., has ac- 
cordingly introduced a fresh bill for the purpose, and it has 
been already read twice in the House. 

‘The new Act first of all proposes to repeal the fifth, 
ninth, and eleventh clauses of the Locomotive Act of 1861.* 
The abolition of the fifth clause of this Act, by taking 
away the power of the Secretary of State to prohibit the 
use of any traction engine causing “excessive wear and 
tear of the highways,” or supposed to be “ dangerous to the 
public,” must de wu great boon. It will do away with the 
arbitrary and intermittent interference of the Home-office, 
which has been often called for by prejudiced local cliques, 
Instead of the ninth clause of the old Act—requiring two 
persons to every engine, and a third if the engine be drag- 
ging more than two wagons—at least three persons have 
to be employed for the engine, besides the man attending to 
the wagons. ‘lhis third man has to “ precede the engine 
by not less than sixty yards,” and the engine has to be 
stopped or worked to his signalling. Any steam whistling, 
or opening the mud cocks, or blowing-off at the safety- 
valves is prohibited while on the road; and the engine 
must be stopped if required by anybody managing a 
horse in the neighbourhood of the engine. Nothing 
is said about any lights to be used at night. The 
limit of speed, according to the 1861 Act, is ten 
miles an hour on a turnpike road, and five miles an 
hour in passing through the streets of a town or 
village. ‘his is limited by Mr. Holland’s bill to four 
miles an hour and two miles an hour respectively. At 
present, “no locomotive shall exceed 7{t. in width, or 
12 tons in weight,” except by special leave from the 
municipal or other authorities of the district where it is 
intended to be worked. ‘lhese limits are to be increased 
to 9ft. width, and 14 tons weight, bat the tires of the 
wheels are to be proportioned as previously. As will be 
remembered, the minimum breadth is fixed at 3in. for any 
traction engine, “not drawing any carriage,” the width 
having to be increased lin. tor every additional ton, or 
fraction of a ton; while every traction engine “drawing 
any wagon or carriage, shall have the tires not less than 
Yin. in width.” The wheels must also “ be cylindrical, and 
smooth soled, or used with shoes, or other bearing surfaces, 
of a width not less than 9in.” 

The feeling, after perusing this bill, is that of a sort of 
thankfulness for small mercies, Its framers are evidently 
tirm believers in the proverbial “cht va piano, va sano et 
lontano,” and apply it to both the engines and the enact- 
ments regulating their use. However, we do not object to 
the limitation ot speed, in the meantime the horses will 
become educated to the steam engine, and the speed may 
then be inereased. At any raie it will put a stop to 
amateurs rushing wildly through the country on traction 
engines—frightening good people out of their wits—and 
retarding their application to useful purposes. In the 
next place, by taking away the power of the local autho- 
rities for undue interference, it will undoubtedly do much 
good. ‘Lhe state of things is now more equalised, and local 
impediments are smoothed down by the iegislative garden 





* 24 and 26 Victoria, cap. lxx.: An Act for Regulating the Use of 
Locomotives on Turnpike and Other Roads, aud the Tolls to be 
Levied on such Locomotives, and on the Wagons and Carriages 
Drawn or Propelled by the Same. 1st August, 1861, 





roller. But the bill has some of the shortcomings of its 
predecessors, and it shows distinct traces of a want of 
technical knowledge. It still requires smooth wheels, 
limiting the width of the tires to nine inches. 

These requirements, and especially the first, are of 
course intended to meet the danger of injury to the road. 
Now its framers would doubtless be surprised when we 
tell them the requirement of a smooth surface just tends 
to defeat their purpose. As long as a wheel does not slip, 
it is more likely to do good than harm to the macadamised 
surface ; but as soon as it slips, the wheel then acts as a 
sort of portable grindstone, literally grinding up the metal 
of the road at particular places. We donot by any means 
propose that spikes or spades should be used on the peri- 
phery of the wheels; but there is a mechanical golden 
mean between the portable grindstone and the portable 
digger. A number of hemispherical steel studs spread 
over the surface of the tyre, and jutting out from half-an- 
inch to three-quarters, would commonly prevent slipping, 
on the one hand, and as often the use of paddles, on the 
other. 

The fact is, that we would strongly advise Mr. Holland 
to take scientific evidence, not merely upon the mechanical 
points of modern traction engines, but on the whole question 
as to their use. It is not improbable that, with the 
same weight of traffic, the road would be injured 
much more by the hoofs of the horses than by the wheels, 
smooth or spiked, of the steam cart-horse. There 
is another question of enormous importance: How far may 
it be expected to serve instead of the expensive feeders of 
main lines of railways? ‘There is now more than one 
member of the House who owes much of his wealth and 
position to his having promoted the formation of needless 
“ teeders ” of lines of railway—feeders which have acted 
with a strong force of suction on the pockets of the unfor- 
tunate original shareholders. We should say that one of 
these men would be louder than anybody else if his team 
of thoroughbreds happened to start at a gust of steam 
from the exhaust pipe of a traction engine. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TWIN SCREW ENGINES. 

Sir,—In answer to Mr. Lewis Oirick I take leave to inform him 
that, having had long experience as a “ practical engineer,” I most 
respectfully decline any assistance he could render me in a profes- 
sional way. When he ts critical for the future I would with all defer- 
ense advise him never to measure a man’s mind with a “ foot rule ;” 
and should his ideas become more expanded, protably he will leave 
his shop out of the columns of ‘I'su Kine@rgcr, and become a liberal 
candidate for the space you kindly set apart for scientific debate. 

The success of the twin system of screw propulsion seems to be 
doubtful for our large class ships of war; aud the following 
suggestions relative to my former specification will, 1 trust, meet 
with the approval of your numerous readers, ‘To place two small 
screws in aship instead of one large one seems to me to be erroneous, 
the pitch of the screws muy be the same, but the area of the disc 
or propelling surface is reduced. What would be the result of a 
reduction of the floats of the paddle wheels of a well-proportioned 
steamer? Clearly a reduction in speed. Consequently the screws’ 
discs must be as large as possible, and there is nothing to prevent 
two screws beiug made as large in diameter as a single one. The 
horse power may be great, but the boiler power will be rendered 
comparatively small by adoptinga high and low-pressure cylinder for 
each shaft—the pistons moving in contrary direciions—and the well- 
known regularity of high and low-pressure engines will prevent the 
jumpiug motion of the single cyliuder system, no matter whether 
placed horizontally, vertically, or inclined. 1 would couple the en- 
giues for the simple reason that a ship on a long voyage so fitted, 
the screws revolving at the same speed, will bstter answer her helm; 
but in going into action, ur in cases where the screws assist in 
manceuvring a vessel, a ready means of disconnecting must be 
employed; probably a hollow connecting rod coupled to the shaft, 
as tor locomotive wheels, or a system of wheel gearing. 

Itis very clear that for two large screws, the lines of the stern must 
be altered and the screws kept apart, so that the water churned by 
the oue should not interfere with the duties of the other; in fact, 
solid water for both, as far as itis practicable, must give the best re- 
sult, and by placing the screws a litule forward of the rudder post we 
will obtain this desideratum. G. G. 

Westminster-road, Lambeth, 15th April, 1865, 





STEAM FIRE-ENGINES. 

Sim,—In last week’s number of T'ue Engineer I find, in answer 
to my letter, published the 24th ult., on the above subject, a com- 
munication from the engine driver of the steam fire-engine in 
Copenhagen, in which | am charged with having given you so free 
a translation from the Vagb/adet ** that even the author ot the article 
himself would certainly entertain a doubt of its identity.” To this 
charge, however, 1 plead * Not guilty ;” and to satisfy you, sir, and 
your Hnglish readers, 1 beg to enclose the two numbers of the 
Daybladet trom which my trauslation was taken, and a new literal 
trauslation of the same articles, from which you will perceive that 
my first trauslation contains all the essential points in the original, 
ouly leaving out unnecessary and irrelevant matter; and particularly 
does the Dugbladet contain the remarks which Mr. Riedel denies 
having made. For the information of your Danish readers, however, 
1 beg to refer them to the Nos. 58 ana 59 of the Dagbladet, and from 
thence they will, no doubt, see that Mr. Riedel is the last person 
that ought to complain of my transiation being free; for the whole 
of the conclusion of the article in No. 59 is rather severe ; in parti 
cular, where it says—*‘ Adding all the preceding together, it means 
that they do not understand how to work the steam fire-engine; 
that it is applicable has been shown on previous occasions.” 

As to the letter from a firm who are agents in Copeuhagen to 
Messrs. Shand, Mason, and Cu., it seems rather astonishing that 
they should not apply before the end of March to Mr. Liedel, to 
ascertain “ whether the account referred to is a true one, aud if so, 
to tell them the cause of the bad result,” when | tell you that the 
Danish report, from which I gave you a translation, was published 
in the Dagbladet of the 9th aud luth March, the fire occuring on 
the 7th, and since that time up to the present no contradiction 
whatever has appeared in the said paper. 

1 shall now proceed to auswer a few remarks made by Mr 
Riedel in his letter of last week. He assigns a3 the reason why the 
engine could not be got to work, that there was not sufficient water, 
“ and every altempt to procure the necessary water was (in the hard 
frost) in vain.” By reierring to the daily statement of the tem- 
perature in the Dagbladet I fiud that on the 7th and 8th ult. it was 
respectively 28} deg. and 30 deg. Fah., which can hardly be called 
“hard frost” in a country where the thermometer has frequently 
been as low as 10 deg. Fab. during this winter, and at any rate it 
could not interfere so materially with the supply of the water, as 1 
also find in the same article in the D , No. 58, a statement to 
this effect:—“A far more serious destruction than by the fire was 
caused by the volumes of water (several thousand ‘tonder’) that was 
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thrown into the burning house by the numerous fire-engines present, 
and which penetrated through all the floors and filled the cellars.” 

Now, as a Danish “tonder” is about equal to 29 gallons, the 
quantity of water thrown cannot be far short of 100,000 gallons. 
This statement of Mr. Riedel, as to the impossibility of procuring 
sufficient water for the steam, fire-engine seems, therefore, not to be 
a quite satisfactory explanation. 

Next, he never contradicts or accounts for the fact that the boiler 
took 35min. in getting steam up; and as, according to Mr. Wm. 
Roberts’ statement, in his letter of the 7th inst., it makes very little 
difference to a boiler properly lagged and cased whether it is freezing 
or not, [am ata loss to account for it myself, having always been 
under the impression that those boilers could get steam up in about 
12min. I nowcome to a statement by Mr. Riedel, which I think 
he had much better have left out. He says:—‘ That the attempt 
mentioned in Mr. Olrick’s report, to carry the hose up in the house 
opposite, and from thence to attack the fire, ended in an utter failure 
was not to be wondered at; for how could it be thought possible that, 
after so considerable a pressure has been applied to bring the 
column of water up to the height of the said house (about 69ft.), 
when the hose was bent in a right angle, into the garret storey, the 
jet could nevertheless have sufficient force to reach the burning 
house on the other side of the street ?” 

Well, if this is Mr. Riedel’s opinion, in accordance with his ex- 
perience, I beg to say that I differ widely from him in both. First, 
wherever could we find a find a fireman in London who would 
bend his hose “in a right angle,” when he knows that right from 
the suction-hose, through the valve-box and pump, until the branch 
pipe, all passages and bends must be as easy as possible, so as not 
to cause any obstruction to the free passage of the stream of water. 

Next, to show Mr. Riedel how it can be possible to throw a jet 
across a street about 36ft. wide after the water has first been forced 
up to a height of only 60ft., giving a water pressure of about 30 lbs. 
to the square inch in the air vessel, I will mention a few cases that 
I have seen myself. 

Mr. Roberts’ steam fire-engine “The Princess of Wales,” had, at 
the large fire in Bishopsgate-street, to pump its water first, through 
700ft. of hose, on the ground, and then through the hose led up to 
the top of a warehouse, npwards of 60ft. high, and, finally, it threw 
a jet horizontally about 5Uft. The same engine has repeatedly had 
her hose carried up from 6(0ft. to 90ft., and then thrown a jet the same | 
distance. Mr. Wellington Lee's steam fire-eugine “ The Annihi- | 
lator,” had, in Hodges’ Distillery, 300ft. of hose led over the build- | 
ings up to the top of the fire observatory (a vertical height of 140ft.) | 
and a horizontal jet of 1fin. was then thrown to a distance of 75ft. 
to 100ft. Messrs, Merryweather’s steam fire-engine “‘ The Deluge,” | 
threw, with a 1}in, nozzle, a jet the same distance, also from the top of | 
the fire observatory, and with the same length of hose. Her steam 
pressure was 140 ]b. and water pressure 160 lb. per square inch. | 
‘** The Torrent,” by the last-mentioned firm, has also thrown a jet | 
from the same elevated position about 60ft. horizontally, with a | 
steam pressure of 100 lb. and a water pressure of 120 lb. 

You will therefore see, sir, that, compared with these distances, 
the height and distance at which Mr. Riedel’s engine had to work 
= much less, and thus ought to have been accomplished 
easily. 

In conclusion, I beg to say, in answer to Mr. Roberts, that I have 
always been in favour of horizontal pumps for steam fire-engines, 
and that for many reasons, which, however, I will not enlarge upon 
now, having already trespassed too much upon your valuable 
space; but at the same time, although he has not altered my opinion 
by arguments brought against them on former occasions, | shall 
always be willing to bend to his superior experience and knowledge 
in connection with steam fire-engines. Lewis OLaick. 

27, Leadenhall-street, E.C., April 20th, 1865. 


P.S.—It might, perhaps, be interesting to your readers to hear 
what has been done in the way of pumping by steam fire-engines 
within the last month or two. The China, of about 2,000 tons, 
sprung a leak the other day, and although a dozen hand-worked 
ships’ pumps and fire-engines were at work from 10 o'clock, a.m., 
to 6 o'clock p.m., still the water contiaued to gain upon them, and 
measured then 4ft. 6in. In this predicament Mr. Wm. Roberts was 
applied to, and Le arrived, as-soon as the tide would allow him, with 
his new steam fire-engine, ‘* Excelsior,” which commenced working 
at 11 pm. It drew the water from a vertical lift of 24ft. in 
10 sec., without priming the pump, and in about 40 min. it had 
lowered the water in the ship 8in., pumping at the rate of 1} ton 
per minute, or 60 tons in forty minutes, thus almost saving the ship 
from sinking. ‘ihe next performance I wish to cail your attention 
to, is that of the new steam fire-engine made for the Alton 
Volunteer Fire Brigade by Messrs. Merryweather and Sons. Ii 
was lately employed to force water through a length of hose of 
2,500ft. and rising over a hill 79ft. perpendicular height, with a 
steam pressure of 80 lb. to the squars inch, and a water pressure of 
120 1b. to the square inch. 








NATURE AND PROPERTIES OF CAST IRON, 


Sik,—In your article last week on cast iron ordnance are some 
remarks on the nature of cast iron, and the means of improving 
that substance for purposes where tenacity and great strength are 
essential, and you suggest that such an improvement may be 
effected by partially decarbonising pig iron in a Bessemer con- 
verter. 

In the years 1846-1847 I made a series of experiments on this 
subject with a Bessemer converter, operating upon various brands 
of pig iron. The irons I employed were of the following kinds of 
gray, No. 1 quality:—Cleator hematite, Workington hematite, 
Barrow hematite, Tow Law gray pig, Cinderford, and Parkend. 
Victoria, Nos, 1, 2, 3, and 4 pig irons:—Blanavon, Pontypool. 
Russell's Hall, and Westphalian gray pig. 

The melted pig iron was blown in the converter until it had 
thrown off the frothy silicious slag which is eliminated during the 
first stage of the pneumatic process. 

The gray iron thus deprived of its silicon, and some of its carbon, 
was cast into ingots of about 4in square. The fracture of these 
showed a very uniform grain of gray cast iron, the grains being 
small, and the texture very compact, but in no instance was the 
strength of the iron found to be nearly so great as that of the 
original pig iron from which it was prepared. These results I was 
prepared to anticipate from my previous knowledge of the nature of 
pig iron and of the cause to which its strength is due. There is no 
difficulty in thus treating cast iron, for the sides of the converter 
are not attacked by the silicious slag, and the operation can be 
carried on n converters of small size, which can be charged twice in 
an hour, and kept going night and day if required. 

The iron thus operated upon is exceedingly fluid and lively, and 
can be run into the finest mouldings; but the castings thus made 
are weak and brittle. Nothing in the way of improving the strength 
of cast iron can be expected from thus operating upon it. The 
reasons are, to me, quite obvious; but so long as the public are 
shackled by the empirical dogmas of chemists respecting the nature 
of cast iron, the matter must be more or less obscure to those who 
rely upon these dogmas. 

Cast iron is not what chemists would have us to believe it to be, 
namely, a carburet or carbide of iron. Gray cast iron is an alloy 
of carburet of iron, steel, and malleable iron, with a mechanical 
mixture of graphite; white cast iron is an alloy of carburet of iron, 
steel, and malleable iron, in which the first two substances largely 
predominate, 

In the blast furnace the ores of iron descend’ into the zone of 
fusion in various conditions. These conditions are the | i 

hen 


Ast. Iron ore partially deoxidised, but not yet metallised. 
this comes into the zone of fusion it is reduced to a black slag, and 
none of it is metallised ; when an excess of ore comes down in this 
— the blast furnace cinder is black, the iron white, and the fur- 
ace 


scours. 
2ndly. Iron ore fully deoxidised, but only in the nascent state of 





metallic iron. 





8rdly. Iron ore completely deoxidised but not carbonised. This 
is in the state of malleable iron. 

4thly. Iron ore deoxidised, metallised, and carbonised, so as to be 
in the state of crude steel. 

5thly. Iron ore deoxidised and carbonised, so as to constitute 
carburet of iron, 

6thly. Iron ore deoxidised and carbonised, so as to contain 
graphite mechanically mixed with it. When the bulk of the ore 
coming down into the zone of fusion is of this class the pig iron 
produced is very rich in carbon. Such is the Scotch pig tee, in 
which, from the nature of tie black band ironstones, the iron and 
carbon of which are intimately mixed, and from the height and size 
of the blast furnaces, the ore is almost wholly brought into the gray 
carbonised condition before it reaches the melting zone. 

Iron ores, therefore, when passing through the blast furnace, are 
deoxidised and carbonised so as to form six distinct classes of 
material, when they descend into the melting zone of the blast 
furnace. The proportionate quantities of each class will depend 
upon the nature of the fuel, the nature of the blast (whether hot or 
cold), the weight and capacity of the furnace, and the nature and 
composition of the ores themselves, and the fluxes with which they 
are smelted. 

The strength of cast iron depends almost wholly upon the quantity 
of malleable iron it contains; and therefore, when in any blast fur- 
nace a large portion of the ore class No. 3 comes down to the melting 
zone, the pig iron produced will be proportionately strong. On the 
other hand, when classes No. 4 and 5 predominate, the pig iron is 
white and brittle, for crude steel and carburet of iron are brittle, as 
is alsoany mixture of these substances. When class No. 6 predomi- 
nates the iron is gray, such as Scotch pig iron ; but it is brittle, con- 
taining but little malleable iron. It is not, however, so brittle as 
white pig iron, because its texture is granular and not crystalline, 

The effect of silica in the blast furnace is to retard or prevent the 
carbonisation of the iron ore, Therefore, pure silicious iron ores, 
such as hematites and magnetic ores, when they come down to the 
zone of fusion, are more or less largely in the condition of class 
No. 3, and in small cold blast furnaces almost wholly so. Therefore 


| rich silicious hematites and magnetic iron ores, smelted in small cold 


blast furnaces, have a strong tendency to fill the hearth with malle- 
able iron, unless an excessive quantity of fuel is used to guard 
against this ; but in any case a large portion of the ore of class 
No, 3 always comes down to the melting zone, and hence hematite 
and magnetic ore pig irons, when gray, are coneieny strong, 
their strength being due to the large alloy of malleable iron which 
they contain. Gray pig iron is often rendered stronger by re-melt- 
ing, and the cause of this is that the loss of carbon which takes 
place in melting increases the proportion of the malleable iron pre- 
sent in thealloy. 

By partially decarbonising cast iron in the Bessemer converter its 
strength is diminished for the following reason:—The malleable 
iron present being highly combustible is at once attacked by the 
oxygen of the blast, before the less combustible carburet of iron, 
steel, or gray carbonised iron is at all acted upon; so that the ey 
of malleable iron which imparts strength to the cast iron is reduced, 
and the strength of the cast iron is, therefore, proportionately reduced 
also. 

I am not aware that Mr. Morries Stirling was acquainted with the 
true composition of cast iron as I have here described it; but it is 
certain he was aware that cast iron could be strengthened by alloy- 
ing it with malleable iron, and hence his patents for effecting that 
improvement, 

On the 3rd September, 1863, I took out a patent for increasing the 
strength of cast iron by alloying it with Bessemer metal, decar- 
bonised so as to be in the condition of malleable iron. Like most 
other great improvements, no notico has as yet been taken of this 
process, by which in all probability the strength of cast iron may 
be quadrupled. Inventions relating to iron and steel appear to 
require a probation of a series of years before the public are able to 
recognise their efficiency and importance. Thus the hot blast 
patent was scarcely named for the first ten years of its term. My 
own spiegeleisen patent, on which hangs the very existence of the 
Bessemer process in this country, was put aside for six years. The 
rotary puddling furnace is only now beginning to attract proper 
aitention, after remaining for years in abeyance. 

Of my process for strengthening cast iron, which has been now 
nearly two years before the public, 1 have heard nothing, except 
the opinion of a leading ironmaster, to the effect that my process 
was not worth a trial. Opinions such as these, confidently given 
by men who have never devoted a moment's thought to the subject 
they speak of, tend more than anything else to retard the progress of 
improvements in iron metallurgy. When my spiegeleisen patent was 
taken out, eight years ago, it was pronounced to be of no value, and a 
mere theoretical bagatelle. Yet this bagatelle is yielding Mr. Bessemer 
over £100,000, and his present licensees probably one million 
sterling, per annum, and a few years will see these returns increased 
probably tenfold. R. Musuer. 

Belgrave House, Cheltenham, 18th April, 1865. 





LEFROY’s FUEL POWER. 


Sin,—As you wish to see Mr, Lefroy’s fuel 
cussed, I beg to offer you the following remarks, 
worth notice. 

Mr. Lefroy states, as the first advantage of his arrangement, the 
saving in power (or fuel) at 90 to 95 per cent. It is, of course, very 
difficult to estimate the power of the new engine, or, rather, the new 
boiler; but I should think the following estimate might show what 
the boiler would be able to do under the most favourable circum- 
stances, 

Suppose that we produce in a boiler of the old construction steam 
of ten atmospheres pressure (135 lb. = square inch above the atmo- 
sphere), and superheated to 460 deg. Fah., then we get per = of 

P . P : 4500 
coal, if this coal is able to produce 14,600 units of heat, 1319 + 3798 
= 11-5 Ib. of steam, or, in practice, about 7°7 Ib., or 29°34 cubic feet. 

If we wish to produce a mixture of and steam of the same 
temperature and pressure in Mr. Lefroy’s apparatus, we must pump 
about 21 1b. of air into the furnace to burn 1 Ib. of coal. 

These 21 Ib. of air, together with the 1 1b. of other gases pro- 
duced from the eombustjon of the pound of coal, absorb, at a tem- 
perature of 460 deg., 22 x 0°2377 (460. — 32) = 2238 units of heat, 
the rest of 14500 — 2288 = 12262, is available for steam, and pro- 


, 122962 _ ni 
duces} 29 + 4798 = 9°68 lb. of steam. The weight of the mix 
is, therefore, 22 + 9°68 = 
1 


7 engine dis 
you think them 


ture of this produced gas and steam 
2 
68 Ib. l to — 
BER, eeee and 35°8 cubic ft. of steam 47°37 cubic ft. of gases 
at 460 deg. and ten atmospheres pressure. ‘The pump supplied 21 Ib. 
of air, corresponding to 23°3 cubic feet at ten almoaphere ressure, 
If we deduct these 23-3 cubic feet from the above 47°37 cubic feet of 
gas and 36°8 cubic feet of steam, we shall have the volume of the 
mixture left for production of work = 35°8 4+ 47°37 — 23:3 = 59°87. 

If every cubic foot of mixed gases and steam the same 
amount of work in the engine as one cubic foot of steam of the 
same pressure and temperature, then we shall have the proportion 
of the work produced, per pound of coal, by Mr. Lefroy’s engine, to 
the work produced by a oo of coal in an engine of the usual 
construction, as 59°87 to 29°34, or a saving of more than 100 per 
cent. in Mr. Lefroy’s engine. 

In this estimate I have taken the uced steam (or work) of 
the common boiler as it really iz, and in Mr. Lefroy’s boiler I have 
taken it, as it would be about, if there were no loss whatever. But 
I believe that the different losses, which cannot easily be estimated, 
"'T eupposed that the 28:3 eubie feet of ‘air pumped a 

su “8 cubic feet in the cylinder 
require only _——— —— mixed ene onl Guam to ore the 
necessary work for pum . This, of course, cannot correct, 
because the air is com from one to ten atmospheres, and the 








mixture is only expanded to two or more atmospheres and then 
released, besides giving the pump and the highly compressed air 
also a deal of friction. On the other hand, it must not be forgotten 
that the air becomes warmer by compressing, and gives a saving of 
fuel. Next I supposed that the coal is entirely consumed, but 
though the combustion will be more complete in compressed air 
than iu the common air, it will, of course, never be quite complete. 

Another loss of gas and steam, equal to the volume of the fuel 
received, will result from the gases escaping at every turn of the 
wheel W. 

The last, and as I think, considerable loss, will be effected by the 
necessary priming of the boiler, because for every pound of coal 
consumed 47 cubic feet of compressed and heated air, and 86 cubic 
feet of steam must ascend from the water through the small 
passage E, in the rather small steam room. 

Tho second advantage will be a reduction in the price of engine 
and boiler; this reduction might perhaps be neutralised by the extra 
expense for the larger cylinder, the air pump, and the feed apparatus 
for the furnace. 

The fifth advantage has some great drawbacks, The lighting 
of the fire must be very inconvenient, and the steam cannot be got 
up without the aid of an extra pump and a moving force to pump 
the air in; and when the engine stops the fire will be extinguished 
in the shortest time, because there is no air whatever to keep it 
burning, and the whole process of lighting the fire and getting up 
steam must be repeated after every short stoppage. A. Wusst. 

Leiston, Suffolk, April 14th, 1865. 





Sim,—An engine constructed on the same principle as Mr. 
Lefroy’s has been tried in America, with, I believe, very excellent 
economical results. The fact that the boiler became choked with 
soot and ashes every two or three days is the principal reason why 
the scheme has not met with more success. Mr. Lefroy will do 
well to turn his attention to the discovery of a remedy for an 
objection which must otherwise, I think, prove fatal. 

ondon, April 16th, 1865. Xx. 





ELASTICITY OF VAPOURS. 


THE following letter has been addressed by Professor W. 
J. Macquorn Rankine to the editors of the “ Philosophical 
Magazine” for April, 1865 :— 


To the Editors of the “ Philosophical Magazine and Journal.” 


Gentiemen,—Mr. Alexander, quoted by Professor Potter in the 
“ Philosophical Magazine ” for February, was surely mistaken when 
he claimed as new, in 1848, the formula— 

p=(a+ oT) 
for the pressures of saturated vapours. The gencral formula of 
which it is a particular case, p= (a + 6T')», was first proposed by Dr. 
Thomas Young nearly sixty years ago, The same formula, with 
the index n = 5, was used by Arago and Dulong in 1829*, and with 
the index n = 6, by Tredgold about 1828+. 

The history of that and many other formulw is given by M. 
Regnault in his “ Relation des Expériences, &c.,” vol. i., pp. 582 et 
seq. He gives, the preference for purposes of interpolation, to the 
formula proposed by Biot in 1844— 

log p = a + ba™ + cB, 
the five constants a, b, c, «, 8 being deduced from five experimental 
data for each fluid. 

Young’s formula, it is true, contains three constants only a, 6, and 
n; but as M. Regnault has shown, it is deficient in exactness. Ii 

a 


has, in particular, two faults, that for a certain temperature, T = —- 5 


it makes the pressure of the fluid disappear, and become negative 
below that temperature, which is exceedingly improbable; and that 
it makes the pressure of every vapour increase without limit as the 
temperature rises—a result contradicted by the experiments of M. 
Regnault, which (as he states in vol. ii., p. 647) point to the conclu- 
sion that “ the elastic force of a vapour does not increase indefinitely 
with the temperature, but converges towards a limit which it cannot 


exceed. 
The first of those faults, but not the second, exists in Roche's 
formula— or 


+m 

So faras I am aware, no formula has yet appeared, containing 
three constants only, which agrees so closely with experiment as 
that which I proposed in the “ Edinburgh Philosophical Journal” 
for July, 1849, viz. :-— 


log p = a— 


be 
log p=6—-— <5 

where ¢ denotes the absolute temperature, measured from the abso- 
lute zero, 274 deg. centigrade below melting ice, and a, b, and ¢ are 
determined from three data for each fluid. (For values of those 
constants for various fluids, see also the “ Philosophical Magazine ” 
for December, 1854, and “A Manual of Prime Movers,” p. 257). 
This formula, besides agreeing very closely with experiment ai all 
temperatures, gives the following results:—That every substance 
can exist in the state of vapour at all temperatures above the 
absolute zero; and that the pressure of saturation of every vapour 
tends towards a limit as the temperature increases—the latter result 
being in accordance with the eonclusion deduced by M. Regnault 
from his experiments. 

It may be remarked that if vapours at saturation were perfectly 
gaseous, it can be proved from the laws of thermo-dynamics that 
their pressures of saturation would be given by the formula 

b c"—e' 

hyp. log p = a CY oe « hyp log. ¢; 
where c is the specific heat of the gas at constant volume, ec’ its 
specific heat at constant pressure, c’ the specific heat of the 
liquid, 6 the total heat of gasefication of the fluid at the absolute 
zero, from which ¢ is rech j,anda a tant to be determined 
by experiments on the pressure corresponding to a given boiling 
point. So far as I know, this proposition has not before been 
published; but its demonstration will be obvious to anyone 
acquainted with the principles of thermo dynamics. When the 
formula is applied to steam, it gives pressures agreeing very closely 
with actual pressures of steam from 0 deg. to 160 deg. centigrade ; 
but above the latter temperature the effect of the deviation of the 
vapour from the perfectly gaseous condition becomes considerable ; 
so that at 220 deg. centigrade the pressure given by the formula for 
a perfect gas is about one-fiftieth part iess than the actual pressure, 
I am, Gentlemen, your most obedient Servant, 
W. J. Macqvoan Rankine. 
Glasgow University, Feb. 18, 1865. 


P.S.—Since the above was written, I have seen the formula 
roposed by Mr. Edmonds in the “ Philosophical Magazine” for 
March, 1863. In the notation of the present paper that formula is 


thus expressed : 
log p = 6 {1—()'}. 


It obviously possesses the same general character with my formula 
of 1849, viz., it makes the pressure a function of the reciprocal of 
the absolute temperature, containing three constants, vanizhing at 
the absolute zero, and converging towards a limit when the tem- 
perature increases indefinitely; and it is satisfactory to me to see 
that Mr. Edmonds, by an independent investigation, has arrived at 
a result which thus agrees in the main with mine.—W. J. M. R. 
March, 1865. 








* “Mémoires de l'Institut.” 
+ “ Treatise on the Steam Engine.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


901. ARCHIBALD Turner, Leicester, Leicestershire, ‘* Improvements in 
machinery for winding yarns or threads on to quills, spools, and bobbins.” 
— Petitions 30th Me 1865. 

903. WituiaM Mitngr and Danie, RowLinson Rarcuirr, Phenix Safe 
Works, Liverpool, “ Certain improvements in the fastenings to be em- 

ployed in metallic safes or other similar depositories.” 





18. GzonGe Hopeson and James Pitt, Cleckheaton, Yorkshire, ‘* Imp 
ments in drilling for hand or steam power, adaptable also as a 
vice for lifting purposes.”—Petition recorded 3rd January, 1865. 

314, Wiut1aM CuaRK, Chancery-lane, London, “‘ An improved combustion 
ump.”—A communication from Thomas J. Linton, Providence, Rhode 
sland, U.8.—Petition recorded 4th February, 1865. 

409. WitL1aM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of sheet iron.”—A communication from Daniel Pratt, 
Bridgeport, Ohio, U.S.—Petition recorded 13th February, 1865. 

511, SAMUBL SAVILLE, Bradford, Lancashire, “ Imp ti Pp ig 
wool from refuse, mixed fabrics, and materials.”—Petition recorded 23rd 
February, 1865. 

580. Tuomas Horton, Priors Le Hall, Salop, and Davip Simpson Price, 
Great George-street, Westminster, London, ‘ Improvements in the treat- 
ment of certain products obtained in the smelting of iron.” —Petition re- 
corded 2nd March, 1865. 

618. Epwin Perit, Birmingham, “ A method of or process for producing a 
new kind of photographic pictures.”—Petition recorded 4th November, 





1864. 

638. WiiitAM CLARK, Chancery-lane, London, ‘‘Improvements in cork 
cutting machinery.”—A communication from Frangois Perret, Boulevart 
8t. Martin, Paris.—Petition recorded 7th March, 1865. 

677. TuroporR Reissieg, Manchester, “ se = gen se in ascertaining the 
anaes of ‘ fixing’ agents in photographic productions, and in remov- 

ng the said fixing agents theref a A ication from Wilhelm 
Reissig, Vienna, Austria.—Petition recorded 10th March, 1865. 

685, EpwAkD Brown WILSon and JAMES Howvkn, Glasgow, Lanarkshire, 
N.B., “ Improvements in steam boilers and the furnaces thereof.” 

691. James H , Leadenhall-street, London, “ Improvements in 
the process and apparatus for refrigerating or freezing liquids.” —Petitions 
recorded 11th March, 1865. 

703. Joun Wes, Laurence Pountney-lane, London, ‘‘ Improvements in 
the application and utilisation of certain materials suitable for the 
manufacture of paper.”—A communication from Joachim John Monteiro, 
Lisbon, Portugal. 

704. WiLLtaM CLARK, Chancery-lane, London, “Improvements in appara- 
tus for holding and reg ing the position of lamp shades or reflectors.” 
—A communication from Guillaume Pascal, Boulevart St. Martin, Paris. 
— Petitions recorded 13th March, 1865, 

727, WitttaM Epwakb Newton, Chancery-lane, London, ‘‘ Improvements 
in apparatus for distilling oils and other liquids from coal and other sub- 
stances.”—A communication from William George Washington Jaeger, 
Baltimore, Maryland, U.8.— Petition recorded 15th March, 1865, 

754. WiLL1AM Roserts, Millwall, *‘ improvements in cocks or valves.”— 
Petition recorded 1ith March, 1865. 

769. Epwin Pitting and Joun Hakrper, Rochdale, Lancashire, “ Improve- 
ments in weft stop motions for looms.” 

768. Joun Howanp Kipp and James Cuapwick MATHER, Manchester, ** Im- 
provements in floor cloth and in hinery for the f e of floor 
cloth.” — Petitions r 18th March, 1865. 

770. TuoMAs OLivER, Dalston, Loudon, and JosgrH WiLuiAM Musto, Mile 
End, London, “‘ Improved top or mouth piece for cigars and cheroots.”— 
Petition recorded 20th March, 1865. 

784. DanigL Gourugy, Hornsey, London, * Improvements in the manufac- 
ture of boots and shoes.” 

790. RicHaRD JORDAN GaTLinG, Indianopolis, Marion, Indiana, U.S., ‘Im- 
provements in fire-arms,” 

792, WILLIAM Brery, Willow-place, Stamford Hill, London, “ An apparatus 
for cutting bread or bread and butter.”— Petitions recorded 21st March, 

















1865. 
794. Hiram Situ Jacons, Portland, Multnamah, Oregon, U.S., “A new 
or improved machine for dressing and ling the inner surfaces of 











felloes.” 
797. HarxgoLp Porrer, Manchester, “ Impr ts in treating the waste 
liquors obtained in bleaching certain tts vngcas ” 


800. ALFAKD PikRRE Troncuon, Rue Sainte Appoline, Paris, “ Improve- 
ments in the construction of tire-arms, and in cartridges for the same.” 
— Petitions recorded 22nd March, 1865. 

810. JaMES MacauLAaY and Kobkrt WaTson, Paisley, Renfrewshire, N.B., 
“ Improvements in weaving ornamental fabrics.” 

812. EpwakpD Figup and Francis Wisk, Chandos Chambers, Adelphi, 
London, * Improvements in machinery or apparatus for feeding paper 
te printing machines, and for taking off or removing and piling the same 
after any 

812, CARLES Henry Crowg, Lodowick-terrace, Gloucester-road, Regent's 
Park, London, ** re in stoppers for bottles, jars, and other 
vessels, the same being applicable to fire-arms and ordnance.” 

816. Louis Aveustus Lets, Bucklersbury, London, ‘* Improved apparatus 
for securing the frame — the fittings in travelling bags.” 

820. Henry Oakes, Old Hall, Wakefield, Yorkshire, “improvements in 
worsted carding and preparing machinery.” 

821, Joseru Lees, Norwich, and Mosks MELLOR, Nottingham, “ Improve- 
ments in machinery or apparatus employed in the manufacture of cloth 
and other fabrics.” 

824. Georges Henry CasTree and ALFRED Henry CasTREE, Manchester, 
“ Improvements in looms for weaving.” 

826. James CLIFFORD Mor@AaN, Rotherham, Yorkshire, “‘ Improvements in 
stoves or fire-places, ash-pans, and fenders.”—Petitions ri rd 
March, 1865, 

*. ALFRED Bai..ot, Brussels, Belgium, “ Improvements in sewing ma- 

nes. 

832. WiuutaM Lorber, New Broad-street, London, “ Improvements in the 
manufacture or construction of rails for railways.”—A communication 
from Gabriel Diimler, Namur, Belgium. 

83. Joun Batty Brown, St. Petersburgh-place, Bayswater, London, “ Im- 
provements in casks, or vessels for storing petroleum and hydrocarbons,” 

836, WitLiAM Epwarp Newton, Chancery-lane, London, * improvements 
in the manufacture of ink.”—A communication from Josiah Vincent 
Lavers, Sydney, New South Wales.” 

838. DANIRL ARNOLD, Bridge-street, Cork, “ Improvements in gun-locks,” 

840, VALENTINE BAKER, Cahir, Tipperary, Ireland, “ Improvements in 
obtaining motive power, parts of which improvements are licabl 
the compressing of air and = 

842. JouN Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in the treatment of rice."—A communication from Robert Pfeifer, 
Antwerp, Belgium. — Petitions recorded 24th March, 1865, 

844, Henky CoLumBus Hurry, Hereford, Herefordshire, ** I 
in railway points and switches.” 

847, ALicé IsangL Lucan Gorpon, Prince’s Gate, Hyde Park, London, 
“Improved means of communicating b the p gers, guard, 
and engine driver, of a railway train, ) mas of which said improvements is 
aiso applicable for the prevention or detection of burglary.” 

860. JoHN Dopp, Oldham, | hire, ‘* Imp in mules for spin- 
ning and doubling.” 

852. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in spitt "—A ication from Emile Gabriel Aubry and Claude 
Joseph Barral, Paris.— Petitions recorded 25th March, 1865, 

862%. CHARLES Martugws and Joun Frrevay, Wolverhampton, Stafford- 
shire, “Improvements in the construction of furnaces for the consump- 
tion of smoke.” 

866. Joun CaLvix Tuompson and JouN JAMES MALBOURNE GREEN, 
Greenwich, Kent, ** Improvements in the construction of railway 
carrisges to facilitate the passage of the guard or other }erson from end 

to end of the train whilst it is travelling.”"—Petitions recorded 27th March, 

















1865. 

868. Josgpu WILLIAMS, Birmingham, ‘‘ An improvement or improvements 
in ornamenting articles made of glass." 

809, JouN Noxris, jun., Winchester, Hants, “‘ An apparatus for grooming 


905. Joun PincnBeck, Lower Katesgrove House, Reading, Berks, “‘ An im- 

it in engines worked by heated air or gases.” 

907. — Brivez, Accrington, Lancashire, ‘* Improvements in looms for 
weaving.” 

911. Benjamin Gresnwoop, Cumberland-place, Westbourne Grove North, 
“Improvements in the means or method of curing or preventing smoky 

neys.” 

918. ALFRED VINCENT Newton, Chancery-lane, London, “‘ Improved means 
of preventing the leakage of barrels and of rendering packages and fabrics 
impervious to air and .”—A communication from Lewis Francis and 

Loutrel, New York, U.S. 

915. Jonny Henry Smiru, Bexley Heath, Kent, “Improved apparatus for 
mounting photographs.” i 

917. James Batugats, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements in 
gas meters and in the hinery or apparat ted therewith.”— 
—Petitions recorded 31st March, 1865. 

919. WiLLiaM MAYALL, Jonn Kwyort, and WILLIAM Dennis, Mossley, 
Lancashire, ‘‘ Certain improvements in mules for spinning cotton and 
other fibrous substances.” 

921. WitLiaM Kinsey, Anchor-street, Shoreditch, London, ‘‘ Improvements 
oe apparatus used in the winding and rewinding of silk and other 

‘abrics.” 

923. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in street railways.”—A communication from William Desmond O’Brien, 
Broolyn, U.S. 

925. WitttaM Gray, Sheffield, Yorkshire, ‘‘ Improvements in rolling or 
forging steel or wrought iron in bars to be used as beaters or beating bars 








apparatus for sounding bells on lighthouses, alarm bells on publ 
private buildings, and for bells in chapels and places of worship.” wae 

3060. CHARLES CROCKFORD, Holywell, Flintshire, ‘‘ Improvements in 
traction on railways more es 


ly adapted to steep grad ‘me 
Petitions recorded 8th December, 1864. , etneuaens 

3066. TooMas HumPurey Roserts, Bedford-street, Plymouth, “ Improve- 
ments in app ‘or I ding and stopping carriages.”—Petition re- 
corded 9th December, 1864. 

3069. ANGELO JAMES SEDLEY, Conduit-street, London, ‘‘ Improvements in 
the construction of bridges.” —Petition recorded 10th December, 1864, 

3072. GgorGe Rooper, Lincoln’s-inn-fields, London, ‘‘1mprovements in 
cross cut and other saws."—A communication from Robert William 
Standly, Grafton, Haldinrand, N.D., Canada West.—Petition recorded 
12th December, 1864. 

3080. FREDERICK GEORGE MULHOLLAND, Essex-street, Strand, London, 
** Improvements in purifying rosin or other substances of a similar kind 
and character.”"— Petition recorded 13th December, 1864. 

3095. JacoB Baynes THoMPsoNn, Rothwell-street, Regent’s Park-road, 
London, “ Improvements in coating iron and steel with silver, gold 
platinum, or palladium, and in ornamenting articles with such metals.” 

3101. PeTeR FREDERICK LuNpDE, Jewry-street, Aldgate, London, “ Im- 
proved apparatus for obtaining extracts from vegetable substances,” 

3103. Cowrgr Puipps Cougs, Ventnor, Isle of Wight, “ Improvements in 
apparatus for working and loading ordnance.” 

3105, JAMES LEEMING, JOHN LEEMING, and JouN LisTeR, Bradford, York- 
shire, “ Improvements in the Jacquard machine.”—Petitions recorded 
14th December, 4 

3118. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “‘ Improvements 
in machinery for decorticating or for separating the kernel from the 
shell of cotton seeds.”"—A communication from Edmond Paul Henri 
Gondouin, Paris.—Petition recorded 16th December, 1864. 

3134. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ An improved 
liquid meter.”—A communication from Jean Antoine Clement, Paris.— 








upon the drum, concaves, or breast plates of » in th iz Petition recorded 17th December, 1864. 

machines,” 3147. Henry FREDERICK McKiLLop, Belvedere, Kent, “ Improvements in 
927. Ropert WiILLacy, Penwortham Priory, L hire, “ Impr t positions for coating or covering ships.”—Petition recorded 19th 

i tus for preparing and supplying food for cattle.”— December, 1864. 





n y or app 
Petitions recorded 1st April, 1865. 
931. WiLLIAM BuNegR, Southampt , Chancery-lane, London, 
“Improvements in vessels or apparatus for melting sealing wax, glue, or 
other vm A ication from Frederick Kubrmann, 
Rosslau-on-the-Elbe, Prussia. 
939. ALFRED Lockwoop and ALFRED Lockwoop, jun., Chester, Cheshire, 
ie. in the facture of bricks, aud in the apparatus em- 


huildi 











- 
ployed therein.” 

941. CHaRLEs Vero, Atherstone, Warwickshire, ‘‘ Improvements in the 
manufacture of felt hats.”"—Petitions recorded 8rd April, 1865. 

943. CHarLes Denoon Youna, Perth, Perthshire, “ limprovements in 
double-acting, lift, and force pumps.” 

947, Henry JENKINS, Birmingham, “ Improvements in the fastenings for 
sleeve links, solitaires, and other like purposes.” 

949. WiLu1AM Brookrs, Chancery-lane, London, ‘‘ Improvements in means 
or app for obtaining motive power by the aid of steam, gas, or other 
fluids.”—A communication from oseph Perrigault, Marie Joseph Denis 
Farcot, Jean Joseph Leon Farcot, Michel Basile Abel Fazcot, Joseph 
Etienne Eloi Chateau, and Emanuel Denis Farcot, Paris, 

951. Ropert Baynes, Mansel Villas, Wimbleton, Surrey, “‘ Improvements 
in suction and force pumps.” 

953. JoserpH VAUGHAN, Birmingham, ‘‘ Improvements in steam and atmo- 
spheric : hammers, which improvements are also applicable to steam 
engines.” 

955. OWinuiam EpwarRp Nkwton, Chancery-lane, London, ‘ Improved 
apparatus for expressing liquids from pulpy and semi-fluid substances.” — 
A communication from Louis Pierre Kobert de Massy, Rue St. Sebastien, 





Paris. 

957. Joun PLayek, Norton, Stockton-on-Tees, Durham, “ Improvements in 
the manufacture of balls, blooms, or slabs, of malleable iron or steel.”"— 
Petitions recorded 4th April, 1865. 

661. Robert STANLEY, Manchester, “ An improved hat ventilator.” 

963. Hxnry Simon, Manchester, ** New or improved apparatus for separa- 
ting or sorting and hing ores, mi ls, coal, emery, and other sub- 
stances in a granular or pulverulent state."—A communication from 
Charles Prieger and Theodor Hundt, siegen, Prussia. 

965. Bensamin J , Church-street, Camberwell Green, Surrey, “ Im- 
provements in pianofortes.” 

971. Fxeperick RatnrorD Enson, Park-terrace, Nottingham, ‘‘ Improve- 
ments in the manufacture of lace in twist lace machines.”—Petitions re- 
corded 5th April, 1865. 











Patents on which the Stamp Duty of £50 has been Paid. 


1043, WitL1aAM Epwarp Grpar, Wellington-street, Strand, London.—Acom- 
munication.—Dated llth April, 1862. 

1150, Henry LuMugy, Chancery-lane, London.—Dated 19th April, 1862, 

1101. James Mackay, Liverpool.—Dated 16th April, 1462. 

1127. CHARLES D&NTON ABEL, Southampton-building 
London.—A communication.—Dated 17th April, 1862. 

1228. Joun Gay Newton ALLEYNE, Butterley {ronworks, Alfreton, Derby- 
shire.—Dated 26th April, 1802. 

1233. a boyte and THOMAS WARWICK, Birmingham.—Dated 26th 
April, 1862. 

1068, Joun FREDERICK SPENCER, Newcastle-on-Tyne.—Dated 14th April, 


1862. 

1070. Joun Daraur, Cobden-street, Lister Hills, Bradford, Yorkshire,— 
Dated 14th April, 1862. 

1034. ALFRED VinceNT Newton, Chancery-lane, London.—A communica- 
tion.—Dated 15th April, 1862. 

1090. Tuomas Woop Gray, Fenchurch-street, London.—A communication. 
—Dated 15th April, 1862. 

1146. WituiaM Rosz, Hales Owen, Worcestershire.—Dated 19th April, 
ts) 





, Chancery-lane, 


1362. 

1168, SiLas SAFFORD PutNaM, Dorchester, Norfolk, Massachusetts, U.S.— 
Dated 2znd April, 1862. 

1081. Francois ALEXANDRE Le Mat, New Orleans, U.S., and CHARLEs 
FREDERICK GIRARD, Washingion, U.S.—Dated 15th April, 1862. 

1085. Gerona Brvson, Manchester.—Dated 15th April, 1862. 

1124. GkoRGR TOMLINSON Bous¥tkLD, Loughborough Park, Brixton, Surrey. 
—A communication.—Dated 17th April, 1862. 

1164, James CuarMaNn Amos, The Grove, Southwark, Surrey.—Dated 21st 
April, 1862. 

1129. RicHaRD ARCHIBALD BROOMAN, Fleet-street, London.—A communica- 
tion.—Dated 17th April, 1862. 

1202. Ronert Musust, Coleford, Gloucestershire.—Dated 24th April, 1862. 


Patents on which the 8tamp Duty of £100 has been Paid. 

789, bg Kay, Oxenhope, near Keighley, Yorkshire.—Dated 12th 
April, 1858. 

883. — cca Devonshire-street, Islington, London.—Dated 22nd 
April, 1858. 

845. Joun Henry Jonnson, Lincoln’s-inn-flelds, London.—A communica- 
tion.—Dated 17th April, 1858, 


Notices to Proceed. 


734. SAMUEL Bagstsr Bovtton, Charlotte-row, Mansion House, London, 
** Improvements in the means and apparatus employed for treating timber 
with antiseptic or preservative fluids, also applicable to other purposes.” 
—Petition recorded 16th March, 1865, 

757. James MoConNngLL, Westhoughton, Lancashire, “Certain improve- 
ments in platform weighing machines.”—Petition recorded 18th March, 


3170. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, ‘‘ A new and im- 

a method of aggregating coal dust.’"—A communication from Charles 
oble, New York, U.S.—Petition recorded 21st December, 1864. 

3180. JONATHAN GRUNDY ARAM, Bradford, Yorkshire, “ An improved 
mode of lighting household and other fires.”—Petition recorded 22nd 
December, 1864. 

3211. JaAmMEs Peter Rosertson, Colonel in her Majesty’s Army, ‘‘ An im- 
proved connector applicable to bales used in cavalry and other stables.”— 
Petition recorded 2th , 1864. 

3222, Joun Ropert Breckon, Darlington, Durham, and Rozert Dixon, 
Crook, Durham, * Improvements in the construction of coke ovens.”— 
Petition recorded 28th December, 1864. 

178. JoHN SNELL and WiLLiAM Renton, Leeds, Yorkshire, “ Improvements 
in facing woollen cloth and other textile fabrics,”— Petition recorded 20th 
January, 1865, 

306. JosspH RipgAL Wess, Hibernia Chambers, London Bridge, Surrey, 
“ A new or improved method or process and apparatus for obtaining the 
concentrated extracts of hops, and for preserving the same from deteriora- 
tion.”—A communication from George Percy, Walter Wells, Charles 
Brown, John Mulford, and John Maximilian Webb, New York, U.S.— 
Petition recorded 4th February, 1865. 

443. E>warD Brown WILSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in fire-places.”—Pelition recorded 13th February, 1865. 

574, CaRL JOHAN FALKMAN, Craven-street, Strand, ‘Improvements in 
apparatus for distilling, purifying, and storing spirituous liquors.”— 
Petition recorded 1st March, 1865. 

591. CHARLES RauN, Brook-street, Grosvenor-square, London, *‘ An im- 
proved instrument for concentrating light, applicable to dental, surgical, 
and other operations.”—Petition recorded 2nd March, 1865. 

617. ABRAHAM AKEROYD, Bradford, Yorkshire, “‘ An improved process and 
apparatus for dyeing and preparing cotton, worsted, and silk warps.”— 
Petition recorded 4th March, 1865. 

695. Joun Tann, Walbrook, London, “ Improvements in fire and burglar- 
proof safes, chests, doors, and iron rooms.”— Petition recorded 11th 
March, 1865. 

711. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in breech-loading fire-arms.”"—A communication from Samuel Maynard, 
New York, U.8S.—Petition recorded 14th March, 1865. 

746. CHARLES ANTHONY WHEELER, Swindon, Wiltshire, ‘ An improved 
apparatus combining a pencil, shield, and india-rubber.”—Petition re- 
corded 17th March, 1865. 

778. SAMURL CuaTWooD, Bolton, Lancashire, ‘‘ Improvements in locks for 
— strong rooms, and other purposes.”—Petition recorded 20th March, 

b. 


861. CARL JOHAN LAURENTZ LeEFFLER, Broad-street-buildings, London, 
“ Improvements in casting ingots of steel and malleable iron.”—Petition 
recorded 27th March, 1865. 

880. ELLLIoT Savags, West Meriden, Connecticut, U.S.—‘* Improvements 
in hardening gnd tempering steel.” —Petition recorded 28th March, 1865. 
883. WILLIAM NEWTON WILSON, High Holborn, London, ‘‘ Improvements 

in sewing machines.”—Petition recorded 29th March, 1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
15th April, 1865. 

1344, 10d. ; 1394, 10d. ; 1393, 6d.; 1403, 10d.; 1404, 4d.; 1405, 1s. 2d.; 
1406, 4d. ; 1407, 8d. ; 1408, 6d. ; 1409, 4d. ; 1410, 4d. ; 1411, 4d. ; 1412, 1s. ; 
1413, 1s. 3 1414, 8d.; 1415, 4d.; 1416, 1s. 4d.; 1417, 1s. 2d.; 1418, 4d.; 
1419, 6d. ; 1420, 1s. 4d.; 1421, 4d. ; 1422, 4d.; 1423, 4d. ; 1424, 8d. ; 1425 sd. H 
1426. 1s. 6d.; 1427, 4d.; 1428, 1s.; 1429, 8d.; 1430, 4d. ; 1431, 1s. 6d. ; 
1432, 10d. ; 1483, 4d. ; 1434, 10d. ; 1435, 4d. ; 1437, 4d. ; 1438, 4d.; 1439, 4d. ; 





1440, 10d.; 1441, 10d.; 1442, ldd.; 1445, Sd.; 1446, lod. ; 1447, 4d.; 
1449, 10d.; 1451, 4d.; 1452, 10d.; 1454, 4d.; 1455, Sd.; 1456, 10d. ; 
1457, 10d. ; 1458, 4d. ; 1460, 4d. ; 1461, 2s. ; 1462, 10d. ; 1463, 10d.; 146s, 4d. 5 
1467, 4d. ; 1468, 4d. ; 1469, 6d. ; 1471, 4d. ; 1472, Is. ; 1473, 2s. 6d. ; 1474, Sd. 
1474, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly fo’ 
‘TuR ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
2483. J. H. Jounson, Lincoln’s-inn-jields, London, “ Transmitting motive 
power.”—A communication.— Dated 4th October, 1864. 
This invention relates to a novel mode of, and apparatus for, transmitting 
motion or motive power in all cases where a reciprocating motion 1s 


uired, whether it be in a curvilinear or rectilinear direction, and is 
intended a substi for what is known to mechanics as the “bell 








1865. 

776. ALFRED Vincent NewTon, Chancery-lane, London, “ Imp: in 
sewing machinery.” — A communication from David Wood Green 
H brey, Coelsea, Massachusetts, U.S.—fetition recorded 20th March, 





870. JAMES Mituar and Joun Laixe, Lanarkshire, N.B., ‘ Impr 
relating to apparatus for printing ornamental fabrics,” 

874, ALEXANDER Denis Gascon, Rue de la Fidélité, Paris, “ A new febrifuge 
and digestive elixir.”—A communication from Alexandre Gascon, Paris. 
876. Francois ADOLPHE MocquaRv, Rue de la Fidélité, Paris, ‘* Certain 

improvements in burners.” 

880. ELLIOT SavaeR, West Meriden, Connecticut, U.S., “‘ Improvements in 
hardening and tempering steel.” 

882, Jossra Wrient, Neptune Forge Chain and Anchor Works, Tipton 
Green, Dudley, “ imp: in forging hines.”— Petitions recorded 
28th March, 1865. 

886. Ricuarp CARDWELL Rosinson, Cannon-street, London, ‘ Improve- 
ments in machinery for the cutting of nails, brads, or spikes, and in the 
conformation of some of such nails and spikes.” 

888. FREDERICK ALLEN LxioH, Manchester, ** Improvements in the con- 
struction of bridges and arches.” 

800. ALEXANDER CHAPLIN, Adelphi, London, “ Improved apparatus for the 
instantaneous lowering and detaching of ships’ boats.” 

892. SamMuKL Cuiubs, jun., Maicolm Villa, Putney, Surrey, *‘ An improved 
method of treating tatty matters,”—Petitions recorded 29th March, 1865. | 





1865. 

785. CHARLES Farmgr and Tuomas Turner, Birmingham, “ Certain im- 
P in hinery and appli for the manufacture of nails, 
pins, and rivets.”""—/etition recorded 21st March, 1866. 





crank.” In carrying out this invention a circular drum or pulley, or a 
segment of a circle, differential or otherwise, is employed, supported by 
and turning in suitable bearings. Round or over the periphery or surface 
of this drum, pulley, or quadrant, is passed a flexible connection, such, for 
example, as a chain, which chain should be secured to the periphery or 
surface of the drum, pulley, or quadrant in order to prevent it from 
lipping thereon. The opposite end of the chain or fiexible connection are 





801. WitLiaM CLARKE, Nottingham, “ Imp ents in the fact 
of fabrics in lace machinery.”— Petition recorded 22nd March, 1866. 

3020. Joun Gano Winter, Chester, Cheshire, “ improvements in revolving 
retorts, and in the mode of applying heat to the same, designed tor pro- 
os oil from coals, shales, capneis, and other substances, or for dis- 
tilling oils.” 

3022. camp Tyg, Birmingham, “‘ Improvements in sliding gaseliers, gas 
pendants, and gas lamps.”—Petitions recorded 5th December, 1864. 

$031. Henry Lampuuea, Driffield, Yorkshire, ‘* Improvements in trucks or 
carts for carrying and elevating sacks or other heavy bodies,” 

$037. Joun STKPHENSON, Marylebone, London, “ luwprovements in um- 
brellas, parasols, and sunshades.” 

3046. Ricuarp Richarpsoy, Lowdham, Nottingham, ‘ Improvements in the 
manutacture of felt.”—Petitions recorded 6th December, 1864. 

3050. ALBRBRT SURFLEN, South Crescent, Bedtord-square, London, “ An 

i i hi scrubbing compound.” 





896. Grores GREENISH, Harpurhey, Lancashire, ‘A new or imp: 

ee of mechanism for propelling wagons in connection with 
809. WittiaM Brookes, Chancery-lane, London, “A new or improved 
mode of rapidly reducing, cementing, and meltung iron and other ores, 
also iron slag or cinders, dross, and scales or crust, to produce directly 
therefrom steel or malleable or cast iron."—A communication from 
Jean Baptiste Helson, Hautmont, France. 





3052. Wiii1aM HUSBAND, Cornwall, and JosEPH Quick, jun., Summer- 
street, Southwark, Surrey, *‘ Improvements in steam boiiers.” 

$053. Martyn Joun Roperts, Pendarren, near Crickhowell, Brecknock, 
* Improvements in means or us for preparing, spinning, doubling, 
and hoy: wool, cotton, other fibrous substances,”—/etitions re- 
corded 7 


December, 1864. 
3067. Caries OLivER, Old Boswell-court, London, ‘Improvements jn 





specti sured to the two ends of a rigid connecting rod or rods, to 
rete a lmagiedl Fs ip ting motion is imparted bya crank pin, or 
other convenient well known mechanical contrivance for imparting such 
reciprocating motion, actuated by any prime mover, | Adjusting or 
tightening screws are employed for taking up any slack in the chain or 
flexible connection, so that all back lash may be avoided. As the rod Fe 
rods reciprocate, the chain imparts a reciprocating rotary motion * e 
drum, pulley, or quadrant, which motion may be transmitted 2° 
rectilinear direction to any desired number of other rods, provided wit 
chains or flexible connections passing round or over and secured to the 
portions of the surface of the drum, pulley, or quadrant, and placed at any 
desired angle thereon. By making the drum or pulley of different gia 
meters the transmitted motion may be retarded or gly. 
—Not i 
2441. A. Mowro, Glasgow, “ Apparatus for heating steam boilers."—Dated 
oy = soe its in icating the heat to the boiler through 











. at i but 
th dium of a substance which is fluid at the working temperature, 
which does not readily evaporate or become decomposed, while it o—_ 
of supplying the necessary heat without being so hot as to injure 


boiler shell. Lead is a suitable and convenient eae oe 





in view, and in carrying out the inv the p 








Aprit 21, 1865. 
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stance between the fire and the boiler proper, putting it in a bath jacket 

or shell of a form adapted to whatever class of boiler may be used. 

2444. C. H. Rei, Bast India Avenue, London, “ Preventing leakage of the 
tubes of tubular boilers and other tubular steam and water apparatus.” 
—A communication.—Dated 4th October, 1864. 

The tubular flues and tubes of steam boilers and other steam and water 
apparatus generally, give way or leak first at the connection with the tube 
plate through which the ends of the tubes are passed, and in which the 
ends are fastened. Now this invention consists in the employment of short 
split tubes or rings which are cylindrical outside and conical on the inside. 
The external diameter of these short tubes corresponds with the interior of 
the tubes of the boiler or other apparatus, but the short tubes are yet 
capable of being readily inserted into the ends of such tubes. The longitu- 
dinal splitting of the short tubes or rings is in an inclined direction 
through the metal so that the edges overlap each other and so that the 
split will not be opened when a tube or ring is somewhat expanded to 
cause it to fit closely within the end of a boiler or other tube. In addition 
to these short split tubes, other short tubes are used, which are cylindrical 
inside and conical out, and they have each a flange at their outer ends. 
These tubes fit within the split tubes at their inner end, and their flanges 
extend over the outer ends of the tubular flues or other tubes fixed in the 
plate. In order to stop the leak of a tubular flue or other tube fixed in a 
tube plate, a screw bolt and screw nut are used. On the end of the screw 
bolt is a cross bar or instrument pin jointed to the screw bolt. This cross 
head or instrument can pass through the short tubes introduced into the 
end of atubular flue when in one position, and then when opened out the 
ends of the cross-head come against the end of the split tube. There isa 
second cross bar or cross-head or plate used which rests against the outer 
surface of the flanged end of the second or inner short tube above described. 
In using this apparatus the two short tubes are to be introduced with the 
screw bolt into the end of the tube, and then the screw nut is to be turned 
till the split tube is drawn upon the inner short tube, and has by it been 
caused to expand to the requisite extent, when the screw bolt, nut, and 
cross-heads are to be removed.—Not proceeded with. 

2451. B. J. A. Bromwicu, Birmingham, “ Obtaining and applying motive 
"= Dated 5th October, 1864. 

This invention relates to certain improvements upon a former invention 
for the same purpose, and for which the present inventor obtained letters 
patent, dated 28th January, 1863, No. 261; and the object of the present 
invention is to remedy the defects arising from leakage in the parts of the 
machine. The following is a general description of the machine :—The 
inventor provides a chamber or reservoir, to contain compressed air (which 
is the power he ys), and in tion with such chamber he has a 
series of hollow rings forming engines, which receive the air each in turn 
as it issues from the reservoir, and by which they are actuated.—Not pro- 
ceeded with. 

2454. J. W. Gipson, Dublin, “‘ Working the slide valves of steam and other 
engines.” —Dated 5th October, 1864. 

This invention consists in using but one eccentric, fast to the shaft, for 
work the slide valve of an ordinary steam or other engine, so that the engine 
will move backwards or forwards while the necessary lap and lead for ex- 
pansion is preserved.—Not proceeded with. 


Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
"7 - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
larness, dc. 


2429. S. BateMAN, Bradford, ‘* Brakes for railway carriages.”—Dated 3rd 
October, 1864. 

This invention consists in throwing the pressure in a continuous manner 
on the peripheries of plain or cog wheels, attached to the running wheels 
as well as on the rails, by which means the patentee obtains a sliding 
rotative motion, instead of the ordinary sliding motion, on the surface of 
the rails. 

2438. T. A. Swinsurne, Bilan Shona, Inverness, ‘‘ Improvements in the 
reefing and furling of ships’ sails.”"—Dated 4th October, 1864. 

This invention has for its object the protection of the sails from fire or 
other damage when furled, together with the well-known advantage of 
self-acting or mechanical reefing and furling arrangements, without the 
disad zes attending some of the plans in use, and the said invention 
consists, principally, in constructing the yard, in case, in the form of 
a hollow shell, of thin sheet steel, for example, and in ~~ yo in 
connection with it for reefing or furling the sail inside it. The invention 
cannot be described without reference to the drawings. 

2445. C. GREENWAY, Cheltenham, “‘ Railway turntables."—Dated 4th October, 











1864, 
For the purposes of this invention the central axis or pillar of a turn- 
table turns in a bearing constructed in the centre of the foundation, and is 
stayed thereto by diagonal or other stays or supports. The central axis or 


of the drum or cylinder. These doors should open convenien 
hinges connecting them to the covering. The door and co 8 may be 
made of wood, though other material may be used. When the door is shut 
there should be no more than about one-eighth of an inch clearance 
between the wood of the door and the pins or points of the roller. The 
portion of the husk which has remained in the hand of the person when 
working the roughing side of the machine is handed over to the person 
working at the finishing or door side of the machine, who retains hold of 
the one end of the portion of the husk, and opens the door with the other 
hand, when he places the greater portion of the material which he has in 
his hand on the teeth or points with the other hand; he then presses the 
door upon the material, which is thus into the teeth. The inner 
part of the husk has been placed next to the teeth this time: in a ve 
short time almost the whole of the pulpy part of the portion of the hu 
will be combed out, and the other end of the material in the hand of the 
worker of the machine is then subjected to similartreatment. The material 
combed from the portion of husk by this process would mix with the other 
rtion combed out by the roughing process which falls to the ground were 
t not for an opening in the upper _ of the covering where the material 
consisting of,the better quality of fibre flies out and is caught by a curved 
shelf or receiver. The material caught in this shelf or receiver is now 
removed into a basket, which is 7 by the side of the machine; when 
this is done the material which the working the machine still 
retains in his hand is subjected to its final process, which removes from it 
every appearance of pulp. In — this (by the process similar to the last, 
but more prolonged and more ully done) a very good clean quality of 
fibre is combed out from the stiffer portion, which is still retained in the 
hand of the person working the machine, This finer quality is caught in 
the shelf or receiver at the top of the covering. When this last process is 
completed the person working the machine has a stiff brush or bristle fibre 
left in his hand, which is perfectly clean. The portion caught last on the 
shelf will be found to be almost equally clean, but not so strong or stiff. 


2450. G. H. Castres, Manchester, “Looms for weaving."—Dated 5th 
October, 1864 


The object of this invention is to weave two pieces of cloth at one and 
the same operation, each of them to have perfect selvedges, and the inven- 
tion consists in making the beam of sufficient dimensions to carry 
two warps, the lathe of the loom be’ constructed to hold two reeds 
running in a line from right to left, and vice versa, giving a reed to each 
warp, 80 that each warp shall have its separate and independent shuttle or 
shuttles working across its own width exclusively, a space being provided 
with the swells and springs in the centre of the lathe to act as a box for 
the reception successively of any shuttle belonging to either one of the 
warps, the shuttle being propelled from the said centre box in its proper 
course and turn.—Not proceeded with. 

2452. H. Connant, Morley's Hotel, Strand, London, ‘* Machinery for wind- 
ing thread on bobbins or spools.”"—Dated 5th October, 1864. 

The present invention relates to machines in which the traverse motion 
of the thread guide which guides the thread on to the bobbin or spool is 
directed automatically by a traverse changer, and the object of the present 
invention is to improve the construction and operation of automatic thread- 
winding machines so that they may wind with as great perfection as hand 
machines ; they possess the advantage of aut ic action. The special 
object of the First part of the invention is to adapt the machine to the 
—- of one or more of the last 7 of thread upon bobbin or spools 
partly filled, so that such imperfect bobbins or spools of thread, whether 
previously wound on the machine, or on other machines, may be finished 
on the machine. This part of the invention consists of the combination of 
the traverse changer with a movable support, so that it can be readily 
withdrawn from its position in the machine to permit it to be set to 
Cirect the thread guide for winding that one of the layers of thread at 
which winding on the bobbin or spool is to commence, and may be readily 
reinstated in its position, In p ding aut ic hi the thread 
guide has been caused to bear by a weight directly upon the layer of thread 
on the bobbin or spool, so that its distance from the axis of the bobbin or 
spool, when winding any particular layer, has been controlled by the pre- 
ceding layers, and, consequently, when a gap has occurred in them from 
the breakage of thread, this imperfection acting upon the thread guide 
affects the appearance of succeeding layers of thread. The object of the 
Second part of the present invention is to obviate this defect, and it 
consists of the combination of the thread guide with controlling mechanism 
which holds it independently of the thread at the proper distance from the 
axis of the bobbin or spool for each layer of thread, so that this distance 
is always the same for each layer, however ow the preceding layer 
may have been wound. The object of the ird part of the invention is 
to adapt the machine, when embodying the Second of the invention, 
to the winding of thread of different sizes upon bobbins or spools, and it 
consists of the combination of the thread guide with the cam, or its 
equivalent, for controlling its position by means of an adjustable lever, or 
its equivalent, which may be adjusted to vary the amount of movement of 
the ti read guide by the controlling mechanism before winding a succeeding 
layer of thread. object of the Fourth part of the invention is to adapt 











pillar rests by its lower end on a step or bearing, while it is sur ded by 
upright antifriction rollers or cylinders, which are arranged to turn freely 
within a hollow frame or upright cylinder, which is fixed to the foundation, 
and stayed as above stated. The upright cylinder and the antifriction 
cylinders or rollers rise up nearly to the underside of the table, so that the 
supporting bearing, constructed as above explained, presents a very 
extended support, while it offers but comparatively small friction to the 
central axis or pillar of the table. 
2461. W. ANDERSON, Dublin, ‘‘ Apparatus for working railway signals.”— 
Dated 6th October, 1864. ™ si a" 
This invention cannot be described without reference to the drawings. 
2464. P. A. LEcoMTE DB FONTAINEMOREAU, South-street, Finsbury, London, 
i Machinery for propelling.”—A communwation.—Dated 6th October, 


This invention relates to double action steam propellers, the steam being 
produced by evaporation, or by the combustion of a gas capable of produc- 
ing it without condensation, and differing from other motive propellers 
either terrestrial, marine, or aeria!, First, on account of the draught from 
the furnace not being produced by steam injection, but being the result of 
the afflux of some part of the air which the vehicle containing the motive 
power rapidly displ or p y its progressive forward movement. 
This air is introduced into the furnace through openings properly prepared 
on the fore part of a closed ash-box, set under the grate, and in case of need 
on some part of the fire box. Secondly, on account of the steam being 
capable of being disposed of after having worked as motive power to 
ordinary machinery, by being conducted out by ing through the 
chimney stack up to its orifice, more or less bent backwards by means of a 
tube entirely closed, terminating outside with one or several orifices made 
in a direction exactly opposite to the ment of the apparatus, and so 
prepared as to increase the forward impulse produced by the mechanism by 
means of the reaction still sufficiently energic which the half distended 
steam prod when pling its d ion with the atmosphere. This 
propeller will not only give to boats and locomotives on railways a greater 
speed without increased expense, but will admit of easily transforming 
engines such as those used for agricultural and other purposes, by the 
addition of plate board and tender, into small locomotives capable of running 
on public roads or streets, for moving every kind of vehicle, for ascending 
mountains however steep, for working agricultural and other implements, 
and for other purposes.—Not proceeded with. 

2473. C. CuapMan, Leadenhall-street, London, “ Lifeboats.”— Dated 7th 
October, 1864. 
This invention cannot be described without reference to the drawings. 











Ciass 3,—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
2431. G. T. BouserieLp, Loughborough-park, Brixton, ‘‘ Machinery used 
in manufacturing or separating coir fibre from the husk of the cocoa- 
nut."—A communication.—Dated 3rd October, 1864. 

In performing this invention the husks or pieces of husks are softened by 
the action of water or steam. water used, from twenty-four to 
forty-eight hours under its action will be generally found sufficient to 
make the husk fully ready for the subsequent processes ; should steam be 
used a shorter time will suffice. The husks are crushed by grooved rollers, 
through which they should now be passed a sufficient number of times to 
flatten them as much as ible. The upper one of the crushing rollers is 
arranged to rise and fall, and is weighted sufficiently to crush the husk or 
Piece of husk while it is passing between the rollers. The husks or pieces 
of husk are now taken to the combing machine, which consists of a cylinder 
or drum, on the surface of which steel or metal pins or points are fixed, 
which project out from the surface of the drums or cylinder by preference 
about gin. The drum or cylinder is made to revolve at a high 
In front of the drum or cylinder are feeding rollers, by which the husks or 
parts of husks are fed up to, and held in front of, the drum or cylinder. 
The upper teed roller being lifted the husks or pieces of husks are then 
Placed between the rollers, the upper roller is then pressed upon the husk, 
when it is gradually moved up into contact with the teeth, which comb all 
the outer shelly part, and a portion of the pulpy part, of the husk away 

the one-half of the husk or piece of husk, which is then reversed, and 
the other half is acted on in a similar manner. An equally simple arrange 
ment can be made for the feeding rollers to work in front of the pins, should 
they be fixed on the faces or ends of the cylinder or drum. The pulp, 
Which contains a small quantity of poor qualities of fibre, falls upon the 
ground underneath the combing drums. The fibre which is retained in 
the hand of the worker of the machine still retains a considerable quantity 
of pulpy matter, which has still to be removed from it by the following 
Process "—One or more doors are applied in the covering at the upper part 





he hine, when omy the Second part of the invention, to the 
winding of thread upon ins or spools of different diameters, and it 
consists of the combination of the thread guide with the shaft that 
sustains it in such manner that it can be set at a greater or less distance 
from the bobbin or spool mandril, according to the ter of the bobbin 
or spool to be wound. The object of the Fifth part of the invention is to 
permit the rock shaft of the thread guide to traverse endwise without 
escaping the control of the mechanism that regulates its position radial], 
to the spool or bobbin, and it consists of the combination of the said cock 
shaft with a swinging frame, which is t d longitudi by an arm 
rigidly secured to the rock shaft, so that the parts subjected to strain and 
wear are at a distance from the axis of the rock shaft. The object of the 
Sixth part of the invention is to adapt the machine readily to the winding 
of bobbins or spools of different lengths, and it consists of the combina- 
tion of the lips which traverse the traverse changer with the arms that 
hold them by screws. The object of the Seventh f _.. of the invention is 
to enable the machine to stop itself when the winding is completed, and it 
consists of the combination of the thread guide with the latch that holds 
the belt shipper of the driving belt in such manner that the traverse 
motion of the thread guide is made available to detach the latch. The 
object of the Eighth part of the invention is to adapt the stop mechanism 
of the machine to bobbins or spools with heads of different thicknesses, and 
it ists of the bination of the thread guide and the latch of the belt 
shipper with an adjustable instrument, whose position may be changed to 
= the thread guide to actuate the Jatch when at different distances 
rom it. 

2455. E. T. Huours, Chancery-lane, London, *‘ Looms for weaving.” —. 

communication.— Dated 6th October, 1864. 

This invention relates more especially to looms for weaving taffetas and 
similar fabrics, which looms are intended to be worked by manual labour 
or motive power. At the lower part of the end frames of the loom there is 
amain driving shaft, having in the centre tappets for giving motion to 
treddles, which move up and down, for working the healds. For giving 
motion to the picking levers there are two toothed segments gearing into 
pinions fixed to the bottom of the levers, the its and levers having 
motion imparted to them one way at the exact required by means of 
picking cams on the main shaft placed between the before mentioned 
tappets and the end frames of the loom, and the other way by springs con- 
nected to the picking levers. At the outside of one of the end frames 
there is a cam or tappet, in connection with a cord, passing over a guide 
pulley for removing the =o batten from the beat up of the fabric at 
the exact time required. e main shaft commands all the movements, 
and when turning acts first upon the lever of the slay or batten, and during 
this operation the centre fs aga act upon the treddles for making the 
shed, and one of the picking cams moves its corresponding toothed 
segment, which turns, by means of the pinion, the picking lever into its 
backward position, and at the same time stretches its spring ; then the 


i 








and the spring which was stretched left to itself rapidly turns the 
segment, the pinion, and picking lever, and throws the shuttle across; the 
first cam now ceases from keeping the slay or batten, which now 


now opened, and the first mentioned picking lever throws the shuttle 
across the opposite direction, and so the operations continue.—Not pro- 
ceeded with, 
2470. W. CLARK, Chancery-lane, London, “ Preparing or treating 
Jibrous materials.”"—A communication.—Dated 7th October, 1864 

This invention relates to the treatment of vegetable textile materials, and 
especially of flax and _ ty a view to obtain products analogous to 
silk, wool, and cotton. invention comprises a peculiar method of 
retting the above matters, especially flax and hemp, and also the further 
transformation of the said matters, including the waste, into silk, wool, and 
cotton. By the aid of this improved retting process the patentee obtains, 
in a quarter of an hour, the complete di jon of the ilagi and 
resinous gummy substances sr the fibres together, which are not in- 
jured by the agents employed. For this purpose the matters are s' 
in @ bath of muriatic or so pony o acid marking two degrees, which is 
allowed to boil for a quarter of an hour, and are then exposed for about an 
hour in a running stream of water, which effectually separates the textile 
fibres from all foreign matters, and, at the same time, retaining all the 
strength, suppleness, and elasticity of the fibres. The method of convert- 
ing the fibres and waste into wool and cotton consists in s' them in 
a caustic lye, marking eight degrees, which is kept in ebullition for about 
forty-five minutes, after which the matters under treatment are washed and 
again boiled in a soapy liquid for about a quarter of an hour, being lastly 
rinsed in running water. 
2471. G. Davis, Serle-street, Lincoln’s-inn-flelds, London, “ Oiling wool.” — 

A icatic ‘Dated 7th October, 1864. 

The patentee claims, First, the application of petroleum, or other oily 

hydrocarbons, to the oiling of wool. Secondly, the application to the 


vegetable 











second picking cam is released from the end ey gee toothed segment, | 


beats up the pick of weft during the time the shed is closed. The shed is | 


by having | oiling of wool of oily hydrocarbons, in combination with olein, or lard oil, 


or other equivalent. 


2475. T. Kenyon, jun., Miles Platting, Manchester, “ Pr: ing, fixing 
and pententing te and yarns." — Dated 7th October, ise, - 

In performing this invention the inventor combines phos- 
phates, and all kinds of animal matter, with alumina, stannate, tin 
solutions, or other suitable metals dissolved in alkalies or acids; or he 
uses the animal matter or matters coparata, if found desirable. He also 
uses anath, for bottoming the cloth for indigo and Prussian blue colours, 
The = he prefers are about 15 per cent. of the alumina, stannate, 
tin solution, or other suitable metals.—Wot proceeded with. 


Crass 4.—AGRICULTURE., 
Including Agricultural —— —_ Implements, Flour 


2464. W. Stevens, Hammersmith, ‘‘ Steam engines and implements for the 
cultivation of the land by steam ."— Dated 7th October, 1864, 

In performing this invention the inventor emplo 
beam frame, placed horizontally the whole length 
strong to bear the weight of the boiler in the centre, and 
large drums or pulleys that revolve round on this iron i <? frame, leaving 
the boiler perfectly free from any bearing or strain on it, with the ex 
of its own duties, that of peas the constant oupply of steam. 
cylinders, crank shaft, piston rods, and apparatus for driving the engine 
are fixed ona a horizontally, and bolted on the main frame, 
thereby leaving the boiler free from wear and tear, or any unnecessary strain 
when in motion. Where any apparatus for hauling purposes (or any great 
strain is required) is fixed to the boiler, it has a tendency (when the boiler 
is heated) to start the rivets and cause le dam to the engine. 
By this invention it will be seen that the strong iron horizontal frame is so 
constructed as to carry all the working apparatus of this engine, the boiler 
and the two large drums working independently round the frame, whereby 
all friction on the boiler is entirely superseded, Second part of the 
invention relates to improvements in arranging sets of ploughs and other 
implements for tilling the land by steam power. (For this purpose the in- 
ventor prefers three strong frames, one main frame su on wheels, 
and two under frames with ploughs ed wi move up anddown. To 
raise and lower these under frames he hus powerful screws fixed on the top 
frame, where the ploughman can act on them for the purpose of raising and 
lowering the ploughs, and causing them to be withdrawn from or inserted 
into ——— by the action of the screw as may be required.—Not pro- 


2481. H. S. Coneman and A. G. E. Morton, Chelmsford, “ Application 
of steam power to the cultivation of land.”—Dated 8th October, 1864. 
This invention consists in the particular - 9 ne of two steam e 
i ‘0 impl ts to fro 


ag at each side of a field) in the ing of tw P 
n tilling the land, such engines both operating simultaneously on the 
1 are Pp Nal In 
two single 


same circuit of rope or ropes by which the imp P 
carrying out this part of the invention the patentees employ 

and detached sets of implements, the one being attached to the one part of 
rope and the other to the other part, the whole being joined up with the 
implements so as to form a circuit or endless rope. One implement 
traverses from the engine on the headland at one side to the middle of the 
field, while the other traverses from the middle to the engine at the 
opposite side of the field. These implements are so that, while 
one is tilling, the other is going back without operating on the ground, 
By this means the one engine is pulling directly for one implement whiie it 
is tilling, and the other engine is pulling directly on the other which is 
being back is over the nd, but at same time its surplus 
power is transmitted to the drum of the other engine, and to the other part 
of the rope ym | the implement in work, thereby assisti in the 
traction of that implement also, The second part relates to the drums or 
riggers communicating the power from the engines to the traction ropes of 
agricultural imp) t by P are enabled to use endless 
ropes, and at same time provide a sufficient holding power therein for the 
purpose required, which they obtain by the peculiar construction of the 
drum which enables the rope to be passed more than once round it. The 
improvements consist in providing what may be termed a traversing groove 
in the rigger, whereby the rope is traversed laterally while passing round 
the drum, and by this means the rope passes on continuously at same 
point, and a uniform point of departure is also maintained, thus the rope 
preserves the same relative position on the drum without riding, surging, 
or slipping in a lateral direction, as must necessarily be the case where a 
rope passes more than once round a drum, 











Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
2435. T. K. Canuarp, Blenheim-terrace, St. John's Wood, “‘ Ventilators,”"— 
Dated 4th October, 


This invention relates to that class of ventilators which arc placed in 
windows either temporarily or ponent, but for the most it 
Re a tem ly. The latter are made in the form of a 
kind of tube of perforated zinc, or other recticulated material, such tube 
— of an oblong form in cross section, the breadth being such as to be 
received between the beads of a window, while the depth (the  ~ of the 
oblong) is according to the area of the ventilator required. hen the 
ventilator is applied temporarily the window sash is lifted, and the ventilator 
placed below sash between the bends, extends across Ww 
occupying the space opened by lifting the sash. It may be similarly applied 
at the top of a window, the sash in that case being, of course, lowered to 
admit of placing the ventilator. In these ventilators the inventor = 
a diaphragm, or it may be two or ate yy or partitions of per- 
forated zinc, or other recticulated material, in order to ensure that there 
shall be no openings directly through the ventilator, which otherwise are 
liable to admit a direct current or draught to the room. In this way the 
air admitted by the ventilator must pass through three or more perforated 
surfaces before entering the room, and the periorations at one part or sur- 
face being disposed opposite the solid parts of the other, caused the air to be 
admitted uniformly throughout the area of the ventilator in a mild form 
and undulating direction, instead of in a direct line, as would otherwise be 
the case. In order that the length of a ventilator may be adapted to 
various breadths of windows, jhe makes the ends with plese of tube slid 
on, 80 that it may be elongated as may be required for that purpose.—Not 
proceeded with. 
2440. T. Donson, Crewe, Cheshire, ** Manufacture of bricks, tiles, dc."— 

Dated 4th October, 1864. 

This invention is designed for the purpose of forming bricks, tiles, drain 

ipes, or other similar articles, from clay or argillaceous substances. The 
pe vemente consist in the use of a propeller consisting of blades of a 
peculiar angle and form inclosed within a vertical cylinder or case, and 
secured to a vertical shaft, by which it is caused to rotate, is shaft is 





| 





also furnished with knives or breakers, which cut or disintegrate the clay 
which is contained in the cylinder to prepare it for and deliver it on to the 
screw like propeller, which forces the clay down with considerable pressure 





to the bottom of the cylinder, whence it is further propelled through four 

or more tapering outlets or channels, and issues in a len of condensed 

clay, which is to be subdivided into bricks or tiles by any ordinary 

mechanism. 

2453. T, Brown, Dagmar-road, South Hackney, “ Cap designed for increasi iy 
the upward draught of chimneys, and for ventilating ships and buildings. 
—Dated 6th October, 1864. 


The patentee claims an improved ventilating cap consisting of an inner 
and outer cap, the inner cap being closed at the top, and having apertures 
at the sides protected by an external —§ open at the top and bottom, the 
sides of the two caps being inclined, and adapted to each other and to the 
current of external air, so as to insure the deflection or reflection of the 
outer and the free passage of the inner current from the building, chimney, 
or place to be ventilated. 





Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, gc. 
2371. J. P. Harriss, Stanley Hall, Yorkshire, ‘* Breech-loading jire-arms.” 
— Dated 27th September, 1864. 

This invention comprises, among other features, cutting the barrel of the 
gun into two parts, of a sufficient distance from the breech end to form a 
chamber large enough for any cartridges of the usual and necessary length. 
The barrel is cut in an oblique direction from top to bottom towards the 

If inner steel bands are used, as hereinafter described, the 
oblique cutting from the top ends at the axis of the barrel ; a horizontal 
Tine 4s cut for a quarter of an inch, and then the cutting is continued to the 
bottom in a parallel direction to the cutting from the top. The c! 
turns upon a screw bolt as a hinge, passing transversely through the stock 
and the tailpiece behind the breech end. At the point of cutting the 
is provided with a cap or band, which presses a felt band upon the lines of 
division. The upper portion of the cap rises with the chamber. At a point 
about one-quarter or one-fifth of the distance from the hinge to the open! 
of the chamber is an expanding ring, which assists in holding a piece 
metal fixed to the under part of the barrel. This metal piece has an open- 
ing, through which a bolt ae to hold the chamber firmly down. It has 
also a rounded surface at base, which, by run: up an sy | 
against ber to the required The bolt 
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by the bed of the barrel, and by the ramrod or a bolt, which passes through 
it. The block is pushed from left to right by the end of alever, acting from 
a fulcrum placed about an inch and a half farther off towards the muzzle, 
and acted upon by a button on the left side of the stock, at a point about 
one-fifth of the distance from the fulcrum to the end that pushes the block. 
The block returns to the left side by the action of a spring and by the pres- 
sure of the chamber, and the chamber returns to its horizontal position by 
its weight and the action of a spring. The button projects only about 
three-tenths of an inch, and can be easily protected by a guard. For load- 
ing, the left hand is brought down to just in front of the trigger guard ; it 
slides easily to this position after the gun is fired, and the thumb presses 
the button, thus unbolting the chamber and raising it, while the right hand 
has only to charge the chamber. When the pressure ceases the gun is ready 
to fire. The hammer may remain on the nipple or at half-cock during the 
loading. —Not proceeded with. 

383. J. Joneen, Lieye, Belgium, *‘ Construction of fre-arms.”—Dated 28th 

September, 1864. 

This invention cannot be described without reference to the drawings. 

2408. H. C. Hurry, Hereford, and E. Wits0n, Worcester, “ Rifles and other 
small arms.” —Dated 80th September, 1864. 

The First of these improvements relates to breech-loading rifles and other 
small arms, and consists in having a breech piece worked in a curved or 
straight slot or chamber in the breech anterior to the bore. The ay may 
be flat on the surface of the slot, or it may have a conical projection fitting 
into the bore of the breech, or bored to hold the charge. Behind this 
piece a wedge is introduced, worked by a lever conveniently situated and 
fixed upon the stock, so that the breech piece, when in its place, is finally 
held there by the wedge. The wedge is so connected with the breech piece 
that when the wedge has been withdrawn from the back of the breech 
piece, the breech piece is pulled after the wedge, and, by means of guide 
pins and slots, is withdrawn from the bore, and made to overlap the wedge, 
so that, when the motion is reversed, the wedge drives before it the breech 
piece, until the guide pins and slots cause the breech piece to slide from 
the wedge, and allow it to be driven in behind. The Second improvement 
relates t» sighting military or other rifles, and consists in having for the 
back sight a vertical slot or frame similar to that of the ordinary Enfield 
sights, but without the cross-bar slide. In lieu of this the inventors have 
a central vertical wire, or other fine division of the slot or frame. The 
fore-sight is made similar to those at present in use, with either a bead or 
knife-edged sight; the base, however, on which the bead or knife-edge 
is fixed must be broader than those geverally in use, so that it will form a 
bottom to the slot of the back-sight in the line of vision. There is also 
placed upon the stock of the gun a guide, for the marksman to know what 
distance from the back-sight to place his eye. The slot in the back-sight is 
made of such length'that the base of the fore-sight shall shorten the aperture 
through which the object is seen, in such proportion that, at all elevations, 
the space seen between the top of the slot and the bottom formed by the 
fore-sight shall coincide with the ordinary height of a man at the distance for 
which such elevation is necessary.—Not proceeded with. 

2423, F. M. Gisnorne, Adelaide-pluce, London Bridge, “ Working electric 
signals for gunnery practice.”— Dated 1st October, 1864. 

This invention has reference to previous patents granted to the present 
patentee. In connection with the electric shutter movements, horizontal 
and vertical, as described in the specification of letters patent ‘No. 210) 
dated the 25th January, 1863, granted to the present patentee for improve- 
ments in the means of communicating signals on board ship, and of indi- 
cating the position of the rudder, in some cases he makes the armature of 
a shutter or pointer of steel magnetised ; and by using reversed currents he 
can, in the first instance, raise a shutter or deflect a pointer by using the 
current which magnetises the electro-magnet with contrary poles to the 
ends of the armature placed opposite tothem, ‘The shutter or pointer is 
thus held in position after the galvanic current leaves the electro-magnets 
by the permanent magnetism in the steel armature, while a reversed 
current, which changes the polarity of the electro-magnet, repels the 
shutters or pointer back to its normal position. To effect that result he 
sometimes uses galvanic electricity, sometimes magnets, and sometimes a 
combination of the two; and sometim:s he uses a step-by-step electro- 
magnetic movement to carry a pointer or cylinder, or move a series of 
shutters in rotation. 

2458. T. Turner, jun., Birmingham, “ Breech-loading fire-arms.”—Dated 
6th October, 1864. 

In carrying out this invention the part or extra breech end screwed to or 
on the breech end of the barrel is hollowed out centrally, and this hollow 
or recessed part extends back to admit the cartridge with which the gun is 
to be charged. The cartridge the patentee prefers is of the ordinary mili- 
tary kind for breech-loaders. To the hollow part a plunger is fitted, with 
a conical or other shaped front end, working in a joint for fitting in and 
closing the extreme breech end or bore of the barrel, and to this plunger 
flanges or grooves are applied, which slide in lateral grooves or flanges 
formed in the back end of the hollow grooved part before referred to, in 
such a way that, when the plunger is forced home, or in position for closing 
the breech end of the barrel, the flanges at its back end will have passed 
beyond the grooves, thereby allowing the plunger to be pressed at its back 
end from its slightly inclined position down full into the recess, Externally 
over the plunger the patentee secures a smooth piece of hardened iron, 
steel, or other metal, beld down in position by a screw, which plate forms 
a stop and a spring, and also covers the plunger and the recess in which it 
slides, thereby preventing wet or moisture lodging around it; and this 
plate is sufficiently broad and fashioned at its back end to form a stop, as 
well as a convenient holding for the finger and thumb, so that in pulling 
back the plug or plunger, for the purpose of charging. the plug must be 
slightly elevated at the rear end, which elevates the side flanges, stops, or 
grooves connected with the plug from the corresponding stops, grooves, or 
shoulders formed on each side of the hollow breech, and at the same time 
brings the lateral flanges or grooves on the plug in a line with the corre- 
sponding parts of the hollow breech in which they work, permitting the 
plug to be pulled back, when the cartridge may be applied, and the plug or 
plunger again pushed forward into position by the thumb of the right hand, 
the elastic force of the slightly curved stop plate springing down with a 
click the rear end of the plug, when the hammer being pulled back, and 
the cap applied, the piece may be discharged. This operation takes much 
longer to describe than to effect, for a rifle or carbine so constructed may 
be loaded and discharged, with time for taking aim at the object to be 
struck, at the rate of ten or twelve times per minute. 

2469. A. Muir, City, ‘‘ Breech-loading fire-arms.”—Dated 7th October, 1864, 

This invention relates to that description of breech-loading fire-arms in 
which the opening of the breech end of the barrels is effected by a movable 
breech plug or charge chamber working in a suitable open-topped recess, 
being caused to slightly recede, and then to rise upon a transverse pin or 
joint at its rear end, so as to expose the breech end of the barrels for the 
insertion of the charge ; and consists in mounting the breech plug or charge 
chamber at its rear end upon an eccentric or cam spindle worked in fix 
bearings at each end in the sides of the recess ; one end of the eccentric or 
cam spindle projects beyond the outer side of the recess, and may there 
have a lever joined to it for the purpose of actuating rhe eccentric or cam, 
and so imparting the requisite motion to the breech plug or charge 
chamber, The actuating lever may be disposed under the stock, and by 
having a spring catch, or its mechanical equivalent, applied to its end, may 
be secured in the closed position, which spring is released at the moment 
that it is desired to open the breech. The peculiar action of the eccentric 
is, that when it is at one end of its stroke the breech plug or charge 
chamber, being formed with a shoulder, cone, or other suitable nose or fire 
end, is caused to abut tightly up against a corresponding recess in the 
breech end of the barrel, and so makes a tight joint, while, by imparting a 
circular motion to the actuating lever, the breech plug or charge chamber 
is first caused to slightly recede, and then it rises upon its rear end, and so 
exposes the muzzle of the charge chamber and the breech en of the barrel. 
—Not proceeded with. 

2476. R. 8S. Prowsx, H. Duke, and T, Cuayton, Liverpool, “ Ordnance and 
small-arms.”— Dated 7th October, 1864. 

This invention consists in casting, forging, building-up, or otherwise con- 
structing guns with the internal spaces or chambers of an oblong—say, 
with the corners rounded off, or considerably elongated—form in trans- 
verse section, and somewhat similar in length to those now in use, the ob- 
ject being to provide guns of any size capable of throwing bar shot side 
foremost amongst or against ships’ rigging or elsewhere, and to throw at 
once, and over a larger area, cavister or grape shot, instead of firing shot 
and other projectiles circular, or nearly so, in transverse section, as hitherto 
has been the practice. —Not proceeded with. 

2480. W. E. Newton, Chancery-lane, London, “ Construction of projectiles.” 
—A comm unication.— Dated Sth October, 1864. 

This invention has for its object to impart rotary motion round their 
longitudinal axes to projectiles discharged from smooth-bore arms. 
According to the present invention rotary motion is given to the 
jectile by forming in the rear part thereof a series of cylindrical cham 
(three, four, or more, as may be found convenient), the axis of which 
chambers shall be placed at an inclination or angle to the plane of the lon- 
gitudinal axis of the projectile. These chambers are open at their rear 
ends, so as to be exposed to the gases evolved by the explosion of the charge. 
Separate small charges of powder are made up for these chambers (or, if 
desired, a portion of the main charge of powder may be taken and divided 
into small charges), and these small charges are placed in the inclined cylin- 
drical chambers, and when exploded by the main charge they will, by the 
main force of the recoil acting on their end, cause the projéctile to rotate 
.™ axis the same as if discharged from a rifled gun.—Not proceeded 
wil. 

2482. G. N. Bowron, Torquay, ‘‘ Rijles and other fire-arms.”"—A communi- 
cation. — Dated 8th Octover, see” 

This invention 4 in a porate Ragen of parts, by which 
breech-loading rifles fire-arms w Lary and improved. 
barrel is arranged to slide in the stock from and to a fixed eek ping, nt 





the breech end of the barrel is fixed and retained in position by means of a 
lever catch, which turns on a pin or axis at the upper part of the stock. 
The tail or back end of the lever catch is constantly pressed on by a spring, 
and so the catch formed at the forward end of the lever is caused to take 
hold of a projection formed in the a surface of the barrel, when the 
barrel is slid k into position for firing. The lever catch may, however, 
be caused to act otherwise than by aspring. The fixed breech plug enters 
the breech end of the barrel, and is formed partly elastic, by having a 
thickness of vulcanised india-rubber, or other flexible and elastic material, 
between two metal plates, in such manner that, when the discharge takes 
place, the soft elastic material may be compressed and expand outwards, so 
as to close the breech gas-tight, It is preferred that the parts should be so 
constructed and arranged that the hammer may be prevented acting when 
the breech end of the barrel is not correctly in position and secured by the 
lever catch.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, U; tery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2370. R. A. Brooman, Fleet-street, London, ‘‘ Hooped skirts or petticoats.” — 
A communication.— Dated 27th September, 1864. 

This invention consists in the construction of skirt hoops, each of two or 
more narrow strips of steel or other metal, arranged edge to edge, and 
united by braiding or weaving them together with cotton or other fibrous 
material, by which construction several important advantages are ob- 
tained : —First, facility is afforded for inserting the clasps between the parts 
composing [the hoops; secondly, the hoops are rendered more uniformly 
elastic and less liable to get out of shape, since any soft place in one of the 
strips will be strengthened by the adjacent parts of the other or others, it 
being hardly probable that soft portions of the two strips will be presented 
at the same part of a hoop; thirdly, the’ hoops,. while being as stiff and 
elastic in a horizontal direction, are Jess stiff in a vertical direction, and so 
less liable to stick up when the wearer sits down. It also consists in a 
certain combination of such hoops with or straps and metallic clasps, 
by which a very strong and durable skirt is produced. 

2377. C. J. W. Macuon, Gresham-street London, “* Manufacture of crino- 
lines.” — A communication.— Dated 28th September, 1864. 

The documents relating to this invention are with the law officer under 
objection, and cannot at present be seen. 

2420. E. Lorsen, Park-place, London, ‘‘ Apparatus for obtaining extracts 
from tea, coffee, &c.””—Dated 1st October, 1354. 

This invention relates to a novel construction of apparatus in which the 
infusion or extract of the vegetable substance is forced by the pressure of 
the air, through a filtering medium, into a vessel or receptacle conveniently 
placed to receive the clear liquid extract. 





Crass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, ing, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2428. R. A. Brooman, Fleet-street, London, *' Manufacture of a substitute 

‘ov alb "—A ication.—Dated 3rd October, 1864. 

This invention consists in a method of treating gluten, whereby it has 
imparted to it the property of albumen obtained from eggs, and whereby 
it may be substituted for albumen in manufactures and otherwise. 

2482. R. Lamina, Priory-road, Kilburn, “‘ Making ammoniacal prepara- 

tions.” — Dated 4th October, 1864. 

The patentee claims, First, desulphurating the I liquors of gas- 
works when containing small quantities of sulphide or oxide of iron, by 
facilitating the access of atmospheric air by stirring. Secondly, deodorising 
the ammoniacal liquors of gasworks, whether previou-ly converted into a 
solution chiefly of sulphate of ammonia or of muriate of ammonia, or not, 
and whether previously desulphurated by a separate operation or not, by 
bringing them into sufficiently long and extensive contact, at effective 
temperatures, with charcoal obtained from any desirable source. Thirdly, 
obtaining solutions of free ammonia, or ammonia gas more or less pure, in 
or by distillation from the ammoniacal liquors of gasworks deodorised by 
charcoal, whether those liquors have been previously desulphurated by a 
separate operation or not. Fourthly, obtaining by distillation compounds 
of ammonia and carbonic acid more or less pure, and either solid or in 

lution, frem the iacal liquors of gasworks deodorised by charcoal, 
whether they have been previously desulphurated by a separate operation, 
or not, and whether the carbonic acid be wholly, or in part, or not at all, 
derived from other sources. Fifthly, the use of heated baths of fixed oil, 
and of the carbonates of soda and potash, for purifying passing vapours of 
any carbonate of ammonia. 

2443, J. and T. Jounson, Runcorn, Cheshire, ‘* Purifying resin and 

resinous substances.”— Dated 4th October, 1864. 

In purifying resin and resinous substances according to this invention 
the impure resin to be refined is distilled by means of superheated steam. 
For this purpose the resin in its unrefined state is broken up and placed 
in a still; superheated steam, at a temperature of about 750 deg. to 
800 deg. Fah., is then blown into the resinous material until the resin is 
melted ; the temperature of the steam may then be raised to about 
1,100 deg. or 1,200 deg., and, by continuing to blow the steam into the 
resin, the resin is vaporised, and passes off, together with the superheated 
steam, into a condenser, where it is condensed in a purified state. 

2460. B. Mareuies and J. K. Leatuer, St. Helen's, Lancashire, ‘* Manu- 

Sacture of salts of chromium.”—Dated 6th October, 1864. 

The patentees claim preparing the charge and submitting it to the action 
of the heat of the decomposing furnace in a compact mass, in the manner 
described. 


2468. T. Parkins, Robert Town, near Normanton, Yorkshire, “ Apparatus 
used in the manufacture of prussiates of potash.”—Dated Tih October, 











This invention has for its object, First, the utilisation, in the manufac- 
ture of prussiates of potash, of woollen matters which have hitherto been 
used as manure, and considered refuse, and known by a variety of terms, 
such as greasy waste, flocks, shoddy, mingo, and croppings. Secondly, the 
prevention of the offensive odours emitted by the use of the ordinary 
apparatus used in manufacturing prussiates of potash. To effect these ob- 
jects, on the top of an ordinary retort the inventor places a box or 
chamber communicating with the retort, and having a closed top, which is 
provided with a socket to receive the ordinary stirrer shaft. On the side 
of the chamber he provides an outlet, and connects the same, by any con- 
venient method, with the main flue of a series of retorts, and thus carries 
off the gases evolved, preventing the same from entering the workshop in 
which the retorts used in the manufacture are placed.—Not proceeded with. 
2472. G. Haseitins, Southawpton-buildings, Chancery lane, London, 

“ Purifying coal and ores."—A communication.—Dated Tih October, 


The object of this invention is to neutralise and destroy the sulphur and 
other impurities that are found in coal and ores, and the invention consists 
in mixing certain chemicals with the minerals that are to be treated, and 
then subjecting them to the action of steam, 





Crass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2390. J. Scunsvur, St. Petersburg, “ Apparatus for counting coins of money 
and other similar articles, and wdicating the number thereof.” —Dated 
29h September, 1864. 

This i ti ists in the bination of a box, or set of boxes, to 
receive and contain the coins or other similar articles, with the apparatus 
hereinafter described, for counting and indicating the number of the same 
admitted into the box or boxes. The box is a case composed of wood or 
metal, and contains a suitable number of drawers or inner boxes, into which 
the coins or other similar articles are to be dropped through apertures formed 
in the outer case, over an opening in the top of each drawer or inner box. 

Underneath each of these apertures is fixed a tube Jeading to the opening at 

the top of the drawer or inner box, such tube being furnished with a hinged 

valve at the bottom, which valve is caused to open by the weight of acoin or 
other similar article falling on the end of a lever, and is closed by means of 

a rod with a counterbalancing weight at one end. Within the said tube is a 

stem, with a forked opening at the top, sueh stem being part of, or connected 

to one end of, a lever suspended from a pin or centre of motion fixed into the 
top of the box. The other end of this lever is jointed to a vertical rod, which 
is connected with the ordinary wheels and dials, for the purpose of indicating 
the number of coins or other similar articles dropped into the box. By 
means ofthe for combination of mechanism each coin or other article, 
by falling on the forked end of the lever, depresses the same, and opens the 
valve at the bottom of the tube, and passes through the same into the 
drawer or inner box, the valve being closed again by the rod on the removal 





and screw keys or wrenches in a simpler and superior manner, and so as to 
be more efficient than hitherto; and it consists, principally, in the applica- 
tion of an eccentric action, whereby the braces are made double-acting, and 
the wrenches self-adjusting. 


2400. R. A. Brooman, Fieet-street, London, “ Printing cylinders or rollers.’ 
—A communication.—Dated 29th September, 1864. 
The patentee claims casting printing eylinders or rollers of an alloy of 
copper and zine, and covering the outer surface by the galvanic bath with a 
coat of copper, substantially in manner described. 


one, © J. Kerr, Norwich, ‘‘ Ladies’ b ots."—Dated 30th September, 


This invention has for its object improvements in the formation of the 
upper parts of ladies’ boots, whereby they afford increased protection to the 
leg of the wearer, and impart ornament to the boots so manufactured. For 
this purpose the upper edge of the back and front parts of a lady’s boot 
made according to these improvements is extended upwards above the side 
springs, or other fastening, and these parts are formed with wing pieces, so 
as to embrace the leg on each side, such wing pieces being secured by a loop 
and button, or otherwise, thus forming a “ leg-let” to the boot. The form 
and ornamental character of the extended parts and wing pieces may be 
greatly varied, and may be cut from the same piece of leather, or other 
material, forming the back and front parts of the boot; or they may be cut 
separately therefrom, and of a different material, if desired, being afterwards 
secured to the upper part of the boot.—Not proceeded with. 

2409. C. G. GumpEL, Leicester-square, London, ‘ Anatomical or surgical 
appliances for the support of parts of the human body.”—Dated 30th Sep- 
tember, 1864. 

This invention relates to trusses or bandages used to support the abdomen 
and other parts of the body, in cases of hernia, or other disease, or local 
weakness, and consists of two plates of metal, or other suitable material, 
adapted to the form or forms of the parts to which they are intended to be 
applied (such plates being padded, and covered in the usual manner), con- 
nected by two springs passing over the hips, one on each side of the body, 
such springs being fastened to the plates by means of straps and studs, slides, 
hinges, or universal joints. —Not proceeded with. 


2410. W. H. GraveLey, Upper East Smithfield, London, “Steam machinery 
and sea-water distilling apparatus for use on board ship."—Dated 30th 
September, 1864. 

This invention cannot be described without reference to the drawings. 
2412. J. JENNINGS, Coventry-street, Haymarket, London, “ Mounting rotary 

hair brushes.” —Dated 30th September, 1864. 

In mounting rotary hair brushes according to this invention the spindle 
of the brush is supported by suitable bearings, formed in a fork at the end 
of a lever handle, and the spindle at one of its ends has a crank handle con- 
nected to it, by which the brush can be caused to rotate; or the brush may 
be otherwise driven. The lever handle that supports the spindle has two 
springs of vulcanised india-rubber attached to it, at a point intermediate of 
its length, and these springs at their opposite ends are attached to the ceiling 
of the room in which the brushes are used. The handle or fork, at a short 
distance behind where the spindle of the brush is carried, has a weight 
suspended from it, or has springs attached to it, which may either be con- 
nected to the floor of the room, or to the chair on which the person sits 
whose hair is to be brushed, or be held by the foot of the person using the 
brush. In using a brush supported in this manner the person using the 
brush places the lever handle under one arm, and brings the handle into a 
horizontal position, and in so doing puts a strain on the springs, by which 
the handle is supported from the ceiling, and as the rear end of the handle, 
by being placed under the arm of the person using the brush, is prevented 
from rising, the spring tends to draw upwards the fore end of the handle 
that carries the brush, and counteracts the tendency of the weight 
suspended from this end of the handle to draw the brush downwards ; or, 
when springs are used in place of a weight, to counteract the tendency of 
these springs. The brush can thus be held very steadily in position without 
the person using the brush feeling any of the weight of the brush ; and when 
the lever handle is so held in position, the brush is rotated by turning its 
crank handle by hand—or, as hereinbefore stated, the brush may be other- 
wise driven.—Not proceeded with. 

2414. W. E. Newton, Chancery-lane, London, ‘‘ Machinery. for embossing, 
punching, cutting out, folding, and finishing collars, cuffs, wrist- 
aoe and other fabrics.”--A communication.—Dated 30th September, 
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The patentee claims the arrangement set forth, or any equivalent mecha- 
nism, for cutting, punching, and bossing paper and other collars. He 
also claims preparing paper collars for making the fold in a curved line by 
subjecting the paper, while resting on a table or other surface, to the action 
of w creasing wheel, mounted on a radial vibrating arm. He also claims 
completing the fold of paper collars which are folded in a curved line by 
arawing them between two rollers, which are free to turn on independent 
studs, as set forth. 
2419. E. O. and J. GREENING and H. Suieup, Manchester, “‘ Manufacture 
of fences and other similar articles of wire.”"— Dated 1st October, 1864. 
This invention consists in preparing a number of small wires so as to form 
on each of them a series of loops. This may be done by coiling the wire 
spirally, and then flattening it out by passing between rollers or otherwise. 
The small looped wires so prepared are slipped on to longitudinal wires 
placed side by side at suitable distances apart ; cross wires are then slipped 
through the loops of the small wires, so as to form meshes of any required 
size. The second improvement consists in machinery or apparatus for 
closing up and consolidating work made by the above or by any other pro- 
cess of the like nature. This is effected in the following maaner :—A number 
of washers or other equivalents are placed near together on a rail or frame, 
so that, when the longitudinal wires with the lacing wires upon them are 
passed through or between them, the said wires become tightened closely 
together. The third improvement consists in connecting the machinery 
above described, or other machinery for making wire work, to a travelling 
carriage, or connecting the longitudinal wires only to a travelling carriage, 
while the machine remains stationary, and in giving to the machine or 
carriage a positive uniform motion by a drum and chains, or ropes, or other 
equivalents, soas to insure perfect straightness and regularity in the work 
produced by the above or other process.—Not proceeded with. 
2421. H. Druce, Oxford, “ Construction of ladders.”—Dated 1st October, 
1364. 





This invention consists in constructing ladders in a series of pieces or 
lengths, each piece or length being, by preference, of or about 10ft. long, 
but they may be of any desired length—either Jonger or shorter, accord- 
ing to the purposes to which the ladders are intended to be applied. The 
pieces fit and are free to slide one within the other, whereby the whole 
ladder is made telescopic, and thus it can be extended to any length, 
according to the number of pieces of which it is composed. When closed 
up the staves, bars, or rounds of each piece fit one behind the other, and 
the ladder is in a compact and portable form. The parts of the ladder are 
prevented from retreating or closing up, when subjected to pressure by the 
weight of a person or persons ding or d . hooks, clips, or 
— fastened to, or revolving on, the last round or bar of each preced 

adder. 
2426. W. E. Gepesr, Wellington-street, Strand, London, “ Manufacture of 
hinges." —A communication.—Dated 3rd October, 1864. 

The hinges actually in use for jalousies and shop and other window 
shutters are composed, in each of their subdivisions of half-turns, or knuckle 
joints (demi rounds), of two iron plates or bands soldered together, which 
method does not give sufficient strength. A ling to this i tion each 
of these subdivisions by knuckles is composed of one single piece of iron, 
folded back on itself in its entire length. With this method the use of sol- 
dering, rivetting, or hasping, according to circumstances, is solely for the 
purpose of securing the cohesion of the two parts of the same plate of iron 
folded on one another.—Not proceeded with. 

2427. L. and C. Casumore, Loughborough, * Needles employed in knitting 
machinery.” —Dated 3rd October, 1864. 

Heretofore, needles which have been used in knitting machinery, and 
known as the tumbler, or Townsend’s needles, or as Townsend and 
Moulden’s needles, patented 13th February, 1844, No. 12,474, have had 
the hinged part or tumbler made broad at the point, so as to enclose and 
cover the point of the hook of the needle on both sides. In this invention 
the tumbler is made thinner at the end, in lieu of being thicker, such thin 
end being also made to drop into a smaller niche or recess on the upper 
side of the point of the hook of the needle, so that the needles of any 
required gauge may be made of less bulk at the end, and thus produce 
advantages that haye never before been attained.—Not proceeded with. 

2434. C. Suztugr, Aldersgate-street, London, “ Fastenings for purses, books, 
dc.” — Dated 4th October, 1864. 

In carrying out this invention the inventor forms the improved fastenings 
of three metal plates or pieces, one of which is tixed to the body of the 
purse or book, and has an opening similar to a keyhole in it ; the other two 
plates are superposed on the other, and placed on the external tab 
or flap of the purse or other article, the lower piece being fixed thereto, 
while the upper piece partially rotates thereon on a pin or axis, which 
keeps the two parts together. This pin projects through the lower plate, 
and has a projecting radially therefrom, which is free to enter t 
keyhole before mentioned, the axis occupying the part corresponding with 
the barrel of the key. The plate to which the axis is fixed is outermost, 
and may be turned readily with the fingers, but is furnished with stops, 
to arrest it in suitable positions, that is to say, when the key piece is in 

ition to allow the purse or other article to be opened, or to retain it 











of the pressure on the lever. At the same time, by the dep of such 
end of the lever, the reverse end thereof is raised, and a movement commu- 
nicated to the counting ap by means of the vertical rod connected 
thereto.— Not pene wi 


2395. S. ALLEY, , “* Ratchet drilling braces and screw keys or 
wrenches.” — Dated > \. 
This invention has for ite the constructing of ratchet drilling braces 





closed. — Not proceeded with. 

2496. H. J. Sranpury, Cockspur-street, Westminster, and W. Prosser, St- 
John’. , ** Welding iron and other metals.”"—Dated 4th October, 
1864. 

This invention consists in the employment of hydrogen or its compounds, 
alone or mixed with oxygen, atmospheric air, or other gases projected from 
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one or more blow-pipes, 
and other metals.—Not 


2439. E. Davies, Chowbent, Lancashire, ‘‘ Apparatus for forming screw 
threads.” — Dated 4th October, 1864. 

This invention relates to a novel and peculiar arrangement of the holder 
or stock to be employed in the manufacture of screws or threads, whereby 

reater steadiness is given to the dies during the operation of cutting the 
hreads of screw bolts and similar articles, by which means, also, the 
regular diameter of such bolts or screws may be insured for any required 
number. The improvements consist in the employment and use of a table 
or head-stock, having two fixed projections or plates, one at each end ; 
between and parallel to these plates are two sliding stock or die plates, in 
which the dies are placed for cutting the screws; these said stock plates 
holding the dies are caused to advance towards, or recede from, each other 
by means of two right and left-handed screws, placed one above and the 
other below the cutting dies, and supported in the aforesaid fixed projec- 
tions, and they are actuated by spur gearing. Passing these sliding stock 
lates, and placed immediately above the cutting dies, is a fixed screw, 
ving its bearings in the fixed plates at each end of the table or bed ; 
this screw is supplied with adjustable lock nuts, which are so regulated, 
ding the diameter of screw required, as to meet and stop the 
advancing stock plates, thus determining the diameter of the bolts 
with precision, and insuring regularity in the diameter when a large 
~~ ga of bolts are required to be made to one given size.—Not proceeded 
wit: 

2446. H. A. BoNNEVIULE, Porchester-terrace, Bayswater, ‘' Locks, latches, dc.” 
—A communication. —Dated 5th October, 1864. 

This invention consists in placing above or below the bolts of locks 
closing with or without key, and those of latches and similar means of 
closing, a lever turning on its axis, and acted upon by a spring, on which is 
placed a point or stud, which enters a notch in the bolt, and holds the 
latter in place when pushed or drawn back. The end of said lever projects 
beyond the end of the lock, and strikes against the door post or staple 
when the door is closed, thus disengaging the pin fixed to the lever from 
the notch formed in the bolt, and allowing the latter, under the pressure of 
its spring, to enter the staple. 

2447, E. Davirs, Chowbent, Lancashire, ‘‘ Apparatus for forging and shaping 
articles of iron.” —Dated 5th October, 1864. 

This invention relates to a novel arrangement and application of tilt 
hammer to be employed for swaging and hammering numerous descriptions 
of small work where rapid and numerous blows are required, such as bolts, 
nuts, rivets, and spindles, for example. The improvements consist in the 
employment of a series of revolving cams or tappets, to lift the hammer 
shaft lever at a point near its fulcrum, the quick descent or rapid stroke of 
the hammer being obtained by means of a strong spring, which is con- 
stantly drawing the hammer down, the weight or strength of the blow 
being regulated by an adjustable rod, bar, or stop, which comes beneath 
the shaft, and prevents the hammer from descending too far.—Not pro- 
ceeded with. 

2448. J. H. Jounson, Lincoln’s-inn-fields, London, “ Mujles or ovens to be 
employed in the manufacture of looking-glasses or mirrors.”—A commu- 
nication. — Dated 5th October, 1864. 

According to this invention the muffle or oven in which the coated sheets 
or plates of glass are to be heated has its sides constructed of cast-iron 
panels, which are removable so as to be built up and fourm a muffle or oven 
of any required height, according to the size of the sheets of glass to be 
introd i. To facilitate the accurate fitting of one panel on to another, it 
is proposed to tongue and groove them on their edges, by which means a 
close joint is obtained, and the smoke from the furnace is effectually 
excluded from the interior of the muffle. The top and bottom of this 
muffle may be each composed of one single plate of cast iron, having its 
edges turned up, and tongued or grooved to receive the panels which con- 
stitute the sides of the muffle. This muffle is supported upon a bed of fine 
clay, which is itself supported on brick arches forming the roof of the 
furnace beneath. The sheets of glass are introduced in to the muffle on the 
front side thereof, while the furnace is lighted and fed with fuel from the 
opposite side. The clesed muffie above described is surrounded by brick- 
work, a space being left all around between the exterior of the muffle and 
the inner face of the walls for the free circulation of the heat and products 
of combustion from the furnace, while the products of combustion pass off 
through perforations in an arched roof constructed some little distance 
above the top of the muffle, and enter a chamber, whence they pass off to 
the chimney. One or more pipes are fitted into the top of the muffle, and 
lead through the arched roof into the chamber above it, in order to carry 
off any fumes arising from the composition applied to the sheets of glass in 
the muffle. Other pipes or epy-holes are fitted into the front of the muffle, 
and pass through the brickwork, whereby the progress of the heating 
operation may be watched. The sheets or plates of glass may either be 
placed directly inside the glass muffle (the panels in the front of which are 
to be removed for this purpose), or they may be inserted into skeleton 
frames or holders, which are placed inside the muffle, and provided with 
horizontal racks or notched bars at proper heights to receive the edges of 
the sheets of glass which are placed inside the frames in a vertical position 
side by side, the notched plates serving to keep them upright in their 
proper places. These frames may be made of various sizes to suit different 
sized plates, and severai of them may be placed inside the muffle, either 
side by side, or in tiers.— Not proceeded with. 

2449. J. O. Cummunay, Paris, “ Afixing the handles to shovels and spades.” 
—Partly a communication.— Dated 5th October, 1864. 

By this invention the handle is inserted and fixed in the tubular part of 
a malleable cast iron socket, rivetted or otherwise securely fixed to the 
blade of the shovel or spade by means of three arms, part of the back 
edge of the blade being inserted by means of a corresponding curvilinear 
opening in a recess or furrow provided for that purpose round part of the 
base or lower part of the socket. 

2456. F. Touuausen, Paris, “ Apparatus for transmitting signals.”—A 
communication.— Dated 6th October, 1864. 

This invention relates to the transmission of signals by means of a 
column of air acting on a disc or diaphragm. The said column of air may 
be contained or held in different manners, but the patentee prefers making 
use of a round pipe varying in bore according to the distances the signals 
have to be transmitted. He mentions a bore of one-eighth to three-eighths 
of au inch as sufficient for tra itting signals to a distance of twelve 
hundred yards. 

2457. C. L. OLiver, Child Okeford, near Bland jord, Dorsetshire, “ Apparatus 

Sor brushing the hair.” — Dated 6th October, 1364. 

This invention relates to apparatus for brushing the hair by means of 
cylindrical revolving brushes, and consists, First, of an arrangement for 
rendering such brushes automatic or self-actiug by means of spring 
mechanism, In carrying out this part of the invention the inventor 
mounts a hollow cylindrical brush in a suitable frame having one or more 
handles. Through the centre of this brush passes a spindle, to which are 
attached two or more coiled springs, and in connection therewith is a series 
of spur wheels for increasing the speed and imparting the motion caused 
by the uncoiling of the springs (when wound up) to the cylindrical brush. 
The person using the brush has merely to wind up the springs by means of 
a key, and upon releasing a catch the brush will continue to revolve as 
long as there is any power left in the springs. The Second part of the 
invention relates to a means of rendering such brushes available for brush- 
ing ladies’ hair. In carrying out this part of the invention the inventor 
makes the cylindrical brush of a much larger diameter than those hitherto 
used, so that the circumference of the brush shall be greater than the 
length of the longest hair; and he protects all but the cylinder by means 
of guards, so as to prevent the hair from becoming entangled in any part 
of the mechanism, or wound round the spindle. This brush he supports in 
a suitable frame or carriage, provided with wheels,and mounted upon a 
curved railway running round the back and side of a chair in which the 
person is to be seated. The railway is provided with a rack or other 
equivalent apparatus, by means of which it can be raised or lowered, as 
required. The brush may be caused to revolve by means of any of the 
ordinary mechanism, but he prefers to drive it by means of the spring 
arrangement above described.— Not proceeded with. 

2459. E. V. F. Huntzinerr, jun., Paris, “* Compasses.” — Dated 6th October, 
1864. 


for the purpose of welding plates or masses of iron 
proceded with. 











The documents relating to this invention are with the law officer under 
objection, and cannot at present be seen. 

2462. H. Newson, Old Broad-street, London, “ Machinery for pressing cotton, 
&c."—A communication.— Dated 6th October, 1864. 

For the purposes of this invention two screws of different pitch are used, 
which give motion to two followers in a horizontal trunk or box. The 
trunk or box is constructed of a series of rectangular cast iron frames 
bolted ther by screws, bolts, and nuts, and the interior of this trunk 
or box is lined with wood. The cotton or other materials are introduced 
into the trunk or box through a door at its upper part. There are other 
doors towards the other end of the trunk or box where the bale is lashed 
and delivered. The box or trunk is tied longitudinally by wrought iron 
tie-rods. At each of the ends of the trunk or box is a boss and a screw- 
nut to give motion to the screw which is fixed to the follower at that end. 
‘The screw at the end of the trunk or box where the cotton or other material 
is introduced is arranged to have comparatively a quick speed communicated 
to it, while the screw at the other end is arranged to have a comparatively 
slow speed communicated to it. The screw-nut at one end receives rotary 
motion by means of a pair of bevel wheels, while the screw nut at the 
other end of the press is caused to rotate by a worm or screw anil a worm 
wheel. The bevel wheel and the worms each receives motion by endless 
bands or straps acting on drums and driven by steam or other power. The 
press is worked in the following manner:—The two followers being at 
their greatest distance apart the door where the charging of the trunk or 
box takes place is opened. The gummy bags or wrappers are lasned on to 


the followers, and the lashing doors are closed ; the cotton is filled into the 





trunk or box, the door is closed, and the follower, which is actuated by the 
bevel wheels, is put in motion till it reaches the lashing doors, when it is to 
be stopped. The follower, which is actuated by the worm or screw and 
worm wheel, is then to be put in motion till it also comes to the lashing 
doors. The lashing doors are next to be opened, the bale lashed and then 
removed, which is facilitated by the lowering of a plate at the bottom of 
this part of the press, which is done by means of withdrawing a wedge by 
means of screw and screw wheel. 

2463. F. W. Suienps, Delahay-street, Weslminster, *‘ Telegraphic posts.”"— 

Dated 6th October, 1864. 

This invention consists in constructing each post in two parts, one to he 
driven into the earth, and the other, or upper part, to be fixed to the lower 
part. The section of iron or steel used may be varied, but it is preferred 
to employ two pieces of angle iron in constructing each part, the lower 
piece being of a larger, and consequently, of a stronger section than that 
used for the upper part of apost. The lower piece is pointed or sharpened 
at its lower end to facilitate its passage into the earth when being driven, 
The insulator and instruments for supporting the wires are applied at the 
upper part of each post. 

2465. P. A. LeCOMTE DE FONTAINEMOREAU, South-street, Finsbury, London, 
“ Photography for obtaining images direct on cloth and other materials.” 
—A communication.— Dated 6th October, 1864 

The patentee claims the application of virgin wax, spermaceti oil, or other 
similar substances or their compounds, on canvas, cloth, wood, or other like 
materials to form together one body with the image produced on such 
layer, as described. 

2474. E. Aten, Radcliffe-hall, Lancashire, ‘* Driving bands and chains.”— 
Dated 7th October, 1864. 

In carrying out this invention the inventor makes the driving chain of a 
number of metal hinges, one part being made with a rod or bar, part of the 
hinge perfect and stationary, and the counterpart with a hooked or turned 
part to fit on the rod or bar in one or more parts or partitions, so that 
when these two part are hooked together, it will form a continuous chain 
or metal band. For piecing or connecting driving bands made of leather or 
other material, he uses the same hinges, but in addition he fixes to each 
part or half of the hinge any convenient number of spikes or projections, 
placed at such angles that the pressure or stretch will always act with them. 
He then fixes each half of the hinge to the ends of the strap to be connected, 
and then hooks the two parts together, forming a perfect joint or connec- 
tion without the use of thongs or other contrivance.—Not proceeded with. 
2477. H. and F. J. Kemp, Holloway-road, London, “ Preparation and 

hardening of leather.” — Dated 7th October, 1864. 

The object of this invention is effected by impregnating the leather with 
a preparation of tar dissolved in spirit, caoutchouc, or gutta-percha, or 
other suitable gum dissolved in naphtha, or other suitable solvent, to which 
is added a proper proportion of dissolved shell lac, for the purpose 
of hardening the other materials when dry, and facilitating the drying of 
the articles impregnated. 

2479. R. E. Donovan, M. and F. O’FaRRELL, Dublin, “ Apparatus for rolling 
and twisting tobacco.”—Dated 8th October, 1864. 

This invention consists in an arrangement of two endless travelling belts 
or bands placed at an angle to each other, and moving in different 
directions, the one passing transversely over and in pressing contact with 
the other, in such a manner that the leaves of tobacco being laid in a con- 
tinuous layer upon the lower belt where it is uncovered and carried by the 
same underneath the upper belt, they are, by the agency of the relative 
motion of the two endless belts, rolled up in a helical manner, either upon 
themselves alone, or upon a core of tobacco that is also passed through 
between the two belts or bands in which the rolling up is effected. The two 
endless belts or bands are stretched over rollers or drums to which the 
requisite motion is imparted either from a driving pulley, or by means of 
suitable gearing ; and in order to cause the requisite pressure to be exerted 
between the belts at the point where they cross each other, a series of 
plates of metal, wood, or other suitable material, linked tozether so as to 
form an endless chain, is placed at the back of each of the bel's at that 
particular point, being supported by a number of rollers placed close 
together, of which the upper set is made to exert the requisite pressure 
upon the belts and plates between it and the lower set, either by means of 
their own weight alone. or by means of weights or springs attached thereto 
in any suitable manner. In some cases the before-mentioned plates, 
instead of being formed into separate endless chains, as described, may be 
attached to or form part of the endless belts themselves. The tobacco, on 
passing from between the belts in a rolled up condition so as to form a 
continuous strand or rope, is conducted to a reel upon which it is either 
simply wound up or a rotary motion is imparted to the reel at right angles 
to its axis, so as further to twist the strand or rope of tobacco in the same 
direction in which it is wound upon the said reel.—Not proceeded with, 





A New Torrepo.—An engineer of Stockholm is stated to have 
just invented a torpedo boat for blowing up iron-plated vessels. 
‘This machine is made to float beneath the surface of the water, and 
is provided at the bow with a mine, which is to explode when it 
strikes the ship which is to be set on fire. One of the principal 
bankers of the city is engaged in constituting a company in shares 
to provide the inventor with the means of constructing a certain 
number of these machines. 

TeLEGRAPHIC CoNFERENCE.—A pause has been unavoidably caused 
in the progress of the International Telegraph Commissioners from 
Austria’s resolutely refusing to sanction the principle of allowing 
private telegrams in cypher to pass, though when the question was 
first brought forward the commissioners made no difficulty, from 
which it is to be inferred that they subsequently received counter. 
instructions. Most of the other States represented have declared 
their intention to abide by their original vote, and to every one’s sur- 
prise it is Russia that takes the lcad in all liberal concessions. But 
Austria appears inclined to reserve to her Government the faculty of 
forwarding telegrams in cypher only in case it can be proved to her 
satisfaction that they contain no treasonable messages or other in- 
telligence detrimental to her interests or dangerous to the State. 
But independently of this one question there are three Governments 
represented at the Congress who are distingui-hed for narrow- 
mindedness, and whose crude ideas on thesubject tend greatly to puta 
drag on the movements of the other commissioners. These States are 
Spain, Turkey, and Italy. Our readers may well be astonished to 
find Italy named in this unenviable trio, but it is unfortunately an un- 
doubted fact that this new State is far behind the rest of Europe in 
all that appertains to the science of telegraphy, besides which the 
position of the Italian Commissioner is rendered more difficult from 
his not only having to represent the Government but also a pri- 
vate line (‘Turin and Alessandria), the interests of which occasionally 
clash. Switzerland is also distinguished for a certain degree of 
conservative uneasiness and the fear of making too liberal con- 
cessions; Lut this may be, perhaps, in some measure accounted for 
by the personal responsibility with which the Swiss Commissioners 
are clothed. In spite of all these difficulties the work, however, 
proceeds, and there is every reason to hope and believe that the 
final result will be as satisfactory as it cannot fail to be appreciated 
by the European public. ‘The members of the Congress are making 
active preparations to give their president, M. Bougie, a splendid 
banquet at the “ Grand Hotel,” to which the new Minister of the 
Interior, the Marquis de Lavalette, has received an invitation, in 
addition to which they ordered for him a magnificent album for 
1,000 francs, to contain photographs of all the commissioners, as a 
lasting memorial of their satisfaction with the way in which he pre- 
sides over them.—The Moniteur, writing on the above subjects, says— 
“The International Telegraph Conference, in their sitting of the 
Ist of March last, had authorised a commission, consisting of 
special delegates from the different states in Europe, to draw out a 
project of Convention. This project having just been terminated 
the Conference was again resumed this day at the residence of the 
Minister of Foreign Affairs, under the presidency of his Excell 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Iron Trape: Men Resumed Work: North Staffordshire Men 
Expected to Return to their Employment : Small Demand for Finished 
Jron—Wetsa Houses Futt—Pie Inon: Few Transactions—Coau 
Trape: Dull—Harpware Trapes: Quiet—Carirat v. Lanour in 
tHE Prate-Lock Traps or WOLVERHAMPTON: An Investigation of 
the Dispute. 

On ‘Change in Wolverhampton on Wednesday the ironmasters 
reported that most of the men resumed at their works throughout 
the Wolverhampton district on the previous night. At one works 
in‘Wolverhampton there was a disposition to resist a firm who had 
determined to dismiss two of their men, and for a time it was feared 
that at the works operations would not be begun ; but after a while 
the men withdrew their opposition and busi € d 
Relative to North Staffordshire the opinions expressed on Wednesday 
were varied. By some it was maintained that, but for the holidays, 
the men would go to work, and it was added that some of the 
puddlers had said that they would resume if they could get their 
underhands together, but that these remained away. Other masters 
were of opinion that it is too near hay harvest time for the men to 
resume at present. All, however, agree that the North Staffordshire 
men will gradually drop in; and it is now thought scarcely likely 
that the masters will have to send to Russia for men. The trade 
were in good spirits, but the business done was very trifling. 

Yesterday (Thursday) trade was remarkably dull in Birmingham. 
The general consumption of the home and foreign market is not yet 
sufficient to give rise to such a demand for finished iron as must 
have ensued upon the close of a lock-out if business had not been 
very dull. At the same time the market is not devoid of inquiries ; 
they are, however, nearly all at terms to which makers are disin- 
clined to submit. No objection is being made by the trade generally 
to accept 10s., and in some cases 15s., below list rates for bars; but 
this reduction is insufficient to satisfy the requirements of the majo- 
rity of the would-be purchasers, If the demand does not increase 
makers will have to give way. First-class houses adhere more 
closely to “list” than the above prices indicate, and for plates, 
sheets, and bars, they have this week received orders at remunerative 
prices. The Russian trade in sheets has not yet set in, nor have the 
galvanisers commenced buying. There is, however, a sprinkling of 
orders in from the States of America. The agents in this district of 
South Wales houses of the first-class are unable to take orders, their 
firms being so full as to be unable to quote prices. 

The men have not resumed long enough to justify the makers of 
finished iron in buying pigs. 

The coal trade is dull, in consequence of the falling off in the 
demand for domestic purposes, and, as yet, the inquiry for that com- 
modity for the forges is not large, but, as compared with last week, 
there is considerably more being done in the Wolverhampton dis- 
tricts. The prices, however, cannot be quoted as scarcely remune- 
rative. 

In the hardware trades the new quarter is opening with an 
improved demand in most branches. In Birmingham the edge-tool 
makers, hollow-ware manufacturers, avd tin-plate workers are 
tolerably well engaged. Is the fancy branches, however, dulness 
is still the ruling feature. In Wolverhampton trade remains pretty 
much in the condition reported last week. Quarter-day passed off 
very quietly. 

Our investigation of the dispute between the master plate-lock- 
smiths of Wolverhampton and their men, with which the names ot 
Mr. Thomas Hughes and Mr. J. 8. Mill are associated as sympathisers 
with the latter, has resulted in our asserting the following facts :— 
The leading manufacturers are four in number. They each have 
shops of their own where workmen are regularly employed; but the 
bulk of the workmen labour at their own homes, chiefly at Brewood 
and Goven, situated respectively some eight and six miles from 
Wolverhampton, and most of them are members of a workmen's 
union. The practice is for these out-workmen to send their bags for 
their work to the manufactories every week. ‘They receive the iron 
cut to length, and the keys cast in blank. At the close of the week 
they return the iron in the shape of a lock ready to be stocked or 
imbedded in the customary ouk case, and the blank keys with the 
wards filed out. The whole number of operatives engaged in the 
plate-lock trade of Wolverhampton is nearly 250. In addition to 
these there were a few years ago some twelve or fourteen garret- 
masters—men who produced at home and sold direct to the factors 
for cash. Between these garret-masters and the employers above 
named the competition in times of depressed trade became severe. 
At one time very large quantities of plate locks were sent from 
Wolverhampton, through Birmingham exporters in particular, to the 
United States ; but first the Northerners began to make plate locks 
by machinery at prices which the Wolverhampton makers could not 
compete with, and then this state of things was immediately followed by 
the breaking out of the war between the Northern and Southern 
States. Four years ago, therefore, the masters’ difficulties were 
considerable, and they increased as the American war con- 
tinued. This depression lasted up to October or November, 1863, 
During that time the garret-masters had to sell at reduced prices. 
Intimation of these reductions were quickly conveyed by the factors 
to the principal manufacturers, and they had to follow the same 
course. To enable them to do this reductions were made, from time 
to time, in the wages of the out-workers till, by the close of the 
period of depression, their pay was 6d.a dozen. The revival of the 
plate-lock trade took place simultaneously with the reviyal of the 
iron trade at the close of September, 1863. The workmen, in No- 
vember, asked for a rise from the four to the five shilling scale 
of wages. At-the end of January, 1864, the masters gave what 
they maintained was the usual advance when a rise of 1s. scale was 
required, For 9-in. locks, that before had been made at 3s. a dozen 
nett cash to the workmen, they gave 3s. 9d. a dozen; and for 10-in. 
locks, that before the workman was paid 3s. 6d. a dozen, he now 
received 4s. 6d. In this advance, however, the gradual reductions, 
before described, were treated as the point from which the advance 
had to take place. To this exception was taken by the officers of 
the men’s union, and, by and by, they gave the masters a fortnight’s 
notice that, unless the full “5s. scale” was given, their out-workers 
would cease to take work after the Ist April that year. It will be 
seen that the men wished to recover, by one bound, the 6d. a dozen 
they had lost by successive retrograde steps. The masters objected 
to give this great advance, the one they gave being, to out-workers, 
really 1s. 1d. advance. For some time it had been well known that 
certain of the men believed that it was possible for the plate-lock 
makers to imitate the Rochdale co-operators, and the masters believe 
that the great advance was demanded in order to afford the men a 
plausible reason for commencing a co-operative lock-making concern. 
Phe men, on the other hand, maintain that their wages were so low, 
even with the advance, that they were determined to endea- 
vour to get what they regarded as adequate r ation 
b bini to produce and sell to the factors direct. 
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M. Drouyn de Lhuys. Besides the representatives of the sixteen 
foreign states present at the first meeting, delegates from three other 
countries—Hanover, Saxony, and the Grand Duchy of Baden—also 
isted at the proceedings. Viscount de Vougy, director-general 
of the French telegraphic lines and president of the special com- 
mission, was soquested to read the project of Convention, which 
was done, and unanimously potion 6 by the assembly. In token 
of their approval, the plenipotentaries of the different Governments 
have placed their initials to this paper until the definite documents 
for their signatures have been duly prepared. The desired under- 
standing has, therefore, been fully attained. During the course of 
the many laborious sittings dedicated to this negotiation, every 
member of the Conference appears to have been actuated by the 
most liberal views and a sincere spirit of conciliation, and the 
result of their labour is in its le extremely satisfactory both 
to the interests and requirements of the different states which took 
part in the question.” 





They drew up some rules, which Mr. Tidd Pratt certified, 
and under the Joint Stock Liabilities Act they d busi 
themselves in the middle of April last year, as a co-operative firm. 
Only a few men began at first, but it was understood that they were 
representatives of the whole body, and every unionist workman in 
the employ of the masters contributed 1s. a week towards the ex- 
penses of the concern, which at starting had a capital of £13. At 
this time the masters’ terms to the factors who bought large quan- 
tities, were 45 and 55 per cent. discount respectively for the two 
qualities of 10in. locks, with credit terms. When the men began to 
make they offered their wares at a discount of 474 and 57}; terms, 
cash on delivery. By offering upon these terms it is, therefore, clear, 
after drawing up their prices face to face with the masters, the men 
were the first to unsheath the sword; but they say that these were 
the terms upon which the garret-masters sold. The large masters, 
on the other hand, say that 24 discount for nett cash payment is very 
different to 24 per cent. on the gross terms, and that, as a result of 
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the easier terms which the men offered, factors, who before bought 
exclusively from the masters, now began to purchase from the men, 
their terms being a clear profit to the purchaser of 4 per cent. on the 
whole transaction. This advantage was sufficient te justify the fac- 
tors in opening accounts with thenew firm. The masters soon knew it ; 
and wherever the men were likely to supplant them they offered to 
accept the same discount (and give credit) as the men offered for cash. 
Feelings of strong antagonism now found expression on beth sides. 
The co-operators talked of “ruining ” the masters, and the masters 
responded by discharging certain of the men who were prominent 
supporters of the new firm. No secret was made by the masters of 
the course which they took, and the co-operators acted equally 
openly. The latter made collections for the support of their concern 
at the doors of the masters’ shops as the men whom they employed 
received their money ; and the masters, who were before divided, 
now become a coalition for mutual support. ‘They met once a week, 
and determined to stand or fall together. If it should be found 
necessary to reduce prices all would reduce; and if one employer 
should discharge any workman the other should not take him on. 
The co-operators replied by employing the men turned off, and by 
drawing away those of the workmen whom the masters were willing 
to keep, because they were almost necessary to the carrying on of 
their concerns. At the same time the prices were reduced on both 
sides, as one or other knew that their competitors were ) oniew the 
orders. This struggle continued, until by successive reductions of 
2 per cent., the men took their discount up to 55 and 65 per cent. 
Here they made a stand. They had secured as workmen ninety of 
the best men out of the 250, and they believed that they could 
control the market. 55 and 65 per cent. was a loss of 1s. 9d. a 
dozen. ‘This total loss had been arrived at by successive losses of 
7d. a dozen, or a rise in their discount of 24 per cent. To 
enable them to meet this loss they deducted 1s. 6d. in the 
pound from the wages of their workmen (whom they paid 
6d. a dozen more than the masters). But this reduction was 
not, of course, sufficient to meet the loss, and contributions were 
solicited and obtained from other trades unions, and from private 
individuals—Mr. Jobn Stuart Mill, as stated in THe EnGineer of 
last week, sending them £10 in response to the advocacy of Mr. 
Thomas Hughes, and the mens’ printed appeal. Thus altogether 
strengthened, the men believed that they could demand the 474 and 
the 574 upon which they started, and they issued a notice saying 
that they could do so. This enormous rise in price the masters 
declined to follow. To do so would, they say, be to effectually 
provoke the starting of works in other districts by capitalists. They 
now express their readiness to accept orders at lower prices than 
the men by 2} per cent. upon the gross charge, and also give credit. 
Here the belligerents now stand, and the success of one or the other 
will become a question of mere endurance. ‘The masters are 
wealthy men, and the men, who have much heart in their work, are 
receiving considerable sympathy from their class. Masters and men 
in other trades in this district are looking on with great interest, for 
it is believed that if the locksmiths succeed in establishing them- 
selves in a co-operative works their artisans will follow their 
examples, 





NOTES FROM THE NORTHERN AND EASTERN 
COUN'IIES. 


(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Board; Important Assize 
Case: Launch of a Steamer—Gas at AsutoN—Norto-Eastern 
District; Strike of Workmen employed by the Tyne Iron Shipbuild- 
ing Company: The Cleveland lron Trade: Progress of Tyneside In- 
dustrial Enterprise—Scotuand: Glasgow Association of Assistant 
Engineers: Ayr Harbour: Greenock and Wemyss Bay Railway : 
Clyde Shipbuilding. 

Ar the last sitting of the Mersey Docks and Harbour Board, Mr. Laird, 

M.P., called attention to the large amount expended in legal and 

Parliamentary business, and moved for particulars of all such ex- 

penditure from the 1st of January, 1844, to the 31st of December, 

1864. He said he had been induced to bring forward this motion 

by seeing that, year after year, they were continually going to Par- 

liament, and expending Jarge sums of money in promoting and 
opposing bills. It appeared to him that the solicitor was so much 
impressed with the importance of the trust that all other solicitors 
were kept at arm’s length, and thus no satisfactory arrangement 
could be come to. After recounting the Parliamentary business of 
the trust for the last twenty years, Mr. Laird said the expenditure 
of the public money, in promoting or opposing bills, was prejudicial 
to the interests of the trust. Mr. Laird concluded by suggesting 
as a remedy the free discussion of the proceedings of the Parlia- 
mentary Committee in the presence of reporters. Mr. Littledale 

seconded the motion, which was, however, lost on a division by a 

decided majority. At Liverpool Assizes, ‘‘ Lomnitz and others v. 

Jones and another,” was an action a Manchester firm against 

Messrs. Jones, Quiggin, and Co., shipbuilders, of Liverpool, for da- 

mages on analleged defective blockade runner, the Georgia Belle. The 

declaration of the plaintiffs was that the defendants agreed to build 

a steamship of certain dimensions, and to have engines capable of 

working at a steam pressure of 25 1b. per square inch, which could 

safely be increased to 30 lb. per square inch, and that they had failed 
to execute the contract. The agreement, which was dated 18th 

May, stated that Jones, Quiggin, and Co., agreed to build, and 

Lomnitz and Co. agreed to purchase, a fast paddle steamer, to be 

built of steel, and of the following dimensions:—Length, 250ft. ; 

beam, 28ft.; depth, 10ft. 9in.; 972 tons builders’ measurement; and 
to have engines of 230-horse power nominal, to be constructed of the 
best materials, rigged and outfitted complete, aad ready for sea, 

“similarly to other boats built for this service.” The price of the 

steamer was stated to be £26,000, and there was also a provision in 

the specifications that the boiler should be so constructed as to be 
capable of working upon a pressure of 25 Ib. per square inch, capa- 
ble of being increased, if it was necessary to put on a greater amount 
of speed, to 30 lb. per square inch. It would seem that the contract 
money, £26,000, was to be paid in five instalments, and four of them 
were paid when they became due. The first trial trip was made on the 
24th of November last. It was found in the course of that trip that 
the boilers were defective, and the vessel came back. The defendants 
let the contract for the boilers to Messrs. Watt and Co., of Birming- 
ham. Messrs. Watt and Co.’s attention was called to he defective 
condition of the boilers. Certain alterations were made, and a 
second trial trip took place on the 11th of December last. The trial 
came off in smooth water, and it appeared to those who superintended 
it that the vessel would answer, and accordingly the last instalment 
was then paid. The destination of the vessel in the first instance 
was Nassau, and having loaded her and taken in her crew she sailed 
fer that port on the 17th January, but the boilers were found to 
“ prime ” so much that the vessel could not be worked effectually or 
safely, and she put back to Live 1. Some alterations were made, 
but the defect was not cured; and blockading soon afterwards came 
to an end. William Jenkinson, engineer, and William Seuld were 
examined; but at this point of the case it was agreed, on the 
suggestion of his lordship, that the case should be referred to abitra- 
tion. A nominal verdict was therefore entered for the plaintiffs. 

At the last sitting of the Mersey Docks and Harbour Board the 

dock engineer (Mr. Lyster) stated, in reply to Mr. Laird, that the 

plans of the Morpeth dock sheds and the estimates were quite ready, 
and would be laid before the committee at its next meeting. The 
orm & for opening the gates of the Morpeth dock was in 

ition, but the pipes were not yet laid, and it would take some 
‘our months to complete them. Mr. Boult said he did not see any 
of Mr. Maclver's steamers in the dock, and he should like to know 
when they were expected, or whether they were expected at all. 

Mr. Bold said it was impossible for Mr. Maclver to go there with 

his steamers until the bank which had formed outside was removed. 

It was in course of being dredged, and so far the dredging had gone 

on satisfactorily. Messrs. Bowdler, Chaffer, and Co., of, Seacombe, 

have launched a screw steamer, built for the Kirkless Steam Naviga- 





tion Company (Limited), intended for the coasting trade, and of the 
following dimensions:—Length, 150ft.; breadth, 24ft.; depth of 
hold, 15ft.; tonnage, 415 0.m. She is to be fitted with engines of 
60-horse power by Messrs. J. Jones and Co., of Liverpool. 

A petition from two ratepayers has been presented to the Salford 
Hundred Sessions, praying that, in accordance with the Ashton Gas 
Act Amendment Act, the price of gas in that town might be reduced. 
The Act provided that the shareholders of the Gas Company in 
Ashton-under-Lyne should realise a dividend of not more than 10 
per cent., and that any excess of the reserved fund over £4,000 
should go towards the reduction in the price of gas. It was alleged 
by the petitioners that in the reserved fund there was, or ought to 
be, £4,324, provided that the sums of money had been invested in 
Government securities at the time they were set aside, in accordance 
with the Act; this was an excess of £324. They also alleged that 
what was called, among other names, the depreciation fund, presented 
a total of £6,690. The company submitted that they were empowered 
to set aside such a sum of money as they thought proper for con- 
tingencies, for repairs of works, and like purposes, and that they had 
acted in accordance with Act of Parliament. It was agreed that the 
case should be adjourned, and Mr. Halliday, accountant, was 
authorised to examine the accounts in the meantime, and report 
thereon. 

From the north-eastern district we learn that a strike has taken 
place among the workmen of the Tyne Iron Shipbuilding Company, 
in consequence of the appointment of a foreman who was obnoxious 
to the men. The foreman was Mr. A. Blackwood, who has testi- 
monials from Messrs. R. Napier and Co., of Glasgow, with whom he 
served his apprenticeship; from Mr. J. McIntyre, manager for 
Messrs. Palmer; Mr. W, Cleland, manager for Messrs. T. and W. 
Smith, together with one signed by that firm; also from Messrs. 
Richardson, Duck, and Co., Stockton, in which they state that he 
left of his own free will, in order to better his condition ; and from 
Messrs. Denton, Gray, and Co., Hartlepool, whose service he has 
just left to enter that of the Tyne Iron Shipbuilding Company. 
There is a considerable demand observable in the Cleveland district, 
both for export and the inland trade. During the past week, prices 
have increased 1s. and 2s. a ton on pig iron. The general trade is 
good, but manufactured iron is not in such request as could be wished ; 
owing to the great scarcity of railway trucks, considerable difficulty 
is experienced in getting the iron despatched. Even on application 
the railway company cannot furnish wagons for its removal; but the 
local consumption is somewhat extraordinarily large at present, and 
in consequence of the bad weather lately few ships have arrived until 
the last day or two. It cannot be sepposed for one moment that the 
railway authorities were ignorant of the fact that the number of blast 
furnaces in the district have been increased during the last two years; 
and yet one might almost think that they were not aware of this 
numerical increase, from the fact of their not having provided a pro- 

ortionate number of trucks for the transport of the iron. Annexed 
is the state of the blast furnaces of the district, 14th April, 1865:— 
In, 74; out, 17; total, 91. Number of furnaces building, 26. 

The firm of Messrs. Richardson, Johnson, and Co., the senior 

rtner of which is also the senior partner in the large iron ship- 

uilding firm of Messrs. Richardson, Duck, and Co., some mouths 
since purchased a large plot of ground on thesouth bank of the River 
Tees, in the parish of Thornaby, on which extensive puddling fur 
naces and rolling mills were being erected. The erection of these 
works has proceeded with considerable rapidity, taking into account 
the more than usually unsettled weather during the past winter, and 
last week manufacturing operations were fairly commenced. The 
site, is the vacant piece of ground near to where the Stockton 
and Darlington branch of the North-Eastern Railway crosses the 
Tees, the north and north-eastern boundaries being the river and the 
railway, while that on the south is Thornaby-road, leading from near 
the bridge at South Stockton to the village of Thornaby, &c. The 
works comprise twenty large puddling furnaces, constructed upon 
the most approved principle, together with powerful rolling mills for 
angle iron and rails, and bar iron especially adapted for the larger 
sizes. The house of Armstrong (Elswick Works) has resumed the 
abandoned iron mines at Ridsdale. The construction of the Border 
Counties and the Wansbeck Valley lines has now entirely re- 
moved the insuperable difficulties before which the first specu- 
lators were obliged to succumb; and a loop line now connects 
the mines with the Wansbeck Valley Railway, thus placing 
them in connection with the railway facilities of the kingdom. 
The first company had their blast furnaces at Bellingham. When 
Sir William and his partners got possession of the mines and plant, 
they found it expedient to have their blast furnaces elsewhere. The 
Bellingham furnaces were therefore rased to the ground, and a site 
found for their re-erection on the banks of the ‘l'yne to the east of 
the works. Two blast furnaces have been in course of construction 
at this spot for some months past, a portion of the materials of the 
Bellingham furnaces being employed in their erection. Ina few 
weeks time it is expected they will be ‘blown in.” In connection 
with the blast furnaces will be extensive rolling mills. The firm 
will thus be able to manufacture all the iron they use by means of 
these new works; and their reputation for good work must be 
increased by their having secured such an excellent quality of iron 
as that atflorded by the Ridsdale mines. 

We turn a little further north—to Scotland. At the last meeting 
for the session of the Glasgow Association of Assistant Engineers, 
Mr. J. Albert Smith occupied the chair. The minutes were read 
and approved. The secretary then gave a summary of the proceed- 
ings of the past session, and remarked that, as the number of 

bers had i d from forty-eight to beyond fifty, an increased 
expenditure was necessary; but from a superficial glance at the 
accounts, he felt sure that the balance would also be much greater 
than formerly. The secretary also mentioned that he had been 
directed by the committee to prepare a report, that would be 
printed and sent to the members as usual. Auditors having 
been appointed to examine the treasurer’s accounts, the meeting 
proceeded to the election of office-bearers for the ensuing session, 
when the following gentlemen were chosen :—President, Mr. Play- 
ford Reynolds; Vice-presidents, Mr. Chas. Smith and Mr. Constancio 
Coota; secretary and treasurer, Mr. W. S. Vaughan; council, 
Messrs. J. Harvey, W. R. Copland, J. Gauldir, D. Pope, Ed. Sang, 
J.D, Ferguson, Mortimer Evans, W. F. Ross. Certain works have 
been commenced in connection with the improvement of the harbour 
of Ayr. The Greenock and Wemyss Bay Railway is expected to be 
opened in May. Messrs. A. and J. Inglis, Point louse, have 
launched a screw steamer for the Glasgow and Londonderry Steam 
Packet Company. Her dimensions are—length of keel and fore- 
rake, 197ft.; breadth moulded, 25ft.; depth, 13ft. 8in.; tonnage, 
builders’ measurement, 605. She will be fitted by the builders with 
a pair of geared engines, of 130-horse power, nominal. The vessel 
was named the Thistle. Mr. Lawrie has launched, at Whiteinch, a 
ship of 1400 tons, for Messrs. John Lidgett and Sons, of London. 
This ship, which was named the Charlemagne, is the fourth of about 
the same size built by Mr. Lawrie for the Messrs. Lidgett. Messrs. 
Thomas Wingate and Co., of Whiteinch, have launched a paddle- 
steamer, named the Whiteinch, of 700 tons, with engines of 200- 
horse power. She is intended for the colonial trade of the United 
and Universal Steam Navigation Company (Limited). Messrs. 
Randolph, Elder, and Co., Fairfield, have launched a 1000 ton com- 
posite screw-steamer, the Kénigin Sophia, the second of four which 
they are building for the Netherlands Inland Steam Navigation 
Company. Messrs. Laurence, Hill, and Co., Port Glasgow, have 
launched an iron ship of 1100 tons, built for the Australian trade, 
and named the Sarah Grice. Messrs. Reid, of Port Glasgow, have 
laid down the keel of a ship of 1000 tons for a Liverpool firm, and 
have on hand a screw steamer of 630 tons for a Liverpool house, to 
be employed in carrying minerals between Norway and Newcastle. 
Messrs. Kirkpatrick, M’Intyre and Co., Port Glasgow, have launched 
a saloon river steamer, intended for tke passenger trade of 
the river Clyde. Her principal dimensions are—length, 240ft. ; 
breadth, 22}ft.; depth, 9ft. She is to be engined by Messrs. 
William Smith and Co., Clyde Foundry, Greenock, with diagonal 
illati ines of 140-horse power nominal, and is ex- 








pected to attain a high rate of speed. This vessel was named the 





Alexandra. We understand that she isthe property of the builders 
and engineers, and that if she is not sold she will be ready to take 
her place on the Glasgow and Rothesay station in four or five weeks. 
Mr. Archibald Denny, of Dumbarton, has launched an iron paddle 
steamer of 468 tons B.M., which is to be fitted with oscillating engines 
of 250-horse power by Messrs. Denny and Co., and is intended for 
towing purposes on the river Hooghly. She was named the 
Undaunted. Messrs. McMillan and Sons, of Dumbarton, have 
launched a “ composite” barque, named the Uruguay. She has been 
built for Messrs. Donaldson Brothers, Glasgow, is classed 12 years 
A 1, and is intended for their South American line of traders. 








THE METAL MARKET. 


Raits.—In good demand ; £6 15s. is the nearest quotation. 

Coprer.—More doing, and markets are very firm. 

Tin has slightly improved ; Banca £94, and Fine Straits £60 per ton. 

Tin PLatEs.—More inquiry ; Coke 21s. 6d., and charcoal 26s. 6d. per box. 

Lgav.—A good business doing, English £20 10s, and soft Spanish £19 10s. 
per ton. 

SPELTER.—Dull of sale, at £19 15s. per ton. 


Old Broad-street, London, E.C., April i9ti:, 1865. 
PRICES CURRENT OF TIMBER. 
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Tue Mont Cenis TunneL.—The Official Gazette of Turin pub- 
lishes the latest returns of the progress made in piercing the tunnel 
of Mont Cenis. During the first quarter of the present year an 
advance of 3837 metres has been made, counting both sides together. 
Last year, during the corresponding period, the progress made was 
only 235 metres. ‘The whole length pierced on both sides on the 
31st of December, 1864, was 4,086 metres, so that it is at prescut 
4,423 metres, or a little more than a third of the whole. 

Tue Great Iron Mountain.—The discovery of the vast mountain 
of iron, so called, on the Batchewannung Bay, on the Canadian 
shore of Lake Superior, has apparently excited great interest among 
the speculators. A powerful company has been already formed in 
Boston. The books were opened a few days since, and, according 
to the American papers, stock to the amount of 94,000 dollars was 
sold at once. The company will be known as the Ames Iron 
Manufacturing Company, of Lake Superior, Canada, being thus 
named in compliment to Hon. Oakes Ames, so long identified with 
the manufacture of the well-known shovels which bear his name. 
Joshua B. Toby, proprietor of the Tremont Ironworks, at Wareham, 
U.S., is the treasurer. Arrangements have been fully completed to 
commence operations this spring. A railroad will be built at onco 
from the harbour to the mines, a distance of seven or eight miles, 
and it is expected that the road will be in running order by August 
1st, when the company will commence the shipment of ore. The 
harbour is one of the best on the lake, and the road will have an 
easy grade. We further learn that two more companies are to be 
formed for operating on the same tract. 

Tue IntenpeD ALBERT BripGe From CuEeLseA TO BATTERSEA.— 
This bridge is designed by Mr. Rowland Mason Ordish, of the firm 
of Ordish and Le Feuvre, engineers to the Amsterdam and Dublin 
Exhibitions, and does not appear to resemble in its construction the 
ordinary and generally-known structures of its class. Its chief 
distinction, however, seems only to be that it is secured from 
oscillation or movement, it being virtually rigid in those parts 
which are movable in the suspension bridges already in use. The 
want of stability formed, as is, perhaps, well known, one of the 
great difficulties, apparently, to overcome with regard to this class 
of structure. The Albert Bridge is intended to be so constructed 
that it will support moving and stationary loads with a safety 
equalling that of any of the bridges at present used for the purposes 
of railway traffic over the Thames; while it is stated to be more 
adapted for this purpose where wider spans have to be bridged over, 
so that it is capable of being used where other structures could not 
be erected with facility for purposes of railway accommodation. 
The Albert Bridge will be erected over the Themes, uniting 
Oakley-street, Chelsea, to the Albert-road, Battersea Park, and has 
already been commenced at the Albert-road abutment. This bridge 
appears to many new features as compared with existing 
bridges. For instance, whereas in Chelsea and Hammersmith 
Bridges a girder runs at either side along the entire length of the 
roadway, dividing the carriageway from the footways, and sepa- 
rating the width of the bridge into three comparatively narrow 
channels, in the Albert Bridge both these are done away with. In 
most of the suspension bridges at present erected, also, the roadway, 
where it passes through the uprights forming the towers, becomes 
contracted, and afterwards enlarges to its original width again. 
This, also, is obviated in the Albert Bridge. A bridge similar in 
construction is likely soon to be commenced over the Moldau at 
Prague, by the well-known Austrian contractors Messrs. “Klein 
Brothers.— Builder. : 

PREVENTION OF Fire 1n Suips.—We learn from a contemporary 
that an exhibition of a very interesting character was made on the 6th 
inst. at Blackwall. A circular has been recently issued among those 
connected with the shipping interests relative to an apparatus 
which, it is alleged, will give an instantaneous alarm in the event of 
any vessel suddenly springing a leak, or upon the overheating of 
the cargo from spontaneous combustion, or from any other cause, 
and which does not wait until the breaking out of the fire before it 
gives the alarm, but announces it in sufficient time to avert the 
danger, and actually points out the immediate locality in the vessel 
where the fire may be originating. An announcement like this, 
with such important results, naturally excited the attention of all 
parties connected with the mercantile marine. While all admitted 
the value of such an invention, yet few could be brought to believe 
that such a thing was practicable ; and, in order to test this, a 
demonstration was made in the presence of several gentlemen espe- 
cially interested in shipping. This, however, was most successfully 
illustrated by the result of the experiments. Au indicator, with an 
alarm bell, was placed in a part of the building supposed to represent 
the captain’s cabin, connected with a battery, with wires leading to 
the calorimeters fixed in the hold and other parts of the vessel. 
Some of these wires also led to the water apparatus placed in the 
well of the ship. The first experiment was made by increasing the 
water in the hold, and immediately upon its rising a few inches the 
alarm bell was rung, and the indicator showed that the cause of the 
alarm was from “water ;” the continual increase of water caused 
the indicator again to show ‘water two feet.” The second experi- 
ment was made upon some jute which was supposed to be in the 
hold and in the act of heating, which, when the temperature rose to 
only 100 deg., caused the apparatus to ring the alarm in the captain's 
cabin, while the indicator denoted “Fire—hold.” The heat was 
generated upon this occasion by pouring a quantity of warm water 
upon the jute. The other experiments were made from calorimeters 
supposed to be placed in various other parts of the ship, the indi- 
cator showing in what part of the vessel the fire was generating; 
the heat in these cases also being from a tumbler of water heated 
only to 100 deg., applied to the several calorimeters. 
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NARROW GAUGE RAILWAYS. 


‘THERE are certain questions which, although apparently 
exceedingly simple, hardly admit of solution. What is or 
is not the best gauge for a system of railways is just one 
of these problems. Whether great national lines should 
have a gauge of 7ft. or 4ft. 84in., or Sft. 3in., or some 
other not yet popular, has not yet beendecided. It is easy 
to find men well versed in railway economy who will 
maintain against all comers that Brunel’s ideas were per- 
fectly sound, and that the Great Western gauge was the 
result of an inspiration of genius. Others, again, hold 
that not only is the 4ft. 84in. gauge wide enough to satisfy 
all the requirements of the locomotive engineer, but that 
it is too wide for economical working, and that to all intents 
and purposes track would be all the better if rails were 
laid closer by a foot, or even by two. As usual, truth possibly 
lies between extremes ; and we are disposed to believe that 
the Irish gauge of 5ft. 3in. is more suitable for the trunk 
lines of a national system of railways, than either the 
Great Western gauge, which is too wide, or the ordinary 
gauge, which is too narrow for very high speeds and very 
heavy engines. It is neither necessary nor expedient that 
ali lines should form component parts of the great system. 
The idea that it is essential that every little branch line in 
remote country districts, should be constructed after such a 
fashion that it can be worked by the heaviest rolling stock 
on the main line, has done a good deal to turn money out of 
the pockets of shareholders. A law at present exists 
according to which no line shall be constructed in Great 
Britain for the conveyance of passengers, of a less gauge 
than 4ft. 84in., or in Ireland of less than dft. 3in. It is 
not easy to see what good purpose such an Act can serve. 
If 4ft. S4in. is wrong for one country it must be equally 
wrong for the other. If the framers of the bill had pro- 
ceeded a step further, and enacted that the 7ft. gauge | 
should not be exceeded, they would scarcely have added an 
absurdity to a document which already contains much that | 
is not widely removed from the ridiculous. As it is, if 
engineers could with the light which they now possess, 
enter upon the reconstruction of the railways of Great | 
Britain, it is exceedingly probable that if any alteration | 
from the habitual gauge were found advisable, the change | 
would be made in favour of one yet narrower. It is| 
perfectly well understood now that a track of least resist- | 
ance would be one of a single rail, and it is manifest that | 
the narrower the gauge the more nearly does the line | 
approach to the desired condition. As far as the resistance | 
due to curves is concerned, it is obvious that, ceteris paribus, | 
an engine of 7ft. gange on a curve of 70 chains radius is no | 
better off than an engine of 3ft. 6in. gauge on oneof 35 chains. 
The greater portion of curve resistance is solely due to the | 
difference in the space to be passed over by two wheels of | 
approximately similar diameter, keyed fast on a shaft | 
common to both, and it is easy to see that this resistance | 
increases or diminishes directly as the gauge, and that, | 
therefore, a direct and in many cases a very material | 
saving of power would follow on a reduction of the space | 
between the rails. Something more must be thought of, | 
however, than ease of draught; with each reduction in 
width of wheel base it is recognised that the locomotive | 
must to some extent suffer a diminution of power. Asit is, 
4ft. 83in. are all too little to permit of the advantageous 
employment of engines capable of performing all the 
duties demanded of them by the exigencies of the heaviest 
traffic, and the introducticn has in more than one case | 
been a mistake. Thus, under considerable pressure, the 
London and North-Western Company attempted to intro- 
duce express engines representing a gross load of over 
60 tons, of which the tender alone made up 25 tons. Had | 
circumstances admitted of their employment, there can be 
no doubt that these engines would have been in no sense 
too powerful for the demands made upon them, but it was 
quickly found that they were so destructive to track, and 
so heavy on fuel, that but three in all were built, one of 
which was exhibited in 1862.* By adopting a few compara- 
tively unimportant changes in the methods of conducting 
the traffic, it has been found possible to dispense with the 
use of machines of excessive weight, and yet to satisfy the 
demands of the public for speed in a way which gives | 
tolerable satisfaction to all parties, and as a general rule it 
may be assumed that the Great Western gauge possesses no 
advantages of any kind which can render its perpetuation 
desirable. 

Theoretically, the amount of traffic to be conducted should 
determine the gauge more than anything else; and al- 
though such a principle cannot be carried out now in what 
are properly termed branch lines, because they must con- 
form to the main line in all their more important charac- 
teristics, it by no means follows that a system of “ feeders ” 
might not be established, which, being of very narrow gauge, 
could be very cheaply constructed. ‘Thus the cost per mile 
of a line ot 2ft. 6in. gauge should not exceed one half that 
of a line laid to a gauge of 4ft. 83in.—possibly it might be 
much less. The earthworks, cuttings, embankments, tunnels, 
bridges, viaducts would all bereduced in dimensions by nearly 
half, the rolling stock would be light, and therefore an ex- 
ceedingly light rail would answer every purpose. Little 
more than one-half the ordinary quantity of timber would 
be needed for sleepers. In ballast, in chairs, in nearly 
every portion of the work, from beginning to end, a like 
saving could be effected, and there is no good reason why 
a line of the kind should not serve as a purpose in 
many districts as one constructed of normal dimensions at 
triple the expense. It is well to remember that traffic is 
very little, if at all, influenced by the first cost of a line, 
and that instances are not wanting in which railways con- 
structed at a very cheap rate are quite competent to conduct 
a very large amount of business with perfect safety. 
Feeders such as we speak of could gain nothing by being 





* This engine has actually been recently cited in the pages of a 
scientific contemporary as a fair specimen of the “ordinary” English 
express locomotive! 





|mineral lines hardly wider. 
| resorted to by several of the Staffordshire and nortk- 


laid to a wide gauge, the first cost of which is quite suffi- 
cient to preclude their adoption. A good deal has been 
urged from time to time in favour of a system of tramways 
intended to supplement existing means of transit ; but lines 
suitable in every respect for locomotives could be con- 
structed at very little additional expense which would serve 
a better purpose in every way, and on which passenger 
trains could be worked at a speed great enough to satisfy 
reasonable demands—say fifteen miles an hour. As an ex- 
ample of such lines we may cite the Festiniog and Port 
Madoc line, having a gauge of but 2ft., and yet already 
working a very considerable passenger traffic, although 
locomotives have only recently been employed in hauling. 
An abstract of a paper on this little railway, read a couple 
of weeks since before the Institute of Civil Engineers, by 
Captain Tyler, R.E., will be found in another place; and 
we fancy that our readers will agree with us in thinking 
that an experiment so successful, deserves to be supple- 
mented by the construction of lines of somewhat similar 
character in other districts. Their success or their failure 
will, in great measure, depend on the construction of the 
engines ; as far as the line itself or the carriages are con- 
structed there is no difficulty whatever. 

The Festiniog Railway is, perhaps fortunately, most 
unfavourable, in every respect, for the employment of 
locomotive engines. It abounds in steep inclines and sharp 
curves, while the gauge is as much too narrow as that of 
the Great Western is too wide. Seven feet may be re- 
garded as standing at one end of the scale, and two feet at 
the other, and between the two there is a wide range, any- 
thing selected from which is better than either of the 
extremes. It is nearly certain that the Festiniog line is 
the narrowest in existence worked by locomotives, if we 
except one traversing the works of the London and North- 
Western Railway ap a at Crewe. In the colliery 
districts more than one line may be met with laid 
to a 2ft. 4in. gauge; and abroad there are a few 
Locomotives have been 


country ironmasters for working lines of 2ft. 6in. and 
3ft. gauge, with great advantage. For the latter gauge, of 
course, no difficulty whatever exists in building engines of 
considerable power. In the construction of any system 
of feeders, however, in future, it will be found advisable to 
keep the gauge as small as possible ; and we have reason 
to believe that 2ft. 6in. would form a very excellent 
standard. Mineral lines are usually very short, and require 
no earthworks of any importance. A few inches, there- 
fore, added to the gauge makes very little difference one 
way or the other, except in so far asit affects the resistance 
of the load. But a very great difference would be found to 
exist between the cost per mile of forming a line of 3ft. 
gauge andoneof 2ft. 6in. through twenty miles of hilly or 
difficult country—a difference great enough, in fact, to decide 
whether the undertaking would or would not prove a 
profitable speculation. We have proof to demonstration in 
the Festiniog line that a gauge of 2ft. only can be worked 
with success by locomotives which are certainly in no way 
the best which could be designed for the purpose ; and it is 
therefore clear that 2ft. 6in.is wide enough to comply with 
every legitimate requirement ; in fact to afford ample room 
to the Secmntiee engineer for the disposition of his 
machinery. Minimum gauge locomotives are certainly not 
yet what they ought to be, although considerable numbers 
are built yearly, and their construction is becoming a 
regular branch of trade. One reason that such is the fact 
may possibly be found in the low price at which machinery 
of the kind must be sold, and another in the execrable 
condition of the permanent way on which it is ex- 
pected to work. There is very little encouragement held 
out for the production of anything like first-class machinery, 
and the world at large is little aware of the results which 
could be obtained from engines of but 2ft. Gin, gauge if a 
suitable stimulus were afforded to the maker in the form of 
a good price and a good road. There is no reason that a 
2ft. Gin. track should not be equal in every respect as 
regards condition, to that of the very best of our main 
lines. Indeed, there are special reasons why it might be 
rendered very much better; and when we consider the 
exceptional advantages due to the proximity of the rails 


,;as concerns every question of resistance, it will be seen 
| that under the assumed conditions, a really heavy traffic 


could be conducted, at very fair s 


peeds, at excessively low 
rates, while the enterprise paid a good dividend. 


The 


| invested capital would be very small—some £3,000 or £4,000 


instead of £8,000, or even £12,000 per mile, and the work- 
ing expenses would be small in proportion. To work such 
lines to advantage, however, six-wheel locomotives must be 
adopted. Whatever the gauge or the wheel base, there is 
a certain length of engine below which we cannot pru- 
dently venture while retaining the horizontal boiler, under 
existing arrangements. ‘This entails in the present case an 
immense amount of overhanging weight at either end of the 
machine, rendering it unsteady, and, at anything like a high 
speed, inducing a pitching motion which is aggravated as 
the distance between the axles is reduced. We find that a 
notable expedient to overcome the difficulty has been intro- 
duced in the Festiniog engines, in the shape of a species of 
skate; four of which, normally removed an inch or so from 
the rails, serve to arrest the pitching motion, or, more pro- 
perly to confine it within moderate limits. Our readers 
will, no doubt, admire this exquisite device as it deserves. 
The evil is aggravated by the want of length in the wheel- 
base,—due partly to the curves in which mineral 
lines abound,—and to the fact that much of the excessive 
relative length of the engine is made up of the foot-plate. 
It is impossible to put the trailing wheels behind the fire- 
box, or even to get the axle close up to it, because of 
the eccentrics, without departing widely from ordinary 
practice ; and it has been found necessary now and then 
to adopt a cast iron buffer beam, weighing many ewts., in 
order to secure sufficient load on the leading wheels to 
keep the machine from leaving the rails. One firm gets 
over the difficulty rather ingeniously, by placing the trail- 
ing axle exactly under the grate, the eccentrics bein 


keyed on the leading axle, and the valve motion direc 
backwards; the wheels being coupled of course. The 





expedient answers well enough for slow speeds, as a low 
wheel can be used, and the clevation of the centre of 
gravity is not of much consequence. If four wheels are to 
be retained, however, for passenger engines, the axle must 
be shifted further back still—altogether behind the box, in 
fact—and then the length of the connecting-rod becomes 
excessive, 

It is clear that a wheel 3ft. Gin, in diameter is as well 
adapted to a gauge of 2ft. Gin. as one of 7ft. is to the 
4ft. 83in, gauge, and at a speed of twenty miles an hour 
with the former, the number of revolutions will be just the 
same as at a speed of forty miles per hour with the latter. 

lhe centre of gravity may be made to retain the same rela- 
tive height in each case, and there will be no more danger 
of an overturn on the narrow gauge than on that of 
4ft. 83in. The forward wheels may be coupled, a third 
pair being added behind the fire-box solely to give steadi- 
ness, for which purpose less than one-seventh of the gross 
load will suffice. As the arrangement will at once increase 
the wheel base by one-third or more, it will be advisable, 
when the line is curved sharply, to fit the trailing wheels 
either with Adams’ radial axle boxes, or with a Bissel 
truck. The additional expense in the first instance will 
not be considerable, and the saving in repairs will go far to 
compensate for the outlay. Indeed, as these wheels have 
little or nothing to do with keeping the engine on the 
rail, sufficient end play of the axle in its boxes might in 
some cases answer all the objects of a more refined 
expedient. 

As to the general arrangement of the machinery : It is 
evident that inside cylinders are not to be thought of. 
Hitherto inside frames have been almost invariably adopted. 
It is possible that better results might be obtained by re- 
sorting to Forrester’s system of outside cylinders and 
frames, the connecting rod being coupled on to an external 
crank. Nearly all the objections legitimately due to this 
form of engine may be obviated by judicious counterweight- 
ing, and it affords peculiar constructive facilities which can 
only be appreciated oy those who have had to do with 
minimum gauges. Thus it is by no means easy to find a 
place for the springs while the boiler is kept low, with 
inside frames, as the barrel, overhanging and closely ap- 
proximating to the upper edges, effectually precludes any 
method of fitting the springs overhead but one—arranging 
them to rest directly on the axle box in the middle of their 
length, and onangle iron slippers rivetted to the inner sides 
of the frames or their ends; but this disposition is exces- 
sively inconvenient, as the distance between the frames is 
already so small—twenty inches or thereabouts, with the 
2ft. Gin. gauge—that the space taken up by the springs can 
ill bespared. Volute or under springs may be used, but the 
result is not satisfactory ; with outside frames there is, of 
course, no difficulty whatever, as the boiler does not overhang 
sufficiently to come in the way. It might also be found 
advisable to place the valve boxes directly over the cylin- 
ders, motion being communicated to the valve rod from 
the eccentrics through a rocking shaft; a great deal of 
trouble in fitting the steam and exhaust pipes would thus 
be spared, and where space is limited it is expedient that 
every important portion of the machinery should be ren- 
dered as accessible as possible. 

It is beyond our province to speak of the localities where 
these narrow gauge linescan be laiddown advantageously, but 
that they abound in Great Britain and her colonies may yet 
be clearly demonstrated. Feeders are in every sense different 
from branch lines,and we believe that they are capable, under 
judicious management, of affording os more satisfactory 
results. On the reason why it is unnecessary that we should 
dwell at this moment; those acquainted with matters of 
railway detail will see at once that a line constructed at a 
price far below the minimum which has as yet been arrived 
at by the national gauge, except in one or two strictly ex- 
ceptional instances, and admitting of being worked at an 
outlay far below the smallest sum ever reached on existing 
lines, would possess privileges the value and importance of 
which can hardly, be over-estimated. The ground, albeit 
wholly unbroken, may yet return a good harvest; much 
will depend on the character of the rolling stock ; and there 
is no room to doubt that engines can be built for the gauge 
we have selected, which in symmetry and comparative 
efficiency will prove fully equal to anything which the 
locomotive engineer has yet produced. 











Tue Ramway over Mont Cenis.—A recent communication 
from the Zimes correspondent of Turin furnishes some interesting 
information in = to the progress of this scheme. “ Railway 
trains,” he says, * have already encountered most of the accidenta to 
which it seems possible they should be exposed. They have 
smashed each other reciprocally, have fallen over precipices, plunged 
into rivers, and been burnt upon their own rails. But a train 
carried away by an avalanche, and sent crashirg and splintering for 
hundreds and thousands of feet in Alpine gorges and ravines would 
be a novelty as remarkable as it would be horrible to contemplate. 
To guard against such a frightful contingency the Super-Cenesian 
Railway Company will roof in the road wherever avalanches are 
possible, and wherever drifting can occur. The experience of 
centuries renders it easy to ascertain such places. In the construc- 
tion of these covered ways timber will be largely employed, but iron 
and masonry will also be used. The preparations for a trial have 
been completed, two kilometres of rail have been laid down between 
Lanslebourg and the summit, in the steepest part of the mountain, 
and trains have been run at a height of 5,500ft. above the sea. The 
first series of experiments were made in February and March, with 
the same engine that ran, a year before, up and down equally steep 
hills in Derbyshire. The second series now making are with an 
engine of improved construction, such as has not, that I am aware, 
ever previously been used. In order to secure at once lightness and 
strength, both so necessary for mountain work, it is made almost 
entirely of steel. On the 20th instant a series of trials are to 
commence for the satisfaction of the French government. When 
these are concluded there will be present Italian, English, Austrian, 
and Russian commissioners. Captain Tyler, of the royal engineers, 
will be sent by our government. When the French and Italian 
governments are satisfied the laying down of the rails and other 
work will be actively proceeded with, and completed within a year 
from the time of such permission. ‘The length of the line from St. 
Michel to Susa is 77 kilometres, or 48 English miles. The trains are 
to run it in 4} hours, being a saving of six hours on the time at 
present occupied. It is calculated that, if the trains on the line 
from Paris to Macon are a little accelerated, which might very well 
be done to the extent of one hour, the mail will arrive here from the 
former city at four, or at latest five, in the afternoon, instead of, as 
at present, at some time between eleven p.m. and six a.m., according 
to the season of the year. 








h 


SS oe 


256 


THE ENGINEER. 





Aprit 28, 1865. 


=— 








rr 


== 


INSTITUTION OF CIVIL ENGINEERS. 
April 11th, 1865. 

Cuartes Hutton Grecory, Esq., Vice-President, in the Chair. 
Tue paper read was on ‘ The Festiniog Railway for Passengers, 
as « 2-[t. gauge, with sharp curves, and worked by locomotive en- 
gines,” by Captain H W. Tyler, R.E., Assoc. Inst. C.E. 

This line was designed to facilitate communication between the 
principal slate and other quarries in the county of Merioneth and 
the shipping places, and for the conveyance of coals and other 
heavy articles to the quarries and mines. As in 1832, when the 
Act for its construction was obtained, the population was very 
limited, the line was laid out in an economical manner, with a 
width between tho rails of 2ft. only. It commenced at Portmadoc, 
and after passing along the Traeth Mawr embankment, it ascended 
to the mountain terminus at Dinas, the level of which was 70(ft. 
above the station at Portmadoc, by an average gradient of 1 in 92, 
for 12} miles, the total length of the line being thirteen miles. The 
steepest gradient on the portion now used for passengers was 1 in 
7982, and on that traversed by locomotive engines 1 in 60. 
Some of the curves had radii of 2, 8, and 4 chains. The maximum 
super-elevation of the outer rail on 2-chain curves was 24in. 
for a speed of eight miles an hour. ‘The estimated cost of the 
— Ag £24,185; but the Parliamentary capilal was raised to 

1,185. 

The quarries being situated at different altitudes in the moun- 
tains the slates were first brought down the quarry inclines to the 
railway, and the trucks were collected until fifty or sixty had accu- 
mulated to form a train, which was then allowed to run down by 
gravity. Until the year 1863 the empty trucks, or those loaded 
with coals, goods, furniture, materials, machinery, and tools for the 
quarries and the neighbourhood, were drawn up by horses, who 
travelled down with the trains, as on mineral or colliery lines in 
the noith of England, As the traffic increased the line was gra- 
dually improved, by flattening the curves, by making better 
gradients, and by improvements in the permanent way; and as the 
trade still continued to progress, the practicability of employing 
locomotives was constantly discussed. The apparent difficulties 
caused the idea to be more than once abandoned ; but ultimately, in 
June, 1863, two locomotive engines, designed by Mr. England, 
under the direction of Mr. C. E. Spooner, the engineer to the com- 
pany, were placed upon the line, and having been found to be 
successful, two others were subsequently supplied. These four 
engines had run 57,000 miles up to February, 1865, without leaving 
the rails. During the last autumn the company carried passengers 
without taking fares; but at the commencement of the present year 
the line was regularly opened for passenger traffic. In ascending 
from Portmadoc the passenger carriages were drawn by the engines 
with other vehicles, the senger carriages being placed between 
the empty slate trucks, which were always last in the trains, and the 
good wagons, which were next behind the tender. In descending, 
the loaded slate trucks, with empty goods trucks attached behind 
them, ran first in a train by themselves; the engine followed tender 
first, and the passenger vehicles brought up the rear, with a brake 
in front, but detached from the engine and tender, and at a little 
distance behind them, The speed was limited to about six miles 
an hour in passing round the sharpest curve, and at ten miles an 
hour on other parts of the line. 

The engines were somewhat similar to, though much smaller 
than, those which had been found so useful to contractors. There 
were two pairs of wheels, coupled together, and 5ft. apart from 
centre to centre, the wheels being each 2ft. in diameter. The 
cylinders, which were outside the framing, were 8in. in diameter, 
with a length of stroke of 12in., and they were only 6in. above the 
rails, The maximum working pressure of the steam was 200 lb. to 
the square inch, Water was carried in tanks surrounding the 
boilers, and coal in small four-wheeled tenders. The heaviest of 
these engines weighed 7} tons in working order, and they cost £900 
each. They could take up at ten miles an hour about 50 tons, in- 
cluding the weight of the carriages and trucks, but exclusive of 
that of the engine and tender. They actually conveyed daily, on 
the up journey, an average of 50 tons of goods and one hundred 

ssengers, besides ag 260 tons of slates were taken down to 

ortmadoc daily. The engines were well adapted for convenience 
in starting and in working at slow speeds; but their short wheel 
base, and the weight overhanging the trailing wheels, gave them 
more or less of a jumping motion when running. Safety guards, 
similar in form to snow ploughs, had been added in front of the 
engines, behind the tenders, and under the platforms of the brake- 
vans, in consequence of their being so near to the rails. 

The passenger carriages were 6ft. 6in. high in the middle above 
the rails, 10ft, long, and 6ft. 3in. wide. They were on four wheels, 
18in. in diameter, and 4{t. apart from centre to centre of the axles. 
There was 2 longitudinal partition down the centre, and the pas- 
sengers were seated back to back, so as to avoid overhanging weight 
outside the rails. The second and third, costing £100 each, did not 
differ from the first-class carriages, which cost £120 each, except in 
their fittings, Each carriage would convey ten passengers. The 
floors of the carriages being only 9in. above the rails no platforms 
were required; and there being no break in the longitudinal parti- 
tions, the passengers got in and out through doors on both sides. 
There were also some open cars for summer use, without sides or 
roof, into which the passengers were strapped by means of longitu- 
dinal and cross straps. The couplings were central, 15in. above the 
rails, and working upon volute springs. The buffers were also 
central, and were 4}in. above the couplings. 

The rails weighed 30 Ib. to the lineal yard, and were supported in 
cast iron chairs, weighing 131b. at the joints, ana 10 ib each in 
the intermediate spaces, placed upon transverse sleepers of larch. In 
transforming this horse tramway, thirty-three years old, into a 
passenger line worked by locomotives, the narrowness of the works, 
among other things, eaused some difficulty. The author thought that, 
in ali new linee, a minimum distance of 2ft. Gin. should be preserved 
between the sides of the carriages and the works, and that where 
there were two lines of way an intermediate space of 7ft. should be 
allowed to admit of the doors of the carriages in one train swinging 
clear of those of another train. 

The author conceived that the employment of locomotive engines 
on this little railway, and its opening for passenger traffic, were not 
only highly interesting experiments, but were likely to be followed 
by important results. Although there were still, doubtless, nume- 
rous districts where railways on a guage of 4{t. 8}in. might be pro- 
fitably made, yet there were also many others in which lines of 
cheaper construction were required. With a narrower gauge, 
lighter rails and sleepers, less ballast, and cheaper works might 
generally be adopted ; —— curves might be laid down; 
very heavy gradients, particularly in mountainous regions, might 
be more cheaply avoided ; and lighter engines with lighter vehicles 


‘ might be made to do all the work, where high speed was not 


demanded, and where the traffic was not cs 

The Norwegian Government, as appeared from a report by Mr. 
O. D. Fox, had in operation two lines on a gauge of 3ft. 6in.—one 
from Grundsett to Hamar, twenty-four miles long, the other from 
Trondlijen to Staren, thirty miles long. The former, with gradients 
of 1 in 70 and curves cf 1,000ft. radius, had cost, including rolling 
stock and stations, £3,000 a mile. The latter, through a more diffi- 
cult country, with gradients of 1 in 42, and curves of 700ft. to 
1,000ft. radius, had cost £6,000 a mile. The engines weighed four- 
teen tons in steam, and the speed was about fiiteen miles an hour 
including stoppage. A further length of fifty-six miles was in 
course of construction, and no other gauge was contemplated for the 
traffic of that nation. 

1t was, however, illegal at present to construct any passenger lines 
in Great Britain on a narrower gauge that 4ft. 8jin., or in [reland 
than Oft. Sin. Qonsequently, it would appear to be desirable to 
endeavour to obtain the repeal, or at least a modification, of the pro- 
visions, of the Act 9 and 10 Vic., cap. 87, which regulated the width 
° auge of passenger lines, as there was now an increasing 


f the 
demani for railways of a minor class. Many coal and mineral lines 





on a less gauge than 4ft. 8}in. were in use, and others there projected, 
with ultimate views of passenger traffic; and it would beadvantageous 
if some narrower gauge were recognised. Whether theexact gauge 
were recognised. Whether the exact gauge should be 2it., 2ft. 6in., 
or 8ft., or any other dimension, it was believed there could be no 
question that a system of cross lines costing two-thirds of those now 
ordinarily constructed, and worked and maintained at three-fourths 
of the expense, would be of great benefit to Great Britain and in 
Ireland, and would be most valuable in India and the Colonies—in 
fact, wherever there were people to travel, produce to be transported, 
resources to be developed—in cases in which it would not be com- 
po a profitable to go to the expense, at the outset, of a first class 
way. 


SOCIETY OF ENGINEERS. 
April 17th, 1865. 
Zerau Corsurn, Vice-President, in the Chair. 


IRRIGATION WITH TOWN SEWAGE. 
By Grorce Kina. 
( Concluded from page 245.) 

ly 1860, seven acres out of the ten detached from the remainder 
by a large house and grounds, was broken up and again planted 
with early potatoes, the remaining three acres being left for a third 
year's cropping. ‘The part of the Old Meadows nearest to Restabrig, 
part of the glebe land of South Leith, and along the back of the rail- 
way depot, the part leased by Mr. John Brown, had suffered severely 
from the frost, it was in a worse state than any of the Craigintinny 
Meadows; this part lies much too flat aud requires reforming upon 
the best principles of the bed system, otherwise it will be always 
liable to injury from the same cause. There is no doubt but that 
the loss sustained by the reduced prices of those lots that year 
would have paid the cost of re-forming. The roup took place on 
the 30th April, two days after the Craigintinny roup. The part first 
rouped was that described as north side of the burn and which is 
far the best part of the meadows. The twelve lots, which comprise 
the whole length this side of the burn, averaged over £40 per acre, 
one lot made £44 peracre. The part nearest Restabrig, where the lots 
were most injured by the frost, let at £19 5s. the lowest, but as the roup 
proceeded towards the opposite end of the meadows, the prices rose 
to £38 10s., the highest. The four lots of Italian rye grass reserved 
for a third year’s cutting, were not quite so fine as the year before, 
but realised £30 per acre the lowest, and £35 15s., the highest. The 
average amount of roup may be made up as follows:— 

















—s Description. —_| Quantities. eee -4 aad | Amounts. 
| | 

Old meadows. aor} & a a Se 2, & 

12 North of Burn .. 8 0 O|] 40 0 O |}820 0 0 

19 Remainder of lots | 22 0 0; 2710 3 605 5 6 

4 |Italianryegrass../ 3 0 0O| 3116 0 | 9% 8 O 

45 Total | 83 0 Of 88 2 1 [102018 6 





Messrs. Bernard, Menzie, and Craig, Caledonian Distillery, which 
does not improve the quality of the water for the purpose required ; 
indeed, some time back they occasionally let the waste from the dis- 
tillery run away almost scalding hot, to the great injury of the 
meadows. This is now prevented, and the water is not allowed to 
be discharged above a certain temperature. It is kept in large 
tanks to cool, and during the process of cooling a great deal of 
sediment, from the grain used in distilling, settles to the bottom of 
the tanks, and is made into a paste, and sold for food for cattle at 
£2 per ton; but a good deal of it is dried and sold in cakes at from 
£6 to £7 per ton. 

In the process of irrigating these meadows there are four levels in 
succession, so planned that the water, if — can be used four 
times over before it reaches the river. he upper level is taken 
before the burn receives the water from the distillery, and is the 
best part of the meadows. 

From some cause, either owing to the distillery water, or the 
nature of the soil, which appears to be originally the washings 
from heath land, the grass is not so early as any of the other 
meadows, and the roup did not take place until the 8th of May, and 
even then many of the lots showed too plainly the injurious effects 
of the severe winter. 

They commenced the roup at Rose Bank, and along by the 
Glasgow road, where the land has a good fall; the grass was very 
good. Some of these lots realised £35 per acre, but great part of 
Rose Bank Meadows was reserved, as not being in a fit state for 
letting. These lots were kept in hand for retailing in Edinburgh. 
They then proceeded with the part between the Edinburgh and 
Glasgow and the Caledonian Haymarket lines of railway. This 
part was very much injured by the frost; the lowest price made 
was £16 per acre, and the highest, with the exception of one lot, 
was £27 15s. This one lot was particularly fine, and was the sub- 
ject of smart — it made £35 15s. They next proceeded 
with the part on the opposite side of the Caledonian line of railway, 
Haymarket branch, and then on the opposite side of the Granton 
branch. Here there were again some govud lots watered by the 
sewage before it receives the distillery water. This part lays with 
a good fall, and drains itself well. The lowest price here was 
£18—the highest, £35 15s. per acre. This finished the rouping. 

The results may be enumerated as follows :— 














Average | 
Description. Quantities. | price per | Total 
acre. Amount, 
a Bm PIS 8. d.| £ 8. d. 
Part by Glasgow road .. .. ..]/ 4 0 0/30 0 Oj1K0 0 0 
Part between railways and South 
of Caledonian Branch, 39 lots.. | 21 0 0/ 22 11 7} i474 4 1 
Part east of Granton Branch and 
lots adjoining... .. .. .. . | 22 0 0/25 00 [5650 0 oO 
Reserved lots at Rose Bank, for re- 
tailing in Edinburgh .. .. ../ 8 0 0/40 0 0 [320 0 0 
Reserved lots in Dalroy Meadows 
for retailing in Edinburgh.. ..| 56 0 0/40 00 [200 0 06 
Totalacres .. .. .. | 60 0 0 1,664 4 1} 











Owing to the damage done by the severe winter, the grass does 
not appear to have averaged more per acre than the year before, 
but considering the time allowed for cutting (five weeks less) the 
average price was much more to the consumer. 


Tue Grange Meapows. 

These meadows are situate on the south side of Edinburgh, near 
the road leading to Liberton, and form a portion of the Grange 
estate, the property of Sir Alexander Lauder Dick, and are in his 
own occupation. A small watercourse runs down the middle of 
three meadows, and a barrier is cut along the sloping ground on the 
south side the whole length, in which it gains a considerable eleva- 
tion. Very little yey finds its way to this rivulet ; it may, there- 
fore, be considered as almost clean water. The two upper meadows 
and the south side of the lower one are irrigated from this water- 
course, but the north side of the lower meadow gets a good supply 
of sewer water from the new houses built on the Grange estate: 
this part lies with a good aspect, and, having a pretty good supply of 
sewage, is much the best. 

The ground has not been at all levelled; it lays with its natural 
fall, and has been formed at very little expense, merely cutting the 
carriers and rouping divisions, with a few bridges, for convenience 
of getting upon the lots with a cart. The lots are rather short, 
and, consequently, small; the land under irrigation is 16a. 2r. 19}p. 

The roup took place on the 25th April, three days before the 
Craigintinny first roup. They commenced with the best part north 
side of watercourse; this part contained 11 lots, amounting to 
8a. 2r. 11gp.; the lowest lot made £32 5s. per acre, and the highest 
£40 5s. They then crossed the watercourse, and the lots 12 to 34, 
which run the whole length of the three meadows on the south 
side of the watercourse, and the two upper meadows on the north 
side; the lowest lot was £12 15s., the highest £25 5s. Lots 35 to 
39 lay on the top of the lower field above the lots first rouped. 
These lots get a supply of good sewage, but not so plentiful as the 
lots rouped first. The lowest price was £26 10s., the highest £31 10s. 
The result of the roup may be summed up as follows :— 


Average price Total 


























Lots, Description. Quantities. | "per acre. | amount. 

i BERS] €0 4 | eS 

1 to11 | North of Watercourse} 3 2112| 3510 0 | i 1 4 

12 to 34 | South of Ditto 10 017] 1711 1 |177 0 8 
85 to 39 | Top of lower field ..| 2 3 30 |; 9 5 0 | 85 1011} 
39 | Totals. 16 2 19} | "380 13 0} 





This portion of irrigated meadow is a good specimen of how muc 
may be done with a very small outlay—probably not exceeding £3 
per acre for forming the ground. 


Datroy anv Rosz Bank Meapows. 

These meadows lay on the west side of Edinburgh, and, although 
they belong to different proprietors, are all in the occupation of Mr. 
Thompson, and were formed by him, and are better known as 
Mr. Thompson’s meadows. They originally comprised about 
90 acres, but are now intersected by three lines of railway, viz., the 
Edinburgh and Glasgow, the Caledonian, Haymarket branch, and 
the Caledonian and Granton branch, which crosses the two former 
at a higher level. 

The railway companies have had to purchase about 26 acres of 
the meadow ground at from £800 to £1,000 per acre; but the 
Caledonian company have taken about 5 acres of arable land from 
the estate in addition, The companies have paid altogether about 
£383,000 for land and severance and tenants’ compensation. 

The name Dal Roy, or King’s Dale, shows that it was once 
waste land belonging to the Crown. The meadows form part of an 
extensive level, which was, in ancient times, a large loch, before the 
river called the Water of Leith had worked its way deep enough 
through its outlet on the west side of Edinburgh to drain it. This 
river has washed a gully by the west side of Edinburgh, nearly a 
mile in > which at bas Bridge is 100ft. deep. Rose Bank, 
where Mr. Thompson’s house stands, was evidently an island when 
the surrounding Tete were under water. These farms have been 
in the occupation of Mr. Thompson's family nearly a century. 

The whole of the meadows are irrigated by gravitation, upon the 
pane and gutter system, mixed up in parts with the catch-water, 
and in other parts the bed system. The natural shape of the ground 
has been followed as much as possible, The carriers do not run 
straight, nor are the rouping lots square, or the panes exactly upon 
an incline, like the Craigintinny Meadows; but a e- expense has 
been avoided in the formation, the best soil has been kept on the 
surface, and the irrigation is, perhaps, more effective. 

The sewer-water which “4 from the _ side of Edinburgh, 
and su these meadows, is very good for irrigation; but just 
after mynd the meadows it receives a large contribution from 





There is one remarkable feature in Mr. Thompson’s meadows— 
the grass is not so liable to fallas in any of the other meadows. 
This enables him to get an immense first crop for retailing in 
Edinburgh. The grass is tied in bunches about as much as a man 
can easily grasp with b.th hands, tied round with a bit of the grass. 
Ten of these bunches are called a lid, which is sold for a shilling. 
One cart will deliver as much, upon an average, as amounts to £4 
per day ; two or three carts are employed. 

Mr. Thompson showed the author where the grass was being cut 
for this purpose ; it was about 2ft. 4in. high, and so impenetrable 
that the eye could not penetrate an inch into it, the blades of grass 
held up were about 3ft. high, this was on the 9th of June. The 
author stepped round a piece from which a ton had that morning 
been removed, the area was about 120 square yards, or about forty 
tons to the acre, this must be understood to be much above the 
average. When the grass first comes in it sells at £1 per ton, but 
as it gets more plentiful it sells at 15s. per ton, and has sometimes 
been as low as 10s. per ton. 

Mr. Thompson states that before the meadows were made the 
farm would not keep above fifty head of cattle, and that it now 
keeps between 500 and 600 head. The commencement of the forma- 
tion of the meadows dates about forty-five years back, but they 
have been made piecemeal, some small portions having been added 
within the last two or three years. 


Tue Quarry Houes Meapows. 

These meadows are on the east side of Edinburgh, near the road 
leading from Abbey Hill to Leith; they form part of a farm the 
property of the trustees of George Herriot’s Hospital, in the occu- 
pation of Mr. Skirving, whose family have occupied the farm more 
than a century. 

The meadows comprise 8a. 2r. 25p.; they were formed by Mr. 
Skirving some twenty or thirty years back, and are irrigated with 
the sewage from houses on Carlton Hill, namely,the Royal-terrace, 
Regent’s-terrace, Carlton-place, &c. The whole is irrigated by 
gravitation upon the pane and gutter system, it lays with a natural 
incline with a very good fall, and drains itself well. 

It was originally laid out for rouping, and the rouping divisions 
form also the floating gutters, which run the whole length of the 

iece. It was formerly rouped the same as the other meadows, but 
latterly has been all rented by one party, Mr. McIotosh—Mr. 
Skirving reserving the control of the water, as in the cases of the 
other meadows. 

Previous to 1860 Mr. McIntosh paid £220 per year for the 
8a. 2r. 25p., but that year it was raised to £240, and is now (1865) 
let for £250. 


Summary of Irrigated Meadows.--Craigintinny Meadows. 























: Price per Total 
Quantities. rot 4 amounts. 
a A. R.P. s. d. @ea dé 
Old Meadows .. «+ «os «oe «+ | 190 2 26} 29 210 |5,556 6 8} 
Engine do. .. «+ «+ ef ef | 35 030F/ 16 0 0 563 0 0 
Lochend Meadows. 
North of Burn .e we oo os 90 40 0 0 320 0 0 
Remainder of ditto .. .. «. 2200 2710 3 605 5 6 
Italian rye grass .. se «2 o 8300 3116 3 9 8 
Grange Meadows. 
Loteltoll .. «se «oe oe ee 8 2113 85 10 90 127 1 4 
Lote 12 to 84 .. oe «2 os eof 10 0174 1711 1 177 O 8 
Lots 85 to 39.. .. «2 «oe oe 2 330 29 5 0 85 10 114 
Dalroy Meadows. 
Part of Dalroy .. «os «os 400 30 0 0 120 0 0 
39 lots in other parts .. .. .. | 21 0 0 2211 7h] 474 4 1 
Part East of Granton branch .. | 22 0 0 2 0 0 550 0 0 
Reserved lots, Dalroy .. «. «+ 500 4000 200 0 0 
Do. in Rose Bank... «. «« «+ 8 0 0 40 0 320 0 0 
uarry Holes Meadows. 
"ie lot® 2. ec ce oe 800 30 0 0 20 00 
TR, .. + ened MW, A 
In different lots .. ss «+ + 400 400 % 0 0 
Total .. . es co ce | 847 186$| 27 8 6} |9,52017 43 





As Mr. McIntosh rents the meadows from year to year he does not 
ap to have an interest in skinning the grass off so close at the 
as of the season, which certainly has a great influence upon the 
grass in the succeeding spring, the grass is ready to cut much earlier, 
they began to cut a few days before the letting of the Grange 
Meadows. From the simple manner in which the irrigation 1s 


* The exact measure of the Quarry Holes Meadows has since been ascer- 
tained to be 8a. 2r. 25p. 
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formed, probably the expense would not exceed £4 per acre, with 
the exception of one piece, which requires lowering down to the 
main carrier. 

BonnrneTon-k04D MEapows. 

These meadows are small in extent—only 4 acres; they form part 
of a field occupied as garden ground adjoining Rose Bank Cemetery, 
near to Leith, they are irrigated by gravitation, pane and gutter ; the 
ground lays with its natural fall, and was irrigated at little expense, 
perhaps less than £5 per acre. The water is supplied from the north 
side of Carlton-hill, and would be sufficient for much more irrigation 
if there were land to be had, but the cemetery immediately joins, 
and after that the houses of Leith. The meadows were formed by 
Mr. Reed, the present occupier, who lets them out privately in lots ; 
they average about £24 per acre, they are the most recently formed 
of any of the meadows. 

In carrying out the foregoing summary it must not be understood 
as representing the exact amount of money made in each individual 
case; it is merely the averages, carefully taken, and probably 
approximating very near to the fact. In order to ascertain how 
near the averages approximate, the exact amount of money made by 
the roupings of tbree different parts of the Craigintinny Meadows 
was taken—namely, the Sea Meadows, the Fillieside east of burn, 
and the Burniwards Meadows — which amounted, together, to 
£1,940 6s. 4}d.; and the average amounts of those three portions, 
as will be seen by the table, is £1.941 19s. 1}d. According to this 
result it may fairly be presumed that the averages will not be far 
from the facts. 

It appears, from the aforesaid summary, that the total quantity 
of land at present under irrigation with the town sewage, is 
347a. Ir. 36}p.; that the total average of the money made by the 
roupings or sales of the grass amounts to £9,529 17s. 43d.; and 
that the average per acre, upon the whole of the meadows, is 
£27 8s. 6}d. 

Taking these sums at thirty-two years’ purchase, as in the former 
case, the average value per acre of the land is £877 12s. 8d., and the 
total amount of capital represented is £304,955 16s. 8d.; and, taking 
the value, irrespective of irrigation, at £5 per acre per annum, gives 
a value of £160 per acre, and an amount of capital represented by 
£55,600, which, taken from the former, leaves £249,355 16s, 8d. as 
the amount of capital represeuted by the irrigations. 

These figures show plainly that a quarter of a million of money, 
or at least money’s worth, has been made of a portion only of the 
sewage of Edinburgh, and that every acre of land under its influence 
produces ten times the amount of the average of agricultural land in 
the country. 





COMMUNICATION BETWEEN PASSENGERS 
AND GUARD, 

Our readers are aware that under the influence of the great 

ressure at last brought to bear by a public incensed by the 
indifference with which railway men regarded a series of 
calamities which might have been avoided by proper pre- 
caution, the general managers of most of our great lines 
at length agreed to take the entire subject of intercommu- 
nication into consideration—to sit in committee, in fact, and 
report on the whole question. The investigation has been 
carried on for some months, and at last the following 
report has been published. The subject is not free 
from difficulties, and, although the result arrived at 
does not coincide as fully as we think desirable with 
the views we have long expressed, we are still prepared 
to admit that the decision of the committee is sepeesty 
founded on prudent reasoning and careful inquiry. Suc 
a system as that proposed in the fourteenth paragraph, al- 
though it does not go nearly far enough, is still astep in the 
right direction, which will, we trust, demonstrate the prac- 
ticability of advancing yet further. The report runs thus :— 


1. The sub-committee charged with the duty of inquiring into 
the desirability and means of providing a communication between 
the passengers and guards in railway trains, deemed it to be its first 
duty to invite all persons having inventions professing to accomplish 
this object to submit them for examination. 

2. This invitation was accordingly given by advertisement in the 
newspapers; and 196 inventions, illustrated in many cases either by 
nodels or drawings, were sent in for inspection and consideration. 

3. In order that inventors might have the fullest opportunity of 
inpressing their views upon the members of the sub-committee, 
their personal attendance at the various meetings was requested, and 
th» greater number of them were good enough to attend and explain 
the manner in which they proposed to effect the means of communi- 
caton. The models and plans of those inventors who did not 
attead personally were in most cases accompanied by written speci- 
ficatons or descriptions. Several of the best plans suggested have 
beenselected and tested by being applied to experimental trains. 

4. The subject of the inquiry upon which the sub-committee 
enterd is not new either in this country or on the Continent. 
Durin; the last twelve or fourteen years it has been more or less 
promiiently brought forward upon several occasions, and a very 
carefulinvestigation of the matter was made by former committees 
of the tailway Clearing-house in the years 1852 and 1853. 

5. Tie results of these investigations are embodied in a report 
laid bebre the Clearing-h: use committee on the 9th March, 1853. 
This rejort is so comprehensive, and has been so fully confirmed by 
later exverience, as to leave little that is new to be said upon the 
subject. The means of communication which were proposed to the 
committe of 1853, and which are described in the report itself, 
appear » have been nearly identical in principle with those which, 
after thelapse of t-velve years, have been submitted to the present 
sub-comaittee. Then, as now, a great variety of optical signals, 
and sigals by sound and electricity were suggested, which experi- 
mente, x far as they have gone, have proved to be too inefficient 
and uncertain in their operation to make them admissible in practice. 
The dificulties of epplying such siguals are well described in the 
reporto! 1853, as follows :— 

“ Tle magnitude of the traffic on the British railways, and the 
numepus channels through which it flows, lead to the gradual 
increas and diminution of trains, according as they converge to, or 
diverg from, the great centres of industry and population. 
Frequat re-arrangement and subdivision of trains at the principal 
town ad junctions, are the necessary results. This constant change, 
added » the varying shapes and sizes of the vehicles of which 
trains ae usually composed, is the chief reason why all the attempts 
hithertc made to supply the guard with an effective signal, by 
mechamal contrivances, have failed. 

“It isin fact, indispensable, in consequence of those frequently 
recurriz changes, and the rapidity with which they are made, that 
the meas selected should be of easy application; and, further, that 
it shoukbe simple; for a complex contrivance, depending for its 
maivtenace in a state of adjustment on spiral springs, india-rubber, 
or othersiastic substances, would be liable to constant derange- 
ment. 

“Tt is qually obvious that signals depending solely on sight, 
whether > ‘nolan employed ive cntesting surface, im, or flag, 
or on thevigilance of a person placed (as is the case on the Great 
Western iailway) in a somewhat elevated position on the tender, 
must, eva under the most favourable circumstances, be uncertain 
in their ceration, and wholly useless in tunnels and fogs. 

“The marks made in a former part of this report, when treating 
of air-whtles, prove that signals depending on sound, if made at a 
distance fym the engine driver, are as little to be relied on as those 
dependingon sight. Several members of the committee have, at 
various ties, conducted experiments having sound for their basis, 
and the sult has invariably been that no noise, however loud 
shrill, or mtinued—whether the sound was produced b: compressed 
air, trumps, or gunpowder—could be heard, even when the train 








was short, when there was a head wind, or when the speed of the 
train was considerable. 

“The electric fluid, as the committee has already had occasion 
to observe, is too subtle, and the apparatus used for evolving and 
conducting it is too delicate for the rough usage and the dis- 
turbing causes to which they would be exposed when trains are in 
motion.” 

6. The more recent investigation by the present sub-committee 
of the very many plans brought before it has confirmed these 
views, and the members are satisfied that no one of these plans in 
its present shape presents in itself the means of effecting the com- 
munication with that degree of certainty which would make it 
practically efficient and to be depended upon, and which would jus- 
tify them in recommending its adoption. The sub-committee 
believes that the value of the most promising of such inventions can 
only be established by their being put into use for a reasonable 
period of time, and being subjected to and tested by all the fluctuating 
and disturbing circumstances which are involved in the e of 
trains made up of many compouent parts over a complicated system 
of railway. 

7. Besides the means of communication described in the preceding 
paragraphs, the railway companies have been urged to adopt the 
plan which is in operation on some parts of the Continent, of 
enabling the guard to pass along the train by means of footboards 
fixed outside the carriages. This suggestion has been very strongly 
insisted upon, and as long ago as 1851 the then commissioners of 
railways, whose duties were subsequently transferred to a depart- 
ment of the Board of Trade, issued a circular to the railway com- 
panies pointing out how ‘desirable it was that the power of 
travelling along trains whilst in motion should be given to the 
guards and servants of the company.” 

8. Under the excitement produced in the public mind by the 
death of the late Mr. Briggs, the question of the guards traversing 
the trains has been revived, and the railway companies have been 
freely charged with culpable indifference to the public safety in 
having failed to provide this or some other supposed } rotection, 
it appearing to be assumed as a matter of course that a communica- 
tion Ms tween passenger and guard would have prevented that catas- 
trophe. 

9. A recent and minute inquiry into the whole question, made by 
a public officer in the interest of the public, has not justified this 
feeling against the railway companies; for Captain T'yler, one of 
the inspecting officers of the Board of Trade, ina report on the 
subject of “ Communications,” prepared by him for the information 
of the Lords of the Committee of Privy Council for Trade, expresses 
his opinion that “ no means of communication could have prevented 
the murder of Mr. Briggs” 

10. Assuming that some mechanical arrangement, easy of appli- 
cation, certain of action, and otherwise unobjectionable sball be 
found, which will enable passengers to communicate with guards 
while a train is in motion, and believing that the safety of the public 
in certain cases could only be secured by the possibility of the guard 
immediately coming to their assistance by means of footboards, the 
sub-committee has been very anxious to discover how this could be 
accomplished, It has, however, been compelled to arrive at the 
conclusion that the construction of railway works and carriages in 
England absolutely prevents the guard obtaining access to the 
passengers in any such manner, and it is believed that no railway 
company would be justified, under any circumstances, in calling 
upon servants to perform a service so perilous and certain to be 
fatal in numerous cases, in order to realise the somewhat doubtful 
benefits anticipated from the adoption of such a precaution. The 
sub-committee has had the opportunity of ascertaining the 
opinions entertained by the managers of some of those railways 
atr ad, where for purposes connected with the control of the 
passengers, and the collection of tickets, en route, this system 
of passing along the trains by means of footboards is in 
use, and cannot doubt that the amount of risk of life and limb 
involved in this practice is such as to render its introduction into 
England utterly unjustifiable, even if possible. Many serious 
accidents arise from the men falling from the trains, and the liability 
to this casualty, would certainly be increased in England where 
both the number avd speed of trains are so much greater than is 
general on Continental lines. The sub-committee is confirmed iu 
this opinion by Captain Tyler, who, in his report to the Board of 
Trade, already referred to, states that “communication by foot- 
boards, with safety to the servants of the company, would be im- 
practicable without much alteration and restriction for the future, 
as to the width of the carriages, and without greater alterations of 
the works than can be contemplated in practice.” He strengthens 
his opinion by referring to that of the commission appointed by the 
French Government, which reported “that one of its number 
having been sent into Belgium to inquire specially into the means 
for controlling trains in motion, was informed that the Belgian 
engineers had estimated that this method of control occasioned an 
average of one death per annuum.” He further observes :—“ The 
number of miles open for traffic in Belgium in 1860 was 1,288, and 
the number of miles now open in England is 12,799. Supposing a 
proportionate number to be killed in this country, we should 
sacrifice ten lives annually, after having gone to enormous expense 
in alteration of works and rolling stock, besides wounding a much 
greater number of servants of companies in attempting to carry out 
this system of communication. Such a result would hardly be 
satisfactory.” It may be observed apon this that the proportion of 
accidents bears direct relation to the number of trains, and as the 
number of trains running on the English lines is, mile for 
mile, much greater than on the Belgian lines, so it is to 
be feared that Captain Tyler's computation of the number 
of lives which would be sacrificed is much below what it 
would prove to be in practice. Oaptain Tyler points out 
that the use of footboards would be no protection against assaults; 
and he illustrates this opinion by a sunsenes to the tragic event 
which took place on the Eastern of France Railway in December, 
1860, when M. Poinsot, a judge of one of the district courts, was 
murdered in a first-class carriage, the murderer having, as is believed, 
actually obtained access to, and escape from, the compartment in 
which M. Poinsot travelled by means of the footboards. A further 
most significant fact is that the general commission of railways in 
France overruled a recommendation of a committee of engineer 
officers in favour of footboards. After many years’ experience, and 
with these facts before him, Captain Tyler now also condemns their 


use. 

11. As to the suggestion that the English companies should adopt 
carriages built upon the American plan, which allows of internal 
communication from one part of the train to the other, by means of 
a central passage, the sub-committee is satisfied that the habits of 
English travellers would not tolerate any such system. Apart 
from the enormous outlay which would be involved in the re-con- 
struction of the stock of the different companies to secure a doubtful 
advantage, the delays which would arise in the loading and 
unloading of trains on the great railways of England, particularly 
in the metropolis and at other great centres of population, would be 
productive of very serious evils, Any person who has travelled 
upon railways where these carriages are in use must have observed 
the great loss of time which is consequent upon the means of 
leaving and entering them being limited to the doorway at each 
end, instead of taking place by the more numerous doorways 
parallel to the platform as in the ordinary English carriages. 

12. Upon the more important question as to whether in the 
interest of the public safety the means of communicating with the 
—_ should be placed at the disposal of the passengers, the 
ollowing extract from the report of 1853 expresses so accurately 
the objections to such an arrangement that this sub-committee 
cannot do better than give it a place in this report. It is as 
follows :— 

“ When discussing and weighing the inferences naturally dedu- 
cible from the facts and information which it had collected, the 
committee _ its attention in the first instance to the important 
question o Wines to passengers the power of communicating with 
the guard. Without overlooking the possibility of such an arrange- 





ment being occasionally of service, the committee have been unable 
to persuade themselves that it would not lead to greater disasters 
than it could, on any view of the matter, prevent. Unless the 
guards and engine drivers had orders to stop the train whenever @ 
nger made a signal, the privilege would be useless to the latter. 
t, however, requires little acquaintance with railway travelling to 
be convinced that its dangers would be greatly increased if the train 
were to be stopped wherever and whenever a passenger, under the 
influence of fear or levity chose to make a signal.” 

13. The views expressed by the Clearing-house Committee in 
1853 were adopted by the French railway commission of 1861. That 
commission was composed of many eminent men, amongst whom 
were members of the French Government and Legislature, and 
engineers of the highest standing, and it was presided over 
by M. Michel Chevalier. These gentlemen, appointed by the 
Government, conducting an inquiry upon a matter as to which the 
wed feeling was strongly moved by the murder of M. 

‘oinsot, and not inany way int d in the tion as regarded 
either the convenience, cost, or responsibility of the railway com- 
panies, felt it their duty from the very first to discard all idea of 
giving the passenger any power of communication, and they re- 
ported, as the result of their inquiry into this subject, that such a 
communication would involve greater danger than advantage. The 
members of the present sub-committee Loving given the matter 
much attention, and having anxiously endeavoured to find some 
efficient plan for effecting a communication between passenger and 
guard, are not able tocome to a conclusion essentially different from 
that resulting from the preceding inquiries, both in England and 
France. Nor can they satisfy themselves that this communication 
is generally desirable, or could safely be allowed, except in very 
special cases, and then only under a stringent law controlling its 
use by the public. The fact of it being practically impossible that 
a guard upon receiving a signal from a —e 4 can go at once to 
the assistance of that passenger materially limits the use and value 
of such a communication, for not even the most strenuous advocates 
for furnishing it can contemplate that the guard in charge of a train 
should, upon receiving a signal, and without being in a position to 
judge as to the urgency of the case, then and there stop the train. 
The inconvenience an itive danger resulting from such a course 
are too obvious to need further comment. 

14. Upon a general review of the information and facts obtained 
by the present inquiry, the sub-committee is obliged to report that 
nove of the means of communication submitted to it are, in their 

resent condition, such as could be relied upon and recommended 
or general adoption, and that in no case would it be desirable, even 
if possible, to establish a mean: «f «xternal communication by foot- 
boards. The sub-committee :., nowever, of opinion that it is 
desirable, if practicable, to give passengers by express, or other 
trains running for a considerable distance withoxt stopping, the 
means, in cases of emergency, of attracting the attention of the 
guard, and of enabling him to stop the train at the next station or 
under the protection of the next fixed signals, and they recommend 
that no effort sbould be spared on the part of the railway companies 
to attain this object, it being borne in mind that, in order to give 
the public the full advantage of the communication upon the long 
through trains, many of which traverse several lines of railways, 
it is absolutely necessary that all the companies should adopt the 
same plan. ith this view it has been arranged that several of the 
principal companies shall continue the experiments upon which they 
have entered for the purpose of testing some of the most promising 
inventions. In conclusion, the sub-committee must express the 
conviction that, should it hereafter be found practicable to adopt a 
meaus of communication between passenger and guard, it would 
be necessary before the system, however perfect, could be beneficially 
or safely put into operation, that Parliament should provide an 
enactinent which would prevent the use of the communication 
wrongfully, or upon insufficient occasion. 


J. S. Forses, General Manager, London, Chatham, and 
Dover Railway, and Chairman of the Sub Com- 
mittee; James Autrort, General Manager, Midland 
Railway; W. Cawkwe it, General Mavager, London 
and North-Western Railway; Ssymour Ovarks, 
General Manager, Great Northern Railway; C. W. 
Exsoraut, General Manager, South-Eastern Railway ; 
J. Gnrigrson, General Manager, Great Western 
Railway ; Geo. Hawkins, General Manager, London, 
Brighton, and South Coast Railway; R. Mose.ey, 
General Manager, Great Eastern Railway; Arcup. 
Scotr, General Manager, London and South- 
Western Railway. 

25th March, 1865. 








Wasuine Woo..—The Minister of Commerce has addressed a cir- 
cular to the principal cloth manufacturers containing an article pub- 
lished in the Mercurio, of Valparaiso, which demonstrates the 
advantage to be derived from the employment of bark of quillali in 
washing wool. This bark is known in France by the uname of 
“Panama.” The minister adds that a trial of this bark has been 
made in the agricultural institution of Proskamen, in Prussian 
Silesia, with great success. 

Emigration Prom THE Minine Distaicts.—Emigration has com- 
menced at this early period of the year from the mining districts of 
the kingdom, and in South Wales it is beginning to be a frequent 
occurrence for forty or fifty hands to leave at every pay from the 
principal iron and coal works of the district. A few emigrate to 
Australia, Canada, New Zealand, and other British colonies, but at 
least 90 per cent. are bound for the Northern States. The great in- 
ducement to leave the land of their birth is the reported high wages 
to be received in the States, aud pamphlets and American news- 
papers are industriously cieeulated, among the working classes, 
giving a glowing account of the state of the country. Unfortu- 
nately, a great number of the miners believe the statements made, 
despite the warnings addressed to them by even American citizens 
of position, such as the Mayor of New York, who has publicly con~ 
demned the proceedings of the American Emigrant Society in in- 
ducing emigrants to come over with no other object than to secure 
cheap labour for the capitalist. 


Tue Avstaian Tarivr.—OCopies of the newly-proposed tariff for 
Austria, which has been submitted to the Reichstrath, have been 
transmitted to the various Chambers of Commerce in this country, 
prior to the official investigations of the Anglo-Austrian commis- 
sion. The proposed rates of duty are lower than those at present 
in existence ; but still these rates, in many instances, are regarded 
as too high to admit of much increase in the direct commercial 
intercourse between Austria and this country. On cotton yarns 
and iron manufactures in particular, the rates in the new tariff are 
much higher than those at = im upon similar productions 
from the Zollverein, though this preference will cease on the Ist of 
July. The Bradford Chamb ot 0 , who have taken an 
active part in the endeavour to obtain a good working tariff between 
England and Austria, regard the proposed tariff as still prohibitory, 
and will, no doubt, seek, before the official investigation of the 
Anglo-Austrian commission, to effect some eT modifica- 
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tion of the proposed rates, especially with rega rd manu- 
factnres. Tne following are some of the principal charges in florins 
per cent :— 
Differential duty 
New t in favour ot the 
duty. duty. Zollverein, 
Cotton yarn, s+ «© eo 4°00 5°25 on 2°62 
Do, do, bleached «.. «. 600 .. 10560 .. 2°6z 
Do. do. manifold .. »o. 1000 .. 150 .. 2624 
Cotton goods, middle fine.. .. 45°00 . 78°75 4. 4500 
Worsted yarn, grey .. .. .. 4650 «. 625 .. 5°25 
Do. do, dyed or manifold 10°00 13°15 13°16 
Worsted goods, middie fine ., 4500 .. 78°75 45°00 
Iron, wrought and rails .. ., 1°50 200 .. 100 
T- oo co B50 op 420 «.. 1°00 
Do. fact J « 4650 .. 625 ae 3°00 
Do. do, fine .. « 1200 .. 1675 «. 4°75 
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TOOTH’S MODE OF MANUFACTURING IRON AND STEEL. 
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may be formed upon a vertical pipe, which is fitted with a rose jet 
on the top, and which pipe may be perforated in the side for a short 
distance down from the top. The hollow screw and vertica! stand 
pipe is fitted with a supply pipe, for water or other liquid, for 
saturating the malt or other granulated material as it falls from the 
hoppei through the volutes of the screw into the mash tub or other 
vessel. In some cases it is preferred, in place of the hollow archi- 

dian screw, or in combination therewith, to use a number of 











Tursinvention, patented by Mr. W. Tooth, engiueer, Rhudeswell- 
road, Stepney, consists in the refining of crude cast iron, and the 


artial or complete conversion of the same into steel, or hard steely | 


iron, or wrought irov, by the use of certain gases or substances, 


which are to be blown into or through the molten cast iron placed | 


in suitable vessels for the purpose. These gases or substauces, by 
combining with the impurities contained in the crude cast iron, will 
eliminate such impurities therefrom, and will produce refined iron. 
The gases or substances to be used will depend upon the nature of 
the impurities to be removed and the effect required to be produced 
on the iron or steel. Those generally used for the purposes of the 
invention are carburetted hydrogen, carbonic acid, carbonic oxide, 
and cyanogen. If it be required to remove silica fluoric acid gas 
may be used. These gases are to be forced or blown under pressure 
into and through the crude iron when in a molten state, for the pur- 
pose of carrying off the sulphur, phosphorus, and the other impurities, 
and leaving refived iron. The refined iron thus obtained may be 
used for all purposes for which iron is usually employed, or it may 
be converted into steel. The iron may be decarbonised to the ex- 
tent required for this purpose by blowing through the molten mass 
carbonic acid gas, which will be decomposed, the oxygen contained 
in the acid gas combining with carbon contained in the iron, and 
the result will be carbonic oxide gas, and leaving the iron decar- 
bonised to an extent depending upon the time during which the 
carbonic acid gas has been blown through and had time to act on 
the molten mass. If steel or hard steely iron is required, cyanogen 
gas may be afterwards blown through the mass until the desired 
result is obtained. 

It will be apparent that these gases may be blown or forced into 
and through molten c»st iron contained in any suitable vessel, but 












the apparatus which it is intended to operate in is shown in the 
accompanying engraving, which is a sectional view of one form of 
apparatus in which molten iron may be operated upon by gases 
blown or forced in or through the same. The iron is melted in a 
cupola made of a decarbonised iron cylinder, constructed either in 
one piece, or built up in segments, the object being to dispense with 
all materials containing silica, or to prevent them from coming into 
contact with the iron during the process of refining. To this cupola 
are adapted tuyere pipes, for the purpose of injecting the purifying 
gases, or for injecting pulverised felspar, carbonate of ammonia, and 
fluoric acid. ‘I'he refined molten iron is run from the cupola either 
into crucibles or into the apparatus shown. This apparatus is com- 
posed of a movable horizontal vessel G, either round, square, 
hexagonal, or octagonal on the sides. The vessel G is mounted on 


| a vertical shaft, to whicha reciprocating rotary motion is communi- 


cated by means of snitable gearing, as shownintheengraving; andthe 
lower part of the vessel is immersed in water contained in the tank 
H, for the purpose of keeping it cool. This tank is mounted on 
wheels h, h, sothat the tank Il with the vessel G may be run in and 
out on the rails i, 7 ‘I'wo, three, or more of these furnaces are 
arranged round a central fire-place or furnace, from or through 


which the gases pass into a dome J, from whenve they pass or are | 


dir ‘ected down under the inverted bridges j, j, on to or through the 
molt :n metal, which thereby, in conjunction with the motion of the 
vesse!, becomes decarbonised or converted into puddled steel or 
wrouzhtiron. It will be evident that even if the gases do not pene- 
trate below the surface of the molten metal the constant change of 
this surfaca by the motion of the vessel G will tend to bring the 
wolecules of iron into contact with the purifying or converting gases 
or substances, and thereby effect the desired result. 





MELLOR’S MASHING APPARATUS. 


Tursinvention, by Mr.W. H. dteuus, vrewer, Liverpool, has for its 

















Casiug, lulu walou tbo tuWwes Cau Us lus Koppor Upou 


end of the chamber or casing at the bottom of the screw is left 


eu tee wen or 





hollow shelves, which intersect each other, and have their tops in- 
clined at an angle to the horizon in alternate opposite directions, 
which are perforated on their upper surfaces, and on the outer edges 
thereof, for allowing the supply of water or other liquid to escape 
and saturate the malt or other granulated substance as it passes over 
the oblique surface from shelf to shelf. Itis preferred to enclose the 


| shelves within an oval or equare casing. 


Fig. 1 is a vertical section of one modification of the improved 


| mashing or saturating apparatus, having the form of an archin-edean 
| screw enclosed within a truncated, conical, open bottom vessel or 


| 


| which is shown broken off, and fitted with K, a stop-cock; L 


casing; and Fig. 2 is a top view or plan of the same. Fig. 3 
is another modification of the apparatus constructed with inclined 
_— shelves ; and Fig. 4 is a section of the same, taken from a 
to 0. 

The modifications illustrated may be used separately or conjointly 
—that is to say, the screw form portions of the apparatus may be 
used to receive the grain or other granulated material to be satu- 
rated by being connected to the throat of a hopper, and fitting the 
inclined shelf portion, illustrated in Figs. 3 and 4, with a small 
hopper on top, into which the saturated material from the screw 
may be received when it passes over the inclined shelves and intothe 
mash tub; or the inclined shelf portion of the apparatus may first 
receive the malt or other granulated material, and the whole of the 
apparatus, if preferred, may be enclosed in one case or external 
covering, in which case, either the screw portion or the inclined 
planes may be placed on the top. 

A, supply hopper, which is fitted with B, a slide for cutting off or 
regulating the discharge of the malt or other granulated material to 
be saturated; C, supports for supply hopper; D, supports for E, 
the saturating apparatus, which is suspended by F, rods formed 
with eyes on the upper end, through which is passed G, a short 
supporting rod; H, hot water or other saturating liquid supply pipe, 
, the 


| mash tub, which may be of the ordinary or any other description ; 
| M (Fig. 1), a hollow archimedean screw, perforated on the upper 





surface with a number of small holes, for the escape of the satu- 
rating liquid ; N (Fig. 1), a vertical stand pipe, with a conical head, 
and perforated on the top and side with a number of small holes, 
and the lower end of which opens into the interior of the hollow 
screw, so as to receive therefrom the supply of saturating liquid; 
P (Figs. 3 and 4), hollow shelves or inclined planes, which are 
closely perforated with a number of small holes on the upper 
surfaces, and all of which except the bottom one are also perforated 
with a number of holes through the underside, and which are con- 
nected to an outer cover or casing, through which the saturating 
liquid is introduced into the hollow shelves through suitable supply 
pipes, and which makes its escape through the multifarious small 
boles in the she.ves or inclined planes. 

The «ction of the apparatus is as follows:—The crushed malt or 
other granulated substance is thrown into the hopper, which is fitted 
at the bottom with a slide for cutting off or regulating the supply 
of material to be saturated. The slide being set to give the required 
amount of discharge the heated water or other saturating liquid is 
turned on and through a supply pipe, communicating with the 
interior of the hollow screw, shelves, and stand pipe, when it 
escapes through the multitudinous small holes described, and is thus 
brought into contact with the malt or other granulated substance as 
it passes through the screw and over the shelves, carrying the malt 
or other granulated substance with it into the mash tub or other 
receptacle placed immediately beneath. 





In accordance with the instructions issued from the Admiralty to 
Captain Cowper P. Coles, R.N., and to the Master Shipwright’s 
Department of Portsmouth Dockyard, the chief draughtsman of the 
Portsmouth yard has prepared a set of drawings, under Captain 
Coles’ supervision and direction, of a sea-going turret ship embody- 
ing Captain Coles’ ideas in full of the turret principle as applicable 
to a sea-going ship. The vessel is designed to carry 6U0-pounder 
guns or “ Big Wills” in her turrets, and the drawings, complete in 
all their details, were sent in to the Admiralty by Captain Coles 
during the first week in the present month. 

Novetty 1N Iron Smextinc.—On Thursday evening, in tke 
presence of Sir R. Brisco, Bart., Messrs. W. Galloway, jun., WV. 
Higgins, and others interested in iron smelting and founding, a 
new and very successful system of smelting was exhibited at 
Messrs. Woodward’s, Queen's Foundry, Ancoats, Manchester. The 
ordinary method of smelting iron is by blowing through tw or 
more tuyeres a powerful blast of air into the cupola which has Seen 
charged with pig iron and coke. To produce the blast ir the 


cupola exhibited on the old method, a 4ft. fan, requiring eight horses’ 


| 


wer, was employed. By the new method, invented ly the 
essrs. Woodward, that fan, and all its usual accompanimats of 
shafting, strapping, oil, and wear and tear have been digensed 
with. ‘I'he cupola shown was 2{t. 4in. diametor, and of thy usual 
height. At its upper portion, immediately above the pan where 


| the charge is put into the cupola, a steam pipe l}in. bore, is mserted 


| 
| 
| 


into a wrought iron chimney, about equal in length to the depth of 
the cupola below. The action of the jet of steam thence mojected 
is to create a partial vacuum below it, and, as a conequence, 
a strong draught of air through the mass below. Tie work- 
ing of the furnace is described as follows:—“ Th fire is 
lighted and the charge thrown on in the usual manner, afer which 
the door at the charging hols is closed; the steam is then urned on 
and admitted into the funnel. The column of steam nov rushing 
along carries or draws with it a quantity of air from blow, thus 
producing a partial vacuum imm diately above the fucland metal 
to beacted upon. All being closed at the top the only plice left for 
the air to enter is through ten openings at the botton, through 
which it flows in one constant and unbroken stream, actng on all 
parts of the fuel alike, thus securing a general and unform heat 
throughout the furnace, consequently a more perfect combustion of 
the fuel.” It was stated that the new method saves a large «uantity 
of coke, and tbat a much better kind of casting is now obtaived from 
a common class of pig iron than could possibly have beensot for- 
merly. For smelting a ton of iron little over a cwt. of cob is re- 
quired, while the bringing down of the molten metal is prformed 
much quicker. An advantage to persons outside the wors is the 
absence of glaring blaze and shower of fiery sparks alwaysound on 
the old method. In fact, a little steam issuing from thehimney 


| top, ortop of the cupola, was the only external indicationthat the 
| blast furnace was at work. The extreme simplicity of this avention 


strikes one with wonder that so valuable a discovery hadnot been 


| made long since, especially when we remember that in ov locomo- 
| tives a jet of steam has long been projected into the fe-box to 


| situations. 


increase combustion, and by its aid to raise steam from a fessure of 
30 Ib. to one of 1201b. in twenty minutes. Another adantage of 
this invention consists in its easily allowing cupolas to bevorked iu 
situations where it is inconvenient to have steam enginesis on men 
of war, and in warfare for casting shell, &c., and in mpy other 
{n foundries where it is found requisite a cases of 


| “ breakdowns” to work unexpectedly late at night, thi invention 


will be of great value, as it can be got to work within wery brief 
time without any engine power. A further improvenmt in this 
apparatus will shortly be completed, by means of whickthe upper 
portion of the cupola will be surrounded by a boiler,which will 
supply steam to the cupolas at a still further reduction 0 the pre- 
sent trifling cost. Several of the largest ironworks indanchester 
are applying the invention to their present cupolas ; a4 there is 
little doubt that ina few years this mode of smelting im from the 


object a peculiar avd simple apparatus for mashing or saturating 
malt or other granulated material.as it falls from a ‘hopper into the 
brewer's mash tub, or other receptacle, and may consist of a fixed 
hollow archimedian screw, enclosed within a suitable chamber or 


ironstone as well as from the pig will become general.-Iron Trade 
Circular.—[Our readers must attach their own value? the state- 
ments contained in the foregoing.—Ep. E.] 


open. The screw is formed hollow, and perforated on the upper 
surface with a number of small holes, and with a few on the under- 
side of the upper and lower edges of the screw. The hollow screw 
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VAUGHAN’S IMPROVEMENTS IN DISTILLING. 
FIGs. -« 
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Tne first part of this invention, patented by Mr. J. Ives Vaughan, 
chemist, Brabant-court, London, relates to an improvement in the 
manufacture of or mode of obtaining products trom resinous sub- 
stances, and consists in carrying on continuously the process of 
separating the spirit from the heavier substances contained in the 
crude turpentine, or similar balsams, and refining the residual resin 
by distillation without cooling or packing in the interval between 
the operations. 

The mode of effecting the separation of the turpentine or 
spirituous oils from the crude substances is not material in this part 
of the invention, but may be accomplished either by the use of free 
steam or superheated steam, or by boiling in a still containing 
water, in accordance with the method hitherto adopted for the 
draving or distilling turpentine. The residuum or resin from the 
material under treatment, after the spirit and light oils have been 
extracted, is to be run into other apparatus for the purpose of 
refining the same by distillation. The form of apparatus or mode 
of refining the residual resin in the first pari of the invention, is 
not of moment or importance, the improvement consisting in the 
economy of heat and Jabour by usivg the material already ina 
heated state, and also in the opportunity afforded thereby to prevent 
the access of air to the material under treatment, the quality of the 
articles being rapidly deteriorated when in a heated state by the 
action of oxygen. 

The second part of this invention consists in the arrangement or 
construction aud mode of working of apparatus for the purpose of 
distillation, affording thereby a means of supplying the crude sub- 
stance in a coptinuous stream, and obtaining therefrom a continuous 
flow of the volatilised or distilled product and residuum, which may 
be intermittent at the will of the operator, and in accordance with 
the requirements of the article under treatment ; the apparatus also 
economises in a very high degree those distilling or subliming 
agents, such as steam or gases of various temperatures, which have 
hitherto been employed to distil sublime or volatilise resinous, fatty, 
or mineral acids, or hydrocarbons. 

In the accompanying engravings is shown a still or distilling 
head or column, constructed according to this invention; lig. 1 
being an elevation, and Fig. 2 asection of the same. A is an inlet 
pipe for the admission of steam or gases of the required temperature, 
to be governed in the usual mapner by a stop cock or suitable valve ; 
B is the first chamber into which the steam, gas, or vapour enters, 
which chamber may also serve as a receiver for the residual pro- 
ducts during the distillation, which may be thence contiuuously or 
occasionally run off as required. C is a pipe or way to the 
chambers above, through which the steam passes and thence 
under D, the deflecting hood or bonnet; E, the lower flange of 
which may be pierced with holes or serrated, as shown in the first 
or lower hood, for the ——- of dividing the vapours into small 
streams or jets, 0 as to be more effective in action in rising through 
the substance or substances under treatment; or upon or in place of 
the deflecting hood a series of perforated plates or sieves may be 
placed under the fluid, so that both the steam or vapour may be 
minutely divided, and also that an electrical action may be thereby 
- up, which the patentee believes to materially assist the distilla- 

ion. 

This is re-heated in each superposed vessel or chambers E, F, G, H, 
1; J is a lute box, to form a joint with the issue pipe K, which leads 
the vapours to the condensers, any other usual form of joint may be 
substituted for this arrangement ; L is the inlet pipe for the supply 
of the material to be distilled ; M is the dropping pipe filled internally 
for the purpose of conveying the superfluous contents of the super- 
posed vessel (when they exceed the height of the stand pipe) to the 
next beneath, over the top of the dropping pipe M, and leaving a 
space between the two; it may be necessary to place a cap of 
considerably larger internal diameter than the external diameter 
of the pipe M, having a small hole in the top to prevent any 
arpa action when the steam may be shut off. ‘This cap 
Bhould reach nearly to the top of the flange of the bonnet, so that 
the inaterial shall run from below the surface into the vessel below 
as the higher vessels contain the lighter substances, and which 
might rise to the surface of the materials in the lower vessels into 
which it flows, notwithstanding the ebullition caused by the ascend- 
ingctoem M. 

ig. 1 is another form of dropping pipe fitted externally, which 
may be used in the same manner as the last mentioned. These 
th must be fitted so that the charge shall not be carried upwards 

the bubbling of the steam near its base. On this plan a stop- 
cock may be inserted in the dropping pipe, that the contents of any 
lower vessel may be run off while working. In M, Fig. 1, this 
arrangement may be modified by constructing a bend dipping below 
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the surface of the fluid, having also a small hole in its apex; N is a 
pipe by which the residual products may be drawn off continuously 
and automatically without the escape of steam or vapour; O are 
holes tapped for the insertion of pipes or stop-cocks to draw off the 
whole of the charge when necessary, or for occasionally observ- 
ing the condition of the contents of the vessels. 

The crude material is supplied in a liquid state or heated toa 
proper degree and freed from entraneous matter, or otherwise suit- 
ably prepared for distillation in the usual menucr, one of the 
chambers, by preference, one of the upper vessels, by a pipe L, 
fitting the compartments attached thereto to the level of the top of 
the dropping pipe M. ‘I'he excessof the measurement which may 
be admitted falls through the dropping pip» M, into the vessel 
immediately beneath, filling that vessel also, and so on, The 
steam or other distilling agent is then admitted by the pipe A, which 
pipe may be fitted to any convenient part of the lower chamber, 
preferably the lowest, and thence passing upwards and under the 
deflecting bonnet D, or by other means; under the material 
volatilised a certain portion of the contents of that chamber, the 
vapour of which is carried with steam again upward and under the 
deflecting bonnet D of the next chamber, and passing through the 
fluid there contained is partially deposited, and a fresh portion 
again taken up and carried forward in like manner until, having 
passed through all the vessels, it reaches the issue pipe K in a more 
highly purified state ; it is then ready for condensation and removal 
in avy convenient manner, and in the case of refined resin is cooled 
rapidly by exposure in thin layers to prevent crystallisation, and to 
allow any surplus or uncombined aqueous vapour to escape ; when 
the working is in full train the attendant will be enabled, by observ- 
ing the amount distilled and the condition of the residuum running 
from the pipe N. to supply, with ordinary judgment, the exact 
amount required to keep the work regular and efficient in all 
points. 

The apparatus may be attached to an ordinary still which may 
be heated by fire heat, in which case the still will constitute and 
take the part of the lower vessel of the series in the foregoing 
arrangement, the steam or other power being likewise admitted 
either above or beneath the materia! in the still or lower vessel. 

When it is desirable to retain the constitution of the material as 
nearly as possible in its normal state with but little decomposition 
or atomic change, the use of steam in considerable amount is 
necessary and advisable, the change of substance to a secondary 
compound of a less specific gravity being the general effect pro- 
duced when the matter has been acted upon by dry external heat. 
In the distillation of substances which are not only required to 
be separated, but the composition of which is desired to be much 
changed, the same arrangement of apparatus may be attached to 
the still and the still heated by fire or dry heat, only the vapour 
of the material under treatment passing through the column or 
upper vessels in like manner. 

When it is found advisable to distil the material to dryness as 
in the case of candle tar, or pitch, petroleum, oils, oilfoots, and other 
greases, it may be advisable to connect more than one primary 
vessel, still, or retort, to the column, that the connection between 
a retort and column may be shut off, while the coke or hard 
pitch is removed from one retort while another such retort is at 
work to supply the column with vapour. 

It may, in some cases, also be advisable to admit superheated 
steam direct to one or more of the npper vessels in case the tempera- 
ture be too rapidly lowered by volatilisation or the admission of 
the fresh material insufficiently heated. 

This plan can be adopted for the continuous fractional distilla- 
tion of other analogous substances when a greater number than 
two products are obtained, by the employmert of one set of chambers 
or columns for each product ; each column being supplied by its own 
particular heat, is calculated to produce the substance distillable in 
that temperature in ao uniform maancer. 

This apparatus, in the foregoing arrangement, may be super- 
posed or conjoined in any convenient manner,and when it may 
appear advisable to assist the action by fire heat it may be conducted 
round the vessels by flues arranged in the brickwork, but it is pre- 
ferred to enclose the vessels, as far as possible, in a non-conducting 
material, and to depend solely upon the heat directly applied in- 
ternally by the means previously described. 

It will be perceived that by the foregoing process, as the material 
in the vessels is gradually exhausted of its finer volatile consti- 
tuents, and becomes more foul and dense by the removal of the 
lighter portion, the remainder will require more heat to distil it. 

This is provided -by the exhausted charges gradually falling 
towards the greatest heat supplied to and contained in the lower 
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vessel, at the same time the heavy and foul contents of the lower 
vessels yield but an inferior distillate; hence, in passing upwards, 
the distillate is purified, deposited, re-purified, and passed on. 

The level in each vessel being kept at all times uniform, by ordi- 
nary vigilance on the part of the attendant who manages the supply 
of the crude material and heating power, it follows that the distilla- 
tion will be continuous, and tho product uniform in colour, quan- 
tity, and quality—a result which has not, the patentee believes, been 
hitherto obtained in the distillation of hydrocarbons or fatty vege- 
table or mineral acids. In order to obtain a constant and regular 
— a thermometer or pyrometer is inserted, in convenient 
parts of the apparatus, to indicate to the attendant the exact tem- 
perature employed. A considerable saving is effected by this mode 
of treating the before-mentioned substances, both in labour and 
material, by reason of the immediate and consecutive distillation, 
without loss of heat or exposure to atmospheric influence, thereby 
securing the most highly purified product as a result, with a 
minimum of residuum; and also when operating on paraffin, or 
animal or vegetable fats, the patentee obtains a maximum of solid 
product having comparatively a high melting point. The patentee 
also states that for the successful performance of the foregoing 
operations, it is absolutely necessary that the superheating apparatus 
be of sufficient power and of good construction. as he is aware that 
most of the superheaters employed in this country for the purposes 
of distillation are comparatively far too small and ineflicient for the 
amount of work assigned to them, and hence the peveral necessity 
for the use of additional heat applied to the still externally. 





FLETCHER AND BOWER’S IMPROVEMENTS IN 
APPARATUS FOR FEEDING BOILERS, &c. 


Tats invention relates to further improvements in injectors or 
apparatus, for which letters patent, dated 3rd February, 1863, 
No. 304, were granted to the present patentees, Messra, Joseph 
Fletcher and Henry Bower, engineers, Droylesden, Manchester, and 
these improvements consist in constructing and arrauging the appa- 
ratus, and applyiug parts thereto in such a manner that the supply 
of both water and steam may be regulated simultaneously or by one 
motion; also that tallow, oil, or other matter or substance capable 
of be'ng liquified by heat may be supplied thersby to boilers. The 
central pipe or steam passage is constructed with a stuffing box at 
the inlet en}, and a spindle introduced extending along the centre 
of the said passage. A screw nut or screw collar is fixed on the 





spindle, which fits into threads of a tube formed to slide in a stuffing 
box on the other end of the passage to the injection chamber by 
the turning of the spindle. On the end of the spindle is a conical 
plug, and the corresponding end of the slidable tube is also 
conical, so that by sliding the tube on the spindle in one 
or the other direction more or less opening may be given 
betwixt the plug and the tube, and the contrary in the injection 
chamber. he conical end of the tube we prefer to make polygonal 
in section, and which may be either straight or twisted. This 
injection chamber is in form of a double cone, the neck or narrow 
part between the two cones or conical ends being perforated, and a 
chamber is formed outside with a vacuum valve at oue part and 
a screwed opening at another, in which a tallow or grease cup may 
be fixed when required for supplying such matters to boilers, or 
when not so used may be made up with a screw plug. Water is 
supplied by a branch pipe into and thence through a spiral passage, 
as heretofore, to the injection chamber, avd steam by another branch 
pipe into and through the central tube and betwixt the conical plug 
and the conical end of the slidable tube. } 

The inlet pipe C, Fig. 1, for steam, is placed at right angles to the 
central pipe or steam passage C!, so that the patentees are enabled 
to provide a stuffing box D, through which a spindle E passes, 
and extends centrally along the steam passage. The inner end of 
this spindle forms a conical plug F, fitting the conical end of a 
tube &, which is capable of sliding in the stuffing box H. On 
the spindle is fixed a screw nut 1, the threads of which fit 
into corresponding threads in the tube G. On the outer end of 
the spindle is a hand wheel or handle, by which it may be turned 
right or left, the turning of which causes the tube to slide in or out, 
thereby giving more or less of an opening or space betwixt the plug 
and the tube for the passage of steam. The tube thus moved in or out 
wil] at the same time produce more or less 8 betwixt the outside 
of the conical tube and the conical end of the injection chamber, 
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The couical end of the tube G is formed polygonal, and by preference 
twisted, as shown at Figs. 2 and 3, so as to produce a twist of the 
water, or rather to accommodate the natural tendency of a stream of 
water to twist. Water is supplied at the inlet pipe J, thence passing 
along the spiral passage K to the injection chamber, as heretofore. 
The neck or narrow part of the injection chamber M, on one side of 
which is a vacuum valve N, and on the other is an opening filled 
by a screw plug; but in which a tallow cup — be screwed when 
required. It will now be seen that by turning the handle P in one 
direction an increased supply of steam with a decreased supply of 
water may be given simultaneously, and by turning it in the other 
direction a decreased supply of steam with an increased supply of 
water will be effected, which can be adjusted or regulated to the 
greatest nicety. Instead of the spindle being capable of turning, 
and having a screw nut to work in threads of the slidable tube, it 
may be a fixture, and be without a nut, and without threads in the 
tube, but having a rack thereon capable of being worked by a pinion 
fixed on a spindle passing laterally through the barrel of the 
injector; or the slidable tube may have a lug thereon with a slot 
hole for an eccentric to work in, which may be fixed on a spindle 
passing Jaterally through; or other similar means may be adopted 
for working the slidable tube. 





LETTERS TO THE EDITOR. 


(We do not hold owrselves responsible for the opinions of our 
Correspondents.) 








THE BESSEMER PROCESS, 

Sim,—I am far from disparaging, or wishing to undervalue M. 
Boman’s treatise, as you seem to infer from my former letters. 

The treatise in question does great credit to M. Boman, and is 
most elaborately drawn up, affording an interesting study for the 
tyro in pneumatic metallurgy. But it has the great defect of over- 
looking the one essential point upon which the success of the 
Bessemer process was established, and on which, hitherto, its success 
has entirely depended. You tell us that Mr. Bessemer has now 
dispensed with the use of spiegeleisen, but as yet, keeps the matter 
a secret. Therefore, granting, for the sake of argument, that 
spiegel is about to be superseded, it does not excuse M. Boman’s 
omission on this head, and which relates to the past, not to the future. 
You are mistaken in supposing that I feel irate because the Swedes 
are said not to use spiegel with their Bessemer metal. To me it is a 
matter of indifference whether they do or do not use it, but as their 
leading manufacturer states that he does use it, and as I consider 
that the Swedish ironmasters are a most intelligent and observant 
class, I believe that they are more disposed to study their own in- 
terests and use spiegeleisen, than to sacrifice them for the sake of 
keeping up the myth, which is pleasing to certain interested parties, 
namely, that spiegeleisen isa mere superfluous addition to iron treated 
by the pneumatic process. But you go a step further and state that in 
most instances the S wedes useno manganeseatall in making theirsteel. 
This is indeed the climax of all moderr marvels in discovery. Had 
they made eteel without carbon, i should have said, “ Well, this is 
strange, but still possible,” but, to make steel without manganese, 
is an achievement I never dreamed of. I must confess that the age 
has far outstripped me as regards the extraordinary process by which 
steel is manufactured without manganese in Sweden. 

Mr. Bessemer is stated to have superseded the use of spiegeleisen 
by using a cheaper substitute in the shape of manganeseore. This 
ore has, I imagine, been only recently discovered, for, I presume, it 
contains carbon as well as manganese; otherwise, how can it replace 
the spiegeleisen ? Then it must be very cheap, for spiegeleisen is 
only about £6 per ton, and tolerable manganese ore £10 per ton. 
It is no doubt a very remarkable ore of manganese. Granting that it 
makes the Bessemer metal ductile and free from redshortness, which 
is quite possible, I am at a loss to understand wherein consists the 
advantage of using it, 

It is probably no cheaper, weight for weight, than the spiegel- 
eisen, at £7 per ton; and it is certain that this manganese ore can add 
nothing to the weight of the produce in metal of the converter. On 
the other hand, every ton of spiegeleisen at £7 per ton added to the 
pneumatised cast iron, adds 20 cwt. to the weight of the produce, 
and is at once converted by simple melting and mixing into an 
article worth £14 per ton or more. Hence, to my weak intellect, it 
really does appear that it is more advantageous to use spiegeleisen 
than the cheaper substitute of manganese ore; and should the cheaper 
manganese ore not supply the carbon required, and it is just possible 
it may not, there is another point in favour of spiegeleisen. But 
this I must leave to wiser heads than mine to determine, merely 
observing that, to double the value of spiegel by simple melt- 
ing and mixing, seems better than using something else which yields 
no gain at all. The progress of the Bessemer process appears far 
from being astonishing. On the other hand, it seems marvellous 
that, in 1856, Martien should have blown cast iron into the state of 
malleable iron and steel at the works of the greatest ironmasters in 
the world, and, as it were, before their very eyes, without the perfect 
simplicity and facility of the process being at once recognised. 

1 am rather surprised that you speak of Mr. Bessemer trying his 
priuciple in 1855, by blowing upon melted cast iron in a crucible. 
Such an experiment must have been on the well-known principle 
of the old refinery. The Bessemer principle, I thought, was to force 
air from below the surface through molten cast iron. As to insert- 
ing pipes into melted cast iron trom the surface and thereby blow- 
ing air through the iron, it is impossible* ; for the pipes, whether 
of malleable iron, fire clay, or asbestos, are instantaneously des- 
stroyed and cannot be maintained; and simply blowing into the 
surface is the old refinery principle which Mr. Ressumnae has, with 
his accustomed sagacity, studiously kept clear of. 

Belgrave House, Cheltenham, 

25th April, 1865, 


Rosert Musuet, 





BESSEMER METAL, 

Six,--In your impression of the 15th | observe a letter from Mr. 
R. Mushet, on the “ Nature and Properties of Cast Iron,” in which 
he states that “in the year 1846-47, | made a series of experiments 
on this subject with a Bessemer converter, operating upon various 
brands of pig iron.” Now, Sir, as it is impossible that Mr. Mushet 
could have experimented with a Bessemer converter eight or nine 
years before it was invented, we must presume that the date given 
by Mr. Mushet is 3 4 a clerical error, and should hsve been 
1856-57, Mr. Mushet is perfectly right, however, in stating that 
pig iron treated in the Bessemer converter is not strengthened in the 
early stages of that process; but is, on the contrary, weakened and 
spoiled ior foundry purposes. Your correspondent also states that 
“on the 3rd of September, 1863, 1 took out a nt for i i 


during the solidification of the metal, an unsound casting is 
inevitably the result ; whereas, if the converting process be discon- 
tinued when the flame indicates very mild steel (containing say a 
quarter of one per cent. of carbon) the atmospheric oxygen forced 
into the metal will unite itself by preference with the carbon present 
and not with the metal, as it invariably does when entire decarbo- 
nisation is effected; hence Mr. Mushet makes a great blunder in 
recommending the metal to be “ decarbonised, so as to be in the 
condition of malleable iron.” 

So far from this most valuable application of Mr. Bessemer’s in- 
vention having been taken no notice of, I happen to know that a 
license under the Bessemer patents was granted, as long ago as 
1851, to an ironfounder, for the purposé of making malleable iron or 
steel, to be used in admixture with grey pig iron for foundry pur- 
poses, the royalty charged being on the weight of cemented metal 
so employed, and not on the weight of the casting. Among other 
things, many railway points and crossings have been cast in this 
mixture, and are in daily use in different parts of the kingdom. It 
may be remembered by some of your readers that Mr. Bessemer ex- 
hibited in the International Exhibition of 1862 (a year before Mr. 
Mushet’s patent) a mass of metal, about 10in. by 5in. on the 
fractured surface, having an extremely fine and compact grain, aud 
presenting a most beautiful appearance. It was one of the mixed 
metal “stamp heads ” used for crushing quartz, such as were at that 
time being sent in large quantities to the Australian gold fields. 
As an example of the great strength and resistance to wear of this 
improved cast iron, I may mention that I had for many years (prior 
to his steel invention) made for Mr. Bessemer sundry pairs of spur 
wheels, of 2}in. pitch, and 7in. length of cog. These wheels were 
employed in a machine where the amount of work put on them 
was too great for the size of the wheel; but, as the costly machine 
in which they were employed could not admit a larger wheel with- 
out entire reconstruction, this particular pattern of wheel was con- 
tinued in use for many years, although they were generally broken 
or worn out every three or four months. At the latter eud of the 
year 1861 I bored out and fited to this machine a pair of wheels of 
the old pattern, cast (at Messrs. Bessemer and Co.’s works at 
Sheffield) in this mixture of converted metal and grey pig iron. 
Since that period not a single cog bas been broken in either of these 
wheels; but they were so much worn by the end of 1864 that but 
little more than one-half of the thickness of the cogs was left, and 
in January, 1856, | fitted a new pair of wheels to this machine, cast 
in the same mixed metal. 

The large 30in. rolls used at Buxton for crushing limestone were 
so rapidly worn out as to become a continual source of delay and 
expense, until they were replaced, a few years ago, by rolls made of 
this mixture of converted metal and grey pig iron. 

The employment of this mixture of metals for the rolls and 
pinions used iv iron and other rolling mills, as well as for the 
heavy gearing, would very much lessen the cost of repairs in such 
works. But among the various purposes to which this Bessemer 
cast iron has hitherto been applied, perhaps none is more really 
valuable than its application to the steam hammer at the works of 
Messrs. Bessemer and Co., of Sheffield. Every hammer face is 
cast in this mixture of mild steel and pig iron. ‘These masses, 
which weigh from 5 cwt, to a ton each, are cast as smooth and as 
sharply as ordinary cast iron. ‘They are put into their places under 
the hammer at a dull red heat, and a cold flat stel bar is forged 
between the new hot face and the cold one. The muvemeut of the 
cold steel bar gradually all along the hot face while the hammering 
proceeds has the effect of forging the heated hammer face a small 
piece at a time, and thus thoroughly compressing and condensing 
the metal on its upper surface; a few blows, without the employ- 
ment of the steel bar, will then cause the lower part of the hammer 
face to fit closely all over the surface on which it rests, and also fits 
the two faces closely together. Thus, in a iew minutes, a new 
hammer face is titted with a degree of accuracy that the 
most expert workman could not surpass. The durability 
of these hammer faces is so great, that ordinary cast iron, 
I am told, will never be again used at these works, Large 
castings for hydrauljc cylinders, and for other purposes, have 
been made most successfully in this Bessemer cast iron, 
for a long time past, at the Atlas Works, Glasgow, under licence ot 
the Bessemer patents; and, at this moment, I am constructing 
machinery to be erected in London, where founding in this mixed 
metal will also be carried on. I will not trespass further on your 
valuable space by giving any other examples of the application of 
Bessemer metal, mixed with grey pig iron, for foundry purposes, 
as I trust Mr. Mushet will now cease to lament over the neglect of 
what he calls ‘my process for strengthening cast iron, which has 
now beeu nearly two years before the public.” 

Permit me one concluding remark on Mr. Mushet’s observations 
regarding the value of spiegeleisen, to the virtues of which he 
modestly assumes that all the royalties received by Mr. Bessemer 
are due. Such an assumption must appear ridiculous enough even to 
those who have not much interest themselves in this subject ; but 
how much more -o must it be to one who, like myself, has seen the 
able manner in which Mr. Bessemer has grappled, from time to 
time, with the ever-recurring obstacles that present themselves in 
the prosecution of an entirely new manufacture. The mode of 
securing the apparatus from the destructive effects of a temperature 
hitherto unknown in metallurgy, the way iu which he deals with 
such enormous quantities of incandescent fluid, so as to secure the 
workmen from inconvenience or expusure to heat; the almost en- 
tire absence of kuman labour in the prucess, and the substitute for 
it of a powerful though simple hydraulic apparatus, by means of 
which the fluid steel is moved from mould tv mould, where it is 
drawn off with the same ease and facility that one would draw 
from a tap a glass of water. There also is the huge suspended 
converting vessel, weighing some twenty or thirty tons, always 
ready, by the pull of a small handle by a boy 5Uft. from it, to move 
down steadily and receive its charge of metal; to slowly and 
steadily pour out its fiery contents into the ladle, or move down so 
far only as to instantly arrest the process for any desired length of 
time, or as instantly to renew it; these are among the many 
mechanical appliances by which the beautiful theory on which his 
invention is based has become a great practical aud commercial 
success. And yet Mr. Mushet wholly ignores the many distinct 
inventions made, from time to time, by Mr. Bessemer, which con- 
stitute the process to which his name has been given; and, with a 
degree of egotisin that is absolutely nauseating, brings forward, for 
the hundredth time, his ever-reiterated claims to the invention of 
spiegeleisen (?), and exclaims anew that “ it is his spiegeleisen 
patent on which hangs the very existence of the Bessemer process in 
this country.” 

Surely, Sir, every one knows that this wonderful spiegeleisen is 
simply a white pig iron, compounded by nature, aud containing 





the strength of cast iron by alloying it with Bessemer metal, 

decarbonised so as to be in the condition of malleable iron. Like 

most other great improvements, no notice has yet been taken of this 

stan by whieh, in all probability, the strength of cast iron may 
quadrupled.” 

That Mr. Mushet should have taken a patent for closing up 
another path open to Mr. B for the extension of his inven- 
tiou, need not be matter of surprise; but Mr. Mushet has been 
much too late in closing this door, for Mr. Bessemer was long ago 
acquainted with the advantages of the admixture of his converted 
meial with grey pig iron for foundry purposes, and has extensively 
used the converted metal for this purpose, both in the condition of 
malleable iron and of steel, long before the date of Mr. Mushet’s so- 
called invention; but 1 kuow Mr. Bessemer prefers to employ the 
couverted metal in the condition of very mild steel, because, as he 
says, if the process be continued until malleable iron is pro- 
duced, a large quantity of oxygen will be absorbed by the metal, 
and on its admixture with the melted pig iron a union of oxygen 
and carbon will take place, acoompanied by a continued bubbling 
up of carbonic oxide gas: and as this chemical continues 


* Has our correspondent tried the experiment ?—Eb. E. 











more rs than generally occurs in English pig iron. Mr. 
Mushet calls it “‘a triple compound,” which is, certaiuly, a more 
dignified name than pig iron, and conveys the idea that he has com- 
pounded something. 

Now, which of these three elements are new as applied to molten 
steel? ‘The iron which forms nearly 90 per cent. of it can in no 
way alter the iron to which it is added, so we may dismiss that part 
of the compound, for it will scarcely be contended that to add iron 
to iron is very new. Next, then, we have carbon to deal with. 
Now, sir, as regards carbon, it is quite clear that Mr. Bessemer 
directed in his first steel patent, that when decarbonisation was 
carried too far you were to restore the proper quantity of carbon by 
putting into the converted metal some molten pig irou. It is quite 
true that Mr, Bessemer only directed this to be done when two wuch 
carbon had been taken out, aad not as a constant practice ; but it is 
also abundantly clear that Mr. Bessemer fully saw and understood 
that by this means, however much the metal was decarbonised, it 
could be restored at will to the désired amount of carburation by 
putting into it molten pig iron. 

We have yet another element in the “triple compound,” and it is 
an important one, for in every cast steel works in Europe 
has long been employed: its peculiar action on molten steel was first 





discovered by Heath, and patented in the year 1839. Since that 
riod large quautities of good serviceable cast steel have been pro- 
uced from British coke-made pig iron, by putting this valuable 
material into the crucible along with carbou ; so that Mr. Mushet is 
certainly not entitled to the credit of having discovered the valuable 
properties of manganese as an alloy of steel; but, in common with 
the rest of the world, Mr. Mushet knew that manganese was found 
in all pig iron made from spathose ore, and the suggestion by Mr. 
Mushet that it should be employed in the Bessemer process gave a 
certain facility in adding manganese to melted steel at a period 
when metallic marganese and its artificial alloys were not manu- 
factured for sale, and in the interim has proved a very useful 
material in making steel: and to this extent credit is certainly due 
to Mr. Mushet, for having directed attention to this class of pig iron 
as a means of putting manganese into steel. 

But it must be admitted at the same time that it is a very crude 
and imperfect way of doinz so, for this pig iron, as it occurs in 
commerce, is seldom, if ever, twice alike in the quantity of its con- 
stituents. The amount of mauganese present in spiegeleisen varies 
from four to eight per cent. while the quantity of carbon it contains 
is nearly constant. Now the user of this variable compound guesses 
at the probable quantity of manganese it contains, and uses it 
accordingly ; but if he analysed every single pig of it he would be 
still in a fix, for his metal has to be carbonised in various degrees, 
rangiug from hard steel to soft iron, but the quantity of man- 
ganese required is the same in each case; hence this accidental 
alloy of carbon and manganese is but a bungling and unscientific 
way of arriving at the desired results. In making pure malleable 
iron it cannot be used at all, because, in adding the proper dose of 
manganese, you must add carbon also, and you thus convert the 
metal into steel. Much of the irregularity of temper and inequality 
of toughness so often complained of in Bessemer steel owes its 
origin to the uncertainty of this “ triple compound.” It is now, 
in consequence, giving place to the more perfect system of 
employing manganese or definite alloys of that metal ariificiully 
made. Had Mr Mushet invented or described in any of his nume- 
rous pateuts a mode by which the elements—carbon, iron, and man- 
ganese—could be compounded in definite proportious so as to suit 
the quality of steel to be produced, instea:t of christening @ natural 
pig iron by the high-flown name of a “ triple compound,” he would 
really have made an invention of some merit, and might have quietly 
awaited the public recognition of that fact. This desirable object 
has now been accomplished by others. It is simply absurd to sup- 
pose that manganese could not be employed in other ways than by 
the use of spathose pig iron, nor is it at all probable that with the 
widespread kuowledge of the use of manganese by all steel makers 
that Mr. Bessemer would have been lovg without availing bimself 
of its valuable properties in his process, had nc attempts been made 
to forestall him and prevent his use of a metal for many years pre- 
viously used by every other steel manufacturer. 

An EnGInerr. 





STRAINS IN BRIDGE WORK. 

Sizr,—The following formule may serve the purpose of “ A Fore- 
man Bridge Builder” (Excingzer of March 24th), aud may be useful 
to other of your readers. 1 have merely set down the results 
arrived at, leaving the mathematician to verify them for himself. 

I may add that they are founded upon the oral lectures and pub- 
lished works of Professor W. J. Macquorn Rankine. 

Let A B be the span of a framework girder, loaded at points 
C,C,. . . Cn (whose distances from A arez,27,. . . - Xn 
wi l the dead loads Wi Wa . . W,, and with a live load 
Ww o- 3 intensity (é e. amount per unit of span) is w. 

L t 7 denote the length of span A B. 

q the number of diagonals cut by a cross section of the m“ bay. 
n + 1 the number of bays. 

§ the inclination of the diagonals to the horizontal. 

h the distance between the centres of gravity of cross section 


of the booms. 
PU the greatest working stress along each mot more 
> I v the live load. 
diagonal in the m*‘* bay due to voth loads. 





P 
a the greatest working stress along each - ag ‘se 
boom in the m*” bay due to the Hive toad, 
P 7 both loads. 
» ttn W—° We * 
Then p’ =" ne jaa 
es ¢qsin. 9 (1) 
p= 7 E— any if zm be less than or equal to! 
dq sin. 9 2 ) 
2 rae 
a na = ry if zm be equal to or greater than 5 
PET « ~ 6 te 6 eH 8 i ee (3) 
, em LEW —F*W2r)—1E"—1: W (en—z 
~— } i (4) 
a a) | 
i ge ae (6) 


The following are the principles upon which the above formulz 
rest :— 

1st. (he resultant of the external forces and couples which act on 
either side of a given cross section of a girder are balanced by the 
internal forces and couples at that cross section. 

2ud. The resultant force is balanced by the resistance of the 
diagonals, and the resultant couple is balanced by the resistance of 
= booms, (This is not strictly true, but the error is on the safe 
side. 

red The greatest stress, due to the live load, on the diagonals ata 
given cross section is when the girder is loaded from that section to 
the farthest pier. 

4th. The greatest stress, due to the live load, on the booms at a 
given cross section is when the girder is loaded from end to end. 

, “7 A live load may produce double the strain of the same dead 
oad. 

6th. The stress along the g diagonals at a given cross section is 
assumed to be the same in each, This may or may not be the case, 
depending on the precautions taken in the construction of the 
girder. (Your correspondent W. D. has attempted to prove what 
is here assumed, but his proof contains an obvious fallacy.) . 

Having thus found the forces which act aloug each bar, the ordi- 
nary formule can be applied to calculate the dimensions of each 
cross section. James McCa.ivum, 

Britannia Works, Manchester, 

17th April, 1865. 
A QUICK PASSAGE. 

Sm,—It may be interesung to some of your readers to havea 
short account of what is here balieved to be the quickest passage on 
record from England to this place. 

The steamship Saxon, on board which I was a passenger, left 
Plymouth about mid-day on the 10th February, and arrived here 
shortly after daybreak on the 11th inst., ora little over twenty-eight 
days. She had very favourable wind and weatuer at starting, and 
for about ten days afterwards, her daily run ranging from 220 to 
270 miles; onthe 12th and 13th February the runs were above even 
the latter figure, being respectively 278 aud 272 miles. 

Soon after crossing the line (ou the 23rd February) we met the 
south-east trade wind, and bad this dead against us the whole of the 
remainder of the voyage. This, however, did not much impede our 
progress—up to the 7th inst. our daily run ranging from 195 to 
215 wiles; but the gale increased, and continued with great 
violence and a very heavy sea up to the evening of the 10th inst. 


* 32° W means Wa + Wag + + Wn-1+ Wn, 
80, also, > * Ws means W, x, + Waa, + .... + Wa—12n—1+ Wan 


and, $)"—! W (zm — 2) means W, (2m — 2) + W2(@m — 22) t- «++ t+ 
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Our difficulties were increased by the leaking of some of the boiler 
tubes, which were found to have been affected by the galvanic 
action of the salt water on the ya pipes of the surface con- 
denser, this water being pumped in for the supply of the boiler. 

Nothing could be more satisfactory than the working of the 
engines throughout—smooth and steady, and without the slightest 
indication of a hot bearing. 

The Saxon, which is one of the fleet of the Union Steam Ship- 
ping Company, is an iron ship of about 900 tons, built and launched 
at Southampton in the spring of 1863. Her length is 276ft., and 
draught of water 18ft. aft; her engioes are by Day and Co., South- 
ampton, horizontal direct acting, and of a nominal power of 
220 horses; her two cylinders are 48in. diameter; stroke, 2ft. 9in.; 
number of revolutions, sixty; pressure, 15lb.; worked expan- 
sively, cutting off at one-third stroke; vacuum maintained at 26, 
by the use of Hall’s surface condenser, having 2,300 jin. copper 
tubes, giving 8ft. superficial of cooling surface per horse-power; 
the diameter of the screw is 14ft., pitch 17ft.; total quantity of coal 
consumed 391 tons, for 6,122 miles run. 

Table Bay, Cape of Good Hope, W. M. Penrston. 

March 15th, 1865. 





INDUSTRIAL EXHIBITIONS. 


Sirn,—Will you mew J permit me to call attention to the East 
London Industrial Exhibition, 1865, to be held at the large school 
room, St. Mary-street, Whitechapel, and opened on the 12th of July 
next, uni«r the patronage of the Earl of Shaftesbury, K.G., &c. 
This Exhibition will be protected by the recent Industrie! Exhi- 


resolutely held on to their property, and with an outlay of 2,000 dols, 
have realised 2,000,000 dols. in a few months. Others have parted 
with the right of working wells for as little as 400 dols., and a 
thirtieth share in the yield of such cheaply acquired property has 
since been sold for 30,000 dols. In some cases the yield has been so 
sudden and prodigious as to spout up with a roar like escaping steam 
for more than O50ft. into the air, and there being no means of 
meeting this great efflux of the valuavle liquid, it has at last, after 
vain etforts to stop its rush, or to collect it in ponds, been allowed to 
flow wastefully away tor days, and even weeks, till the supply has 
ceased as suddenly as it began. Under the depression of price pro- 
duced by such a tremendous increase in the supply of oil, the value 
of the oil itself has been as low as half the value of the barrel 
which contained it; in some cases so low as not to pay the trouble of 
collecting it, even though flowing on the ground in streams. We be- 
believe, indeed, that the price of crude petroleum has at one time 
ruled as low as a dollar the in Oil City, and even then the 
demand was checked from a fear that there could be no 
market for it. How far such a supposition was warranted may be 
guessed from the fact that though petroleum has been but four years 
an article of commerce, it has already assumed the second place 
among the exports from the States, and now ranks next to bread- 
stuffs. In 1860 scarcely any was exported; last year the exports 
amounted to 32,000,000 gallons, while the domestic consumption in 
America was even greater. As yet, certainly, the limit of its useful- 
ness has not been reached, The pure oil is coming into general use 
from its cheapness as an illuminator. The secret of extracting its 
gas with greater ease and at less expense than coal gas has been 
discovered and is being put in practice in America. The solid 

id from the refining process which eliminates the gas gives 





bito:s’ Act, 1865. The committee meet on Monday ev gs, at 
the Christchurch Schools, Cannon-street-road, E., where applications 
for space can bo made, or to the hon. secretary, Mr. John Webb, 
31, Bedford-street, E. The objects offered for exhibition are of a 
very superior and interesting nature, and the applications for space 
are being rapidly filled up. 
On behalf of the Committee, 
31, Bedford-street, E., JoHN Wess, 
April 10th, 1865. Hon. Secretary. 


P.S.—I may state this exhibition will be carried out independent 


of any proposed company for the erection of an Industrial Hall, at 
a cost of £30,000! 





CONDENSING v. NON-CONDENSING ENGINES. 


Sm,—TI had hope, some time since, through your notice of it, that 
the subject of the comparative merits of high-pressure condensing 
and non-condensing engines would have received the attention, 
and drawn forth the remarks, of those whose great experience would 
enable them to speak with some authority. But it appears that of 
the many makers of single cylinder and compound condensing en- 
gines, none are so confident of their merits as to step forward for 
their defence. Are we, Sir, to conclude from this that they are inde- 
fensible?—that the high-pressure engine possesses such a decided 
superiority over them that their professed advocates have nothing 
to say in their favour? I think not. Indisputably the high- 
pressure engine possesses the advantage in first cost and greater 
adaptability, but as regards economical working I am disposed to 
think that whatever may be claimed for the high-pressure may be 
secured to the condensing engine. In addition to those which are its 
own, all the advantages of expansion can be secured to it by 
proper means, while the form of engine usually adopted (the beam), 
is strikingly suitable for expansive working, absorbing force at the 
beginning of the stroke, and giving it out towards the end,—acting 
the part, as I think one of your correspondents has said, of a re- 
ciprocating fly-wheel. This is one of those happy unions we 
occasionally meet with in practice, where, without premeditation, 
powerful adverse influences, necessarily evoked, meet, and neutralise 
each other. 

The objection that the effect of expansion is in a large degree 
neutralised through the ity of opening the cylinder to the 
condenser, is an objection less to the principle than to the mode of 
carrying it out. Before we altogether discard the 12 lb. per square 
inch saved by the condenser, I think we should be fully assured that 
there are no means by which this abuse of its office may be pre- 
vented. I think we have not yet reached that crisis when we are 
forced to choose between expansion and the condenser. Under 
existing circumstances the condenser is, doubtless, an obstruction to 
further progress; as we must look chiefly to expansion for further 
economy, it must either be adapted to the new circumstances, or 
be removed. That there is room for its improvement in this respect 
no one can doubt, who knows what a little has been done towards 
it. A few engines are sent out with jacketted cylinders, but by far 
the greater number with a mere covering of felt, and some without 
even that. 

Assuming, Sir, that engineers have the power to overcome the 
difficulties which prevent the union of these two important elements 
of economy, I think the time has not come when the condenser cau 
be removed without loss. When the public is accustomed to and 
willing \o receive pressures of 150 lb. per square inch, then, so far 
as economy of fuel is concerned, it may be dispensed with ; but I 
thiuk, for a time, it has a work to do, and the sooner it is fitted for 
it the better. 

It is not my intention to show how that is to be accomplished, but 
rather to draw to the subject the attention of those who are more 
= to do so. n Your one —— 4 nay stamped the subject with 

mportance; that must be my apology for occupying your space. 

Laan April 25, 1865. = — 3. Wanton. 


[We shall be very glad to see this subject discussed as it de- 
serves in our pages; and, although we are very far from agreeing 
with our correspondent, we thank him for calling attention to one 
of the most important questions connected with the steam engine,— 








THE AMERICAN OIL WELLS. 


WHENEVER the history of the petroleum trade is written, it is 
certain to contain among its annals more romantic incidents, more 
cases of individuals who have passed from poverty to almost bound- 
less wealth, more instances of those who have parted with their wealth 
for a thirtieth or a sixtieth share in an oil well spouting bountifully, 
and which has run dry in a fortnight and left them beggared, than 
will be afforded by the traditions of any other trade or venture. The 
South Sea bubble, John Law’s Mississippi scheme, or modern rail- 
Way manias, afford no manner of parallel to the perpetual change 
and barter, to the wealth squandered and easily won, in the muddy 
“ changes” of Oil Creek and Cherry Run. Even the excitement o! 
the “ tresh diggings” of California, or the “new rushes” of Australia, 
afford but a taint example of what is done daily in the oil country 
of Pennsylvania. In the gold districts the prizes are few— 
so few, indeed, as to make the average earnings at * new rushes” 
lower than the average earnings of Australian labourers; and 
no one ever yet heard of a digger clearing his £200,000, £300,000, 
or even £500,000 from successful mining. Yet such iastances, 
though not common, are still far from rare in the oil districts of 
Pennsylvania. No romance that has yet been written gives such 
an extravagant illustration of sudden fortunes as can be almost 
weekly proved from the records of -these oil wells. 

The green, foul-smelling liquid which exuded over the poor farms 
of Oil Creek and Cherry Run, which was known in bygone days to 
the Indians only as a cure for rheumatism, and lately to the Americans 
as characterising places where a stench was to be avoided, is now 
sought after with an avidity to which new rushes or well-known 
gvld-bearing reefs afford no comparison. The Egbert Farm, the 
Sherman, Maple Shade, Colwell, Ferrall, Jersey, Keystone, and 
Coquette wells have each their history of gigantic loss or profit to 
those who once owned this poor “ -scratched ” land, as the thin 
farms are called in Pennsylvania. In some cases the owners have 





paraffin candles, Asalubricator for wheels and machinery generally 
the heavier qualities are in demand. Paint oils and varnish are 
obtained from it, and the denzine is used as a substitute for turpen- 
tine. Some of the most beautiful and durable colours now worn are 
obtained from the waste petroleum after retining, and after the 
separation of the naptha it has been found a valuable substitute 
for pit oil in tanning, and produces a better quality of leather. So, 
then, this green, ill-smelling liquid, to which poor Pennsylvanian 
farmers could scarcely allude in decorous terms, from its presence 
having spoilt their salt wells, has now become the main source of 
wealth to the State, and is likely to prove even more productive 
than it has ever yet been, for the demand for it seems as boundless 
as the supply. : : 

Pennsylvania, however, is far from being the oaly part of the 
world where oil wells have been discovered, or where they are believed 
on good authority to exist. The Crimea, it is stated by Americans 
who have examined it to ascertain the truth of the reports of its oil- 
bearing qualities, is likely to yield immense quantities on the skirts 
of its semi-mountainous interior. Canada, too, possesses oil wells, 
and many in the Upper Province have been worked with enormous 
profit while they lasted, and every indication which smell and dis- 
coloured water can afford shows that petroleum may be found in large 
quantities among the dense forests which cover the eastern shores of 
Lake Huron. but in one most important particuiar the oil wells of 
Canada differ from those of Pennsylvania. The former seldom yield 
oil for long; the latter, whether the flow ceases and they have to be 
pumped, or the pumping is useless and they have to be forced by air 
pressure, still always yield oil. The cases where oil wells in 
Pennsylvania have * given out” may easily be accounted for by the 
fact of the avidity with which every foot of land in the vicinity of 
an oil tield is bought up, and the rival shafts sunk so deep as to tap 
and drain away the original source of supply in other directions. 
The short supply of the Canadian oil wells as compared with those 
of the States may possibly be explained by the geological fact of a 
deficiency, except at Pictou, in Nova Scotia, in the coal formation, 
to which, whether rightly or wrongly, the presence of petroleum is 
mainly attributed. ae ¢ 

Though the methods by which it is professed to discover oil in 
Western Pennsylvania are almost endless, from the divining rod 
even to charms and oil-smellers, yet the modus operandi, when once 
the site is determined on, is nearly the same in all cases. Over the 
spot chosen a timber framework is erected about 10ft. square by 
40ft. high, and strongly bolted together. .A grooved wheel or pulley 
hangs at the top, and a windlass and crank are at the base. A few 
feet trom the derrick a small steam ine is stationed, and covered 
with a rough board shanty. A pi -rod connects the crank of 
the engine with one end of a large wooden “engine bob,” as it is 
called insome of our mining districts, placed midway between the 
engine and derrick, the beam being pivotted on its centre about 12ft. 
from the ground. A rope, attached to the end of the beam nearest 
the derrick, passes over the pulley already mentioned, and termi- 
nates over the intended hole. A cast iron pipe, from 4}in. to din. in 
diameter, is driven into the surface ground, length following length, 
until the rock is reached. The earth having been removed trom the 
interior of the pipe, the actual process of boring or drilling is 
commenced. ‘Two huge links of iron, called “ jars,” are attached to 
the end of the rope. A long and heavy iron pipe is fixed to the 
lower link, and in the end of this is screwed the drill or pynch—a 
chisel-shaped piece of hardened steel, about 3in. in diameter, and 2ft. 
to 3ft, long. hen all is ready the drill and its heavy attachments 
are lowered into the tube, and the engine is set in motion. With 
every elevation of the end of the beam the drill strikes the rock, 
the heavy links of the “jars” sliding into each other, and prevent- 
ing a jerking strain on the rope. The rock as it is pounded mixes 
in a pulverised condition with the water constanuy dropping into 
the hole, and after a short time the drill is hoisted ou. and the 
“ sand-pump” dropped into the hole. This is a copper tube about 
5ft. long, and smaller than the drill, having a valve in the lower end 
opening inwards, which, when the tube is dropped into the hole, the 
slimy fluid enters, and is hoisted out, As the drill is chisel-shaped, 
the hole made by it would not be round, so a contrivance is re- 
sorted to in order to secure that end, which is accomplished in 
part by the borer, who sits on a seat above the hole hol 





é holding a handle 
tixed to the rope, and giving the latter a half twist at every biow. 
When the drilling is accomplished, another tool, called a “ reamer,” 
is inserted, which makes the hole round and moderately smooth. 
When the hole gets down to the point where the first reliable indica- 
tions of oil are reached, the contents ot the sand pumps are carefully 
examined. The principal features of the geological formation of the 
Pennsylvania oil region are three strata of sandstone, with inter- 
vening strata of soapstone and shale. Indications of oil are found in 
the first and second sandstone, but the principal deposit is found in 
the third layer, at depths varying from 3v0it. to 80uft. Should no 
oil be found in the third sandstone, the attempt is abandoned. 

The well having been bored to the required depth, it is tubed by 
an iron pipe, with a valve at the lower end, being run down the whole 
depth of the hole, the necessary length being obtained by screwing 
the joints together. As soon as tubed, and sometimes before, the oil 
and gas, should it be a “ flowing well,” rush out with great force and 
considerable noise. A pipe is connected with the upper part of the 
tube, and the oil is conducted into an immense vat, holding from 5v0 
to 1,200 barrels. Thc gas escapes into the air. If theoil should not 
flow, a pump-box, with a sucker rod of wood, is inserted in the tube, 
and connected with the “ beam” of the engine. In many instances 
oil, gas, and water are all pumped up together, and are separated by 
a simple contrivance. The mingled fluids and gas are pumped into 
asmail barrel. The oil and water fall to the bottom of the barrel, 
and run off by a pipe near the bottom into the large vat, where 
another separation takes place, the greater specific gravity of the 
water causing it to sink to the bottom. ‘The gas escapes by a small 
pipe at the top of the barrel, and is conducted into the furnace of 
the engine, where it burns with a fierce and steady flame, frequently 
dispensing with the use of other fuel. 

in some cases, as we have said, the sudden yield of oil has been 
so much beyond all calculation that the fortunate borers have been 
obliged to allow th ds upon th ds of gallons to flow away. 





One of these springs, after flowing away for weeks, has since yielded 
a clear profit of 1,5vU,000 dols. on the original outlay of 2,500 dols, to 
“strike” the oil. This, however, though a conspicuous instance of 





the waste of oil, is far from being a very conspicuous evidence of the 
yield of profit which some of these t wells have afforded. Cap- 
tain Funk, the commander of a small lumber flat, cleared from one 
well £500,000 sterling in a few months, and invested this sum so 
judiciously in other oil lands that the amount of the wealih he 
bequeathed at his death sovun after is still unknown, and is commouly 
reported to be incalculable. Not long before his death a youog man 
at the Creek in search of employment was engaged by Captain 
Funk as a clerk at a moderate saiary, Being weli pleased witn the 
manner in which his duties were performed, Captaw Fuck gave him 
an interest in a well he was then sinking. The well was a success, 
and the young man sold out his interest for 100,000 dols. Another 
young man, not twenty-one, was employed at wagoning oil on the 
Creek. In part payment of his services he took a sixth interest in 
a well then sinking. The well “struck oil,” and at once the young 
man sold out his property for 150,000 dois., with a part of which 
money he purchased a large farm in Minnesota. Everything at Vil 
Creek and Cherry Run was, of course; done at first in the roughest 
fashion. ‘There were no railways, and the oil had to be got away 
by land or water anyhow, and at ious waste of the com- 
modity. But it was so cheap at Oil so dear at Pittsburg, that 
one cargo escaping out of five sent down the Alleghany river paid 
well, and at first at this rate of loss and gain the trade went on. 
Now, however, there is every appliance of barrels and tank barges 
to save the oil, and a branch of the Atlantic and Great Western Rail- 
way runs through the heart of the oil district. By this line all the 
oil is brought to market, and from this enormous and constantly- 
increasing source of trattic alone the Atlantic and Great Western 
promises to be the richest paying line in America—a fact which is 
not without interest for the English, considering tha: nine-tenths of 
its capital is owned in this couutry. Before the construction of the 
railroad the oil was floated down in open tank boats, or ou rafts, over 
the shallow rapids of the Alleghany into Pittsburg. When the 
stream was low adam was built above the locality of the weils, and, 
at an appointed time, the dam was cut, and the boats swept down to 
the river by the freshet. When the tirst Howing wells were astonishing 
the people on the Creek by the unexpected yield of oil, and puzzling 
them with the question what to do with it, to the want of barrels in 
suflicient number was added the want of flat boats to convey the tilled 
barrels to market. All sorts of devices were resorted to. The 
barrels were launched into the stream and lashed together in a huge 
raft, on which were placed planks enough to support a rude cabia 
for the raftsman. Where there were more flat boats than barrels, 
the sides of the boat were made as tight as possible, and the stream 
of crude oil turned into the boat itself, filling it to the edge. Lhe 
opening of the dam and the consequent freshet sometimes caused 
great confusion and loss among the boats and rafts, owing, perhaps, 
to the carelessness of a few boutmen. Ill-secured boats went plung- 
ing and smashing among rafts, barrels, and boats. Barrels of oil 
were sent careering wildly down stream on their own account, 
Flat boats filled with oil in bulk were stove in, and the oil escaped 
into the stream. ‘he latest of the great freshet disasters, wnich 
occurred in December, 1862, occasioned a loss of 50,0U0 barreis of 
oil. But water disasters are as nothing to the fearful mischief caused 
by fires in the oil regions. The whole oil region is like a vast maga- 
zine of gunpowder, and the flowing wells are as so many open casks 
of powder. ihey are even more dangerous, for, while gunpowder 
only explodes when in immediate contact with fire, an oi! weil will 
sometimes take fire from a cigar many yards distant. The oil from 
a flowing well is accompanied by an exceedingly inflammable gas, 
which pervades the air for several yards around, At many of the 
wells a notice warns the visitor that smoking is strictly prohibited in 
the neighbourhvod, and more care is taken in entorcing the rule than 
at some powder mills. But, in spite of ali precautions, accidents will 
happen. Sometimes the lighted cigar of a careless visitor, or the pipe 
of a thick-headed labourer, is the cause. Sometimes the gas sud- 
denly rushes up from a well that has just struck oil, and, taking fire 
from the engine furnace, wraps everything in flames, shooting up a 
column of fire and smoke 10vft. in height. 


When the burning well happened to be near the Creek, which has 
often been the case, a new danger threatened. The boats, loaded 
with oil, took tire, and, burning their lines, went adrift down the 
stream. As they passed the tauk-boats filled with oil in bulk, the 
flames spread to them with the rapidity of lightning ; a single flash, 
and the whole boat was in flames. The burning boats contioued in 
their course of devastation, setting fire to everything they touched 
on their route. The bursting of tanks covered the stream with oil, 
which took fire, and added to the territic grandeur of the scene, 
A great fire of this kind occurred rather more than a year ago, when 
blazing boats came down the creeks, and, plunging among a large 
fleet ot loaded boats at Oil City, set them all on fire, and the whole 
blazing mass swept down the Alleghany, burning the Franklin 
bridge as they passed, and spreading terror for miles along the river. 

ater has no eflect on burning petroleum. ‘To extinguish a 
burning well the only means discovered is to play on it with steam 
from the boilers of a neighbouring engine, or to heap the mouth of 
the hole with earth. To accomplish this latter is a work of great 
difficulty and danger, for the heat thrown out by burning petroleum 
is intense. For this reason a flowing well that takes fire frequently 
burns for many days before the fire can be extinguished. Itis only 
the crude petroleum, however, which gives off this explosive gas; 
the refined oil is never dangerous. In a recent discussion at the 
United Service Institution, the Duke of Somerset expressed a con- 
fident hope that the time was not far distant when her Majesty's 
ships would be able to use petroleum us fuel instead of steam coal. 
Such a change means nothing less than that a steam frigate, which 
now carries ten days’ steam coal, costing say £1,000, would then be 
able, from its portability, to carry twenty days’ fuel in petroleum, 
costing £500.— Times. 





Greenock Erguty-Srven Years AGo.—The following description 
of Greenock as it was in 1778, for which we are indebted to “ Loch’s 
Essays on ihe Trade of Scotland,” will be found interesting :— 
“Greenock,” says their author, “has a most commodious, safe, and 
good harbour, with 18ft. water at spring tides, and a road in which 
all the navy of Britain may ride. 11 is of easy access, good bottom, 
and from uve to seven fathoms water. ‘This place is extremely well 
adapted for trade; and, indeed, the people who reside here make the 
best use of their situation, for they are industrious, active, and 
enterprising. They have increased their shipping and fishing busses 
tou greatextent There are about 14,0.) tons of shipping belong- 
ing to this place, mostly employed in foreign trade, and one hundred 
sail of busses, just now out upon the herring fishing—at a medium, 
filty tons measurement. The herrings caught on this coast are 
remarkably good, and they cure them both white, pickled, and 
reddened extremely well. ‘There are in this town a great number of 
sailors, coupers, rope and sail makers, and other tradesmen, who are 
all well and usefully employed. ihe number of inhabitants here, 
and in Crawford's Dyke adjuining, amount to about 11,000. Both 
these places have increased greatly of late years, and they continue 
to do so, for there are fifteen good houses building at present. Their 
fishing trade is a sure fund of wealth, and affords freight to their 
ships to the West Indies and other foreign ports, and the returns of 
their herrings purchase the produce of those countries ; consequently, 
a considerable revenue arises to the crown upon the importation of 
these goods. This town will soon become the great seaport of the 
west; a double dry dock is just about to be erected; and every 
conveniency to promote and forward their trade and operations as to 
fitting out iheir ships are attended to with care and precision. Here 
it may not be improper to give an account of lock-dues paid at 
passing the great canal betwixt the Forth and the Clyde :—Lockage 
dues are four shillings and eightpence trom sea-lock to Glasgow per 
ton of twenty cwt., or forty feet square. Freight—three shillings 
and fourpence, four shillings and twopence, five shillings, and seven 
shillings and sixpence, according as the goods are bulky. Cartage 
from the canal to Glasgow, from one shiliing and eightpence to two 
shillings and sixpence per ton of twenty cwt., a8 abeve. 
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TAYLOR AND DOW’S 


Tue eccentric, according to this invention, patented by Messrs. C. 
Taylor and J. Dow, engineers, Stratford, Essex, is mounted on a | 
block or centre piece keyed on the crank shaft, or it may be on an 
additional eccentric shaft, the eccentric being so fitted thereto as to | 
be rigidly carried round with the block, but so that it may be slid | 
in the direction of its diameter or nearly so; it is supported on 
either side by cheek plates from the block. From the eccentric 
strap a connecting rod leads direct to the valve rod as in an ordinar 
fixed eccentric. At a little distance from the eccentric block is 
placed a piece somewhat resembling the sliding part of a shaft 
clutch, like it sliding on the shaft, but carried round by a feather, 
and having a groove around it, in which the ends of a forked arm 
take for the purpose of sliding it towards or from the eccentric; on 
the side next the eccentric the sliding piece has a central boss or 
projection, which is embraced by the forked end of a link jointed 
thereto; the other end of this link is extended towards the periphery 
of the eccentric, near which it is attached by a joint pin to suitable 
knuckles projecting on the side of the eccentric. When the sliding 

iece is at its farthest distance from the eccentric the connecting 
orked link assumes a position at about an angle of forty-five 
degrees to the axis of shaft, but when moved closer to the eccentric 
it approaches towards a right angle thereto; the traverse of the 
sliding piece on the shaft produces this effect, and at the same time 
causes the eccentric to traverse somewhat in the Girection of its 
diameter, and to transfer the point of greatest eccentricity from one 
part of its circumference to another, and so produce a corresponding 
change in the position of the valve with which it is in connection. 
Instead of moving in a direct line the eccentric may move in a 
curved course on its supporting block, which may be desirable to 
give tho requisite lead (at all points of the traverse) to the steam 
when the engine is moving in one direction or the other, and to 
give the desired lap to the valve to work somewhat expanvsively. 

To actuate the sliding or fork block before mentioned, a shaft is | 
mounted parallel with the eccentric shaft with a right and left-hand | 
screw upon it, and on each screw is mounted the forked arm before 
mentioned (one for each eccentric); by rotating the screw shaft tue | 
forked arms traverse thereon, and cause the sliding blocks .o move 
farther from or nearer to the eccentrics, and so produce the changes | 
desired. Motion is communicated to the screw shaft (in ng fe 
by a bevel wheel placed on the end, gearing with another bevel | 
wheel on the end of a shaft, whose opposite end carries a hand 
wheel in position over the foot plate to be conveniently accessible | 
to the engine driver. Other means may of course be provided for | 
actuating the fork operating the sliding blocks. | 

Fiz. 1 represents a side view of the eccentrics and cross section of | 
a shaft A in its bearings with the eccentric rods B connecting them 
to the valve rods, as usual; Fig. 2 is a plan, Fig. 3 a transverse 
view, and Fig. 4 @ vertical longitudinal section, while Figs. 





IMPROVEMENTS IN WORKING THE 


| point of greatest eccentricity being trausferred from a point on one 








~T 


traversed from one end to the other, the traverse motion is sufficient | 
to transfer the greatest amount of eccentricity (which is necessary | 
to actuate the valve) from one point of the circumference or radius 
to a point nearly opposite. The effect of traversing the eccentric C 
on the block D in such manner is to alter the relative position of 
the eccentric with the valve, and to reverse its action as regards the 
induction and eduction of steam, and so reverse the engiue, as will 
be readily understood. As before mentioned, the block D is keyed 
on the engine shaft A; the eccentric is then placed upon it; two 
plates F, F (one at each side), are applied to support the eccentric ; 
these — which are seen separately in Figs. 10 and 11, one of 
them having a notch ¢ to receive the knuckle joint e, f, on the 
eccentric, are bored to fit the shaft accurately, and may or may not 
be keyed thereto; they are secured to the block D by bolts d, d, 
passing through the two plates and through the block, so that the 
three parts F, Ff, and D, are firmly fixed together, and at same time 
solidly fixed to the shaft A; the plates F, I’, thus support the sides 
of the eccentric, and keep it in position, but do not pinch or bind it 
so as to interfere with its freedom of traverse on the block D. Lhe 
eccentrics are furnished with straps G, G', and communicate with | 
the valves by rods B, B', as usual, which require no description. 
On the side of the eccentric is a projecting knuckle e, which is | 
connected by a joint point pin /‘to a link I, seen separately in edge | 
and side view at Fig. 8; this link is ted at the opposite aud | 
forked end to a block K, fitted to slide longitudinally on shaft A, | 
and either carried round by a feather thereov or by its connection 

with the eccentric, The link I, being jointed py pins g to the 

block, is free to move on such joint, as also on its juint pin f at the | 
opposite end. The eccentric being fixed in its position sideways, if | 
the block K be forcibly moved trom the position seen in Fig. 2 | 
along the shaft A towards the eccentric, the link 1 will leave its | 
position of an angle of forty-five degrees to the shaft and gradually 
approach a position at right angles thereto, as shown in dotted 
lives, the eccentric at same time will be traversed in a line parallel 
to its diameter, and at right angles to the radius of the crank, the 





side of the shaft to a point nearly on the opposite side of the shalt 
(-ee Fig. 6), as before mentioued, thus reversing its action on the 
slide valve of tie engine. In the block K a groove is turned for 
the reception of a ring L, or rather two half rings, furnished with 
trunnions or pins #, which are received in bosses A, A, of a lever M, 
shown separately at Fig. 9; this lever is mounted on a fixed 
fulcrum at N, and carries at its opposite end a swing nut /; this nut 
is fitted on one part of a screw shalt P, having aright and left-hand 
threaded screw cut thereon. The screw shaft is fitted in fixed 
bearings; by communicating motion to this screw shaft P in one 
direction or the other, so will the nuts J, /', of levers M and M!' be 
caused to approach or recede from each other, this approach or 








5, 6, 7, 8, 9, and 10 represent some of the parts detached. The 
whole of the parts are in duplicate for two eccentrics, but the 
subjoined description is copfined principally to one set of parts, the 
other set of parts being represented by the same letters with indices, 
and will be readily understood. C, C', are the eccentrics (separately 
represented at Figs. 5 and 6), which, instead of being fixed on the 
shaft A, or fitted to perform a partial rotation thereon, as usual, are 
fitted on blocks D, D', fixed on the shaft A, on which blocks the 
eccentrics are free to slide somewhat in the direction of their 
diameter, by which they are carried round; these blocks are 
separately represented at Fig. 7 in side and edge view. The 
eccentric has an opening E (see Fig. 6) formed to receive the block 
D, which in its breadth fits accurately, but is ar shorter 
e 





than the opening in the eccentric, the difference in the f 
the block D and that of the opening E being such thet eben 


I g having the effect of moving the blocks K, K', towards or 
from the eccentrics C, C', simultaneously, and so altering the 
position of the points of greatest eccentricity on the shaft A, as 
before mentioned. The screw shaft is counected by bevel gear with 
a shaft, on which is a hand-wheel under the control of the engine 
driver, who can vary the position of the eccentrics, as described, in 
order to give them, and, consequently, the slide valves, more or 
less throw, as may be desired, or to reverse the action of the engine 
at pleasure. 





Surrsumpine 18 Francs.—The Semaphore of Marseilles, in com- 
menting on the approaching admission into France of ships and 
shipbuildinz materials free of duty, says:— Long subjected to an 
exceptional régime, the principal feature in which was the constant 
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sacrifice of private industry to the views and exigencies of the State, 
it was difficult for French shipbuilders to constitute a real and solid 
trade. All that they could do was to demonstrate their aptitude to 
produce as well as, if not better than, their foreign competitors ; and 
this proof they have amply afforded. Henceforth free in presence 
of the State, able to obtain their materials wherever they please, 
shipbuilders are about to enter into the category of all other trades. 
They will enjoy all the advantages of liberty, and it is not too 
much to bope that they will display the activity and the spirit oi 
enterprise necessary for taking the rank which ought to belong to 
them. Our shipbuilding yards, however, though they are supposed 
to possess a good plant, are far from resembling those of our most 
serious competitors—the English yards. It would appear from an 
inspection of them that the building of a ship is only an accidental 
industry, and does not ordinarily permit a permanent establishment. 
We refer particularly to the building-yards of wooden vessels; but 
uutil within the last few years the same remark might also be 
applied, though in a less degree, to the building-yards of iron ships. 
It appears, nevertheless, that these are not favourable conditions for 
the economical production of ships, and that after rendering to that 
industry liberty of labour and commercial liberty it is time that the 
government, continuing its task, should ascertain if something else 
does not remain to be done. Builders, in fact, are not allowed to 
fix their industry where they please. They all depend on the sole 
proprietor of the sea-shore, the State, whose property they occupy 
under a somewhat precarious title; and, obliged to conform to its 
pleasure, they are without one of the conditions which alone assure 
the duration of such establishments—the certainty of the m>rrow. 
In some cases they are allowed, as a special favour, to occupy the 
yard necessary for the building of a ship, that yard being the 
property of the State, or even of a town. These two modes are not 
calculated to promote the development, and especially the consolida~ 
tion, of a branch of industry which a maritime people ought to 
consider as of the first order. It would be well if the government 
would examine this matter, to which, if we remember rightly, the 
president of the Chamber of Commerce of Toulon called the attention 
of the superior council of commerce in the inquiry relative to the 
merchant navy. Nevertheless, whatever may be the future conse- 
quences, one cannot deny that the bill for assuring to the shipbuild- 
ing trade in wood and iron a greater liberty, and for equalising the 
conditions of competition with foreigners, must have « favourable 
influence as regards our yards, and must aid them in regaining the 
force and vitality which for some years past appeared to have aban- 
doned them.” 

Orpnance.—The gun carriages and slides introduced by the 
Admiralty are to be tried on board the iron-clad vessel Research, 
commanded by an experienced gunnery officer, Arthur Wilmshurst, 
who has the advantage of being a thorough seaman; and, after a 
short preparatory trial, she is to proceed in search of a breeze. 
Having found this breeze, and a sufficient heavy sea, the gun upon 
the iron carriage worked by machinery, and the gun upon the 


| wooden carriage worked by tackles, are to be tested one against the 
| other, the latter having a crew double the number of the former. 


A select committee have, according to the Army and Navy Gazette, 
decided on not recommending the shunt rifling for the 7-in. guus, 
and it is said that they cannot answer for any compound projectiles 
answering fully for the 12} tons of Yin. bore. It appears that lead 
answers perfectly up to a 121b. powder charge, zinc studs up to a 
16 lb. charge, copper studs to a 20 lb. charge, and bronze buttons up 
to 25 lb., but that beyond this our experience is almost ni/. This is 
tantamount to a decision in favour of the Scott gun, the projectile of 
which does not, strictly speaking, come under the head of “ com- 
pound” shot. 








Apri 28, 1865. 


THE ENGINEER. 


263 








TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

Norice.—A SPeciaL EpiTion of THE ENGINEER 1s 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

te We cannot undertake to return drawings or manu- 
scripts. We myst, therefore, request our correspondents 
to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 


PatsEnt.— There is no such book. 
W. C. Bury.— Messrs. Spon, of Bucklersbury, will procure the book for vou. 
R. Z. (Jobn-street, Adelphi.j)—TZre article has already appeared in our 


pages 
B. A. D—We do not know ; iy it 
list of specifications. 


is, you will find it in a week or two in our 


E. D.—Holtzappffel s work on turning is the best with which we are acquainted. 
Write to a bookseller. 
T. A.—We cannot devote any further space toa subject which has already 


been thoroughly discussed. 
. B. T.—Jf the time is fixed at all, which we much doubt, it must have been 
within the last few days. Write again to the secretary. 

S. B. (Chatham. )—The idea has already been patented bu Mr. W. B. Adams. 
Youwill find it illustrated in TUE ENGINEER of August 1th, 1864, page 116. 

P. D. —You must be mistakea—no such articles appeared in 1861 as those to 
which you refer. Possibly they were published in one of our contemporaries. 

T. C. P.—The only way in which you can protect a mechanical invention is by 
taking out a patent. The first step is to get provisional protection, which 
will cost you £5 1s. 6d. in fees, remaining in force for six months At the 
end of four months you must lodge a notice to proceed, if you desire to go 
on ; and atthe end of the six months a complete specification and drawing ; 
the stamp duty on the patent which you uill then obtain beng £20. This 
remains in force for three years. 

T. S. (Paris.)—We regret that your letter has been overlooked. The subject 
to which you refer has hardly received the attention it deserves, and the 
Jormula given by one or two writers of eminence is too unwieldy to be of 
much service. The following will, however, suit you, we think, although 
it is not quite so compreheusive as you wish. It is obvious that, once im 
possession of the mean pressure between the pistons, the rest of the caleula- 
ticn presents no difficulty whatever : — Lit U represent the stroke of the smaller 
cylinder, d the diameter of its piston, | the stroke of the la rger piston, D its 


Ue P 
diameter, and P the initial pressare of the steam ; then tb: X hyp. log. 


lb? ‘ 
ieee mean pressure in pounds per square inch. 
i @ 





COAL-WASHING MACHINES. 
(To the Editor of the Engineer.) 


Sik,—For the information of your correspondent T. C., we beg to 





inform him that, for many years, we have been in the habit of making | 


coal-washing machinery. 
We have ouly lately pleted two 
pany, in Newport, Monmouthshire, Hawks, CRAWSHAY AND Sone. 
Gateshead Ironworks, Gateshead-upon-Tyne, 
April 25th, 1865. 


a: 








MEETING NEXT WEEK. 


INSTITUTION OF CrviL ENGINERRS.—Tuesday, May 2nd, at 8 p.m., “On 
Uniform Stress in Girder Work.” By Callcott Reilly, Assoc. Inst. C.E. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

THe EN@tnesr can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be suppled 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; all other 
letters and communications to be addressed to the Bditor of TUB ENGINEER, 
163, Strand, London, W.C. 
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TOWN SEWAGE FOR IRRIGATION. 


THE Craigintinny Meadows, below Edinburgh, have 
long been famous in the history of irrigation. Originally 
worthless, they have now for many years received nearly 
one-half of the sewage of Edinburgh, a quantity amounting 
to 8,000 tons, or so, per acre per annum over some 
400 acres. 8,000 tons per acre represents a depth of nearly 
80in., in addition to the ordinary annual rainfall of 2din. or 
30in. Under such fertilisation crops of Italian rye grass 
are cut every five weeks in the summer season, and of 
a weight of 80 tons per acre per annum. Such, at least, is 
the statement made by Mr. King, whose paper, read 
the other evening at the Society of Engineers, is a re- 
markable contribution to the literature of sewage ; and this 
term can now be justly applied without an offensive 
meaning. Everybody had heard of the meadows, but we 
cannot think that many were prepared to believe what 
Mr. King stated of them, Yet his account was most 
circumstantial, and, in respect of statistical detail, even 
tediously minute. There were the dates of the “ roups,” or 
auctions, the names of the lucky bidders for the let- 
tings, and the exact sum, to a farthing, paid per acre 
as yearly rent; and these rents run all the way from 
£20 to £40, or so—a sum that would buy a, great 
deal of good farming land in freehold. Here are tons of 
phosphates and ammoniacal matters, diluted to a great ex- 
tent, no doubt, but poured upon the land, and returned 
again as cattle food. Whether kept for their flesh or for 
milk, the cattle fed upon the crops thus raised must contri- 
bate greatly to the supply of food to Edinburgh. In the 
ordinary course of things all the sewage thus turned to 
account would be poured into the sea. This is, indeed, 
done at nearly every seaport town, and in the inland towns 
the sewage is turned into small and sluggish streams, until 

become sewers rather than rivers, as in the case of 


for the Ebbw Vale Com- | 


the Tame at Birmingham, the Irwell at Manchester, and 
the Aire at Leeds. For many years there have been those 
who have preached, and those who have essayed to prove 
in practice, that to waste sew: is to waste food. There 
have been many instances of the alleged successful appli- 
cation of sewage, both by irrigation and by spreading it in 
a solid or semi-solid state upon the land. If the success of 
the first mode of application has anywhere been established 
beyond dispute, it must be in Edinburgh; but there 
are those who refuse to believe in the half of what 
is told of the Craigintinny Meadows, and there are 
always those who refuse to believe in anything, if 
it differ from the ordinary course of their own ex- 
perience. It must be to a certain obstinacy of this 
kind that we owe such contradiction of evidence, and such 
opposition of belief, as prevails with regard to the utilisa- 
tion of sewage near large towns. Happily, the sewage 
commission are doing something—much, indeed, if we are 
to judge by the apparent earnestness and care of their 
reports—to bring the whole question into the region of 
settled fact. Thus they have lately issued a third report, 
bringing down our knowledge of the results obtained at 
Rugby trom 1857 to the present time. It is nearly four 
years since their last report appeared, and, great as has 
been the difference of opinion as to its conclusions, con- 


tinued experience at an has served to confirm them. | 
ay have conducted the experi- | 


Mr. Lawes and Professor 
ments made there, not only with reference to the applica- 


tion of sewage in different quantitiesto land; but they have | 


ascertained the useful agricultural, or perhaps we may 


better say the commercial result, in feeding cattle on the | 


produce of the land so fertilised. They have gone carefully 
into the corresponding production of meat and milk, 
with records of the quantities and market value of 








“strength ”—-to put it in chemical phrase—the force of Mr. 
Hawkshaw’s warning may be readily comprehended. Be- 
sides, where the water supply is deficient, and with a rain- 
fall no greater than over the metropolitan district, the 
strength of the sewage may be much greater than is desir- 
able for irrigation. Edinburgh Old Town, although an un- 
savoury quarter, and rich in sewage matter, has the 
advantage of a greater amount of rain, in the shape of 
“Scotch mists,” than London, although the advantage 
certainly is not great. 

Mr. Bateman, some years ago, broached a plan for 
bringing pure water to ame from Wales. The scheme 
would, no doubt, be a gigantic one, but not out of propor- 
tion, perhaps, to the growing wants of the metropolis. 
For domestic uses, for bathing, for manufactories, for 
fountains, and for a supply in the case of fires, not 100 gals, 
- head per day would be too much for a city like Jon- 

on. From a district having an annual rainfall of from 
45in. to 60in., as in many parts of Wales and in the West 
of England, and after dune one-third for evaporation, 
a drainage area of 250 square miles would supply this 
quantity. There should be many smaller districts from 

which the rainfall could be thus collected into one great 
trunk, and the Glasgow Waterworks, and the Croton 
' Aqueduct of New York give an idea, on a smaller scale, of 
what this trank would be. If flowing at the rate of two 
miles an hour, the water would require a conduit equal in 
| section to a circular tunnel 11ft. in diameter, or to two of 
7ft. 8in. each. Such a work, ten years hence, may be 
thought to be no greater, as measured by the resources of 
engineering and the means of the metropolis, than was the 
main drainage scheme six or eight years ago. Such a 
great living current would purge all underground London, 
besides ministering to a thousand wants at the surface. 





the products; and they have analysed the sewage at | 


every stage, before, during, and after irrigation, and they 
have extended these analyses to the grass grown and 


the milk obtained. There is a common prejudice against | 


the milk from cows fed on grass grown under sewage 


irrigation, but the commissioners find nothing to prevent | 


them from reporting that the Rugby experiments have 
solved many of the difficulties which have hitherto beset 
the whole question, and the results, they state, “leave no 
reasonable doubt of the practicability and advantage of” 
employing the sewage of towns for purposes of irrigation. 
The commissioners state, also, that they have given their 
best attention to experiments going on elsewhere with the 
same objects as at Rugby. ‘The general conclusions from 
these labours, extending over eight years, even if they do 
not go to the length warranted in the case of the Craigin- 
tinny Meadows, are nevertheless most encouraging. ‘ihey 
first state that “ the right way to dispose of town sewage is 


| to apply it continuously to land,” and it is only thus, they 





observe, that the pollution of rivers by sewage is to be pre- 
vented. The financial results derived from sewage irriga- 
tion necessarily differ, according to whether it is effected 
by gravitation or partially by pumping; and according to 
whether the sewage is turned over heavy or light soils, 
the latter being best suited to continuous irrigation. 
great portion of the Craigintinny Meadows was indeed 
once a tract of barren sea sands. “ Where,” say the sewage 
commissioners, “local circumstances are favouradle, and 
undue expenditure is avoided, towns may derive profit, 
more or less considerable, from applying their sewage to 
agriculture. Under opposite circumstances there may not 
be a balance of profit ; but, even in such cases, a rate-in-aid, 
required to cover any loss, need not be of large amount.” 
In the case of London we shall have nearly 700,000 tons of 
sewage daily to dispose of. This is taking the water 
supply at 25 gallons daily for each inhabitant, and a rain- 
fall of upwards of 20in. per annum over the whole area 


drained. Making every allowance for escape into the | 


river, we cannot fix the average quantity at less than 
500,000 tons per day, sufficient, at the Edinburgh average, 
to irrigate nearly 25,000 acres of grass lands. As now 
arranged, this enormous mass of sewage will be poured into 


the Thames, not so far down but that some of it may, per- | 


haps, return to plague us, and in no case can any direct 

ood result from the addition of this torrent to the estuary. 

alf a million tons of sewage daily would form a cascade 
pouring a foot deep over a weir 60ft. long, and it would filla 
canal 33ft. wide and 3ft. deep, flowing at nearly a mile and 
ahalf per hour. To lift this sewage, say, 15ft., would re- 
quire about 500 indicated horse-power, and, thus lifted, it 
would flow by gravitation, in proper channels, miles away 
to the sands on the Essex coast. Messrs. Napier and Hope 
are urging this scheme, and from the vast mass of the 
sewage to be dealt with there seems to be much in favour 
of its probable success as a commercial speculation. 


Their proposition, it is true, contemplates only the | 


sewage from the northern drainage, but even this would 
supply a great tract of land. It would be unnecessary to 
count upon any such result as that attained near Edin- 
burgh, even if it were possible. If the value of the 
irrigated land were raised by even £5 per acre per annum, 
instead of to from £20 to £40, as shown by Mr. King to 
have been the case with the Craigintinny Meadows—which 
were originally worth nothing, or next to nothing—there 
would still appear to be a large margin for profit. 

While upon the subject of sewage irrigation we must 
remember that the amount of sewage and the thorough 
action of the main drainage will depend upon the sufficiency 
of our water supply. At the rate at which London is 
growing it may not be long before we shall be compelled to 
ask where we are to get our water. It may be found, too, 
that quantities of water not before required in London will 
now be needed to keep our great sewers flushed, and there 
are those among our ablest engineers who apprehend that 
we shall suffer seriously from a probable deficiency of 
water for this purpose. Before we had any news of the 
Russian pestilence, Mr. Hawkshaw stated, in the Institu- 
tion of Civil Engineers, that there was much reason to fear 
that, when our great sewers were in full work, the escape 
of noxious gases and effluvium through the soil would lead 
to such epidemics as London had never known. If the 
sewers, instead of being conduits of very dilute sewage, 


should come to be reservoirs of foul matter of great | getting their hands an 


A| 


THE HEALTH OF ENGINEERING WORKERS, 


ONE of the wise saws for which one is often finding 
modern instances, is that a man at forty is either a fool or 
a doctor. By that period of life a man generally gets to 
| know the things that do injury to his health, and he has 
| also acquired much similar experience by observing others. 

But, in order to get as old as forty, he must have more or 
| less observed the laws of health—a total disregard of 
which is punished by Nature with the penalty of prema- 

ture death. Perhaps with even worse than death ; for, 
| when a man’s working capital is his health, it must be 
| often better to be quite dead than half dead. Details, as 
| we are, in the vast machine called society ; called upon to 
| perform certain one-sided duties, few of us can strictly con- 
| form to the lawsof health. Even inthecomparatively narrow 
precincts of an engineering works there are a number of 
| classes whose physical life is subjected to very differing 
conditions; and these conditions, and the kind of work 
|performed daily by these men not merely affects 
‘their physical characteristics, not merely often deve- 
lopes one set of muscles at the expense of another 
set, but also affects their moral characters. The heavier 
and coarser the kind of work, the rougher the class 
of men performing it. The contrary is also the case, 
| as more refined labour proportionately polishes and refines 
the worker. The smithe and forgemen in an engineering 
workshop generally form the roughest class, and there is 
then a delicate gradation, as to refinement of manners 
land customs, from them to the pattern-makers and 
draughtsmen—smiths, boilermakers, fitters and turners, 
erectors, moulders, pattern-makers and draughtsmen. 

With respect to the health of these working engineers, it 

is probable that statistics would show different results, a 

shorter or a longer life, for each class. 

Leaving the workshop, there can be no doubt that the 
working life of a navvy is the ideal of good health. Ac- 
cordingly, the most healthy of all engineering workcrs is 
undoubtedly the railway navvy. Working always in the 
fresh air—that elixir of life—fed with good beef and 
mutton, his lungs have fully expanded, and his whole 
physique has a bioom which makes these men, as a class, per- 
haps the finest human animals in the world. Fresh air 
and exercise seem, indeed, to correct every evil effect, even 
that of intemperance, even that of poor tood. Potatoes 
and fresh air produce more and healthier flesh than stalled 
oxen eaten by people whose lungs, however, are ted with 
bad air—the air with which dwellers in cities mutually 
poison themselves. The erectors of machinery may also be 
said to lead a very healthy life, and free from those one- 
sided influences of muscular action or of situation that 
always do bodily injury sooner or later. Fitters and 
turners, working in well-ventilated shops, with a continual 
change of position, and no set of muscles being more par- 
ticularly strained than others, may also be said to have a 
| very healthy occupation. In fact, now that all heavy 
| chipping and filing is done away with, and that the hand 
| tool is almost wT cane by the slide rest, the 
work may be said to be almost easy. It is only seldom 
that either class have to lift heavy weights, for which 
tackle is generally fitted up, or the helping hand of 
|a labourer may be appealed to. When much brass- 
| work has to be filed or turned, there is certainly an 
|element of ill-health, which, in badly-ventilated work- 
shops, might be serious. Some of the dust thrown off 
by the work revolving in the lathe may get into the lungs ; 
and, in the absence of strict cleanliness, verdigris may be 
absorbed through the skin. The dust which fills the shop 
wherever an old-fashioned grindstone is turned down, must 
also be unwholesome. Journeyman grinders are also ex- 
posed to danger from the stone bursting—a disaster which 
not so unfrequently occurs. The peculiar pale aspect. of 
brass fitters and turners is certainly noticeable; and a 
similar observation can be made in the brass foundry. Iron 
is the only metal which is not inimical to the human frame; 
and probably no evil effects result from its absorption 
through the skin. Fitters whohave been long working on 
brasswork often have a perceptible green tinge about the 
hair of the head. ‘The best means of counteracting the evil 


effects of verdigris is to drink plenty of good milk. Men 





who are engaged for 


P pre in cutting screws and nuts, 
clothes constantly soaked in rank 
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oil, generally have a very bilious look, and are, indeed, 
more or less affected in this direction. 

Boiler-makers, as a class, area healthy set of men. They 
ge aed suffer in their sense of hearing, getting more or 
ess deaf, sooner or later, through the continued noise 
amidst which they work. Even when absent from the 
workshop, most of them suffer from a sort of singing in the 
ears. A good deal of the injury to the sense of hearing 





would be prevented by the use of a little cotton wool, 
against the fine threads of which the waves of sound would 
break before striking the tympanum. Smiths are scarcely 
so healthy, and, especially in shops with iron hoods, are, in 
summer time particularly, very liable to take colds, and to 
affections of the liver. This is particularly the case with 
those witha weakness for drink. The use of flanne! under- 
clothing is of great good to men liable to the alternate hot 
and cold of asmithy. Both smiths and founders generally 
have a more or less pallid appearance. 

But, undoubtedly, the most unhealthy of all occupations 
in an engineering workshop is that of the draughtsmen ; it 
is with them that the greatest destruction and wear 
aud tear of life take place, and, paradoxical as it may 
appear, an ordinary draughtsman ought to start with an 
originally stronger constitutiun than even a forgeman. It 
is a popular fallacy to put weak, narrow-chested youths to 
a sedentary occupation—although this is just the thing done 
by fond parents. With fresh air, muscular exercise, and 
good food during the years of growth, a weak youth may be 
developed into a strong, healthy man. On the other hand, 
an originally powerful stamina may even withstand the most 
unfavourable hygienic conditions. Even a sbort experience 
and memory must recall to all of us numbers of young men 
who have been cut off very early, mostly through lung and 
chest diseases, after working for years at a drawing-board. 
At tirst sight, it does not appear why working for years at a 
drawing-board should tend to deteriorate the health, and 
shorten the life, more than any other sedentary occupation 
—more than that, for instance, of a counting-house clerk. 
The working hours are, perhaps, pretty much the same, 
with a similarly sedentary life; but the two cases are, in 
reality, very different. In the first place, there is the 
cramped, confined position over a large board on a flat 
table, whereas the book-keeper is writing on an inclined 
desk, ‘There is often more or less pressure on the stomach 
and chest, and the whole work requires a stoop at a 
narrow angle. This cramped position has a marked effect 
on those beginning very young; and but few draughts- 
men who have begun very young, and have kept 
constantly at it, could be picked out as tolerably healthy 
men. ‘Then comes an amount of greater or less call on 
the attention and thought—which is, at any rate, more 
required than in the work of a book-keeper, which, however 
monotonous, is less straining from the very monotony. We 
have often thought that a sort of easel might be used for, at 
any rate, some classes of mechanical drawings. A painter, 
standing and freely using his arms in front of an easel, 
has seldom round shoulders, and is not often subject to 
consumption. Whatever evil effects the long continuance 
through years, and especially during the years of growth, 
may be produced by draughtsman’s work, it is clear that 
they must be greatly intensified by long hours, while com- 
paratively shorter hours of work would greatly modify 
them. It is certain that the experience of most men must 
show that mechanical drawing, as regards health, must be 
more injurious than clerk’s work. We do not think that 
draughtsmen should be required to work such long hours 
as clerks. Nevertheless, there are some establishments, 
especially in the North of England, where draughtsmen 
are required to work such long hours as from eight to six, 
or even to half-past six, and with only one hour’s intermis- 
sion for dinner. A juster requirement, and one probably 
equally profitable in the end to employers, would be to 
make the hours of work from nine to six, with one and a 
half hour for dinner. Here, in the metropolis, the work- 
ing hours are generally only from ten a.m. till five p.m.— 
sometimes, indeed, even shorter. Nine and a half hours 
to be cooped up, bending over a drawing-board, is much 
too long a day’s work. ‘The results are to be seen in pre- 
mature decay and often early death, especially with those 
who begin early in life. However much the effects of such 
work may be mildened by an originally strong constitution, 
by great care as to health, and by other favourable circum- 





stances, the fact is patent that drawing is a most unhealthy 
occupation, We feel confident that no high-principled | 
man, if only provided with some medical knowledge, | 
would work his draughtsmen longer than seven or eight | 
hours a day. We should say that such would also be the 

opinion of a jury of medical men. Of course, we do not 

speak of times when there is a sudden push for work, and 

when muck longer hours are required ; but we consider 

that this strain on the men should not last for months. 

However much the desire to wear a black coat and 

to have a pair of soft hands may generally prevail, we 

should say that there is as much, or more, chance for a man 

of some education to advance in life in the workshop as in 

the drawing office. For our own part, having tried both, 

we should prefer to work at the vice. There is here, cer- 

tainly, greater likelihood of a long life. Fitters do get old, 

but an old draughtsman is as rare a being as an old post- 

boy or a dead donkey. 


THE MANUFACTURE OF ENCAUSTIC TILES BY MACHINERY. 


For centuries the manufacture of encaustic tiles was so 
far neglected that it is even questionable if it were not one 
of the lost arts. It was revived in this country about 
thirty-five years ago by the late Mr. Samuel Wright, of the 
Staffordshire potteries, who patented his process, and im- 
mediately thereafter granted a license to Messrs. Minton 
and Co., by whom encaustic tiles, thus made, have ever 
since been produced. By encaustic tiles we mean more 
particularly the ornamented square tiles, or “ quarries ” of 
Gin. or 9in., as distinguished from the small, thin, and ex- 
aoe ng 2 hard blocks employed in mosaics, and which, as 
made from material in the dry state, owe much of their 

nt cheapness and perfection to the skill and labour of 

r. William Bridges Adams. The larger encaustic tiles 





are made from plastic clay, and are generally ornamented 


with a pattern or device in a different colour from the body. 
Thus far, by Mr. Wright’s process, these have been m 
entirely by hand. An iron frame, of a form correspondin 
to the edges of the tile, is fitted with a separate top an 
bottom, the part forming the face of the tile being of 
plaster of Paris, with the intended ornament or device 
raised upon it in alto relievo. The marls used for the better 
class of tiles were generally first reduced ‘o a slop state, 
then sifted through a fine lawn and dried, until just 


| enough moisture remained to give the proper degree of 


plasticity. A fine quality of clay is filled into the bottom 
of the mould to a thickness sufficient to give a “ veneer,” 
and the body of the tile is then filled in with a coarser 
quality of clay, upon which, under the ornamented face of 
the mould, another veneering of fine clay is placed. The 
moulds are made of plaster-of-Paris because the clay 
would stick to iron, and the plaster is found to be 
very hard and strong for the ‘purpose, besides being 
capable of readily taking any desired impression when first 
formed, and before the plaster “sets.” The tile being 
formed, under some pressure, within the mould, is then re- 
moved by carefully taking the mould apart. A thin mix- 
ture, calied “slip,” of a fine clay which burns to another 
colour, is then poured over the impressed face of the tile, so 
as completely to fill up and overflow the pattern. In this 
state the tile is dried to the cousistency of hard cheese, 
when the superfluous “slip” is scraped off down to the 
veneered face of the tile, by a thin plate of steel. The 
pattern is thus brought clearly out to view, and the face of 
the tile is smoothed according to the skill of the workman. 
The tile, or quarry, is then ready for firing in kilns, Where 
the different clays employed have a uniform rate of 
shrinkage, the pattern perfectly fills the impression, leaving 
no cracks or lines of separation; and although the “slip” 
forming the pattern is filled in toa depth of only one- 
eighth of an inch or so, it cannot, where the clays and the 
burning are good, be separated by blows from the body or 
veneering of the tile. 

It will be evident that the manufacture of tiles in this 
manner cannot be a rapid process. ‘The labour alone for 
each dozen tiles costs from 1s. 9d. to 6s., according to the 
intricacy of the pattern, or to 5s. 3d. to 18s. per square yard. 
It is from their cost, under so slow a process of manufacture, 
that encaustic tiles are not in greater use. It has for years 
been an object to produce them, if possible, with the aid of 
machinery, and it now appears that this is likely to be done 
with every prospect of a most extensive introduction 
of machine-made tiles into use. Mr. Sumuel B. Wright, 
the son of the gentleman by whom the hand process was 
first brought into use in modern times, and Mr. H. T. Green, 
have for the last eight years been engaged in perfecting 
machinery, now in experimental use at Hanley, in the 
Potteries, and which appears to produce perfect tiles at a 
very moderate cost. ‘I'hree pug mills are employed, one in 
the centre to work the coarser or body clay, and one at each 
side to pug the finer or veneering clay. The three clays 
are delivered in streams between a pair of polished rollers, 
which press them firmly together intoone. ‘The continuous 
slab thus formed, of slightly more than the intended width 
of the tile, is received upon a travelling table, which 
carries it under an impression roller, having the plaster dies 
giving the intended pattern. As soon as the moving slab 
of clay has been impressed or stamped, it is cut by a 
guillotine wire cutter into 6-in. lengths, or whatever length 
corresponds with the size of the tile. Thence the tile 
passes under a trough, from which the “ slip ” is churned 
into the impressions, by means of agitators worked me- 
chanically. ‘Thence passing out, the tiles are removed 
from the travelling table, and taken to the drying room, 
to remain say forty-eight hours. ‘Ihe rate of motion of the 
travelling table is about 12ft. per minute, corresponding 
to 14,400 tiles Gin. square per day of ten hours, supposing 
the machinery to work without interruption. It is at once 
apparent that the advantage, at this rate, over hand labour 
is enormous. After the drying the superfluous slip is 
removed by a rapidly revolving cutter, which brings out 
the pattern perfectly, and leaves the surface of the tile 
smooth and flat. ‘lhe edges of the tiles are then trued 
upon the side of a revolving stone, although a better mode 
of bringing them to the square might, no doubt, be adopted. 

The cost of labour for attending such a system of ma- 
chinery amounts to an exceedingly small sum,upon each 
dozen tiles made, and it is probuble that the finished tile 
may be sold at a price no greater than the cost of labour 
alone by the hand process. 1t will be understood that, by 
machinery, the most complicated patterns can be made as 
readily as the simplest, so that, as compared with hand- 
labour upon highly ornamented tiles, the saving by the 
machine process will be still greater than would even at 
first appear. ; 

And the important manufacture to which the machinery 
is equally applicable is that of ceramic ornamentation, and 
indeed richly impressed blocks of terra cotta have aiready 
been made at the rate of 5,000 square feet per day, and 
except in the original cost of the moulds, the most elaborate 
designs are produced as cheaply as the simplest. Terra 
cotta ornamentation has long been used, but at compara- 
tively great cost, and it is found that, when made by hand, 
only a quality of clay can be used which will not stand 
the weather. When made by machinery a much more open 
clay can be used, and of a quality which is known to bear 
frost and rain, Large slabs, too, may be made, and it is 
believed that the price at which they may be produced 
will not much exceed that of stone at the quarry, without 
labour. The ornamentation which may thus be cheaply 
given to the most durable quality of terra cotta is such as 
could not be kad in stone except at an enormous expense, 
and if, from injury by weather or by soot, or mechanical 
means, it were found necessary to renew the terra cotta at 
any time, the cost of doing so would be very moderate. 

The entire elevation of a plain brick building could thus 
be covered with richly-moulded terra cotta at a cost pro- 
bably not greater than 1s. 6d. per square foot of surface 
thus treated. Bricks with dovetailed ends, now easily 
made by machinery, would be built into the wall, and so as 
to project 2in. or 23in. from the face. When the brick- 
work had been carried up to the height of a block of the 





ornamental facing, a course of this would be affixed, and 
the joints run in with cement grout. Another height of 
brickwork and ornamented blocks would then be carried up 
in the same manner, and so on to completion. It is prob- 
able that a building of an ornamental character could thus 
be erected in less time and at less cost than a plain un- 
sightly edifice of the kind of which so much of our so- 
called “street architecture ” now consists. 





Panis INTERNATIONAL Exutnition Burtpinc.—We hear good things 
of the design that is determined on for the exhibition building of 
1867, and which is to be erected in the Champ de Mars. May the 
doings of peace ever thus supplant those of war. The centre of the 
rg occupied with a garden, round which radiate the courts. 
—Builder. 

Dosiin Exursition Parace AND Winter Garpen. ~The. perma- 
nent buildings may be classified under two heads, viz., the main 
building and the winter garden; the former of which is a stone 
structure, the latter of iron and glass construction. The main 
building contains a grand central entrance hall, with two rows of 
Caen stone columns, and a principal staircase leading to the gallery 
above. The lower hali is intended for sculpture, and the upper as 
a picture gallery, having a curved ceiling. divided into compart- 
ments by cast iron arched ribs. Round the gallery railing pedestals 
are placed, to receive groups of statuary. The large concert hall, on 
the left hand of the entrance hall, provides accommodation for 3,000, 
the end of which opens into the winter garden building, and thereby 
greatly increasing that number, and on ordinary occasions enables 
the hall to be speedily emptied. This hall is also surrounded by 
two main corridors, with doors leading into the same; and off the 
corridors are cloak-rooms and rooms for the orchestra use. The 
orchestra will accommodate atout 1,000, and underneath are larze 
rooms for the band, and the double staircases leading to the same, 
On the right end of the entrance hall is the small concert ball, 
intended to accommodate 1,500, floored over on the level of the 
gallery for the purpose of obtaining an additional large picture 
gallery. This concert hall is arranged so as to admit of private 
theatricals, At the end of the hall is a large practice room. This 
hall is also surrounded by corridors and cloak-rooms, together with 
orchestra accommodation. All the main corridors lead into the 
winter garden, both on the ground floor and upper floor. There is 
in the main building on the upper floor a large dining hall, 30ft. 
wide by 107ft. long, capable of being divided by a partition, the full 
width of the room lowered with a double partition by means of crab 
winches. On the upper floor there are also provided off the 
corridors cloak-rooms for the use of the galleries of both concert 
halls; also board-rooms and offices, and important staircases. At 
the rear of the small concert hall (upper floor) is a lecture room for 
500 persons; also an extensive permanent picture gallery off the 
corridor, and the adjoining gallery of the winter garden. Special 
attention has been devoted by the architect to the easy access and 
egress to the several portions of the buildings, and ample water- 
closet and lavatory accommodation is provided throughout the 
buildings. The winter garden is nearly 5v0/t. in length, and con- 
tains a circular transept in the centre, leading into the pleasure 
grounds by means of a colonnade and steps on to the terrace, 
Opposite each colonnade, breaking the line of steps, is a grauite 
block to receive vases. A portion of the winter garden continues 
round the side of the main building towards the frout of same, 
intended to be used.as a permanent exhibition, the roof of which, 
to reduce the amount of light, is covered with zinc, laid in rolls, 
by the Vieille Montagne Company. It is intended to have a large 
fountain and canal in the centre of the winter garden at the circular 
transept, which has been floored over at present, the space being 
required by exhibitors; but there are fountains in the pleasure 
grounds, and a handsome and extensive cascade, seen from the 
entrance hall in an eftective manner. Beside the exhibition build- 
ing is a large permanent annex, for machinery in motion, fitted up 
with two engines, one for pumping water throughout the building 
and to a large tank on the top of same, supplying fountains in the 
gardens. This engine also supplies hot and cold air, as required 
throughout the various Luildings, through large flues, 4{t. 6in high 
by 3ft. wide, which are constructed underground, and run along 
the various corridors, branching into the concert halls and all the 
important rooms, and through shafts into the galleries and rooms 
above. By this meais the various halls can be charged with heated 
air, moistened to suummer temperature, and discharging into large 
shafts constructed from the ceilings of the concert halls, dining 
rooms, &c., through the roofs externally, worked by means of a fan. 
There is also an annex for carriages, aud one for machinery not in 
motion; anda fourth for first and second-class refreshment rooms 
and retiring rooms, lavatories, &c. The principal entrance to the 
buildings is from Earlsfort-terrace, through six pairs of gate 
entrances, for entrance, exit, and foot passengers. The grounds 
and drive in front are enclosed with a handsome chain railing and 
rock-face wall: there is also an entrance through the pleasure 
grounds by Harcourt-terrace. We publish in our present number 
an interior view and details of the iron and glass portion of the 
building as seen from about the centre of the northern transept, 
and which is now fast approaching completion. The inaugural 
opening of the exhibition by his Royal Highness the Prince of 
Wales is fixed to take place on the 9ch of May next. The general 
dimensions of the building are shown by scales on the page 
illustrating details, The skeleton of the building is entirely of 
iron, and is in no way dependent on timber for its support, being so 
constructed that the side inclosures, gallery-flooring, roofing, &c., 
simply perform their respective duties as inclosures and platforms. 
The building is on plan multiples of squares of 16ft. 10in., by 
which arrangement a certain regularity in the lengths of the cast- 
ings ic obtained, which is a great desideratum in all iron buildings. 
The Great Exhibition building of 1851 was set out on squares of 
24t. The dimension of 16ft. 1Uin. for the Dublin Exhibition was 
governed by the required dimensions of the masonry portion of the 
buildiug. ‘Tbe principal novelty in this structure is that the thrust 
of the arched roof is resisted without the assistance of diagonal 
bracing, which has almost invariably been introduced in buildings 
of this class, forming obstructions and giving the idea of after- 
thoughts. It will be seen by inspection of the section, that, by 
means of the buttresses, the thrust of the rvot is conveyed to the 
second tier columns, which are strongly secured to the small arched 
roof girders, aud connected at the bottom to the first tier colu . ns. 
This arrangement causes a transverse strain on the columns, to resist 
which they are made thicker on the sides exposed to this strain. 
The first tier columns are again firmly connected to the transverse 
bracket girders at the top, and to girders uuder the floor level, thus 
completing a rigid framework to resist the thrust of the arched 
roof; the sections of the columns aud girders, and the strength of 
the wrought iron connexions, having been all carefully calculated 
to resist the various strains. ‘Ine gallery flooring is trussed by 
wrought iron rods, arranged diagonally in plan, by whici: arrange- 
ment the vertical pressure is at once brought on the columns and 
not transmitted by the girders, thus leaving them to their assigned 
duty of bracing the structure to resist the thrust of the roof. By 
this arrangement of the truss rods they also form a horizoutal 
bracing to the galleries, which have recently undergone a severe 
practical test as to their strength and rigidity by the marching of 
troops over their entire extent. _The columns, girders, buttresses, 
and gutters throughout the building are of cast 1ron. The arched 
ribs of the main roof are of wrought iron, and the purlins of cast 
iron. The northern and southern transepts are enclosed and covered 
with glass fixed in wood frames and bars. The courts are partially 
enclosed with corrugated iron, and the roofs covered with zinc and 
glass. The architect is Mr. A. G. Jones, of Dublin ; the engineers 
are Messrs. Ordish and Le Feuvre, of Westminster; the general 
contractors, Messrs. Beardwood and Sons, of Dublin; and the con- 
tractors for the ironwork, Messrs. Rankin, of Liverpool. The 
decoration of the buildings has been entrusted to Mr. Doyle ; the pre- 
vailing colours are green and grey on the columns and ribs.— Builder. 
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Art Applied to Industry. A series of Lectures, by Wim11am 

a T.KJ.,.B.A. London: John, Henry, and James 

arker, 

Mk. BurGes is evidently one of the most intelligent and 
best informed in the ranks of the artistic army which wars 
with the ugliness of the present generation. The volume 
which he has given us is Seas on a series of lectures deli- 
vered by him to the Society of Arts, and it relates to the 
artistic side of a great many manufactures. The informa- 
tion it contains is very extensive, and the author shows 
remarkable familiarity with the artistic industry of the 
ancient world. He seldom attempts, however, to teach 
modern manufacturers what they ought todo. He con- 
demns their work, and tells them what has been done 
formerly, condemning in rather general terms for the most 
part, although he is abundantly willing to acknowledge 
the merit of much that is manufactured at the present day. 
A want of practical suggestiveness is the fault of his 
book; and we are disposed to think that he is rather too 
ready to abuse the decorative systems of our own time: 
for instance, in speaking of domestic interiors, he com- 
plains of “the wretched white ceiling over our heads, 
“ which hurts our eyes whenever we look up ;” and he says, 
further on, “of all the horrible inventions of modern 
“times, perhaps, that of covering the walls with an im- 
“ mense sea of diaper, printed on paper, is the very worst.” 
Considering the exquisite delicacy of the finest wall papers 
which have been produced of late years, the abolition of 
staring patterns and “loud” colours, this sweeping sen- 
tence is a little too strong. Would our readers prefer a 
drawing-room ornamented by means of a good mdern 
paper, with soft, creamy tints and glistening golden 
threads running through a faintly defined and mazy pat- 
tern, or a wall decorated as follows :—* ‘Thus, a good plan 
is to colour the lower part of the wall one colour—say, 
“ red—up to about 6ft. 6in. from the ground, and then to 
“ place a lath of wood—say 3in. by tin.—laid flat against 
“the wall, the lower side of this containing hooks, where- 
“ with to hang pictures, the said pictures being on a level 
“with the eye. . . . Immediately below the ceiling 
“comes a dep border, with foliage, animals, children, 
“ shields, &c., which does duty instead of our modern cor- 
“ nice, besides being a great deal more interesting ;. then, 
“ between this border and the 1.th comes the decoration 
“‘ paper; and here, if you must have a wall paper, is the 
“ space for it, or stamped leather, or the imitation of it.” 
At first it seems as if Mr. Burges is giving us his notion 
of what a wall should be; but he gradually slides into the 
descriptive style, and evidently brings in this suggestion 
from the stores of his memory, and not from those of his 
imagination. 

Our lecturer does not confine his attention to architec- 
ture and domestic utensils, Apropos to the ornamentation 
of metal work he refers approvingly to the colouring of 
the Charing Cross Railway Bridge; but there is a sting in 
this recommendation, for he adds—* but, still, engineering 
“ works are generally so ugly that one is apt to be thank- 
“ faleven for small mercies.” ‘That engineering works are 
often ugly, and that engineers do not, as a rule, pay suffi- 
cient attention to outward beauty of form, we are ready 
to grant; but, perhaps, Mr. Burges bears down upon us 
rather too hardly. Without seeking it engineers very 
often attain a kind of beauty in their work which is best 
fitted to grace it. In the perfect neatness, for instance, 
and in the obvious utility of parts in good machinery, 
there is a great deal of beauty to a trained eye; and, so 
far as mechanism is concerned, it is Lot necessary to con- 
sider the taste of any untrained observer, because machinery 
can only be beautiful to those who comprehend it. In the 
case of great engineering works which are more or less 
architectural in tneir character it is, no doubt, desirable to 
make concessions to the unscientific taste. ‘This is not 
always done ; and the wrought iron girder bridges, which 
span so many of our streets in these days of urban rail- 
ways, are ugly, it must be admitted, in the architectural 
sense, though, even in them there is something pleasing to 
the scientific eye in the exhibition of the means by which 
the natural weakness of the straight line is counteracted. 
Then, again, most writers who deal with the sesthetics of 
construction are careful to insist on a system of decoration 
which shall reveal rather than conceal the purposes of the 
structure. In Gothic architecture, for instance, it is 
admitted that the external ornamentation ought to indi- 
cate the internal arrangements of the building; and this 
rule certainly holds good as far as engincering works are 
concerned. It would, therefore, be a great violation of 
good taste to ornament the straight oridges to which 
we have alluded in such a way as to conceal the girders, 
and delude the observer as to the causes from which they 
derive their strength. At the same time it is always pos- 
sible to devise systems of beautification which shall be at 
once beautiful and pleasing. Where the girders rest on 
masonry, for instance, there is room for decoration at the 
points of support; and when they are sustained by 
columns, it is always possible to avoid the ugly effect 
produced where a rectangular plate is allowed to rest on 
a circular surface. The ugliness of many girder bridges 
arises from the fact that a round column with a round 
capital is used to uphold a straight girder, which passes 
across it but does not cover it. ie would always be pos- 
sible, by making use of some modification of the Corinthian 
capital, to obtain a supporting surface which should 
exactly coincide with—and be entirely covered by—the 
object to be supported. 

We quite agree with Mr. Burges in thinking that the 
dull, uniform colours which are generally laid over iron 
structures might be varied with advantage ; but it is diffi- 
cult to know precisely what he means when he says—“ In 
“ the cast iren bridges why shouid not the void spaces be 
“ filled in with raised work, representing men, animals, 
“ or foliage, instead of the inevitable circle, or St. Andrew’s 
“cross.” Wherever a cast iron girder is used in a bridge 
the span must be so small as to leave little room for such 
elaborate decoration as he proposes, and there can scarcely 
be, in such cases, any “ yoid spaces,” whose blank expanse 





can shock the eye. Where engineers use masonry or 
brickwork there is seldom much to complain of. ‘Their 
work is, as a general rule, remarkable for its great neat- 
ness and finish, and, in this respect, is often dsomer 
than the work of architects. Utterly without decoration 
its massive grandeur fully satisfies the eye ; and its appear- 
ance of solid strength might be marred by filagree work 
of flowers or leaves. r. Burges would "Sons the 
np ne deform their work to please the 
and disguise its scientific beauty from those whom this 
can be appreciated. He speaks with poemadl. of the way 
in which he imagines that our ancestors of the twelfth or 
thirteenth century would have treated a locomotive if such 
a machine had been invented in their time :—“ Perhaps 
“ they would have converted the locomotive :nto the form 
“ of a dragon, vomiting the smoke through his upraised 
“ head, his body and wings being rich with gold colour, 
“ tin, and brass, and perhaps even great crystal balls would 
“ do duty for eyes.” It may be that a man who looks at a 
locomotive as a confused assemblage of parts whose purpose 
he cannot understand, would admire this tawdry monster; 
but to us it seems that a modern English locomotive, clean, 
bright, and completely free from superfluous parts, is infi- 
nitely more beautiful in the simple majesty of its Titanic 
stre.gth than if its smooth and gleaming sides were 

lastered with wings, and its slender upright funnel tortured 
into a grotesque representation of a griffin’s head. We 
totally deny that locomotives and steamboats are, as Mr. 
Burges calls them, “ugly things.” Some are ugly, no 
doubt—there is no great beauty about a river tug, sitting 
flat on the water like a raft, with paddles out of proportion 
to its size, but the tug is designed to fulfil a humble duty, 
and need not be beautiful any more than a coal barge. A 
first-rate steam vessel, however, with raking funnels, long, 
tapering bows, paddle-boxes ornamented with a simple 
golden star, and nothing, either in rigging or build, which 
can interfere with her speed, is as beautiful an object in 
her way as a frigate in full sail. She is perfectly symme- 
trical, and perfectly suited to accomplish the object of her 
existence; and her appearance is, therefore, eminently 
gratifying to the trained eye capable of appreciating her 
points. By all means let engineers consider the appear- 
ance of their work, bat let them seek to make it beau- 
tiful by making it perfectly fit to fulfil the end in view. 
There is no need for them to forswear decoration alto- 
gether, but such decoration should be designed rather to 
bring out than to conceal the duty which various parts of 
the structure or machine have to perform. The gilded nuts 
and bolt-heads of the Charing Cross bridge are in perfectly 
good taste, for a reason which Mr. Burges fails to see. 
The gilding attracts the eye to the parts which knit the 
structure together and give it strength. If the gilding 
had been distributed in spots on the girders the same effect 
might have been obtained to the merely artistic eye, but 
to the scientific observer it would have been hideous. 

Though we find some fault with Mr. Burges’ idea of 
decorative engineering, it must not be supposed that we 
wish to speak unfavourably of his book as a whole. As 
we have said, it displays great knowledge of decoration, 
and few men could read without learning from it. A 
great purpose is served, moreover, in this age of utility by 
the emphatic assertion of the importance of beauty. 

The subject is not altogether without a bearing on morals 
and social science. It is a new idea still to some persons that 
beauty, in any of its varied forms, can be of serious import- 
ance. Men who are not concerned in any way with artistic 
occupations—who are plunged in the engrossing pursuit ot 
wealth—in whom industry has become an instinct, and 
self-sacrifice so habitua! that pleasure would be almost a 
pain, are apt to feel something like angry contempt for 
anyone who professes an earnest regard for what Sir E. B. 
Lytton calls “the beautiful.” ‘Io the vast masses of men 
who are men of business and nothing else, the world is an 
enormous office or factory, life a species of indenture, and 
the enforced repose of Sunday the penalty of our primeval! 
fall. ‘They forget that commercial success is not an end in 
itself, and that work ought properly to be regarded as sub- 
servient to pleasure. Starting with the laudable resolution 
to sacrifice their enjoyment of the present to their well- 
being in the future, they continue to do this after the future 
has been reached, and thus unconsciously defeat their own 
original purpose. For them the beautiful has ceased to 
exist, for the perceptive senses have been deadened by dis- 
use. This is a greater evil than they can understand. 
It tends to make the world a gloomier abode than it need 
be; to make those whom they influence ashamed of their 
finer and more delicate feelings—to make them pitiless in 
exacting prolonged industry from their dependents, and 
indirectly to encourage gross and degrading pleasures; for 
their sons, finding enjoyment discountenanced, seek it alone, 
and miss their way in the search. Their father devotes 
himself to teaching them to work—it does not occur to him 
that he ought to teach them how to enjoy life in the right 
way. In reality work and play are not enemies, but triends 
and allies. We should toil not that we may toil again, 
but that we may eirn repose; we should strive, not that 
we may acquire the habit of striving perpetually, but that 
we may win our “> @ position in which strife may be 
no longer needful. We should do even more in the interest 
of ease and happiness—we should, if possible, make our 
toil pleasant, and gratify the nobler aspirations of our 
nature, even while we work. 

The artists who endeavour toapply their art to industry, 
who decorate the common objects arounds us, and try to 
give a prettiness to useful things, help, in their small way, 
towards this desirable consummation. They do not 
materially enhance the happiness of mankind when they 
produce a tasteful jug, judiciously blend the colours in the 
pattern of a carpet, or even when they ascend to higher 
things, and beautify domestic architecture or public 
monuments, but they proceed in the right direction, and 
do something towards undermining the pernicious venera- 
tion for work of which we have been speaking. ‘I 
show that a thing is not necessarily perfect because it is 
useful—that it ought to be beautiful as well; and they lead 
srg to see that a life which is simply useful, without 

ing graced and refined by pleasure, is ugly and 


—— taste, 


abominable. It is not necessary for them to dilate on the 
ethics of their undertaking—it is not even necessary for 
them to perceive that the enterprise on which they are 
engaged has any bearing on ethics. They do good service 
in any case. 








Tue Prussian Navat Estimates.—The Navy Bill has at last 
| appeared. It is the most voluminuus and must iuteresting State 
| paper the Government has laid before the House this session. The 
entire document con.prises the preamble, the bill, a plan for the 
increase of the Prussian navy, and a chart of the works to be con- 
structed in the Bay of Jahde. After a few preliminary remarks, the 
=> goes on to say :—* The creation of a war harbour upon the 

altic Prussian coast can be dispensed with for the present, as Prussia 
is now in possession of an excellent harvour in that sea, where she 
can establish an arsenal adequate to the wants of her fleet without 
loss of time. Inquiries show that the portion of Kiel Bay nearest 
Friedrichsort is especially fitted for such a purpose, as, apart from 
the depth of water, the buildings upon the shore can be secured 
against bombardment, both from sea and land, at comparatively 
small expense. This arsenal will occupy the greater part of the 
tolerably straight shore between Friedrichsort ana the Vosbrock 
hills. ‘Lhe entire cost of the intended wuarfage will be 3,500,000 
thulers. To this sum must be added the amount required tor forti- 
fications. The objects here in view are:—1. Lfficient defence of the 
entrance into Kiel Bay. 2. Perfect security of the barvour and 
wharves, with all appurtenances, against bombardment from the 
land side. 3. Security of tue arsenal ag«inst surprise or overwhelm- 
ing force from the laud. The urst of these will be attained by the 
erection of a fort on each side of the entrance to the bay, the re- 
establishment of the fortress of Friedricusort, anu the construction 
of a battery upon the opposite snore; ail these works being armed 
with guns of the heaviest calivre. ‘Lhe second object requires the 
establishment on both sides of the bay of five heavily armed forts, 
thrown suflicienily torward to keep hostile batteries at a distance. 
For the third point a plain enclusure, unussailavle by storm, must be 
thrown round the arsenal, and would have to be brought itv com- 
munication wih the torcress of Friedrichsort by a covered way. 
An approximate estimate places the cust of the fortificauons at 
1,390,0u0 thalers, their armament 660,000, quarters for tue garrison, 
3v0,00U ; in all, 2,350,000 thalers. The torudications securimg the 
entrance to the harvour veing the most importaut, and therefure the 
tirst to be undertaken can be completed in from two tu tuvee years; 
all the remainder, together with the navy yard itself, may be finished 
in from Ove to six years. The total cust of the station in Kiel Bay 
will, therefore, require an outlay of 6,150,000 tualers, spread over a 
term of five to six years, as may be thought desirable. Lhe crea- 
uion of the navy yard must be immediately proceeded with, because 
Vrussia's power of defence by sea renders imdtspensable acceleration 
of the building of a few iron-plated frigates, as a germ of the war 
fleet proper; and for these the eaistence of dry docks aud workshops 
where they can reut and repair damages, are required. The fuiiil- 
ment of these most urgent necessities, which must be provided tor 
within the next six years it the navy 1s to acquire the development 
desired, will, therefure, demand 6,lov,vU0 thaiers for the navy yard 
at Kiel; 8,28d,0uu for the barbour and fortutications in the Bay of 
Jabde; 4,180,000 for building two irou-clad irigates; aad 1,0v0,000 
for heavy cast steel ordnance tur the existing ships—in all, 19,615,vu0 
thalers. ‘The means required tor this outlay cannot be supplied trom 
the ordinary State resources. The Government, however, Lopes it 
would be enabled to meet the emergeucy if granted an extravruiuary 
credit of 10,000,000 thalers, to be increased if wanted. It thereture 
proposes to raise a sum of 10,000,000 thalers by Joan, the result of 
which would be placed at the disposal of the marine departinent 
within the next tive or six years, as may be needed. ‘Tue redeup- 
tion would follow, according to present principles, at tue rate of 
one per cent. yearly, and would commence with the 1st January, 
1872.” 

ne ConseRVATOIRE DES ARTs ET Mericrs.—The Conservatoire 
des Arts et Metiers in the Rue St. Martin, situated in the ceutre of 
the trading and working population, is an establish t speciail 
intended for the technical education of manutacturers, mechanics, 
and others who live by manual labour, It wes fourteen 
professorships—practical and descriptive geometry, natural puilo- 
sophy, agriculture, mechanics, pulitical economy and legislation as 
applied to manufactures, statistics, practical chemistry, the ceramic 
arts, and others connected with the daily requirements of buman life. 
Sunday lectures are given on a variety of subjects. All are 
gratuitous, and the expenses are supported by the State. The 
origin of this Conservatoire is not without interest. lt was the 
constitutional Bishup of Bivix, better knewn as the Abbé Gregoire, 
who first suggested a nativnal repository of machinery, models, 
drawings, &c., four the improvement of impl ts ted with 
manufactures, agriculture, and several branches of industry. The 
idea was approved, aud a Decree of the Convention of 1794 ordered 
the formation of the Conservatoire. The public mind was too much 
occupied by matters of greater moment to give much attention to it 
at tirst. It began to acquire importance, however, in 1798, when 
the collection of machines at the Louvre, the Hotel de Montagne, 
and the Rue de |’Universite were transferred to the buildings of the 
ancient Abbey of St. Martin des Champs, aud all patentees were 
instructed henceforth to deposit their inventions in that establish- 
ment, which soon came to be called and is still called the Cuonser- 
vatoire des Arts et Metiers. In 1810 a School of Arts (gratuitous) 
was founded. This was reorganised in 1817. In 1819 and 1836 it 
received large additions; und a royal ordinance in 1838 established 
it on its present footing. Lhe a consist of a vast corps de 
logis of the abbey and church of St. Martin des Champs, the latter 
of which was erected in the early part of the 13.h century by Pierre 
de Montereau, the architect of the St. Chapelle. In one of the 

alleries of this ancient pile is the Saile des Filatures, containing 
ooms and spinning machines ot every description. ‘This gullery has 
a certain historical interest. One of our contemporaries tells a pleasant 
story, setting forth that it was there that the twenty-seven repre- 
sentatives of the mountain met on the 13th June, 1849, when the 
manifestation against the expedition to Rome was dispersed, with 
littie loss of time and no blvodshed, by General Changarnier, in the 
Rue de la Paix and Boulevard Italien, ‘They had at rst assembled 
in the Palais Royal, and hearing of the dispersion they retreated, 
under the protection of the artillery of the National Guard, to the 
Conservatoire des Arts et Metiers, relying on the assistance, in case 
of need, of the working classes. They occupied the small amphi- 
theatre opposite to the Salle des Filatures, but soon adjourned to the 
latter. Their object was to overthrow the Guverument and to 
establich a provisional one; but they were not agreed among them- 
selves as to the best mode of doing it. While they were in the act 
of composing proclamations to the effect that the President of the 
Republic (the present Emperor) and the Assembly bad forfeited 
their authority, they were informed that a detachment of soldiers 
was at the door. Sauwve qui peut was the only order of the day, which 
was adopted without the slightest discussion. Some rushed at the 
back doors and got clear off; many leaped from the windows that 
look into the garden, and a few bewildered stragglers were arrested 
by the troops and Natioual Guards. ‘These, with sume others taken 
the following days, were tried before the iiigh Court of Justice at 
Versailles. in the Conservatoire des Aris et Metiers there are two 
iecture-rooms, known as the Grand and Petit Amphitheatre. The 
former is large and comfortable, the beuches rise gradualiy from the 
fluor, on which is the chair of the lecturer, to au elevated gallery 
approached by a staircase in the passage, while there is avuther 
entrance to the amphiiheatre below. .t has been considcravly 
enlarged, and is capable of sae ee | 700 se It is in this hall 
that M. Louis Wolowski, member of the Institute, lectures twice a 
week for six months of the year. No iectures in Paris are better 
attended than these. The average number since November has been 
567, the majority of whom are working men. The last lecture for 











the season took place a few evenings ago; the greater of it, 
according to the 7imes correspondent, being devoted to Me. Col 
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ON THE WEAR AND TEAR OF STEAM BOILERS. 
By Freperick Axtaur Pager, Esq., C.E. 

Accorptne to the published report of the engineer of the Man- 
chester Boiler Assurance Company, forty-three explosions, attended 
with a loss of seventy-four lives, occurred in 1864 in this country. 
The engineer of the Midland Boiler Assurance Company gives the 
number as forty-eight, causing the deaths of seventy-five, and the 
injury of 120 persons. These statistics are confersedly incomplete, 
being, from obvious causes, numerically understated. The royal 
commissioners on the metallic mines report that, in the districts of 
Cornwall and Devon, boiler explosions are of very frequent occur- 
rence ;* and in these sparsely populated districts they easily escape 
the public attention. Explosions, again, which only injure without 
killing outright, and therefore do not call for a coroner’s inquest, also 
happen witbout attracting much notice. The figures cited tbus 
understate the destruction and injury to life through boiler 
explosions, while only a guess can be bhazarded as to the annual 
loss of property they cause. Each explosion testifies to 
the probability that a number of boilers have been prevented 
from exploding by mere chance, as also to much unchecked 
decay and deterioration, which might have been prevented 
by greater care and more knowledge. Besides, apart from 
the disastrous results of an explosion itself, the undue wear 
and tear of boilers means the suspension of the workshop 
or factory, and the demurrage of the steam vessel. With 
respect to the causes of explosions themselves, there are, 
to use the words of the late Mr. Robert Stephenson,f but few cases 
which do not exhibit undue weakuess i: some part of the boiler ;” 
and the same opinion appears to be held by Professor Faraday.t 
The opinion that an explusion is rather due to the weakness of the 
boiler than to the strength of the steam may in fact be said to be 


universal. There is, indeed, a very complex train of mechanical, | 


chemical, and physico-chemical forces, leading to the deterioration 
and consequent destruction of a steam boiler, and it is probable 
that no other metallic structure is subjected to such complicated 


conditions. The pressure of the steam and the heat of the fire pro- | 
duce mechanical effects, while both the burning fuel and the water | 


react chemically on the plates and in accordance with their varying 
chemical properties. Each of these agents play, so to speak, into 
the other’s hands, furthering and quickenin, the other’s progress. 
It is difficult to distinguish with strictness between the effects of 
each; and it is mainly for the sake of convenicut examination that 
they can be classified into:—-1. The effects of the pressure of steam ; 
2; The mechanical effects of heat; 3. The chemical effects of the 
fuel; 4. The chemical effects of the feed water. 


Tne Direct Errects or THE Pressure OF THE STEAM, 

To calculating the working strength of a cylindrical boiler, the 
plates are assumed to be under a static load, and to be submitted to 
a tensile strain. ‘the former of these assumptions is seldom, and 
the second is never correct. There are two principal causes that 
tend to exert impulsive strains on the sides of a boiler:—1. The 
sudden checking of the current of sieam on its way from the boiler 
to the cylinder; 2. Quick firing, attended with too small a steam 
room; aud both may sometimes be found to act in combination. 
To the first of these causes, the explosion, for instance, of one of the 
boilers of the Parana steamer, at Southampton, a few years ago, has 
been ascribed by the Government engineer surveyor ;$ to the 
second, the explosion of the copper boiler of the Comte d’Eu 
yacht, in France. According to Dr. Joule, the mere dead pressure 
of an elastic fluid is due to the impact of its innumerable atoms on 
the sides of the confining vessel. When the motion of a 
current of steam is suddenly checked, as by the valve in 
its passage from the boiler to the cylinder, its speed and weight 
cause a recoil on the sides of the boiler analogous to the effects of 
the, in this case, almost inelastic current of water in the hydraulic 
ram.|| This action is necessarily most felt with engines in 
which the steam is Jet on suddenly, as in the Cornish and other 
single-acting engines, working with steam valves suddenly afford- 
ing a wide outlet, and as suddenly closing. It produces such pheno- 
mena as the springing and breathing of cylinder covers, and the 
sudden oscillations of gauges, noticed long ago by Mr. Josiah Parkes 
and others. Some years ago, while standing on a boiler working a 
single-activg engine, and with a deficient amount of steam room, 
the writer noticed the boiler to slightly breath with every pulsation 
of the engine. The same action has been observed by others with 
boilers the steam room of which is out of proportion to their heat- 
ing surface. ‘The intensity of the instantaneous impulses thus gene- 
rated would be, as Mr. Parkes observes, difficult to measure, but 
their repeated action must rapidly affect the boiley at its mechani- 
cally weakest points. The more or less sudden closing of a safety 
valve while the steam is blowiug-off would evidently produce the 
same effect ; and this view is strengthened by the great majority of 
locomotive boilers — in which, while at work, thers is no 
such sudden call on the reservoir of steam as in the 
Cornish engine—explode while standing with steam up at the 
stations.** It is not denied that in the case of a locomotive 
the mere extra accumulation of steam from the safety valves being 
screwed down above the working pressure will also come into play. 
But there can be little doubt that most boilers are subjected sooner 
or later, and with more or less frequency, to an impulsive load. 
This being the case, this consideration alone would demand a factor 
of safety of six in the designing of steam boilers. The commis- 
sioners on the application of iron to railway structures, in their 
third conclusion on a mass of evidence, which has made their 
investigations the most valuable ever conducted on the strength of 
materials, say :—‘ That, as it has been shown, thet to resist the 
effects of reiterated flexure, iron should scarcely be aliowed to suffer 
a deflection equal to one-third of its ultimate deflection, and since 
the deflection produced by a given load is increased by the effects 
of percussion, it is advisable that the greatest load in railway 
bridges shall in no case exceed one-sixth of the weight which 
would break the beam when laid on at rest in the centre,”tt 

Emersov showed, more than sixty years ago, that the stress tend- 
ing to split in two an internally perfectly cylindrical pipe, sub- 
mitted to the pressure of a fluid from the iuterior, is as the diameter 
of the pipe and the fluid pressure. He also showed “ that the stress 
arising from any pressure upon any part to split it longi‘udinally, 
transversely, or in any direction, is equal to the pressure upon a 
plane drawn perpendicular to the line of direction.” As ix a boiler 
the thickness of the metal is small compared with the radius. the cir- 
cumferential tension has been assumed to be uviformly distributed; and 
the strain per unit of length upon the transverse circular joint being 
only half that upon longitudinal joints, the strength of the 
latter has been taken as the basis of the calculations for the tensile 
strength of the joints. But in taking the internal diameter of the 
boiler as the point of departure, the internal section has been 
assumed tu be a correct circle, which would only be practically true 
in the cage of a cylinder bored out in a lathe, and never in that of a 
boiler. ‘I'wo of Emerson's corollaries from his first proposition 
have, in fact, been neglected. Hv shows that if one of the diameters 
be greater than another, there will then be a greater pressure in 
@ direction at right angles to the larger diamet-r; the greatest 
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pressure tending to drive out the narrower sides till a mathematically 
true circle is formed. The second is that, “ if an elastic compressed 
fluid be enclosed in a vessel, flexible, and capable of being distended 
ev way, it will form itself into a sphere.”* A number of proofs 
pony A duced that both these influences are more or less at the 
bottom of the wear and tear caused by the direct action of the steam. 

From 1850 to 1864 forty locomotive vy tr causing a loss of 
human life have occurred injthe United Kingdom. The Board of 
Trade reports in the Bluebooks presented to Parliament, and more 
especially those by Captain Tyler, R.E., probably form the most 
valuable and connected series of records extant on boiler explosions. 
This is more especially the case with regard to wear and teur caused 
by the direct action of steam unmasked by the effects of the fire, as 
the barrel and outside fire-box of a locomotive caunot be said to be 
under the direct action of the heat. Perhaps the vibration of the 
boiler through the motion on the line may intensify this action, but 
it is clear that vibration cannot be a primary cause. The majority 
of the reports are illustrated by careful drawings. Eighteen of the 
forty boilers gave way at the fire-box—eleven from the crown of 
the inside fire-box being blown down upon the tube plate; seven 
from the shells or sides giving way. Twenty burst at the barrel ; 
and two may be ascribed to miscellaneous causes, from an origivally 
defective plate, and from running off the line. Leaving out all those 
which occurred at the fire-box, as the majority of these might be 
ascribed to other influences than direct pressure, all the twenty 
explosions of the barrel could be traced either to internal furrows or 
to cracks, both running parallel with one of the longitudinal joints of 
one of the rings formir g the barrel. All the joiuts which thus gave 
way were lap joints; and the furrows or the cracks (and the former 
greatly preponderate in number) occur at the edge of the inside 
over-lap, and, therefore, just at the point where the diminution of 
diameter caused by the lap-joint would be most affected by, the 
pressure of the steam. (See fig. 1.) 
































(Full size cross|section of the furrowed longitudinal lap-joint in the fire-bex 
ring of!a boiler which exploded at Overton station, on the 30th May, 1864. 
It does not differ from other furrows.) 


The plate at channels shows distinct traces of lamination through 
the cross-bending; and it is probable that plate of a good material 
will gradually laminate, while inferior metal will crack through in 
much less time. Nor are these furrows found with only lap joints. 
Butt joints, with a strip inside the boiler—and thus destroying the 
equilibrium of internal pressure—have been found to be attended 
with similar furrows. Channels of exactly the same character have 
been observed in locomotive boilers with lap joints which have ex- 
ploded in Germany.t 

Similar furrows, again, have been noticed in marine boilers, and 
in old boilers generally, longitudinal furrows being, of course, 
about twice as dangerous as those appearing transversely. The 
smoke-box tube plates of inside cylinder lucomotive engines have 
been found to be similarly influenced by the racking action of the 
engines, showing furrows around the cylinder flanges. A parallel 
case is often found in Lancashire with the end plates of double-flued 
Fairbairn boilers, which may have been wo stiffly stayed to the 
barrel, Circular furrows, caused by the confined motion of the end 
plates, are sometimes found at the base of the angle iron rings 
jointing the internal flues to the end plates. But furrowing seems 
with no kind of boiler to be more felt than with locomotive boilers. 
This is due to the higher pressure, to the thicker plates causing a 
coarser lap, and more ose we to the fact that the unstayed barrel 
cannot be thoroughly examined without drawing the tubes, thereby 
enabling the furrow to enlarge itself unnoticed. 

The inside fibres of a plate bent up while cold are necessarily 
initially in a state of compression. hen the pressure from the 
inside comes on, striving to form a perfect cylinder, the plate gets 
bent to and fro by its own elasticity on one side, and by the pres- 
sure on the other. If the iron be brittle, it may crack right 
through; if ductile, the outside fibres gradually lose their elas- 
ticity, and necessarily, aided by other causes, crack away. This 
action is progressive, and probably very rapid towards its later 
stages. Once a weak place formed itself it would have to do more 
and more of the work. Even when pulled by the direct tension of 
the testing machine, a lap-joint behaves in a somewhat similar 
way. For instance, a }in. lap, solidly welded by Bertram’s process, 
has only half the strength of the solid plate ;} while the jin. lap- 
weld has actually two-thirds of the strength of the entire plate. 

Messieurs Jean Piedboouf and Cie., of Aix-la-Chapelle, Diisseldorf, 
and Liege, who turn out annually upwards of one thousand steam 
boilers, use a lap-joint, which probably gives slightly better results 
as to furrowing, while it is much easier to caulk, and must be, 
therefore, less injured by that process. (See Fig. 2.) 

There is, however, another important appearance to be noted with 
respect to these furrows. An iron cylindrical vessel under internal 
pressure would, of course, rupture long before it could assume a 
spherical shape, from its ranges of elasticity and of ductility being 





* The action of a fluid pressing with equal forces in all directions can be 
evidently represented as to force and airection by i able radii of 
equal led from a single point in all directions. Upon this principle 
may be explained the erical shapes of soap bubbles, of the bulbs of 
thermometers (blown while the glass was in a plastic state), of the thin india 








rubber balls, used as and which are formed by forcing air into 
india rubber tubes atone end. Gas and air bubbles in water are 
n ly flattened by the hydrostatic pressure. It is upon that principle 
that a gun of soft ductile iron often bulges out at the breech. 


t “Organ fuer die Fortschritte des Eisenbabnwesens.” 1364, p, 159. 
t “ Recent Practice on the Locomotive Engine,” p. 5, 





so short. But it may be said to be undergoing three distinct 
stresses in as many directions. There is a stress acting on the 
ends, and tending to rupture the boiler in two halves in a direction 
parallel to the axis; there is the stress which is hoop tension ina 
true circle, but which acts with a cross-bending strain in an ordi- 
nary boiler; and there is the stress which tends to make it assume 
the shape of a barrel, or to bulge it out in the centre of its length. 
The precise action on a material of: several strains like this is a por- 
tion of the strength of materials which is still completely unknown. 
Its probable effects may be illustrated by the ease with which a 
stretched india-rubber ring is cut through with a knife, or that with 
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(The edges of the plates are cut to an angle of 65 deg. by means of 
inclined shears.) 


which a column under compression is broken by a blow from a 
hammer, or by the similar ease with which a tube under tension is 
split by a sharp blow; in fact, the operation of caulking a defective 
boiler under steam seems thus to often give it the finishing stroke 
which causes an explosion. ‘I'he new boiler which burst from a 
defective plate at the Atlas Works, Manchester, in 1858, and that 
which burst through a crack at a longitudinal point last January, at 
Peterborough, both gave way while being caulked. ‘This, again, 
accounts for the fact that adjacent boilers sometimes explode one 
after the other, pointing, at the same time, to the danger into which 
a sound boiler may be thrown by an explosion. Upon the same 
principle it is probable that the modern guns, built up from strained 
rings, will be easily put hors de combat by shot. The probability is 
that a number cf simultaneous strains in different directions 
diminish the elasticity of the material that would allow it to yield in 
any given direction. However this may be, it will be seen that it is 
only the pressure on the ends of the boiler acting parallel to the 
axis, and tending to tear the cylinder through transversely, which 
bears fairly on the rivetted joint, or, rather, on that metal between the 
rivets which is left after punching. Unless the cylinder be perfectly 
correct inside, the circumferential strain resolves itself into cross- 
bending, shifting the dangerous section from the iron left after 
punching to the metal at the over-lap. With respect to the stress 
tending to bulge the cylinder in the centre, it is clear that if we 
suppose a strip cut out from the entire length of the boiler, each 
portion of the length of this strip could be regarded asa beam under 
an uniformly distributed load. As, however, with the lap joint, 
there is a double thickness of metal transversely, that joint is the 
strongest and stiffest portion t» resist the stresses tending to bulge 
out the cylinder in the middle, and also to tear it in two halves. 
This affords some justification for the belief of old boiler makers, 
before rivetted joints were tried under a direct tensional load, that 
the joints are the strongest parts of the boiler. And, indeed, this 
is what we find in practice. The thinnest portion of the longitu- 
dinal furrows is generally exactly in the middle of the plate, and 
this is caused by the longitudinal stress, which is acting at right 
angles to the transverse cross-bending stress. A strip cut from 
joint to joint is, in one respect, in the condition of a beam supported 
at both ends, uniformly loaded throughout its length, and, accord- 
ing ¥" : principles, therefore giving way in the middle. (See 
Fig. 3. 


Fig. 3. 

















From Captain Tyler's re dated 30th June, 1964, on the boiler explo- 
sion poy Soca —_ of the London and North-Western Railway. 
The plate torn off is shaded, the course of fracture on the other side of the 
boiler is dotted, while the furrow is shown by the thick horizontal line.) 


The middle ring of the boiler which burst on the Metropolitan 
Railway last year, and the fragments of which were examined by 
the writer, also first gave way atafurrow. Captain Tyler reports 
that at from 163in. to 19in. from the transverse joint, or just about 
the middle of the plate, there was “ very little metal left holding, 
while it gradually got to its original thickness of } as the groove 
receded from the centre of the plate, and towards the transverse 
joints at each side. : as 

It is impossible to deny the existence of an infinite number of 
stresses acting on the sides of a vessel —_ fluid pressure, 
producing what, for want of a better term, might be called a “* bulging 
strain.” Instances of this action may be noticed in the sketch of 
the leaden pipes given by Mr. Fairbairn,* which were bulged out 


* “ Philosophical Transactions, 1853,” p. 402. 
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in the middle by internal pressure, as also in the fire-box sides 
influenced by the same means, and in the centre of tho surface. 
Unaccountably enough, the effect of such a strain on the ultimate 
resistance, and, above all, the elasticity of materials, has been 
entirely neglected by investigators, and there are no published data on 
the matter. The effect of the internal pressure is evidently resisted 
by a double thickness of plate at the joints, so that the load on 
the middle of a single ring may be considered as determining the 
weakest part of the boiler. One of the rings of the Great Northern 
boiler which exploded on the Metropolitan Railway last May, had a 
length transversely of about, say, 36in. from lap to lap, with an 
inside diameter of 45in. If we now suppose a strip lin. broad cut 
from the 36in. long plate, parallel to the longitudinal axis of the 
boiler, this strip is, supposing there be a pressure of 100 )b. to the 
square inch, uniformly loaded with 3.600 1b.—equal to a transverse 
load of 1,800 Ib. at the centre. Supposing the plate to form a true 
circle, a hoop lin. wide of the Zin. plate would be subjected, cireum- 
ferentially, to a tensile load of 6,000 lb. persquare inch, while (leaving 
out the diminution of area at the ends through the fluc tubes) each 
portion of the circle, about liv. broad and 3in. thick, is ‘subjected to 
a load of about 1,125 1b acting parallel to the axis of the boiler. 

To construct a general rule or formula that would take into 
account the distorting effects of the lap or of the welt of butt joints 
would be impracticable ; but it is clear that the usual mode of calcu- 
lating the stren-th of a cylindrical boiler from the tensile strength 
of joints tested by weights, or bydraulic pressure directly applied, 
is far from being correct. It is only tolerably correct with scarf 
welded joints, or with butt joints with outside welts. Even here, 
the hoop tension of the true cylinder is resolved with a cross bending 
strain if the cylinder does not form a correct circle internally. The 
usual formula would be practically correct, if the boiler were pre- 
vented from altering its shape during the impulses sometimes given 
by the steam, and the quieter buckling action caused by the alternate 
increase‘ and fall of ‘the pressure. In iact, a boiler, like a girder, 
does not merely demand a high ultimate strength, but also a stiffness 
which is the protection against alternative strains, against buckling 
or collapse. - ; 

Disregarding the effects of the thickness of the material, a perfect 
cylinder should, theoretically, affurd the same ultimate resistance, 
whether exposed to external or internal pressure, Its resistance to 
collapse should, indeed, be greater, as most materials give more 
resistance to compression thau to tension. This is not the case, as 
the distortion of form progressively weakens an internal flue by in- 
creasing the load on its surface, while the contrary is rather the case 
with the boiler exposed to internal tension. Before Mr. Fairbairn 
showed the inherent weakness of flue tubes, their frequent explosions 
through collapse were ascribed to spheroidal ebullition and other 
similar causes. They are now, accordinz to the engineer of the 
Manchester Boiler Association, stronger than the shells, by means 
of the T-iron and angle iron bands now generally used, and also by 
the excellent seams introduced by Mr. Adamson so long ago as 
1852.¢ While T-iron and other bands could be used for the barrels 
of boilers not exposed to the fire (as is recommended in Francet and 
by the Board of Trade inspector of railways), Adamson’s seams 
reversed would probably form excellent transverse joints for a shell 
fired from the outside, and, with a boiler like this, thin and narrow 
plates could be used, effording a stronger and tighter lap joint. 
With a construction of this kinu little or no deflection or bulging 
could occur, and the sectional area of the plate and the rings would 
really give the strength of the boiler. 





2.—TsHe Mecuanicat Errects or tHE Hear. 


While a maximum of stiffness to the mechanical action of the 

ressure is required in a steam boiler, a maximum of flexibility to 
the irresistible mechanical force of heat is of no less importance. 
For instance, a great advantage of some of the forms of strengthen- 
ing rings for internal flues is that they allow the use of thinner 
plates; together forming a structure of great flexibility to compli- 
cated thermal influences. The longitudinal expansion of inside 
flues like this is taken up by a slight spring or swagging at each 
joint, and the end plates of the shell are not unduly strained by the 
combined ¢ffort of the internal pressura and the expansion due to 
heat. This is one way in which defective circulation, or a sudden 
current of cold air or of water, can act on the structure, by 
unequally straining the plates; and, although it seems probable that 
the effects said to have been thus produced are, tu some extent, due 
to other causes, they point to the importance of keeping the tem- 
perature of the plates as low as possible. One protection against 
effects of this kind is the gradual diffusion of beat, produced by its 
conduction to and from the different plates. It is a general belief 
with engineers that a pressure of steam strains a boiler more than 
cold hydraulic pressure ; but it is unsettled as to what amount and 
in what exact way. The basis of an examivation of the kind 
would have to be sought in an exact determination of the tempera- 
ture of a plate. which is transmitting the heat to the water, and 
this has not yet been determined with any accuracy. The 
fact is, as is remarked by M. Péclet, who has given great 
attention to these questions, the’ different phenomena involved 
are extremely complicated. It is clear that the plates must always 
be ata higher temperature than the water, as itis by the difference of 
temperature of the two surfaces of the plate that it is traversed by 
the beat. He supposes that, though the flow of heat through the 
plate is inversely as its thickness (while it is directly as the surface 
and as the difference of temperature between the outside and inside 
faces), yet the flow of heat would be the same through a thicker 
plate, from the greate: difference of temperature between the two 
surfaces§ He does not seem, however, to be aware of the important 
Jaw, demonstrated by Mr. J. D. Forbe~, that the conducting power 
of, for instance, wrought iron, rapidly diminishes at the higher 
temperatures. At 200 deg. C. it has little more than one-half the 
conducting power it has at 0 deg.|| At yet higher temperatures it 
might probably be proved, if an applicable instrument for register- 
ing higher temperatures were in existence, that the powers of 
conduction are still less. Some of M. Peclet’s experiments also 
seem to be vitiated by his disregard of Dr. Joule’s discovery that 
water is heated by being mecbauically stirred up. It is, however, 
certain that water can only moisten a metallic plate when at a lower 
temperature than 170 deg. C. As soon as the water gets thus 
repelléd, the heat radiated. by the metal is reflected back from the 
surface of the liquid; the metal gets hotter and hotter, with a 
corresponding diminution of its conducting powers ; its outside, ex- 
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only be accounted for by the relative thickness of the plates. 
Thick plates are also more liable to blisters,one of which would 
considerably diminish the conducting power of the spot where it 
happened to form. 

hile it is certain that boiler plates can assume very high tem- 
peratures, even up to red-beat, authorities differ as to the diminution 
of ultimate strength which is caused by heat, while its effect on the 
elasticity of the plate has been scarcely attended to. The experi- 
ments on the ultimate tenacity of iron at high temperatures, con 
ducted by Baudrimont,* Seguin, and the Franklin Institute, can 
scarcely be looked upon as of much value, for they were made on 
a very small scalo, and with no regard to the temporary and per- 
maneut elongations—or to the effect of heat on the elasticity and 
ductility. 

Mr Fairbairnt observed no effect on the strength of plate iron 
up to almost 400 deg. Fah. Ata “scarcely red” heat the breaking 
weight of plates was reduced to 16-978 tons from 21 tons at 60 deg. 
Fah.; while at a “dull red” it was only 13-621. MM. Treméry 
and P. St. Brice,t aided by the celebrated Cagnixrd Latour, found 
that at nominally the same temperature (rouge sombre), a bar of iron 
was reduced in strength to one-sixth of its strength when cold. 
This is much greater diminution of strength than that . found 
by Mr. Fairbairn. Apart from other causes, this might easily be 
due to the fact that incandescent iron affords a different tinge during 
a dull day to what it does in a clear light. In fact, the great im- 
pediment to all these investigations is the want of a thermometer 
for high temperatures; but M. Tréméry’s result is perbaps more 
conformable with daily experience. Mr. Fairbairn’s data would 
show that the ultimate strength of wrought iron is reduced about 
one-half ; but M. Tréméry’s-result explains the generally instanta- 
neous collapse of flues when red-hot. and which have been of course 
originally calculated to a factor of safety of six. 

A most important question is the effect of temperatures, whether 
high or low, on the elasticity of the matcrial—whetber iron will 
take a permanent set with greater facility at a high temperature ? 
These data are really more important than those on the ultimate 
strength, as they would show the influence of temperature on the 
elastic limit. Here, again, is a vacancy in existing knowledge, 
which can scarcely be said to be filled up by the few experiments 
of the late M. Wertheim on very small wires.§ He found, how- 
ever, that the elasticity of small steel and iron wire “ increases 
from 15 deg. C to 100 deg.; but at 200 deg. it is not merely less 
than at 100 deg., but sometimes even less than at the ordinary tem- 
perature.” 

There is, however, another very important point with respect to 
wrought iron which has scarcely received the attention it deserves. 
As would appear from a number of phenomena there seems to be a 
sort of thermal elastic limit with iron. When heated, and when 
its consequent dilatation of volume does not exceed that which cor- 
responds to, perhaps, boiling point, it returns to its original dimen- 
sions. Beyond a certain temperature it does not contract again to 
its pristine volume, but takes a permanent dilatation in consequence, 
apparently, of its elastic limits having been exceeded. A number of 
observers|| have determined the fact with cast iron, and though 
wrought iron has not been expressly investigated in this direction, 
there is no doubt that it exhibits a similar behaviour. Thus, a 
number of years ago,f an Austrian engineer, named C. Kohn, 
remarked that a boiler 12 metres long and 1:57 in diameter, with a 
thickness of plate of 0-011, permanently expanded, at a temperature 
corresponding to a steam pressure of five atmospheres (153 deg. C.), 
by 0 07193, and did not, when cold, return to its origina! dimensions. 
The same thing has been noticed by means of very accurate 
measurements with other boilers. A number of experiments by 
Lt.-Col. H. Clerk, of Woolwich, on wrought iron cylinders and 
plates,** bear distinct evidence fo a dilatation of volume in wrought 
iron, when repeatedly heated and suddenly cooled. In experiment 
7. for instance, “two flat pieces of wrought iron, each 12in. long, 
Gin. deep, and }in. thick, were heated and cooled twenty times, one 
being immersed one half, and the other two-thirds, its depth in 
water. , That immersed one half contracted or became indented on 
the ends fully ‘3in. ; the other had similar indentations, but ouly to 
oue-half the amount. They both ‘turned up into the form of an 
are,” the convex side of which appeared in the portion heated and 
cooled. Unfortnnately, the specific gravities of the different portions 
were not tried by Col. Clerk. A succession of trials of the kind pro- 
duced cracksin the metal, thusexplaining bow boiler platesare cracked 
by imperfect circulation and by cold feed-water let in near the fire ; 
and the thicker the plate, the more permament dilation of volume, and 
consequent danger. Mr. Kirkaldy found that “iron highly heated 
and suddenly cooled in water, is hardened,” teing injured, in fact, 
if not afterwards hammered and rolled. This permanent dilatation 
of volume must be necessarily accompanied with a diminution of 
specific gravity, thus affording another close analogy between 
straining iron by loads in excess of the mechanical elastic limits 
and straining by heat. Lajerhelm¢t found, long ago, that the 
specific gravity of iron is diminished by strains in excess of the 
limit of elasticity, and this result has been completely confirmed by 
Mr. Kirkaldy’s numerous experiments. The smith calls iron 
“burnt ” which has been rendered brittle in working through the 
often repeated applications of heat, or through too high a tempera- 
ture. Iron rendered brittle by strains in excess of the limit of 
elasticity has been long popularly termed “crystallised.” Both 
these states are accompavied with acdilatation of volume, and 
attendant hardness and brittleness, and both seem referable to very 
similar causes. In fact, a very general belief exists that very ductile 
good iron, used in the form of a steam boiler, soon gets brittle. 
There are some applications of metal to a steam boiler peculiarly 
liable to be strained beyond the limits of elasticity ; by mechanical 
force, by the mechanical force of expansion and contraction, and 
by dilatation of volume through heat all three acting simultaneously. 
Such is the case with fire-box stay bolts. Accordingly, they are found 
to get very brittle when of wrought iron—which is a much less 
ductile metal than copper. Mr. Zerah Colburn states that he has 
“frequently found these stays (where made of wrought iron) to be 
as brittle, after a few years’ use, as coarse cast iron.” He has 
“ broken them off from the sides of old fire-boxes, sometimes with a 
blow no harder than would be required to break a peach stone.” tf 


3.—Tue CuemicaL Errects or THe INCANDESCENT FUEL. 


Whatever physical changes may be induced in iron by the long 
continuance of a high temperature which is not succeeded by the 
lication of the impact of the hammer or the pressure of the 





posed to the fire; would more or less oxidise, and with asimilar result; 
and a like effect is produced on the inside—on the roughened surface 
of which incrustation, would. rapidly adhere, forming a calcareous 
coating, conducting with about sixteen times less power than iron. 
All these tendencies are of a. progressive character, leading to very 
high temperatures in the plate, even toared heat. This tends to 
explain how rivet-heads close to the fire are soon burnt away by 
the friction of the current of heated gases on the red-hot metal; how 
thick fire boxes are sooner burnt out than lighter ones, the process 
being often arrested at a certain thickness; how internal flues of 
thick plates so olten give trouble; how externally-fired boilers are 
most deteriorated at the corners from the junction of the three 
plates, and similar results well known to practical men. Another 
sage that thin plates conduct more heat than thick plates is afforded 

y some experiments lately made in Prussia with two egg-end 
boilers exactly similar in every respect, except that one was con- 
structed of steel = jin. thick, while the other was of wrought 
Iron, about jin. thick. The steam generating power. of the steel 
boiler was tothat of iron as 127-49 to 100-*—a result which can 





* “ Useful Information fur Engineers, 1856.” Appendix, xviii, 
t Specification No. 14 259. 
} Bulletin de la Société Inidustrielle de Mulhouse, 1861, p. 532. 
§ “Traité de la « haleur,” vol. ii., p. 393. 
__ | Royal Society of Edinburgh, 28th April, 1862. ‘‘ Experimental Inquiry 
invo the Laws of the Ccnduction of Heat in Bars, and into the Conducting 
Power of Wrought Iron.” 
a “ Traité de la Chaleur,” vol. i., p. 391. 
* “Verhandlungen des Vereins zur Beforderung des Gewerbfleisses in 
” 1860, p. 140. 
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rolls, it is certain that long-continued red heat leads to the loss 
of its metallic consistency. its surface gets converted to a greater 
or less depth into forge scales, which, according to Berthier, consist 
of a crystallised compound of peroxide and protoxide of iron. The 
mechanical action of the gases—and especially of the free oxygen 
contained in every flame—forced at a high velocity by the draught 
past the more or less heated plates, would also aid these chemical 
combinations—upon the same principle as iron filings, thrown 
through a gas flame, burn in theair; and upon the same mechanical 
priuciple as the incandescent lime is worn away by the flame of 
the oxyhydrogen blow pipe. ‘These actions would take place with 
avy fuel, even with pure charcoal, but when mineral fuel, 
which mostly contains more or less iron pyrites, is used 
there is much more danger to the plates, especially over the fire, in 
getting red hot, as the flames would then hold sulpburous acid, and 
often volatilised sulphur. A familiar illustration of an action of;this 
kind is afferded by the fact that a piece of red hot iron plate can 
be easily bored through by means of a stick of sulphur, the com- 
bination forming sulphideof irop. Dr. Schafhaeut), of Munich, has 


* * Aunales de Chimie et de Physique,” 3, 8. 30, p. 304, 1850. 

Tt “On the Tensile strength of Wrought Iron at Various Temperatures.” 
Reports Bri'i-h Association, 1856, p. 405. 

I ‘* Annales des Mines,” 2 serie, vol. iii., p. 513. 

§ “Comptes Rendus,” xix., 231. 

| “ Percy’s Metallurgy,” vol. ii., p. 872. 

@ “Technologiste, 1850-51,” p. 102. 

** “ Proceedings of the Royal Society, March 5th, 1863.” 

tt “ Poggendorf’s Annalen,” 2 serie, vol. xi., p. 488. 

7t “Steam Boiler Explosions, 1860,” p, 32. 








given great attention to the changes in plates subjected to the 
action of fire; twenty-five years ago he read a paper before the 
Institution of Civil Engineers,* and more recently he has published 
an essay, both on this subject, in a Munich periodical.t He has 
brought forward a number of facts, founded on chemical analyses of 
plates of exploded boilers, showing the danger due to chemical action 
alone when the plates of a boiler become red-hot. He notices that 
the iron of the inside of the plates in getting red-hot decom 

the water, and combines with the oxygen thus freed. It also loses 
some of its carbon. The outside combines with the free oxygen, 
and with any sulphurous acid in the flame. He states that iron 
made with pit coal is much more affected than charcoal-made iron, 
becoming lamivated at the original joints in the pile out of which 
the plate has been rolled. It is possible that portions of oxide are 
carried into these joints, and it is, at any rate, certain that iron 
gives way easiest at these places. This points to the great value 
of really homogeneous plates, such as those of cast steel, in which 
homogeneity has been obtained by the only known means of fusion. 
The remarkable diminution of elasticity and of tenacity caused b 
the combination of the red-hot iron with sulphur—the absence of al 
elasticity and tenacity in the oxides of iron—show that, even if a 
flue do not at once collapse, or a shell explode, through getting 
red-hot, the boiler is more or less injured every time it gets over- 
heated. A defective circulation, by permitting such a temperature 
as to drive the water off the plate, would soon lead to local injury. 
Particular spots in externally-fired cylindrical boilers are sometimes, 
as is stated by Mr. L. Fletcher, of Manchester, thus affected, and in 
an apparently mysterious way. A new boiler, in which a beap of rags 
were accidentally forgotten, had the spot burnt out in a few days, 
doubtless through the resulting defective circulation and its conse- 
quences. The plates just above the fire of internal flues also suffer 
in this manuer. It is, perhaps, possible that turned joints, secured 
by bolts, and allowing an occasional reversing, or rather rotating, of 
the ring, might, in some cases, be here of service. At any rate, 
universal experience proves that the thicker the plate the easier does 
it get red hot, and these chemical facts also point to the desirability 
ofa minimum of thickness. In fact, the wearing away of the plates 
through these causes, if mechanically strong against pressure, often 
gets arrested at a certain thickness. In Germany and France, some 
of the best manufacturers still make the plates over the fire of, for 
instance, inside flues, slightly thicker than anywhere else; but the 
combined chemical and mechanical actions of the heated fuel cause 
most wear and tear in a thick plate, and thus justify American prac- 
tice in this respec. In that country fire-box plates of good char- 
coal iron are made only ,5, or } of an inch thick, and, with stays 4in. 
apart, give good results uuder nearly 150 Ib. steam pressure. 


4.—Tue CaEemicaL ano Puysico-CaemicaL Errects or tak Freep 
WATER, 

The wear and tear of a boiler which occurs in the form of corro- 
sion, properly so called, may be divided into two principal kinds :— 
(1). internal, and (2) external; and the progress of both is 
necessarily intensified by the mere effocts of temperature. Each, 
however, has its stron. ly-marked, distinct character—not merely 
as to position, but also as to origin and results, 
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The internal suriace of a plate of an old wrought iron boiler, showing 
one-quarter of the full size, the ordinary appearance of pitting. 


A steam boiler is in the position of a vessel into which large 
volumes of water are continually forced ; while the heat applied 
driving off all volatilisable matter, leaves behind a concentra 
solution with a chemical character dependent on that of unvolatili- 
sable matters in the feed water. The specific gravity of the 
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From a photograph of surface of corroded plate cut from one of the two 
boilers that exploded on Wednesday, February 17th, 1864, at Abrraman 
Ironworks, Aberdare. The corrosion was internal, and in some parts the 
plate was not more than one-eighth thick, Thirteen persous were killed, 
and many others seriously injured. 


substances found in the water naturally causes them to sink towards 
the bottom, at which part the solution is generally more concen- 
trated, however much it may be stirred up by the ebullition. Mr. J. 
R. Napier lately stated that a piece of zinc “about 4ft. long, by 3in. 
broad, by ,%;ths thick, placed in a marine boiler for three weeks” to a 
~“® “Transactions of the Institution of Civil Engineers, vol. iii., 1840, 
. 435.” 

. + “ Bairisches Kunst und Gewerbeblatt, June, 1863.” 

t Péclet, ** Traité de la Chaleur,” vol. ii., p. 73. 
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depth of 18in. in the water, showed a corrosion which rapidly 
decreased “ up to the highest part, which, in the steam, appeared to 
be little affected.”* This accounts for the fact that all boilers, even 
those internally fired, like locomotive boilers, have their plates must 
affected towards the bottom, and that internal corrosion always 
shows itself to a greater extent below the water line. The bouilleur 
of the form of boiler known as the French boiler is also generally | 
more affected than any other part. To resist this sort of slow 
action, it is clear that the more the bulk of metal the better and it 
is for this reason that the bottom plates of most marine boilers are 
made thicker, while these same plates in locomotive boilers have to 
be often renewed, Any chemical or physico-chemical action of the 
kind is of course intensified by temperature, and this is one of the 
causes that externally fired boilers give way most a little in front of 
the furnace. But the plates above the water-line also get more or 
less corroded, and not merely with the usual character of rusting, 
but iu that peculiar form known as pitting, which generally shows 
itself much more strongly marked below the water-line, 

The presence of a concentrated solution of an acid or alkaline 
character, kept at a high temperature for years in contact with iron 
plates, would be sufficient to account for much corrosion. But the 
internal corrosion of steam bvilers has many features of such a 
mysterious character that no accredited explanation of its attendant 
phenomena has yet beep put forward. In the first place plates 
thus attacked show a number of irregular holes like a pock-marked 
human face, or like the small craters seen on the moon’s surface. 
or Fig.4) The writer has also sometimes observed two or three 
ittle irregular excavations like this in a plate otherwise showing a 
large surface quite intact. Sometimes the plate is most pitted 
round a projecting bolt ; at others, one plate will be perfectly sound, 
while that rivetied to it will be almost eaten away, both having 
been the same time at work, and under, of course, apparently 
exactly similar conditions. With locomotive boilers this pitting 
has been ascribed to galvanic action between the brass tubes and 
the iron plates. But it is notoriously well known to locomotive 
superintendents that boilers with iron tubes are often worse 

itted than those which have run the same distance with brass 

bes. Besides, all iron boilers, with or without brass, whether 
bored for stationary, locomotive, or marine purposes, are subject to 
pitting. 

An explanation which seems to meet all the circumstances of the 
case is the following:—Mr. Mallet, in a report addressed to the 
British Association some years ago, showed that wrought iron and 
steel (blister steel probably), “consist of two or more different 

hemical Pp , coherent and interlaced, of which one is 
electro negative to the other.” In fact, ordinary wrought iron, 
being also welded up from differently worked scrap, is far from 
being an electro-homogeneous body. In a boiler, the hot water, 
more or less saturated with chemical compounds, is the exciting | 
liquid, and the electro-positive portions of the plates are thus 
quickly removed to a greater or less depth. This explanation meets 
most of the known circumstances with respect to pitting; it even, 
in a great measure, explains how plates above the level of the 
water, especially in marine boilers, get very rapidly corroded 
in portions, while another part of perhaps the same plate is 
scarcely affected. The concentrated water in a marine boiler 
is known to be generally acid. ‘Of all the salts contained in 
sea water,” says Faraday,; “ the chloride of magnesium is that 
which acts most powerfully ” on the plates. He shows that a cubic 
foot of cea water contains 5°280z. of this salt; and, at the same 
time, points to the danger of voltaic action in a boiler through the 
contact of copper and iron, In a smaller degree the contact of cast 
with wrought iron, or between tbe different makes of wrought iron 
in the same plate, or between contingent plates, acts in the same 
way. Itis not improbable that some hydrochloric acid is preseut 
in the steam of marine boilers, “M. J. é. Forstert has tested some 
of the condensed steam from the safety-valve casing, and from the 
cylinder jacket of the Lancefield, and found both decidedly acid.”|| 
With an exciting liquid in the condensed steam, it is thus expli- 
cable how the plates of marine boilers often get corroded in a most 
capricious manner, while, at the same tiwe, the current of steam 
would create a certain amount of friction on the oxide, clearing it 
away to act on a fresh surface, 

The crucial test of this explanation of pitting would be the obser- 
vation of the absence of the phenomenon from p.ates of an electro- 
homogeneous character. This homogeneity could only be expected 
from fused metal, such as cast steel. Accordingly, while the writer 
was in Viennaa short time ago, he was assured by Mr. Haswell, the 

ger of th. Staatsbahn | tive works, that some locomotives 
made of cast steel plates in 1859, for the Austrian Staatsbahn, bad 











THE magistrates of Bradford have at ~ determined to grant 
the certiticte for the completion of the Doe Park reservoir. 

Tue Conreperate Vest—SHaut it Be Par py tHe Norte ?— 
The following extract from the New York Times may prove 
interesting to some of our readers:—* I is beginning to be binted 
in various quarters that a proposal on our part to assume the 
Confederate debt as a condition of peace would do much to reconcile 
the masses of the Southern people to the reconstruction of the 
Union. There can be little doubt, however, that theimportance of 
such a stipulation to the Southern people is very much overrated. 
The whole nominal liability of the Confederacy is not over 
1,500,000,000 dollars, and the value of the Government promises to 
pay is about two cents on the dollar, which furnishes a basis for an 
estimate of the value of the entire debt, making it, say, 70 000,000 
dollars. The payment of this sum to the holders of Confederate 
paper, to contractors and others, would be so small a benefit to the 
community that it is difficult to suppose that the public at large 
attaches any importance to it, or that the thought of its possibility 
has ever made the thought of submission one whit more pleasant to 
them. In fact, the other material gains of submission are so very 
great, so sure, and so evident, such as the return of security for life 
and property, the restoration of trade, the opening of the ports, the 
release of men from service in the army, that it is almost absurd to 
suppose that people who are not affected by the prospect of them 
can be very much affected by the chances of our taking up their 
government ryan or paying liabilities they have incurred in 
fightin: us. If anybody imagines that a proposition to pay their 
debts at their nominal value, or, in fact, at auy valuation, would be 
seriously entertained by the North, we are satisfied he would find 
himself, should the question be ever seriously submitted to the 
Nortbern people, egregiously mistaken. There are objections to 
any such step, both of principle and policy, which may be fairly 
pronounced insuperable. 

Triat or A Steam Fine Encine.—On Tuesday the steam fire 
engine “ Excelsior,” constructed by Mr. William Roberts, of Mill- 
wall, for the arsenal at Rio Janeiro, was tried on the Thames, in the 
presence of several engineers and scientific men, among whom we 
noticed Mr. W. Lamerton and Mr. J. Davidson, of the Royal Ar- 
senal, Woolwich, several foreign gentleman, Captain Shaw, and 
others. The time and other particulars were carefully noted by Mr. 
Chas. F. T. Young, C.E., and everything being perfectly cold about 
the engine, the fire was laid in the presence of the gentlemen, and 
in 2 min. 15 sec. the gauge stood 5 |b.; in 5 min. 20 sec., the pres- 
sure was 10 lb.; and in 9 min. 34 sec., the gauge showed 100 lb. 
The engine—which has three wheels, weighs 31 cwt., and is in size 
of cylinder, pumps, &c., a duplicate of the engine which did so well 
at the Crystal Palace, in 1863—was placed in one of the lumps 
which is used for moving the chain cables made at the works; and 
one length of hose being attached to the engine, with a 1-in. nozzle 
at the end of the branch, by directing the stream over the stern of 
the craft, it was propelled, with some thirteen or fourteen 

ople on board, across and up and down the river at a rate of 
rom one and a-half to two miles an hour, the suction hose and 
strainer placed over the side dragging in the water, and greatly im- 

divg its progress, The water pressure averaged 75 lb. on the 
nch, the steam 120 Ib., and the speed of the engine from 80 to 130 
revolutions per minute. The boat was in no way calculated or 
arranged for the experiment, being very short, very broad, and 
drawing a considerable amount of water ; but by directing the jet 
at various angles from the centre line of the boat’s length, it was 
easily steered in and out among the craft. Some good heights and 
distances were reached with a 1-in. jet, and the performauces of the 
engine were considered very satisfactory. The water was 4in. deep 
over the tube plate, which made the time of getting steam rather 
longer. ‘This is the third steam fire engine constiucted by Mr, 
Roberts, and is a very creditable piece of workmanship. 

Tue Lonpon Association or Forremen Enaixeers.—On the night 
of Saturday the 22nd instant, an adjvurned special general meeting 
of this society took place at its rooms in Doctor's Commons, City, 
Mr. Joseph Newton, president, filling the chair. The immediate 
business for which the members were called together was that of the 
final uisposition of the superannuation fund, which, during the last 
twelve months, had been subscribed to to the extent of £500 by 
various engineering employers of London and others. A question 
had arisen at a previous mevting, principally through a communica- 
tion from Mr, Henry Grissell, as to whether is was not desirable to 
invest the money as a separate trust, and place it mainly under the 





been working ever since without showing signs of pitting, though 
under similar conditions iron plates had severely suffered in this way. 
Pitting may thus be fairly defined as a form of corrosion localised to 
particular spots by voltaic action. It is also probably aggravated 
through the motion of the plate by soschanteal astlon, and the ex- 
= and contractions through alternations of temperature. All 
ilers are most pitted near the inlet for the feed water, and with 
inside cylinder locomotive boilers there is generally more pitting at 
the smoke-box end—no doubt caused by the more or less racking 
action on these plates. A state of corrosion at particular spots would 
probably be kept up to a greater intensity by the incrustation being 
mechanically thrown off. With a quicker voltaic action, caused by 
any unusual intensity of the exciting liquid, the sides of the cavities 
in the plates would be sharper and less rounded off ; as in the case 
of the boiler fed with mineral water from ironstone workings, which 
exploded last year at Aberaman, South Wales. (See Fi. 5.) 

The fact that piltiug occurs in mariue boilers when distilled water 
from surface condensers is used, does not affect this explanation. 
Fresh water, from whatever cause, after repeated boiling, is stated 
to carry the salinometer even higher than sea water, thus proving 
that it is not pure.§ In the next place there is the absence of in- 
crustation, which to some «x ent always protects the plates of 
boilers from the chemical action of its contents. In this way the 
mechanical buckling of the plates—directly aud indirectly causing 
the furrows we have spoken of—by continually clearing particular 
lines of surface from incrustation and oxide, reduces these particular 
spots, with respect to corrosion, to the condition of the plates of a 
boiler fed with water which deposits no incrustation. Corrosion 
will also act more rapidly at a turrow through mere increase and 
renewal of surface, To resist that form of internal corrosion 
specially known under the name of pitting, a maximun: of electro- 
——— is evidently required in all the component parts of 
the boiler, 


* Institution of Engineers in Scotland, session 1864—65. 

t Fifth Report of the Committee of the House of Commons concerning 
the Holyhead Roads, p. 194. 

1 Institution of Engineers in Scotland, 1864—5. Introductory address by 
Mr. J. R. Napier. 

| When a so ution of chloride of magnesium is evap d nearly to dry- 
ness, the salt aid the water are d posed ; magnesia and free nydro- 
chloric acid being tormed ; or, Mg Cl + HU =Mg0 + Hel. 

§ Institution of Mechanical Engineers, 1863. Discussion on Mr. James 
Jack's paper ** On the Effects of Surface Condensers un Sveam Boilers.” 
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Raitways In Iraty.—(From our Correspondent).—It is proposed 


control of the donors, and this had induced » lengthened 
di ion, and evoked the expression of several differences of 
opinion. Mr. Newton, who had exerted himself very much 


in the creation of the fund, when speaking at the first 
special meeting, in his capacity of ordinary member, stated 
very confidently his belief that the interests of the society would be 
best served by uniting the donations of the masters with the funds 
of the Associated Foremen, and thus avoiding the complication of 
benevolent machinery, which the proposition of Mr. Grissell would 
involve. He explained that none of the actual contributors to the 
superannuation fund, with the exception of the last named gentle- 
man, aud Mr. W. Smith (of the Artizan), had stipulated for any 
conditions in tke disposal of their various gifts, and that the society 
had been from its first formation essentially a benevolent institution. 
The whole of the rules demonstrated this latter fact, and their books 
would testify that its disbursements had been almost entirely 
devoted to benevolent purposes. The existing arrangements were, 
therefore, he maintained, quite adequate for the control and satis- 
factory distribution of any sums which might be generously for- 
warded for the good of the institution, and the superannuation of 
it incapacitated members. Mr. Newton, however, saw no objection 
to the nomination of a co-trustee from amon. the dovors, as a com- 
pliment to those gentlemen, and a guarantee that their donations 
would be applied only to legitimate objects. At the meeting of 
Saturday last there were p.esent, in addition to the ordinary 
members, Messrs. Henry Grissell, G, Eugland, and W. Smith, who, 
together with the whole of the other subscribers to the fund, had 
been specially invited, and after the minutes of the former meeting 
bad been read and cunfirmed, the chairman called upon Mr. Grissell 
to expound his views on the subject. Mr. Grissell spoke at great 
leugth, and touched upon a variety of topics apart from that under 
iderati , for ple, the widening of the bases of the 
society, admitting masters as ordinary members, apportioning the 
votes for eligible recipients of the funds in accordance with the 
bumber of guineas paid by each contributor, and, in fact, assimila- 
ting the institution to other charitableestablishments. Finally, 
Mr. Grissell expressed a hope that the members, although free to act 
in the matter as they pleased, would make the superannuation fund 
@ separate and dis'inct trust, with three donors, elected from among 
the employers, as trustees for its disposal, and two from among the 
forewen. Mr Usher, in a long and eloquent speech, combated the 
views of Mr. Grissell, and urged his brother members to adopt those 
of Mr. Newton, to whom, he said, they were priucipally indebted 
for tne existence of the fund Mr. Evgland advocated a separate 
fund; Mr. Oubridge and Mr. Haughton a united one ; while other 
vntlemen, including Mr. Ross and Mr. White, supported 
r. Grissell. The discussion, indeed, was kept up with considerable 
animation until eleven a.m., when a division, at the request of 














to form four great [talian railway companies:—The Upper Italy 
(with 2,987 kilometres conceded, and 1,713 kilometres 
working); the Roman (with 1,481 kilometres ded, 
982 kilometres in activity); the Southern (with 1,805 kilometres 
conceded, and 678 kilometies in operation); and the Calabro-Sicilian 
(with 1,847 kilometres ded, and 32 kilometres now available). 
A prospectus has been published of the Plymouth Shipbuilding, 
Dock, and lronworks Company (Limited), capital £250,000, im 
£25 shares, formed for the purpose of purchasivug the freehold 
property known as Queen Anne’s ship-yard, and the valuable 
shipbuilding business vow carried on by private capitalists therein ; 
of carrying on shipbuilding in iron and wood, and of mechan: 
ineering in all its brauches. The new company is introduced 
the auspices of the International Contract Company (Limited). 








now in 
and | 


tion o! 
| direct connection 


the chairman, took place. This gave the following result:— 
For a separate superannuation fund, 17; for a covjoint super- 
annuation fund, 11; majority for the separate fund, 6. A 
committee of seven persons, com Messrs. H. Grissell, H. 
Maudslay, and George England, and four ordinary members of the 
society, were subsequeutly nominated for the purpose of drawing up 
a vode of laws for the government of the new tund, power being 
given them also toemploy a solicitor, to assist in the performance of 
the task. Votes of thanks to the donors to the fund, and to the 
chairman, concluded the proceedings. In reference to the foregoing, 
we may say what we believe we are correct in statinz, that Mr. 
Newton has resigned the office of President of the London Associa- 

f Foremen from reasons, however, which have no 
the adverse vote, 
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Grants of Provisional Protection for Six Months. 


3140. Wituiam ALLEN ToRyER, Clarges-street, Piccadilly, and Taomas 
Townsend Covent, Crucifix-lane, Bermond-: y, Surrey, ‘‘ Improvements 
in the means of and apparatus for obtaining motive power, and for the 
distribution and application thereof.”—Petition recorded 17th 


1864. 

255. Epwarp THomas Hueues, Chancery-lane, London, ‘‘An improved 

system of drying wool, cotton, ani other fibrous materials, avd in the 

hinery or app Peary sth ication from 
Carl Beu and Louis Boettcher, Dessau, Anhalt, Dessau.—Petition 
corded 28th January, 1865. 

267. Matruxkw Cartwaricut, Tavistock-street, Covent Garden, London, 
“Improved apparatus and means for giving alarm in case of fire, appli- 
cable in part as improvements in alarms or alarume generally.”—FPetition 
recorded 3\st January, 1865 

558. Georczk LaupkrR, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
machinery for mining coal and other substances.”—A communication 
from William Watson Grier and Robert H. Boyd, Hulton, Pennsylvania, 
U.S.—P-tition recorded 23th February, 1865. 

585. SamueL CuatTwvuop, Boiton, Lancashire, *‘ Improvements in the manu- 
facture of safes and in apparatus connected therewith.”—Petition re- 
corded 2nd March, 1865. 

601. Henry EVERakD CLIFTON and ABRAHAM HorFnuna, Liverpool, ‘‘Im- 
provements in binding attachments for sewing machiues.” 

604. HENRI ADKIEN BONNENILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in apparatus for rinsing and drying by centrifugal 
force.”—A communication from Félix Monmon, and Auguste Raciuet, 
Rue du Mont Thabor, Paris. 

605. HENRI ADRIEN BonNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ improvements in washing machines.”—A communication from Felix 
Moumon and Auguste Racinet, Rue du Mont ‘thabor, Paris.—Petitions 
recorded 4th March, 1865. 

712. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “ Improved 

process for the production of photographic images capable of being inked 
with fatty inks”"—A communication from Cyprien Marie Te-sié du 
Motay and Charles Raphael Maréchal Metz, France.—+etition recorded 
14th March, 1865. 

742. James MaksuHaut, Britannia Ironworks, ‘ough, Lincolnshire, 
‘Improvements in combined apparatus for threshing, dressing, and 
grinding grain and other agricultural produce.”—Petition recorded léth 
March, 1865. 

745. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in railway brakes.”—A communication from Charles 
Louis Joseph Félix Jacquot, Rue du Mont Thavor, Paris.—Petition re- 
corded 17th March, 1865. 

804. ALFRED Para¥, Glasgow, Lanarkshire, N.B., “ Improvements in dye- 
ing and printing cotton or linen fabrics or yarns.” —Fetition recorded 22nd 
March, 1865. 

811. Joun BuRLEY and LawRrENce GLOVER, Birmingham, “ An improved 
method in the manufacture of toast racks.” 

813. Tuomas HARVEY SAUNDERS, Little Suffolk-street, Southwark, Surrey, 
*< Improved means of ventilation by the use of perforated tubular cornices 
and centre-pieces.” : 

818. ANnrHONY Bernuarp Baron VoN RaTHEN, Fitzroy-square, London, 
**An elementary power engine or a new or os compressed air- 
engine for imparting power and motion to all kinds of machinery.” 

822. Josepu Taub, Bedfordshire, ‘* Improvements in the construction of 
walls, houses, and other buildings.”—Petitions recorded 23rd March, 
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848. EARLE Harry Situ, Sherwood, Hudson, New Jersey, U.S., *‘Im- 
provements in sewing machines, which improvements also involve or 
comprise a new mode of manipulating the threads of the needle and 
shuttle in forming the lock-stitch.”— Petitions recorded 25th March, 1865. 


858. Hersert JouN WaLpucK, Manchester, ‘An improved mode of and 
apparatus for communicating or signalling between the guards, 
passengers, and drivers of railway trains.” 

864. Ferpinanp Le Roy, Booth-street, Spitalfields, London, ‘‘ Certain im- 
pr in ducti position for preventing the radiation 
or transmission of heat or cold.”— Petitions recorded 27th March, 1865. 

894. THORSTEN WILHKLM NORDENFBLT, Montague-street, Porviman-square, 
tondon, ‘*A portable covered hammock.”—A communication from 
Sigge Flach, Gothen burgh, Sweden. 

896. WALTER MONTGOMERIE N&IL8uN, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in shaping machines,” 

897. Bensamin Baveu, Birmingham, “‘ Improvements in the manufacture 
of reflectors for lamps and of surfaces for reflecting light generally.” 

900. ALEXANDEK ANGus CROLL, Coleman-street, London, *‘ Improvements 
in the manufacture of sulphate of alumina.” 

902. ALFRED VinceNT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
the construction of cartridge and uther boxes.”"—A communication from 
Robert Augustus Cheeseborough, New York, U.S.—Petitions recorded 
30th March, 1865. 

904. Tuomas (ook, Coburg-road, Old Kent-road, Surrey, ‘‘ Improvements 
in the construction of safes or depositories intended to contain valuable 
property.” 

906. JoHN SWARBRICK, DAVID SWARBRICK, BENJAMIN SWARBRICK, ORMEROD 
SWARKBRICK, Baxenden, L hire, ‘‘ Impr ts in steam boilers.” 
908. JOHN POOLE, Riley-street, Chelsea, London, and THumas Brown, 
Shrubland-road, Dalston, ‘Improvements in socks, soles, or feet pro- 

tectors to be used loose in boots and shoes or affixed thereto.” 

910, H&NKI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in telegraphic apparatus.”—A communication from 
Albert Aguste Dausslin de Nalinne, Dinant, Belgium. 

914. ALFRED Vincent NEwtoN, Chancery-lane, London, ‘An improved 
manufacture of inking rollers.”—A communication from Lewis Francis 
and Cyrus Loutrel, New York, U.S.—Petitions recorded 31st March, 1865. 

924, George Burt, Birmingham, “ Improvements in machinery for orna- 
menting metal tubes.” ; 

928. ALFRED WILLIAM PEARCE, Dundee, Forfar, N.B., “ Improvements in 
looms for weaving.” i 

929. Joun CuarLes Stovin, White Lodge, Whitehead’s Grove, Chelsea, 
Middlesex, ‘‘ Further improvements in the means of communicating 
signals from passengers in railway trains to the guards and engine 
drivers.” —Petitions recorded 1st April, 1865. 

932. JoHANN VON DER PoPpPsNBURG, Birmingham, “ Improvements in pro- 
jectiies aud cartridges for central fire breech-loading fire-arms and 
ordnance.” 

934. Ricsarp Ropert Ricaes and CuarRues James Watts, Norwich, 
Norfolk, ** Improvements in apparatus applicable to machwwes for cutting 
hay, straw, and such like substances.” 

936. JoHN Henry JouNson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of postage and other stamps.”—A communication 
from Samuel Ward Francis, Washington, U 8. 

937. Pizrre Josera Jamet, Paris, Seine, France, ‘‘An improved safety 
tackle for raising and lowering heavy weights.” a a 

940. FREDERICK BRowy, Luton, Bedfordshire, ‘* Improvements in kitchen 
ranges.” —Petitions recorded 3rd Apri, 1865. : 

945. Joun Ricuarpson WichaM, Albany House, Monkstown, Dublin, 
lreland, “limprovements in the means and apparatus employed for 
Pa a Se ey CO ” 








946. GkoRGE CURR THOMPSON, Sheffield, “Improvements in securing the 
doors of safes and other doors.” 

948, ALFRED ILLINGWORTH aud Henry ILLinewortH, Bradford, Yorkshire, 
‘‘Improvemeuts in preparing woo! and other fibrous substances and in 
the apparatus to be employed therein.” 

950 CHARLES MAuTIN, Friar-street, Reading, Berkshire, “ Improvements in 
means or apparatus for effecting the clean-ing and polishing of forks. 

952. WiuttaM CuarK, Chancery-lanc, London, ‘‘ An improved machine 
tor rounding and polishing shot, shell, and other balls or spberes. —A 
communication frum Wiliam Davis Winsor, Philadelphia, Pennsylvavia, 





954, WiLuiAM Moopy and Witu1aM James Hupaxp, Handsworth, Stafford- 
shire, “ Improvements in stringing and tuning piavofortes and other 
strinzed musical instruments.” ‘— 

956. WiLLiaM BULSTRODE, Mount Farm, Cookham, Dean, Berkshire, “‘ Im- 
proved apparatus applicable to steam cultivation.” ’ 

958. Groxeg TomLinson BousFisLD, Loughborough Park, Brixton, Surrey, 
* Improvements in separating fibre from vegetable materials containing 
the same.”—A c mmunication from — Meucci, Clifton, New 
York, U.S. Petitions recorded 4th April, q 

962. Joun Gay NewTon ALLEYNE, Butierley Ironworks, Alfreton, Derby- 
shire. ‘‘ Improvements in traction engines.” 

966. Wistas TeaLL, Louis | Epaige, and EpwarpD THORNBILL Simpson, 
Waketield, Yorkshire, “‘ impr ts in the facture of iubricating 
oil and grease."—A communication from Emile Lepaule, Paris. 

969. CHARLES WILLIAM LaNcasTER, New Bond-street, London, ‘‘ Improve- 
ments in firearms, and in apparatus for extracting cartridges and 
cartridge cases therefrom.” 

970. Epwarp Riruerton, Fenchurch-street, 
protecting iron ships and other submerged 
and corrosion.” 

972 CHakLes Espuin, Tyer-street, Lambeth, Surrey, ‘* Improvements in 
apparatus for regulating the supply of gas.”— Petitions recorded 5th April, 





London, ‘‘ Improvements in 
structures from oxidation 


1865. 

977. UHARLES Horton WILLIAMS, ay ey “Improvements in the 
manufacture of cornice, pule, and other rings.” 

979. Mautin Diosy, Fenchurch-street, London, “A new or — 
material to be used in combination with or as a substitute for - 
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A communication from Reni Charles Jules Prevet and Maximilian Louis 


Joseph Chollet, Paris. 
983. Josuvua Eu.is, Dewsbury, Yorkshire, CHARLES WALKER and WILLIAM 


ap Sagan, “ A new or improved mechanical apparatus for brushing 
e hair.” 

3169. Micua®L Henry, Fleet-street, ‘Improvements in governors.”—A 
ication from Leon Foucault, Boulevart St. Martin, Paris. 





Prestox, Batley Carr, Yorkshire, *‘ Improvements in 'y for 
cardi: g wool or other fibrous substances.” 

985. RicHARD GaRRETT, jur., Leiston Works, Saxmundham, Suffolk, 
“ Improved app»ratus for reducing wheat and other straw.”—Petitions 
recorded 6th April, 1865. 


087. ANDREW MuIR, Manchester, ‘‘ Improvements in breech-loading fire- | 


arms.”” 

991. SAMUEL SMITH and Jonn Wituiam Jackson, Keighley, Yorkshire, 
“Certain improvements in governors or regulators for steam or other 
motive power engines.” 

993. THoMas Wuirts, Birmingham, “ Improvements in the manufacture of 
the handles of nut crackers, lobster crackers, and grape scissors, which 
said improvements are also applicable to the facture of the handles 
of knives, spoons, and other articles.” 

999. NatHAN GoLp KimBERLEY, Birmingham, “ Improvements in locks.”— 
Petitions recorded 7th April, 1665. 

1003. Henry Josgpu SIMLICK, Bow, Middlesex,“ Improvements in mechanism 
applicable to frame-filling machines for wooden matches, vestas, and 
vesuvians.” 

1005. Wint1aM WeatHertey, Chatham, Kent, “‘ Improvements in sizeing 
paper, and in the machinery employed therein.” 

1007. Ggzorce Davies, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in buttons and in devices for securing the same to fabrics.”—A commu- 
nication from Willoughby Hahn Reed, Philadelphia, U.S. 

1009. VicroR ALBERT PROUT, Manor House, East Moulsey, Surrey, “ Im- 
provements in photographic cameras.” 

1011. ANDREW GrorcE Hunter, Rockcliffe Hall, near Flint, Flintshire, 
“Imp in the facture of soda and potash.” 

1013. Tuomas TuKTOoN, Sheffield, *‘ Improvements in machinery for cutting 
files.’— Petitions recorded 8th April, 1865. 








3172. Jonny Wittiam Cownes Brewer, King’s Holm, Gloucestershire, and 
Wintiam Warren, Cheltenham, Gloucestershire, “ Improved apparatus 
for facilitating the communication by signals between diffrent parts of 

| a@ railway train, parts of which apparatus are also applicable to other 
purposes,” 

3175. Joun Henry Jonnson, Lincoln’s-inn-fields London, *‘ Improvements 
in photographic apparatus.”— A communication from Gabriel Jules 
Bourdin, Paris.— Petitions recorded 2ist December, 1864. 

3188. Groree Hase.ting, Southampton-buildings, Uhancery-lane, London, 
“*Improvements in machinery for manufacturing metallic nuts.”—A 
communication from Richard James Dewhurst, New York, U.S. 

| $191. James Paterson, Dundee, Forfar, N.B., “Improvements in the 

treatment of jute and other fibrous substances, and in the machinery, 
apparatus, or means connected therewith.”—Petitins recorded 23rd 

| December, 1864. 

| 3204. Jonn Kowsgrry, Hereford, “An improved centrifugal drying 

| machine.” 

3210. Tuomas Wuitiry, Holm-lane, Tong, Birstal, Yorkshire, and Jonas 
Jowett, Fitzgerald-street, Bradford, Yorkshire, “Improvements in 
machinery used in combing wool and other fibrous materials,”—Petitions 
recorded 24th December, 1864. 

3220. Henry Jon , Bir gh “Improvements in the manufacture 
of top notches and runners for umbreilas and parasols.”—Petition re- 
corded 28th December, 1864 

3252. Lovis Pumirrs Epovarp Max, Upper Stamford-street, Surrey, 
‘Improvements in treating oils and hydro-carbons, and in apparatus 
for the same, and other operations in which matters have to be purified, 
clarified, and refrigerated or condensed.”—A communication from 
Etienne Laporte, Boulevart de Sebastopol, Paris.—/etition recorded 30th 











1019. Ropert Ferevsson, Davyhulme, and WALTFs RAstox, M > 
“Imp sin hinery for finishing yarns or treads.” 

1021. GgoreE Vorer, Aldershot, “Improved mechanical arrange ments for 
sto; ping or retarding railway carriages, wagens, and trucks.”—Petitions 
recorded 10th April, 1865. 








Inventions Protected ior Six Mouths by the Deposit of 
a Complete Specification. 

1040. CHARLEs BoscuaN, Jose¥ BinpTNER, and WiLLIaM Carrou, Vienna, 
* Im; rovements in lamps for burning petroleum, naphtha, or other 
mineral oils.”— Deposited and recorded 12th April, 1865. 

1067. CuarLes Ropinson Fisner, Chelsea, Massachusetts, U.S., “A new 
and us+ful or improved mode of connecting a gaff to the mast of a 
navigable vessel.’"—Deposited and recorded 15th April, 1865, 


Patents on which the Stamp Duty of £50 has been Paid. 


1044. Jun.es Francois Matuias, Rue du Chalons, Paris,—Dated 11th 
April, 1862. 

1201. FREDERICK DANGERFIELD, London.—Dated 24th 
April, 1862. 

1152. James Comps, Belfast, Antrim, Ireland.—Dated 21st April, 1862. 

1165. CHRISTOPHER CRABB CREEKE, Bournemouth, Hants.—Dated 21st 
April, 1862. 

1294, Tuomas FoxaLy Grirritas, Birmingham.—Dated 2nd May, 1862. 

1218. ALEXANDER CARNEGIE KIRK, Bathgate, N.B.—Dated 25th April, 


Bedford-street, 


1862. 
1190. CHARLES Epwin Heryxe, Great Portland-street, London.—Dated 23rd 
April, 1862. 
1235. Gustav Biscnor, jun., Swansea.— Dated 26th April, 1862. 
1461. ADOLPHE NICOLE, Soho-square, London.— Dated 14th May, 1862. 
1199 JonN FRANKLIN ALLEN, New York, U.S.—Dated 24th April, 1862. 
1210. RicHaARD CuRISTOPHER MANSBLL, Ashford, Kent. Dated 25th April, 


1862. 
1215. Joun Suaw, Liverpool.—A communication.—Dated 25th April, 
1862, 


Patents on which the Stamp Duty of £100 has been Paid. 
856. Martin Rowan, Glasgow, Lanarkshire, N.B., and Tuomas RocErs 
Horton, Birmingham.—Dated 19th April, 1858. 
876. James Horsey, Greek-street, London.—Dated 21st April, 1858. 
903. CHARLES LUNGLEY, Deptford Green Dockyard.—Dated 23rd April, 


1858. 

075. Wiu1am Henry Fox Taunot, Lacock Abbey, Wiltshire.—Dated 21st 
April, 1858. 

925. EvwarD Hunt and Henry Davies Pocutix, Salford, Lancashire.— 
Dated 27th April, 1858. 

978. Lzon TaLaBot, Rue de Ja Chaussée d'Antin, Paris.—Dated Ist May, 
1858, 





Notices to Proceed. 


8071. Joun VAuGuAN, Middlesbro’ and Cleveland Ironworks, Yorkshire, 
‘** Improvements in the heating the blast for furnaces in the manufacture 
of iron.”— Petition recorded 10th December, 1864. 

3075. Epwarp Brooks, jun., Field House Fire Clay Works, Huddersfield, 
Yorkshire, “ Improvements in the manufacture of glass-house pots,” 

8078. Ropert Matners, Boundary-terrace, Burley-road, Leeds, Yorkshire, 
“ Improvements in sawing machinery.”—Petitions recorded 12th December, 


1864. 

3082. RichaRD Hetssy Jounson, Eccleston, Lancashire, ‘‘ Improvements 
in the construction of gla:s-makers’ pots, and in the application of heat 
to the materials or glass metal contained therein.”—Petition recorded 
13th December, 1864. 

3100. JoHn Garret TonGvE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of watches or other similar 
time keepers.”—A communication from Charles Lehmann, Paris, 

3104. SamuEL Hoop, King William-street, London, ‘‘ An improved method 
of securing coal plates, applicable to the securing of glazed area grating, 
trap-doors, and other similar covers.” 

3107. ANTOINE FRANCOIS JEAN CLAUDET, Gloucester-road, Regent’s Park, 
London, “ Improvements in photo-sculpture.”~— Petitions recorded 14th 
December, 1864. 

3108. Joun AntHuony Pots, Nye’s Wharf, Surrey Canal, Old Kent-road, 
Surrey, “‘ Improvements in obtaining purified or refined oils and in 
obtaining oil cakes for cattle food, and foots useful for soap making.” 

$113. WiLiamM CLARK, Chancery-lane, London, *‘ Improvements in the 
decoration of walls, pavements, and other surfaces in cement, concrete, 
and other bst ication from Eugene Mathieu de 
ea Boulevart St. Martin, Paris.—Petitions recorded 15th December, 

864 


”, 





3114. WiLt1AM Epwarp Gene, Wellington-street, Strand, London, ‘ Im- 
revements in steam engines.”— A communication from Arthur de 
ontméja, Faubourg St. Martin, Paris. 

3119. Francois AUGUSTE CHEVALIER, Rue Sainte Appoline, Paris, “ Im- 

provements in panoramic a) paratus.” 

3120. Gzorez Brown, Poole, Dorsetshire, ‘‘ An improvement in the con- 
struction of cylinders used in the manufacture of articles of pottery, 
such as pipes, tiles, hollow bricks, and the like.” 

3121. James WuiTE, High East-street, Dorchester, “ Improvements in 
closets and commodes.” 

3122. WintiamM McNavent, Rochdale, Lancashire, ‘‘ Improvements in 
machinery for washing and drying wool and other fibrous materials.” 

$125. MicuagL Joun Haines, Victoria-road Rope Walk, Bristol, “ Improve- 
ments in the construction of straps or bands employed for driving 
machinery.”— Petitions recorded 16th December, 1864. 

$131 ARTHUR AUCKLAND LEoPoLD PEDRO CucHRANE, Portsmouth, Hamp- 
shire, ‘‘ Improvements in apparatus for heating and evaporating liquids 
and fluids.” 

3136. Hiram Lyman Haut, The London India-rubber Company's Works, 
West Ham, Essex, “‘ Improvements in the manufacture of elastic 
fabrics.”— Petitions recorded 17th December. 1864. 

3142. WitL1AM TaTE, Horsley Hill, near South Shields, Durham, “Im- 
provements in armour and in making and applying the same for pro- 
tecti»ng wood and iro. ships of war and batteries.” 

$151. Epwarp Tuomas Huaugs, Chancery-lane, London, ‘‘ Improvements 
in machinery or apparatus for making laces, braids, cordings, and 
edg'ngs."—A communication from Jean Cheynet, Lyons, France. 

3152. Hesry James Hoee Kine, Cain Cross, Stroud, Gloucestershire, 
Husert Euuis Smita, Uptou Bishop, Hereford, and Josep Bexnetr 
Howet, sheffield, ‘* Improvements in the slide valves of steam engines, 
and in apparatus connected with or operating the slide valves of steam 
engines "— Petitions recorded 19th December, 1864. 

3159. Tuomas AvGusTIN GrimsToN, Clifford, Yorkshire, ‘‘ An improved 
apparatus to be used with breech-loading fire-arms, so as to render them 
available for use as breech-loaders or muzzie-loaders, as may be found 
convenient.” 

3163. Jost Puig y Luacostsra, Strand, London, ‘Improvements in 
™ pinning cotton and other fibrous materials.”—A commu- 





D ber, 1864. 

3255. Paut AxprE Rogsr, Paris, ‘ Improvements in smoke-consuming 
furnaces.”— Petition recorded 3lst December, 1864. 

2. THoMas AnTonEY Macaunay, Herbert-street, New North-road, Hoxton, 
Middlesex, ‘‘ improvements in sewing machines and apparatus belong- 
ing thereto,.”— Petition recorded 2nd January, 1865. 

95. Rock Cuipitey, Hizh Holborn, London, “Improvements in the con- 
struction of railway carriages.”— Petition recorded 11th January, 1865. 

142. Seay James Bzst, Docmscndeapenent, Surrey, and JAMES JoHN 
HOoupen, Single street, Bow, Middle-ex, * Improvement in apparatus for 
charging and drawing gas retorts, and for other purposes.”—Petition re- 
corded 17th January, 1365. 

160. MeLcnor Bettzuoover Mason, New York, U.S., “An improved 
method of purifying and oxidising metallic ores,” —Petition recorded 19th 
January, 1865. 

344. WiLLIaM Sim, Glasgow, Lanarkshire, N.B., ‘‘ An improved method of 
and improvements in apparatus for extracting gases from mineral oils, 
and employing the same for illuminating purposes.”—Petition recorded 
7th February, 1865. 

402. Louis Henry Gustavus Euruarpt, Richmond-road, Bayswater, 
— ** An improved gunpowder.” — Petilion recorded 13th February, 


535. James Sraruey, Coventry, “‘ Improvements in sewing machines.”— 
Petition recorded 25th February, 1865. 

549. WILLIAM Sim, Glasgow, Lanarkshire, N.B., ‘‘ An improved method of 
extracting gases from mineral oils, and in employing the same for 
illuminating and heat producing purposes, and in the machinery or 
apparatus connected thérewith.”— Petition recorded 27th February, 1865. 

645. ARTHUR CHARLES Henperson, Charing Cross, London, “ An improved 
method of preserving meat.’—A communication from Hubert Felix 
Meressart, jun, Paris. — Petition recorded 8th March, 1865. 

691, JAMES HENDERSON, Leadenhall-street, London, “ Improvements in 
the process and apparatus for refrigerating or freezing liquids.” — Petition 
recorded 11th March, 1865. 

725. HENRY Owen, London-road, Leicester, Leicestershire, ‘ Improvementsin 
the manufacture of stockings and other articles of hosiery.”— Petition re- 
corded 15th March 1865, 

724. HikaM Smita Jacoss, Portland, Multnomah, Oregon, U.S., ‘‘ A new 
or improved machine for dressing and rounding the inner surfaces of 
felloes.”— Petition recorded 22nd March, 1865. 

818, ANTHONY BERNHARD BaRON VoN Ratusn, Fitzroy-square, London, 
“An elementary power engine, or a new or improved compressed air 
engine for imparting power and motion to all kinds of machinery.” 

819. Rozert WinsoN MorRELL, Summerseat-place, Great Horton-road, 
Bradford, Yorkshire, ‘‘ Improvements in machinery for sewing and 
stitching.” 

822, Josep TALL, Bedford, Bedfordshire, ‘‘ Improvements in the construc- 
tion of walls, houses, and other buildings.”"—Petitions recorded 28rd 
March, 1865. 

903. Wittt1AM MiLNEeR and Daniet Rowitnson Ratcuirr, Phanix Safe 
Works, Liverpool, “ertain improvements in the fastenings to be em- 
ployed in met lic safes or other similar depositories,”"— Petition recorded 
3lst March, 1865. 

919. WituiaM Mayatt, Joun Knorr, and WILLIAM DeENNis, Mossley, 
Lancashire, “ Certain improvements in mules for spinning cotton and 
other fibrous substances,”— Petition recorded ist April, 1865. 

937. Pisgre Joseru Jamet, Paris, “ An improved safety tackle for raising 
and lowering heavy weights.” —Petition recorded 3rd April, 1865. 

958. Grorek ToMLINSON BousFigLD, Loughborough park Brixton, Surrey, 
“Improvements in separa ing fibre from vegetable materials containing 
the same.”—A communication from Antonio Meucci, Clifton, New York, 
U.S.—Petition recorded 4th April, 1865. 

1067. CuakLEs Ropinson Fisugr, Chelsea, Massachusetts, U.S., “A new 
and useful or improved mode of connecting a gaff to the mast of a 
navigable vessel.”— Petition recorded 15th April, 1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 
22n0 April, 1865. 

1343, 4d. ; 1436, Sd.; 1443, 4d.; 1444, Is, Sd.; 1448, 28.5 1450, 4d.; 
1453, 4d.; 1459, Sd. ; 1464, 4d ; 1465, 1+. 6d.; 1470, 1s. 10d. ; 1476, 4d. ; 
1477, 10d. ; 1478, 1s. 4d.; 1479, 4d.; 1480, 10d. ; 1481, 8d.; 1482, 1s. 8d.; 
1483, 4d.; 1484, 4d.; 1485, 10d.; 1486, 4d.; 1487, 10d.; 1488, 1s. 6d; 
1489, 10d. ; 1490, 4d. ; 1491, 4d.; 1492, 4d ; 1493, 8d ; 1494, 10d. ; 1495, 4d. ; 
1496, 4d.; 1497, @d.; 1498 10d. ; 149%, 10d. ; 1500, 10d. ; 1501, 4d. ; 1502, 8d. ; 
1508, 10d. ; 1505, 8d, ; 1506, 4d. ; 1507, Is. ; 1608, 4d. ; 1509, 4d. ; 1510, 4d. ; 
1511, Is. 6d. ; 1612, 10d. ; 1513, 10d.; 1514, 1s. 4d.; 1516, 4d. ; 1518, 10d, ; 
1519, Sd. ; 1520, 4d. ; 1321, 4d, 31522, 6d. ; 1523, 4d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Crass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 
2494. E. H. Hucu and F, Wincnausen, Brunswick, ‘‘ Machinery for obtain- 
ing motive power.’’— Dated 10th October, 1864. 

This invention consists in an improved construction of engine to be 
worked by heated gases or vapours, The engine is composed, as is usual, 
of a cylinder. having a pis'on working to and fro within it, and the engine 
is so arranged that, when the piston rises, heated gases are drawn into the 
cylinder, and when the piston descends, the gases in the cylinder pass to a 
condenser and are thereby condensed, and the condensed gaves are from 
thence drawn out by an air pump. Iv order that the cylinder may be pro- 
tected from the heated gases the sides of the cylinder are surrounded by a 
jacket filled with water; the bottom of the cylinder is, for the same pur- 

, covered by a casing filled with water; the pipe through which the 
Reated ga-es are led to the cylinder rises through this casing, and this pipe 
is also thereby protected. The times at which the heated gases are admitted 
into the cylinder are governed by a tap or valve on this pipe, and the plug 
of the tap is made hollow, in order that water may pass through it; the 
pipe that leads up to this tap is lined with fire-clay. In order to protect 
the underside of the piston from the action of the gases the piston has con- 





for 

nication from Juan Esteve y Vila and Gil Esteve y Vila, Barcelona, 

Spain.— Petitions recorded 20th December, 1864. 
3164. Henry ALFaep DE Briov, jun., Welbeck-street, Cavendish-square, 
ndon, “An improved varnish for protecting and preserving metals, 
such as polished steel, silver plate, silver-p'ated and electro-plated articles, 
from oxidation, corrosion, and from the effects of damp, or the action of 
a etn tad hygeegen, and improved liquids for cleaning and brighten- 

articles,” 

3167. Epwarp Bryant and SAMUEL MippueToy, Greek-street, 


nected to its underside a protecting shield of iron plate ; this shield is 
formed of a plate nearly covering the underside of the piston, and from 
around the edges of this plate a cylinder of sheet metal descends into an 
annular space formed between the sides of the cylinder and the hollow 
water casing, which nearly covers the bottom of the cylinder. This casing 
rises up into the cylinder to a height equal to the length of the stroke of 
the piston. Steam or air is, at each movement of the piston, introduced 





into this space, and into a space between the top of the shield and the bottom 





of the piston, and the shield of the piston is thereby oe 
are alternately introduced into, and allowed to escape from, the cylinder 
through the cock or tap above mentioned, by causing the plug of the tap 
to oscillate to and fro, so as alternately to open a communication between 
the source from which the heated gases are obtained and the cylinder, aud 
then to close this communication, and open a communication between the 
cylinder and the passage to the coudenser. The gases as they leave the 
cylinder are. by preference, cau-ed to pass through the tubes of a steam 
boiler before entering the cond r. Cond ts of apy suitable construc- 
tion may be employed, but the patentees prefer to employ a cylindrical 
condenser that is surrounded by the steam boiler above mentioned, the 
steam boiler being of an aunular form in cross section, Within the con- 
denser are placed a number of shelves or trays, to which the condensing 
water is caused to fall in succession, the water being introduced into tue 
conden-er at its upper end, the alternate shelves of the condenser being, 
for this purpose, made to occupy the space in the centre of the condenser, 
and the other shelves being f..rmed around the sides of the condenser. The 
condensing water and the condensed gases are drawn away from the bottom 
of the condenrer by an air pu On the upper side of the piston that 
works in the cylinder is a trunk, working through suitable packing in the 
top of the cylinder, and into the annular space between the truuk aud the 
sides of the cylinder, steam, produced in the steam boiler and in the water 
spaces above mentioned, is allowed to enter when the piston descends, and 
so aid in forcing down the piston, On the ascent of the piston a commu- 
nication is opeved through the piston, to allow the steam vo pass through 
it into the space between the sides of the cylinder and the shield carried 
by the bottom of the piston. and so, as above stated, keep the piston aud 
shield from being injured by the heated gases. A connecting rod passes up 
from the top of the p'ston through the trunk to a crank on the main shaft, 
and so gives motion to this shaft, and from the main shaft the air pump 
and valves before mentioned derive their respective motions, In cases 
where the heated gases as they come from the cylinder would not be suffi- 
ciently heated to be used advantageously for producing steam beture 
passing to the condenser, the steam boiler before mentioned is not em- 
ployed, neither are the water casings necessary ; the cylinder may then be 
left open at the top. In order to keep the cylinder aud piston cool air is 
allowed to pass through the opening before meutioued in the piston into 
the space around the shield of the piston, in place of allowing steam so to 
pass through the open top, as before expiatned, In plave of the top of the 
cylinder being left open the top of the cylinder may be made to act as the 
air pump ; the piston and its shield may then be kept cool by jets of water 
being, at the ascent of the piston, forced against the screen carried on its 
underside, and the sides of the cylinder kept cool by water resting on the 
top of the piston. 

2402. T. ApaMs and G. J. Parsons, Duke-street, Adelphi, London, “ Slide 

valves.” Dated 1ith October, 1864. 

This invention has for its object the construction of slide valves in such 
&@ manner that the pressure of steam or other fluid on the one side may be 
diminished by the simultanecus pressure of fluid on the oppusite side 
thereof. For this purpose the two ends of the valve at which steam is 
admitted to the cylinder are beveiled off or formed so as to leave a small 
space for the admission of the stam from the boiler, which steam presses on 
such ends in a direction opposite to that in the ports of the cylinder, thereby 
diminishing the to the sliding of the valve as required between 
the face plate of the valve box and the cylinder face. 

2527. M. Henry, Fleet-street, London, ‘* Steam machinery for rolling roads 
or ways."—A communiation.— Dated 13th October, 1864. 

The wheels or rollers on which the improved hinery or app travels 
and is supported, and which, when worked by the steam engine, propel it in 
either direction, will also be made tosteer, or turn it to either side, by moving 
theiraxles out of the parallel, and causing them to converge atthe end. For 
moving the ends of the axles for that purpose, the axles, instead of being 
fixed are susp: nded to the frame by brackets with friction rollers, and are 
moved by a double threaded worm or screw which is attached to the frame, 
and takes at the ends into nuts on the axles, and is worked by handles and 
bevel gear or otherwise. For communicating motion te the rollers or wheels 
a connecting rod or crank arm is jointed at one end to a radial arm of the 
last toothed wheel driven by the engine, and at the other toa radial arm or 
spoke of the roller or bearing wheel; the toothed wheel is on the axle box, 
so that motion may be transmitted to and from it notwithstanding the 
variation of position of the axles. Band or pitch chains are used for driving 
this toothed wheel. For varying the speed of the horizontal shafts without 
altering that of the engine, a cranked axis worked by the engine transmits 
motion to the shafts by two sets of gearing of different size or number of 
teeth, so that the velocity will be carried according as to which set is in gear. 
Springs are used between the axle and the frawe of the carriages, either 
between tue axle and the “ longeron” (longitudinal frame bar), or out- 
side above or below it, 

2550. F. Wiss, Buckingham-street, Adelphi, London, “ Boilers or apparatus 
Jor the generation of steam "-—Dated Lith October, 1564. 

This invention has reference to that class of muititubular boilersin which 
the flame and heated products of combustion, after leaving the furnace, pass 
through a number of tubes passing through the water chamber of the boiler, 
as in boilers of the ordinary locomotive and marme ty) pes, and consists in 
the employment in such boilers of two thin plates piaced vertically (or 
nearly vertically) side by side between adjacent verticai rows of tubes, such 
plates having a spece between them, and being kept at the requisite dis- 
tance apart by suitable distance pieces, so that as the water surrounding 
the tubes situated in the intervals between the several pairs of plaves 
becomes heated and rises towards the surface, corresponding currents of less 
heated water may be guided uninterruptedly downward between the piates 
of each pair (between the lower edges of which aud the shell of the boilera 
suitable space is left) to supply its place. —Not proceeded with, 


2555. F. A. Catvert, Manchester, ‘‘ Bngines for obtaining motive power."— 
Dated 17th October, 1864. 

This invention cousists in supplying the cylinder with water until the 
crank has attained about its full leverage, when the impact of steam, water, 
or other compressed fluids can be advantageously applied to the piston or 
plunger, thereby avoiding all vacant spaces, such as portways and working 
space, until about the full leverage of the crank is attained, 














Cass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2488. S. VaiLE, Basinghall-street, London, ‘* Propellers.” —Dated 10th October, 

864. 


These propellers consist of one or more wheels or discs, having floats as 
hereafter described, radiating from the centre to the outer circumference. 
The centre part of each propeller consists of a disc, by preference thick or 
wide at the axle, and tapered to a thin edge. The inventor hinges floats to 
this disc, and makes the hinges project so as to allow the water to 
clear between the disc and the floats. The flvats are made to feather by 
means of arms projecti.g from the upper p«rt of the floats, working in a 
grooved guide in conjunction with a movement attached to the shaft. He 
sometimes u-es fixed floats, and makes them narrow, In order to take tne 
way off the ship, he, as it were, splits a portion of the disc, and hinges it 
so as to open out. Or he applies a hinged flap or flaps, to which he attaches 
chains or rods, whereby to open out the flap and close it as required. — Not 
proceded with. 

249. T. Suorey and J. Brun, South Shields, ** Reefing, furling, and setting 
the sails of ships and vessels '— Dated \0th October, 1564. 

According to this invention the inventors propose to apply to the yard- 
arm a shaft of iron or other metal, set in suitable bearings or journals 
suspended from the yard; this shaft or axle has at each end a pinion or 
toothed wheel keyed thereon. and these pinions gear into corresponding 
pinions at each end of the rolling jackstay. The jackstay is held in posi- 
tion with respect to the yardarm by continuations of the bearings of the 
shaft or axle, and by »lummer blocks or journals, so as to permit of its free 
rotation, in the ceutre of the shaft a chain pulley with suitable cavities 
and stops for the links of the chain to take into and bite, is firmly keyed, 
and above the yard there are set in the mast, one above the other, two 
pulleys, through and over which haulyard chains c ming from the deck 
are caused to pass, and thence to gear into the chain pulley on the shaft or 
axle, +o that from the deck, by actuating the haulyards, the shaft may be 
caused to revolve in either direction, in order to work the rolling jackstay, 
and to furl or unfurl the sail contained thereon. It will be obvious that, 
by slacking one haulyard and tightening the other, the yard itself may be 
elevated or lowered, and the sail fvrled or unfurled ; or the yard may be 
kept in a stationary or fixed position during the operation of reeting, 
furling, or unfurling the sail. - Not proceeded with. 

2490. J. Burcuant and H. Stroup, North Shields, “ Keefing and furling 
sails.”"— Dated 10th October, 1864. 

This invention relates co certain improvements in the method of reefing 
and furiing sails, by the use of which the inve: tors ee to prevent the 
chafing of the topgallant sails, which is occasioned by the ordinary chains 
either going to the yardarms from the masthead, or passing along the 
upper part of the topsail yard, by making the reefing chains pass through 
clamps in the topmast down to sheaves in the yardarm, one on each side of 
the mast, in rolling chocks, aud along the after part of the yard to hori- 
zontal sheaves in and near each end of the yard ; the topsail haulyard leads 
from the centre sheave in the topmast down to the deck, and is actuated 
by a block and tackle, in order to enable the sail to be reefed or furled, or 
vice versd, by means of a supplemental spar or roller in front of the yard- 
arm.—Not proceeded with 
2498. B. H. Jones, Chelsea, “‘ Facilitating locomotion.”—Dated 11th October, 

18 


64. 
In carrying out this invention the patentee employs a sole piece con- 
structed of thin iron, wood, strong leather, or other suitable material, and 
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shaped so that a boot or shoe will fit comfortably upon it. To the outside 
of the said sole piece he attaches by screws, nails, rivets, or other suitable 
fastenings, a frame, the same to be made of iron, wood, strong leather, or 
other equivalent material, and extending sufficiently high to give support 
to the leg; and he also proposes that the said frame should be made rather 
wider near the top than below to permit of freedom in the action of the 
leg, and it may also turn round slightly so as to retain a hold on the leg. 
It may also be furnished with a —_ and buckle, or other equivalent 
fastening, 80 as to keep it closely fitting to the outside of the leg. This 
frame may be jointed near the ankle to accommodate the leg to the 
backward and forward action; or it may be made in a piece with the sole 
piece. attached to this aforesaid framing, at such a height that the foot 
will be raised off the ground so as to pass over small stones and the 
inequalities of the road, he has two or more wheels placed at any conve- 
nient distances along the outside of the foot, and they may be made of any 
convenient diameter, and arranged so as to work independently of each 
other. These wheels may have their runs grooved for the purpose of 
receiving a band of india rubber, or other suitable elastic material, which 
gives a great-r hold on the road, and runs with less noise; or they may be 
made without the india rubber or elastic material, which may then be 
placed in the tread, or at any convenient part of the sole, so as to give the 
necessary elasticity to the foot. Over the fore part of the foot or instepa 
Jaced band or other apparatus may be inserted, to give additional hold and 
support to the foot, and the aforesaid iron frame may be contained round 
the heel to prevent the foot from moving. He also inserts a stop under- 
neath the heel to act as a brake when it is desired to stop. 

2500. F. Watkins, Feltham, Middlesex, “ Railway carriages.”— Dated 11th 

October, 1864. 

The inventor proposes to construct railway carriages of an oval or egg 
shape, with transverse plankings for top and sides, and beams below on 
same principle ; above the ordinary windows he forms glazed openings or 
skylights, and also at each end of the carriages two or three similar lights, 
and corresponding lights in each of the compartments, so as to form a 
direct line of windows throughout the train. These windows are to hang 
on a pivot and swing open vertically like an air window of achurch. The 
doors are to be made to slide inwards within a casement in ribs of carriage, 
instead of opening by hinges. The door would of course correspond with 
the curve of the side of the carriage, and if there were nocompartments one 
door would suffice, so as to obviate the necessity for curved glass, the door 
being in the centre of the carriage where the curve is reduced to a minimum, 
The bottom of the carriage may be either egg-shaped or flat. Hand rails 
are to be fixed all round the carriage. The top of the carriage may contain 
compressed gas for lighting. The “ guard’s look out” is to be at the side, 
in lieu of the top of the carriage — Not proceeded with. 
~~. L. a cca Paris, “ Railway signal apparatus.” —Duted 12th Octo- 

er, 1864. 

This invention consists of an apparatus with a bell, which apparatus is 
put in motion from the interior of the carriage, and the ringing of which 
bell is intended to call the attention of the guard in a railway train.—Not 
proceeded with. 

2518. M. J. Rice, Birmingham, ‘* Preumatic apparatus for communicating 
— passengers and guards in railway trains.”—Dated 12th October, 
1864. 


This invention consists in securing underneath (or otherwise) the 
carriages of a railway train, as well as the guard’s van, an iron or other 
tube of suitable dimensions, and which tube the inventor purposes con- 
necting together from carriage to carriage with union joints and flexible 
tubing, and by which means a connection will also be formed from the first 
carriage to the tender, and from the tender to the engine to be united to 
an air cylinder, This air cylinder he purposes being circular and fitted 
with a piston, and the requisite valve or valves, as also an escape or safety 
valve, the piston deriving its motion from the motion iu any suitable way, 
80 as to continue to condense the atmosphere into an air chamber for 
receiving it, or into the tubes; and from the main tube, in any suitable 
position, a tube or tubes is or are applied to each carriage or compartment, 
fitted with a whistle and loose dome or cap, as also an intermediate valve or 
cut-off tap, to which he purposes attachi in any suitable way, cords, or 
other suitable means of connection, terminating with a suitable pull in 
each carriage, or compartment of a carriage, in such a way that, by pulling 
the pull, the valve or stop cock will be opened, thereby allowing the 
compressed air in the tube to escape and sound the whistle on the outside ; 
but on doing this the cap, which is to be somewhat sensitive, will be blown 
off, 80 as to indicate to the guard the position or the carriage occupied by 
the party requiring attention; when this is effected the cap is to be 
replaced—a work of great simpiicity, as the cap is intended to be attached 
by a cord or small chain, or other convenient means, to or near the whistle 
it is intended to cover, and by these means, with a precon:-rted under- 
standing, the guard will be enabled to communicate with the engine 
driver.—Not proceeded with. 

2537. P. Meutemans, Brussels, “ Railway carriages and wagons.”—Dated 
L4th Octoher, 1864, 

In carrying out this invention the inventor constructs a gallery on the 
outside of each wagon or carriage, by which any person can pass trom one 
wagon or carriage to another, while the train is in motion, with perfect 
safety ; and he applies a brake handle to the outside of each carriage, 
whereby, by means of the said gallery, any person, either official or 
passenger, turning the handle can apply the brakes in the ordinary manner. 
He fixes under the tender a perforated metal tub» or vessel, similar to that 
used for wateri g streets, Water is to be supplied from the tender when 
necessary or desirable for laying the dust or other purpose. To connect 
the gallery of cne carriage to another he has a footboard with a hinge at 
one end, so that it can be raised or lowered when required to form a con- 
nected passage ; a hand-rail is also provided to each gallery to prevent 
danger of falling. Each gallery is connected to the footboard of its 
respective wagon or carriage, and, if desirable, may be connected by hiuges, 
so that it may be folded up against the sides of the carriage when not 
required for use.—Not proceeded with, 

2651. EB. Baines, Blakeney, Norfolk, “ Apparatus jor reefing and sarling 
ships sails,” — Dated 15th October, 1864. 

In performing this invention the patentee employs a roller on which to 
roll up and unroll the sail in reefing cr setting. ‘This roller is fitted ia a 
bearing at each end, and supported from and telow the yard, or in other 
position parall:] therewith, On each end of the roller he places a dog or 
whelp boss or sheave, round which the doubles of two endless chains pars 
(one for each end of the yard); the chains at each end pass up over 
pulleys fixed on the sides of the yardarms, one part of the chain passing up 
in front of the yard and the other behind (if the roller be disposed below), 
but they may be otherwise led as may be convenient. From thence the 
en‘less chains pass towards th: middle of the yard, the doubles being 
round the grooves tn a triple grooved whelp sheave or boss mounted on 
standards, or in a hoop pivoted above the yard, the axis being in a line fore 
and aft, and immediately in front of the mast. The inner doubles of these 
endless chains encircie the two extreme grooves of the triple sheave, the 
yard being suspended by the double of a chain passing round the middie 
one, The parts of this suspending chain are carried over sheaves on the 
masthead, and connected with the halyards leadirg down to the deck. It 
will be evident that raising or lowering the yards by heaving on or slacking 
away the halyards connected with the one part of the chain supporting the 
yard as described will have the effect of rotating the triple whelp sheave, 
and this again by its rotation will communicate the motion to the endless 
chains carried from thence round each end of the said roller, and, therefore, 
will reef or furl the sail, or set it as may be desired. He supports the said 
roller intermediate of its end bearings by crutches partially encircling it 
and the sail rolled upon it. 








Ciass 3.—FABRICS, 
Including Machinery and Mechanical ions connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dre. sing Fabrics, ¢c. 
2483. R. M. Hanns, Coventry, *‘ Apparatus for dressing finishing, and 
igi yarns and threads of silk, cotton, de." —Lated lth October, 
864. 

One part of this invention consists in the application of a machine or 
apparatus that has heretofore been used for dressing and lustring ribbons, 
to the dressing, finishing, and lustring of yarns and threads of silk. Such 
machines consist, mainly of a trough containing the sizing or lustring solu- 
tion, into which a roller is partially immersed, immediately in contact 
with another roller, which obtains its motion from the same. The ribbon 
is caused to pass between these two rollers, which are covered with flannel 
or other suitable material, purposely to make the ribbon to imbibe sufficient 
of the solution to make it of a proper stiffuess. ‘Nhe ribbon is then passed 
over the surface of a hollow revolving metal cylinder, heated by steam, gas 
jets, or heaters of metal, and situated immediately in front of the trough, 
from which cylinder the ribbon passes alternately under and over two or 
more stationary hollow metal cylinders (also heated by steam, gas jets, or 
metal heaters), from the last of which the ribbon is taken away to be made 
up in the usual manner. In applying the said machine or apparatus to the 
dressing, finishing, and lustring of silk, yarn, or thread, instead of allow- 
ing the yarn or thread, after having been treated with the sizing or lustring 
solution, to pass over a considerable portion of the surface of the heated re- 
volving cylinder, the patentee causes it to , first, in close proximity to, 
but not in contact with, a considerable portion of the surface of the same, 
and then, after passing over a wire or roller situated near the said 
cylinder, he causes it to come in contact with a small portion only of the 
surface of the latter, whereby the sizing or lustring material becomes par- 
tially dred on the yarn or thread by the heat of the revolving cylinder 
before the yarn or thread comes in contact with the same, and thus the 
accumulation of such sizing or lustring material upon the surface of the 
cylinder is prevented. Instead of winding the yarn or thread upon 
bobbins, after passing from the last stationary heated cylinder, he winds 
the same upon skeleton reels, from which it is taken in the form of hanks. 











Another part of the i ion has ref to the hine or apparatus 
before described as to machinery or apparatus for sizing or dressing yarns 
and threads generally. In such apparatus the or thread has heretofore 
been passed through the bath containing the sizing or lustring solution, or 
it has been passed between two revolving rollers, of which one was partially 
immersed in the sizing or lustring solution, as before described. By either 
of the above arrangements the yarn or thread retains too great a quantity 
of the sizing or lustring solution even when, as is sometimes the case, it is 
subsequently passed over a sponge, or between other rollers, for removing 
aportion of the superfluous solution. Now this improvement has for its 
object to remedy this defect, and consists in causing the yarn or thread to 

pss over the upper portion of the circumference of a roller not itself im- 

mersed in the solution, but in contact with another roller that is partially 

immersed in the solution, such first-named roller having, by preference, a 

rotary motion imparted to it in the reverse direction to that in which the 

thread is passing. By this means the sizing or lustring solution is depo- 
sited by the immersed roller upon the second roller, and by the latter 
upon the yarn or thread in the exact required quantity. After age | 
from such upper roller the yarn or thread is then made to pass beneath an: 
in con‘act with a roller, board, or other similar suitable contrivance 
covered with flannel or other suitable porous material, whereby that 
portion of the surface of such yarn or thread that may not have come in 
contact with the roller first tioned also b coated with the sizing 
or lustring solution that is deposited upon the board or roller, Another 
part ofthe invention consists in the employment of copper or tin for the 
heated metal surfaces for drying and lustring the yarns or threads of such 
colours that would be injured in coming in contact with heated iron 
surfaces. 

2496. J. Couuincr, Manchester, “ Manufucture of woven Sabrics.”"—Dated 
10th October, 1864. 

This invention relates to the manufacture of fabrics used for crinoline, 
or a substitute for crinoline, and consists in introducing a portion of strong 
weft known as the patent thread, described in the specification of G. 
Ermen's patent, dated 17th June, 1851, No. 13,670, mixed with the ordinary 
weft at any convenient number of alternate picks, by which the inventor 
produces a strong stiff fabric, suitable for crinoline purposes, or as a sub- 
stitute for crinoline; or, if found desirable, he also introduces a mixture 
of the same patent thread with the ordinary warp threads.—Not proceeded 
with. 

2505. H. L. Kouzewsky and A. WiLsoN, Dundee, “ Preparation of jute, 
é&c.""—Datid 10th October, 1864. 

This invention consists in employing a mixture of gelatine with the mu- 
cilage expressed from linseed, for moistening the jute in the rough state, in 
lieu of the oils at present employed.— Not proceeded with, 

2508. W. B. Haicu and S. Bartow, Oldham, “‘ Apparatus for spinning and 
dyubling cotton, &c.”—Dated 11th October, 1s64. 

This invention relates more particularly to self-acting mules, and con- 
sists, First, in various improved arrangements for simplifying the mecha- 
nism, economising material, and preventing wear and tear, one main 
feature being that the orcinary cam shaft is dispensed with more efficiently 
than in any other mule. Secondly, in improved mechanism for regulating 
the winding on of the yarn at a proper and uniform tension. 

2529. J. T. Cook, Napier street, Leicester, ‘* Battens for weaving.”—Dated 
13th October, 1864. 

An extension of time for filing the final specification of this invention has 
been petitioned for. 

2549. A. Mason, Bradford, ‘‘ Cap or tube frames.” — Dated 15th October, 1864. 

In cap or tube frames as ordinarily arranged there is provided what is 
called a pin rail, having a series of pins ordinarily formed of wood, upon 
which the caps or bells are placed during removal or change of bobbins, 
but owing to the frequency of these removals or changes, and the speed 
with which they are in practice effected, the pins are often injured and 
broken, so as to require renewal, and often, too, the attendant in making a 
change misses the pin, and the caps or bells in falling get injured. The 
object of these improvements is to remedy these inconveniences, by apply- 
ing in place of the series of pins a trough or receiver, or a series of them, 
formed by recesses or projections into or between which the caps or bells 
may be dropped and retained separately in a horizontal or inclined tirec- 
tion during the changes desired, without the liability of their rolling 
away, and from which they may be readily and separately taken up again 
for replacement as desired. The form of trough the patentee prefers has a 
series of transverse grooves or compartments adapted to receive each cap or 
hell. A longitudinal groove or series of recesses is useful to admit of the 
fingers freely passing under and embracing the separate caps or bells. 

2554. E. Tomuinson and J. Jongs, Manchester, “‘ Apparatus for breaking 
the husks of cotton pods, and opening and separating the cotton from the 
same previous to gunning.” —Dated 15th October, 1864. 

In carrying out this invention the patentees make a framework of any 
convenient size and shape, and mount it with a hopper, below the mouth 
of which they place in bearings two or more rollers, covered with caout- 
chouc or other yielding substance. They prefer the employment of three 
rollers, two near each other side by side, and the third below one of the 
two, but nearly in contact with it, and they cause the two first-mentioned 
rollers to revolve in opposite directions, and the third in an opposite direc- 
tion to the roller above it, When the cotton pods are placed in the hopper, 
they are drawn between the first two rollers, and then between the third 
roller and the one above it, so as to break the husks ; but as the caoutchoue 
or other yielding substance gives way a little, the husks are broken without 
breaking the seed. They also employ one or more revolving beaters, but 
two by preference, placed side by side, so that, as the bruken husks leave 
the rollers, they come in contact with the beaters which open the cotton 
and force it through the mouth of a passage or funnel ; under the beaters 
are placed grids or perforated plates for the exit of the dirt and refuse. 
‘this machinery or apparatus may be driven by hand or power, and the 
different motions communicated by wheels or other gearing well known to 
mechanics. 














Ciass 4.—AGRICULTURE.—None. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
2924. L. Cuauss Stoke-wpon-Trent, “ Ornamenting articles of china, earthen- 
ware, dc.” — Dated 13th October, 1864. 

According to this invention the inventor prints in one colour only the 
paper or material from which the design is to be transferred, and he applies 
the other colour or colours required to the paper or surface so printed by 
hand, or by means of stencil plates. Atterwards the transfer is effected to 
the article to be ornamented, and the picture is fixed thereon. If the 
article be of ceramic ware, by burning in the colours in the usual manner, 
or otherwise, the picture is fixed in a suitable manner, according to the 
nature of the material of which the article to be ornamented is made.— Not 
proceeded with. 


2534. A. Hippivs, Russell-square, London, “ Stoves for heating purposes."— | 


Dated 14th October, 1864. 

This stove 1s constructed of iron and brick in combination, and is fitted 
with metal doors. The grate or hearth is situated in the lower part, and is 
arched over or covered with a large fire lump, having an opening in front 
or side through which the fuel is inserted above, and sometimes at both the 
sides and back of the fire space. The stove consists of a series of horizontal 
or vertical flues, which, being heated by the fire and smoke when ascending 
to the chi Ys icate their heat to the entire stove, which then iu 
its turn radiates it throughout the apartment. The stove is cl.sed by 
hermetical doors, which, when closed, exclude the draught and prevent all 
possible escape of any particle of hot air contained in the stove through the 
chimney. Below the fuel door is another one also capable of being hermeti- 
cally closed, through which a draught of air is conveyed below the fuel. 
Besides the smoke flues the patentee constructs channels or passages in the 
brick work of the stove, through which the external air enters, and 
becoming heated in its passage re-enters the room by one or more openings. 
This heated air may also when desired be conveyed from the stove by flues 
or earthenware pipes to any part of the house. 

2542. W. H. Kxusea, Rosherhithe, ‘* Construction of chimneys and flues for 
houses, dec.”— Dated 14th O: tober, 1864. 

The patentee claims, First, the construction of chimney breasts in houses 
and other buildings with a single flue for one series of tire-places through- 
out the several floors, as described. Secondly, the adaptation and applica- 
tion to a chimney or flue of a register capable of being adjusted in the manner 
described, by means of a rack or by other suitable means, for the purpose 
of putting the fire-place on each floor into ication with the 
flue, as required ; and also,for regulating the draught from the fire-place,into 
the flue. And, Lastly, the adaptation and application of a moyabie soot 
door to the bottom of the chimney, as described. 











Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Iin- 
's of War, or jor Defence, Gun Carriages, Se. 
2513. J. Wittiams, Birmingham, “* An improved sabre revolver.”"—A com- 
mvnication.— Dated 12th October, 1864. 

The object of this invention is to combine in a single weapon a sabre with 
arevolver. This is effected by affixing a sabre blade to the barrel of a 
revolver, so that it may be parallel with it, but projecting, of course, to any 
required distance beyond the muzzle. By preference the blade is placed 
on the left hand side of the barrel, but this is unimportant. The handle of 
the combined piece, instead of being an ordinary pistol stock, consists of a 
— hilt. Inside the guard is the trigger of the revolver.—Not proceeded 
with, 








Ciass 7.—FURNITURE AND CLOTHING.—None. 





Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ration and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2484. J. G. Beckton, Whitby, ‘‘ Heating retort, and other ovens for the 

distillation of shale, coal, dc.”—Dated 10th Octobev, 1864. 

This invention consists in so combining or connecting o . . retort orother 
ovens with the blast furnaces employed in the manufacture of iron, or with 
other furnaces of like character, as that the waste gases therefrom may 
pass into and be utilised and employed for heating such retort or other 
ovens. For the purposes referred to the patentee arranges the series of 
ovens at suitable intervals apart above a flue or tunnel, whereby the gas or 
gases required to be utilised is or are conveyed from the blast or other fur- 
nace or furnaces, Each oven may contain ten or any other convenient 
number of retorts, suspended from or attached by the upper ends, leaving 
their lower ends unconfined, excepting in so far as regards lateral move- 
ment, to suitable girders carried by the walls of the oven, and formed as 
troughs or pipes, through or along which a circulation of water may be 
_ up for the purpose of preventing injury to the girders by the heat of 

e oven. 

2487. J. Casseu, La Belle Sauvage-yard, London, ** Improvements in treat- 
ing coal, peat, shale, wood, and ligneous products, and in obtaining fuel, 
oil, and other products threfrom.”—Dated 10th October, 1864. 

This invention consists in placing the raw products into retorts or ovens, 
heated from the outside or otherwise, in any ordinary manner, according to 
the nature of the material acted upon; and the patentee causes to pass 
through the material currents of vapour highly charged with electricity, 
generated in what is known as Beauregard’s apparatus, or by any other 
means. Or he causes such vapour to come in contact with the products 
resulting from the distillation of the materials in the retorts. He then 
condenses these products by ordinary means, and obtains oils and other 
volatile products, while the residuum in the retorts is gathered in the shape 
of charcoal, coke, and heavy hydrocarbons. 

2497. J. J. Vauauan, Appleton, Widnes, Lancaster, ‘* Manufacture“of resin 
and resinous substances.”—Datid 11th October, 1864. 

The First part of this invention relates to an improvement in the manu- 
facture of or the mode of obtaining products from resinous substances, and 
consists in carrying on continuously the process of separating the spirit 
from the heavier substances contained in the crude turpentine, or similar 
balsams, and refining the residua! resin by distillation, without cooling or 
packing in the interval between the operations. The Second part of the 
invention consists in the arrangement or construction and werking of the 
apparatus for the purpose of the distillation, affording thereby a means of 
supplying the crude substance in a continuous flow of the volatilised or 
distilled product, and the residuum therefrom, which may be intermittent 
at the will of the operator, and in accordance with the requirements of the 
article under treat t. The app cannot be described without 
reference to the drawings. 

2508. J. W.. Notrineuam, Kennington-road, London, ‘‘ Composition for 
lighting fires.”— Dated 11th October, 1864. 

This improved composition, which is intended to be used as a substitute 
for firewood in lighting or kindling fires, is composed principally of the 
following ingredients or matcrial:, namely, wood sawdust, coal, coal tar, 
and paste made from flour or meal. 

2504. H. Tucker, Newton, Middlesex, Massachusetts, U.S., “‘ Bronze-colour- 
ing iron.” —Dated Lith October, 1864. 

This invention consists in a novel mode or process by which the patentee 
produces on the surface of iron a change of colour, which he terms bronz- 
ing, not by the application of pig in the forms of solutions, paint<, or 
lacquers, whether dried or hardened by heat, or by simple atmospheric ex- 
posure, but by chemical changes of and uyon the surface of the iron. In 
the practice of the invention he produces the bronze effect or colour by the 
combined action of heat and linseed oil, or its equivalent, upon the surface 
of the metal. 

2506. W. E. Newton, Chancery-lane, London, “ Manufacture of ink."—A 
communication.—Dated llth October, 1864. 

This invention consists in combining with an aqueous extract an infusion 
of bruised Aleppo galls, or proper proportion of sulphate of iron, gum 
arabic, and cloves, and submitting the liquid mixture, drop by drop, to the 
action of the air.—Not proceeded with. 

2510. F. Witkiss, Oxford-stre+t, “ Apparatus for the production of hydro- 
carbon vapour, and for the application of the same lo illuminating or 
heating purposes.”— Dated 11th October, 1864. 

This invention consists in saturating atmospheric air with hydrocarbon 
vapour, for lighting or heating purposes, as a substitute for coinmon cual 
gas; also in so enriching common coal gas as to increase its illuminating 
power. 

2511. J. MoéuuER, Shaftesbury-villas, Hornsey-vise, Islington, Middlesex, 
“ Manufacture of colouring matter yor marking ink, &c."—Dated Luh 
October, 1864. . 

The patentee claims the preparation or the manufacture of colouring matter 
for marking ink, and other purposes, by compounding a preparation or extract 
of madder root, such as alizariue, with cyanide of potassium, caustic potash, 
or other alkaline salt, or alkali, by which means he obtains a material 
which, when used for writing, printing, or dyeing, produces a fast colour, 
and requires no heat or steam. 

2522. E. Moripe, Paris, “‘ Treatment of sea wrack grass for the extraction 
of the carbon and the salts contained therein.’—Dated 13th October, 
1864. 

This invention consists in simply torrefying—or, rather, converting into 
charcoai—on the spot the sea-weed, either dried or not, and then lixiviating 
the charcoal thus obtained. To obtain the carbonisation of the sea-weed 
the patentee uses neither pits nor vertical or horizontal reverberatory or 
other furnaces. He merely disposes the sea-weed in conical frames, similar 
to those that are used by charcoal burners. 

2525. J. Watson, George-yard, London, ‘* Manufacture of hydrocarbons.” — 
Dated 13th October, 1864. 

This invention consists in manufacturing hydrocarbons from the upper 
and middle lias shales, a material not hitherto employed in this manufac- 
ture. For this purpose lias shale is placed iu retorts or vessels, and 
subjected to the action of a low red heat, by which the hydrocarbon pro- 
ducts are distilled over, and they are condensed in like manncr to that in 
which hydrocarbons obtained from other minerals have before been con- 
densed.—Not proceeded with. 

2526. R. A. Brooman, Fieet-sireet, London, ‘* Manufacture of prussiates of 
ammonia, and the «pplication of prussiates of ammonia to dyeing, 
printing, and photoyraphy.”"—A conimunication.—Dated 13th October, 

364. 








This invention consists in depositing, under the influence of light, upon 
paper, textile fabrics, wood, glass, porcelain, and other suitable substances, 
% matter culoured—or ready to become coloured—by the aid of chewical 
agents, by immersion, dyeing, printing, or otherwise. The invention also 
consists in the manufacture of prussiates of ammonia necessary in the 
applications hereinbefore recited, and for other uses, by making sulphate 
of ammonia act upon prussiates of potash. Thus there are obtained by 
double decomposition sulphate of potash and prussiates of ammonia. The 
sulphate of potash crysta!lising first the mother waters retain the prussiates 
of ammonia, which crystallise alterwards. 

2535. J. Watts, Coventry, Worwickshire, “‘ Apparatus for conducting the 
fermentation of wort and other fermentable liquids.’ —Dated 14th October, 
1864. 


This invention consists of apparatus whereby the ycast given off during 
the fermentation is removed from the liquid undergoing fermentation, and 
a fresh quantity of clear liquid supplied, and the fermentation regulated by 
the attewperating influence of culd or warm water. The apparatus con- 
sists of a versel made to float on the surface of a portion of the wort or 
other liquid to be fermented, the said portion being contained in a separate 
vessel situated upon, or at a higher level than, the cask or vessel containing 
the main bulk of the liquid. —Not proceeded with. 

2538. R. Wricut, Barge yard, Buck ersbury, London, “ Preparing saccharine 
matters.” —Dated 14th October, 1804. P : 

This invention consists in preparing certain combined saccharine matters 
applicable for brewing and other uses. For these purposes farina or flour 
is converted, in the ordinary well-known manuer, into saccharine matter 
or sugar; with this the patentee mixes or combines golden syrups, 
molasses, treacle, and such like syrups of cane sugar, or beet root sugar, in 
large proportions. This mixture he subjects to the process of evaporation, 
preferring to do so by means of the process and apparatus described in the 
specification of a patent granted to him on the 6th September, 1860, No. 
2153; but the evaporation may be otherwise performed. W hen the com- 
pound syrup has been evaporated to a thick syrup or “ proof,” it is placed 
in sugar mouids, or other suitable vessels, in a moderately warm atmo- 
sphere—say, 70 deg. to 80 deg. Fab., as when refining cane sugar. After @ 
few days a film will appear on the upper surface, when the contents of the 
moulds or vessels should be well stirred or hauled. After a few days the 
contents of each mould or vessel will be solidified, and will be in a con- 
dition for the market, whether for the use of brewers or others. 

2552. W. CLARK, Chancery-lane, London, ‘‘ Preparation of artificial war.”"— 
A communication.— Dated 15th October, 1864. - 

According to this invention the inventor produces stearic wax by melting 
together, at a moderate heat, 200 parts of stearic acid, 100 parts oi resin, 
100 of yellow ochre, and 20 parts of common soap. ‘The matter on 
cooling is then run into moulds. Red wax may be produced by sub- 
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stituting red ochre for the yellow ochre above mentioned.—Net proceeded 
with. 


2553. T. Ranpux, Hoxton, London, “ Preparation or compound substance 
> the eradication of corns, bunions, worts, dc.""—Dated 15th October, 
1864. 


This preparation or compound is composed of glass crushed to powder, 
one pound ; sal ammonia, half a pound; glue, three ounces ; colouring ma- 
ita, or other colouring six drops ; with this ition the 
ventor forms a solid mass, in design round, square, or oblong, either 
with or without handles. The mode of applying the composition is by rub- 
bing the parts affected, and thereby creating friction.— Not proceeded with. 





Crass 9.—ELECTRICITY. 
ic, Magnetic, and Electric-magnetic Apparatus, Elec- 
’ J J 
trical Apparatus, Galvanic Batteries, gc. 
2486. C. H. Conierren, Lincoln's-inn-fields, London, *‘ Magneto-electric 
hines.” — icati Dated 10th October, 1864. 

The object of this invention to render the magnetic-electric light as pro- 
duced by known machines more steady, more continuous, more intense, and 
in its production more economical than heretofore. The apparatus, as applied 
to the machine known as Mollet’s magneto-electric machine, is constructed as 
follows :—The ee consists of a box of hard wood or other suitable sub- 
stances, similar in form to the magneto-electric machine, which the inventor 
encloses in this box. He places the box on an iron frame with bearings to 
support the spindle of the cylinder of the machine, without interf 
with the a) tus for transmitting the rotary motion to the cylinder. 
The box is ined with woollen;felt, or other suitable material, being a non- 
conductor of heat. He makes an aperture at the top and the bottom of 
the box. The lower aperture is to introduce the external air, which is to 
be heated as hereinafter explained. The upper aperture is to allow the 
exit of the heated air, and he makes these apertures of such a size that the 
air may operate simultaneously on the whole of the internal cylinder, and 
of the armatures fixed to the cylinder. He covers these holes with wire 
gauze in order to intercept the passage of extraneous matter. Between 
the cylinder and the lower aperture he places a heating apparatus for the 

urpose of heating the air which passes through the box. The apparatus 
he recommends is a metal tube giving the greatest superficial surface, 
according to the convenience of the apparatus. He heats this tube with 
steam introduced by a pipe at one end communicating with the steam 
generator, and at the other end he has an outlet pipe for the escape of the 
steam, and a tap to draw off the condensed steam from the tube. 
raising the temperature of the internal air he obtains the objects above 
stated. The temperature he recommends is about 70 deg. Fah. The 
internal temperature may be ascertained by any convenient method. He 
prefers to fix a thermometer in the box so as to be seen from the exterior 
through an aperture covered with glass.—Not proceeded with. 

25338. W. R. Sykes, Pimlico, “‘ Apparatus for transmitting positive and 
negative currents of electricity.”—Dated 14th October, 1864. 

This invention cannot be described without reference to the drawings. 

2536. L. J. Crossuey, Halifax, ‘‘Supportng and insulating overground 
te wires.” —Dated 14th October, 1864. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with. 


Including 








Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 

2485. W. GARDNER, Lever-street, St. Luke's, London, ‘‘ Safes."— Dated 10th 
October, 1864. 

This invention cannot be described without reference to the drawings. 
2491. E. L. Nicouas, Paris, “‘ Apparatus for book binding.”—Dated 10th 

October, 1864. 

This apparatus consists of two triangular rods of hard wood or metal, 
square edged inside at the back ; they are traversed near their extremities 
by two copper screws corresponding to two sockets tapped from one end to 
the other in such a manner as to draw, if required, the two rods one against 
the other ; the whole is adjusted with precision, so that the edges of the 
rods should perfectly correspond. The proper working of the ap tus 
depends on the screws being exactly in their right places. The back of 
this binding being wide open, and the whole being set up, any number of 
sheets are en, equalised, and placed in the opening of the rods and made 
fast to the back of the binding ; that done the k is closed, and the two 
front screws are turned lightly and the operation is finished. The sheets 
are bound together, that is to say, united so as to form the back of a book. 
The maximum number of sheets for a single volume should not exceed 500. 
—Not proceeded with. 

2492. J. Wester, Birmingham, “* Manufacture of flat chain.”—Dated 10th 
October, 1864. 

This invention consists in forming flat chain either in bands for pit chains, 
driving bands for machinery, and other similar uses, or in sheets for 
armour plating, bridge building, and various other like purposes, by 
interlacing or screwing together separate lengths of coiled metal rods or 
wires. Each of these metal rods or wires is first formed into an open twist 
or coil of any desirable len; and thickness. Two of these coils are then 
screwed or interlaced toge' , coil within coil, and any additional number 
of coiled rods or wires is similarly interlaced until the length or area of 
the chain is formed. 

2493. H. T. WDLAkE, George-street, Buston-road, and F. J, Krrsgub, 
Crawford-street, London, ** Organ pipes.” —Dated 10th October, 1864. 

In constructing organ pipes ling to this i tion the inventors 
compose them of lead, or an alloy of lead and antimony, or other alloy of 
lead coated or plated with tin, or an alloy of tin, on one or both of its 
sides; this they do by making the pipes from sheets of metal made by 
coating a sheet of lead or alloy of lead on one or both of its sides with a 
sheet of tin or alloy of tin in a similar manner to that described in the 
specification of a patent granted to W. Betts the 13th January, 1849 
(No. 12415); or the plated sheets of metal from which the pipes are 
manufactured may be made by first coating an ingot of the alloy of lead 
with tin or alloy of tin, and rolling down such coated ingots into sheets of 
the required thickness for making into pipes.—Not proceeded with. 

2305. T. Lampert, Short-street, New Cut,and H. G. Sopgr, Cleaver-street, 
L meth, “ Manufacture of tops, cocks, or valves.”—Dated 10th October, 
1804. 

In carryit.y out this invention the patentees construct the body or shell 
of the tap or cock of cast iron, as has before, in some ape tee done, and 
this may iently be galvanised exteriorly. With such a body or shell 
they combine a cone or plug cast in a metal mould, and, consequently, in 
the material known as Baron Vaucher’s metal, which is an alloy of zinc, 
tin, lead, and — and for which letters patent were granted the 
8rd December, 1849 (No. 12876). The plug goes into its place without 
being previously turned, which has always h been y, as it 
is when it leaves the mould quite true in form and size; and a little 
grinding to smooth the iron shell is all that is required to make the tap or 
cock quite tight. In this manner, in manufacturing t or cocks, the 
labour of turning and finishing the cones or plugs is avoided, and a very 
durable article is produced. In casting the cones or plugs they employ a 
metal mould made to receive at its ends the iron cross head for the top of 
the cone or plug, and a screw for its lower end, this screw being to receive 
the nut which is to secure the cone or plug in its place in the body or shell. 
The mould also receives a metal core to form the waterway of the or 
cock, and being thus arranged the metal is poured into it, and when it is 
taken out the cross head and screw are found firmly fixed in the cast 
metal ; when the core has been forced out of the waterway, and the gate 
or runner cut off, the plug is ready for use. Equilibrium cocks are now 
made in which the water or fluid is made to enter a cylinder at about the 
centre of its length ; a stem passes from end to end of the cyiinder, and 
has at its end a valve shutting on a seat at the end of the cylinder ; the 
stem also carries on the further side of the by which the water or 
fluid enters the cylinder a piston or cup leather fitting the cylinder, so that 
the pressure of the water or fluid on the cup leather or piston just balances 
that on the valve, so that the stem can be moved along in the cylinder so 
as to open the valve with a very small expenditure of force. The stem is 
guided by a portion at its end beyond, the cup leather or piston being 
turned to fit the cylinder in which the stem moves. In constructing cocks 
of this description they also cast the cylinder with its inlet passage and 
valve seat in a metal mould, and on a truly turned core, and thus the 
cylinder and valve seat are cast smooth and true, and require neither 
boring nor turning, which heretofore has always been required. The 
material in which they prefer to cast the cylinder and parts connected 
therewith is Vaucher’s metal. 

2499, M. and T. GILLINGHAM, Toitenham-court-road, London, “ Baking 
apparatus.” —Dated 11th October, 1864. 

Thi. invention consists in certain arrangements of the furnace and flues 
in baking ovens, whereby a greater, more continuous, and equable heat is 
applied to the article to be baked. This the inventors accomplish 
by placing the furnace directly beneath the oven, and making the flue pass 
out at the further extremity of the grate, and leading into the oven and 
passing out upwards at a short distance within the oven door, At each 
side of the furnace they have two other smaller flues ng up the sides 
of the oven, and uniting in the aforementioned main fiue at a considerable 
distance above the top of the oven. The aforementioned main flue is 
closed by a damper at a before it enters the oven ; the said dam 
is to be used when the eee east, cat euetes Canoe Weiaee 
atashort distance below where the two side flues enter main flue, 














which is closed to prevent any down draught. The aforesaid side flues are 
also furnished with dampers at any convenient place, which are to be closed 
when it is desired to heat the oven by means of the 





the top of 
ni with the external atmosphere by means of iron gratings, ventila- 
ting bricks, or similar contrivances, the of this air chamber being to 
prevent the too rapid action of the fire in the furnace beneath. The afore- 
mentioned main flue and side flues are furnished with soot doors for the 
purpose of cleaning them out when required, The furnace and oven are 
closed by suitable doors, and there is an ash pit below the furnace.— Not 
proceeded with. 
2500. W. Grusgrt, Bafleld, E. Cooper, London, and G. R. WEBSTER, 
Sheffield, “ Apparatus for indicating and giving alarm in case of acct- 

11th October, 1864. 

This invention refers to a peculiar lication of a fusible wire or cord 
connected with the several rooms of a house, parts of a ship, or other place 
and attached to a suitable alarum (as described in the drawings) in such a 
manner as, when acted upon by heat, it will be dissolved or melted, by 
which a train of wheels connected with a hammer and bell is liberated and 
the alarm given. 
2501. G. H. Reavy, Old Bond-street, London, “ Envelope machines.”—Dated 

11th October, iti 
the drawi 


, 1864, 
This invention cannot be described g 
2507. G. Coes, Gresham-street West, London, and J. A. Jaquus and J. A. 

FaNnsSHAWE, Tottenh “* Manufacture of bags, sacks, pouches, &c."— 
Dated 11th October, 1864. 

This invention relates, principally, to the means of closing the neck, 
mouth, or entrance to such articles automatically. To this end the neck or 
mouth of the article is le elastic, being formed of india-rubber, or a 
mixture of gu and india-rubber, or other elastic gum moulded to 
the proper form, and vulcanised, so that when, after opening the article in 
order to obtain access to the interior, the mouth is left to itself, its elasticity 
will cause it to resume its normal position, and thus close up the entrance. 
ings and or ts."—Dated 12th 


dental fire.”— 


se 














Seat, 


2514. J. G. Tayuor, Paris, “ Dress j 
October, 1864. 

These improvements relate to buckles, clasps, hooks, and all kinds of 
fastenings generally, as also to the method facturing and orna- 
menting such articles, and consist, First, in a new method of manufacturing 
and uniting the tongues and frames of buckles by stamping in a die, and 
then uniting the — by pressure without the aid of solder. Secondly, in 
an improved method of connecting the several parts of the buckles, hooks, 
or other articles by means of ets, which are formed of a single piece 
with the frame, and folded down or turned over to permit of the passage of 
the pin or rivets uniting the parts of the buckle. Thirdly, in a method of 
attaching or fixing a ribbon or waist belt to the buckle or clasp without 
sewing. This the inventor effects by cutting two slits in the frame of the 
buckle in which the ribbon is doubled over, in order to fix it in position. 
The connection of the parts is eff this case in a similar manner to 
that above described. Fourthly, the ornamentation of the improved pins, 
buckles, and other articles, by means of rivets having facets, or otherwise 
ornamented, which fixes in the article, and then rivets at back on a 
second plate of similar form, in which is made the eyelet forming the im- 
proved fastenings. Fifthly, the buckles may be further furnished with a 
plate in their interior, the edge of which is turned up in the form of a 
hook, whereby it may be connected to the frame of the buckle, which is 








| 


= furnace and the floor of the oven is an air chamber conmu- | plate glass lenses is made of flint or glass, and concavo-convex, and of such 


power as when pl between the two crown or plate glass lenses, the 
adjacent surfaces having the same radii of curvature, and, being cemented, 
produce an achromatic whole, or nearly so. Externally, as a whole, the 

Pp h phic lens resembles the view lenses at present in use ; its 
position with reference to the diaphragm is also nearly the sume. 

2540. O. L. Horson and H. P. Brooks, Waterbury, Connecticut, U.S.,“ Appa- 
— Jor pointing wires or rods for pins, &c."—Dated lath October, 

This invention consists in pointing wires or rods by a revolving divided 
die that is pressed together two or more times during each revolution, the 
said die being of the shape required for the point, and hence the wire form- 
ing the point is gradually compressed and extended to the form and shape 
required at the point, without produeing any burr (as usual in the compress- 
ing and pointing dies heretofore employed), and the point is consolidated and 
rendered much harder than when reduced to shape by filing or grinding. 
2541. W. CLARK, Chancery-lane, London, ‘‘ Improvements in the means of 

lubricating, and in apparatus for the same.”—A communication.— Dated 
14th October, 1864. 

The patentee claims the simultaneous application of grease and water for 
lubricating shafts and other frictional su of machinery, in the manne! 
described ; as also the improved apparatus used for the same, as described. 
2543. J. H. Brigrusy, Halifax, “ Ladies’ waist buckles."—Dated 15th 

October, 1864. 

This invertion consists of the following ent of To the 
movable bars to which the prongs are attached the inventor solders or forms 
one, two, or more metal loops; he then forms of metal what is termed by the 
trade a catch, having one, two, or more holes, so placed that they can at 
pleasure be attached to the metal loops above mentioned. He then stitches 
the metal catch toone end of the belt, and forms a point at the other. He 
then threads the point through the buckle, and puts the prongs through the 
material in the usual way at such distance from the end of the belt that the 
belt will fit the wearer. To secure the belt to the person, he passes the 
hooks yr the metal loops previously mentioned, and thus secures the 
belt to, or releases the belt from, the person, without damaging the material 
of which the belt is made, as the buckle hitherto in use must of necessity do. 
—Not proceeded with. 

2547. J. Hayns, Bow-lane, London, “ Sewing machines.” — Dated 15th 


October, 1864. 

This invention cannot be described without reference to the drawings. 

2548, W. E. Newton, Chancery-lane, London, ** Pumps.” —A communication 
—Dated 15th October, 1864. 

This invention consists, Firstly,‘in a novel constraction and arr: ment of 
the chamber containing ine inlet valves and of the seats of the ina 
double-acting pump. The cover of the valve chamber is formed by the 
flange around the cylinder with the same joint + -¥ of two I sur- 
faces, as is used to unite the cylinder and sole plate. The valves may, 
therefore, be reached on the removal of a small bonnet. The invention con- 
sists, Secondly, in a novel arrangement of the delivery valves, and their con- 
taining chamber and seats, in relation to the air vessel and the cylinder, 

hereby the tion of the p of the cylinder with the air vessel, 
ond that of the cylinder cover with the ese. are made by joints having 

ir 











similarly formed at one end, in this case the buckle is solid, and without 


in the same plane, so labour of facing the surfaces of 





any openings ; the exterior su’ may also be ornamented in any suitable 

manner.—Not proceeded with. 

2515. J. Suater, Salford. ‘‘ Toothed chains for working toothed or chain 
wheels.” — Dated 12th October, 1864 


e! 
the joints is reduced. The invention consists, Thirdly, in constructing the 
upper part of the air vessel with a ble cover, whereby the delivery valves 
can be reached without removing or disconnecting the air vessel, or the 
delivery pipes leading therefrom. And the invention consists, finally, in a 

d valve of india-rubber and leather of novel construction, w by 








‘ , . 

According to this invention the sides of the chain are posed of as 
many links as required, and made of any desired pitch and strength. The 
distance between the inner links ~~ upon the thickness of the wheel, 
but over the pins which constitute the pitch and hold the links togetner, he 
places hoops or ferrules, so fitted that they can turn on the pins, but not 
shake, which hoops or ferrules are intended to substitute the solid links or 
pins before in use. 

2516. R. Story, Liverpool, *‘ Manufacture of india-rubber or caoutchouc 
threads.”—Dated 12th October, 1864. 

This invention consists in taking india-rubber or caoutchouc, of the ordi- 
n quality employed in this manufacture, and = between rolis, 
preferably arranged to run at the samo speed, and one or both of which are 
heated by steam or other means to a temperature sufficient to soften the 
rubber ; the inventor continues passing it between the said rolls until the 
sheets are formed into the desired size, thickness, and quality. “ kubber” 
of the usual kind passed between rolls heated by steam in a manner well 
understood to 250 deg. Fah., on their surface or surfaces, will produce 
economically good sheets fit for cutting into threads by any of the means 
now used for that purpose.—Not with. 

2517. J. V. Jongs, and G. J. Witulams, Birmingham, “Cornice poles."— 
Dated 12th October, 1864. 

This invention consists in using tubes made, by preference and for 
economy, of thin metal, and a little larger than the size of the cornice pole 
the inventors desire to make, and into this they place a wood body; next 
they pull the tube with the internal sup or body through a hole at a 
common drawbench, after the fashion which tu are drawn, which 
reduces Hr S tube so = to y,~ by tight oy ng around oe wood body, 
repeating the operation wing as Many times as may be necessary to 
make it fit. But, ifan octagonal, hexagonal, flated, or beaded form should 
be required, they shape the wood body puctiney, and afterwards pull the 
metal tube and body through a hole of the required form, by means of the 
ordinary drawbench, as before stated.— Not proceeded with. 

2520. M. A. F. Mennons, eiialadl adlice weak os ae pe Sor 
@ ing pressure to ¢ ing and drawing of metals.”—A communi- 
TE Kone 13th October, 1864. 

This invention cannot be described without reference to the drawings. 
2521. S. J. Paterson, Birmingham, “ Nut and lobster crackers.”—Dated 

13th October, 1864. 


This invention consists in the application of scales or thicknesses of ivdcpy4 


tortoiseshell, pearl, wood, glass, 
lobster crackers.—Not proceeded 
2523. F. Nose, James-street, St. George's-in-the-East, London, “* Machinery 

Sor raising and applying water and other fluids.”—Dated 13th October, 


1864, 

In performing this i jon the i tor uses iron or any other kind of 
metallic pipe, or pipes made of any other suitable material, and air-tight 
chambers or reservoirs, into which he delivers the water or other fluids 
near the top, and he has a valve on the aperture to prevent its returning 
back. He raises the water or other fluids out of the chamber or reservoir 
aperture near the bottom, which aperture is connected by the 


or other material to the handles of nut and 
with. 





om pipe, whieh delivers the water or other fluids into the next chamber or 
reservoir near the top, like the first, and so he continues to raise it to any 


required height. The machine is worked by a p, or any other suitable 
contrivance by manual or motive power. T! object is to break the column 
of water or other fluid at every chamber or reservoir, and it will remain 
stationary in the pipes, chambers, or reservoirs when the pumps or other 
suitable contrivances are not at work.—Not proceeded with. 
2528. J. Roseins, Howley-street, York-road, Lambeth, “ Machinery or appa- 

ratus for driving piles and drawing same."—Dated 13th October, 1864, 

This invention cousiste in the use of cylinder, fitted with a piston having 

one or two piston rods, or it may be worked without a piston rod or rods, 
that is to say, the inventor employs either a plate or piston without a rod, 
or a rod on one or both sides of the said plate or piston. To the piston rou 
or rods, plate, or piston, chains or ropes are attached, and are connected to 
falling ts or monkeys, similar to those at present used in pile-driving 
he aforesaid cylinder may be placed either horizontal or vertical ; 
if vertical, a chain, rope, or self-acting clam, or a grip, may be actuated by 
the piston. When a piston rod or rods are not on steam, air, or other 
motive power is admitted or driven into a cylinder or compressed therein, or 
exbausted therefrom, or cut off from the back of or on one side of the single- 
action piston and alternately on either side of a doubie-action piston, The 
power is cut off from or exhausted on One side of the piston and admitted or 
allowed to act on the opposite side, thereby driving the piston rod and raising 
the weight or monkey connected therewith; the weight or monkey may be de- 
tached by self-acting clams or otherwise, and be allowed to d as may 
be required. In using atmospheric air as a motive power, a vacuum being 
formed at one side of the piston and the air admitted on the other side, a 
force will be exerted on the piston nearly equal to the pressure of the atmo- 
sphere, or fifteen pounds to the square inch.—Not with, 
2530. J. Barkin, Richmond, ‘‘ Beam slicer.”—Dated 13th October, 1864. 

This invention canuot be ibed without to the d zg 
2531. J. Cooks, Cannon-street, London, “ Catches or fasteners, which may be 

adapted to portable or pocket ink-bottles, &c."—Dated 14th October, 


1864, 

This invention consists in the use of an additional catch or fastener, so 
arranged and construeted as to lock with that on the ink-bottle or box, and 
thus prevent its becoming accidentally opened. The usual aperture made 
for the reception of the hasp, such as is in use on the ink-bottles at present 
manufactured, the inventor causes to be right through the lid of the 
box, and it is up and down this opening—-which is made smaller on the 
outside than the inside—so as to retain the fastener in its proper position, 
that the improved system of catch is applied.—Not proceeded with, 

2539. J. H. Datugnsyen, Bloomsbury-street, London, ** Construction of 
lenses,” —Dated 14th October, 1864. 

The cunstrucuun of the improved p! ic lens is as follows :—The 
patentee forms two crown or p' glass, by preference of two 
different kinds of crown and plate glass, and divides for a given 
the two lenses, by preierence in the 
» a8 positive or collecting lenses. The 
form first or anterior crown or plate lens is, by 
meniscus. The second or posterior crown or plate lens is also, by preference, 
aconcave meniscus. The central lens, situated between the two crown or 








the advantages of both of those materials are obtained without the disadvan- 
tages of either. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron TrapE: Moderately Active: Our American Prospects : 
The Means of —_ a rrence of a Strike or Lock-out— 
Pia Trave: Slight Improvements — Two Fawures IN THE 
Wotversampron Coat TrapE: Good Demand — ANOTHER 
Coturery Accipent: Two Men Killed ana Another Injured— 
Harpware Trapgss: Hea Condition—Tuet DirreERKNCE IN 
THE PLatre Lock Trape—BirmincuaM INpustaiaL Exurei- 
TIon—THe First Iron Soipspuitper—Acrion ror DamMacnxs 
Causep By A Borer ExpLosion—Norrn SrarrorpsHink 
Sree., Coat, anp Iron, Company (BursLem) Limrrep. 


On 'Change in Wolverhampton on Wednesday there was a good 
attendance. ‘T'he ironmasters, however, appeared to be too much 
engrossed with the intelligence that had been received from America 
a short time before they met to do much business. A few orders 
were given out for finished iron of various descriptions; and the 
general opinion of the trade was that things are beginning to look 
up. Prices were reported as being firm in most cases. On the fol- 
lowing day, in Birmingham, the business that was transacted was 
not much. Makers of plates reported that the orders received for 
that class of iron were more numerous and of greater value than 
was the case last week. For bars the inquiry was limited, and 
trade prices were said to be difficult to obtain, except by first-class 
firwis. Agents of Welsh houses were offering bars of a fair quality 

30s. under the Staffordshire list, and were tolerably successful in 
obtaining orders, Some uncertainty seemed to prevail as to what 
amount of trade will be done with America now that the war in 
that country has terminated; but it was felt that the American 
firms could not do without iron of English make; and, in 
some cases it was thought that, as soon as matters become 
somewhat settled, they will commence to order. The trade 
is beginning to discuss what means can be taken to prevent 
the recurrence of a strike or lock-out. No plan, however, 
has yet been suggested, and the subject has not yet been fully taken 
up. Arbitration, it is thought, will hardly meet the necessities of 
the case; and the masters appear to be in favour of a scale of wages 
being — so that the men will be paid according to the price of 
iron, At the present moment the proposition is 10 per cent. in favour 
of the men as compared with the old scale, and it seems possible 
that this will be conceded as a basis. It is stated, however, that 
the Brierley Hill Executive are intent upon the adoption of arbitra. 
tion courts; and on some hands it has been said that a number of 
£5 shares have been taken up by the men with a view tostart a co- 
operative ironworks in South Staffordshire. This, however, 
is scarcely possible. 

There is a slight improvement in the pig trade. The demand is 
now much better than it was last week, but the transactions that 
have takeu place have been at prices in favour of the buyer. 

Mr. Joseph Farmer, iron merchant, of Wolverhampton, made an 
assignment for the benefit of his creditors on Tuesday. Mr. 
George Bohn, edge-tool mauufacturer andiron plater, of the British 
Edge-Tool Works, Monmore Green, in the same town, has also 
made a similar assignment. 

The demand for coal in South Staffordshire is tolerably good, 
chiefly for the ironworks. ‘I'wo or three valuable contracts for coal 
have been entered into | certain firms in this district with railway 
companies, and these will be worked upon during the whole of the 
summer. 

Another colliery accident has happened in South Staffordshire. 
On Saturday last four men were working together in a “ stall” at 
Fullwood’s End Colliery, Coseley, the property of Messrs. J. and 
T. Twiley, when the coal above them fell down, killing two of the 
men, and severely injuring one of the others. The coal that fell 
was between six and seven yards in length, five yards in width, 
and upwards of three feet in depth. An inquest was opened on 
Tuesday, but, in order that the attendance of the Inspsctoer of 
Mines might be secured, it was adjourned. 

The hardware trade of this district are in a healthy condition. The 
orders received from the Australian, Indian, and South American 
firms by the last mails, are of some worth, and the home demand is 
very satisfactory. In Birmingham, the fancy trades are the only ex- 
ceptions to a moderate amount of prosperity, and in Wolverhampton 
the various branches are in a busy condition. ‘The difference in the 
plate-lock trade still continues. The men have published a state- 
ment in which they deny that they were the first to offer their goods 
at 24 per cent. under that at which their masters sold; and that 
when they commenced business for themselves on the co-operative 

rinciple it was without any feeling of antagonism tow: their 
former employers. In Willenhall there is an improvement in the 
lock trade; and now that the war in America is over it is thouaght 
that the depression which has for so long a time prevailed in the 
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currycomb trade will end. In other parts of the district the various 
manufacturers are, with but few exceptions, very busy. The strike 
in the chain and cable trade still continues. The masters are endea- 
vouring to carry on their work with non-union men, but they have 
great difficulty to do so. 

Although the artisans of Wolverhampton decided not to have an 
industrial exhibition themselves, they are not unwilling to support 
the one that is being established in Birmingham. A meeting of the 
workmen of Wolverhampton has been fixed for next week, for the 
purpose of receiving a deputation from Birmingham, and organising 
a local committee. 

A Staffordshire man is to have the honour of being the first 
builder of an iron ship. A correspondent of the Birmingham Daily 
Post says:—“‘ Many are the claimants for the introduction of iron 
as a material for shipbuilding; and though the period of its intro- 
duction is but recent—a little more than half a century—some 
obscurity seems to prevail, retrospectively, as towards its origin. If 
we are to give honour to whom it is due, I think the honour is due 
to the late John Wilkinson, Esq., of Brosely, Salop, and Bradley, 
near Wolverhampton, who had a vessel built of wrought iron at 
Willey Wharf, on the banks of the Severn.” The writer adds: 
“ She was perfectly tight, moved very easy on the water, and drew 
about eight inches with every ton on board.” He says further: “In 
1810 Messrs. John Onions and Son, of Brosely, built for themselves 
a vessel of iron for their Severn trade, which continued in use until 
last year. They also built a lighter at their works at Brierley Hill, 
for a Mr. Bishop, of London, and in 1811 they built another vessel, 
for their southern trade, of about 58 tons burden. To this country 
is due, as the birthplace of three undertakings that have expanded 
to immense proportions, first, the introduction of iron railways at 
Coalbrookdale; secondly, that of iron bridge-building, which first 
burst into notice in 1779, of that light and elegant structure the 
iron bridge of, or near to, Coalbrookdale, over the Severn; while 
nine years after, at a distance of three miles, was produced a vessel 
of iron swimming on the water!” 

The case of Rollason v. Rose, an action for damages, caused by a 
boiler explosion in October last year on the premises of the 
defendant, to the works of the plaintiff, and which was tried at the 
last Stafford assizes, has now been closed. At Stafford a verdict 
was entered for the plaintiffs, subject to a reference as to the amount 
of damages, and Mr. Macnamara, of the Oxford circuit, was chosen 
arbitrator. That gentleman has now made his award, directing 
that the verdict for the plaintiffs shall stand, and that the amount 
of damages shall be £73 10s.,in addition to the sum of £50 paid 
into court. The original claim was £400 damages, and the total 
sum awarded by the arbitrator is £123 10s. The whole of the costs 
are to be borne by the defendant. A claim by the elder of the 
plaintifis for £500 for personal damage resulting from the explosion 

‘was arranged by Mr. Rollason accepting £25 and the payment of 
the costs. 

A number of interesting facts have just come to light with reference 
to the following comprehensive scheme. The company was formed 
about eighteen months since “tor the development of two of the 
richest virgin mineral properties in tl.e North Staffordshire coalfield, 
known as the Rushton Grange and Daycroft estates, held under 
leases for Lord Camoys and Wm. Heath, Esq, respectively, and also 
with a view to the manufacture of Bessemer steel and finished iron.” 
The prospectus put before the public in glowing terms the prospects 
of the undertaking, but they appear to have been borne out by the 
sinking of shafts, especially on the Rushton Grange estate, respecting 
which Mr. W. Martin, the managing director, reported as recently 
as the 13th ult. :-——"* Before leaving the Grange permit me to say that 
I am more than ever convinced of the value of this property. We have 
on thesurface an inexhaustible supply of clay for brick making of the 
best quality. We have a large quantity of the red marl used for making 
the fancy tiles. We have some of the best fire-clay in the district, 
and a large deposit of building sand, which is a scarce article in 
Staffordshire. We have also a very fine bed of sandstone rock for 
building purposes, and, as I have before stated, there is not a seam 
of ironstone or coal known to exist in this coal field that does not 
exist under the Grange. Added to which, we are in the centre of an 
almost unlimited market, supplied by railway, canal, and road, 
with facilities of transit rarely equalled, and certainly never 
surpassed.” Previous to the issuing of this report the directors 
had sent out their first balance-sheet, and this, as_ will 
presently appear, seems to have been the cause of some 
dissatisfaction being expressed at the manner in which the 
affairs of the company had been conducted. The proposed capital 
was £201,000, to be raised in 10,000 shares of £2) each, but the re- 
port of the auditor shows that only 2,500 shares were taken, the calls 
on which amounted to £18,750, and the arrears to £11,295, making 
the paid up capital, £7,454. With this sum the directors have 
executed works and reared buildings costing altogether £6,177. The 
preliminary expenses amoanted to £1,710, including £1,131 under 
the head of “ general,” and £1,531 for “‘ salaries, directors’ fees, &c.” 
The amount “ due to sundry creditors ” was £21,487, of which sum 
£20,472 was due to Mr. Martin and a g-ntleman named Royle for 
* leases.” ‘The assets consisted chiefly of * lease of minerals, £20,000” 
(inclusive of plant). The balance in the hands of Mr. Martin was £29, 
and atthe bankers, £901. A meeting of the shareholders was convened 
for the 12th instant, when the following resolutions were to be 
moved :—That the remuneration of the directors should he reduced 
from £1,000 per annum to the sum of £1 1s. for each attendance, 
until a dividend was declared from profits; that the salary of the 
managing director should be reduced from £500 per annum to £240, 
to be paid monthly, with a power on either side to determine the 
agreement at a month’s notice; and that a good practical engineer 
should be appointed by the shareholders to survey the property, and 
report on the state of the works and on the propriety of continuing 
to work the mines. Soon after receiving notice of these resolutions 
the directors issued a report, giving full particulars of the condition 
of the works, and stating that powerful engines had been ordered, 
and were in a forward state, but the operations could not be con- 
tinued until they had been fixed. They also said that they had 
been greatly embarrassed by the failure of some of the shareholders 
to pay up their calls, and they had therefore, although very reluc- 
tantly, instructed the company’s solicitor to proceed against 
defaulters. They regretted to find from the resolutions above given 
that they had incurred the displeasure of, at least, some of the share- 
holders, in consequence of their retaining a sum on account of their 
fees whict had been deemed excessive. No fees had been received 
since September last, and they bad unanimously determ ned to post- 
pone the appropriation of any further moneys on that account until 
the company should be in a position to pay them out of the proceeds 
ot the undertaking. The managing director, it was also stated, had 
resigned, believing that his services were no longer needed, having 
regard to the state of the company’s works. As there are very few 
shareholders in the Potteries, and as most, if not all, who have taken 
stares in that district are detaul ers, your correspondent has not been 
able to ascertain the result of the shareholders’ meeting, and only 
knows that it was a stormy one. This probably arose from the fact 
that, in consequence of the directors having failed to comply with 
one of the terms of their lease of the Grange estate, which required 
them, by the 25th ult., to put up engines of sufficient power to bring 

the minerals to the surface, the agent of Lord Camoys has taken 
formal possession. This has led to litigation, the directors having 


filed a bill in Chancery against Lord Camoys to set aside the re-entry. | 


Mr. Macintyre, of Burslem, is also resisting the attempt of the 
directors to make him pay up his calls. Fiity shares were allotted 
to him, and he paid a deposit of 10s. per share, but he now alleyes 
that he took the shares under the influence of * fraudulent misrepre- 
sentations” by persons acting on behalf of the managing director. 





Sovran Kensineron Mussum.—During the week ending 22nd | 


April, 1865, tue visitors have been as follow: — Easter week, f 


open from 10 a.m. to 10 p.m. Total, 29,778, From the opening of Un Monday afternoon Messrs. C. and 


the museum, 5,235,861. 


first of these, the Th i f Geist qedh 1 
NOTES FROM THE NORTHERN AND EASTERN | Softies the Thos is one of the largest roves cer lanndhed 


835ft.; beam, 34ft. 5in.; depth, 26ft., registered tonnage, 2,000, 
(From our own Correspondent.) a scanning Fon age up to es Ay gmat pettie steaniers 
, ee ave been built here, but none o! effective burden. Her en- 
Liverroot: Mersey Docks and Harbour Board: Shipbuilding— | gines will be nominally 800, Nat working up to 4,010 horse. The 
Mancuester: Visit of Lords of the Admiralty to the Works of | Thebes was the first launched. The naming of the vessel was 
the Manchester Ordnance Company : New Smelting System—StatE | formed by Mrs. Shirley, of Liverpool, wife of one of the own 3 
» Trapt: Sheffield: South Yorkshire—Huut: Hull Dock Com- ; , are, of 
OF bg nel) e the firm of Moss and Co. The launch of the smaller vessel, built for 
pany: Ship!uilding—BraDForD Waterworks: The Doe Park M. Grandchamps, Rouen, was equally successful. Mrs. Colombel, 
‘Mille re §c.—Nortu-Eastern District : Hartepool Rolling | wife of Captain Colombel, who is to be the commander of the ship, 
u ‘omoany : Steam Shipping : Emigration of Workmen: The | named her the Ernestine. Her dimensions are:—Length, 190; 
Coal Trade—Tux CreveLanD Iron TrApg, &C.—BEVERLEY | peam. 27°5: depth, 16ft.; tonnage, 650; horse-power, 100 ” After 
AND MARKET Weicuton Rartway—Scorianp : Clyde Ship- | the launch the vessels were hauled round to the Victoria Dock. 
building, $c. A pier 900ft. long has been opened at Lytham. 
WE commence with Liverpool. At the last sitting of the Mersey We have several items of interest from the North-Eastern district. 
Docks and Harbour Board, Mr. Laird, M.P., said he had been several | The completion of the extensive works of the Hartlepool Rolling 
times to witness the dredging operations at the Morpeth dock | Mills Company (Limited), situated on the Milbanke Estate, at the 
entrance, and he was glad to see that within the last ten days or a | outskirts of Hartlepool, was celebrated on Saturday night by a din- 
fortnight a very large amount of solid excavation had been cleared | ner, given by the directors of the company to the employés on the 
away. He believed that if a proper and efficient dredging machine | works. The dinner was served up in the Assembly Room of the 
were put there and kept constantly at work, the bank might be | Cleveland Hotel, Northgate-street. There were about 200 persons 
removed—that, if once the solid material were removed, it would be | present, including those who had been engaged under Messrs. Head, 
very easy, by sluicing and dredging, to keep the full depth required. | Ashby, and Co., the contractors in the erection of the mills. 
Mr. Boult said he should like the board to know what the attempt | The Tyne Steam Shipping Company having proved a decided success, 
to dredge the entrance had cost them already. It had been in use | is now threatened with rivalry in the shape of anew undertaking. A 
159 working days, at a cost of £13 14s. 6d. a day, besides wear and | line of 'yne and Thames steamers is also talked of. A strong tendency 
tear, amounting to £2,182 6s. 7d. In addition there had been spent | to emigrateisdiscernable on the partof English workmen of all classes. 
about £100 on spade labour upon the same entrance, making nearly | To make up for the deticiency of men in some of the coal mines in 
£2,279 15s. 3d., spent up to the 19th of this month, and, in his | the north-eastern district, a number of Scoteh pitmen have been 
opinion, thrown away, because he believed the entrance was not a | brought to the Tyne and Wear collieries, A lively and rather well- 
bit better, according to the last soundings put before the committee. | informed writer inthe Newcastle Chronicle says :—‘1 hear that there 
The screw steamer Queen, of 3,300 tons burthen, will be launched to» | is to be a great patent case trial shortly, with regard to building 
morrow (Saturday) by Messrs. Laird Brothers, who haye built her | ships on the combination principle, a trial in which many of the 
for the National Steam Navigation Company. The Vale of Cluyd | snipbuilders upon our northern rivers are likely to be concerned.” 
steamer, built by Mr. Leath, of Rutherglen, and intended to run | The following table gives a general view of the progress of the 
between Liverpool and Rhyl, has arrived in the Mersey. northern coal trade during the year 1864, with regard to general 
On Thursday, in last week, the Duke of Somerset, the first lord | demand and supply :— A 
ofthe Admiralty, and Admiral Sir F. W. Grey, one of the junior London. Coast. Foreign. Total. 
lords, visited the works of the Manchester Ordnance Company, Tons. Tons, # Tons, Tons, 
better known as Mr. Whitworth’s gun factory. They spent several | 1864 .. .. 2,967,940 .. 3,217,320 .. 3,920,060 .. 10,105,329 
hours in the factory on Thursday, and again on Friday morning. 1863 -- ++ 3,153,180 .. 2,021,812 .. 8,797,397 .. 9,871,889 
Mr. Whitworth had the honour of entertaiuing the First Lord at his | Thus it appears that, with the exception of the London market, the 
house at the Firs, where his Grace stayed on Thursday night. On | demand for north country coals of every description has been 
the Friday afternoon, the Duke and Sir Frederick Grey visited | steadily growing. The following table shows the various descriptions 
Messrs. Watts’ warehouse and the Assize Courts. On Thursday | of seaborne coals imported from the northern counties into the port 
evening, in the presence of Sir R. Brisco, Bart., Messrs. W. Galloway, | of London:— 





jun., W. Higgins, and others interested in iron smelting and found- 1863. 1864. 

ing, a new system of smelting was exhibited at Messrs. Woodward’s Tyne—H Gen oni ame 
’ * ° s A ‘ y Ouse Coals .. .. «+ «s 33,845 ee « |, 475 

blowing through two or more tuyeres © powerful Diast of tiriuto the | Sui'dcrland and Seaham << <<<. °. gogasr “°°. rare 
ig g y' P e Hartlepool and Tees .. .. .. «- 578,160 .. .. 478,285 





cupola which has been charged with pig iron and coke. ‘To produce 


the blas' in the cupola exhibited on the old method, a 4ft. Total House Coals + «+ 1,613,962 1,394,792 
fan, requiring eight horses’ power, was employed. By the new St 1 ‘ 98 
method, invented by Messrs. Woodward, that fan and all its usual oe 2 Wi ek ae pe peng hy ae ore 08s 
accompaniments of shafting, strapping, oil, and wear and tear, Coking and Smiths’ Coals .. .. .. 156,832 oo 158,815 
have been dispensed with. The cupvla shown was 2ft. din. dia- Manutucturing Coal .. .. .. « «- 134,100 .. 128,157 
Small Coal © ce cc oc co co 656,419 .. .. 68,686 


om and of the usual height. At its upper portion, immediately 
above the part where the charge is put into the cupola, a steam pipe, pager a —— ~~ = 
l}in. ny inserted into a ee iron pr te about he Total s+ ae 8,192,046 2,997,596 
length to the depth of the cupola below. The action of the jet of | Cleveland pig iron has “gone up,” in consequence of the victory of 
steam thence projected is to create a partial vacuum below it, and, | the Northern over the Southern Confederacy. ‘fe prices are advanced 
as a consequence, a strong draught of air through the mass below, | from 4s. to 1s. 6d., and in Glasgow there has been a rise of 2s. 6d. 
The working of the furnace is described as follows:—‘ The fire is | perton. Little can be said about the trade generally. The demand 
lighted’and the charge thrown on in the usual manner, after which | 18 tolerably good, and a considerable quantity of iron has changed 
the door at the charging hole is closed ; the steam is then turned on | hands during the week. This state of things is pleasingly different 
and admitted into the funnel. The column of steam now rushing | from that of the Wolverhampton district, where the demand is not 
along carries or draws with it a quantity of air from below, thus | 80 urgent on account of the unsettled state of buyers, which is the 
producing a partial vacuum immediately above the fuel and metal | result of the unfortunate lock-out. There are still a great man 
to be acted upon. All being closed at the top, the only place left | Ships detained on the Tees on account of the want of metal, whic! 
for the air to enter is through ten openings at the bottom, through | cannot be forwarded with the requisite facility. The River Tyne 
which it flows in one constant and unbroken stream, acting on all | Commissioners are, we understand, proposing a plan for making a 
parts of the fuel alike, thus securing a geueral and uniform heat | new Shields steam ferry, in place of the old boat, the Durham, which 
throughout the furnace, consequently a more perfect combustion of will be condemned. 
the fuel.” It was stated that the new method saves a large quantity On Thursday, in last week, the New Beverley and Market 
of coke, and that a much better kind of casting is now obtained Weighton Railway was officially examined by Capt. Tyler, R.E., 
from a common class of pig iron than could possibly have been got | S0Vernment ivspector. The whole ot the line was gone over, com- 
formerly. For smelting a ton of iron little over a cwt. of coke is | Mencing at Market Weighbtun, at half-past nine in the morning, and 
required, while the bringing down of the molten metal is performed | Wa8 vt concluded until half-past five in the afternoon. 
much quicker. An advantage to persons outside the works is Captain Tyler, who v 4s accompanied by Mr. Hodgson, enzineer to 
the absence of glaring blaze and shower of fiery sparks always found the company, expressed himself highly pleased with what he had 
on the old method. In fact, a little steam issuing from the chimney | 5€€, and the state of the work. The line will be opened on May 1. 
top, or top of the cupola, was the only external indication that tye We turn to Scotland. The new saloon steamer Kyles, built by 
blast furnace was at work. The extremesimplicity of this invention | Messrs. Caird and Co., for the Wemyss Bay Steamboat.Company, 
strikes one with wonder that so valuable a discovery had not been | Went over to the Gareloch on Tuesday, and had her compasses 
made long since, especially when we remember that in our locomo- adjusted. Upon returning from the loch the steamer’s head was 
tives a jet of steam has long been projected into the fire-box to | directed down the river, in order to obtain an idea of her speed. The 
increase combustion, and by its aid to raise steam from a pressure of | Tesult was satisfactory, and she will be able to run a maximum 
80 Ib. to one of 120 1b. in twenty minutes. Another advantage of | Speed of twenty miles an hour. A sister steamer, the Bute, is being 
this invention consists in its allowing cupolas to be worked in situa- | tted up with all speed. Much interest is centred in the future pér- 
tions where it is inconvenient to have steam engines, as on men-of- | formance of both steamers. Messrs. Caird and Co. have launched 
war, and in warfare for casting shot, shell, &c., and in many other | from their West-end works, Greenock, a paddle-wheel steamer for 
situations. In foundries where it is found requisite, in cases of | Messrs. Burns’ line of Glasgow and Belfast steamers. The ship was 
“ breakdowns,” to work unexpectedly late at night, this invention | Bamed the Buffalo, and is of the following dimensions :— th ot 
will be of great value, as it can be got to work within a very brief keel and forerake 240ft; breadth of beam 26ft; spons, 18in. on eac side, 
time without any enzine power. A further improvement in this | king extreme breadth of the ship 29fc.; depth of held, 14ft. Her 
apparatus will shortly be completed, by means of which the upper | to#nage is 8v7 tons, builders’ measurement. She will be fitted up 
portion of the cupola will be surrounded by a boiler, which will | with oscillating engines of 250-horse power, and will be supplied 
supply steam to the cupolas at a still further reduction of the present | With Messrs. Caird’s patent expansion gear. Her paddle wheels will 
! trifling cost Several of the largest ironworks in town are applying | have feathering floats, and all the latest improvements will be in- 
the invention to their present cupolas. troduced generally. The Butfalo bas tion for eighty-four 
At Sheffield some orders have been received from the Federal | first-class passengers. Great speed is expected from this vess-l, and 
States. Nothing is, of course, doing tor the Confederate States, from her beautiful model, those skilled in marine architecture affirm 
and the South American markets continue in the main very quiet. | that such expectations will be ful.y realised. The Buffalo is the 
The Canadiaa spring season is drawing to a close. The orders have | Jargest vessel yet built for Messrs. Burns’ Belfast and Glas;ow 
been smaller than for several years past. There is a continued | live, and is an additional evidence of the enterprise 0 these gen- 
tendency towards improvement in the continental markets, though, | “emen to meet the increasing requirements of the public. A sister 
except with France, the business is not large. The African and ship to he Buffslo, to be name __ the Llama, is in a forward state in 
Indian markets are rather dull, The Australian orders continue to | the yard of the same builders. Messrs. Caird nave also another large 
be moderately good. Exceptas regards railway mater al, the steel | Steamer, of 2,000 tons register, erecting for Messrs. Burns, which is to 
and heavy branches continue languid. The machinists are busy, | 4 named the Palmyra, and is intended for tne Mediverranean trade. 
| and the tool file, and saw branches have improved. In the South = 
| Yorkshire district, the iron trade continues good, with every prosp ‘ct THE METAL MARKET. 
| of a season of more than usual activity. At the exten-ive Ratis.—In gool demand, and some large purchases have been made for 
| works at Penistone, which are now ——— by a a liability ———— wen, a 
| company, considerable alterations are being made tor the greater SvurréR.—Very firm, at makers’ rates. 
Sevtnpmnet of that es ablishment The demand for steel on the | ,,T!¥.—Str its has advanced to £¥5, and Banca to £100 per ton. Tia 


Reet a ; Plates have advauced one shilling per ox, and a large busiaess done, 
Bessemer principle is increasing to that extent that the company se : - _ - 
for some time past have been largely adding to their works. LeaDd.—Dull of saie; £19 108. hugtish, aud £19 spanish per ton. 


phn SpPse.tTer.—In demand, at £20 15s. per ton. 
Atan extraordinary meeting ofthe Hull Dock Company on Thursday, , ™ Moats and Co. 
the following resolutions were carried unanimousiy:—Ilst. For Old Broad-street, London, E.C., April 26tu, 1866. 


obtaining the authority of the company to borrow from time to time PRICES CURRENT OF TIMBER. 


+ we 46 8 26 

















| all or any part of the sum of £238,000, named in section 143 of the 








| Hall Docks Act, 1861, 4 far — tog mae A now be exercised by 1864. , 1865. . 1864. , 1865, 
{the company. 2nd. To authorise the directors to exercise the Perlod— 4 a2 28/4 &2 & erlad—~Z£ ee s| 40 2 & 
| powers of the company for the previous purpotes, except the power | 2cnscjsigc 4 4M M3 2H Sil xeunmepterteersc, iy | oy ono 
| to allot preferential dividends. 3rd. To give the sanction of the yellow pine. 3 0 4 0/310 410/) | dud do.. 13 0 14 10] Ut ete 
| company to a bill introduced into Parliament by the North Eastern | S62o2™3-Rust- $9 610/510 6 10|| se Peete ye. 11 10 13 0| 11.2018 0 
| Railway Company, entitled, “ A bill to enable the North-Eastern h...... 310 410/810 4 10)) Finland .......... 8 @10 0| 9 010 0 
| Railway Company to construct branch railways in the counties of "$10 5 0/320 8 O|] Gecenburg. pel... 20 3 5) en's 
Durham and York, to acquire additional lands, and for other pur- 310 610/310 6 Ww w 0 ylo| ¥ o 910 
-s,” and whereby it is proposed to authorise the North-Eastern ‘ee Tels. Salo oe eat Si ee 
Rare Company to become subscribers to the dock company, to [320 $15|2 0 8 5]| Chriniania,perO 
the extent of £5v,' 0), and appoint one director in re~pect thereof on ~So Boles oe _ wy ode 0 Boj momo 
thed ck beard. 4th. For obtaining the authority of the company 5060/5060 Deck pint Dass ow 1 él owe 
to construct an additional slip for the convenience of shipping po 4 : .3 : 2 per 40f. din... J 
at the port of Hull, and also to provide a new dock-vftice. 810 9210/8 0 8 lo|| Queect pipe... 60 0 650) 63 O78 0 
. Earle launched trom their per C. Sty sin, punch-on 18 0 190] 18 OM 0 
| slip on the East Humber bank, Hull, two new screw-steamers. The | 20st nhswmmee 1s 015 01070 15 jo, tune. nt 80 0.940 0} 160 01700 
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PASSAGES FROM THE LIFE OF A PHILO- 
SOPHICAL MACHINIST. 


OnE of the most interesting books ever written, sur- 
assing by far in vivid and life-like interest all the printed 
ams of, sensation novelists, is the autobiography of that 
famous worker in metal, Benevenuto Cellini. In the 
middle ages, the leading artists of the time—the sculptors, 
architects, and painters—may be said to bave taken up a 
parallel position in society to that now occupied by 
practical men of science, engineers, and machinists. The 
princes of those times then occupied the foreground of life, 
and the leading intellect of that age was drawn into the 
service of ministering to the luxury of the few. In different 
shapes and forms it will always be the case, and in all 
countries and times, that the most powerful intellect and 
energy are attracted towards those directions in which lie 
the greatest rewards of fame and wealth. With the modern 
increase in importance of the masses, the leading spirits of this 
age thus rather apply their energies to usefully ministering 
to the wants of the many. Instead of the development of 
the arts of luxury, the higher rewards, in every sense, to 
be found in success in the useful arts, accordingly impress 
in the service of the pure and applied sciences those leading 
minds who, in less happy times, might have devoted their 
energies elsewhere. In fact, the successful inventors, the 
engineers and chemists of our time, form an aristocracy of 
intellect similar to that in which figured the names of the 
Leonardo da Vincis, the Raphaels, or the Titians of the 
middle ages. Indeed, Da Vinci and Michel Angelo were 
both men furnished with all the scientific lore of their 
period, and both gave proofs of high constructive talents, 
while Cellini himself, if he now lived, would doubtless 
prefer to work in iron instead of in gold and silver, and his 
autobiography, instead of being an account of his adven- 
tures in fulfilling the luxurious behests of medizeval princes, 
would be rather the history of a modern man of science or 
of an engineer. Allowing for many obvious differences, it 
is probable that the general tone of this autobiography 
would be very like that of a similar work recently published 
by one of our most eminent men of science.* Much allow- 
ance must indeed be made with parallels of this kind, but we 
should say that there is a considerable likeness between 
Mr. Babbage and the celebrated Italian. Both show the 
same self-consciousness, egotism, and intense pugnacity, and 
the written passages from their lives are so absorbing in in- 
terest that the books of both must be read through before 
they can be put back on the shelf. 

In his relation towards our profession Mr. Babbage 
belongs to a generation which is now fast passing away. 
The things for which he is known in the world of science 
were achieved many years ago, and those who may have 
never even heard of the calculating machine, or who may 
have never read “ The Economy of Manufactures,” only 
know his name as a persistent prosecutor of Italian organ- 
grinders. In this age of decorous mediocrity, when every- 
body is very much like everybody else, the irritation of a ner- 
vous savant, who perhaps cares but little for the opinions of 
newspaper readers, is put down to unreasoning eccentricity. 
Even amongst professional engineers and machinists it is 
but little known that to Mr. Babbage is due much of the 
present advanced state of machine tools; that many contri- 
vances, originated by himself, are habitually employed in 
our first-class workshops ; and that some of our leading tool- 
makers, such as Mr. Whitworth and Mr. Muir, first ac- 
quired their precise and accurate style of workmanship 
while engaged, under Joseph Clement, in making the 
details of Mr. Babbage’s calculating engine. This ma- 
chine, made more than thirty years ago by machine tools, 
could be seen, at least in part, in an out-of-the-way corner 
of the Exhibition of 1862. It, nevertheless, attracted many 
crowds of spectators; and all its engineering observers 
were agreed that no better work could even now be turned 
out. The neglect of this machine by the Exhibition Com- 
mittee, and their refusal to grant Mr. Babbage a little more 
space for illustrative diagrams, were not the least amongst 
the many blunders which disgraced the official manage- 
ment of that big store-shop at South Kensington. 

The remarkable combination of both the mathematical 
and constructive faculties required from the inventor 
of the calculating engine is very rare indeed, and the 


intimate union of these faculties undoubtedly raises | 


their possessor to the rank of a man of genius. In- 
vention and judgment combined cannot fail to achieve 
much; but without judgment you have the mere 
schemer—while judgment, however high, without inven- 
tion, seldom results in more than a lifetime of judicious 
copying. Accordingly as the inventive powers are com- 
bined with scientific judgment is the amount of scientific 
success ; but to make money—and even, perhaps, durable 
fame—knowledge of the world, worldly cautiousness and 
judgment are also required. The faculty of invention, like 
the gift of beauty, is not unseldom a fatal gift; and often mis- 
leads its possessor with a Will-o’-the-wisp light. There 
ean be no doubt that Mr. Babbage would have been a much 
wealthier man, while he would have led a much more tran- 
quillife, if he had neverinvented hiscalculating engine. This 
1s more especially the case, as his works could never appeal 
directly to the wants of the public. Though of national 
interest, on account of the immense value of the machine 
in calculating nautical tables, its patron could only be the 
Government, which is always a sorry patron. Our 
Government is a machine, the wheels of which can only be 
worked by political motive power, and neither the calcula- 
ting engine nor its inventor could influence the votes of 
either constituencies or members of Parliament. 

The author tells us, in his preface, that his book does 
not aspire to be an autobiography, but rather the biography, 
the history of what Germans would term the genesis, of 
his calculating machines. It is in order to render the book 
palatable to the popular taste that Mr. Babbage gives an 
account of his experience amongst the very varied strata 
of society, from the highest down to the artisan classes, 
with which it has been his lot to mix. It is, however, 
impossible to attempt a description of this remarkable 


By Charles 





* “ Passages from the Life of a Philosopher.” 


Babbage, Exq., M.A., F.R.S., &c. London: Longmans, 1864. 





apparatus, in its different forms and in its progress, with- 
out the help of drawin This is not, indeed, aimed at in 
the work before us. fs history during the last twenty 
years, the account of the development of the calculating 
machine into the analytical engine, and of the varied com- 
plicated and unpleasant relations of the author with the 
Government, are scarcely less intricate. We understand 
that another work by Mr. Babbage, more especially devoted 
to these matters, is in the press. Of more direct interest 
to ourselves are other points in this very remarkable book. 
For years a member of the highest social and scientific 
circles, the author, even when not a worker, has been an 
intimate spectator behind the scenes, of most of the differ- 
ent mechanical and scientific achievements that have given 
the colour to the present time. 

An extremely interesting chapter in Mr. Babbage’s 
autobiography is that on “ Railways.” The inventor of 
the calculating machine and the author of “ The Economy 
of Manufactures” naturally took a great interest in the 
development of the railway system. He was present at 
the opening of the Manchester and Liverpool Railway in 
1829. Just previous to the fatal accident which happened 
to Mr. Huskisson, the author saw him “ but a few minutes 
before standing at the door of the carriage, conversing with 
the Duke of Wellington.” The Duke is stated to have 
wished to at once return back to Liverpool; but the 
Borough-reeve of Manchester pressed upon him and 
Sir Robert Peel “the necessity of continuing the journey, 
stating that if it were given up he could ast be answerable 
for the safety of the town.” The popular agitation among 
the inhabitants of Manchester and the neighbourhood was 
so great in consequence of the disaster caused by a novelty, 
the first introduction of which had been so much opposed, 
that “for several miles before” the trains reached their 
destination “the sides of the railroad were crowded by a 
highly-excited populace shouting and yelling.” Ata dinner 
at the house of one of the great Liverpool merchants, during 
a discussion of the new mode of locomotion, the great danger 
of obstacles placed accidentally on the line was pointed out. 
Mr. Babbage observes that he proposed the contrivance now 
employed in America under the name of “ cow-catcher.” 
His other suggestion of “a strong leather apron attached 
to a powerful iron bar,” is not, however, in use, as he seems 
to think. There can be no*doubt that the ordinary vertical 
guard plate, —— attached to the engine “has a 
tendency to throw the obstacle straight forward upon 
another part of the rail.” In fact more than one accident 
caused by slight obstructions has been traced to itsuse. There 
is, however, a goddess of fashion ruling the use of guard 
bars as well as of crinolines. Mr. Babbage is a strong 
adherent of the broad fangs having, in 1838 and 1839, 
during the Battle of the Gauges, made some elaborate 
experiments in order to determine its value in producing 
steadiness of running. In the discussion on railway 
accidents which took place in 1862, at the Institution of 
Civil Engineers, in consequence of the reading of Mr. 
Brunlees’ and of Captain Galton’s papers, Mr. Babbage 
briefly described the automatic apparatus he then employed 
in order to determine the force of traction of any train, the 
vertical, lateral, and end shake of the carriages at centre and 
at the end, and “ the curve described upon the earth by the 
centre of the frame of the carriage.” The conclusion we then 
heard him enunciate is that every engine ought torecord by 
machinery, and upon materials beyond the control of the 
driver, the particulars of—1, The times of starting and 
stopping; 2, the velocity at every instant ; 3, the tractive 
force employed; 4, the curve of progression. His proposal 
puts one in mind of the registering indicator advocated for 
steamships by Professor Moseley. It is probable that it 
would have the same fate, of being put on one side. Unfor- 
tunately, railway directors, as well as engine drivers, do 
not philosophise much. From the general description of the 
apparatus, we should say that it ought to be useful 
for occasionally determining the state of the permanent 
way. As the result, therefore, of his experiments of 1839, 
Mr. Babbage considers that—1, Every engine should have 
mechanical self-registering means of recording its own 
velocity, at every instant, during the whole course of its 
journey; 2, between every engine and its train there 
should be interposed a dynamometer, able to measure the 
force of traction of the engine; 3, the curve described 
by the centre of the engine itself upon the plane of the 
railway should be laid down upon the paper. He considers 
that the knowledge obtained by the use of these instru- 
ments would, by pointing out where repairs were wanted, 
and where they had been improperly neglected, lead to 
additional safety and diminished expense. But the philo- 
sopher forgets that the great difficulty in railwa 
engineering, as in other engineering, does not lie so muc 
in engineering matter as men. ‘Ihe causes of railway 
accidents are not mysterious, and they oftener happen 
through defects of management than through defects of 
construction—oftener through neglected wear and tear 
than through inferior design or materials. 

In the course of his experiments on the Great Western 
he had a very characteristic adventure with the late Mr. 
Brunel. He found it n to conduct his investiga- 
tions on Sundays, as being the only safe days, and with all 
the less impropriety as the task was anything but profit- 
able to himself, while it was intended to contribute to the 
safety of all travellers. Naturally expecting, after the de- 
parture of the only Sunday train, that the line would be 
quite clear, he prepared to start. But just as he was doing 
so he heard a distant sound of an approaching locomotive, 
and in a few moments up came a single engine, at 
the rate of fifty miles an hour, and on the same pair of 
rails as his own, Having stopped just in time, he 
went up to this, on which he found Brunel, who told 
him that “he had posted from Bristol to meet the only 
train at the farthest poirt of the rail then open, but had 
missed it.” Having, however, found this engine with its 
steam up, he had ordered it out, driving up in it the whole 
way to London, at the rate of fifty miles an hour. Having 
told him that but for the merestaccident he would have been 
met on the same line by an engine driving Mr. Babbage’s 
experimental —_— besides three wagons loaded with 
thirty tons of iron, Brunel was then asked by the author 





“ what course he would have pursued if he had perceived 
another engine meeting him upon his own line?” Brunel 
replied that “in such a case he should have put on all the 
steam he could command, with a view of driving off the 
— engine by the superior velocity of his own.” 

ere is another very story, and this time about 
George Stephenson :—Happening to sit next to the 
“ father of railroads ” at a farge public dinner during the 
meeting of the British Association at Newcastle, in 1838, 
he determined to extract a candid opinion from Mr, 
Stephenson as to the respective merits of the broad and 
narrow gauges. Remembering the great truth that in vino 
veritas, he waited till after the second glass of champagne 
—having previously paved the way by some conversation 
on other questions connected with railway economy. He 
then hel George Stephenson to suppose for a moment 
that no railways whatever then cstiett and that he had to 
begin their entire construction by the light of his acquired 
experience. “Under such circumstances,” asked Mr. 
Babbage, “if you were consulted respecting a gauge of 
system of railways about to be inaugurated, would you 
advise a gauge of 4ft. 8jin.?” “ Not exactly that gauge,” 
replied George ; “I would take a few inches more, but a 
very few”—a reply which is likened to the celebrated 
excuse of the young lady who had had an illegal, “ but 
very small,” baby. The author makes the very good 
eo that the building of the next International 

xhibition should be provided with a railway for takin 

——, from end to end, and thus avoiding the crowd. 
ndeed, it is more than likely that much crowding could 
be thus prevented. 

While it is impossible to term Mr. Babbage a mere 
amateur mechanic, he does not seem to have professionally 
worked in any other direction beyond that of his calculatin 
machines. He has, however, devoted more philosophica 
attention than anybody else we know to manufacturing 

nerally, and the use of tools. A work by which Mr. 
Babbage’s name has become known amongst practical men 
is that on “ The Economy of Machinery and Manufactures.” 
In his analysis of the great principle of the division of 
labour, first discovered by Adam Smith, he pointed out an 
omission, the importance of which will be well understood. 
The advantages of the division of labour do not merely 
consist in the increase of dexterity in every particular 
workman, in the saving of time otherwise lost in passing 
from one kind of work to another, and in the division of 
labour rendering possible the adaptation of more or less 
special machinery—which are the principles pointed out 
by Adam Smith. There is another most effective source of 
economy. This consists in the possibility, through the 
division of labour, of “ dividing the work to be executed 
into different processes, each requiring different degrees of 
skill or of force.” By this means the ———- “can pur- 
chase exactly that precise quantity of both which is neces- 
sary for each process.” If, on the contrary, the whole 
work has to be done by one workman, he must have suffi- 
cient skill for the most difficult, and must possess “ sufficient 
strength to execute the most laborious of those operations 
into which the art is divided.” A conclusion very 
interesting to patentees is arrived at with respect to 
monopolies. He states that he is able to demonstrate “ that, 
even under circumstances of the most absolute monopoly, 
the monopolist will, if he knows his own interest and 
pursues it, sell the article he produces at exactly 
the same price as the freest competition would produce.” 
We regret to say that if this demonstration has been pub- 
lished at all, it has only made its appearance in Italian, as 
the author says that he only devoted a chapter to this sub- 
ject in one edition, prepared several years ago, for a new 

talian translation of “The Economy of Manufactures.” 
We believe that many enlightened patentees have, indeed, 
arrived at a similar conclusion from practical experience. 
It is clear that the cheaper the price of any manufactured 
article, the greater the demand for it; while the monopoly 
obtained by means of a patent absolutely precludes com- 
petition. ere are, besides, other reasons why, in most 
cases, it is the safest plan to demand as low royalties as 
possible. Such is the diminution of the chance that the 
patent may be attacked in a court of law. 

Scattered through the work are a number of practical 
little receipts and Tesssintionn, very interesting to the ama- 
teur and even professional workmen. Under the nomen- 
clature of “hints for travellers” we thus find de- 
scribed a very —— way of punching a circular 
hole in glass. his is done by scratching a cross 
(x) upon the given spot by means of the point of a file, 
and then turning the plate round, in order to form a 
similar and opposite cross. The glass, at the spot thus 
marked, is, thereupon, so to speak, gently punched out by 
means of two centre punches, one of which is fixed in the 
vice, while the other is in the hand of the operator—an 
assistant holding the plate of glass in the meanwhile. 
The glass plate is occasionally turned round until the hole 
appears right through, which is then gradually enlarged 
with the pane of the hammer. 

The principles on which the hole is formed are, that 
though glass breaks with a conchoidal fracture in every 
direction, the vibrations caused by the blows, and otherwise 
producing fracture, “are checked by the support of the 
fixed centre punch in close contiguity with the part to be 
broken off.” He offers other and higher results of his re- 
flections on the manufacture of complicated mechanism, 
though we do not think that, in this generation at least, 
much attention will be paid to them in practice. In the 
course of his progress with the Difference engine and its 
complicated mechanism, involving an enormous number of 
drawings, Mr. Babbage elaborated what he terms a 
system of mechanical notation. An ordinary set of draw- 
ings of any machine, of course ought to show the actual 
shape and relative position of every piece of matter of 
which the machine is composed ; but his system of me- 
chanical notation also affords facilities for ascertaining “the 
actual time and duration of every motion throughout the 
action of any machine,” and “the actual connection of each 
movable piece of the machine with every other with 
which it acts.” It is more than probable that if such a 
system of notation were taught in the schools, it would be 
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very useful to machinists, Its value could, however, only be 
really felt when it was universal currency, and its general 
introduction would have to encounter the same difficulties as 
the introduction of short-hand as a substitute for ordinary 
handwriting. With ordinary drawings of complicated 
mechanism referring to a description, Mr, Babbage recom- 
mends the adoption of a system in the choice of the letter- 
ing. One or two of his rules for the selection of letters 
are that “all upright letters, as a, c, d, e, H, B, represent 
framing ; all inclined letters, as a, c, d, e, A, B, represent 
movable parts—all small letters represent working points.” 
He states that one of the most obvious advantages of these 
rules is that they enable the attention to be more easily 
confined to the immediate object sought. 

Whether right or wrong in what he maintains, Mr. 
Babbage is always an original thinker, and it is this 
precious and rare quality of originality that makes his book, 
with all its errors of style, and perhaps taste, so pleasant 
to read. We consider, however, that the work and its 
author can scarcely be appreciated by the general public. 
It is perhaps impossible for a man not to show some 
egotism when speaking of himself, but those who are 
inclined tosmile at a rather naif egotism should first try to 
achieve as much for science. 


INSTITUTION OF NAVAL ARCHITECTS. 

‘Tne ordinary meetings of this institution were held at the hall 
of the Society of Arts, John-street, Adelphi, on Thursday, Friday, 
and Saturday, the 6th, 7th, and 8th April. The Right Hon. Sir J. 
8. Pakington, Bart., M.P., G.C.B., D.C.L., the President of the 
institution, occupied the chair, and opened the proceedings with an 
address of which the following is an abridgment :— 

I feel especially that it is impossible for me, in the position which 
I have the honour of holding, that I should omit this opportunity of 
offering my congratulations to the members of this institute upon 
the complete and successful establishment of that most desirable 
object which we have all had so much at heart, viz., the School of 
Naval Architecture. I am sure that the general feeling must be one 
of congratulation that this object has been accomplished. If this 
institution had accomplished no other object, I think we should not 
have been established in vain. It must be in the recollection of the 
gentlemen present that when we assembled at the last annual meet- 
ing, it was then my agreeable duty to state the progress which had 
been made in promoting the necessary arrangements for the establish- 
ment of the school. And now it is my pleasant duty to recognise, in 
strong terms, the liberality and promptness of spirit with which her 
Majesty’s Government have aided the views and wishes of this 
institution. Parliament was asked last session for the necessary vote, 
that vote was given, and no time was lost in making the requisite 
arrangements, The first session of this school commen last 
November, under the happiest auspices, inasmuch as Dr. Woolley— 
whose abilities and merits are known to most of us—was judiciously 
appointed by the Government to the office of oo poms or 
director of instruction; and at the head of this school was most pro- 

rly placed my worth friend Mr. Merrifield; his assistaut is Mr. 

urkiss, a young man of distinguished ability, who was senior 
wrangler at Cambridge in 1864. A course of approved lectures has 
been commenced, and is now proceeding; and the studies of this 
school, under the able guidance of the gentlemen whom I have men- 
tioned, are going on witha degree of vigour which I hope may produce 
the happiest results. The Admiralty students are sixteen, and the num- 
ber of the private students is but small. I believe that it was through- 
out expected that at the commencement of such an institution the 
number of private students would not be large. There were at first six, 
but, from various circumstances, they have been reduced to four. I 
hope at future meetings of this institution we shall be able to tell 
ou of a larger number of students connected with private trade 
Loving joined the school; and | believe I am right in stating that it 
is the intention of the Admiralty gradually to increase the number of 
students, till they arrive at twice the present number. You will 
remember, gentlemen, that upon former occasions when this subject 
of the School of Naval Architecture was mentioned, and especially 
when that able paper was read by Mr. Scott Russell two years ago, 
reference was made to the superiority of France in this respect as 
compared with England. There was a good and effective School of 
Naval Architecture established in France, while there was no such 
school in England until the present moment, since the time when, 
unfortunately, Sir James Graham put an end to the then existing one. 
The general principles adopted in the school are very similar to those 
which are carried out in the School of Naval Architecture in France. 
The course of study in the English school is to be three years; the 
winter six months being passed at the school which is established at 
South Kensington, and the summer six months are to be devoted to 
meg oe application in the dockyards of the knowledge which has 
en acquired during the six winter months, The principle is exactly 
the same in Paris. The difference is that their course of study is 
two years and a half instead of three. The students pass the winter 
term in Paris, and the summer period at the dockyards. A question 
has been raised both in and out of Parliament, as to the wisdom of 
establishing these schools in the metropolis during the six winter 
months. If there were any persons who still doubted the prudence 
of establishing the school in London, I hope the fact which I have 
mentioned, that we are only following the successful precedent at 
Paris, will tend to remove any such impression. My opinion always 
has been that, if we adopted this school, there are, in the winter, 
reat advantages in its being carried on in the central position of 
is metropolis, which cannot apply to any of the outports, especial 
looking to the fact that this school is, as it ought to be, one in whic’ 
the important science of navigation is to be employed with a view, 
not only to the royal navy, but also to the mercantile marine of this 
country. There is another point in which there is a strong resem- 
blance between the French and the English schools, and I observe it 
with great pleasure. In the French school a portion of the time is 
allotted to the study of the English language, and i our school a 
portion of the time is devoted to the acquirement of the French lan- 
guage. But there is one differeuce—an important difference—between 
the course of study in the two schools. In the French school the 
students come up in the first instance thoroughly acquainted with 
mathematics, and the obvious result is, that, from the time they 
commence their studies at the school, they are free at once to put in 
ractice the application of mathematics to the science of navigation. 
ut I understand that, during the short period that the English 
school has been in operation, it has been found that the students 
come up not well prepared in mathematics, and, consequently, a por- 
tion of the time which I should think, from the nature of the insti- 
tution, should be devoted to the acquirement of professional know- 
ledge, has to be devoted to the acquirement of mathematics, with 
which, 1 think, they should be already thoroughly conversant. I 
need not, I think, detain you by dwelling more upon this agreeable 
subject ; I will only express an anxious hope that the only part of it 
which has yet been untried—the practical course through the summer 
months in our dockyards—may be highly gratifying in its results. 
I do not know the arrangements which have been made to carry it out. 
lapprehend that the success of this part of the study must depend in 
a great measure upon the facilities which the Admiralty are disposed 
to give. I do not know whether arrangements have been definitively 
made with a view to that portion of the year, which must be a very 
important part of the year for all who are acquiring the profession of 
navai architecture. I trust that there will be no impediment imposed, 
but that the course taken by the Admiralty on this part of the subject 
will be as liberal, as complete, and as successful, as their conduct has 
been in every other part of the negociations which have taken place. 





Dr. Woolley here remarked that the Admiralty had given permis- 
sion to the private students to attend the dockyards, and these 
arrangements are in action. 

The President: I am extremely happy to find that what I was 
saying has elicited the satisfactory statement which we have just 
heard. I will now, for a moment, turn to the general position of this 
institute. I think it is progressing in as satisfactory a manner as its 
friends and promoters fae 4 have desired. I have already said that 
if we had accomplished no other object than the establishment of 
this school, we should have justified the calling together of this body. 
I am also led to believe that the annual publication of our proceed- 
ings is a very great practical benefit to the architects of shipbuilding 
in this country. I have heard it said in several quarters that the 
annual publication of our proceedings brings together a vast amount 
of information and practical science, which must have the effect of 
rapidly extending the knowledge of those who make naval architec- 
ture their study. Ihave no doubt that the papers which we shall 
have the advantage of hearing during the next three days will form 
no exception to the remark which I have just made. trust that 
those papers will bear upon those most interesting and most impor- 
tant problems which have special reference to the construction of our 
ships of war, which is still an unsettled question in this country. 
There are two questions the importance and interest of which are now 
exciting attention in every part of the country, and which, I think, 
it is impossible tooverrate. I mean, first of all, the question how far 
it is possible to apply iron armour to a man-of-war without injuring 
her sea-going qualities ; and, secondly, how far it is possible to adopt 
the new mode of arming men-of-war with the revolving turret, 
which has been invented by Captain Cowper Coles—how far it is pos- 
sible to adopt that important invention in sea-going and cruising ships. 
There are two subjects which it is most desirable, I think, should be 
discussed. Nothing would be more unbecoming than to say anything 
from this seat which could for a moment be suspected of having a 
party character, or being influenced by a party bias. I hope I shall 
not be suspected of deviating in the slightest degree from that rule— 
if I venture to say that I think on the part of the Admiralty, with 
reference to the great question of how ships may be covered with 
armour without injuring their sea-going qualities, sufficient care and 
caution have not been exercised to ascertain, as far as possible, what 
is the real bearing of this question, before a very considerable number 
of coast ships were so covered with armour as to make it questionable 
whether they are fit to cruise the Atlantic. On the other point, that 
of Captain Coles’s invention, I wish that the experiment had been 
tried sooner. It has been fairly tried on ships which the Admiralty 
calculated for coast defences, but not as yet tried upon ships which 
are intended to go to sea. I think that the Admiralty would have 
given it a fairer trial if they had assented to Captain Coles’ proposal 
three years ago b trying it on an experimental ship for cruising. 

In conclusion, Sir obn Pakington alluded to the alteration of one of 
the papers read before the Institute by another member in the course 
of revision for the press. The author of the paper complained of 
this proceeding, and the president, after expressing his regret that 
the gentleman who revised the matter should have added anything 
of his own, said that he hoped there would in future be no such 
complaint to make. 

The first paper read, “On an Investigation of the Stability of 
H.M.S. Achilles.” By Mr. Nathaniel Barnaby, M.I.N.A., and 
Member of Council. 

This was an account of an experiment performed at Keyham, 
under the author’s superintendence, to ascertain the stability of 
H.M.LS. Achilles, by determining the position of her centre of gravity. 
It was found that this could not be done without the introduction of 
a hundred tons of iron ballast, because no variation which could 
practically be made in the ship’s weights without this would have 
given a sufficient inclination to afford trustworthy results. Care was 
taken so to place the ballast, in six separate batches, three on each 
side, as to correct the trim, so that the previous calculations as to 
the position of the centre of buoyancy, and the metacentre might 
remain unimpaired. The inclination was measured in the three 
hatchways, each of them being fitted with a straight batten, 20ft. 
long, and with a cross batten at the foot, with a plumb-line. The 
operation commenced at about half-past five, by plumbing the ship 
upright, a slight list to port being duly noted, and a correction made 
on account of one of the boards not being quite vertical, so that the 
plumb-line gave a false reading. The reading off was performed by 
two men at each board, with an inch decimal scale. ‘The distances 
from the centres of gravity of the piles of ballast to the middle line 
of the ship was then taken. The middle pile of ballast was then 
removed from port to starboard and the readings noted. The fore- 
most pile was then moved across and the readings again noted. It 
was not found necessary to remove the after pile. The third trial 
consisted in bringing back to its former position the ballast removed 
in the first trial, and then again reading off the inclination. The 
fourth trial consisted in removing the remainder of the ballast back, 
and a further trial repeated the experiments to port instead of to 
starboard. At the end of the trials the ship was then found to have 
exactly resumed her original position. The mean result of the 
experiments, which occupied exactly five hours, gave the height of 
the centre of gravity as 2°556ft. below the metacentre, and almost 
exactly in the plane of flotation. Making the correction due to the 
etlect of the b t not strictly representing the weights which she 
would carry when in sea-going trim, Mr. Barnaby found that the 
position of the centre of gravity, when the ship was fitted for sea 
would be 3°088ft. below the metacentre, and as her load displ t 








When calculated by the formulx obtained in the paper, the power 
expended in actually driving the paddles of the Admiral was found 
to * 77 per cent., and in driving the screw of the Warrior, 77} per 
cent. of the actual indicated power, while the efficiency of the pro- 
pelling instruments themselves is found to be 0°78 for the paddles of 
the Admiral, and 0°773 for the Warrior's screw. Combining these 
data, the resultant efficiency of engines and propeller, for both ships, 
is found to be 0°6, or 60 per cent. of the indicated power. When the 
effective thrust of the paddles or screw was calculated theoretically, 
and compared with the resistance of the ship computed according to 
the principle laid down in the paper read before the Institution, by 
Professor Rankine, in 1864, the difference in the case of the Admiral 
was found to be one-224th, and in that of the Warrior one-70th part 
of the whole resistance; both these differences being within the 
limits of errors of observation. Professor Rankine added the remark, 
that, for such comparisons to be made in a satisfactory manner, it is 
necessary to have the lines of the vessel. 

The next paper read was ‘“‘ On the Comparative Value of Simpson’s 
= and on Dr. Woolley’s Rule.” By Mr. C. W. Merritield, 
F 


Mr. Merrifield began by calling attention to a remark of Professor 
Rankine that Simpson’s first rele applies with strict accuracy to the 
problem of finding the area of the cubic parabola, as well as of the 
common parabola. He then, by means of the calculus of finite 
differences, laid down a general formula for the comparison of the 
first and second rules, from which it appears that when both rules 
can be applied to the same number of ordinates, the error of the first 
rule is smaller than that of the second, in the proportion of four to 
nine. He inferred that the second rule should never be used, except 
as a mere matter of convenience, when the number of intervals 
happens to be odd, and also divisible by three. 

Mr. Merrifield then proceeded to give some new demonstrations of 

Dr. Woolley’s rule, and showed that it embraced the cubic paraboloid, 
and not only the common paraboloid, as had been previously sup- 
posed. He also indicated some modifications of it. 

Mr. Merrifield then pr led to d rate a new formula, being 
an extension of the principle of Dr. Woolley’s rule, to a triple 
integral. He showed that there was still the same remarkable 
simplicity to be obtained, as the final expression only involved six 
ordinates out of twenty-seven, which were required to define the 
integral. 

Appended to Mr. Merrifield’s paper was a note by Mr. H. J. 
Purkiss, Vice-Principal of the School of Naval Architecture, extend- 
ing the principle to an unlimited number of independent integrations, 
and pointing out the character of the restrictions by which simplicity 
was gained at the expense of generality. 

The next paper read was “On Successive Integration, so as to 
obtain a Scale of Areas.” By Mr. C. W. Merrifield, F.R.S. 

This paper contained a process for so arranging the process of 
integration by means of ordinates, as to yield a regular scale of 
areas, suitable for curves of displacement, or similar purposes, with- 
out the necessity of making a separate sum of the integration up to 
each ordinate. Mr. Merrifield showed that the novelty of the process 
consisted rather in arrangement than in method, and he gave an 
account of the general theory by which the formula could be so 
extended as to give any required degree of accuracy. He exhibited 
a diagram containing an example fully worked, and stated his 
intention of adding a complete set of examples to his paper, if it 
should be printed. 

The next paper read was “On the Measurement of Curved Sur- 
faces, by Means of Ordinates.” By Mr. C. W. Merrifield, F.R.S. 

It is difficult to give more than a very summary idea of this paper 
in a short abstract; Mr. Merrifield’s method of measuring a curved 
surface depends on the common formula of the differential calculus 
for the element of a surface; and it is very little more than actual 
substitution in this formula. He first showed how to obtain the 
direction of a curved line by means of its ordinates, and thus to 
evaluate differential co-etficients, which he then combined, so as to 
give the element of the surface. This element was then subjected to 
a double integration, as if it were the ordinate of a solid of which 
the volume were sought, the result, however, giving the surface 
required. Mr. Merrifield showed that by proper arrangement, and 
with the help of suitable auxiliary tables, this calculation, although 
not short, was still well within what could reasonably be accom- 
plished. Mr. Merrifield called attention to some books, useful for 
this purpose, which he had laid on the table for the inspection of 
members and associates. 

(To be continued.) 








NeEwsvENDORS’ BENEVOLENT AND Provivent Institution. — We 
observe with much pleasure that the president, Charles Dickens, Esq., 
will take the chair at the dinner of the Newsvendors’ Benevolent 
and Provident Institution, on Tuesday next, at the Freemasons’ 
Tavern. 

West or Enauanp Coitece. — The foundation stone of this 
college is expected shortly to be laid at Northam Burrows. From 
the design of the architects (Messrs. Maberley and Co., of Glouces- 
ter), the building will be a fine and elegant structure, situated on the 
slopes of the range of hills overlooking the Bristol Channel, Barns- 
table Bar, with the low arid sand ridges of Braunton Burrows and 
the broad shadowy outline of the Welsh coast in the distance. 

Tue Parent-Orrice Scanpau.—This is still one of the great 
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is 9,484 tons, the measure of the stability in foot tons would be 
29,287. 

Mr. Barnaby then discussed the effect’ of letting water into the 
largest compartment of the ship. He found that this would increase 
the draft by 0°2ft., and the displacement by one-tenth, but that it 
would raise the centre of gravity of the ship 5in., and reduce the 
stability by one-seventh, 

The next paper read was “On the Mechanical Principles of the 
Action of Propellers.” By W. J. Macquorn Rankine, C.E., LL.D., 
F.R.SS.L. & E., Associate Member of Council, 1.N.A. 

After remarking that the ordinary theories, based upon the 
assumption that the reaction of a paddle float or screw is equivalent 
to the resistance of a surface of the same size and figure advancing 
through the water, lead to results very much in defect of the actua 
performance of these propellers, Professor Rankine pointed out that 
the true condition of propelling instruments is different, seeing that 
the propeller is continually laying hold of a series of new masses of 
water, so that the quantity of water on which it acts in a given 
interval of time, depends mainly on the speed of the vessel. Mr. 
Rankine remarked that the only previous author that noticed this 
fact, seems to have been Mr. Bourne, who, however, did not work 
out the consequences. The object of the paper was to point out 
what, in the author’s view, appeared to be the correct theory of the 
action of propellers, in a shape adapted for practical application, and 
to illustrate it by examples founded on actual ships —the Admiral 
for feathering paddles, and the Warrior for the screw. The whole of 
the mathematical investigations and numerical calculations were 
added in an appendix, the body of the paper containing an account 
of the principles. Throughout the greater part of the investigation, 
one constant only is taken from experiment, viz., the mass of a 
cubic foot of sea-water, being its weight in pounds, divided by the 
accelerating effect of gravity in a second. In that partof the investi- 
gation which relates to the friction of screws, one more constant 
only is taken from experiment, viz., the co-efficient of friction of a 
disc rotating in water. 

The following general results with regard to the efficiency of pro- 
pellers, neglecting friction, were stated to be applicable to all kinds 
of propelling instruments:—1. When the propeller works in pre- 
viously still water, there is a loss of work simply proportional to the 
slip of the propeller:—2. When the propeller works in water 
previously set in motion by the ship, there is in the first place a loss 
of work proportional to the real slip of the propeller relatively to that 
moving water, and then a further loss of work, proportioned to the 
square of the previous velocity of the water. 

The probable effect of the friction of a screw was also investigated. 





subjects for sp mn and discussion, and new and interesting 
discoveries are continually being made. It appears that public 
money, amounting in one year to £30,000, and in the last thirty 
ears to more than £461,000, passed through the hands of Mr. 
dmunds, or rather of his clerk, Mr. Ruscoe, for Mr. Edmunds 
never performed the duties of the office in person; neither did he 
ever pay anything to Mr. Ruscoe for performing them for him. 
His whole method of conducting business appears to have been 
loose and grossly neglectful. An account furnished by Mr. 
Edmunds himself shows that by his own admission he had received 
up to August, 1852, £51,245, and he had only paid into the Exche- 
quer £46,055, leaving a deficiency of £5,190, which sum he held up 
to the discovery of his defalcations; and had allowed the subse- 
quent fees payable by him into the Exchequer to accumulate in his 
hands to the extent of a further sum of £2,682, making together 
£7,872. It was not till September, 1864, that he paid over this sum. 
It appears that the sums withdrawn by Mr. Edmunds from the 
‘‘ Patent-oflice account” at Coutts’s, and transferred to his private 
banking account in the period between 1834 and 1857, amounted to 
£5,869. Nor did Mr. Ruscoe fail to follow the example set him. 
Year by year he continued to keep back from the amount of fees to 
be paid into the Patent-office banking account sums of money vary- 
ing in amount, apparently at his own discretion. This he con- 
tinued even after he had been appointed a salaried officer of the 
Commissioners of Patents with £400 a year. Mr. Edmunds has 
paid back £7,872 as the amount of fees he ought to have paid long 
ago; but the gentlemen appointed to examine the accounts find 
that there is a further sum of £9,150 on various accounts deficient, 
and for which they hold him responsible. The report of the Com- 
missioners shows that Ruscoe was often in the habit of depositing 
the day’s receipts with his uncle, a law stationer, who made use of 
the money and debited himself to “ Tom's account.” The following 
is an extract from the report of the Commissioners:—* The Stamp 
Act of 1849 took away a material source of Mr. Ruscoe’s emolu- 
ment, and he has informed us that Mr. Edmunds authorised him to 
deduct annually out of the money payable to the Exchequer on 
account of fees such sums as would be an equivalent for the ann 
amount which he lost by this abolition of discounts. And Mr. 
Ruscoe alleged that Mr. Edmunds justified himself in giving such 
an authority on the ground that as the Government had allowed so 
absurd an Act to pass, and had therefore themselves obtained the 
discounts on tho stamps, it was only proper that an equivalent 
should be taken out of the fees payable to the Exchequer, aad for 
this purpose Mr. Ruscoe informed us that Mr. Edmunds gave him 
authority to take from the public receipts and appropriate to his 
private use a sum varying from about to £45 every year. 











May 5, 1865. 


THE ENGINEER. 


275 








——— -z-— 





SOCIETY OF ARTS. 
April 26th, 1865. 
ON THE WEAR AND TEAR OF STEAM BOILERS. 
By Freperick Agtave Pacer, Esq., 0.E. 
(Concluded from’ page 268.) 
Tue CHEMICAL AND Puysico-CHEMiaAL EFFECTS OF THE FEEp-wArer, 


Wu the action of internal corrosion, often very equally 
corrugating the plates over a large surface, as a rule scarcely, at any 
rate only gradually, affects their mechanical strength, external 
corrosion, being localised to particular spots, is of a much more 
dangerous character. The one is gradual and easily perceptible, 
while the other is rapid and insiduous in its progress. Apart from 
accidental circumstances affecting ‘the brickwork on which a 
stationary boiler is erected, or thé outside of the bottonis of marine 
boilers, it is clear that external corrosion can only occur through 
leakage. When leakage takes place through a crack in the plate, 
caused by mechanical action, or at a hole burnt out by heat, the 
effects of leakage are only secondary results, due to a primary 
cause, Which of-itself may cause the stoppage of the steam gene- 
rator. But"ad "leakage at a joint may in itself gradually cause 
the destruction'of' the boiler. Here we see another reason that the 
character of'a boiler, not merely as to ultimate strength, but also as 
to wear and tear, intimately depends upon the form of its joints. 
It is often noticeable that very good lap joints, even when tested 
under hydraulic pressure up to only 50 per cent. above the working 
load, sweat more or less. The tendency of tlie internal pressure 
to form a correct circle bears indirectly on these joints, causing 
them to open, more or less, and to leak, in spite of the caulk- 
ing. Mr. Robert Galloway, C.E., who, as an engineer sur- 
veyor of long standing of the Board of Trade, has, probably, made 
more than three thousand careful inspections of marine boilers, 
states that he has often noticed a furrow or channel on the outside 
of the joint, running parallel to the outside overlap for some 
distance, and evidently caused by leakage. Along the water line 
condensed water will act on the joints, while below it theconcen- 
trated contents of the boiler will come into chemical action. A 
leakage in a marine boiler often eats away a fin. plato within a year. 
In some cases a jet of hot water from a leakage has a frictional 
action ; in fact, even with such an incorrodible and hard substance 
as glass an effect like this has been perceived, and a slight leakage 
continued during several days sometimes produces a noticeable 
furrow,on a glass gauge tube. With sulphurous fuel, a powerful 
chemical action will come into play on the plates. One volume of 
water takes up about thirty volumes of sulphurous acid gas; and 
these sulphurous fumes of the fuel, coming in contact with the 
water from a leakage, will be more or less absorbed. An acid mix- 
ture like this must quickly eat away the plate. It is certain that a 
leakage acts much quicker on a boiler fired with sulphurous fuel 
than on one fired with wood. M.G. Adolphe Hirn has observed a 
plate, nearly seven-eighths thick, to be pierced, in the course of 
time, as with a drill, by means of a little jet which struck it after 
passing through a current of hot coal smoke.* 


LeGisLative ENAcTMENTS. 

No stronger proof can be adduced of the empirical state of exist- 
ing knowledge of the management of boilers than that afforded by 
a consideration of their average duration. Whilé some marine 
boilers last only about three years, there are carefully worked land 
boilers which have lasted as long as thirty. Captain Tyler, R.E., 
estimates the average duration of a locomotive boiler at from five 
to twenty years. Perhaps the average duration of a marine boiler 
may be reckoned at from five to seven years; that of a locomotive 
boiler at from eight to nine years; that of a stationary boiler at 
from eighteen to twenty years—all being supposed to be fairly 
worked under ordinary conditious. 

It is clear that, subjected, as a steam boiler is, to so many destruc- 
tive influences, the precise effects of what can scarcely be yet 
very accurately known, the working tension should be only one- 
eighth of the ultimate bursting strength. But when boilers, as is 
too often the case in England, are bought by the weight, when 
cheaply paid labour is employed in their management, when in- 
spection of ped ma of the wear and tear necessarily happening 
even with good boilers and good attendance, is procrastinated for 
the sake of gain, there is then a suit of expense versus risk, in which 
parsimony too often gains the day. Atear rate, a number of painful 
accidents in all partof the world have, at different times, pointed to the 
fact, that every man picked at hap-hazard cannot besafely trusted with 
steam power. In fact, there is probably no civilised country in 
which the legislature has not more or less interfered in the manage- 
ment of steam boilers. In the States of America, the frequency of 
boiler explosions hag in some localities produced a more despotic 
interference than perhaps anywhere else. In the city of New 
York boilers are under the supervision of the municipal police; 
they are tested periodically ; and, as a result, many are condemned 
every year. By an enactment of Congress, applicable to all the 


railway companies, similar requirements to the French regulations 
are laid down, and Government commissioners see that they are 
carried out. Each of the smaller German states also hasits law, more 
or less like that of France and Prussia, Mecklenburg - Strelitz* 
requires that common boilers be proved to three, and tubular boilers 
to twice the working pressure; to be renewed every fourth year, 
and every time that the boiler is repaired or altered. Saxony,t 
that cyliudrical boilers be tried to twice the working pressure, and 
tubular boilers to a pressure three atmospheresabove it. Bavariat 
now requires double the working power pressure for new, and one 
and a-half for old boilers; while both Hanover and Brunswick 
each have a somewhat similar regulation.§ The French law, and 
indeed most of the others, require two safety valves; and many are 
extremely minute iu their directions with respect to glass gauges, 
steam, gauges, and other fittings. In Great Britain there are no 
express. legislative enactments with respect to boilers beyond 
those stated i:n two clanses of the Merchant Shipping Act,|| 
according to which (1) one safety valve in every boiler of 
a vessel carrying passengers shall be placed beyond the control of 
the engine-driver; and (2) any overloading of this valve is made 
punishable by a fine of not more than £100, ‘in addition to any 
other liabilities which may be incurred by such an act.” The boilers 
of all vessels carrying passengers, before clearing out of port, are 
subjected to a careful inspection by an engine surveyor of the Board 
of ‘Trade, who can require the boiler to be tested in the usual way to 
twice the working pressure; and, if he think fit, he can, as the 
result of such an examination, place the option before the shipowner 
of either lowering the working pressure or renewing the boiler. 
Armed with such powers the Government surveyor is also respon- 
sible for any explosion which may directly occur through wear and 
tear. When an explosion takes place on a passenger railway, one 
of the Board of Trade inspectors of railways examines the frag- 
ments and reports upon the accident to the Government board, who 
communicate it to the railway board. The reports are then printed 
in order to be presented to Parliament, and this is the extent to 
which the British Government can interfere in these cases. As with 
other railway accidents, however, the Board of Trade iuspector is 
examined as a witness in any action for damages against the rail- 
way company. All other boilers in the United Kingdom are worked 
without any Government or municipal interference whatsoever. 
Within late years, however, private companies (the first of which 
was organised by Mr. Fairbairn, of Manchester) have been formed 
for the prevention of boiler explosions. In return forasmall annual 
fee, or for a small annual insurance premium, the boilers of any 
subscriber or insurer are periodically inspected, and, if required, 
tested by skilled engineers. There can be no doubt that these com- 
panies have already prevented a great amount of loss and disaster, 

It may thus be said that there are three distinct plans for the 
general management of steam boilers:—1. There is the continental 
plan; 2. The free English and American mode ; 3. What may be 
termed the Manchester system. ‘The continental mode consists in a 
strict supervision, sometimes ruled by formule, of the original 
construction, and there its action may be said, for the most part, to 
end. It does not, and cannot, without periodical inspections, take 
into account the effects of wear and tear. It may even be doubted 
whether the old French law, for instance, did not do more harm 
than good as regards construction. The official formula, according 
to which were calculated the thicknesses of the plates, founded as it 
was upon the assumptions that a cylindrical boiler formed an exact 
circle, and that a plate, however thick, conducted the same amount 
of heat to the water, was obviously incorrect. What may be termed 
the ordinary English and American plan throws the onus of proof 
of the negligence of the owner on those damaged by ap. explosion. 
This system is subject, besides other difficulties, to all ie objections 
that exist against the trial of scientific questions by a jury, not 
composed of experts, and unaided by scientific witnesses. The 
continual occurrence of explosions in those cities and States of 
America in which boilers are used without 1. Bu, ion by the 
authorities, and their undue occurrence in Eng! ‘with boilers 
that are not subjected to systematic inspection, ciently prove 
that steam boilers cannot be worked at haphazard, > the other 
hand, the system of organised inspection by ‘the English 
boiler companies, and the similar Be according to which 
the passenger vessels are inspec by goVernment officers, 
have given universal satisfaction. A Bok éstimate of the 
value of the Manchester and Board of le system, compared 
with the continental and with the laisser faire plans, could only be 
well based on numerous statistics. Unfortunately, such do not often 
have to be formed. It is stated, however,{ that in an average of 
277 boilers there were two explosions in the French department of 
the Haut Rhin within ten years; and from 1856 to 1861, or within 
five years, there were only two explosions in an average of 1,371 
boilers under the care of the Manchester Association. About four 
explosions occur annually amongst the 6,500 locomotives of the 
United Kingdom ; three have already taken place this year. In an 
average of 600 passenger vessels inspected under the Steam Ship- 
ping Acts, only three explosions occurred since 1846-7 in Great 





States,t steam passenger valves are subjected to Government in- 
spection. The 13th section of this Act shows a very acute percep- 
tion of the real cause of a boiler explosion, “which,” it states, | 
“shall be taken as full prima facie evidence” of negligence on the 
part of the owner, upon whom is thus put the onus of disproof. 
The law of Louisiana} is particularly severe, requiring the appli- 
cation of a hydraulic test threefold that of the working pressure. 
Of course there is a great difference between euacting a law and | 
putting it into practical execution, and it is probable that laws like | 
these could only be carried out by organised bodies of police like those | 
on the Continent. In France, in 1810, 1825, 1828, 1829, 1830, 1843,and 
lastly on the 25th of January, 1865, as many different regulations 
have been issued with respect to steam boilers of all kinds. 
Beginning by requiring that every boiler, even of wrought iron, 
should be submitted to a hydraulic test of five times the working 
pressure, this has been successively lowered down to a threefold 
pressure in 1843, and lastly to a twofold pressure, by the Imperial 
decree of this year.§ The previous Jaw fixed the minimum thick- 
ness of the plates—a regulation which undoubtedly did much injury 
to boiler making in France. The old Prussian regulation of the 
6th of May, 1838, also fixed the thicknesses of the plates, but did 
not require any hydraulic test. By the iv|| of the 31st of 
August, 1861, this was completely altered. The construction of the 
boiler was left entirely in the hands of the maker ; but stationary 
boilers had to withstand a threefold, and locomotive boilers a two- 
fold, hydraulic pressure. In the same way as with the present 
French law, the test had to be repeated after any considerable 
repairs. On the 5th of March, 1863, a ministerial decree reduced 
the testing pressure for old locomotive boilers down to 14 
of the working pressure; and another Circular Erlass. pub- 
lished on the 1st of December, 1864, reduced the test for 
all kinds of boilers down to twice the working load. There is now 
no material difference between the French and the Prussian regu- 
lations respecting boilers; and it may be expected that those 
continental states, such as Russia, Switzerland, and Spain, which 
have more or less copied the old French law of 1843, will also adopt 
the present alterations. There is also some talk about altering the 
— Austrian law,§ which determines the thickness of the plates, 
it only demands a double-pressure test. The Belgian réglement** 
also requires double the working pressure for common boilers, but 
only one and a-half for tubular boilers. According to Article 81 the 
test must be actually applied to locomotive, portable, and marine 
boilers, as also afte’ all considerable repairs. ‘There does not seem 
to be any general ‘.w in Italy; but in the special Acts authorising 
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ritain, viz., one at Lowestoff,.in the Tonning ; another at South- 
ampton, in the Parana; and a third at Dublin. These last results 
speak very highly for the care and abilities of the engineer surveyors 
of the Marine Department; and the continental system is thus 
clearly inferior to that adopted by the Board of Trade. What is 
evidently wanted is that the system of skilled periodical inspection 
should spread over the kingdom. To a certain extent this is taking 
place, but this progress is slow, and needs some stimulus, while it 
is doubtful whether, in out of the way districts, the mere expense 
of inspection is not a great bar. it seems to be needed is, that 
in the event of a fatalexplosion the coroner of the district should be 
enabled to write to the Home Office for scientific assistance in 
arriving at the originating cause. The Secretary of State might 
then call upon any competent engineer for a report on the matter, 
when he could be examined as a witness before the jury. The 
mere knowledge that any explosion would be strictly investigated 
by an expert, might, in many cases, be sufficient to counterbalance 
the too prevalent tendency to prefer risk to expense. 


Tue Hypravuc Test. 


Although, as we have seen, the application of a known amount of 
hydraulic pressure is in such general use for the determination of 
the strength of a boiler, there are, nevertheless, few points in 
engineering about the real value of which there is so much dispute. 
Everybody seems to have a different opinion on the matter. Some 
say tbat the hydraulic test is the only means of determining the 
strength of a boiler; others that it is a very injurious and useless 
measure. As to its amount, some recommend one and a-half, many 
twice, some thrice, and a few even four times, the working pressure. 
While numerous engineers advise its application to old boilers, 
others have strong objections to its use in this way. Whether the 
force-pump be really the best apparatus for its application, is, with 
other questions, also placed in doubt. The truth is that, while on 
the one hand, like other tests, it may be abused and wrongly applied, 
on the other its value may also be exaggerated. 

The best practical proof of its necessity for new boilers is afforded 
by the fact that explosions have occurred the first time steam has 
been got up—such as that at the Atlas Works, Manchester, in 1858, 
Unless every plate be separately tested up to proof load it is 
impossible to be certain whether one of thern is not defective. This 
function is clearly much better performed by the hydraulic test. 
Then, as to its application to old boilers, much can be learnt during 
internal examination; but it is not always possible to tell the 
remaining thickness of the plates by this means, nor their deteriora- 
tion through the heat. It is often said that a successful resistance to 
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the hydraulic test is no proof that the boiler might not have been 
burst by a few pounds more; and that it may so suffer as to perhaps 
afterwards burst with a less pressure of steam. But this is no more 
true than it is true of a girder, for instance, which has withstood 
without permanent deflection its proof load. In every case it is 
necessary that its effects on the boiler should be exactly ascertained. 
In fact, the real test consists in this examination, and the proof 
ressure is only a means to this end. The boiler should, if possible, 
subjected to a careful internal and external examination. With 
locomotives this can only be accomplished by taking out the tubes ; 
with ordi land boilers it can only be done by removing the 
brickwork. In fact, it may be said that a steam boiler is never 
absolutely safe which cannot be easily examined—more especially 
from the inside. But by gauging the flue tubes, the combustion 
chambers, the flat surfaces, and even the barrels, it may be ascer- 
tained very nearly whether the limits of elasticity of the material 
have been exceeded—whether, therefore, the has additionally 
injured a boiler which was near rupture already. It is often very 
plausibly observed that there is t danger in testing a boiler, 
which cannot be examined internally, to double, or even to only one 
and a-half the working pressure. It is said that the test may strain the 
boiler without its showing any outward indication. It is certainly 
just possible that such a case might happen. A locomotive boiler, 
which had been tested with 196 lb. pressure, the water being at 
162 deg. Fah., in September, 1860, but had not been examined 
internally, burst on the Ist of April, 1861,* under only 120 1b. of 
steam. The boiler gave way at the smoke-box ring of the 
barrel, and, as usual, from a furrow or crack running close to 
and parallel with the inside overlap of the longitudinal joint. 
If, in addition to a neglect of careful measurements before and 
after the application of the pressure, this test is carried very 
high, then the whole operation may undoubtedly be a cause of that 
which it is intended to prevent. According to the Prussian law 
every new locomotive boiler had to be re-tested to double the 
working pressure after running 8,000 Prussian miles, and afterwards 
for each 5,400 miles. These measures, while they did not entirely 
prevent explosions, greatly injured the boilers by straining the 
staybolts, and by the resulting excessive caulking required to make 
the joints tight. On the other hand, the absolute security afforded 
by drawing the tubes can, under the present mode of construction, 
be only obtained at the expense of, perhaps, 300 tubes, costing from 
25s. to 27s. each, besides some injury to the tube plates. 

Whatever may be said against the hydraulic test, the best argu- 
ment in its favour is its very general adoption. New government 
boilers in the United States must be tried to a pressure two-thirds 
greater than the working pressure; the same measure being carried 
out with the 3,000 boilers in the city of New York. Mr. Anderson, 
C.E., of Woolwich,t directs his subordinates to use a test of at least 
double the working pressure for the boilers in the royal gun factories. 
Mr. Muntz, of Birmingham, has publicly stated that he has for 
years adopted an annual hydraulic test, “ considering it a duty he 
owes to his workmen.” The Great Eastern, the South-Eastern, the 
Lancashire and Yorkshire, the Caledonian, the North British, the 
Edinburgh and Glasgow, and the London and South-Western 
Railway Companies, employ the hydraulic test for both new and old 
boilers, using generally double the working pressure. The London 
and North-Western is stated to use it for only new boilers—at any 
rate, until recently. The Great Northern and the Great Western 
Railway Companies do not use it, and it is accordingly on these 
lines that the greater number of explosions take place. Practical 
experience thus proves that, though there is just a chance of the 
test failing to detect a weak boiler when it cannot be examined 
internally, the danger is greater in not using the hydraulic test at all. 
Mr. Beattie, of the London and South-Western, strips the lagging 
every two years, and applies a pressure of 1901b., the working 
pressure being 125 1b, r. Fletcher, of the Manchester Boiler 
Association, employs double the intended working pressure for new, 
and from one and a-half to one and one-third the working pressure 
for old, boilers. The most commonly used test is thus double the 
working pressure for oid boilers, with a diminution according to cir- 
cumstances as they get old. 

An objectionable plan in measuring the pressure applied, and, for 
several reasons, one likely to lead into error, is estimating it from 
the load on the safety valve lever. A metallic gauge should be 
used, and very neat pocket instruments of the kind are sold in Paris. 
In frosty weather the rivet heads are liable to be snapped if the 
metal be not somewhat warmed by using hot water. The hydraulic 
ram kind of action on the sides is also much less likely to occur if a 
rather narrow force pipe be used for the pump. 

There can be no doubt that it would be a valuable thing to be able 
to employ some means of measuring the permanent and the temporar 
extension of volume, if any, produced by the hydraulic test. It is 
probable that a boiler, as it gets old, and takes a permanent set 
under the pressure, also increases in volume; so that it doubtless 
holds a few gallons more than it did when new. An ingenious plan 
for measuring the increase of volume is recommended in the Bavarian 
regulation. After the boiler is filled the amount of water forced in 
is measured by pumping it from a vessel marked with divisions. 
When the pressure is removed the boiler contracts more or less, 
forcing out at least a portion of the water; the amount remaining is 
supposed to give the dilatation of volume of the boiler. The diffi- 
culty in the use of this plan would probably consist in the presence 
of air in the water itself, and any which might chance to remain in 
the boiler. That in the water might be greatly diminished, or at 
any rate brought down to a constant amount, by boiling; but there 
would be no precise security against any air in the boiler, and as the 
weight of the air absorbed by water (according to a well-known 
law) is in proportion to the pressure, it would be taken up by the 
water, thus falsifying the indications when the pressure was removed. 
On the other hand, a high temperature of the water would form an 
impediment to this absorption. The experiment is certainly worth 
trying. It might be very valuable with tubular boilers inaccessible 
from the inside, as any permanent set or deflection ought to be indi- 
cated by little or no water being compressed out by the contraction 
of the boiler on the removal of the pressure. As long ago as 1844, 
M. Jobard, of B: in order to obviate the supposed injurious 
effects of the hydraulic blow of the water on the plates, proposed to 
fill the boiler with water, first loading the safety valves, and to then 
dilate the water, and consequently the boiler, by means of heat 
applied to the outside.t More recently, Dr. Joule, of Manchester, 
has used the same plan himself, proposing it for general adoption.§ 





In addition to the loaded safety valve, he used a metallic pressure\ 


gauge “ to be constantly observed, and if the pressure arising from 
the expansion of the water goes on increasing continuously without 
sudden d or stopp until the testing pressure is obtained, 
it may be inferred that the boiler has sustained it without having 
suffered strain.” Another plan, also founded upon the same 
principle of the irregularities of extension of metals when the limit 
of elasticity is exceeded, has lately been proposed.|| ‘This consists in 
bringing an ordinary steam engine indicator in communication with 
the pump plunger as if it were a steam engine piston rod. The 
ordinates of the pencil diagram would thus give the pressure in the 
boiler, while the respective abscissw would give the quantity of 
water pumped in at each stroke. As long as the limit of elasticity 
was not exceeded there would be a horizontal line, while a curved 
line would appear as soon as the sides began to take a permanent 
deflection. ‘There seems to be a sort of contradiction in depending 
for results like these upon such irregular appearances as the exten- 
sions beyond the elastic limit. But all these proposals are un- 
doubtedly worth trial in practice. Dr. Joule’s plan has the merit of 
affecting the plates by both heat and pressure—thus bringing them 
under every-day conditions. 
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BOXER’S IMPROVEMENTS IN PROJECTILES. 


Ove part of this invention has reference to shrapnel shells for 
rifled ordnance. Various modifications of such shells have been 
constructed by Colonel Boxer since Cones of the ne 1860, 
all, however, similar in the principle of actio phragm 
shrapnel shell for smooth-bore ordnance, and consisting mainly of a 
hollow body closed at the front end by a head formed of a separate 

iece and fixed to the shell by soldering or by other means ; the 
interior of the shell was divided by a loose diaphragm or disc into 
a front chamber filled with segments, bullets, or slugs, and a back 
chamber containing the charge of gunpowder which was filled in 
through a tube passing down thro the front chamber and the 
diaphragm. In constructing such shells he has always endeavoured 
to attain such a formation of the shell that, on the ignition of the 
gunpowder in the back chamber, either the bullets should be simply 
ejected from the front chamber without thereby producing an 
scattering effect beyond that resulting from the rotation of the ‘shell, 
and without exploding the shell or case, nor materially interfering 
with its motion, so that it should afterwards still proceed in its line 
of flight and act asan ordinary projectile ; or, if the shell be required 
to explode as well as to discharge its contents, that the whole case 
or shell should be fractured from end to end without causing any 
great lateral dispersion of the fragments. 

The inventor now forms the front end of the shell or case open 
to the full width of the front chamber containing the bullets, which 
chamber is, by preference, made to widen out somewhat towards 
its open end, and he fits into such open end of the sbell a loose 
head the back surface of which rests against the bullets, slugs, or 
segment pieces, contained in the front chamber, whilst a shoulder 
formed on the head rests against the end of theshell. This head is 
connected to the shell by means of slight pins or wires passing 
through the side of the shell and into the head, and as these pins 
are required to be of so slight a nature for the proper action of the 
shell that the inertia of the head on the rotation of the shell might 
cause them to be broken, other stronger pins are inserted through 
the side of the shell into grooves formed in the end surface of the 
head so as to prevent the latter from turning in the shell but not to 
connect the two ne together in any way. He makes the back 
part of the shell containing the bursting charge considerably 
stronger than the front portion, forming, in some cases, internal 
ribs in the same for this purpose, which also act as a further 
support to the diaphragm; and in the case of cylindrical shells he 
furthermore weakens the front chamber at certain points by forming 

ooves in the same in the direction of the axis along the whole 

ength. The bullets in the front chamber are run in with resin or 

suipbur or other similar suitable brittle material to prevent them 
from being disfigured by the shock which the projectile receives at 
the discharge of the gun; and in order to prevent the adhesion of 
the resin to the sides of the chamber and a consequent increase of 
the resistance to the expulsion of the bullets, he lines the chamber, 
in the first instance, with paper or other suitable non-adhesive 
material. By these arrangements, namely, by connecting the head 
to the shell in the slightest possible manner, and by forming the 
bullet chamber tapering, and preventing the adhesion of the resin 
to the sides of the same, he renders the bullets capable of being 
ejected by a very slight explosive action in the back chamber; and 
again, by making the back part of the shell containing the bursting 
charge considerably stronger than the front part, and forming lines 
of least resistance in cylindrical shells, he neutralises the unequal 
action of the ate charge and causes it to fracture the shell 
equally in all parts. If now it be required to disc the bullets, 
slugs, or segments, from the shell, during its flight without thereby 
assisting in dispersing them and without exploding the shell or case 
or materially interfering with its motion, he introduces into the 
back chamber so small a charge of powder as will exert just sufficient 
force to break the slight pins that hold the head on, and to eject the 
bullets from the shell without imparting to them any material 
increase of velocity, which operation will be facilitated by the 
before-mentioned tapering form of the chamber. If, on the other 
hand, it be required to explode the shell at the same time that the 
bullets are expelled, he introduces an increased charge of gunpowder 
into the back chamber, which charge on ignition will fracture the 
shell equally from the rear to the front but will not unduly affect 
the dispersion of the contents. 

On the accompanying drawing are shown shells for rifledordnance 
constructed according to this invention. Fig. 1 shows a longi- 
tudinal section through a hexagonal shell; Fig. 2 shows a plan of 
the underside of the movable head b ; Fig. 3 shows a section through 
the front chamber a. ‘The shell is divided by the diaphragm n into 
a front chamber a, containing the bullets, slugs, or segment pieces, 
and a back chamber A, containing the bursting charge, which is in- 
troduced through the tube m. The back chamber A is formed 
considerably stronger than the front chamber a, for the reasons 
before stated, and forms a shoulder upon which the diaphragm » 
rests. ‘The front chamber is made to widen out somewhat towards 
its front end and is there made open to its full width. Into this 
open end is fitted the loose head 8, resting with a shoulder d against 
the end of the shell, and with its back surface c against the segment 
pieces i, i. It is attached to the shell by means of slight pins f, 7, 
passing through the latter into it, while other stronger pins g, pass 
through the shell into grooves formed in the back surface of the 
head, so as to prevent the possibility of the pins /, 7; being broken 
by the inertia of the head on the rotation of the shell, but not to 
serve in any Way as a means for fixing the head to the shell. Or 
projections or edges may be formed on the side surface of the head, 
fitting into grooves or notches running down a certain distance 
from the open end on the internal surface of the case, and the head 
may then simply fit into the open end of the cave without having a 
shoulder, the before-mention ——- resting on the bottom of 
the notches or grooves serving in tien thereof. The front chamber 
a is lined with paper or other suitable non-adhesive material j, and 
the bullets 7 are run in with resin or other suitable brittle material, 
for the purposes before stated. The head 4 has an aperture o, into 
which the fuze is fixed, the end of which fits into the space left 
between the segment pieces i, i. This space has a metal lining p, to 
which the tube m is tixed. On firing this shell with only a small 
charge of powder in the chamber A, the explosion of this charge 
will simply result in the breaking of the pins or screws /, f, that 
hold the ead 6, and in the ejectment of the bullets / and segment 
pieces 4, i, from the front chamber a, which ej»ctment will, 
on account of the tapering form of the chamber a and the 
non-adhesive wr J, be effected readily without thereby causing 
any dispersion of the bullets and segment pieces from the 
line of flight beyond that which is due to the rotation of the 
shell. On firing the shell with a full charge of powder in 
the chamber /, the bullets will be ejected as described, and the shell 
itself will be ruptured along its entire length, owing to the strength- 
ening of the chamber / and to the hexagonal shape of the exterior 
of the shell forming lines of least resistance facilitating such rupture. 
Fig. 4 shows a longitudinal section of a cylindrical shell constructed 
according to this invention; Fig. 5 shows a plan of the underside 
of the loose head 6; Fig. 6 shows a section on line X, X; Fig. 4 
and _ 7 show a section on line Y, Y, with the dia: hragm n 
removed. The various parts are ted by the came letters of 
reference as the corresponding parts of the first-described arrange- 
ment, and being generally the same they need not be er 
described. The principal difference consists, firstly, in the forma- 
tion of longitudinal grooves &, k, &, in the chamber a, constitutin, 
lines of least resistance, along which the shell shall be ru 
and in forming strengthening ribs 9, g, g, in the chamber h, which 
also serve as support to the diaphragm n. The grooves & are here 
shown three in number, and are made to die away towards the 
front end ; there may, however, be any other number of grooves, 
and they may be formed in any other suitable manner. Another 
_ of this invention has reference to rockets for throwing ropes. 

hese have heretofore been constructed as ordinary rockets, namely, 


with a deep cavity at the and a small > 
position at the head; but this improvement for te object the 
continuance of the force of propulsion through # much longer 




















riod than can be obtained by the ordinary construction of rockets. 
‘or this purpose, instead of making only one cavity in the rocket, 
the inventor forms two or more such cavities, the one behind the 
other, with a portion of solid composition between them, so that 


when the composition in the rear portion of the rocket is expended, 
the cavity next in front is ignited, thereby imparting to the rocket 
an additional impulse. Fig. 8 on the accompanying engraving shows 
a longitudinal section through such a rocket constructed according to 
this invention. r, r', is the case formed, by preference, of two 








separate parts connected together as shown, each part having 
cavity s, s', formed in the composition ¢, ¢', with a portion of soli 
composition u intervening between the two caviites; v is the rocket 
stick, carrying the line w, and fixed in the loops 2, z, at the side of 
the rocket in the ordinary manner. In firing the rocket the com- 
position ¢ is first ignited, burning on the surface of the cavity s, and 
when the portion of solid composition u is burnt through, the com- 
position ¢! is ignited on the entire surface of the cavity s', whereby 
a fresh impulse is imparted to the rocket. 
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JONES’S IMPROVEMENTS IN DRY GAS METERS. 
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Tus invention, by Mr. J. Jones, of the New North-road, Middle- 
sex, consists, first, in dividing the chamber or body containing the 
diaphragms in a diagonal direction, and not across as heretofore; 
the division may extend from either angle to the opposite angle 
according to the manner in which it is desired to fit the diaphragms ; 
secondly, in hinging the discs carrying the diaphragms at or near 
the sides of the case. The hinges work in sockets, and carry arms 
or plates which are connected to the discs carrying the diaphragms, 
and as it were grasp them at or about their centre, so that the dia- 
phragms open and shut in an even and steady manner about one 
point, and that the hinge. By hinging the diaphragms in the 
manner before described, the patentee is enabled to construct 
meters of much less size than heretofore, and to dispense with the 
guides and other appliances usually used for causing the diaphragms 
to work steadily and evenly, and at the same time the friction is 
reduced. The case being, as before described, divided diagonally, 
renders it necessary to place the levers in connection with the 
hinges on each side, or at opposite angles of the case, and these are 
jointed to other levers for communicating motion to the valves and 
index. The patentee prefers to conduct the gas from the meter 
through a box to the outlet pipe. The levers and arms are made 
of, by preference, non-corrosive metal. 
Fig. 1 of the accompanying drawings is a front elevation, with a 
rtion of the case removed, ofa ~ gas meter constructed accord- 
ing to this invention ; Fig. 2 is a orizontal section through the 
line z, y, of Fig. 1; and Fig. 3 is a plan of the meter, showing the 
position of the valves, levers, and gear work by which motion is 
communicated thereto. a@ is the outer case or frame of the meter, 
which is divided into two parts or compartments }, c; that marked 5 
receives gas supplied from the inlet pipe d, and that marked c con- 
tains the diaphragms and the gas while being measured. The 
com ent c is divided diagonally into two parts 7, g, by the 
partition 4, as shown clearly in the horizontal section, Fig. 2, and 
each contains a diaphragm as also shown in the same 
The discs i &, of the diaphragms are grasped as it were at or about 
their centre by arms /, m, united to rods n, 0, which are step 


sockets p, p, one only of which is seen, and extend upw: and 
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pass through the plate dividing the compartment 4 from the com- 
partment c, the joints being made gas-tight by stuffing-boxes 
through which the rods pass, so that as the gas passes into the 
measuring chamber or chambers, and communicates motion to the 
diaphragms, they move in an even and steady manner about the 
rods n, 0, and thus communicate motion to the valves and index by 
means of the arrangement of lever and gear work hereafter 
described. The diaphragms are made of one piece of leather 
securely fixed in the frame without the use of cement, no tying 1s 
adopted, and the frame holding them above the bottom of the meter 
prevents the deposit of impurities in their inner chambers, and 
obviates the inconveniences and errors in registration arising from 
accidents of that description. The rods n, 0, are as shown at Fig. 3 
at opposite angles of the case, and work in the compartments hg 
To the upper ends of these rods x, 0, he unites levers q, q's which 
are linked to other levers r, r!, which meet at s, and through a short 
rod ¢ are joined to a vertical rod u passing through a guide v, and 
carrying & worm w in gear with a toothed wheel zon the index 
shaft z!, which registers the quantity of gas passing through the 
meter in the ordinary manner. Below the worm w the rod w is 
cranked, and passes through the valve guides, 1, 2, whereby & 
regular alternate reciprocating motion is communicated to the 
ves 3, 4, which are in communication with the compartments J, 9, 
containing the diaphragms. The gas in its e to the exit 
ipe 5 passes through a box 6. All the levers and parts just 
eeoribed in connection with the gear work are made of non- 
corrosive metal. This invention also consists in fitting a box con- 
strueted as hereafter described to apparatus made similar to dry gas 
meters generally, but the meter before described is preferred, whereby 
it is enabled to pass, and at the same time to re the flow of 
air over volatile oils to render them more suitable for burning pur- 
poses. This box contains by preference two es in communi- 
cation with the ports of the valves and the outlet pipe apertures 
are made in each of the passages, and valves are fitted thereto. 
Motion being communicated to the crank, and thence to the dia- 
P by clockwork or any suitable mechanical contrivance, the 
air admitted through the outer ports of the valves is prevented by 
means of the valves on the passages from passing from one dia- 
phragm to the other, but escapes in an even and steady flow to the 
outlet pipe. 
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JONES’S MACHINERY FOR GETTING COAL, &c. 





Tuis invention, patented by Mr. J. G. Jones, 53, Cumming-street, 
Pentonville, has for its object improvements in machinery used in 
getting coals and other minerals in mines. Various arrangements 
of machinery, worked by engines actuated by compressed air, have 
been employed, or designed to be employed, in the getting of coals 
and other minerals in mines. The supply of compressed air has 
been generally obtained by air-pumps, worked by steam engines 
external of the mines, and conveyed by o into the mines to the 
engines. In practice, in some mines it has been found very incon- 
venient and costly to convey compressed air by pipes, particularly 
where the pipes are liable to be injured by the falling in or slipping 
of the parts of the mines through which such pipes have to be con- 
ducted. 

Now this invention consists in combining and arranging ma- 
chinery in such manner as to employ the water descending in a 
mine to give motion to the piston, plunger, or moving part of a 
hydraulic engine, and by it to actuate an air-pump situated in the 
mine near the place where the engine and machinery worked by 
compressed air are situated. By these means not only is advantage 
taken of the power to be derived from the water descending in a 
mine, but the steam power heretofore employed in condensing the 
air is dispensed with; the system of pipes is also considerably 
simplified. 

In carrying out this invention, the manner in which the power 
of a hydraulic engine placed in a mine may be applied to work an 
air-pump may be greatly varied; but it is preferred that the piston 
or plunger of the hydraulic cylinder should be connected directly 
with the piston of the air-pump. The air from the air~pump is 
conducted to a receiver, and from it the air is led to the engine or 
engines worked thereby. In some cases it may be desirable to em- 
ploy more than one hydraulic cylinder to one air-pump. The 
water, after having actuated the hydraulic cylinder, passes to the 
suction pipe of the pumping engine, and is pumped up out of the 
mine as heretofore. In many mines the water thus employed will 
not have to be pumped from a greater depth than at present. 

Fig. 1 shows a plan of the machine; Fig. 2 shows a longitudinal 








section; and Fig. 3 shows a plan in section. In each of these 
figures the same letters of reference are used to indicate the same 


a, a, is the hydraulic engine, within which the piston 6 works, the 
piston-rod ¢ of which works through stuffing boxes in both end 
covers of the cylinder. 

The construction and arrangement of hydraulic engine shown in 
the engraving is that preferred, but its construction may be varied, 
and to itself separately no claim is made. The piston-rod ¢ of the 
hydraulic cylinder is connected to the piston e of the air-pump d, so 
as to give direct motion thereto; but where other forms of hydraulic 
engines are used, or even where similar hydraulic engines to the 
one shown are used, the piston of the hydraulic engine may be 
arranged to give motion to the piston of the air-pump by other 
arrangements. 

The patentee wishes it to be understood that this invention does 
not consist in any peculiarity in the construction of the hydraulic 
engines used, or in the air-pumps employed therewith, but in 
arranging or combining bydraulic engines and air-pumps in a mine 
in such manner as to take advantage of, and to employ the power 
which may be derived by water descending into a mine from any 
source, so as to work coal, stone, or other mineral-getting engines 
actuated by compressed air, and thus dispense with much of the 
system of pipes heretofore necessary when condensing the requisite 
air by engine power out of the mine, and ing the cond d air 
thus obtained to pass into the mine and through its workings, by 

ipes, to the engines employed in getting the minerals therein. 

he air-pump d is contained in a water cistern f, which is ke 
content supplied with water from the air vessel g, by a pipe A. 
The condensed air from the air-pump passes from the valve boxes 
i, i, by a branch pipe j, to the engines worked thereby. The 
arrangement of valves preferred is that shown in the mgt 
consisting simply of lift spindle valves, the outer edges of which, 
when closed, rest on a ring of elastic packing in grooves around 
the openings through the valve seats. These elastic packings are 
composed of vulcanised india-rubber. There are also elastic 








packings above the valves to reduce the shock of the valves when 
they come to the end of their upward motions ; other arrangements 
of valves may, however, be if —- & is the water suppl 
pipe to the hydraulic engine, which is connected with the 2d 
cylinder or vessel, from which, by a branch #', it passes to the 
supply pipe &*, which has at each of its ends a three-way cock, with 
passages into the hydraulic cylinder, as shown. The three-way 
cocks are changed by means of the piston of the air-pump coming 

inst the short rods /, 7, which pass through stuffing-boxes in the 

pump covers. These rods give motion to short levers m, m, 
which are connected by pa by means of the connecting-rod n, and 
such connecting rod n is connected to the arms or handles on the 
spindles or plugs of the three-way cocks, as shown. The arrows in- 
dicate the direction of action at present sup to be going on, and 
such direction of action will be changed when the piston of the air- 
ae comes to the end of its stroke; as far as may be it is desirable 
to take advantage of the water as it descends from the upper strata 
into the mine into a well, from which it is pumped out of the mine, 
for which purpose the water so descending should be collected, and 
caused to pass through a pipe to the hydraulic engine, and thence to 
the well, but in some cases it may be found desirable, where there 
is an excess of pumping power, to allow part of the water raised to 
descend again, and so aid in working the hydraulic engine or 
engines in a mine. 
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Exports o¥ Steam Enaines.—There has been a very large in- 
crease in the exports of steam engines this year to Egypt, the value 
of the engines sent in that direction to Feb. 28 having been £107,525, 
as compared with £70,765 in 1864, and £5,803 in 1863 (corresponding 

ods). On the other hand, the exports of steam engines to Spain 
eclined this year to £9,724, as compared with £8,447 in 1864, and 
£93,568 in 1863 (corresponding period). There has also been a 
very large increase in the exports of other machinery to Egypt this 
year, a result attributable, probably, to the great stimulus given to 
cotton cultivation in that country. 

Sream Traction ON Mont Cenis.—The Florence Nazione of 
April 11 contains the following letter on the experimental line of 
Mr. Fell now in operation on the Mont Cenis:—Three days ago I 
made a trip to the Mont Cenis, to witness the trials now making on 
the international postal road of the system, invented by Mr. Fell, 
for the application of steam traction to ordinary carriage roads across 
mountains. The epot selected for the trials is on the international 
road, at a height of 1,773 metres above the sea. The experimental 
line is two kilometres in length. The inclines on the same vary 
from a mi1imum of 1 in 23 to a maximum of 1 in 12, The curves 
at the turuings of the road have a minimum radius of 40 metres. 
‘The irou rails are laid down on the existing road after the regular 
fashion of ordinary railways, and they follow the line of the road, 
ag | only that at each turning, as a larger curve was required 
for the railway, it has been necessary to widen the road at the part 
where the rail is laid down, so as to obtain the curve of a radius of 
40 metres. The rails are three in number. The two rails at each 
side are laid down on wooden sleepers, and thus secured in the way 
practised in common railway. The third rail is in the middle 
between the two, placed on an elevation; and instead of being 
placed vertically—as are the rails at the side—it is placed horizon- 
— This third rail is nothing else than an ordinary rail placed 
horizontally, and at an elevation above that on which the two side 
rails are placed. This central rail is laid down on sleepers closely 
fitted to each other, and forming, as it were, one continuous longi- 
tudinal beam laid down on the road. The side rails have the office, 
as in other railways, of receiving the wheels of the locomotives, 
and of the carriages and cars attached tothe same. The office of 
the central rail is that of securing the adhesion of the four hori- 
zontal wheels attached to the lower t of the locomotives, and 
constituting the toy merits of Fell’s system. These four wheels, 
two on each side, are of the same form and proportion; their 
lower rim is provided with a catch firmly clasping the central rail, 
and serving to keep the machine so completely on its track that it 
cantiot jerk off or diverge. It is another office of these wheels that 
they render possible the increase or diminution of the required 
adhesion by proportioning it to the greater or less weight to be 
drawn by the locomotive. These wheels have a lateral movement, 
and by their pressure on the central rail a sufficient amount of adhe- 
sion is secured to admit of stopping the machine at 30 métres, even 
when the train is going with great speed. The locomotive now in 
use weighs 16,000 kilogrammes, has a 60-horses’ power, and can 
draw a train weighing 40,000 kilogrammes, proceeding with a 
velocity, varying according to the inclines, from 12 to 25 kilometres 
the hour; so that the entire road between Susa and St. Michel, 
77 kilometres in length will be traversed by the postal train 
in four hours and a half, and by the omnibus train in six hours 
andahalf. The journey, as at present made with the diligences, 
takes twelve hours and more. The difficulties caused by the 
snow and the winds will be overcome, the first by suow ploughs, 
continually sweeping the line, so as to keep it clear ; the second, the 
winds, which are dangerous only at certain spots, perfectly well- 
known to those who pass their lives in more Alpine regions, will be 
guarded against by covered galleries, such as exist at present in some 
parts of the road, and they will be constructed either of brick or iron, 
or even wood. It appears to me that all the substantial conditions 
of security have been attained, and that the provisions for stopping 
the train under every condition are sufficient. Each carriage will 
have its own drag, with a guard specially employed to look after the 
same. The locomotive, as I have already said, possesses the four 
horizontal wheels continually adhering to the central rail, and so 
firmly clasping it that the train may be almost instautaneously 
stopped when at its greatest speed. Any deviation seems rendered 
impossible by the very nature of the system. The fact is that the 
authors of the system, who are now making the trial at their own 
risk and danger, are confident of the most complete success. 

















LARGE SPAN BRIDGES FOR THE RIVER THAMES. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





Siz,—In your description of Southwark railway bridge of the 7th 
ult., your metropolitan readers are perfectly aware that it is situated 
midway between London and Southwark Bridges—two bridges 
which will stand the brunt of time for ages. One of these bridges 
has four piers in the bed of the river, and the other two piers. 
The designers of the railway bridge in course of construction have 





adopted four piers. I would ask is this the best plan that could 
have been carried out !—to contract the bed of the river into five 


spaces when we know three have been successfully carried out, 
roviding a large space in the centre of the river. This subject 
rves more consideration than has been given to it. There is 

not the slightest doubt that the —— 9 of the river Thames, 
amongst all the zig-zag piers, is assuming a rather serious aspect, 
and that we should look to the future, that there may not be more 
obstructions than what is actually required. Although in drawings 
I have shown two piers, in cases where the ends have to be formed 
wider, or fan-shaped, the question arises whether to make the whole 
bridge of greater breadth, and cross the river with one bold span, 
or adopt the two piers with a narrower bridge, and spread it out to 





breadth required at the station. 
Our experience of stone bridges have pointed out the defects of 


the pier system— Westminster and Blackfriars having been removed 
owing to the sinking of the foundations. Stone bri from their 
weight, must necessarily have a large surface of pier foun- 
ns, but it does not follow that iron bridges, although much 
lighter, should be so greatly reduced as in some of the pile piers 
now in use, notwithstanding the cylinders are firmly embedded in 
the London clay, and that piers tend to form shoals or banks in the 
bed of the river, which, accumulating to any great extent, must be 
removed by dredging. 

I will not trespass on your valuable a ge! any further remarks. 
The drawing explains itself, the site of bridge being where the 
Southwark railway bridge is in course of construction. The large 
span is a combination of bow and. parallel lattice girder, having 
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also an architectural design. The end spans are simply plain girders, : 
as at present adopted. 

I leave this plan to those interested in a free navigation whether 
such a design should be adopted in future bridges. 

13, Gladstone-street, 24th April, 1865. Joun G. Winton. 








THE BESSEMER PROCESS. 

Sm,—I have tried to decarbonise melted cast iron by introducin, 
a pipe downwards below the surface of the melted metal, but 
found that it was impossible to maintain this pipe, which, of what- 
ever refractory material it was formed, was always destroyed at and 
near the surface of the metal. 

Your correspondent “ Engineer,” is absolutely nauseated by my 
egotism in, says he, “ bringing forward for the hundredth time my 
ever reiterated claim to the invention of spiegeleisen.” This is a 
powerful passage, and would be telling but for the fact that I have 
never laid claim to any such invention. My claim was not for the 
invention of spiegeleisen, but for its application to a novel and 
important purpose. 

“ Engineer’s” zeal to demolish me, has blinded him to the fact 
that to claim the application of a substance, is not to claim the 
inveution of the substance itself. Hence, for want of a moment’s 
reflection, ‘“ Engineer's” cudgel has recoiled upon his own head, 
and I am unscathed by his “swasbing blow.” 

It was a clerical error to insert 1846-47 in my letter, in place of 
1856-57, just as I presume it to have been a clerical error that Mr. 
Bessemer, as stated by “ Engineer,” granted a license in 1851, four 
years before the date of his patent, to an ironfounder to mix 
metal with cast iron. Clerical errors will creep in and are easily 
explained, but there are other errors not so readily disposed of, 

it appears upon “Engineer's” own showing that the process 
for mixing decarbonised cast iron with gray cast iron is of the utmost 
value ard importance, and in this “ Engineer” is perfectly correct. 
In 1856 1 laid the draft of my specification for a patent for this 
process before Mr, Thos. Brown, who, however, treated the matter 
as a crude chimera not worthy of consideration. It was not till 
1863 that I succeeded in getting the process patented, whether too 
Jate or not too late, remains to be proved, but must be proved upon 
more conclusive evidence than that adduced by “ Engineer.” 

If, on the one hand, the patent was too late, of course the invention 
is public property; if, on the other hand, it was not taken out too 
late, the patent is in force and of value. But whether valid or not, 
it is a fact that my patent embodies the first public notice of such an 
invention, and it is astonishing that Mr. Bessemer should have prac- 
tised such a valuable process without patenting it, as he has never 
failed to do as regards each important step of his other processes. I 
do not doubt that blocks of gray iron and Bessemer metal are now 
cast in Sheffield, and that hammers are made from them; but the 
practical steel fitter will smile at the description given by “ Engi- 
neer” of the manner in which anvils and pellets are thus wade and 
fitted for drawing steel. 

It is quite likely that hydraulic cylinders are cast at the Avon 
Works trom this compound of gray iron and Bessemer metal, and I 
fully believe that this kind of iron founding is about to be carried 
out, as “ Engineer ” states, in London. 

Lut these things are all subsequent to the date of my patent, and 
merely show that my invention was a most valuable one. As tothe 
cog wheels, aud limestone, and quartz crushers, of course “ Engi- 
neer” saw them cast, and can therefore speak accurately as to their 
composition; and he is no doubt quite certain that they were not 
made-from Bessemer metal with a large proportion of spiegeleisen, 
a mixture which, for such appliances, is greatly preferable to the 
Bevsemer metal with gray cast iron. 

So far from my having made a blunder in recommending the 
Bessemer metal to be used in the state of malleable iron, it appears 
that “‘ Engineer” has committed an oversight in not first perusing 
my specification before proceeding to criticise it. 

“ Engineer” states that Mr. Bessemer says that when the pneu- 
matic process is continued until malleable iron is produced, a large 
quantity of oxygen is absorbed by the metal, Then the metal, 
having absorbed a large quantity of oxygen, must contain it, and 
an analysis will readily exhibit the “ large quantity of oxygen.” 

What an interesting thing it would be to submit this oxydenised 
iron to some of our leading chemists for analysis. 

Malleable iron, combined with a “ large quantity of oxygen,” is a 
novel and interesting form of the metal, aud must closely resemble 
iron ore, which is iron combined with a ‘large quantity of oxygen.” 

Verily we live in an age of wonders. There is an old saying to 
this effect—* Save me from my friends, and I shall be able to deal 
with my enemies.” Mr. Bessemer must feel truly grateful to 
* Engineer” for the little piece of oxygen theory he has given 
upon his authority. Let “Engineer” prove that the iron does 
actually absorb a “large quantity of oxygen,” or in default he 
should tender an apology to Mr. B. for having fathered upon him so 
extravagant an assertion. 

As regards the cells or honeycombs produced in Bessemer metal 

“ Engineer” attributes them to bubbles of carbonic oxide. Has he 
proved this, and if so, how does he explain the well-known fact 
that when these cells are hermetically sealed by the surrounding 
metal their inner surfaces are silvery bright without a trace of 
oxidation? What, then, becomes of the oxygen contained in the 
imprisoned carbonic oxide? The carbon is, of course, absorbed by 
the iron, and yet the residual oxygen does not tarnish the silvery 
lining of the cells. Very extraordinary this if true, but it is not so. 
There is a vapour of iron at an intense temperature, as there is a 
vapour of water at the boiling point and the cells in steel and 
Bessemer metal are due to this vapour, whose expansive force 
forms the cells, and which, as the metal cools, is condensed upon 
the sides of the cells, forming that silvery coating whose peculiar 
lustre and beauty no art can imitate. When the cells are not 
hermetically sealed the atmospheric oxygen enters, and their linings 
are tarnished and are frequently quite black with oxide. 
_ Lhave not ignored either Mr. Bessemer’s merits or those of his 
inventions, and amongst others his — contrived, though very 
expensive, revolving converter. But all this most ingenious 
apparatus is as useless without my triple compound, as a boiler and 
engine without steam ; therefore, [ modestly assume that my inven- 
tion has been the means of securing royalties to Mr. Bessemer. I 
am aware, however, that such a revolving converter is perfectly 
superfluous, as the process can be conducted as effectively, and far 
cheaper, without this revolving apparatus than with it, but this fact 
in nowise lessens the credit due to Mr, Bessemer. 

What “ Engineer” terms my assumption, as to the value 0° spiege- 
leisen, may appear very ridiculous to him ; still, there is the ridiculous 
fact that ail the Bessemer licensees have, up to this hour, used spiege- 
leisen, and have been unable to dispense with its use. It seems 
very grievous to him to have to admit this truth, but he cannot 
deny it. Iam sorry it hurts his feelings, but so it is, and I cannot 
prevent this ridiculous use of spiegeleisen from being continued 
until it can be superseded by some better substitute, such for 
instance as the use of “ definite alloys of manganese with iron and 
carbon artificially prepared in definite proportions,” but which, 
pres for “ Engineer's” argument, will still perversely be 
“triple compounds” of iron, carbon, and manganese, however 
urtificially or definitely they may be prepared, and are therefore 
precisely what I claimed to use in my patent process, In ridiculing 
the phrase “ triple compound,” “ Engineer ” is merely ridiculing the 
phrase selected by our most eminent patent counsel, Mr. Hindmarsh, 
and I question if “Engineer” can furnish a better phrase in its place. 

Engineer” tells us “ that every one knows that this wonderful 
gnats simply a white pig iron compounded by nature.” 
Wonderful, indeed, it must be ! ere, may | ask, is this white 
pig to be found? The learned pig sinks into insignificance by 
comparison. Spiegeleisen is a pig “compounded by nature ”—a 
natural white pig, in short. It is not smelted in blast furnaces in 
Rhenish Prussia, as hitherto imagined, but it is ‘compounded by 
nature ” somewhere or other, probably in Prester John’s dominions. 
We have had natural poets, natur ters, natural engineers, 


and now we may add to the list, natu fn eel white pi 
compounded by nature.” I almost think I hear it squeak. ey 





So well was spiegeleisen known a few years since, when I first 
brought a few tons of it into England, that the Custom House 
officers were for some time puzzled whether to pass it as spelter or 
as antimony. They at last decided that it was crude spelter. 
| As I have plainly stated in my patent that this “triple compound” 
is produced at ironworks in Rhenish Prussia, I have not attempted 
to convey the idea that I have “compounded something,” as 
“Engineer” alleges, and his endeavour to make it appear that 
spiegeleisen is just like English pig iron except that it contains 
more manganese than is generally found in the latter, is sadly far- 
fetched and over-strained. 

Mr. Bessemer, in his first steel patent, proposed to add some pig 
iron to recarbonise the pneumatic charge when too much carbon 
had been eliminated. This was a random shot, and not a very 
happy one, for any one of his licensees adopting this recommenda- 
tion would have spoiled their steel entirely, for it is a well-known 
fact that it will not do to add pig iron, melted or not melted, to 
Bessemer metal, and, therefore, the patentee, by recommending the 
use of a substance which defeats the object of his patent, would 
invalidate his patent in toto. The addition of pig iron to pneumatised 
cast iron causes the ingots from the mixture to crack in drawing out, 
80 as to be valueless. 

If Mr. Bessemer had, as “ Engineer ” alleges, foreseen the indis- 
pensable necessity of using the triple compound, he would have 
carefully and distinctly claimed its use, either as spiegeleisen or asa 
definite alloy of manganese with iron and carbon artificially prepared 
in definite proportions, in place of the vague and untenable claim of 
adding pig iron taken from the cupola or furnace. 

“Engineer” here pays Mr. Bessemer a very questionable com- 
pliment, for if the latter foresaw all, why did he neglect to secure 
the very thing on which his success depended, in place of merely 
mentioning the introduction of pig iron as a casual necessity, when 
too much carbon had been dispelled. When a case is so trans- 
parently weak, it is far better to let it lie dormant than to attempt 
to bolster it up by exaggerated statements and over-strained 
arguments. 

“ Engineer ” gives me the credit of having suggested that spiege- 
leisen might be useful in the Bessemer process “at a period when 
metallic manganese and its artificial alloys were not manufactured 
for sale.” Here “ Engineer ” intimates that metallic manganese and 
its artificial alloys are now manufactured for sale, but were not so 
at the date of my invention. 

I now ask him to name bis own price for five tons of metallic 
manganese, and I will purchase it. If he declines this offer, and 
cannot say where such an article can be had, then his intimation that 
it is now sold as an article of commerce will go for what it is worth ; 
and, secondly, if he can prove that spiegeleisen is not an artificial 
alloy of manganese and iron, and that it was not sold commercially 
at the date of my patent, then I shall admit the force of his reason- 
ing, or rather of his assertions, but not sooner. All the “definite 
alloys of manganese artificially prepared ” are triple compounds of 
iron, carbon, and manganese, and until ‘‘ Engineer ” can show that 
such definite compounds can be prepared cheaper and of better 
quality than the definite alloy of manganese and iron known as 
speigeleisen, he can take nothing from the merits of my application 
of speigeleisen; but by random writing, forced constructions, mis- 
apprehension of facts, and pointless ridicule, he may much damage 
the cause for which (with Quixotic, but indiscreet, valour) he has 
Te to run a tilt against common sense and established 
truths. 

It matters not what name is given to the thing which renders the 
Bessemer process @ success. “ Engineer” may call it what he likes, 
or he may prepare it-as he pleases, but it is still the “triple com- 

und of iron, carbon, and manganese,” so christened by Mr. 
{indmarsh, much, apparently, to the annoyance and discomfiture of 
“ Engineer.” 

“ Engineer” states that “the use of spiegeleisen is now giving 
place to the more perfect system of employing manganese or definite 
alloys of that metal artificially compounded.” Either this is a want 
of information or something worse ou the part of “ Engineer,” for 


the rapidly increasing sale of spiegeleisen to parties using the | 


Bessemer process flatly contradicts the assertion of “ Engineer ;” and 
as for “‘ metallic manganese ” it is not known in commerce, nor has 
it ever been prepared in its pure metallic state even in the laboratory. 
Nor can definite alloys of manganese be produced more cheaply 
than in the blast or cupola furnace as spiegeleisen. 

Ludicrously enough, after ‘ Engineer's” crusade against my 
inventions generally, and triple compound specially, he winds up 
by stating that but for the attempts to forestall him, Mr. Bessemer 
would much sooner have availed himself of the “ triple compound.” 
How could this worthless process of mine hinder Mr. Bessemer 
from making progress earlier with his invention ; and why need he 
have cared for my bungling and un-scientitic way of improving his 
metal? Let me beg of “Engineer” in his future essays to write 
consistently and logically, and avoid impaling himself at every step 
upon the horns of some dilemma of his own creation. He cannot 
disprove the use of my “ triple compound,” nor can he point out a 
substitute for it, and on the use of this triple compound hangs the 
success of the pneumatic process, however nauseating this truth 
may be. As long as the pneumatic process exists the use of a triple 
compound of iron, carbon and manganese will be essential to its 
success, no matter how such triple compound may be prepared, 
and neither manganese ore nor any other ore can replace it. 

« Engineer” states that since 18¢9 “large quantities of good ser- 
viceable cast steel have been produced from British coke pig iron by 
putting this valuable material into the crucible along with carbon.” 
‘This is a very obscure passage, owing to “ Engineer's” autecedents 
and relatives having got into an awkward state of conglomeration. 
Which is the valuable material? ‘“Serviceable cast steel,” or 
“ British coke pig iron ?” and if the latter, does he mean that putting 
“ British eoke pig iron” into a crucible with carbon makes service- 
able cast steel? If such is his meaning the beats hollow the 
conjuring tricks of Davenport Brothers. Possibly the cast steel 
thus produced is “compounded by nature,” like the memorable 
white pig to which I have before alluded. 

He cannot mean the “triple compound,” for he cannot be ignorant 
of the fact so well known to steel makers, namely, that it is oxide of 
manganese which they add when melting common steel, and not a 
“triple compound.” Is he aware that what Mr. Heath termed 
“ carburet of manganese ” when added to cast steel entirely spoils 
it? If he doubts this fact, well known to myself, I can refer him to 
Mr. Charles Saunderson for confirmation, for he knows that it is the 
oxide—not the carburet—which improves the steel, whereas the 
carburet spoils it. 

“ Engineer” has implied that I have endeavoured to bar and im- 

e Mr. Bessemer’s progress, and that 1 am endeavouring to detract 
rom his merits. So far from this being the case I was the first to 
advocate the merits of his process at atime when it was a subject of 
ridicule for the English press generally. I have never in any way 
attempted to bar or wished to impede his progress; and no one can 
admire more than I do the determined perseverance he has shown 
in overcoming the great difficulties which have beset him, and which 
‘“‘ Engineer” well describes. I have no doubt that had I not at the 
outset discovered the means of rectifying the pneumatic process, 
Mr. Bessemer would, sooner or later, have done so himself. The 
service Mr. Bessemer has rendered to the engineering world, 
—and, indeed, to the world at large—is such that his royalties, large 
as is their amount, are well deserved; and he himself ranks as ove 
of the greatest men of this age of talent and enterprise. 

I wish him a long continuance of his bard-earned and well- 
merited success. Rosert Musuer. 

Belgrave House, Cheltenham, May 2, 1865. 





THE BESSEMER PROCESS. 

Str,—In reading over the letter which you favoured me by insert- 
ing in your journal of April 28th, I find that I also have made an 
error in date. I should have stated that a lieense was granted to an 
ironfounder under the Bessemer patents to manufacture malleable 
iron and steel to be afterwards mixed with pray pig iron for foundry 
purposes, as long ago as 1861, and not 1851, which was obviously 








impossible, as Mr. Bessemer’s patents were not taken out until after 
the latter period. Mr. Mushet states, in your journal of the 11th, 
that he obtained a patent on the 3rd of September, 1863, for increas- 
ing the strength of cast iron by alloying it with Bessemer metal, 
but Mr. Mushet is also again in error as to date, for the patent 
referred to by him is dated the 9th of March, 1863, and not Septem- 
ber 3rd, 1863, But in order that there may be no further mistake in 
dates as far as this particular invention is concerned, I have taken 
the trouble to ascertain the precise period at which the license 
before referred to was granted, and which I find to be the 14th day 
of October, 1861, or sae A Foret rt four months, and twenty-six 
days, ':fore Mr. et obtained his patent for precisely the same 
process. I really must congratulate Mr. Mushet‘on the very candid 
manner in which he refers to the use of manganese in making steel, 
treating itas a matter of course'and a most unquestionable necessity 
in steel making. The passage to which I refer is ‘contained in a 
letter from Mr. Mushet, published in your journal of the 28th of 
April, and is as follows :—“ But you go a step further, and state that 
in most instances the Swedes use no manganese at all in making 
their steel. This is, indeed, the climax of all modern marvels in 
discovery. Had they made steel without carbon I should have said, 
‘ Well, this is strange, but still possible,’ but, to make steel without 
manganese, is an achievement I never dreamed of. I must confess 
that the age has far outstripped me as regards the extraordinary pro- 
cess by which steel is manufactured without manganese in Sweden,” 
Such an admission, direct from the pen of Mr. Mushet, clearly 
shows his belief that steel making was, and is, an utter impossibility 
without the use of manganese, and such belief fully accounts for the 
mary patents taken out by Mr. Mushet for the addition of manganese 
in the Bessemer process. It must be borne in mind that the very 
numerous patents of Mr. Mushet not only claim the exclusive use 
of certain alloys or compounds containing manganese in the 
Bessemer process, but they embrace also the use of metallic 
manganese (Heath’s invention) and also the use of oxide of man- 
ganese mechanically mixed with carbon, as practised for the 
last twenty years by every steel maker in Europe. After the admis- 
sion now made by Mr. Mushet, it will be impossible for him to lay 
claim to the merit of having discovered the useful properties of 
manganese in steel making, nor can he show that up to this date he 
had ever seen any special or peculiar necessity for its admixture with 
Bessemer steel, for he doubts the production of any steel at all without 
its employment, hence, it must be used with Bessemer steel in com- 
mon with all other kindsof steel. Atthe same time, Mr. Boman has 
shown that Bessemer steel, so far from requiring it more than other 
steel, can be made wholly without it, tor Mr. Mushet may rest 
assured that Mr. Boman, at the time his book was writien, was 
unacquainted with the use of spiegeleisen, and made all his steel 
without it, and also without the addition of manganese in any form 
whatever. 

I find it difficult to deal courteously with Mr. Mushet’s direct asser- 
tions, butif he will assert a thing to be a fact upon the strength of his 
mere theories on the subject, or upon the result of imperfect experi- 
ment, he must excuse the contradiction that may follow. 

In the letter of Mr. Mushet, published in your last impression, 
that gentleman observes, “ As to inserting pipes in melted cast iron 
from the surface, and thereby blowing air through the iron, it is im- 
possible, for the pipes, whether of malleable iron, fire clay, or asbes- 
tos, are instantaneously destroyed and cannot be maintained.” In 
the early part of the year 1855, I fitted up for Mr. Bes-emer the first 
air pump employed for forcing air into molten iron, and I know that, 
prior to the date of Mr. Bessemer’s first steel patent, he made a great 
many experiments on iron by blowing air, steam, pure hydrogen, 
gas, &c., up through the fluid metal contained in large crucibles, 
which had covers with several holes made around them for the 
escape of flame and sparks, and one central hole, through which a 
pipe was inserted, and which pipe passed downward through the 
fluid metal to the bottom of the crucible, and from the lower end of 
which pipe the air or other gaseous matters were forced and passed 
upwards through the fluid metal, the process was continued until 
steel was obtained, and occupied, generally, about thirty minutes ; 
the upper end of the blow pipe was connected by a piece of india- 
rubber tube to the air supply pipe, so that the blow pipe could be 
withdrawn from the metal and the process stopped with the greatest 
ease, and, by the insertion of the pipe again, as easily renewed; the 
process was sometimes carried on until soft decarbonised iron was 
obtained, and I remember to have seen a beautilul sample of tin 
plate iron made by pouring from one of these crucibles the fluid iron, 
between a pair of rolls place horizontally, and by which simple and 
inexpensive means a sheet of extremely tough thin plate was pro- 
duced, An ENGINEER. 





DRAUGHTSMEN’S HOURS. 


Sre,--In your last impression I read with extreme pleasure your 
remarks concerning the long hours mechanical draughtsmen 
are frequently compelled to devote to an occupation as harrassing to 
the mental faculties as it is injurious to the physical constitution, 
and the thanks of the community are due to you for the feeling 
manner in which you have advocated their cause. 

I observe you allude particularly to the case of draughtsmen em- 
eet in the north, where, in many instances, they have to work 

rom half-past eight in the morning until five or six at night; but 

I can assure you of some cases of even greater hardship, where 
attendance is exacted from seven a.m. until six p.m., and frequently 
overtime until half-past eight p.m., half an hour being allowed for 
breakfast and one hour for dinner. 

Now, I affirm it is impossible for any one to unflaggingly devote 
his attention to his work through such a long number of hours, and 
maintain that, if employers were to demand of their draughtsmen a 
fair and reasonable time, the work would be better and more cheer- 
fully executed, and prove more creditable to both employer and 
employed. A DravuGHTsMan. 

Manchester, May 2nd, 1865. 





THE LONDON ASSOCIATION OF FOREMEN ENGINEERS. 


Smn,—As I have some reason to suppose that my motives for 
resigning the post of president of the London Association of 
Foremen Engineers may be misunderstood by the engineering pro- 
fession, I venture to ask you to allow me to explain those motives 
through your columns. It will be in the recollection of the readers 
of THe Enorveer that a superannuation fund, for the partial 
maintenance of aged and necessitous members of tbe association, 
has been, during the last twelve or fifteen months, in process of 
formation, and that many engineering employers, headed by 
Mr. Henry Grissell, have generously contributed to that fund; in 
fact, about £600 in all have been subscribed, or promised, towards the 
accomplishment of the desired end. So far, so good. The matter 
seemed a very simple one. The associated foremen, although their 
society had been in existence twelve years, had been unable to 
accumulate a sufficient capital to permit of the re-alteration of their 
rule relating to superannuation, and their masters stepped forward 
to help them. No one rejoiced more sincerely than myself over 
the good feeling which was thus shown to exist between the two 
classes. It was the consummation of a hope which I had for many 
years indulged in, and which I had strenuously endeavoured to 
realise ; but since no human enjoyment is so pure as to be perfectly 
free from the alloy of discomfort, { have found in this case that the 
attainment of my wishes has been accompanied by a considerable 
amount of annoyance. : ; 

Mr. Grissell, who had been the first to point out publicly the weak 
point in the society’s arrangements, and to suggest a means of 
strengthening it, forwarded his donation to the superannuation 
fund, fettered by certain written conditions, which the managing 
committee unanimously considered inadmissible. At their request 
1 wrote to that gentleman, and informed him of the decision of the 
committee, at the same time being empowered to return to 
Mr. Grissell the amount of his contribution (£50), should he 
decli ithd his unpalatable stipulations. “Mr. Grissell 





to w i 
modified his views to a extent, and his money was . 
Only one other employer displayed a desire to control 








May 5, 1865. 
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in any way the employment of the money contributed to the super- 
annuation fund, and that gentleman had not as yet sent in his pro- 
mised subscription. Thus matters stood a month ago, when a 
special meeting of the members of the association was convened, for 
the purpose of deliberating and, if possible, of deciding upon the best 
means of dealing with the various sums of money contributed. 
Mr. Grissell’s letters were read on this occasion, as well as the pro- 
ceedings of the committee and myself in reference to them. A dis- 
cussion followed, and during that I took the a an 
ordinary member, and not as president—of explaining my own 
views upon the whole question. Those views are faithfully sum- 
marised in your report of the society’s meeting oflast week. They were 
favourable to a retention of the management of the newly-acquired 
funds in the hands of the ordinary members, and a disposal of them 
in accordance with the existing rules of the association. They were 
also in strict conformity with the unanimously-passed resolutions of 
the committee before referred to. Finally, the meeting, which 
was thinly attended, was adjourned to the 22nd ult. 

At this meeting a division took place (as stated in the last week’s 
issue of Tue Enorneer), and it resulted in a majority of six in 
favour of the formation of a separate superannuation fund, over 
which the donors should have the principal share of control, and for 
the disposition of which new rules should be framed. I felt then— 
and I now feel—that by such an arrangement the interests and the 
independent action of the society will be jeopardised; but I bow, as 
a matter of course, to the decision of the majority, and but for the 
extraordinary circumstances attending the division, should have 
continued to hold office until the annual election of officers in 
January, 1866. I resign my post now, not because of a vote having 
been come to which does not square with my own opinion, but 
because three officers of the association, who in committee held to, 
and vigorously advocated, one set of views, at the general meeting, 
and without prior notice to myself, voted in direct opposition to 
their previously recorded pledges! The votes of those gentlemen 
turned the scale, as it happened, for had they maintained their con- 
sistency an equal division would have ensued, and the casting vote 
would have been mine. I cannot, it will be evident I trust to all, 
under such circumstances, retain both my self-respect and my 
office, and as I value the last least, I resign it. 

i pray you, Sir, to permit me to say thus much, although I am 
very sorry to make so large a demand upon your valuable space for 
the insertion of a letter, the subject of which is so largely personal 
to myself. Joseph NEWTON, 

12, Royal Mint, E.C., May 2nd, 1865. 

———— 


STRAINS IN BRIDGE WORK. 


Sir,—In your issue of the 28th instant a correspondent gives a 
set of formu! for the strains in lattice girders. As the letter does 
not particularly refer to my former communications I should not 
again have troubled you if he had not, in a bracket, impugned the 
accuracy of one of my proofs. It is impossible to make one set of 
formule applicable to every variety of lattice girder, like a quack 
nostrum for every disease. I have treated at length only two cases. 
In the first case I think 1 have proved that the strains on the diagonals 
are equal, and in the second case that they are not, in every bay, equal. 
Professor Rankine, however, assumes that they are equal. I have 
not only distinguished the live and dead loads, but also the dead 
weight of the platform from that of the girders—a matter of great 
importance in wide platformed bridges, with reference to the 
diagonal strains. With regard to the principles on which Mr. 
Macallum says he has founded his calculations, 3 and 4 must be 
deductions from his formulm, not principles by which he has obtained 
them; 5, as enunciated, I do not understand; it surely cannot have 
been used as an element in the calculation; 6, if my reasoning be 
correct, the boom in tension might be constructed like the chains of 
& suspension bridge, and the joints in the boom in compression 
might be capable of free vertical motion, and thus the full calculated 
strain would come upon the diagonals; when the two booms are, 
each throughout its length, rigidly connected, the strains on some 
of the diagonals may be Jess, but they can never be greater, than 
those given by the formulw. In the case of bridges where the 
lattice-work resembles that of an ancient church window, the usual 
rule gives the total shearing strain only — which, I suppose, is 
divided equally between the diagonals in compression and tension. 
Thus the whole work done by either set is ascertained; but if the 
ties or struts be very numerous, some may be doing little or no 
work at all. The limitation of the load to five tons per square inch 
can cover many defects both in design and workmanship. In 
bridges of very large span nothing ought to be left to chance that 
can be avoided, and theoretical accuracy in designing ought to 
precede efforts at exact workmanship. In conclusion, I beg to re- 
commend the “ Foreman Bridge-builder” to purchase Molesworth’s 
** Pocket-book of Engineering Formule.” 

May Ist, 1865. W. D. 
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ART APPLIED TO INDUSTRY. 

Str, I am sure that many mechanical draughtsmen will have read 
with pleasure your review of Mr. Burges’ work. Everybody is 
ready to admire the work of the architect and of the artist. ‘I'he 
designer of a cathedral, a church, » town’s hall, a new fountain, is 
known in the world by the work which he produces, and by its 
popularity he knows that it is appreciated. It is not so in the case 
of the mechanical draughtsman. He will not “deform his work to 
please the popular taste ;” his eye sees beauty—and the highest kind 
vf beauty—where the public sees none, and where the architect 
and the artist seem to see less, or worse than none, if we may judge 
from what Mr. Burges has written. A locomotivean “ ugly thing !” 
Here is an affront to the whole fraternity of mechanical draughts- 
men, inasmuch as the expression aims a blow at the esthetical part 
of that machine, which is above all others to be admired for its 
“union of beauties, both mechanical and esthetical.” 

Who is to defend the draughtsman from such an attack? Not 
the public; for to most ple the locomotive is a “shrieking, 
hissing, snorting monster,” or an “iron horse,” possessing about as 
much beauty as an iron structure would possess if designed to 
imitate the locomotion of that animal. Neither must the draughts- 
man look to the artist for appreciation of his designs. If we may 
judge from engravings and woodcuts in which it has been necessary 
to introduce the representation of a locomotive, we may conclude 
that artists have but one ideal pattern of the machine, which serves 
for all of them. They generally represent the well-clad boiler as a 
huge hooped cask, the chimuey as anything but cylindrical, and 
with a huge, unshapely flare at the top, and a dome casing very 
much resembling the engineman’s cap both in size and shape ; 
altogether the whole machine is represented as being immensely 
“out of truth,” and leaking steam and water from parts where 
neither ought to be seen. in the same picture you will see build- 
ings and other objects truthfully depicted, aud their symmetry 
shown—if they have any. But the artist in dealing with the loco- 
motive makes a worse shift than the toy-maker who designs wood 
and tin miniatures of the mighty machine, with wire axles, and 
driver and stoker and smoke “ solid on.” ’ 

If these pictures and toy locomotives fairly represent the ideal of 
the machine as it exists in the minds of artists, architects, and the 
public, we need not wonder at it being called an “ugly thing.” 

After all, the draughtsman does not crave tbe appreciation of any 
of these; he has not to learn from any of these whether his work is 
ugly or beautiful, no more than he has to learn that a flower is 
beautiful, or that the perfect figure of a man, a horse, or of any 
other of those perfect works, is beautiful. He has been told that his 
work is ugly, whether it be in the shape of a locomotive or of a 
fteamboat, If all the British locomotives at the International 
Exhibition of 1862 were “ ugly ”—if the Gorton Foundry locomo- 
tive in the same collection was “ugly ”—then jet the draughtsman 
begin his lessons in medieval work, for he can design nothing that, 
in his own imagination, is beautiful. The true mechanical draughts- 
wan can see beauty in the outline of a steamboat or of a locomotive 
as well as in a Corinthian column, an Etruscan vase, or a cathedral 
of the middle ages; and he knows that the men whose brains pro- 





duced those designs were actuated by the same love of the beautiful 
that renders his own work a pleasure tochim. 

Mr. Bu is, no doubt, right when he s of the “inevitable 
circle” and “ St. Andrew’s Cross ;” such displays can only be attri- 
buted to depravity of taste. But to those who ignore the presence of 
the beautiful in machinery, there is ample evidence to. show that the 
love of the beautiful isas much alive in the minds of the architects of 
the “iron age” as it was in those minds which, in the earlier ages of 
the world, produced those designs which we yet admire, and which 
most men are content to copy. 

It is seldom that the draughtsman is called upon to defend the 
esthetic part of his work; but as the challenge has been given, and 
you have begun the attack, I ask the privilege, as being one of the 
mechanical fraternity, of defending our principles through the 
medium of your paper. 

Darlington, May 1st, 1865. 


—_——_ 


T. BR. 8. 


IMPROVEMENTS IN CUPOLAS. 


Sre,—Will you kindly insert the following few remarks upon the 
article which —_— in your last paper, April 28th, 1865, page 
258, headed “Novelty in Iron Smelting.” Now, Sir, the old 
proverb informs us there is nothing new under the sun. I can 
verify the above in this instance, for I beg to inform you there is 
nothing new in the experiments that were tried at the Queen 
Foundry, Manchester, and claimed as a new invention by the 
Messrs. Woodwards, and who are, I am informed, about taking a 
patent (or have taken one). 

Now, I beg to inform the Messrs. Woodward, before they go to 
much expense, that their patent will be of no value, for I have 
done the same thing many years ago—I have smelted iron, lead, 
silver, and copper ores on the same principle in the north and south 
of Spain, in the years 1848-9, 1850-1, and, in fact, one part of the 
invention has actually been patented, I believe, iz 1847 or ’8, 
but I have written to the Spanish patent office to be certain. 1 
have drawings now by me, showing the different parts of the 
invention, which I am quite willing that any scientific gentleman 
should examine, and my specification of the same; and, according 
to the statement that you have copied from the Jron Trade Circular, 
my apparatus is much more complete; and I am open to treat with 
any gentleman for the purpose of bringing out this important 
invention—in fact, my drawings are open to proper inspection. 

5, Oakfield-terrace, Salford, Manchester. B. Howarp. 

May 3, 1865. 





Srantuine News ror tHe Pyppiers.—The sun never sets on 
the dominions of Britain, and the tax gatherer never goes to bed. 
The puddlers have committed a capital error in permitting the pub- 
lication of their incomes. It is urged that Mr. Gladstone should 
levy the income tax on their receipts, and it is quite within the 
bounds of probability that the idea may be worked out, 


A New Iron Licutnovuse m tHe Pactric.—Latest advices from 
Port-de-France, in New Caledonia, mention the arrival there of an 
iron lighthouse to be erected on Ahmet Island. The first stone of 
the foundation has already been laid. The lanterns will be 176ft. 
above high water level, and will be visible from a distance of 22 
miles. It will be the finest construction of the kind in the Pacific. 


CHICHESTER AND MiptaAnD Ramway.—The works upon this rail- 
way have been commenced, and the contractors are bound to com- 
plete within two years. When completed this railway will provide 
direct communication between Chichester and the surrounding 
district and London. The prospects are most flattering, as the 
Chichester traffic alone is of a most valuable character. Goodwood 
will also be served by this line, which is meant to branch off from 
the Portsmouth direct railway at Haslemere ; a very beautiful country 
will be opened out, and a large residential traffic 1s anticipated. Mr. 
Edward Woods is the engineer. 


Tae Panis Universal. Exursrrion.—Her Majesty desiring to pro- 
mote the success of the Universal Exhibition of Works of industry 
and Agriculture as well as of the Fine Arts, to be held in Paris in 
1867, has appointed the following commissioners to advise her upon 
the best mode by which the products of industry and the fine arts of 
the United Kingdom, the British colonies, and ncies may be 

rocured and sent to the Exhibition, viz.:—The Prince of Wales, 
Earl Granville, the Duke of Sutherland, the Marquis of Lansdowne, 
the Marquis of Salisbury, the Marquis of Hertford, the Earl of 
Derby, the Earl of Rosse, Earl Cowley, Earl Russell, Lord Stanley, 
Lord Kleho, Lord Portman, Lord Overstone, Lord Taunton, Lord 
Houghton, Edward Cardwell, or the principal Secretary of State for 
the Colonies for the time being ; Sir Charles Wood, or the principal 
oa of State for India in Council for the time, being ; William 
Francis Cowper, or the Chief Commissioner of Works for the time 
being ; William Ewart Gladstone, or the Chancellor of te Exchequer 
for the time being; Sir George Clerk, Robert Lowe, Charles Bowyer 
Adderley, Henry Austin Bruce, Sir Stafford Henry, Northcote, Sir 
Edward Olarence Kerrison, or the president of the Royal Agri- 
cultural Society for the time being; Sir Alexander Young Spear- 
man, Sir Samuel Morton Peto, Sir Charles Wentworth Dilke, Sir 
Roderick Impey Murchison, Sir Charles Lock Eastlake, or the pre- 
sident of the Royal Academy for the time being; Sir Francis 
Richard Sandford, Lyon Playfair, Edgar Alfred Bowring, Warren 
Stormes Hale, or the Lord Mayor of the City of London for 
the time being; Charles Lawson, or the Lord Provost of Edin- 
burgh for the time being; John Barrington, or the Lord Mayor 
of Dublin for the time being; Edward Akroyd, or the 
chairman of the Chamber of Cc ce of Halifax for the 
time being; Heury Ashworth, Charlies Atkinson, or the Master 
Cutler of Sheffield for the time being; Thomas Baring, Thomas 
Bazley, Somerset Archibald Beaumont, or the chairman of the 
Chamber of Commerce of Newcastle-on-Tyne for the time being; 
George Thomas Clark, Thomas Pearson Crossland, or the president 
of the Chamber of Commerce of Huddersfield for the time being ; 
Thomas Leverton Donaldson, or the president of the Royal Insti- 
tute of British Architects for the time being ; Thomas Fairbairn, 
Charles Forster, William Henry Grego: . ‘Thomas Field Gibson, 
William Jobn Hamilton, or _—o—~< of the Geological Society 
for the time being; Lewis Heymann, or the chairman of the 
Chamber of Commerce of Nottingham for the the time being ; 
Michael Daintree Hollins, or the chairman of the Chamber of 
Commerce of the Potteries for the time being ; Charles Hoskins 
Low, or the chairman of the Chamber of © of Bristol for 
the time being ; Darnton Lupton, or the chairman of the Chamber 
of Commerce of Leeds for the time being ; John Robinson M’Clean, 
or the president of the Institute of Oivil Engineers for the time 
beirg; James Macauley, or the president of the Chamber of 
Commerce of Belfast for the time being; John M’Ewen, or the 
chairman of the Chamber of Commerce of Glasgow for the time 
being; Johm Francis Maguire, John Moreton, or the chairman of 
the Chamber of Commerce of Wolverhampton for-the time being ; 
Philip Henry Rathbone, or the president of the Chamber of Commerce 
of Liverpool for the time being ; Richard Redgrave, Henry William 
Ripley, or the chairman of the Chamber of Commerce of Bradford 
for the time being; Richard Russell, or the president of the 
Chamber of Commerce of Limerick for the time being; Edward 
Sabine, or the president of the Royal Society for the time 
being; William Scholefield, or the chairman of the Chamber 
of Commerce of Birmingham for the time being; John 
Sharp, or the president of the Chamber of Commerce of 
Dundee for the time being; Frederick Tayler, or the president of 
the Society of Painters in Watercolours for the time being ; Henry 
Thring, and Henry Hussey Vivian. Authority is given to any 
three or more of the commissioners to nominate and appoint other 
persons to be commissioners, and to name and appoiut jurors for 
the ee: a fey C.B., is appointed secretary. The 
commission, which is the 27th ul i inue i i 
ae of the Hxbibies be t., will continue in force till 














Sourn Kenstncton Museum.—During the week ending the 29th 
April, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
9,269, On Wednesday, Thursday, and Friday, students’ days, 
= to the public, 6d.), open from 10 a.m. till 6 pm 1,797; 

otal, 11,060; from the opening of the mtiseum, 5,246,927. 


Mancuester Borer Assocration—Onter Enaineer’s Monrsty 

Rerort.—The last ordinary monthly meeting of the executive 
committee of this Association was held at the offices, 41, Corpora- 
tion-street, Manchester, on Tuesday, May 2nd, 1865, when Mr, L. E. 
Fletcher, chief engiaeer, presented his — from which we learn 
during the last month that 180 engines have been examined, and 
308 boilers, 16 of the latter being examined specially, and three of 
them tested with hydraulic pressure, Of the boiler examinations, 
197 have been external, 13 internal, 98 entire. In the boilers examined 
172 defects have been discovered, 11 of the defects dangerous. 
In speaking of entire or thorough examinations, Mr. Fletcher 
calls attention, at some length, to the general negligence displayed 
in making preparations for the ‘visits of the inspector, He 
states that “advantage has been taken of the stoppage of the works 
during the past month at the Easter holidays for making as man 
internal and fiue examinations as ible, the total number of whick 
amounts to 111, which is a higher number than has been obtained 
during any previous Easter month. This is due to the working of 
the pecuniary guarantee, which renders the enjoyment of the 
guarantee by the members conditional upon their affording the in- 
spectors of the Association the opportunity of making an internal 
and flue examination of each of their boilers once a year. It 
is on these examinations that the Association mainly relies for 
the prevention of explosions, and therefore it is desirous to meet in 
every way the convenience of the mémbers, so as to promote 
those examinations being made; and it would press on the atten- 
tion of the members the importance of availing themselves of all the 
general holidays that arise, such as Christmas, Whitsuntide, &e, 
These are not, however, the only opportunities. Some towns 
have a race week, others fairs, so that, by a little arrangement, if 
these periods of interruption to business were turned to the best 
account, the difficulty of laying off boilers for entire or thorough 
examinations would not be so insurmountable as is too frequently 
supposed. The members will be aware that, by the rules of the 
Association, not only can their boilers receive an annual flue and 
internal examination at any one of the ordinary visits of the inspec- 
tors, but also that extra visits for this purpose can be had, under the 
clause termed “ Additional,” either at the time of general holidays, 
or at any other that may suit their convenience, merely on the pay- 
ment of the inspector’s second class railway fare from Manchester 
and back. These arrangements, on the part of the Associa- 
tion, to secure to the members the advantages of complete 
inspection, and under circumstances the most conducive to 
their convenience, require for their success, and it appears to 
me deserve, the co-operation on the other hand of the members 
themselves; and, since this is unfortunately too often lost 
sight of, a few words may be devoted to this subject, first, with 
regard to the notice required for extra visits, and, secondly, to the 
preparation of the boilers for internal and flue examinations. Due 
notice should be sent to the secretary of the Association when extra 
visits are wished. Members too frequently send in their requests 
a day before the visits are required, and in some cases, on the day 
itself. But as the inspector's rounds are always mapped out several 
days beforehand, in order that due notice may be sent by the 
secretary to the members of the periodical visits, which it is 
desirable should proceed with the utmost regularity, it will be seen 
that it must be frequently impossible, on so short a notice as one or 
two days, to comply with requests for ‘additional’ visits, and, at the 
same time, keep the appointments already made for periodical 
ones, unless a large staff of supernumerary inspectors were 
always kept in attendance, whose time would be but partially 
occupied, and the expense of which would impose a heavy tax 
upon the members. It is, therefore, requested that the members will 
endeavour to give a week’s notice when writing for un additional 
visit, while, however, it should be added that at such general holi- 
days as at Christmas, Easter, and Whitsuntide still earlier applica- 
tion should be made, since these opportunities are so much in request 
that the books are sometimes filled up for a month beforehand, and 
the preference is always given to the first applicant, The preparation 
of the boilers for internal and flue examinations, especially for the 
latter, is, as a rule, sadly neglected by the members, aud at the 
recurrence of every holiday time, when the inspectors are pressed 
to get through as many of these examinations ag possible, they 
sadly, and I think with considerable justice, complain of the incon- 
venience they are put to. The complaint is that the boilers,as a 
whole—but more especially the external brickwork flues—are not 
properly cooled, while the plates are unbrushed, the soot but im- 
perfectly removed from the flues, and in some cases altogether un- 
touched, so that they are often choked up. It is unreasonable to 
expect an inspector to do the work of a sweep, or to conclude that 
the flues are fit for an inspector to examine because a sweep has been 
able to work in them. This, however, is a mistake too often made. 
it is one thing for a sweep to pass hastily through a hot flue, with 
a bag over his head, and blindly to rake out a portion of the flue 
dust, and another for an inspector minutely to examine the entire 
surface of the plates, so as to ascertain if they are thinning by corro- 
sion, or the rivet heads are being wasted. it must be remembered 
that the inspector's office is a responsible one, The plates in some 
boilers working at a pressure of steam at 60 Ib. are but gin. thick, 
and on the inspector’s vigilance not only the roputauon of the 
Association, and, in many cases, the pecuniary guarautee depends, 
but also the lives of the boiler attendants; so that it must be clear 
that it is impossible for an inspector to do either himself 
or the members justice when the flues are hot and the plates 
covered with soot. In one case during the past month, in 
which aninspector travelled to a distance of a hundred miles to 
make an entire examination of a boiler, in accordance with an 
appointment of some months’ standing, and after the necessity of 
due preparation had been called attention to, the bottom flue was 
found choked up with soot 12in. deep. In another case the flues 
were so hot that one of the men engaged in cleaning them, when 
our inspector arrived, fainted away from exhaustion, and was 
obliged to leave the work. Ina third instance, when our inspector 
reached the works for the purpose of making an entire examination, 
the flues were so hot that the cleaner himself was unable to enter 
them, and was only able to do so, on our inspector's return, some 
hours after, by sliding along on iron plates so as to protect himself 
from the heat of the brickwork. In a fourth case the flues had not 
been swept for nearly a twelvemonth, and the soot varied from Mit. 
to 2ft. in depth in different parts of the flues, In a fifth case, where 
our inspector was expected to make an entire examination, the 
boilers were found fuil of water, and none of the ashes removed 
from the furnaces since they had been fired. Many other instances 
might be given, but these will suffice by way of illustration. 
Although uon-preparation is too generally the rule, yet there are 
many members who regularly have their boilers suitably prepared, 
and in these cases our inspectors feel a satisfaction in doing their 
work. All that is requested of the members is, that they do not 
render the duties of the inspectors uu rily arduous, but that 
they all have their boilers as carefully prepared as is now done by 
the few, and thus that they co-operate with the Association in carry~ 
ing out a satisfactory system of inspection, If boiler owners couid 
be induced to pay personal attention tu this matter, instead of 
leaving it to other bands, and taking it for granted that it is 
attended to, the difficulty would be at once overcome. Eight 
explosions, by which three persons have been killed and nine others 
injured, have occured during the past month to boilers not under 
the inspection of this Association. The late frequency of explo- 
sions has rendered it impossible to gain particulars as rapidly as 
they have occurred, but the sceve of three has been personally 
visited during the past month, and details of the remainder will, it 
is expected, soon be obtained. Two explosions may now be 
reported on, one of which occurred in the past month, and the other 
in the previous one.” 
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BARNES’ IMPROVEMENTS IN MACHINERY FOR RAISING WATER. 
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‘Tis invention, a communication to Mr. J. H. Johnson, of 
Lincoln’s-inn-fields, relates to a mode of raising water from great 
depths without the aid of pump rods, and consists in employing 
water as the means of communicating power in lieu of pump rods 
for raising water, and in the application of the following arrange- 
ment of the hydraulic ram for lifting water from any depth, 
advantage being taken in this invention of the principle of balancing 
the larger column of water by the smaller one, which is used for 
communicating the power. In carrying out this invention two 
hydraulic cylinders are employed, re | b 
the other, the upper one being inverted, and both cylinders perma- 
nently secured and connected together in any convenient manner. 
In each cylinder works a large hollow plunger, the usual paekin 
being employed to keep them tight. These plungers are connec 
together by rods or long bolts and consequently move simulta- 
neously, the one entering its cylinder while the other is leaving it, 
and vice versa. Into each plunger is fitted a stationary hydraulic 
ram made water-tight by the usual packing ; and through the longi- 
tudinal axis of each ram a passage is made communicating with 
and regulated by a four-way cock or other equivalent valvular 
contrivance. A small re passing upwards to the surface commu- 
nicates at its lower end with one of the ways in the four-way cock, 
while its upper end is connected with a hydraulic pump or other 
suitable or well-known contrivance for forcing water down the pipe. 
When the four-way cock is properly adjusted, water is forced down 
this pipe and through the upper fixed ram, so as to enter the upper 
hollow plunger, causing such plunger to rise and enter its eylinder, 
the water previously contained in such cylinder, being forced out 
through a side pipe into one of two branches of a vertical lift or 
discharging pipe. Inside this branch of the vertical discharging 

ipe there are fitted two lift valves of any convenient construction, 

th opening upwards, one being situate above the orifice of the side 
pipe and the other below, and, therefore, when the water is forced 
out of the upper cylinder it lifts the upper valve and rises up the 
discharge pipe, to be delivered from the u per end thereof. In the 
meantime the plunger of the lower cylinder has been receding, and 
the s left in the cylinder is filled with water, which enters 
therein through a side pipe and valves similar in all respects to 
those of the upper cylinder, but communicating with a parallel 
branch cf the main discharging or lift pipe, this branch openin 
into the first branch again above and below the two sets of lift 
valves. When the water is entering the lower cylinder the lower 
one of the lowest pair of lift valves opens and allows it to pass. The 
position of the four-way cock or valve is now ch so as to brin 
the small ascending pipe into communication with the lower fix 
ram, and, consequently, the pressure of the column of water therein 
will force down the lower plunger and expel the water from the 
lower cylinder back again through its side pipe into the discharging 
Pipe, and so on continuously. While the upper plunger is descend- 
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ing, the water, which was previously forced therein in order to 
raise it, escapes by a special pipe and e in the four-way cock 
or valve into the upper cylinder, and is thence discharged with the 
contents of that cylinder at the next stroke of the plunger. 

precisely similar arrangement of escape pipe and e is applied 
to the lower plunger for the escape of the water therefrom into the 
lower cylinder when the upper plunger is being forced upwards or 
into its cylinder. The working of the four-way cock or valve is 
automatic, and is accomplished by the aid of adouble-acting clutch 
on the axis of the plug of the four-way cock and a balance weighted 


rie 3k 





lever attached to the clutch, or by any other suitable contrivance. 
This clutch is turned partially round at each stroke of the plungers 
by a chain, which is attached to the periphery of the clutch, and 
has its two ends respectively secured to the upper and lower 
plungers. At the termination of the stroke of the plungers the 
chain will have raised the balance weight over the centre, and the 
weight will consequently fall forwards by its own gravity, and 





through the double-action clutch will partially turn or reverse the 
position of the plug of the four-way oak. , 





Fig. 1 of the engravings, is an elevation of the apparatus (part of 


which is in section, taken along the line 1, 2, in Fig. 4); Fig. 2is a 
section of the same, on the line 3, 4; and Fig. 3 is a sectional plan 
along the line 5, 6, in Fig. 1. A, A! (Figs. 1 and 2), are cylinders, 
one of which rests upon 4 pre foundation and is securely 
bolted to the same, the other is inverted and secured in its position 


by the distance pieces B, B, and cotters C,C. Into these cylinders 
the plungers D, D', are fitted, and are made tight from leakage by 
the leaden E, E! (or a packing box and gland may be used if pre- 


ferred); these plungers are connected together by the bolts F, F. 
The plungers are made hollow and are fitted to slide along the 
stationary hydraulic rams G, G', and are made tight from leakage 
by leather or packing a,a'. Through the centre of each hydraulic 
ram there is an aperture 6, 5}, communicating with and regulated 
by the valve H in the centre; J is a tube running up to the surface, 
and connected to a force pump at its upper end, while its lower end 
communicates with the valve H; K, K', are tubes, also communi- 
cating with the valve H and with the cylinders A, A’; L is a 
double-acting clutch, to which is attached the balance weight M ; 
this balance weight is worked by the chain N, which is attached to 
the clutch and the plungers; O, O', are branch pipes, which com- 
municate tence oh with the lift pipes R, R', shown detached in 
elevation at Fig. 4. These — O, O}, transmit the action of 
the plungers to the valves P, P!, P?, P%, in the lift pipes R, R', 
which pipes open into each other above and below the valves, as 
shown. Q, Q, are doors for access to these valves. The actiou of 
the apparatus is brought about in the following manner :—Water 
from a hydraulic pump (or any other means of giving pressure) 
being forced down the pipe J at a sufficient pressure forces up 
the plunger D, the water which previously filled the cylinder A 
will at the same time be forced through the pipe O, and thence 
through the valve P, in the pipe R, towards the place of discharge, 
while the plungers being connected by the bolts F, F, the lower 
plunger will be withdrawn; the result of this will be the valve P* 
will rise and allow the vacant space, caused by the withdrawal of 
the plunger D!, to be filled with water from below. Atthe termina- 
tion of the stroke of the plungers, the chain N having raised the 
balance weight M over the centre, the weight will fall forwards and 
reverse the valve H, which at once reverses the action of the 
plungers ; the communication with the pipe J will then be opened 
to the lower ram G!, and, exercising its pressure, will force down 
the lower plunger D'. The water in the lower cylinder will then 
be forced through the pipe O!, and the valve P* in the pipe R' 
towards the place of discharge; while the water which was 
previously used for forcing up the upper plunger D will escape 
through the pipe K into the upper cylinder A, and this will be again 
repeated at the return of the stroke. 





An engineer at Blackburst Colliery, Billings, having neglected to 
attend to the bviler, it exploded, and the numerous body of workmen 
employed about the premises were horrified at the sight of the body 
of the unfortunate engineer flying rapidly through the air, followed 
by the boiler upon which he had been standing ; the engineer was 
picked up dead. 

Captain Cotes’ New Curora Sxair.—The turret ship question 
enters upon a new phase this week in the assembling of a commis- 
sion of naval officers to inspect and report upon, for the information 
of the Lords of the Admiralty, a set of drawings for a sea-going 
turret vessel that have been prepared by the chief draughtsman of 
Portsmouth dockyard, Mr. Scullard, by order of the Admiralty, and 
under the supervision of Captain C. P. Coles, R.N., in order to 
meet the views of that officer on the requirement: of a sea-going 
turretted ironclad. A short time since it was stated in the Times 
that Captain Coles officially handed these drawings in to the Admi- 
ralty some time during the first week in April last. The appoint- 
ment of the present commission is, therefore, the second decisive 
step taken in the matter by the Admiralty since the order was given 
to their draughtsman at Portsmouth to prepare the drawings. The 
commission is composed of the following members :—Vice-Admiral 
the Earl of Lauderdale, K.C.B., chairman; Rear-Admiral H. R. 
Yelverton, C.B., Captain H. Caldwell, O.B., Captain J. J. Kennedy, 
C.B., Captain H. B. Phillimore, with Mr. Arthur Price, paymast-r, 
R.N., and attached to her Majesty’s ship Fisgard, at Woolwich, for 
“ revision of dockyard instructions,” as secretary. The duties of 
the commission are to report upon tue “ stowage,” ‘* accommodation 
for officers and crew,” “ rig,” “armament,” and other essential points 
in the designs for the ship. In fixing upon the size of the ship 
both Captain Coles and the Admiralty appear to have selected 
Mr. Reed’s Pallas as the comparative ship, and to have assimilated 
her general dimensions as nearly as may be possible to the lines of 
he turret-ship, the dimensious und character of both being as 
follows :— 






Turret- 

Pallas, ship. 

Ft. in. Ft. in. 

Length between perpendiculars .. .. 225 0 225 «0 

Ditto, keel for tonnage ... ee 187 0 .. 187 «84 
Extreme breadth .. .. «+ «2 «- 50 0 ww 1. 49 0 
Ditto, fortonnage.. .. «+ «+ 48 9 ee 48 10 
Ditto, moulded .. .. . 48 1.. 48 #1 
Berta ie held ce co co co ce me os 20 2 
Draught of water.. oc «+ «2 «+ «+ 2 3 22 6 
Burden in tons (builder’s measurement) 2,372 « 2,409 
Thickness of armour .. .«. so Ch wo wo & 

Armaments. 
Four 100-prs. Two 600-prs, 
Weight of broadsides... «. «+ «+ {Two 110-prs. =1,200 Ib. 
=3810 Ib. 


The Pallas carries her guns in a central square armoured tower. 
The turret-ship is desigued to carry her two guns in one turret, the 
base of the turret being protected by a square armoured box. Both 
vessels carry an armour belt at the water line, the Pallas completely 
round, but that of the turret-ship to terminate at 25ft. abaft her stem, 
but running round her stern and protecting her rudder head. At the 
termination of the belt line, 25ft. from her stem, a thwartship 
armoured bulkhead will be run across and connect the ends of the 
belt forward, while at the same time the ship's bows, where 
there is no belt, will be so subdivided and interlaced that 
no shot passing through can inflict any serious injury. In fact, 
they will be much safer without armour at all than if coated with 
thin plating, such as it is now the custom to plate the bows of our 
ironclads with. The armour-plating and its backing of the turret- 
ship, are designed to be of equal strength to those of the Bellerophon, 
and her deck will have an underlie of lin. iron, in lieu of the usual 
Sin. plating beneath her wooden planking. ‘he turret ship is to 
be propelied by engines of 600-horse power—the same power as 
those of the Pallas—and her estimated speed is 13°8 knots. We are 
not quite certain what rate of estimated speed is given to the Pallas. 
2,409 tons appear but a small tonnage for a seagoing turret-ship, 
and we are informed a vessel of one-half more tonnage, with a 
proportionate increase in her engine power, would carry two turrets, 
each with two 600-pounder guns, and would attain a speed of 143 
knots. In the composition of the committee to investigate and 
report upon the plans of the turret ship no fault can be found by 
Capt. Coles or any of his friends ; but to the committee collectively as 
a body, perhaps the objection may be raised that it has been 
nominated by the Admiraity alone, and is solely composed of naval 
officers. Had Capt. Coles been allowed to nominate such a man as 
Mr. Laird to represent him in the committee, it would have been a 
gracious act on the part of the Admiralty, and might possibly have 
silenced any after murmurs from the advocates of the turret 
principle. We very much regret to learn that Capt. Coles is con- 
fined to his room at his residence at Veutnor by serious illness, and 
will, therefore, be unable to attend the committee to explain any 
portion of the drawings connected with the turret and guns. Mr. 
Scullard, the designer of the ship, is, however, quite competent to 
do this, and if Capt. Coles is well advised, he wiil, for the present, 
rest from his labours and recruit his health, as a first consideration, 
leaving to the Admiralty the responsibility for the ship, the 
drawings for which have just been placed before them, and which 
are now undergoing consideration at the hands of the committee. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoTice.—A SPEcIAL EDITION of THE ENGINEER 1s 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

PROGRESS.—Any scientific bookseller will supply you with the works you want. 

G. R. M.—Your arrangement would answer the intended purpose very effec- 

tually, no doubt. 

J.G.—You cannot exhilit safely. See a letter, signed “ R. IL,” in TuK 

ENGINEER of the 17th March. 

A SUBSCRIRER.— Messrs. Dewrance and Co., of Great Dover-street, London, 

and Messrs. Smith Brothers, Hyson Green, Nottingham. 

W. L. C.— We know nothing at present of the matter to which you refer, but 
we shall endeavour to procure for you the information which vou require. 
G. D. (Frevent.)— There ave two or three books of the kind pablished. You 

can apply to Messrs. Spon, Bucklersbury, or to Messrs. Lockwood, Lwdgate- 


hill. 

T. T. (Lincoln’.— Jf you will turn to the plan, you will note the horn plates 
attached to the inner frames of the engine so as to guile the curved beds of 
the axles at each end. 

T. S.—Jn tue Eneineer. The pampliet is only printed for private circula- 
toon. You can upply, however, to A. Aug. Skroder, Esq., 14, Cecil-street, 
Strand, London, W.C. 

A Surscriper.— Write to the manager, and procure from him the name and 
address of the architect, who will supply you, we have little doubt, with the 
information you require. 

Appakatus.— Messrs. Parsons and Pilgrim patented such an invention a 
Sew months back. We cannot recommend you to spend your money on such 
@ scheme as that you propose. 





COFFEE-CLEANING MACHINES. 
(To the Editor of the Engineer.) 

Sir,—Can you or any of your numerous correspondents inform me if 
there exist any good machine for dressing coffee, being able to take away 
the dust, sticks, and stones, and separate the small beans from the larger ; 
performing all the said operations at once. ALTERA. 





COAL WASHING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—In answer to the inquiry of T. C., we beg to say that we are making 
continually, all sorts of machinery for separating coal and iron ore, &c., 
according to size and specific gravity. The former end is achieved by 
passing the materials through drums made of perforated metal sheets, and 
the laiter by hing ur hing hi are so arranged that the 
pure coal is taken off from the surface by self-acting simple mechanism, 
and with a minimum waste of water. The common size washing machine 
works over and separates sixty bushels of coal about three-eighths to an 
inch and three quarters in size of pieces per hour, and delivers the clean 
coals and stones in separate wagons. Buass and Co. 

Barop, near Dortmund, Prussia, Ist May, 1865. 








MEETING NEXT WEEK. 

IxsTiTUTION oF CiviL ENGINEERS.— Tuesday, May 9th, at 8 p.m. Re- 
newed discussion on ‘‘ Uniform Stress in Girder Work,” and “On the 
Maintenance of Railway Roliing Steck.” By Mr. E. Fletcher. 

Socigty OF ENGINKERS.— Monday May 8th, Discussion on Mr. King’s paper 
“ On Irrigation with Town Sewage,” at 7 p.m. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each . The charge for four lines and 
under is three shillengs ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tus ENGUNEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two doublenumbers) £1 118. 6d. 


If credit be taken, an extra charge of two shillings and sixpence annum 
will be made. tad ” - 
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163, Strand, London, W.C. 
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TRIAL TRIPS. 


THE “ measured mile ” has no existence as an institution 
on the Clyde, and Scottish shipbuilders and engineers now 
and then find in the fact a ground for complaint. They 
state, and with some appearance of truth, that they com- 
pete on unfavourable terms with their rivals on the 
Thames, inasmuch as the system on which trial trips are 
conducted on the latter river is better calculated than that 
obtaining on the former to bring out every good point 
about a vessel and her machinery, while those things 
which are objectionable are easily kept in the background, 
even without the presence of any desire on the part of 
engineers or shipbuilders to act disingenuously. On more 
than one occasion attempts have been made to procure the 
establishment of a measured mile in Scottish waters, for- 
tunately, we think, without success. ‘The fact is that the 
run from the Cloch to the Cumbrae light, a distance of 
13°66 knots, is so infinitely superior to our measured mile 
as a test of the real capabilities of a ship, that customers 
will not willingly abandon it ; and even though the entire 
distance were parcelled out into separate miles with 
suitable posts or buoys, those who resort to the Clyde 
for their machinery would not be satisfied by a series 
of runs back and forth between any two of them, 
after the fashion popular elsewhere. Some fifteen or twenty 

ears since a mile was actually measured in the Gareloch 
or Mr. Robert Napier, but it is seldom or never used as a 
trial course. It is true that it is in some respects incon- 
veniently situated, possibly now and then not to be had 
access to without running a little risk. But this fact will 
not wholly account for the neglect with which it is treated. 
In me | respects it is exceedingly well adapted to its 
intended purpose ; it is nearly tideless—that is to say, so 





far free from current that _ is but little affected 
whether running up or down. In the deep-rooted prejudice 

inst short runs as a test of speed entertained by those 
who perfectly comprehend the true value of a trial trip, 
must be sought the unpopularity of a system which perha 
only obtains on the ‘Thames because nothing better can 
easily had. Those familiar with the working of both systems 
will weimagine join with us in considering that much of the 
favour enjoyed j Clyde shipbuilders and Clyde engineers, 
is due not a little to the fact that trial trips north of the 
Tweed are really competent to act the part of exponents of 
a ship’s capabilities, inasmuch as the conditions of the test 
are such as approximate very closely to those under 
which the ship will have to perform her ordinary 
duties. She may meet with rougher water, faster 
tides, and higher winds; but as far as the ma- 
chinery is concerned “jockeying” is almost out of the 
question. If aset of boilers maintain their pressure steadily 
under the vicissitudes of a thirty or forty miles’ ran—and 
trial trips are not confined to “ running the lights ”"—it may 
be assumed that they will continue to perform equally well 
although the run should be extended to ten or even to fifty 
times the distance. As much certainly cannot be said of 
the measured-mile system, under which such peculiar facili- 
ties are held out for “jockeying” that, as we once heard 
an old engineer remark, “It was ay a clear flyin’ in the face 
o’ Providence to neglect such opportunities.” _ Whether 
they are neglected or not depends a good deal on the 
spirit in which the trial is conducted. It may be said that 
we speak harshly when we state that fair trials on the 
measured mile are the exception instead of being the rule. 
The whole question of severity, however, turns on what is 
and what is not to be considered fair. If a trial trip is in- 
tended to test the powers of aship when discharging the duty 
for which she has been constructed, to afford, in fact, some 
guarantee of the speed she may be expected to maintain on 
a regular voyage, then by far the larger proportion of trial 
trips at a measured mile, either in the Thames or in any 
other water where the system obtains, is unfair. If they 
are intended merely to show what the ship can or cannot do 
when tested under exceptional circumstances, when every 
art is exhausted to maintain a maximum pressure of steam 
and number of revolutionsofthe machinery fora few minutes, 
then are the trials fair. But in either case they are equally 
valueless—equally incapable of serving any good purpose, 
or of competing with the Clyde trials, which really are, to 
a great extent, what all trials profess to be—tests of the 
power of the ship asa sea-going steamer; and we trust that 
the day is far distant when the measured mile will supersede 
the run from the Cloch to Cumbrae. 

The faults of the system should not be charged exclu- 
sively on those who, finding it ready made to their hand, 
proceed to carry it out on recognised principles. Strictly 
speaking, there is nothing dishonest in cutting off the feed 
from the boilers during the actual run; or in dispensing 
with blowing off, even in cases where the boilers are fitted 
with brine pumps ; or in stimulating the stokers to abnor- 
mal exertions by promises of reward ; or in conducting the 
trial while there is hardly sufficient load on board to keep 
the vessel from turning turtle; or in putting on an extra 
engine-room staff, in order that bearings may not become 
hot while water and attention can keep them cool, Yet it 
is not easy to draw the line and assert that these things, 
and half a dozen others of the same character, display 
nothing more than a legitimate care on the part of those in 
charge to get the best possible result from the machinery, 
and yet that it would be highly reprehensible to throw 
buckets of turpentine over the coal, or to purposely mis- 
calculate the average when working out the mean speed 
from the result of the separate runs. ‘The system is 
vicious because it holds out temptations which frail 
human nature can hardly resist, and the result is that 
“ jockeying” has come to be a a perfectly legiti- 
mate proceeding for which due allowance is made by every 
one acquainted with the subject, and thus trial trips are 
often far more a test of the skill of those in charge of the 
machinery than of the true powers of the ship—a fact which 
sometimes comesout with startling prominence when a vessel 
is tested by different engine-room crews under similar 
conditions of wind, tide, and load. According to a 
recognised a principle a man is at liberty to puff his 
wares as much as he pleases so long as he affords the pur- 
chaser an opportunity of judging of their merits by personal 
observation. Very few would be disposed to invest their 
capital in a “desirable residence” on the faith of an auc- 
tioneer’s protestations—protestations, it is very well known, 
which merely represent the jargon of a trade. Puffing may 
be legal, but it is none the less demoralising ; and knowing, 
as we do after what fashion trial trips are conducted in this 
country,we confess that the published results commonly read 
too much like the puff of a Robins to possess any great value 
in our eyes. It is not, in short, easy to invent any system 
better calculated to foster dishonesty than the measured 
mile, and we find it difficult to attach much blame to those 
who succumb to its temptations. The Admiralty is per- 
fectly well aware of their existence, and it issues a code of 
instructions which, if rigidly observed would do much to 
obviate every objection. As far as possible, Government 
ships are to be tested under normal conditions of feed and 
firing, and as these rules are carried out with more or less 
care, Admiralty trials on the Thames do possessacertain value 
which those of private firmstoo often lack. In thecommercial 
marine but one great principle is observed, that all is 
fair in love, in war, and at the measured mile. The 
popularity of an observance is, however no guarantee for its 
morality. 

It is not only possible, but to the last degree probable, 
that our northern friends would just as willingly avail 
themselves of the peculiar privileges afforded by the 
measured mile as the people of any other nation; and we 
have no intention of upholding the candour and honesty of 
the engineers north of the Tweed as being superior to those 
of their southern brethren. Just now we speak of systems, 
not of men; and the long run trial trips of the Clyde we 
believe to act such a part that jockeying is nearly, or quite, 
out of the question. That some-trace of it exists we do not 
dispute, but it is altogether of the less objectionable kind. 





Feed cannot be turned off for a continuous run of many 
hours’ duration. Stokers cannot hold out for ever without 
fatigue ; fires cannot always remain clean, and no time is 
afforded for cooling a bearing, or for bottling up steam. 
In trips at the measured mile any period which is thought 
best, within reasonable limits, may be suffered to elapse 
between the completion of one run and the beginning of the 
next. It is thus nothing exceptional that each run 
should extend at least a mile beyond the measured dis- 
tance; and it is while the ship is traversing this space 
that the feed is turned on, the engines slowed down a 
few revolutions per minute, bearings cooled, and the fires 
brought to the best possible condition, so that the presence 
of raw coal may not interfere with their efficiency during 
the few minutes occupied in running from post to post. 
On a long run no such breathing space is permitted, and, 
as a result, long runs possess real value, The authenti- 
cated results of such trips in some measure answer the 
purpose of a diploma of merit, on which many men would 
hardly hesitate to purchase a ship without further 
inquiry. It is true that they do not show what can be 
expected from the machinery as a maximum effort; but 
they do afford information of infinitely greater value; they 
tell the purchaser what he may expect from his ship with 
her cargo on board a thousand miles from land; and thus, 
dean the speeds of ocean steamers on the Clyde are, 
as deduced from trial trips, often below those obtained 
in other waters, we find that Clyde-built ships and 
engines enjoy a reputation second to none—a repata- 
tion based on firmer ground than the data of a trial trip 
can possibly supply. 

We have avoided, for the present, the consideration of 
any of the strictly scientific questions connected with 
different methods of testing the speed of a ship. Such 
questions have been made the subject of warm discussion 
ere now, and they are far from being devoid of interest. 
Weare disposed to think, however, that so long as “ jockey- 
ing” is habitual, refined scientific research is simply absurd. 
The moral element cannot be eliminated, and so long as the 
speed of a ship is a question not so much of the shape of 
her hull or of the design of her engines, as of the greater or 
less exertion which is made to obtain a high speed by every 
available method, it will not be of much service to calculate 
the force of the wind or the speed of the current to three or 
four places of decimals. ‘I'rial trips either possess value or 
they do not. What their true value is, is we think hardly 
matter for discussion. In the legitimate sense they are 
strictly experiments intended to teach us the capabilities of 
a particular hull and a particular set of machinery under 
normal working conditions. “ Jockeying” absolutely de- 
feats the object had in view, and as the measured mile and 
“ jockeying ” are apparently inseparable, save in a few ex- 
ceptional cases, we are disposed to believe that Scottish 
shipbuilders have acted the better part in resorting to long 
runs as a means of testing their handiwork, while cus- 
tomers display a clearness of perception worthy of some 

raise in consistently preferring such a test to that afforded 
& the measured mile, 


THE WEAR AND TEAR OF STEAM BOILERS, 


THE wear and tear of steam boilers may be said to form 
as popular a subject as a question surrounded with techni- 
calities well can be. We are all of us, engineers or not, 
personally involved in it. Atthe very place weare writing, in 
the very heart of London, there is more than one steam boiler 
in dangerous proximity, and an explosion might at any 
moment oblige us to drop our editorial pen. Every railway 
traveller is personally interested inthe matter—especially 
in these times, when, as has occurred this year, a locomotive 
explosion takes place monthly, The subject has also a wide 
tockalanl popularity, as every class of engineers on land or 
at sea, have to do with either a marine, a portable, a sta- 
tionary, or a locomotive, boiler. And undoubtedly an explo- 
sion—whetherit be only of thenon-hazardous class that leads 
to the renewal of a boiler costing 20s., or perhaps 40s. per 
ewt., or of the destractive kind which, as that at Aberdare 
last year, killed thirteen persons and injured nearly three 
times as many—can generally be traced to unobstructed wear 
and tear. In at least nine cases out of ten—in, perhaps, 
ninety-nine in a hundred—a jury of competent engineers 
would come to the conclusion that a given explosion is 
rather caused by the weakness of the boiler than by the 
strength of the steam. It has been well observed 
that the best constructed boiler is that which, other 
circumstances being equal, shows in a given time the least 
wear and tear; and is the farthest removed from those re- 

airs or that renewal, which, if neglected, must sooner or 
bor lead to an explosion. In fact, the fragments of an 
exploded boiler always show two classes of rupture—a pri- 
mary kind due to wear and tear, and a secondary kind, 
caused by the sudden loosening of fearfully powerful forces, 
bursting the iron bonds in which they were imprisoned only 
a few moments previous. 

It is thus not without satisfaction that we have laid 
before our readers a — on this very question, and 
one apparently the product of much labour and some 
thought. It might seem, at first sight, almost an 
anomaly to read such a technical work before the 
Society of Arts, which does not profess to be an engiaeer- 
ing body. But in the first place there are a great num- 
ber of engineers amongst its three thousand members, 
and many of considerable eminence. In the next—leav- 
ing out much that we might say as to the real value of any 
impromptu and improvise discussion—it is a question 
whether such a generally interesting subject is not better 
discussed by the public at large than by the dozen or so of 
professional men who vaguely talk about it at such profes- 
sional meetings as those at Great George-street or in Saint 
Martin’s Hall. Differing, at any rate, from the Great 
George-street authorities, the Society of Arts afford every 
publicity to questions treated on at their meetings, and do 
not wait for two or three years till they deign to print a 
sparsely-circulated pamphlet. And the frequency of explo- 
sions, the rapid and ever increasing spread of steam power, 
the immense interests of valuable life and property de- 
pendent on the safe management of steam boilers, render it 
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as popularly diffused as possible. 

Mr. Paget’s paper deserves some thought from com- 
petent judges; and we feel inclined to assert that 
it is either the most arrant rubbish that was ever 
written on the subject, or the most important inquiry 
into the matter that has appeared fora long time. Starting 
from the results of a careful examination of some forty 
official reports and diagrams laid before the Board of 
Trade, of the reports of the engineers of the different boiler 
insurance companies, of the results deduced from observa- 
tions made by the engineer surveyors of the Board of 
Trade, of many facts recorded in a number of attested 
French, German, and American documents, the author 
strives to show that the usual mode of estimating the 
strength and proportioning boilers is defective in prin- 
ciple—defective, as it leaves out of notice the im- 
pulsive strains so often happening in practice; because 
it is based on the assumption of the existence of a 
correct cylinder internally; and because the existence 
of what Mr. Paget terms a “ bulging strain” is entirely 
left out of account. He deduces the result that a boiler 
subjected to internal tension, needs, like a railway 
girder, stiffness as well as ultimate strength. ‘To obviate 
the furrows or channels, always sooner or later noticed in 
old boilers, lateral strength is required in the shell just as 
much as in the internal flues. What the author, besides, 
evidently thinks is much needed, is the carrying out of an 
examination into the effect of internal pressure on the 
elasticity and ultimate strength of materials. 

While to resist cold pressure the thicker the plate 
the better, a minimum of thinness is required to conduct 
the heat. These two apparently incompatible condi- 
tions can only be reconciled by the use of a thin plate, 
strengthened by means of deep bands of T or angle iron ; 
or, in externally-fired boilers, by. means of such seams as 
those of Mr. Adamson of Hyde, the patent for which is 
now almost extinct. ‘This paper, for the first time, draws 
attention to a remarkable analogy between the mechanical 
effectsjof heat, and the mechanical effects of strains beyond 
the limits of elasticity—both kinds causing what has been 
long popularly termed the “ crystallisation” of wrought 
iron. Passing from thence to the chemical and other effects 
of the fuel on the plates, the writer further strengthens 
his argument that a boiler should have a minimum of thin- 
ness in the plates; and not merely to obviate wear and 
tear as much as possible, but also as a means of economy of 
fuel. Mr. Paget’s very probable explanation of the curious 
aud important phenomenon of the “ pitting” of boiler 
plates is worthy of careful perusal. ‘The theory advanced at 
least posgesses the merit of simplicity. Pitting is ascribed 
to the voltaic action between the interlaced portions of 
wrought iron plates, which are well known to be not 
electro-homogeneous. This view is supported by the 
observed fact that fused, and therefore homogeneous, metal, 
such as cast or Bessemer steel, is generally free from 
this kind of corrosion. 

Examining the different systems more or less adopted in 
all civilised countries for regulating the use of steam boilers, 
the writer points out the respective deficiencies of the Con- 
tinental, and of the English and American, systems. The 
plan of periodical,inspections, adopted by the Manchester 
boiler companies, and by the marine department of the 
Board of Trade, is the only correct one. Its defect is that 
we have notj enough of it—that there do not seem to be 
sufficient existing stimuli to cause the general adoption of 
periodical scientific inspection by boiler owners ; that, 
contrary to the acute American law bearing on the 
boilers of steam vessels, the onus of disproof of negligence 
is not put on the owner of an exploded boiler. In 
case of any explosion, the coroner of the district in which 
it happens should be able to call on the Home-office for 
scientific assistance in unravelling the tangled thread of a 
generally very complicated question. ‘The Secretary for 
Home Affairs could then depute any competent engineer to 
examine the matter, and to aid the coroner with his advice. 
It seems a very self-evident proposition that any one who 
can afford to keep a boiler can also afford to keep it in a 
safe state. If he cannot, he would do best for all con- 
cerned to stop it; and if his criminal negligence or 
ignorance should lead to fatal results, he ought to accord- 
ingly suffer in purse, if not in person. The mere fact that 
a scientific examination into the cause of any explosion 
is impending, would soon do away with the irrational 
systems of buying boiler work by weight, of employing 
cheap and therefore inferior attendance, and of procrastina- 
ting necessary repairs. As it is, the usual examination 
into any occurrence of the kind is simply futile; the jur 
know nothing about it; the men injured are too poor ao | 
too ignorant to protect themselves at law ; and the work- 
house is annually recruited by a squad of helpless victims, 
Last of all, the use of the hydraulic test is examined as to 
the necessity for its application to new and old boi'ers as a 
means of detecting weaknesses through defective material 
or hidden wear and tear. It is shown that, righily and 
cautiously applied, it is the best and safest means for the 
purpose, and that the argument about its danger to boilers 
which cannot be examined internally cuts both ways. If 
you cannot get inside, you are in the dark as to its state; 
and must you, therefore, wait till it explodes, or until the 
uncertain period when the tubes of a tubular boiler have to 
be renewed ? 

Mr. Paget’s paper is thus, as will be observed, a collection 
of hundreds of substantiated facts which, at any rate, have 
been never previously placed in juxtaposition. One of the 
main bases of the author’s arguments have been afforded 
by the Board of Trade Reports of the Inspectors of Kail- 
ways. It is possible that that very able and courteous 
officer, Captain Tyler, may not have been able to do much 
directly to prevent locomotive explosions ; but, at any rate, 
his reports, and those of his predecessors and colleagues, 
may yet form a foundation for the correction of our still 
very defective management of boiler power. 





Ws regret to learn that Sir com Paxton, director of the Midland 
and other lines, has announced his intention of retiring from the 
representation of Coventry.—Railoay News. 


necessary that knowledge of the kind in question should be | 
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ON THE SUPPLY OF LOCOMOTIVE BOILERS 
WITH WATER. 
By Zeran Coisurn, Memb. Inst. C.E. 

THE ordinary temperature of the water within a loco- 
motive boiler when at work is 350 deg., corresponding to 
a pressure of 120 1b. ‘The temperature .of the feed-water 
varies, according to that of the air, from 32 deg. to 60 deg. 
or more, and it may be set down as 50 deg. on the average. 
In evaporation, an amount of heat is imparted to the water 
equal to raising it to a temperature of 1,220 deg., or to 
1,170deg. aboveitsaverage original temperature. Andof this, 
300 deg. are imparted by the water as water, before eva- 
poration, and 870 deg. in the course of actual evaporation 
itself. Thus, for every cubic foot of water evaporated, 
more than one-fourth of the total heat imparted to it is 
given to it while it retains the liquid state; and, in this 
preparatory work of evaporation, more than one-fourth of 
all the fuel consumed, and more than one-fourth of the 
grate area and heating surface of the locomotive boiler, are 
employed. Thus, if a boiler, weighing,without water, 74 tons, 
and containing 1,170 square feet of heating surface, were re- 
quisite to evaporate 200 cubic feet of water per hour, from 
a temperature of 50 deg., into steam of 120 lb. pressure, 
then a boiler weighing 54 tons, and containing 870 square 
feet of heating surface, would suffice for evaporating the 
same quantity of water per hour, could it be previously 
heated, by any means external to the engine, to 350 deg. 
And the saving of fuel on the engine would be ;°.°;1b., or, 
say, one-fourth that now required, although the quantity 
thus saved would still be required to effect the heating of 
the feed-water, say, in fixed boilers at the water stations. 

It might be said that, in saving two tons or so in the 
weight of a locomotive boiler, and to incur, for this pur- 
pose, the cost of fixed boilers, would represent no real | 
saving. And the same might be said of a saving of one- | 
fourth of the fuel burnt in a locomotive, if the fuel thus 
saved were to be burnt under a fixed boiler at a water sta- 
tion. But is to be borne in mind that a direct expense 
attends the movement of every ton of the weight of a | 
locomotive engine and of every pound of its supplies, 
whether of fuel or water. Without going carefully into | 
the statistics of working of British railways, it may be said 
that the prime cost attendant upon the movement of one 
ton of the gross weight of a train varies from !d. to 3d. 
per mile, according to whether the train is a slow goods 
train or an express passenger train. An average cost of 
one farthing per gross ton per mile may be safely taken as 
applicable to the whole movement of trains upon English 
lines, this cost covering the repairs of rolling stock and 
permanent way, wages of engine men, cost of fuel, oil, &c., 
but excluding those charges of the traffic department 
whick are independent of the mere weight of trains moved. 
In a locomotive engine, in which two tons of weight are 
saved from the boiler itself, a further saving of half a ton 
would be had in the constant quantity of water in the 
boiler, with which the engine is started and worked, and 
with which it must return at the end of its journey. 
With a saving of 24 tons in the weight of the boiler and | 
its contained water, a further saving would be effected in 
the weight of the frames, wheels, axles, and springs 
supporting it, a saving which may be reasonably taken at 
one ton. ‘hus, with a 30-ton engine, of which the boiler 
and water weigh 103 tons, a saving of 24 tons of the! 
latter weight would afford a total saving, whereby the 
whole weight of the engine would be diminished to 263 
tons. It will be understood that, in the present case, the 
same steam tractive force is to be exerted upon the train, 
whether the supposed saving of weight be or be not made 
in the boiler. for, of course, if the total quantity of 
steam produced and worked were to be diminished in 
proportion to the diminution of weight of the boiler, then 
would the weight of 30 tons, in one case, be diminished to 
something like 22 tons in the other. Of two engines, con- 
structed alike except in respect of their dimensions, and , 
worked alike in all respects, that of 22 tons weight would be 
clearly inferior in power to that of 50 tons. But in the 
present comparison of two engines, in one of which a 
saving in the weight of the boiler was effected merely by 
feeding it with water already heated to the point at which 
the steam is formed, it is intended and expected that the 
two engines shall have the same steam tractive force, and that 
the same weight of steam shall be produced in a given time 
in both. The saving in weight then could only affect the 
adhesion of the engine, but here there would appear to be 
a ready remedy, either by coupling the driving wheels and 
trailing wheels in passenger engines, or by causing a portion 
of the weight of the tender to rest upon the framing of the 
engine, as for a long time practised by some of the 
American makers, and more recently by M. Beugniot, of 
Messrs, André Koechlin and Co., of Mulhouse. lt might 
be suggested that the tender should itself form a part of 
the engine, as in a tank engine, but the plan hereinafter 
considered would hardly permit of placing the tank upon 
the engine frame. ‘The fuel could be carried in bunkers 
upon the foot-plate, but as it is burnt away the adhesion 
afforded by its own weight is lost. Whatever the fuel 
required to be carried, with feed-water at the ordinary 
temperature, three-fourths of this quantity would suffice 
for the same distance where the water was previously 
heated to 350 deg. Thus, if 2 tons were carried in the first 
case, 14 tons would suffice, on starting, in the latter case. 
And, if the fuel be nearly exhausted at the terminus, the 
average weight of fuel carried over the whole distance 
will be practically one-half that with which the engine 
started; and this will be the case, no matter how often 
fuel is taken on the way, so long as none is taken until the | 
previous supply is burnt out. So the fuel carried over the | 
whole distance, taking the case of a supply of 2 tons in | 
starting with cold feed-water, and 1} tons in starting with 
water at 350 deg., would be 1 ton in the former, and $ ton 
in the latter case, showing a still further saving of weight, | 
making, in all, nearly or quite 4 tons, representing a saving | 
of ld. per mile in cost of movement, corresponding to a 
saving of half a million sterling yearly on the train mileage 
of the railways of Great Britain. It should be said, in 
order to form a just comparison of this saving, that the 








average costof working, exclusive of the traffic charges 
not directly dependent upon the weight of trains, is about 
ls. 6d. per train mile. This would appear to give the 
average weight of engine, tender, and train, as 72 tonsonly, 
and it should be said, therefore, that the comparison of cost 
is intended to apply more especially to the class of traffic 
conducted at comparatively high rates of speed. 

It might not, however, be convenient in practice to heat 
the feed-water to 350 deg. before supplying it to the tender, 
Under the ordinary conditions of working large fixed 
boilers, a temperature of 300 deg., corresponding to 50 lb. 
pressure per square inch, would, perhaps, be found pre- 
ferable. For large boilers, worked to 120 1b., might not be 
considered quite as safe as could be wished, and the “ tank,” 
or vessel on the tender destined to receive feed-water 
under that pressure, would require to be at least as strong 
as the locomotive boiler itself. The connection between a 
fixed boiler and a tender under such pressure might appear 
to present some difficulty; but this is more apparent than 
real, since more than one connection, easily made and 
easily unmade, has been devised. If, therefore, an objec- 
tion existed against fixed boilers working at so high a 
pressure as 120 1b., boilers loaded to 50 lb. might be substi- 
tuted. With this pressure, corresponding to 300 deg., the 
saviug, as compared with feed-water at 50 deg., would be 
rather more than one-fifth, instead of one-fourth, as already 
estimated. ‘There would be a further advantage, however, 
inasmuch as, all the water having been previously boiled, 
its sulphate of lime, chalk, &c., would be deposited, and it 
would be delivered in a nearly pure state to the locomotive 
boiler. In a fixed boiler, with one or two flues, a thick 
deposit of scale, if it be allowed to form, may be generally 
removed without much difficulty; but in a locomotive 
boiler, any considerable formation of scale causes much and 
permanent injury to the fire-box and the lower tubes, 

The tank of an ordinary locomotive tender would be 
wholly incapable, both from its form and thickness, of 
withstanding an internal pressure of even 50 1b. per square 
inch. ‘To receive and contain water under that pressure it 
would require to be cylindrical in form, and of a thickness 
greater than }in., which is the thickness of plates commonly 
employed in the construction of the tanks of locomotive 
tenders. But it does not follow that the weight of ma- 


‘terial in a strong receptacle of the same capacity need, 


therefore, be greater than that in the present tank. Fora 
tank of 1,500 gallons, or 240 cubic feet capacity, the usual 
proportions would be not far from these :— Length, 15ft. ; 
width, 74ft.; depth, 3ft.; length of wings, each, Oft.; and 
width, each, 2ft. Such a tank would have 343 square feet 
of surface, and, with angle irons and rivets, and in tin, 
plates, would weigh nearly 2, tons. Buta cylinder, 43ft. in 
diameter and 15ft. long, with hemispherical ends, would 
have but about 250 square feet of surface, and if of 
3in, plates—which would be quite strong enough for 


‘a pressure of 50 lb., it would not weigh more than 2 tons. 


With 1,500 gallons of water at 300 deg.—the density 
being then considerably less than at 50 deg., the weight 
carried in the tank would be about 6 tons 13 ewt.; and, as 
already suggested, the coal, to the extent of 60 cubic feet, 
or 14 tons, could be readily placed in bunkers fixed in con- 
nection with the foot plate of the engine. The tender 
would thus weigh, perhaps, 15 tons charged ; for although 
the gross weight carried might be under 8 tons, the framing, 
acting as a distance piece between the engine and train, 
and receiving all the shocks consequent upon starting and 
stopping, could not well weigh less, with its wheels and 
axles, than 6} tons. Even if it weighed 8 tons, the whole 
weight of the tender would be under the weight of other 
tenders now carrying 1,500 gallons, for the supply of the 
fastest express engines. 

The next point to be considered in connection with this 
mode of supplying water to locomotives would be that of 
feeding the water to the boiler without the employment of 
either the Injector or pumps. It is evident that, with 
water under pressure, it might be easily forced, by that 
pressure, to a point higher than the water level in the 
boiler, and that, when once at this height, and when placed 


| in equilibrium with the pressure in the boiler, it would 
| flow into the latter by its own gravity, as in the feed-water 


apparatus of Mr. Routledge, of Manchester. With the 
water in the tender under a pressure of 50 1b, or 
even of 5b. per square inch, it would rise into a receiver 
say 8ft. or 10ft. above the bottom of the tank, supposing 
this receiver to be at the time open to the atmosphere. 
Once within this receiver the communication with the 
tank might be closed, and a pipe from the boiler be 
opened into it, so as to secure a uniform pressure in 
the boiler and in the receiver. The water in the receiver 
would then, as long as it was above the water level in the 
boiler, flow into the latter by gravity. The receiver might 
be, say, 4ft. in diameter and 4ft. high, with a flat top, 
stayed directly to the cylindrical portion of the tank upon 
which it was placed. The weight here would be, in all, 
= ton, but the water content would, at the same time, 
amount to 50 cubic feet, or 312 gallons, and this might be 
made to serve as a part of the capacity of the tank itself, 
in other words, the tank might be 4ft. in diameter and 15ft. 
long, or 44ft. in diameter and 12ft. long, so that the whole 
weight would not much, if at all, exceed 2 tons, as before 
estimated. A 6-in. pipe would rise, from near the bottom 
of the tank, through its upper side, into and nearly to the 
top of the receiver. A cast iron dise or cone would be 
placed over the top of this pipe, to break the force of the 
rising column of water, and to assist in throwing it down 
into the receiver ; and to prevent the rapid wear occasioned 
by the forcible descent of water upon iron plates, the 
bottom of the receiver would derive much protection from 
a sheet iron dash-plate suspended at a short distance above 
it. On opening a valve in or upon the mouth of 


| this pipe, the water from the tank would rush into 


and fill the receiver, in virtue of the pressure upon 
the water in the tank, the receiver being sup 

to be open to the atmosphere, so far, at least, as an 
opening would be provided by a small pipe with a stop- 
valve, worked in communication with that governing the 
ising main from the tank. If by closing these two cocks 
or  &-. (and which, indeed, might easily be made in one 
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and the same piece of metal) the receiver was at the same 
instant placed in communication with the boiler, the former, 
being the higher, would, of course, discharge its contents 
by gravity into the latter. The communication with the 
boiler would, of course, open both from the steam space 
and the water space. The details are so simple, and, it is 
believed, so easily understood from the general indication 
already given of the purpose and action of the apparatus, 
that it has not been thought necessary to illustrate them 
here, from drawings already made to a working scale. 

So long as the water forced up into the receiver was at a 
temperature of 300 deg., the condensation of steam of 
350 deg., admitted upon its surface, could not be large in 
amount, and whatever was thus condensed would imme- 
diately flow back to the boiler, with its full equivalent of 
heat retained in the feed-water, and thus without any real 
loss. Nor, with the water in the receiver at 300 deg., and 
the steam acting upon it at 350 deg., would the difference 
in temperature be such as to endanger the durability of 
the material of the receiver, by any change in its sub- 
stance owing to irregular expansion and contraction due to 
difference of temperature at different parts of the receiver. 

The receiver itself would need to be well protected against 
the radiation of heat, as, otherwise, a considerable portion 
of any gain otherwise attainable would be lost, and, indeed, 
if the water in the tank were to cool below about 225 deg., 
the pressure of its own steam upon its surface would not 
be sufficient to force it up into the receiver. The receiver, 
it is true, might, in such case be filled by first charging it 
with steam and then condensing this soas to form a partial 
vacuum. The pipes and cocks necessary to effect this 
would add something, although not much, to the com- 
plication of apparatus, and it might, perhaps, be found 
desirable to adopt them, but in no ordinary case would the 
pressure in the tank fall below 15 lb. per inch, if as low. 
The steam fire-engines of the London Fire Engine Estab- 
lishment are kept with their water at 225 deg., while stand- 
ing in the station, by means of a gasjet whichis constantly 
kept burning within the fire-box, and it might be thought 
worth while, therefore, to maintain a large lamp flame 
within a flue running through the tender tank already 
described. ‘The tank would, of course, be fitted with its 
safety valve and pressure gauge in the manner of a steam 
boiler, and the receiver would have a gauge to show the 
height of the water within it, although this would not so 
much matter, as its action or otherwise would show when 
it was or was notempty. In ordinary working a receiver 
of from 40 to 50 cubic feet capacity would be emptied in 
about twenty minutes, when the movement of a single 
valve would at once refill it, and on the subsequent move- 
ment of this valve to its original position the contents of 
the receiver would flow into the boiler. The connection of 
the steam and water pipes, between the tender and the 
boiler, would be by copper pipes having long and easy 
bends, and which, therefore, would be flexible under a con- 
siderable alteration of the relative positions of the engine 
and tender. This mode of connection, it is understood, has 
already been found to answer its purpose in the system of 
steam tenders employed upon the Great Northern Railway. 

To set against the whole system described there is a cer- 
tain amount of complication, not, perhaps, so formidable as 
it might appear to be before the details of the arrangement 
were shown, and there is the further charge of fixed 
boilers and connections to the tenders at water stations. 
It might be urged, perhaps, in addition, that the tanks of 
the tenders, being under pressure, migkt be in danger of 
explosion, bat their strength would be so far in excess of 
the pressure, and there would be such thorough means of 
internal inspection—while, too, no fire would reach any of the 
surfaces of the tender tank—that the risk of explosion would 
be far more remote than in the present locomotive boiler. 

On the other hand, there is the saving in weight of the 
boiler, engine framing, &c., in consequence of the lessened 
work to be done in evaporation, and there is the saving due 
to feeding the boiler with water already practically purified 
by boiling. And there is the saving due to the suppression 
of pumps, injectors, &c., in feeding the boiler. 

‘The trialof the system wouldnot involve the change of the 
whole stock of tenders upon aline. One or more might be 
made with strong cylindrical tanks, with fittings to connect 
with one or more boilers already down at convenient parts 
of the line, and on many lines the exigencies of repairs or 
other work have led to the establishment of fixed boilers of 
a power sufficient to test the advantages or otherwise of the 
plan herein considered. 

It would probably be found that the average evaporation 
in fixed boilers would exceed thdt in locomotives in full 
work, and it is probable that a quality of coal could be 
burntunder the former which would not answer for the latter, 
so that a saving beyond what has been considered might, 
perhaps, be attained. 








Forgien AND CorontAL Jorrines.—A letter from Galatz says :— 
“The works on the railway from Routchouck to Varna are advancing 
actively ; Russia, on her side, has determined upon the construction 
of a line from Odessa to Czernovitz, in the Bukovina, destined to 
connect her provinces on the Black Sea with Germany. The steam 
despatch boat, the Magicien, Captain Cadiov, commander of the 
French naval station, has left for Giurgevo. This vessel will be 
favourably remembered at Galatz, as during the winter her officers 
end crew have been the means of extinguishing several fires, and 
have rendered other services to the inhabitants.”—A Rassian rail- 
way between the Black and Caspian Seas is progressing rapidly, 
20,000 forced labourers being employed.—The Sultan has ordered 
machinery and engineers from England to work coal mines in Turkey 
on his own account.—A silver mine, near Virginia City, near 
the Sierra Nevada, is the largest yet discovered. The vein 
is 156ft. thick and four miles long.—The Vigie of Cherbourg 
States that the roadstead of that port will present an inte- 
resting sight next summer, in consequence of the creation 
of a second fleet of ironsides, to which will be given the name of 
the Channel squadron, and for which all the arrangements 
are made. The iron-coated squadron will consist of the iron-plated 
frigate Flandre, which is being completed with all speed; the 
Magenta, Heroine, and the Gauloise. Two foreign squadrons, it is 
said by the Vigie, are expected towards the end of July; and a 
Russian fleet, composed of the iron-coated frigates Sebastopol and 
Petropawloski, the iron-coated corvette Smerch, built the 
model of the Danish corvette Rolf Krake, and the iron-coated tower 
apn Vechoun, Koldoun, and Edinogor, lately fitted out for sea. 

squadron is to sail from Cronstadt at the beginning of June, 
and to proceed direct to Cherbourg. 





Queenstown DocxyArp.—The maps and plans of the proposed 
Government Dockyard at Queenstown, Cork, have been received at 
the Admiralty office at the former port, and are accompanied by an 
order for the immediate commencement of the works. The docks 
will extend from the eastern end of Haulbowline on to what is called 
the Spit Bank and Ratty Island. 

Devon anp Somerset Ramtway.—For some months past the 
Devon and Somerset Railway Company have been negotiating ‘with 
Messrs. Pickering and Co., contractors, London, for carrying out this 
line, the contract between Mr. Climie, the original contractor, and 
this company having been annulled. Messrs. Pickering arrived at 
Barnstable on Friday last, and they rt that the preliminaries are 
now settled and the contract signed. It is their intention forthwith 
to proceed with the undertaking. They have already engaged a 
number of workmen, and yesterday morning a commencement of 
the work was made near Barnstaple.— Western Morning News. 

Rartway Extension In France.—( From our C lent. )— 
The Western of France Railway Company has now completed its 
line from Paris to Rennes and Brest, having inaugurated the last 
section from Guingamp to Brest. The line from Rennes to Brest 
comprises twenty-two stations, The new section embraces some 
heavy earthworks. Thus the Plovaret cutting is carried through 
the hardest granite for a distance for 5,00Uft., the maximum depth 
being 76ft. There is also a viaduct, a few miles further on, upwards 
of 900ft. long, carried on fourteen arches, and having a maximum 
height of 200ft. 

Iron SuipsuitpiInc AT Prymouta.—It is proposed to form a 
limited liability company to purchase the freehold property called 
Queen Anne’s Ship-yard, and also the present business now carried 
on there, to erect an establishment for shipbuilding in iron and wood, 
and for carrying on mechanical engineering in all its branches. 
The yard is situate near Sutton Harbour, forming the seaboard of 
Catwater anchorage, and completely sheltered by the Plymouth 
Breakwater and the peninsula of Mount Batten, and commanded by 
the guns of the Citadel. The branch station of the South Devon 
Railway Company is near to it. The frontage is to be 1,200ft. 

Great INDIAN PentnsuLaR Ratwway.—The Bombay Times gives 
the following facts in connection with the loss incurred by way of 
compensation paid to persons in this country as damages incurred by 
the company in consequence of their inability to convey goods in 
safety entrusted to them for delivery by railway. During the past 
year the t paid for comp tion as sanctioned by Government 
amounted to upwards of 7,88,0U0 rupees, and this enormous sum was 
thus divided under each month. In January, 9,428 rupees ; February, 
53,872 rupees; March, 11,038 rupees; April, 87,756 rupees; May, 
155 rupees; June, 7,083 rupees; July, 13,151 rupees; August, 
1,30,453 rupees ; September, 40,463 rupees, October, 52,899 rupees ; 
November, 1,63,801 rupees; and in December, 2,18,031 rupees. The 
principal items of loss were set down to damages to cotton while in 
charge of the company; cotton destroyed, and cotton destroyed by 
fire, and amongst the heaviest items is that of “ disasters of monsoon” 
(in 1863). The items for injuries to persons by the collision at 
Mahim in April last are very moderate indeed, being only something 
like 17,050 rupees, including compensation to friends of Byramjee 
Nowrojee, killed, 7,000 rupees; to a Parsee injured 10,00 rupees ; 
and 150 rupees in addition paid to a man in consequence of injury 
received at an accident which occurred at Titwalla in September. 

Merrorouitan SewaGe.—'The greater the attention given to the 
subject, the more does opinion tend towards the conclusion that 
sewage will return with the tide. Of late years, from different 
causes, the chief of which is the abstraction of the river water by 
the water companies, the sea water has been ascending higher than 
before; it has been found at Wandsworth; and even sea weed has 
been noticed at London Bridge; hence it may be inferred that sewage 
would be returned also, diluted, and possibly, or to some extent, 
otherwise—recollecting that it is lighter than sea water. The belief 
that the sewage will return as far as Chelsea, is known to prevail 
even with some of those who conduced to the adoption of the system 
which Mr. Bazalgette has been engaged in carrying into effect. The 
grand question, which is that in all sewerage—outtall has been only 
put aside—what to do with sewage, as we lately said, might logically 
have been esteemed first of the points for solution ; and the course 
of flow to outfall, or outfalls, might have been regarded as coming 
next under consideration. So great, however, had been the neglect, 
and so pressing became the need for “something to be done,” that 
the strictly logical course had to be departed from in the case of 
London, as it has been in towns where some of the circumstances 
were less difficult. — Builder. 

Pustic Works anp Burtpines.—The estimates for public works 
and buildings amount this session to £799,370, a decrease of 
£54,148 from last year’s amount. Yet there is an increase upon 
mauy votes. Thus, the vote for the new Houses of Parliament 
and approaches is raised from £32,144 last year to £49,456, and the 
vote for the four lions of the Nelson column is to be £9,500, leaving 
only £4,500 (of the £17,183) to be hereafter voted. There is a 
vote of £11,000 for additions to the probate registry in Doctor's 
Commons; £20,000 towards £32,000 for the purchase of ground on 
thesouthern side of the Downing-street site of public offices : of £7,500 
for a lighthouse on Castle Island, Bahamas ; of £4,000 towards the ex- 

nse of erecting a lunatic asylum in the Isle of Man ; of £4,500, part 
of £8,800, the cost of adding another storey to the Patent-office. But 
against these increases there are still heavier decreases to be set. 
The vote for building the new Foreign-office is to be only £60,000 
this year, and according to estimate another £60,000 will complete 
the work; and the vote for the harbours of refuge at Dover, 
Alderney, and Portland, is reduced to £76,000 this year. Some 
large votes appear no more; the purchase of land and buildings 
from the Exhibition Commissioners, the Westminster Bridge ap- 
proaches, and one or two other minor votes. 

Sour Devon Rartway.—Every exertion, says the Western Morn- 
ing News, is being made to push forward the works in connection 
with the laying down a second line of rails between Newton and 
Teignmouth, in order that it may be open previous to the Exhibition 
of the Royal Agricultural Society at Plymouth in a The exca- 
vation will be finished by about a fortnight hence. It would have 
been completed before now had it not been fora slip at Salcombe, 
about midwav between Newton and Teignmouth, which has occa- 
sioned some difficulty in filling up. At this point of the line the 
foundation is composed of soft mud, in some places ten or twelve feet 
in depth. A large number of men were employed in tipping rubble 
into the place for a fortnight before any progress could be made in 
filling it up, as much as 150 cubic yards per day being tipped. The 
girders are fixed to all the smaller bridges, and the iron bridge over the 
river Teign is being proceeded with. ‘This is rather a formidable 
undertaking, the weight of iron to be used being over 300 tons. The 

irders are seven feet in height, and eighty-seven feet in length. 
These castings are by far the largest ever employed in this neigh- 
bourhood. Mr. Kerslake, of the West of England Ironfoundry. 
Exeter, is the contractor. The five piers for the bridge over the 
Hackney Canal have been completed, and are ready to receive the 
girders for the double line. There has been some inconvenient work 
at the Sbaldon-bridge, where, in consequence of the men working so 
close to the toll-house, it had to be propped up in order to prevent it 
from falling on them. At one time it was thought that it would be 
necessary to take it down, but the difficulty has been overcome, and 
the house still stands, but with the walis cracked as if the house 
were going to part in the middle. About two miles of the line are 
already ballasted, and a mile and a-half of the permanent way is 
laid. Mr. Barrow, the contractor, is making rapid progress with 
that branch of the work. The ballasting is also being expedited by 
Messrs. Blinkhorn. ‘Ihe men employed on the line have been 
remarkably free from accidents, considering that twenty trains daily 
pass in close proximity to the works. On the completion of the 
double line the company also intend to divert portions of Clay-lane 
and Park-street, and to convert into an open cutting the line between 
Shute-hill and the west side of Willow-street, at West Teignmouth, 
and to enlarge and improve the station at Teignmouth. At present 
the latter station is ugly and inconvenient. 
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Grants of Provisional Protection for Six Months. 

3190. WmuiamM Epwarp Geper, Wellington-street, Strand, London, “‘ Im- 
proved means and apparatus by the use of which a stripe or border may 
be woven on napkins, table cloths, and other fabrics by the power loom."’ 
—A communication from Eugéne Gustave Laniel and Jacques Alphouse 
Laniel, Vimoutiers, France.” —Petition recorded 23rd , 1864. 

149. Epwarp Deans, London, ‘* An improved kind of bedstead suitable for 
camp and domestic pu "mm Petition recorded 18th January, 1865. 

240. CHARLES Dr Bereur, Strand, London, “ Improvements in furnaces.” 
— Petition recorded 27th January, 1865 

321. CLamenTs Rospert MakkuaM, Eccleston-square, London, “A new 
method for removing or destroying the momentum of heavy bodies by 
means of an elastic machine or machines, so as to prevent injury and 
damage from concussion, applicable to ship cables, ship and fort armour, 
railway trains, tenders to pier heads and floating piers, gangways, break- 
waters, and other similar structures, also as a motive power.”—A com- 
munication from William Graham M‘Ivor, Ootacamund, Madras, India. 
— Petition recorded 6th February, 1865. 

882. HENRY EMANUBL, St. Paul's-churchyard, London, ‘‘ Improvements in 
boxing, fencing, and cricket gloves, and in cricket is or guards.” 
—Petition recorded 10th February, 1865. 

439. ALEXANDER CLARK, Gate-street, Ltmcoln’s-inn-fields, London, “ Im- 
provements in burglar-proof and fire-proof safes.”—Petition recorded 
15th February, 1865. 

542. CuarLes Wuitine, Lewisham, Kent, “ Improved portable frames and 
joints for tables and other articles, applicable also for building purposes 
and the like.”—/etition recorded 27th February, 1865 

671. Epwin Appison PHILLIPS, Southampton-buildings, Chancery-lane, 
London, “An improved rotary spader or digging machine for tilling 
land.”—A communication from Cicero Comstock, Miwaukee, Wisconsin, 
U.S.—Petition recorded 10th March, 1865. 

705. Francis Wiss, Chandos Chambers, Adelphi, W inster, ‘* Improve 
ments in preparing certain colouring matters for dyeing and printing.”"— 
A communication from Ivan Levinstein, Berlin, Prussia.—Petition 
recorded 13th March, 1865. 

856. Joun Topp, Greenwich, Kent, ‘‘ Improvements in machinery for 
planing and shaping metals.”— Petition recorded 27th March, 1865. 

878. Francis WILLIAM Wren, Crewe, Cheshire, ‘‘ Improvements in the 
manufacture of steel tires for railway wheels. "—Petition recorded 28th 
March, 18665. 

398. WittiaAM Savory, High Orchard Ironworks, Gloucester, ‘‘ Improve- 
ments in the treatment of meal and the dressing of flour, and the ma- 
chinery and apparatus employed therein.” — Petition recorded 30th March, 
1865. 

918. Tuomas Kemp Mace, New-street, Birmingham, “ lmprovements in 
fixed bands or rib holders for umbrellas and parasols, and which said 
band is also applicable as an or tal appendage to walking sticks 
and other purposes.”—Petition recorded 31st March, 1865. 

920. Joux Drinkwater, Dukinfield, Cheshire, “An improved application 
of rotating brushes, and in the mechanism and apparatus connected there- 
with.” 

926. JAMES KenNAN, Dublin, Ireland, “ Imp its in inery or 
apparatus for cutting scrolls, frets, and filigree work.”—Petitions 
recorded 1st April, 1865. 

935. WiLLIAM CANTRILL GoLLINes, Clarence-road, Kentish Town, St, 
Pancras, Middlesex, “ Improvements in paddie-wheels, parts of which 
are applicable to other purposes.”—Petition recorded 3rd April, 1865. 

974. Joun Brown, Bolton, Lancashire, ‘* Improvements in or applicable to 
boilers furnished with pipes for the circulation of water, for domestic 
purposes,” 

975. Jonn SaMuEL WATSON and ALBEext Horwoov, King William-street, 
London Bridge, London, *‘ Improvements in conducting electricity for 
communicating or transmitting signals and alarms in the event of bur- 
giary, fire, railway accidents, and other purposes.” 

978. Joun Baperr, Worcester, * Impr ts in the fact of 
harrows, cultivators, and other similar agricultural implements.” 

980. Groner DAviks, Serle-street, Lincoln’s-inn, London, *‘ Improvements 
in the means of and apparatus for ing the illuminating power of 
hydrocarbon oils and gases.” —A communication from Thomas Say Speak- 
man, Camden, New Jersey, U.S. 

981. JouN HENRY JonNSON, Lincoln’s-inn-fields, London, “‘ Improvements 
in machinery or apparatus for drilling or boring rocks and other hard 
substances in tunnelling, mining, and other like operations, parts of 
which improvements are also applicable to the ventilating of the work- 
ings in mines and similar places."—A communication from Herman 
Haupt, Washington, U.S. 

982. JAMES GraFTon Jones, Blaina Ironworks, near Newport, Monmouth- 
shire, “ Improvements in apparatus employed to actuate the valves of 
engines worked by steam, air, or other fluid.” 

984. WituiAM Bartaam Ricuarps, New York, U.S., “ An improved mode 
of preventing corrosion or staining of the surface of glass.” — Petitions 
recorded 6th April, 1865. 

990. James THompson, Blackburn, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus to be employed in preparing cotton and other 
fibrous substances for spinning.” 

992, Tuomas WILK«8s, Birmingham, ‘ Improvements in machinery for the 
manufacture of railway bolts and spikes and other like articles,.”’ 

994. JAMES Brown, Aldgate, London, ‘* An improved nail.” 

995. Henry Epmonps, Peel Lodge, Gosport, Southampton, “ Improvements 
in apparatus for lighting and ventilating ships, part of which is also 
applicable for producing fresh water at sea.” 

996. WILLIAM Gray, Epwarp Gray, and Joun Gray, St, Philip’s Works, 
Sheffield, ‘Improvements in the manufacture of ploughshares, socks, 
or points for ploughs, cultivators, or scurrifarrows and other implements 
used in the cultivation of the land where these points are used or 
required.” 

997. WILLIAM JACKSON, Glasgow, Lanarkshire, N.B., “ Improvements in 
the method of mixing gases and vapour, and in the machivery or appa- 
ratus connected therewith.” 

998. Moses SavERY MAYNARD, Preston, L hire, “ Imp ts in 
machinery for preparing cotton and other fibrous substances,” 

1000. THoMAsS SKIDMORE, Cleveland-place, ‘'ettenhall-road, Wolverhampton, 
“Improvements in theconstruction of safes or receptacles for securing 
and protecting valuable property.” 

1001. MicuakL Henry, Fieet-street, London, “ Improvements in the mode 
of and apparatus for purifying smoke, which improvements are also 
applicable to other purposes in which gas or vapour is to be separated 
from substances combined therewith or held in suspension therein.”"—A 
communication from Joseph Bourgeois and Jules Mathieu, Boulevart St. 
Martin, Paris. — Petitions recorded 7th April, 1805. 

1004. AL¥rED Homraray, Witiey Lodge, Halesowen, Worcestershire, “ Im- 
provements in the mode of making or forming the links of iron or steel 
chains and chain cables, and for machivery to be used therein.” 

1008. Grores Daviss, Serle-street, Lincoln’s-inn, London, “ An improved 
composition for preventing the fouling of ships and other vessels.”—A 
communication from William Bolivar Davis, Brooklyn, Kings, New York, 


























U.S. 

1010. Joseri DensamM, Tuffoell-place, Essex-road, Islington, Middlesex, 
** Improvements in the means of ornamenting linen cuffs and coilars.” 
1012. SizamuND Moors, Liverpool-street, Bishopsgate-street, London, “ Im- 

provewents in electro-magnetic engines.”’ 

1014. Jean Baptist Hausman, St. Pancras, Middlesex, “ A new or im- 
proved apparatus for supporting and steadying the arm in rifle 
shooting.” 

1015. Jossru Wuirs, Lambeth, Surrey, “ An improved hand drilling ma- 
chine,” —/etitions recorded 8th April, 1865. 

1017. CHARLES FRANCOIS GUEERBRANT, Rosidres, Meurthe, France, ‘‘An 
improved mode of and apparatus for deepening the bottom or bed of 
rivers, canals, harbours, or other similar places.” 

1018. RICHARD ARCHIBALD Brooman, Fieet-strect, London, “ An improved 
method of forming tapered rods and bits,”—A communication from Cesar 
Auguste, Deverte, Paris. 

1020. WiuLtAM Brooks, Philadelphia-street, Bristol, Somersetshire, ** Im- 
provements in heating files and file blanks.”—Petilions recorded 10th 
April, 1865. 

1023. Cuantes Vaucuan, Birmingham, “ Impr 
ture of iron and steel.” 

1027. RICHARD ARCHIBALD Brooman, Fleet street, London, “ Improve- 
ments in apparatus for storing petroleum and other inflammable liquids 
of less specific gravity than water.”—A communication from Felix 
Bizard and Pierre Labarre, Marseilies, France. 

1029. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in steam generators, applicable also to il 8 or coolers.”"—A commu- 
nication from Thomas Luders, Philadelphia, U.S. 

1031. Witt1AM Epwarp Newron, Chancery-lane, London, “ Improvements 
in the construction of submarine telegraph cables, and in the mode of 
submerging or laying them in the water.”—A communication from Jean 
Lucien Arman, Rue St. Sebastien, Paris. 

1033. Lawrence Barnett Puitiirs, Hunter-street, Brunswick-square, 
London, ‘‘ Improve’ in watches,” 

1035. Josiau Davey, Coventry, “ Improvements in couplings for railway 

wagons, trucks, and other vebicles.”—Petitions recorded llth 
April, 1865, 

1039. Henry Brivson, Bolton, Lancashire, ‘‘ Improvements in clamps for 
stretching frames and other purposes.” 

1041. Freperic PeuwAM WARREN, Southsea, Hampshire, “ An improved 
cooking utensil.” 

1043, a Waker, Birmingham, “Improvements in door locks and 
atches.” 
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1045. Jonn Marruias Hart, Cheapside, London, ‘‘ Improvements in bolt- 
ing and locking arrangements for safe and other doors.” 

1049. Joun SoLomMon BickrorD, Camborne, Cornwall, “‘ The manufacture of 
an improved safety fuze.” 

1061. ALFRED VinceNT Newton, Chancery-lane, London, ‘‘ An improved 
construction of ‘Giffard Injector.’"”—A communication from William 
Sellers, Philadelphia, Pennsylvania, U.S.—Petitions vecorded 12th April, 

8665. 


1055. ALBERT WeEsTHEAD, St. Mary Axe, London, “ Improvements in 
apparatus for signalling on railway trains.” 

1057. WiLLIAM SPeakMaN Yates, Stamford-street, North-street, Leeds, 
“ Imp D hinery for folding fabrics for pressing. 

1059. Sern Dawson, Springfield, near Mossley, Joun Burexss, Saddle- 
worth, Yorkshire, and Joun WILSON, Mossley, Lancashire, “Certain im- 

provements in metallic pistons. 


” 

1061. CuristoruzR TurNeR, Bingley, Yorkshire, and THomas Room, 
Burnley, Lancashire, “ Certain improvements in looms for weaving.”— 
— Petitions recorded 13th April, 1865. 

1065. Joun McDowatt, Johnstone, Renfrewshire, N.B., ‘‘ Improvements 
in apparatus for shaping corks,” 

1069. Tuomas EpwarpD Harpina, Circus-street, Marylebone-road, Middle- 
sex, ‘A new or improved table and support for invalids.”—Petitions 
recorded 15th April, 1865. 

1073, James JouN Mattugwson, Claremont-place, Rotherhithe, and 
Heiwrich Lovu:s RupotPu Scuugs, Victoria Villas, Maple-road, Penge, 
Surrey, “ Improvements in rotary aerial swings.” 

1075. EDWARD Morgan and George Henry Moraan, Grand Junction- 
terrace, Edgware-road, London, ‘‘ Improvements in apparatus for cover- 
ing railway trucks or vans and other carriages.” 

1077. ALBERT WARD Has, New York, U.S., ‘‘ Improvements in machines 
for cutting or mincing meat, suet, and other substances,”—/etitions 
recorded 17th April, 1865. 

1079. Frepgrick COLLIER BAKEWELL, a, Hampstead, 

regres rw] 








Middlesex, “ Imp for steam cylinders.”— A com- 
munication from Henry Johnson, Pittsburgh, U.S. 
1081. Joun Jones Jenkins, S Gl hi a i 





ea, B » “Impr in 
the manufacture of tin and tin plates.”—Petitions recorded 18th April, 


BrooMAN, 


1865. 

1087. RichaARD ARCHIBALD leet-street, London, ‘‘ Improve- 
ments in hinery for the ture of Jace.”—A communication 
from Désiré Sival and Leon Sival, St. Pierre-les-Calais, France. 

1089. Joun Meuritt, Westminster Palace Hotel, London, ** Improvements 
in inkstands.”—A communication from Frank Oliver, New York, U.S. 
1091. FREDERIC WILLIAM GILBERT, St. Philip’s-road, Sheffield, “ Improve- 
ments in ‘pulleys’ used by brewers and others for lifting and lowering 

weights into and out of carts, wagons, or trucks,” 

1093. Maukick VoeL, Sambrook-court, Basinghall-street, London, “ Im- 

in inery for cutting and dressing stones and other hard 
bst ame ication from Gustavus Cuppers, New York, U.S. 
—Petitions recorded 19th April, 1865. 


Inventions Protected for Six Months by the Deposit of 
a Complete Specification. 

1128. Joun Emary, Regent-street, London, “ Improvements applicable to 
capes, paletots, overcoats, and other such like garments.”—Deposited and 
recorded 22nd April, 1865. 

1187. Henri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘* Imp ts in d d maps and charts.”—A communication 

from Francois Auguste Laurecisque, Passy, France.—Deposited and 

recorded 24th April, 1865, 
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Patents on which the Stamp Duty of £50 has been Paid. 


1214. Joun Exper, Glasgow, Lanarkshire, N.B.—Dated 25th April, 1862. 
1221. WILLIAM FiskEN, Stamfordham, Northumberland.—Dated 25th April, 


1862. 

1247. Joun WitLtAM CaLry and Freperick GoopMaNn CaLky, New Windsor, 
Berkshire,—Dated 29th April, 1862. 

1252. WiLLIAM CLARK, Chancery-lane, London.—A communication.— Dated 
29th April, 1862. 

1245. Groner Rosert Samson, Old Chapel-row, Kentish Town, Middlesex. 
—Dated 29th April, 1862. 

1268. Grorge Davis, Serle-street, Lincoln’s-inn, London.—A communica- 
tion.— Dated 30th April, 1862. 

1265, ALFRED TRAVIS and BENJAMIN TRAVIS, Dukinfield, Cheshire.—Dated 
80th April, 1862. 

1275, James Oxuxy, Garden-street, Sheffield.—Dated 30th April, 1862. 

1293. WitLiaM BoppgeN and WILLIAM MeRceR, Hargreaves Spindle Works, 
Oldham, Lancashire.—Dated 2nd May, 1862. 

1801, MaTrurw PavuL, Dumbarton, N.B.—Dated 2nd May, 1862. 

1258. Joun Ross, South Parade, Brompton, Middlesex.—A communication. 
—Dated 29th April, 1862. 

1279. WERNER STaurEN, Gecrge-street, Portman-square, London.—Dated 
30th April, 1862. 

1281, James Murvoch Narizr, New York-road, Lambeth, Surrey.—Dated 
80th April, 1862. 

1518. Joun Fow.er, Leeds,—Dated 3rd May, 1862. 

1356. James EpWAkD Ransome, WiLLIAM Coppine, and Lawson LaNDsRLL, 
Ipswich, Suffolk.—Dated 6th May, 1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
938. Davin Epwarp Hueuxs, London.—Dated 27th April, 1858. 
969. WiLIAM CLARK, Chancery-lane, Loudon.—A icati 

80th April, 1858. 


— Dated 








Notices to Proceed. 

2869, Ropgert GREEN Grimes, St. George-street, London, “ Improvements 
in the construction and arrangement of the works and cases of beer 
engines.”—Petition recorded 17th November, 1864. 

$188. WaLTeR Hows and WitiaM Buruxy, Birmingham, “Improvements 
in lamps for railway and other carriages, and in connecting lamps to 
carriages, a part of which improvements may also be applied to handles 
for carriages.” 

$140. WittiaM ALLEN TuRNER, Clarges-street, Piccadilly, London, and 
Tuomas Townsend Covent, Crucifix-lane, Bermondsey, Surrey, “‘ Im- 
provements in the means of and apparatus for obtaining motive power, 
= for the distribution and application thereof.”— Petitions recorded 

7th b 

3145. CHanies Wyatt OrForD, Birmingham, ‘‘A new or improved appa- 
ratus for measuring water and other fluids,” 

$160. Joun Butcuart, Henry Stroup, and SAMUEL ALLEN Morrison, 
North Shields, Northumberland, “ Improvements in reefing and stowing 
jib sails from the deck.”—Petitions recorded 11th December, 1864. 

$155. Henri Druneavu and Pigree Lapet, sen., Nantes, Loire Inférieure, 
France, ‘* An improved double suction pump, suitable tor pumping bilge 
water out of ships.”—Petition recorded 20th December, 1864. 

8166. JosxrH Wxstwoop, jun, Tredegar Houre, Bow, Middlesex, “ Im- 
provements in iron bridges.” 

3168. Caries Grey Hint, Commerce-square, High Pavement, Notting- 
ham, ‘‘ lmprovements in machinery or apparatus See in the manu- 
facture of bonnet and cap fronts, rouches, and millinery or other trim- 
ae and in the facture and production of the same.” 

$171, Jonn RaMssortom and THOMAS BLACKBURN, Blackburn, Lancashire, 
** Improvements in the construction of hydraulic and other engines for 
obtaining motive power, and for compressing and measuring fluids.” 

3176. JAMES HARGREAVES, Ashton-under-Lyne, Lancashire, “ Improve- 
ments in looms for weaving.”— Petitions recorded 2lst Decembe*, 1864. 

3179. JOHN FoTHERGILL and Jonn Henry Foruereit, City-road, London, 
= Improvements in machinery or apparatus employed in the propulsion 

vi 





of vessels, 

3181, CuakLes Groner WILSON, Gracechurch-street, London, “ Improve- 
ments in hinery for pressing cotton or other eiastic substances.” 

$182. James Byrne, Dublin, Ireland, ** Improvements in governors.” — 
Petitions recorded 22nd December, 1864. 

8186. James Broventon Epes and Enocu Hip, Bolton, Lancashire, ‘* An 
improved size or adhesive mixture to be used in the process of finishing 
cotton heald and other doubled yarns, and in the machioery or apparatus 
employed therein.” 

3190. Wittiam Epwarp Grpe Wellington-street, Strand, London, ‘‘ Im- 

roved means and apparatus by the use of which a stripe or border may 
Woven on napkins, table cloths, and other fabrics by the power loom.” 
—A communication from Eugéne Gustave Laniel and Jacques Alphonse 
Laniel, Vimoutiers, France. 
8192. Jonn Berne, King William-street, London, “ Improvements in 
sibs. Joun'Faanas Ww Ryde, I igh 
. RANCIS WHEELER, Ryde, Isle of Wight, Hampshire, ‘A new 
or improved d portable ink: d, pen, and sencll’ bolder.” 

3197. EDwakD SAUNDERS, Stipe einen, Westminster, London, ** Improve- 
ments in affixing armour plates to vessels and other structures, and in 
bolts, screws, spikes, and rivets to be used for these and other purposes.” 
—A communication from Frederick Saunders, Providence, U.S. 

3198. The Hon. Joun Hay, St. James’-p! London, “ Improvements in 
autograph stamps, and in apparatus connected therewith, parts of which 
— Rg be employed for numbering.” —Petitions recorded 23rd 


8208. CuarnLes Henry Tayior, Birmingham, “Improvements in ma- 
preventing accidents in mine shafts, and for 
24th December, 1 
t for caer pun and = a — i Petitia 
ment for cuttin - — Petiti 
ieee & pipes Petition 











p d imple- 
recorded 26th 





$214. Henry Hick.in, Wollaston, near Stourbridge, Worcestershire, and 
CHARLES Parvoz, Brierley Hill, Staffordshire, “ Improvements in the 
construction of coke ovens.”—Petition recorded 27th December, 1864. 

3232. James MILLAR, Stirling, N.B., *‘ Imp in ] ti 
engines, and in part applicable to other engines.” 

3239. WILLIAM NALDER and ALFRED BeicHER, East Challow, Berkshire, 
“Improvements in steam engines and apparatus connected therewith, 
and with steam boilers, parts of which imp ts are applicable to 
machinery in general.” 

3242. BensaMin Bavuou, Balsall Heath, Worcestershire, ‘“‘ New or improved 
machinery to be used in the manufacture of enamelled wares.”—Petitrons 

29th mber, 1864, 

8243. Enoch SHUFFLBBOTHAM, Acocks-green, Worcestershire, “ Improve- 
ments in girders for railways and for other purposes.”—A communication 
from John King, Lemberg, Galicia, Austria.—Petition recorded 30th 


, 18 

3254. WiLLIAM EpwarD Newton, Chancery-lane, London, “ Improved ma- 
chinery for making horse shoes."—A communication from Vittore 
Verzoli, Milan, italy. 

$258. RicHaRD Quin, Poland-street, Oxford-street, London, “ Improve- 
ments in the manufacture of cases for jewellery, for optical and other 
instruments, and for miniatures and other articles.” 

3259. Tuomas Du Bouway, Sandgate, Kent, “‘ Improvements in carriages 
propelled by manual power.”— Petitions recorded 31st December, 1864. 

1, WittiaM Muir, John-street, Adelphi, London, ‘‘ Improvements in the 
construction of public houses and other houses of entertainment.”— 
— Petition 2nd January, 1865. 

87. James Cuapman Amos, The Grove, Southwark, Surrey, and WILLIAM 
Anpgrson, Erith, Kent, “Certain improvements in the construction of 
tubular boilers, and in the means for cleaning the tubes for such 
boilers.”— Petition recorded 5th January, 1865. 

44. Benjamin Dopson, WILLIAM SLATER, and Robert HALLIWELL, Bolton, 

cashire, “ Improvements in machinery for ginning cotton.”—Petition 
recorded 6th January, 1865. 
55. GrorGE BRL GaLLoway, Liverpool, ‘‘ Improvements in motive power, 
and means of communication between passengers while travelling, ani 
liances connected therewith.”—Petition recorded 7th January, 1865. 
77. HUMPHREY CHAMBERLAIN, Wakefield, Yorkshire, ‘‘Improvements in 
hinery or app f 
Petition recorded 10th January, 1865. 











tus for the of compressed bricks.”— 


90. Ropert Tempest, Sandford Ironworks, Rochdale, Lancashire, “ Im- 
provements in machinery for opening and carding cotton and other 
fibrous materials.” —Petition recorded 11th January, 1865. 

161. EMMANUgL Denis Farcot, Rue de Sablonville, Neuilly, near Paris, 
“Improvements in oars, and in the modes of actuating them.” 

164. Robert MALLET, Bridge-street, Westminster, ‘ Improvements in the 
permanent way of railways, and in buckled plates to be used therein, 
the same being applicable to the construction of fireproof buildings, 
bridges, and other like structures, also in the machinery or apparatus for 
producing such improved plates.”— Petitions recorded 19th January, 1865. 

180. WiLLIAM Cay, Mersey Steel and Ironworks, Liverpool, ‘‘ Improve- 
ments in the mode of working hydraulic lifts.”—Petition recorded 20th 
January, 1865. 

215. ST&PHEN LEEDHAM FULLER and ARTHUR FULLER, Bath, Somersetshire, 
and CHARLES Martin, Cheapside, London, “Improvements in the 
construction of carriages.”— Petition recorded 25th January, 1865. 

248. BENJAMIN Dowson and WILLIAM SLATER, Bolton, Lancashire, ‘ Im- 
provements in cotton gins.”— Petition recorded 28th January, 1865. 

345. Joun Lake, Devonport, ‘‘ Improvements in steam generators.”— 
Petition recorded 7th February, 1865. 

596. WILLIAM Renwick Bowpitcu, Wakefield,’ Yorkshire, ‘* An improvement 
in carburetting gas, also in the preparation of hydrocarbons for carbu- 
retting gas, and improved methods of treating alkali which has been 
used to purify coal oils, shale oils, petroleum, and other mineral oils,”— 
Petition recorded 3rd March, 1865. 


2603. J. E. A. GwyNng, Eesex-street Wharves, Strand, London, “ Construc- 

tion of L U i typ =~ 2st — pa - 

This invention relates, First, to construction o outer case 

centrifugal pumps, fans, turbines, and similar machinery or apparatus, 
whereby the revolving wheel, or disc and spindle, may be readily removed, 
when requisite, and replaced, without interfering with or disturbing the 
suction or discharge pipes, or otherwise moving the case or body of such 
apparatus. The Second part of this invention relates to the construction 
of the revolving discs or wheels of centrifugal pumps, fans, turbines, and 
similar machines, with a view to the obtainment of a better action of the 
arms or vanes thereof upon the water or other substance acted upon. The 
Third part of this invention relates to the application of centrifugal pumps 
to the working of the or other condenser of a steam engine 
employed either for working the pump, or otherwise. The Fourth part of 
the invention has reference to centrifugal pumps made with a vertical axis, 
as described in the specification of letters patent, granted to the present 
patentee the 29th of April, 1862, No. 1248, and consists in constructing the 
dise or revolving wheel with a long neck, to allow for wear, and in the 
application to the underside of such dise or revolving wheel of a screwed 
end or termination, forming a species of boring or earth-loosening tool, 
which may be either permanently or temporarily attached to the spindle of 
the disc or wheel. 





CLass 2. TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Carriages, Carts, 
Harness, &c. 


2567. A. and E. Paun, Everton, “ Hydraulic rudder br . — Dated 18th 
October, 1864. A : 

The mode of constructing this brake may be varied to suit particularcasesor 
circumstances, but thesimplest and most generally applicable mode is the ro- 
tary, which isas follows :—To the tiller or arm, which may be fitted to arudder 
head, if made of wrought iron, there are to be fitted or forged two round 
arms of any required size, b hing off one from either side of such tiller or 
arm, which arms are to be bent or 





made to a regular curve of any required 
radius, the centre of which will be the centre of the rudder head. The 
length of such arms will be determined by the maximum motion which the 
rudder to which it may be attached may have. There is also to be a hollow 
circular cast iron or other metallic chamber corresponding in radius to the 
arms hereinbefore stated. Such chamber—when furnished with proper 
stuffing-boxes at the ends, and with a suitable cock in the middle of it, 
having also the aforesaid arms placed partially in it, with their arc the 
reverse way of the chamber —is securely fixed toa strong foundation or 
sole plate, which will have a set of metal blocks fitted, to serve as guides 
for the rudder head when such sole plate is fixed to the deck. In close 
proximity or attached to the said chamber, near to or above the said cock, 
there will be a suitable (necessarily a small) tank, which will be capable of 
containing sufficient water to make up, for any required time, the loss of 
water which the said chamber may sustain by leakage and evaporation. 
Given the hydraulic brake, as hereinbefore described, to be fitted to a 
ship’s rudder, and fixed to the deck, and the chamber and tank to be filled 
with cold water, with the cock full open, and it is required to keep the 
helm (which has been previously moved with the ship in motion) hard to 
port % that position, so as to bring the ship about without the 
man or the men having to hold on at the steering wheel or helm. It is 
manifest that all which it is necessary to do is to close the cock in the 
chamber, for by so doing the chamber is divided into two distinct compart- 
ments. The communication between the chamber and supply tank will 
also be closed by the same operation.—Not proceeded with. 
2568. S. Howard and W. Woop, Seaham Harbour, Durham,“ Reefing and 
furling sails.”— Dated 18th October, 1864. ; 
This invention consists in the employment of two yards, one a little 
below the other, but not quite under the upper yard. These two yards 





786. Joun Henry Jounson, Lincoln’s-inn-fields, London, “I 
in the manufacture of looking glasses or mirrors, and in apparatus 
employed therein."—A communication from the Society, Rendal Cress- 
well, Alfred Tavernier, and Edouard Dode, Paris.—Petttion recorded 20th 
March, 1865, 

856. Joun Topp, Greenwich, Kent, “‘ Improvements in machines for planing 
and shaping metals.”— Petition recorded 27th March, 1865, 

898. WILLIAM Savory, High Orchard Ironworks, Gloucester, ‘ Improve- 
ments in the treatment of meal and the dressing of flour, and the 
machinery and apparatus employed therein.”—Pelition recorded 30th 
March, 1865. 

936. JOHN HENRY JouNsON, Lincoln’s-inn-fields, London, “‘ Improvements 
in the manufacture of postage and other stamps.”—A communication 
—_ ee Ward Francis, Washington, U.S.—Petition recorded 3rd 

pre, . 

981. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 

in machinery or apparatus for drilling or boring rocks and other hard 

bst, in t lling, mining, and other like operations, parts of 
which improvements are also applicable to the ventilating of the workings 
in mines and similar places.”—A‘communication from Herman Haupt, 
Washington, U.S. 

982. JAMES GRAFTON Jonks, Blaina Ironworks, near Newport, Monmouth- 
shire, ‘“‘ Improvements in apparatus employed to actuate the valves of 
yp sag — by steam, air, or other fluid.”—Petitions recorded 6th 

, 4 
990. James THompson, Blackburn, Lancashire, “ Certain improvements in 
hi PP ° ployed in preparing cotton and other 
fibrous pinning.”—Petition recorded 7th April, 1865. 

1051. ALFRED Vincent Newton, Chancery-lane, London, *‘ An improved 
construction of ‘Giffard Injector.’"—A communication from William 
— Philadelphia, Pennsylvania, U.S.—Petition recorded 12th April, 


1065, Joun McDowaLL, Johnstone, Renfrewshire, N.B., “ Improvements 
in apparatus for shaping corks.”—Petition recorded 15th April, 1865. 

1128. JoHN EMakyY, Regent-street, London, ‘ Improvements applicable to 
capes, paletOts, overcoats, and other such like garments.”— Petition 
recorded 22nd April, 1865. 
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And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
29th April, 1865. © 

2413*, 4d. ; 1504, 1s, 4d. ; 1515, 1s. 2d.; 1517, 1s.; 1524, 10d. ; 1525, 4d. ; 
1526, 10d. ; 1527, 10d. ; 1528, 8d. ; 1529, 4d. ; 1530, 4d. ; 1531, 10d. ; 1532, 
8d. ; 1534, Is. 2d. ; 1535, 1s. 4d. ; 1536, 8d. ; 1537, 4d. ; 1538, 4d.; 1539, 4d. ; 
1540, 4d.; 1641, 4d. ; 1642, 10d. ; 1543, 8d. ; 1544, 4d. ; 1545, 10d. ; 1546, 
8d. ; 1547, Sd. ; 1548, 10d. ; 1550, Gd.; 1551, 8d. ; 1553, 4d.; 1555, 4d. ; 
1556, 2s. 2d. ; 1057, 4d. ; 1558, 1s.; 1561, Sd. ; 1565, 8d. ; 1566, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are mad¢ from Abstracts prepared expressly for 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Crass 1—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, gc. 
2565. W. E. Newton, Chancery-lane, London, “‘ Construction of marine steam 
boilers."—A communication.—Dated 17th October, 1864. 
is i ti ist an arrang tof the tubes in what is com- 
monly known as a horizontal tubular boiler, so as to cause the steam to 
escape from the heating surfaces and pass into the dome direct, and, by this 
meaus, to economise the heat. The invention cannot be described without 

f the draw! 

2506. W. E. Newron, Chancery-lane, London, “ Rotary engines."—A com- 
munication.— Dated 20th October, 1864. 

This invention relates to improvements upon rotary engines to be worked 
by steam, gas, air, or other elastic fluid, and known as direct-action rotary 
engines, but more particularly to the engines known as disc engines. By 
means of this invention great simplicity of construction and operation, and 
economy of space, are obtained. The body or cylinder of engine is 
mounted and rotates in at its extremities, which are made smaller 
than the middle, and form hollow trunnions, in which the induction and 
eduction pipes are situate. The driving piston consists of a hollow sphere, 
provided with a disc and a wing or partition to be acted upon by the 
motive fluid, and has two oe for the admission and emission of the 
motive fluid. It is moun’ ‘inside the main cylinder at an angle to it, the 
axle of the piston upon recesses made for that purpose in the supply 
and exhaust pipes at each side. The middle of the cylinder is made in the 
form of a puiley, for the double purpose of receiving the piston, and also 
of transmitting motive power to any machinery to be driven. It is 
hollow, and its sides are inclined for the purpose of allowing the piston to 
be set at any angle to the body of the engine. 











are d, by means of an iron, with two hoops, one at each end of the 
yard, the upper hoops being made fast by meaus of a bolt, after it is driven 
on the upper yard. The lower yard revolves through the lower hoop, after 
having six pieces of iron let in where the reefing chains work, to keep it 
from chafing. There are two pawls and hoops placed one at each end of 
the revolving yardarm, and the pawl is attached to each yardarm iron by 
a bolt. This pawl and hoop, being placed at each end of the yard, in case 
the reefing chains were to break, the sail would still be in its proper place 
by the pawl at each yardarm holding it fast. There is also a spring and 
trip-line at the end of each yardarm, the spring being to assist the pawl 
in its proper place, the tripping line is used to lift the pawl up when 
required. It leads through an eye bolt on the top of the yardarm iron, 
along the yard and down to the deck. There are two — one on each 
quarter of the yard; they are fixed so as to screw up and down when 
required, this screw being placed so as to turn the bearers from chafing the 
sail. The reefing chains are fixed toan eye bolt on the revolving yard, then 
leading through a clamp on the upper yard along to the opposite quarter, 
through a block up to and under the trussel-trees, then leading down to 
the deck with blocks and tackles, The blocks are four ordinary swivel 
blocks, one in each quarter of, and two fixed under, the trussel-trees by a 


| chain, strap, or bolts. 


2570. J. Hart, Sunderland, “ Reefing fore and aft sails."—Dated 18th 
ober, 1864. 


This invention consists in using the boom of a fore and aft sail, and 
making the same to revolve and roll the sail upon and off the boom. 
The invention cannot be described without reference to the drawings. 

2572. J. MacponaLp, Birmingham, “‘ Carriages."—Dated 18th October, 

This invention consists in making carriages mainly of sheet irou, either 
uncoated with any other metal, or coated with tin, lead, orzinc. The parts 
of carriages which the inventor makes of sheet iron are principally the body, 
doors, and seats.— Not proceeded with. 2 puts 
2591. M. Gaupy, Liverpool, “ Impr pplicable to reefing and furling 

the square sails of navigable vessels from the deck." — Dated 20th October, 
1864. 


r li, 





+ t 





This invention has for its object a convenient arrang of app 
for reefing and furling the square sails of navigable vessels from the deck, 
and by which arrangement the sail may be reefed or furled at any part of 
the hoist thereof. To apply this invention to, say, a square top sail, each 
yardarm is fitted witha small chain wheel or barrel made fast thereto, and which 
revolves in a vertical iron collar plate fitted into a groove, or its mechanical 
equivalent, formed on the periphery near the outer side of the chain wheel. 
The chain wheel is formed with suitable recesses to receive the links of the 
chain, so as to prevent the same slipping thereon. The collar is formed 
with two horns or arms projecting upwards, to the insides of the points of 
which are attached two single sheaved metal blocks, and which collar 
plate is provided with a third arm, which projects horizontally backwards, 
and is used to carry an eye to receive the end of a chafing spar abaft the 
yard. A pair of small stag rods connect the short arms or horns, to which 
the single sheaved metal blocks are attached, to a plate on the end of the 

ardarm, and which is connected thereto by a horzontal pin springing 
from the yardarm, and which forms an axle upon which the yard revolves. 
To this plate is connected the topmast studding sail halyard block, and 
in addition to which a support through the,stay rods to the vertical —e 
plate encompassing the chain barrel. The parral sliding in the mast 
fitted on front with a united double crescen truss hook for support- 
ing the centre of the yard, and in which it revolves, having anti-friction 
olan, the axles of which have their bearings on the pair of crescent- 
8 those described in the specification of a patent 
granted to Higgins and Brown (No 1913), dated 23rd August, 1858. The 
ards are made fast to the truss hook. In addition to the 
spar described a rod of wood or metal extends across the top of the 
yard from one vertical plate, in which the chain wheel on the yard revolves, 
to the other, which may be termed the life rod, for the seamen to hold on 
by when going out on the yard for bending the sail or other Pm er 
Abaft the mast one end of the chain is reeved through the upper sheave o 
a sister reefing block ; the ends are then passed one on each side of the 
mast through single blocks on each side of the cap of the top mast down 

h h the single sh d metal biocks on the fore arms or horns of the 
metal plates in which the chain wheels revolve, thence round the under 
side of the chain wheels, and up through the single sheaved aus —_ 
on the after horns of the said plates, in along the yard, and through bloc 
attached to the neck of the truss hook which hangs a little below the 
chafing spar, and thence on to the deck in front of the mast, where they 
may be made fast. A chain or rope is then passed over the lower sheave of 
the sister reefing block abaft the mast, one end of which is made fast on 
deck and the other end used to roll or unroll the sail on the yard. Having 
now reeved the chains the yard is ready to receive the sail, which is bent 
to the yard in the ordinary way. Then, to reef the sail when the yard La 
on the cap, slack the back part of the reefing chains, and haul = s 1e 
reefing tackle, and roll the sail up to the point required. When : is 
desired to furl the sail let go the sheets and continue to haul on the = ng 
tackle. To set the sail slack off the reefing tackle, haul on the back ¢ =~ 
and unroll the sail, haul on the sheets, hoist with the halyards, ——s > 
the slack of the reefing tackle while so doing, until the sail is fully - . 
To reeve the sail lower the halyards to the point desired, then, by oo » 
hauling tight the reefing tackle, the operation is completed.—Not procee 


with. “ 
ildi. London, “ Capstans, 
2600, W. H. Bache oN ables” —Dated 20th October, 


jaws, resemblin; 





Harrixip, Royai 
, and stoppers for working chain cables. 


1864. , 

tructing the chain holders or flanges of cap and " 

a = aaa which receive between them the alternate links of the 

cable, have in some cases heretofore been made movable and ar ae 

that they can be shifted towards and from the centre as desired. 4 a 

means the chain flange can be adjusted to take chains of the ~4 4“ 
intended to work, may be the form of the link, whether 


sn] 
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long or short; but this adjustment has not enabled the chain-holder to 
work properly with chains of other sizes than those for which it is made, 
because the distance between the stops on the two sides of the chain- 
holder remains constant, the stops having heretofore been arranged to 
slide parallel the one to the other. In some cases, however, chain-holders 
are required capable of being adjusted to take chains of a greater number 
of sizes than they could work without adjustment, all the chains being of 
the same make or eaey For this purpose the patentee makes the 
stops to slide on inclined in place of on parallel guides, so that, as they are 
set inwards to suit a small chain, the distance between them diminishes, 
and thus not only is the ired adjustment obtained for the diminished 
length of link by allowing it to come in nearer to the barrel, but also the 
necessary adjustment is made for the diminished thickness of the metal by 
bringing the stops nearer together. 
2601. J. WuitiEy, Leeds, ‘‘ Railway wheels.”—Dated 20th October, 1864. 
The object of the First part of this invention is to allow of an indepen- 
dent motion to the tyres of railway wheels, so that they may accommodate 
themselves to the curves upon or round which they may have to travel ; 
and this the inventor effects by dovetailing the tyre into the felloes sub- 
stantially, as hereafter described. This invention consists in forming the 
bottom and one side of the felloe of railway wheels in one piece and otherwise, 
as heretofore stated. He makes the inner side of the fixed side felloe piece in- 
clining inwards towards the bottom. He constructs the top of the tyres with a 
tongue to dovetail into and between the fixed side felloe piece and a corre- 
sponding movable side felloe piece ; the top of the tongue comes in contact 
with the bottom of the central part of the felloe, and the side pieces bear on 
the top of the tyre at the sides of the tongue. The tyre having been fitted 
to the fixed of the felloe, he secures it from flying off by means of a 
movable locking side felloe piece, inclining on the inside inwards towards 
the bottom, and forming with the corresponding fixed side of the felloe a 
dovetail ve, and he secures this locking side poe by means of bolts 
passing through the lower part of the felloe, the fixed and movable sides, 
and fastens them by nuts which he further secures by pins passed through 
the bolt beyond the nuts. He does not limit himself to the precise details 
for constructing the dovetail groove in the felloe, as they may be varied 
without departing from this invention. The Second of the invention 
consists in securing t to wheels immovably by means similar to those 
described ; but then, instead of passing the securing bolts through the body 
of the bottom of the felloe, he passes them through the sides and through 
the tongue in the tyre.—Not proceeded with, 
2604. F. MARTIN, Acton, Middlesex, ‘‘ Anchors.”—Dated 21st October, 1864. 
This invention cannot be described without reference to the drawings. 








Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
2561. J. Bruce, South Shields, “ Manufacture of fabric suitable for sail 
cloths, dc." —Dated 17th October, 1864. 

In carrying out this invention the i ploys looms adapted in 
width to the width of the fabric to be produced, and at convenient 
distances across the width of the fabric where the seams would be formed 
if made up of narrow breadths, extra thick and strong warp yarns, corded 
or otherwise, are introduced between the ordinary warps, and they are 
woven into or upon the fabric so as to run up and give it the desired 

pp with i d durability and strength. At the parts of the 
reed where these extra or thicker yarns are introduced, he forms the plates 
or bars of it stronger and wider apart than at the intermediate parts. And 
in winding up the woven fabric, he introduces other fabric between the 

of increased thickness and strength to compensate for such in 
thickness at the other parts; or he applies other suitable means to insure 
uniformity of weaving.—Not proceeded with. 
2592. W. H. Auett and J. Baines, Wood-street, London, *‘ Manufacture of 
woven fabrics.’ —Dated 20th October, 1864. , 

This invention consists in weaving genappe on a cotton or silk ground in 
an ordinary ribbon loom, so as to produce the effect of the application of 
lace placed over a separate fabric.— Not proceeded with. 











Ciass 4.—AGRICULTURE.—NoneE. 


Ciass 5.—BUILDING.—NonE. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jin- 
plements of War, or jor Defence, Gun Carriages, §c. 


2566. W. E. Newrtcn, Chencery-lane, London, “* Safety fuces for blasting.” — 
A communication.—Dated 17th October, 1864. 

This safety fuze is made by ploughing a narrow groove in a strip of wood 
which may be round or of any other form, and of any desirable length and 
dimensions, The groove may be of any suitable shape. A train of gun- 
powder or a common fuze, or any of of their substitutes, such for instance, 
as gun cotton, is placed at the bottom of the groove, and it is covered and 
protected by laying over it in the groove waterproof material such as 
oakum, tarred cord, pitch, or any other suitable material, or any combina- 
tion of such materials, One end of the fuze is to be inserted in or otherwise 
connected to the cartridge, and the other end is to be supplied with a slow 
match which is secured in the groove. The slow match projects from the 
fuze a sufficient distance for the safe operation, and when a blast is to be 
fired in any wet situation, this fuze is to be inserted in a waterproof 
cartridge, and the joint made water-tight. The cartridge and fuze are 
then placed in the drilled hole and tamped in the usual manner.—Not pro- 
ceeded with. 
om, W. M. Rysr, Paris, “Iron clad vessels, d&c.”—Dated 19th October, 


The patentee claims, First, the use of iron clad vessels for conveying 
torpedoes, infernal machines, and other submarine explosives under the 
hulls of vessels. Secondly, the special construction or accessory to the said 
explosives are directed through the water ata considerable distance from 
the iron clad conveying vessel itself. Thirdly, the conveying of several 
poles, as each explosion will destroy one, with machinery used in adjust- 
ment by which the pole and explosive are removed and projected by hands 
upon the deck of the iron clad. Fourthly, the use of rollers or wheels on 
the explosive to facilitate its sliding on the bottom of the vessel attacked. 
Fifthly, the collateral use of both electricity and percussion as a means of 
insuring the ignition of the explosive, or the separate use of these agents for 
the purpose, the electricity being conveyed by wires from the pilot house 
along grooves in the poles to the torpedo. 

2585. T. TuRNER, jun., Birmingham, ‘‘ Breech-loading guns.”—Dated 19th 
October, 1864. 

These improvements apply to the description of guns known as 
“* Lefaucheux,” and refer to the position and means of constructing and 
actuating the detent that holds the barrel or barrels in place, which means 
consist in the use of a plate lying on the sear or trigger plate, the wood of 
the stock being slightly cut away for receiving it. The end of this plate 
nearest the breech is so formed as to grip the detent, which is held in 
position by a spring on the inside of the break-off, while the other end of 
the plate is connected with a small lever working on a fulcrum secured or 
formed on the inside of the sear plate behind the guard. This lever works 
through the sear plate, and lies close in contact with the back part of the 
guard, its extreme end being curved arouné or otherwise shaped to form a 
convenient finger hold or means for pulling it back, and with it the plate 
before referred to and detent, so as to free the detent from the coi respond- 
ing catch pl immediately below the breech end of the barrel or barrels, 
the said plate having an opening formed in it for allowing the trigger or 
triggers, with their corresponding parts, to work free between. The 
improvements thus descri are simple, but highly efficient and economic, 
and capable of some modification, as, for instance, instead of the spring 
acting directly upon the detent, it may be placed in connection with the 
lever, and rear end of the plate, and the detent so formed with or united 
to the fore end of the plate as to permit, as in the former case, of its being 


2599. W. Hatt, Brith, Kent, “ Barrels or casks for gunpowder.”—Dated 
20th October, 1864. 

This invention consists in lining barrels containing gunpowder with india- 
rubber or india-rubber cloth or fe!t, or in interposing such material between 
an inner and an outer barrel or cask, the inner barrel being also lined with 
such material.—Noi proceeded with. 

2602. G. Daviss, Southampton, “ Fire-arms and cartridges.”"—Dated 20th 
October, 1864, 
This invention cannot be described without reference to the drawing 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2586. A. CuavEL, Paris, ‘‘ Supporting glasses, shades, and reflectors used 

with lamps and burners.” — Dated 19th October, 1864. 

This invention relates, First, to the socket holder or support used with 
lamps and burners for receiving the glass or chimney. Glasses or chimneys 
vary in di ter, and frequently will not fit the socket, whence considerable 
inconvenience arises. The invention also relates to the support or frame 
for holding reflectors or shades at the upper part of glasses or chimneys, 
which supports, as hitherto constructed, will not fit all chimneys, nor all 
parts of one chimney. Now, the object of this invention is to adapt one 
socket holder, support, or frame for different sizes or diameters of glass or 
chimney. For this pu e the patentee constructs the socket holder or 
support of glasses or chimneys, and the ring or lower part of the frame or 
support of shades and reflectors, extensible and contractable or adjustable 
as to size, so that the diameter or area of the holder, socket, support, or 
ring may be varied to fit glasses or chimneys of different diameters or sizes, 














Crass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Li hting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, ng, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2576. J. Jounson, Manchester, “‘ Composition for finishing or ¢ ing 
silk, satin, stuff, woollen cloth, d&c.”—Dated 18th October, 1864. 

In preparing this composition the inventor powders and mixes together 
in the following proportions, benzoin, one pound; carbon, half a pound ; 
mastice, sambul, and styrac, of each two ounces, and black oxide of 
manganese one ounce; these several subst pounded together an 
rubbed or brushed on or otherwise applied to silk, satin, stuff, woollen cloth, 
silk, beaver, or felt hats, cotton and other fabrics, give an excellent finish 
and renovating appearance to such articles.—Not proceeded with. 

2583. W. Buxton, Rotherhithe, “ Preparation of sheeps’ wool for medical 
pu ."=— Dated 19th October, 1864. 

In performing this invention the patentee takes sheeps’ wool in the raw 
state as it comes from the animal, with the natural animal oil or grease in 
it, and he adds thereto a soluti btained by the dissolving of phor in 
spirits of wine. Of this solutien he applies, say, two ounces to one pound 
of the wool; but these proportions may be varied. He then combs this 
wool, by preference, ,i,- combing, in order to avoid the necessity for 
previous washing, or for the addition of other oils generally required in 
mechanical combing. The wool thus treated and brought into a sliver is 

licable for use as a bandage to the parts of the body afflicted with gout, 
diphtheria, bronchitis, sprains, affections of the chest, rheumatism, rheumatic 
gout, neuralgia, lumbago, and other diseases the result of cold. 
2605. L. Pavioua, La Ciotat, France, “‘ Anti-saline coating.”—Duated 21st 
October, 1864. 

This anti-saline coating composed of alum and of white powder of 
saponaria, mixed and dissolved together in soft water, and in equal pro- 

rtions, and not only has property of preserving the metals composing the 

y of the boiler and its apparatus from the corrosive action of the salt, but, 
further (and this appears to be the most important point), that of removing, 
without any injury to the metal, the salt coatings or incrustations which 
form in the inverior of the pipes and of the body of the steam boiler. ‘The 
preparation of this anti-saline coating is as follows :—The alum is melted 
in soft water in a state of ebullition ; the powder of saponaria, or, still 
better, the plant itself, is then introduced and the boiling continued until 
perfect extraction of the essence contained in the said plant, which is then 
thrown away. The coating thus made may be applied with a brush, or in 
avy other convenient manner. 
2607. A. Rernoups, Bagilt, Flintshire, “‘ Manufacture of sulphuric acid.”— 

Dated 2\st October, 1864. 

This invention consists in the employment of a solution of copper, or 
other metal capable of forming more than one oxide, which solution the 
patentee brings into contact with sulphurous acid and air, or other mix- 
tures of gases containing free oxygen to cause the formation of sulphuric 
acid. 














Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the ing heads. 
2556. ‘. D. Dugg, Vincennes, near Paris, “‘ Envelopes.”—Dated 17th October, 
18 


This invention consists in shaping or cutting envelopes for letters in such 
a manner that, after they are closed, they cannot be opened without leaving 
undeniable proof that they have been broken, The envelope is manufac- 
tured by the usual mechanical means, a change only of matrix being neces- 
sary ; it can be made square, oblong, oval, or any other shape or size. The 
two lateral flaps are so cut that, being bent down on the body of the enve- 
lope, they project from the middle of it about an inch and five-eighths in 
length, but they have the width of a small band or strip. One of these 
bands is, however, larger than the other, and when the envelope is to be 
used, the largest of these strips is folded inside the flap from which it pro- 
— and forms a casing to receive and secure the smallest strip which is 

ntroduced into it to close the letter. By means of a punch or any other 
convenient tool at the extremity of the upper and lower flaps of the enve- 
lope, and ata convenient distance one from the other, two parallel and 
vertical slits are made; they are sufficiently large for allowing to pass 
through them the illest strip hereinbefore described, and a similar slit 
is prepared in the lateral having its small slit folded inside of it. These 
several slits are made in order that, when the four flaps forming the enve- 
lope are bent down on the body of it, the slits of the right side correspond 
with them, and the same also is required for the left side. The envelope 
being thus terminated, the end of the smaliest slip or band is gummed, and 
under that part he pastes a piece of thick r which juts out of a length 
equal to the 5) between the two parallel slits of the upper flap. To close 
the envelope, the longest of the slits is wetted and passed into the slits in 
all the flaps, and secured under the bent part of the smaller projecting slips, 
—Not proceeded with. 
2559. A. Hitt, Birmingham, “‘ Privies, dry closets, and commodes.”— Dated 

17th October, 1864. 

This invention consists in arranging the parts of the said privies, dry 
closets, aud d hereby the ptacle of the soil or ordure is closed 
after the privy, dry closet, or commode has been used, and a measured 
——_ < suitable absorbent and deodorising powder projected on the said 
soil or ordure. 








Tue Apgiatic SreaMsairp. — This fine paddle-wheel steamer, 
which has been under repair in the Southampton Docks for several 
months past, was taken out for trial at the measured mile in Stoke's 
Bay on Friday, for the purpose of testing her machinery. As the 
Adriatic is one of the largest steamships afloat, and was built by the 
celebrated American naval constructor, Mr. Steers, considerable 





ae by the lever at the back of the guard as 
described. 


2587. J. P. Harriss, Slanley Hall, Yorkshire, “ Projectiles.”—Dated 19th 
October, 1864. 

The object of this invention is to give rotary or spiral motion to projec- 
tiles fired from smooth-bore guns, This object is attained by rifting the 
projectiles or sabots which hold them in such a way that a portion of the 
propellent or impulsive force of the explosive gases is guided so as to 
exercise the power at right angles to the line of translation, or, in other 
words, to the axis of the projectile in the line of translation. The inven- 
tion consists, First, in a particular method of rifling. Secondly, in the use 
of a sabot for receiving the — and transmitting the rotary force to the 
projectile itself. The rifling consists of one or more grooves on the surface, 
or in one or more grooves or passages in the interior },laced either singly or 
in groups. ‘lhey have an obstruction or closed end against which the 
impinge. ae run at first parallel to the line of fire, that is, to the axis 
of the projectile coincident with that line, and then at right angles to the 
vertical plane of that axis as bounded by the first part of the groove.—Not 
proceeded with, 

2504. L. H. G. EHRHARDT, Richmond-road, Bay “* Gunpowder,” — Dated 
20th October, 1864. F 

This invention consists in the use of tannic acid, or tannin resin obtained 
from turpentine, or other resinous substances, also artificial tannin, or any 
one or more of the above ingredients in combination with either chlorate 
or nitrate of potash, or both, in and for the manufacture of an improved 
gunpowder or explosive compound. 











t attaches to this, as well as former trials. Her last voyage 
from America to Liverpool, in the service of the Atlantic Royal 
Mail Company, was unfortunately termi d by an accident to one 
of her oscillating cylinders, which rendered it necessary to construct 
anew one. The large size of this cylinder, 1014in. diameter and 
12ft. stroke, together with the _ height of the paddleboxes and 
beam of the vessel, were such that no crane in the Liverpool docks 
had sufficient hoist to lift the damaged cylinder out of, or the new 
one inte, the vessel. The Adriatic was accordingly steamed to 
Southampton with one engine, and under the large shears in 
the docks at that port, and the work intrusted to Messrs. Day and 
Co., of the Northam lronworks. On trial the average speed 
attained was fifteen knots per hour; steam, 22lb.; vacuum, 26in, ; 
depth of water, 18ft. forward and 18ft. 10in. aft. The machinery 
worked with the greatest ease, and the result was such as to give 
perfect satisfaction to all the scientific gentlemen on board as to the 
manner in which the repairs had been effected. The Atlantic 
Company was represented by Mr. Bois, the secretary, and Mr. 
Glover, the superintending engineer; the Board of Trade by their 
surveyors at Southampton, Messrs, Rubie and Murray; and the 
party on board included Mr. R. Bowers (deputy su tending 
engineer of the West India Royal Mail Company), Messrs. Day, 
Mr, T. Summers, Mr. J. Baron, 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
Tue Inon Trape: Jronmasters’ Meetings in Wolverhampton and 
irmit ; State of Trade: Our American Prospects; A Standard 
¥ Wages—Pia lron: Moderately Busy—Nortu StavyrorpsHire: 
ind of the Strike—CoaL: G Demand—Haxrpwars TRapes: 

Active Condition: The Dublin Exhibition Treasury Key — 

Boarp or Trapg Returns: Exports of Machinery, Metals, ¢c.,during 

March: Imports of Iron, Steel, §c.—Mernopoiitan Wacon Com- 

pany: E i Meeting in Birmi 

On 'Change in Birmingham yesterday (Thursday) and in Wolver- 
hampton on Wednesday there was a tolerably good attendance, but 
not much business was done. Buyers were very backward in 
making purchases. A few transactions took place in finished iron, 
and the makers of plates reported that the demand for that class of 
iron was — large, first-class firins, in one or two instances, being 
supplied with orders for some time to come. In the bar department 
the competition of the Welsh houses still affects tho demand. 
Sheets are not much inquired after, and, were it not for the small 
orders given out for that description of iron by the galvanisers, 
scarce a 2 oy egy be doiug. The prospects of a summer trade 
with America been much discussed, and, notwithstanding the 
state of affairs at the eames moment in that country, the egies 
is unanimous that orders will ere long be sent here for 
quantities of iron. With other countries our trade is ve 
a small order every now and then received being the only nquiry. 
Nevertheless, there is an improved feeling throughout the who 
body of the masters. In some quarters the subject of a standard 
of wages being formed in South Staffordshire, to regulate the 
amount paid to the puddlers for their labour, is being touched upon, 
and meets with general approval. Before, however, anything 
definite can be done in the matter it will have to be considered by 
the Ironmasters’ Association. The pig trade remains in much the 
same condition as last week, few sales only having been booked. 

It was with some satisfaction that the trade learnt on Wednesday 
in Wolverhampton that the North Staffordshire men had resumed 
work. The report, though not verified, was generally believed, 
and it was known from circulars issued on the previous day b; 
Messrs. epee of the Cleough Hall Works, Kidsgrove, that all 
their men returned to work, for they were prepared to execute 
orders immediately. On Saturday the North Staffordshire men 
offered to resume work if their masters would give them 10s..2 ton. 
The masters, however, looked upon the struggle as one of principle, 
and not of money, and therefore refused to give other than the 
terms they offered in the first place. On Tuesday there were 
seventy-five puddling furnaces in operation throughout the North 
Staffordshire district, and the number of hands employed was 1,100. 
Mr. W. Bates, of the Ravensdale Ironworks, was advertising in a 
local paper on Monday for 136 puddlers and 26 other men for his 
works; constant work is guaranteed, and non-union men are to be 

rotected. It was well known by the men that many of their own 

were returning to work in batches of from five to seven every 

week, and it is, therefore, not surprising that they should determine 

not to continue a struggle in which they suffered so much, and 
without making their cause any stronger. 

During the past week the demand for coal has been fair, and 
prices are tolerably firm. Small colliery proprietors are undersell- 
ing but this does not affect the rates of first-class houses. 

he hardware trades of this district are in a satisfactory condi- 
tion. In Birmingham the different branches are modeately busy, 
and in Wolverhampton animation is the prevailing feature. At 

Willenhall the lock trade is, upon the whole, brisk, and in other 

parts of the district trade is generally active. Many manufacturers 

intend exhibiting at the Dublin Exhibition, and for some weeks 
ow have been busy in the production of their several articles for 
show. 

Messrs. Chubb, the well-known lock makers, obtained the order 
for the manufacture of the key to be presented to the Prince of 
Wales, as custodian of the treasures, on the opening of the Exhi- 
bition. Messrs. Chubb entrusted the manufacture of the key to Mr. 
J. J. Allen, of Birmingham, a gentleman very clever in that branch 
of ornamental art. Out of a piece of iron sent to him for the pur- 
pose, Mr. Allen has, after many weeks of labour, made a key un- 
rivalled as a work of art. The head of the key, which is sur- 
mounted with a crown, is a trefoil in shape, with the harpof Ireland 
im the centre; a mediwval ribbon bears the figures 1865. On the 
top of the shaft are the prince’s feathers. The shaft is divided into 
panels, and interlaced bands run round them, Shamrocks are 
carved in alto-relief round the carvings. 

Tbe Board of Trade returns for the month of March, and also for 
the first quarter of the present year, were issued on the 29th ult, 
The declared value of the British exports, which amounted to 
£10,489,399 in January, and £11,376,214 in February, rose in March 
to £13,770,154, against £13,555,674 in the corresponding month of 
last year, and £10,217,473 in that of 1863. The increase extended 
to the exports of fire-arms, which rose in value from £19,419 to 
£39,362. Cutlery shows a small increase, viz., from £33,574 to 
£33,865, and it extended to every country to which British cutlery 
is exported except South Africa and the United States. Light 
hardwares rose from £267,217 to £281,565, and the heavy descrip- 
tions from £41,488 to £47,195. ‘he increase under the former 
head extended to every country except Russia, Holland, Spain, the 
United States, and the Argeutine Confederation; while that under 
the latter head was confined to the exports to France, Holland, the 
Hanse Towns, Spain, India, Australia, South Africa, and 
Brazil. Steam engines to the value of £235,445 were ex- 
ported, against £88,032 in the corresponding month of last 
year, the exports to Brazil alone showing a diminution. ‘Che value 
of the exports of other descriptions of machinery rose from £214,497 
to £292,097, the increase extending to every country except Spain 
and Russia. The exports of metals, with the exception of those of 
copper showed a diminution, as will be shown {from the following 
table, though some descriptions.of iron have been exported in larger 
quantities than in the corresponding period of last month :— 

Month of March. 





1863. 1864. 1865 

Pig and puddiediron.. eo. .. £110,070 .. £105,254 .. £122,498 
Bar, angle, bolt, androd.. .. 106,812 .. 279,401 .. 215,847 
flWAYy.. ss oo +s os o 225,406 ., 275,073 .. 212,100 
Iron Wire .. «os «8 of ov 33,817 .. 26,330 .. 40,330 
» GEE: «ob mun ss VE. ED ws 68,558 
w hoops, sheets, and boiler} 117,509 ., 165,700 .. 112,289 
o wrought ., .. .. .. 126,419 .. 175,282 .. 191,254 
sp bse 00 co 02 00 00 — « -- oe 267 
Steel, unwrought .. .. «. 65,264 .. 100,007 .. 63,601 
Total .. 965,091 1,177,481 1,016,774 

Copper, unwrought .. .. .. 136,630 .. 40,633 .. 24,624 
” Se 237,251 ..: 150,001 .. 247,810 
Mase wwew ew Lew De 20,936 
$91,526 219,148 320,570 

eo cc co co co co BORGIR «0 S408 oe 38,489 

Tin, unwrought .. .. «+ + 34,10L «. 45,614 .. 3,459 
Tin plates .. .. «+ «+ oe 110,187 .. 161,708 .. 126,397 
ZimG se ce oe oo 8 8,180 .. 14,764 .. 6,03 


Pig, puddled, wrought, and cast iron, and iron wire, were, there- 
fore, the only a of iron the exports of which show an 
increase upon those of the corresponding period of last year; and a 
glanee at the total exports of the first three months of the present 
year shows a similar state of things for that longer peri The 
value of the ex of iron for that period was, indeed, less, 
by about £600,000 than in the coonapentin period of last year. 
Reverting to the exports of March, we find that the increase in 

and pud iron extended to every country except the United 


States ; that in cas toe country except France, Australia, 
the United States aad Bosal; cod that fo wa ow iron to every 
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country except 


France, Prussia, Russia, Canada, and the United 
States. The diminution in bar iron and similar 


ne has 
confined to the exports to France, Italy, Turkey, , and the 
United States; while the decrease in unwrought copper was con- 
fined to the exports to France, Belgium, and India. The exports 
of railway iron fell off in every direction except as regards Sweden, 
India, Canada, Brazil, and Chili; and those of hoops, sheets, and 
boiler plates to every country except France and Australia. The 
decrease in stee! arose entirely in the exports to the United States. 
The great increase exhibited by wrought copper and yellow metal 
extended to every country except France, Holland, Turkey, and the 
United States. The great diminution which took place in the 
exports of lead, and which is equally observable in the trade of the 
quarter, extended to every country except France and Russia ; 
and, considering the insignificant dimensions to which the exports 
of the metal to China and the United States have shrunk of late, it 
would have been muchsgreater but for the recent rapid development 
of tbe lead trade with France. In the corresponding month of last 
year the United States took 2,251 tons, and France only 25 tons ; 
this year France has taken, during the same mouth, 897 tons, and 
the United States only 21 tons. ‘The decrease in unwrought tin ex- 
tended to every country except Turkey, and that in tin plates to 
every country except France and Australia, 


The imports of metals were as follow :— 


March, 1865. March, 1864. 

‘ons, Tons. 
Iron oo oo O87 2 oe of oF S821 
Steel o “6 oe 180 «ce cc co oe 687 
Copper ae 08 of ¢e BOO co cc ce 2,015 
Tin .. oe ee 249 12 oF cf cf 285 
Lead > 26 2720 .. 3,725 
Zinc ~~ * e co eo 1,004 . ee 3,782 


An extraordinary general meeting of the shareholders of the 
Metropolitan Wagon Company was held, last Friday,in the Ex- 
change Assembly Room, Seminahem, Major Elwell, chairman of 
the company, presiding. The chief business was the consideration 
of the condition of the company, as described in certain published 
correspondence between Mr. Halliday, Mr. Watson, and the chair- 
man. ‘T'wo months before, Mr. Halliday and Mr. Watson had been 
made directors on the wish of the shareholders and the subscribers, 
and they had continued investigations which had been deemed 
necessary, consequent, especially, upon an alleged overvaluing of 
the assets of the concern, and of the timber in particular. Now, 
the chairman acknowledged that the directors were responsible for 
the valuation, which he generally defended, but regretted that they 
had themselves “ altered the total” of the valuations “to what 
they thought fairly represented the value.” There were, also, other 
items in the account “ which they found to be incorrect, and the 
necessary alterations were made.” The chairman then tendered 
his resignation, and, a short time afterwards, Mr. Adkins, one of 
the directors, did the same. After a very long meeting the follow- 
ing resolution was carried:—‘ That a committee (named) should 
be appointed to investigate the timber accounts, and the affairs of 
the company generally ; and that such committee be authorised, 
with any accountant, clerks, or other persous whom they may em- 
ploy, to enter upon the company’s premises, to examine the stock 
and effects, and value the same; to peruse all documents, books, 
and papers, and to examine the officers and servants of the com- 
pany; to apply to the directors, and request them to attend before 
the committee, and give such information as they may deem neces- 
sary ; and, generally, do all they may think best for the investiga- 
tion of the affairs of the company.” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot. Birkenhead and Liverpool Railway Bill — Borer 
ExpLosion NEAR WiGAN — LreveNsHULME — Nortu-Eastern 
Districr: New Railway Station at Tynemouth; Hartlepool: Iron 
Shiptuilding—State or Trape: Leeds: Sheffield: Bevtgelive: 
South Yorkshire—T rex anv HuMBER SuipBurLpine Company: 
Launch at Gainsboro’—Norru-Eastern Rattway: Extension to 
Doncaster-—Hvit Docks—LancasuirE AND YORKSHIRE: Exten- 
sion Projects—Scotuann : Emigration from the Clyde: Clyde 
Shipbuilding. 

We commence with Liverpool. The chief matter calling for 

notice in that great district is the Birkenhead and Liverpool Railway 

bill, which has been under the consideration of the referees of the 

House of Commons, in respect to its engineering details. The 

capital is to be £650,000, with power to borrow £216,000. Three 

railways are proposed to be constructed:—First, a railway com 
mencing by a junction with the Birkenhead Railway in the township 
of Lower Bebington at or near the north end of the passenger platform 
of the Bebington station, passing thence through the following 

—- and places:—Lower Bebington, Higher Bebington, and 
ebington; then passing by a tunnel under the river Mersey into 

Toxteth Park and the borough of Liverpool, and terminating in 

Toxteth Park in or near a shipbuilding-yard in the occupation of 

Messrs. Jones, Quiggin, and Co., at a point about three chains from 

Sefton-street. Second, a railway commencing by a junction with 

railway No. 1 in the township of Higher Bebington, about three 

chains south of Rock-lane, in or near a field belonging to John 

Coupland, jun., and occupied by George Edward Stephenson, passing 

thence through the following parishes: — Higher Bebington, 
bington, Rock Ferry, and Tranmere, and terminating by a 

junction with the Birkenhead Railway, at a point about twenty- 
eight chains north of the bridge which carries the birkenhead Rail- 

way over St. Paul’s-road, in the township of Tranmere. Third, a 

railway commencing by a junction with railway No, 1, at the 

termination thereof in Toxteth Park, passing thence through 

Toxteth Park and into the borough and parish of Liverpool, and 

terminating in that borough and parish by a junction with the 

authorised line of the Liverpool Central Station Railway, at a point 
about three chains north of Parliament-street. ‘The only petitioners 
against the bill were the Londoa and North-Western Railway 

Company, on whose behalf evidence was given by Mr. F. Stephen- 

son, chief assistant-engincer of the London and North-Westera 

Railway ; Mr. Edward Hall, an officer of the Geological Survey 

of Great Britain; Mr. John F. Bateman, civil engineer; and Mr. 

Mills, a land valuer and surveyor at Liverpool. Mr. Stephenson 

stated that he had examined the deposited plans, and found that the 

total length of the line was four miles thirty-four furlongs four 
chains. ‘The total length of tunnelling was 6,309 yards, or more 
than three and a half miles. The length of line under the level of 
high water mark of the Mersey was 4,278 yards. One mile was 
immediately vertically beneath the river. The junction between lines 
No. Land 2 wasin a tunnel, on a gradient of 1 in47. Such a junction 
was most objectionable. ‘The junction at St. James’s station was also 
inatunnel. The extreme depth under high water mark of the level 
of the rails was 121ft. From the crown of the tunnel to the bottom 
of'the river the depth was 46it., that allowed only 15ft. from the 
rails to the crown of the tunnel. The height ought to be 28ft. at 
least. He understood that the line was to be a double one, but it 
was not shown on the plan. The construction of the tunne! would 
be difficult, if not impossible. The first difficulty would be 
in getting away the water, because the sandstone was full 
of water. Mr. Duncan, engineer to the Liverpool Water- 
works Company, deposed that the rock through which the tunnel 
was intended to go was not very porous, and the quantity of water 
in it would not render the construction of the tunnel at all difficult. 

There would be no difficulty of getting rid of the water. It was a 

mere question of pumping, and the water might be utilised for the 

purposes of the town. ‘The quantity of water to be pumped up 
might be about 10,000,000 gallons per day. He did not think any 
danger could arise from the construction of the works under the 


river. Mr. Abernethy gave similar evidence. Mr. Fowler, CE, 
said that there should be a free access of water through 50ft. of red 
sandstone was simply impossible—there was no such thing in nature 





If, however, there should be a permeable geological fault unknown 
as yet to all engineering experience, they would stop it, which was 
perfectly feasible. More apparently impossible things were being 
done every day. After hearing counsel, the court adjourned. 

A serious boiler explosion occurred last week at Mr. Samuel 
Stock’s No. 21 pit, Blackleyhurst Colliery, at Billings, near Wigan. 
The pit in question, with which are connected a number of coke 
ovens, is worked by means of three engines—one large one for wind- 
ing, and two smaller ones for pumping and other purposes, and the 
steam of these was supplied, a fortnight ago, by three long boilers, 
of the shape now generally in use, about 30ft. in length and 5ft. in 
diameter. A fortnight ago, however, one of the three exploded, 
injuring six persons, and blowing down a large chimney ; and the 
confusion into which the works had been thrown had not been 
remedied, when a second and more serious disaster occurred. The 
boiler was thrown seventy or eighty yards over the engine house, 
and across the colliery railway, into the field in which lay the 
remains of the one which exploded previously, near to which, and 
about 160 yards from the pit, was found the dead body of Mather, 
the engineer. The walls of the boiler and engine houses were com- 

letely destroyed, and many persons were bruised by the scattered 
bricks, or scalded by the water which was dashed around. There 
were in the pit between fifty and sixty men and boys; and as the 
winding engine was rendered useless, arrangements had to be made 
for drawing the men up the shaft by a locomotive on the railway. 
This was accomplished in safety about half- past four the same after- 
noon. ‘The explosion is believed to have arisen from the neglect of 
the engineer to keep the boiler properly supplied with water. There 
is no doubt that, at the time of the accident, he was turning the 
water on. 

Mr. Rawlinson, C.E., government inspector, has held a sitting in 
the Mechanics’ Institute, Levenshulme, to hear evidence for and 
against a proposed adoption of the Local Government Act for that 
township. 

We have several items from the north-eastern district. The Blyth 
and Tyne Railway Company have commenced the erection of a new 
railway station at Tynemouth ; it will be a substantial affair. One 
of the Vice-Chancellor’s courts has been occupied with a case, “ The 
Hartlepool Gas and Water Company v. the West Hartlepool 
Harbour and Railway Company.” The bill in this case was filed by 
the plaintiffs for the purpose of obtaining an injunction to restrain 
the defendants from supplying water within the specified district. 
The defendants had, by their Act of 1849, constructed certain gas- 
works and waterworks for the purpose of supplying their own works 
with water and gas. They were, under a lease, in possession of 
spring water called the Old Quarry Spring. In 1850 they agreed, 
for £9,173, to s2ll their gas and waterworks to the plaintiff’s company, 
and covenanted that they would not supply, either with gas or 
water, any of the towns or places which the company were authorised 
to supply by the Hartlepool Waterworks Act, 1849. The bill 
alleged that, contrary to the covenant contained in the deed, the 
defendants had supplied Messrs. Pile, Spence, and Co. with water 
by means of pipes, through their land. The Vice-Chancellor said that 
as Messrs. Pile, Spence, and Co. were not parties, he could not grant 
an injunction, but he should direct an inquiry as to damages. It 
appeared to him (the Vice-Chancellor) that but for the water supply 
Messrs. Pile and Spence would not have agreed to pay £1,200. 
Messrs. Palmer Brothers and Co. have launched from their Jarrow 
yard a fine screw steamer of 1,100 tons burthen. The steamer is the 
property of Mr. W. D. Stephens, of Newcastle, and is to be named 
the Busy She is intended for the Mediterranean trade. A fine 
screw steamer has been launched by Messrs, Denton, Gray, and Co., 
Middleton; the vessel is about 3,000 tons burthen, and will be 
fitted with engines of 150-horse power, by Messrs. Fossick and 
Hackworth, of Stockton. Her dimensions are:—-Length, 235ft. ; 
breadth, 31ft. 10in.; and depth of hold, 24ft.; the vessel is named 
the Marrabout. An iron brig has been 1. -nched by Messrs. Irvine, 
Currie, and Co., West Hartlepool. As s.e descended the “ ways” 
she was christened the Francisca by Miss Pyman. The vessel has 
been built for Messrs. Eduardo de Aznar, of Bilboa, Spain, and will 
be commanded by Captain Maidagan. Her dimensions are:— 
Length, 125ft.; breadth, 24ft.; depth of hold, 13ft. 6in.; tonnage, 
400 tons. The vessel is intended for the Havannah sugar trade. 

The Leeds Chamber of Commerce, reporting upon the iron, machine, 
and engineer tool trades of that town and district, says:—‘ There is 
a good demand for nearly all descriptions of iron, and most of the 
makers continue busy. The machine and engineer tool manufac- 
turers are well employed. Locomotive makers are generally full of 
orders, and the railway plant trade is good. There is no material 
change in the cut nail trade. ‘Trade generally is not very active at 
Sheftield, but few workmen are wholly unemployed, and the tendency 
is towards improvement. Rather more is doing in several branches 
of the cutlery trade, and, though some houses are still slack, the 
orders for plated and Britannia metal ware have a little increased. 
Most of the tool trades are moderately active. The summer 
weather has increased the demand for crinoline steel both at home 
and abroad, the French orders being moderately large. Steel wire 
for umbrellas and some other purposes is also in demand. The 
general steel trade is, however, still languid, and as a consequence 
the demand for furnace coal and hard coke is small. The coal and 
iron trade of the Derbyshire district has been improving of late. The 
Locksford works (formerly in the possession of the Stephenson 
family), which hav» been closed for a considerable time, and which, 
consequently, have fallen into a dilapidated condition, have been 
purchased by the Tapton Coal and Coke Company (Limited), and 
put under repair. The works are to be of the first order. It is 
intended that the Newbold and Locksford Works shall be subterra- 
neously connected, in order to dispense with the land carriage 
between them. In south Yorkshire, the iron trade is in a healthier 
state, and considerable extensions are being made at several of the 
largest establishments. At Swinton, where all the men were out 
for some time, and where the best steel-iron is made for Sheflield, 
there was never more doing than at present, The question of direct 
communication between Barnsley and York and the North of 
England ‘is just now occupying a good deal of attention. The 
Manchester, Sheffield, and Lincolnshire and South Yorkshire Rail- 
way Companies propose a line from some point near the town, while 
the Midland, whose station is at present tour miles from Barnsley, 
have already powers to come into it, and intend joining the main 
— the London and North-Western at Kirkburton, near Hudders- 
field. 

The Trent and Humber Shipbuilding Company has launched the 
Yorkshire, an iron steamer. Her dimensions are—length, 250ft. ; 
breadth, 29ft.; depth, 2vft.; burden, 1,400 tons. She has been 
built for Messrs, Bailey and Leatham, of Huil, and is intended for 
the conveyance of mails and passengers between Lisbon and the 
coast of Africa. She will be fitted with engines of 120-horse power 
nominal. 

The construction of a new line of railway from Staddlethorpe, 
via Thorne, to Doncaster, was let by the directors of the North- 
Eastern Railway Company on Friday to Messrs. Brassey and Field, 
of London. ¥ 

The construction of the West Dock at Hull has arrived at the first 
important stage. In a few days the coffer-dam around the basin 
will be removed, and the new railway creek brought into use. When 
this is done the old creek will be closed, and the construction of the 
dock can be proceeded with more rapidly than has been hitherto 
possible, owing to the necessity of keeping the creek open. 

A Wharnclitie meeting of the Lancashire and Yorkshire Railway 
Company was held last week, at which several bills were considered. 
The first was a bill to vest in the Lancashire and Yorkshire Railway 
Company, and the Lancashire Union Railways Company, jointly, 
certain portions of railway near Blackburn. The heads of the clauses 
having pen read, thechairman moved that the bill should be approved, 
subject to such alterations as the directors might consider desirable, 
and as the Legislature might sanction or require. During the last 


session of Parliament, the London and North-Western Railway Com- 
pany obtained powers, upon the exercise of which they were to 
decide in six months to join the 


and Yorkshire in con- 





structing a line from Chorley to Cherry Tree, near Blackburn. They 
had decided upon joining the Lancashire and Yorkshire in the under- 
taking, and they would pay half the expenses of construction. On 
the other hand, the Lancashire and Yorkshire obtained the option of 
joining in the construction of the London and North-Western line 
from Adlington to Standish, near Wigan. The contribution of the 
Lancashire and Yorkshire to the latter line would be much less than 
that of the London and North-Western to the line from Chorley to 
Blackburn, so that the balance would be in favour of the Lancashire 
and Yorkshire. The resolution was passed. The second bill was to 
authorise the widening of the Blackpool branch of the Preston and 
Wyre Railway, and for other purposes. The bill was approved, the 
chairman stating, in moving the resolution, that the claim on the 
Lancashire and Yorkshire Company for this improvement would be 
£16,000, being two-thirds of the estimated expenditure, the London 
and North-Western taking the other third. The third bill was to 
incorporate a company for making a railway to be called “The 
Luddendem Valley Railway,” to authorise working and other 
arrangements with the Lancashire and Yorkshire Railway Company, 
to enable that company to subscribe capital, and for other purposes. 

We turn to Scotland. The ship Naval Reserve, 1,831 tons, has 
sailed from Greenock for Brisbane, Queensland, having on board 
about 550 passengers, and a crew of 75 men—in all, nearly 625 souls. 
Among the passengers were 250 navvies, who are being sent out to 
assist in forming a new railway proposed to be made from Brisbane 
to the south-west of the colony. With regard to Clyde shipbuilding, 
we may note that the new river steamer, Arran Castle, left the 
Broomielaw yesterday week for the purpose of testing her speed 
after alterations, and, as the result proved, great improvements in 
her machinery. After leaving Bowling she caught sight, upwards 
of a mile a-head, of a fast steamer from Glasgow, and before reach- 
ing Greenock, not only made up to but passed her. At Greenock, 
the builders, engineers, and others interested, joined the _vessel 
personally to see in what time she ran the Lights. Under circum- 
stances not the most favourable, she made the run from Cloch to 
Cumbrae Lighthouse in 48 min.—the first half of the distance at 
about five strokes less per minute than the maximum which she 
attained, namely, a little over 45 strokes per minute. On the same 
day there was launched from the shipbuilding yard of the London 
and Glasgow Engineering and Iron Shipbuilding Company, at 
Govan, a fine new screw steamer, built for the Iron Screw Collier 
Company, of London, and intended for the African trade. She was 
named the Cromwell. The following are the dimensions of the new 
steamer :—Length, 180ft.; breadth of beam, 28}ft.; depth of hold, 
17ft.; 700 tons builders’ measurement, with engines of 90-horse 
power. Messrs. A. and J. Inglis, Pointhouse, launched, on the 
same day, an iron paddle steamer, of 1,350 tons old measurement, 
for the North British Railway Company’s ferry traffic on the Frith 
of Forth. She will be fitted by the builders with two pairs of 
diagonal engines, of 260-horse power nominal. An iron screw steam- 
ship, named the Hibernia, for Messrs. Handyside and Henderson’s 
anchor line of screw steamers trading to America, was launched by 
Messrs, Alexander Stephen and Sons, from one of their building 
sheds at Kelvinhaugh. This steamship is 1,600 tons, is the largest 
vessel in the above line, and is being engined by the Finnieston 
Steam-ship Works Company. Messrs. Stephen have also in course 
of building two other steamers for Messrs. Handyside and Hender- 
son’s Mediterranean line. Messrs. Kirkpatrick, M’Intyre, and Co., 
Port Glasgow, launched an auxiliary screw schooner for the African 
coasting trade. Her principal dimensions are—Length, 1105ft. ; 
breadth, 18ft.; depth (moulded), 11ft. She was named the William 
Taylor, by Miss Laughland, of Glasgow, and is the property of 
Messrs. William ‘laylor and Co., merchants, Leith and Glasgow. 
Immediately thereafter, a cutter yacht, built on the composite 
principle, and contracted for sometime ago through Mr. John Fergu- 
son, of Glasgow, was also launched. Her dimensions—60ft. in 
length by 11ft. 3in. beam, and about thirty tons yacht measurement. 
She was named the Leila. 








THE METAL MARKET. 


Ratts.—In good request at £6 10s to £6 15s per ton. 

CorrerR,—Dull of sale. 

Tix.—But little doing, an! prices giving way. 
lower, and Straits £3. 

Tin Puates.—A flat market. Coke 22s., and Charcoal 26s. per box. 

Leap.—But little doing. English £19 10s., and soft Spanish £19 per 


Banca is £2 per ton 


ton. 
SPELTER has given way. Sellers at £20 5s. per ton, 
Moats and Co. 
Old Broad-street, London, E.C., May 4ti:, 1865. 





PRICES CURRENT OF TIMBER. 












1864. _ 1865. 1864. 1865, 
Perlad— £45, £85 £ &£ & Perlead— £4 38 28%) 4 8% £ 8 
Teak......+.++e0+-12 101310 12 013 0O}) Yel. pine per reduced C. 
Quebec, red pine .. 3.10 415 | 310 4 10|| Canada, Ist quality 18 019 0] 17 018 0 
yellow pine... 3 0 4 0) 310 410) do... 13 01410] ll O12 O 
St.John, N.B,yel.. 0 0 0 0 | 00 Archangel, yellow 13101410] 13 01310 
tai “Sash 5 ~ 6 lo : 4 . = 10 = : = ri = 2 
birch...... 310 410] 4 * 010 © § < 
Memel.. 0 0 00/0 0 . -10 015 0} 0 O15 O 
elm «s+... 310 5 0} 310 5 0O|}| Gothenburg,yel... 10 011 0] 10 O11 O 
Dantzic, oak . .... 310 610/310 6 WwW} white 9 © 910) 9 0 910 
fir 215 310/210 8 10 || Gefle, yellow...... 10 10 11 10] 10 1031 10 
Memel, fir 310 4 0/3 & 310/| Soderhamn ...... 9IU1L 0} Yl lI 
Riga .... 310 8315/3 0 8 5|| Christiania,perO 
Swedish 210 215/210 215|| 12%. by > by9$18 023 Of] 2 O23 0 
Masts, Queb.rd. pine 610 810)5 0 6 O}/ im.... ye:low 
‘ 5 ; , o| 
USHA HH SE Re 
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IMPROVEMENTS IN Porters’ Stoves.—(From our correspondent.)— 
Another improvement in potters’ stoves, designed like those of 
Messrs. Edwards, of Burslem, described in Tue Encineer a short 
time since, with the object of abolishing the fearfully deleterious 
system so long in use in the manufacture of pottery, has been 
brought under our notice during the past week. The stoves in 
question consist of four brick-built chambers, which are clustered in 
the centre of a saucer-maker’s workshop, at Mr. Thomas Pinder's 
works, Burslem. Each chamber is supplied with rows of shelving 
reaching from the floor to the ceiling, and is capable of holding 
about 300 pieces, but the heating apparatus, as at present applied, is 
equal not only to the filling of much larger chambers with hot air, 
but also of warming many of the contiguous workshops. The stoves 
are heated in a manner somewhat resembling that adopted in warm- 
ing public buildings by means of hot air. There is an external 
fire-place on a rather lower level than the floor of the workshop, 
and the heat and smoke from the fire are carried under the floors of 
the stoves by means of a strong cast iron tube 14in. by 10in. inter- 
nally. This tube rests along its whole course on quarries, and is 
enclosed in a flue, which is Gin. wide on either side of the tube, and 
4}in. between the top of the tube and the floor. The tube commu- 
nicates with the chimney, and it is the hot air of the flaes which 
heats the stoves. In the floor of each stove there are inserted an 
irod grid and a damper, and during the process of filling the cham- 
ber with ware the grid and the damper are closed, by which means 
the heat of the stove is kept so low as not to be in the least degree 
either unpleasant or injurious, being only, in fact, a trifle higher 
than that of thesurrounding atmosphere of the workshop. When 
the shelves have been filled, the damper is drawn out, the cover of 
the grid removed, and the door closed. The heated air then ascends 
from the flue, and in about an hour anda half the ware is sufficiently 
dry to be removed. The tube being made perfectly air-ught the 
heated air is quite free from un; leasant smell, and it is 80 con- 
structed that it can be easily swept. The system effectually 

yrevents that exposure of children to excessive heat which has 
_ been one of the greatest reflections on the skill and humanity 
of the district. The credit of adapting the tube principle in this 
— belougs to Mr. Thomas Clay, the joiner attached to the 
wor 
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ON INTERCOMMUNICATION IN RAILWAY 
TRAINS. 


WHEN, seen from afar in the distant landscape, a rail- 
way train moves on its serpentine road like a thing of life, 
the sight suggests a facile analogy. It looks like some 
monstrous snake, rapidly gliding on its way, while 
belching forth the smoky fumes which are its breath of 
life. Indeed, however fanciful the similitude may seem, 
there is much more mechanical truthfulness about it than 
would at first appear. The different carriages in the long 
train represent as many vertebre coupled together in the 
reptile by supple cartilages. But here the analogy 
generally ends. The different portions of the snake com- 
municate together by sensitive nerves ; tread on any por- 
tion, chop off the tail, and the head at once knows all about 
it with electric speed, and takes its measures accordingly. 
Not so with the railway train. Let any of the couplings 
break, and the head goes blundering on; let there be a 
commotion in any portion of its long length; let any part 
catch fire; let a tire come off, let anything elsestake place, 
and the locomotive most likely still goes rushing regard- 
lessly forward until it stupidly stops at its appointed 
destination. The fact is that it is simply illogical and 
unnatural that railway trains should exist in which the 
propelling force acts quite irresponsibly. Some excuse 
there is, indeed, when inanimate goods are being slowly 
conveyed about ; but the wonder is that people can be 
found to attach themselves to an inaccessible and unheed- 
ing machine rushing off at the rate of sixty miles an hour. 
That under such circumstances disasters of different kinds 
should occur to people absolutely isolated from human aid 
while being whirled through space is not to be wondered 
at. The advance of any accidental fire must be neces- 
sarily accelerated—the progress of any damage, such as a 
tire getting loose, can “ only helplessly watched by the 
inmates of any carriage—while the criminal may be aided in 
his designs on a victim by absolute isolation. Peril of this 
kind, which may have to be met by any one of us within 
the next few hours, naturally weighs upon the popular 
mind. In both France and England two absolute popular 
panics have at different times resulted from two several 
murders committed in railway carriages. The murder of 
President Poinsot, in France, and that of Mr. B iggs, in 
England, have, in each case, caused a panic which could 
only be stilled by an authoritative investigation of all the 
circumstances of railway train communication. 

The present state of the matter in England, both as to 
popular feeling and as to the means taken by those in 
authority to respond to that feeling, is pretty clearly 
sketched in the debates which took place in the House of 
Commons last Tuesday evening. It is generally known 
that a royal commission is now sitting to inquire into a 
number of administrative points connected with the rail- 
ways of the United Kingdom. Of course the deliberations 
of most of these commissions generally proceed very slowly, 
and so, accordingly, last Tuesday night, Sir W. Gallwey 
moved that “ pending the report of the royal commission, 
more immediate provision should be made for compelling 
railway companies to make arrangements for establishing 
a proper communication between guards and passengers.” 
Sir W. Gallwey alluded to the delays of the railway 
authorities in providing, or even in attempting to provide, 
apparatus of the kind. He pointed out that his motion was 
no more an “interference with railway management,” 
tending to divide “ the responsibility which ought to rest 
on railway passengers ” than the law which regulates “ the 
number of passengers that should be carried in stage 
coaches,” or which interfered with carriers’ carts. In none 
of these cases had interference been held to diminish the 
responsibility of the management. In answer, Mr. H. S. 
Thompson simply gave an abridgement of the re- 
port of the Railway Clearing-house committee, which 
we published a fortnight ago. He also stated that 
“after the report of the committee of 1853 had been 
ee the company of which he was chairman put the 
cord system of communication into use on 209 or 300 miles 
of railway, and had continued to use it; but he could not 
go further in commending it than to say that, in some very 
few cases, it might, possibly, have prevented accidents.” 
Mr. Baillie Cochrane thought that very exaggerated 
notions existed as to the loss of life on railways. A greater 
loss of life took place annually in the streets of London than 
on all the lines put together. Like other scientific 
authurities, he also appears to be troubled with “ endless 
letters suggesting plans of communication between the 
different parts of the train.” Mr. Lefroy had adopted the 
somewhat impractical notion that “if the present foot- 
board were widened the guards might be enabled to reach 
the passengers when they were alarmed,” The President of 
the Board of Trade thereupon alluded to the official letter of 
the 7th July, 1864, calling the attention of “all the railway 
companies in the kingdom” to the complaints of the 
public. ‘The question was then, as he observed, referred by 
the companies to the Railway Clearing House, who chose 
a sub-committee for especially considering the question. 
The report they framed, and which we have printed, 
“was subsequently confirmed at the general confer- 
ence. Therefore,” said Mr. Milner Gibson, “there was 
every reason to believe that railway companies were 
about to adopt some plan.” The speaker then gave 
another epitome of the Clearing-house report, stating, 
at the conclusion, that, “‘he foresaw no mechanical diffi- 
culties to be overcome; and, when once a plan could be 
tixed upon, there would be very little delay in carrying it 
out. Mr. Bentinck was not pacified by Mr. Gibson’s 
smooth speech, and he said that there are only two diffi- 
culties in the way—“ one, that railway directors invariably 
refused to act upon any suggestions which came from out 
of doors; and the other, that they would not spend a 





shilling they could possibly avoid;” the whole question 
was simply one of money. Mr. Dillwyn and the vene- 
rable Mr. Pease both protested against the severe remarks 
of the member for West Norfolk. Sir W. Gallwey then | 
withdrew his motion, congratulating, however, the House 
that the President of the Board of ‘Trade had apparently 


to provide some means of indirect communication, through 
the guards, between the drivers of engines and the pas- 
sengers.” The President of the Board of Trade how- 
ever, explained that he had been misunderstood, and 
that “he could not give any pledge on the subject;” on 
which Sir W. Gallwey observed that he would be glad 
to hear when the communication was likely to be esta- 
blished, as “the present delay had been going on for ten 
or fifteen years.” Unfortunately, Sir W. Gallwey does 
not appear to have taken a hint of Mr. Gibson to move 
for the printing of the reports, thereby rendering them 
accessible to the public. 

In the clash of opinions inside the House of Commons 
there are thus three distinct parties to be clearly seen, each 
with different views on the matter. There is the unrea- 
soning, unprofessional public, who loudly clamour for 
railway train communication, but without knowing how 
it is to be carried out; there is the class pecuniarily in- 
terested in railways, encountering with cool objections the 
nang of the public, and desirous of little else beyond 
eaving things as they are; while, lastly, there is the 
Government control of railways, represented by the Pre- 
sident of the Board of Trade, assuming a middle position 
between the eager public and the supine railway autho- 
rities. In the popular press—in the letter from the Queen 
herself to the railway authorities—there is, besides, suffi- 
cient evidence that the travelling public of this country 
are this time determined to obtain some sort of communi- 
cation between the component parts of a train. In the 
present state of the popular temper, woe to that particular 
railway company on whose line any suffering should be 
caused by want of communication. ‘There can be no doubt 
that the jury would award swinging damages. 

But let us now hear what the companies say for them- 
selves in the matter, and what excuses they give that they 
have been so long in taking action with respect to train 
communication. A fortnight ago we printed the document 
which may be regarded as the manifesto in the question of 
all the railway companies. According to this report of the 
Railway Clearing-house committee, not less that 196 inven- 
tions were sent in to them in anwer to their published in- 
vitation. Asa result, “several of the best plans suggested 
have been selected and tested, by being applied to experi- 
mental trains.” ‘They state, however, that “later ex- 
perience” has only confirmed the conclusions arrived at “ by 
former committees of the Railway Clearing-house in the 
years 1852 and 1853.” The inventions then proposed ap- 
pear, indeed, to have been nearly identical with those which, 
after the lapse of twelve years, have been submitted to the 
present committee.” Signals depending solely on sight, 
always uncertain, mast be “ wholly useless in tunnels and 
fogs.” No signals dependent on sound—“ whether the 
sound was produced by compressed air, trumpets, or 
gunpowder ”—could be heard when the train was run- 
ning at a considerable speed, or when there was a 
head wind. In 1853 the committee also considered that 
the electric fluid was too subtle or delicate for the rough 
usage in practice, and all these views have been confirmed 
—at least to the satisfaction of the present sub-committee 
—by “the more recent investigation.” A p e of 
Captain Tyler’s report is then quoted, in which he states 
that, no means of communication, per se, “could have 
prevented the murder of Mr. Briggs.” Means of commu- 
nication alone, say the committee, would not be sufficient ; 
“the safety of the public, in certain cases, could only be 
secured by the possibility of the guard immediately coming 
to their assistance by means of footboards.” But the use 
of these footboards is, in itself, very dangerous to the 
servants of the company, according to experience in 
Belgium, leading to an annual loss of one life. The case 
of the murder of M. Poinsot, on the Eastern of France 
railway, in December, 1860, would, indeed, show that 
these very footboards afford facilities for crime on railways 
—the still undiscovered murderer having “actually ps 
tained access to, and escape from, the compartment in 
which M. Poinsot travelled by means of footboards. 
Against the American plan of carriages, with a central 
passage, allowing internal communication all through the 
train, the committee bring the expense of altering the 
already existing stock, and the delays in loading and un- 
loading the trains, “the means of leaving and entering 
them being limited to the doorway at each end, instead of 
taking place by the more numerous doorways parallel to 
the platform, as in the ordinary English carriages.” Then 
comes the objection against placing the stoppage of a train 
at the disposal of any timorous or unprincipled passenger, 
without which, however, no signal is of use. ‘“ The fact of 
it being practically impossible that a guard, upon receiving 
a signal from a passenger, can go at once to the assistance 
of that passenger, materially limits the use and value of 
such a communication.” 

As a summary, the sub-committee report that no means 
of communication yet put forward is trustworthy ; and 
even if such an apparatus were in existence, the mode of 
external communication by means of footboards would be un- 
desirable, supposing it were possible. .With express trains, 
however, or other trains “ running for a considerable 
distance without stopping,” it is desirable, if practicable, 
to give the passengers “ the means, in cases of emergency, 
of attracting the attention of the guard, and of enabling 
him to stop the train at the next station, or under the pro- 
tection of the next fixed signals.” To render any plan of 
use for the long through trains traversing several lines, 
“it is absolutely necessary that all the companies should 
adopt the same plan.” In conclusion, they point out that 
a Parliamentary enactment will be ired, in order to 
“prevent the use of the communication wrongfully, or 
upon insufficient occasions.” The report is signed by 
the general managers of most of the principal lines in the 
kingdom, who comprised the sub-committee of the Rail- 
way Clearing-house. 

There is undoubtedly considerable force in the arguments 
and conclusions of this document; but the unsophisticated 
reader naturally feels some surprise that Captain ‘I'yler's 
report, so often quoted by the committee, has not been 
published by them im eztenso, We understand, indeed, 


we also chance to know that it disagrees to a greater 
extent with that of the railway sub-committee than would 
appear on the face of their report. In fact, the publishing 
of the railway official view of the matter, stamped, as far 
as possible, with Government approval by means of elegant 
extracts from he Government report, looks very much like 
an attempt to take public opinion by assault, and to barke 
the more or less adverse conclusions of the Government 
officer. In fact, we have good reason to believe that this 
is the case, and we seal therefore, strongly advise 
Sir W. Gallwey to, as soon as possible, move for the pro- 
duction of the results of the investigations of the Board 
of Trade. It would be most valuable just now, as we 
understand that Captain Tyler gives the entire history of 
the progress of the question in England and France. He 
then defines, as far as possible, what can be done under 
the existing circumstances of railways in England. He 
thus considers that the mode of communication by means of 
electricity is perfectly practicable, and, as has been already 
stated, preferring Preece’s system. Thus, on this important 
point, an unprejudiced and honourable expert clearly differs 
from the railway officials. 

In the absence of Captain Tyler’s complete report, we 
can thus only take a clear cognizance of the progress of the 
question in the minds of railway officialdom, but there is 
yet another very important document on the matter, 
alluded to by both the sub-committees of the Kailway 
Clearing-house and by the Board of Trade officer. From 
this we may gain a sight of the state of things in France, 
and a view of the results of a careful examination of the 
whole question by the light of the logical French intellect. 
In November, 1861, a railway commission, composed, 
amongst eleven others, of M. Michel Chevalier, the well- 
known political economist, of M. Combes, inspecteur general 
des mines, of M. Talabot, manager of the Compagnie de la 
Méditerranée, and of M. Didion, manager of the Orleans 
line, was formed by the Imperial Government, in order to 
revise the laws bearing on railways in France, Their 
voluminous and elaborate report was published in 1863,* 
About a year previous to the formation of this Im- 
perial railway commission, it happened that the eminent 
judge, President Poinsot, was murdered in a first-class 
train on the Chemin de Fer de |’Est. As we have ob- 
served, a very similar sensation to that caused by the 
murder of Mr. Briggs was then produced in France, and it is 
is singular how remarkably similar were also the results in 
both countries, There was the same agitation in the press, 
the same general alarm, and theresulting fertility in inven- 
tive conaieate intended to diminish the danger of solitude 
and isolation in railway trains. On the 23rd February, 
1861, the ministry entrusted the examination of all the cir- 
cumstances of the matter to three well-known govern- 
ment engineers, MM. Thoyot, Couche, and De Fourcy. 
So ue weeks before, the minister had requested the engi- 
neers of the different lines to give their opinions upon such 
measures of safety to the passengers as—1, the inspection by 
the guards, at undetermined periods, of the carriages, by 
passing to and fro on the footboards; 2, the erection of 
sight signals placed at the disposal of the travellers in 
each carriage ; 3, the arrangement of panes of glass, placed 
between the different compartments of the same carriage ; 
4, the exercise of a special supervision at the different 
stations during the stoppage of the trains. ‘These different 
measures were also discussed and reported upon at meetings 
held for the purpose by the different engineers of the com- 

anies. 

. At the same time the ministerial circular was published 
in the newspapers, and thirty-two proposals of improve- 
ment were then brought before the commission, ‘en of 
these advocated the use of the American form of carriage, 
or different variations of it. One of the inventors, a civil 
engineer, more clearly perceived that it would be impossible 
to oblige the companies to at once renew their rolling 
stock. He therefore proposed to keep the old carriage 
frames, and by gradually substituting bodies of iron plates 
for the wooden carriages as they got worn out, he was 
enabled in his scheme to afford more room to the travellers, 
and to establish a passage through the whole train. Four 
other inventors proposed sound or sight signals; but, say 
the commissioners, we can show “ that the sight signals can- 
not be seen and the sound signals cannot be heard.” One of 
the inventors places the signal in the guard’s van; and but 
a single inventor has thought of electricity. Four believe 
in the utility of acoustic tubes communicating the whole 
length of the train, three of whom suppose that the 
travellers will form a chain for transmitting the signal— 
but a single empty compartment would prevent its trans- 
mission. Six other inventions aim at forming a communi- 
cation between the two adjoining compartments of the 
same carriage ; one proposes to joint the division in such a 
way that it can work on a horizontal hinge; another 
forms a back of one of the seats so as to slide into the 
division of the compartment. J 

The conclusions drawn by the commission from the evi- 

dence and proposals laid before them is that not one of the 

roposed schemes could have saved the life of President 
Poinsot—" neither the glass window between the com- 
partments, nor the speaking tubes, nor the optical signals, 
nor the electric communications. It is only the fortuitous 
presence of the guard during the journey, by means of the 
footboards, which could have saved him.” In fact, they 
say that this kind of control is the sole measure which can 
entirely withstand discussion. A number of voices have 





been in favour of the American form of carriage. This 
| may suit American habits; and on the Swiss lines, with 
| their short distances, “the American carriage offers the 
| charm, to a certain extent, of the steamer to the tourist,” 
| But in most European countries travellers would complain 
of having to remain, on a rather long journey, in a public 
sort of place, open to all noises, eyes, and ears, Besides, 
‘the adoption of the American form of carriage would 
require from the railway companies not merely fresh 
roiling stock, but also new carriage and repairing sheds. 
(To be continued.) 
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except France, Prussia, Russia, Canada, and the United 
Paton The diminution in bar iron and similar ions has 
éonfined to the exports to France, Italy, Turkey, Ou and the 
United States; while the decrease.in unw: ht copper was con- 
fined to the exports to France, Belgium, and India. The exports 
of railway iron fell off in every direction except as regards Sweden, 
India, Canada, Brazil, and Chili; and those of hoops, sheets, and 
boiler plates to every country except France and Australia. The 
decrease in steel arose entirely in the exports to the United States. 
The great increase exhibited by wrought copper and yellow metal 
éxtended to every coun!ry except France, Holland, Turkey, and the 
United States. The great diminution which took place in the 
éxports of lead, and which is equally observable in the trade of the 
quarter, extended to ev country except France and Russia ; 
and, considering the insignificant dimensions to which the exports 
of the metal to China and the United States have shrunk of late, it 
would have been mach»greater but for the recent rapid development 
of the lead trade with France. In the corresponding month of last 
year the United States took 2,251 tons, oa tena only 25 tons ; 
this year France bas taken, during the same month, 897 tons, and 
the United States only 21 tons. The decrease in unwrought tin ex- 
tended to every country except Turkey, and that in plates to 
every country except Yrone and Australia, 


The imports of metals were as follow :— 





March, 1865. March, 1864. 
Tons, 
Iron 687 
Steel 180 
Copper .. se oe «oe oe 540 
THM oe 0s 00 ce ce se 65D oe 
Lead . 2,720 . 





Zine co cc ce co co 1004 « .« 
An extraordinary general meeting of the shareholders of the 
Metropolitan Wagon Company was held, last Friday, in the Ex- 
change Assembly Room, Birmingham, Major Elwell, chairman of 
the company, presiding. The chief business was the consideration 
of the condition of the company, as described in certain published 
correspondence between Mr. Halliday, Mr. Watson, and the chair- 
man. Two months before, Mr. Halliday and Mr. Watson had been 
made directors on the wish of the shareholders and the subscribers, 
and they had continued investigations which had been deemed 
2 , consequent, especially, upon an alleged overvaluing of 
the assets of the concern, and of the timber in particular. Now, 
the chairman acknowledged that the directors were responsible for 
the valuation, which he generally defended, but regretted that they 
had themselves “ altered the total” of the valuations “to what 
they thought fairly represented the value.” There were, also, other 
items in the account “ which they found to be incorrect, and the 
necessary alterations were made.” The chairman then tendered 
his resignation, and, a short time afterwards, Mr. Adkins, one of 
the directors, did the same. After a very long meeting the follow- 
ing resolution was carried:—‘* That a committee (named) should 
be appointed to investigate the timber accounts, and the affairs of 
the company generally ; and that such committee be authorised, 
with any accountant, clerks, or other persons whom they may em- 
ploy, to enter upon the company’s premises, to examine the stock 
and effects, and value the same; to peruse all documents, books, 
and papers, and to examine the officers and servants of the com- 
pany; to apply to the directors, and t them to attend before 
the committee, and give such information as they may deem neces- 
sary ; and, generally, do all they may think best for the investiga- 
tion of the affairs of the company.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL. Birkenhead and Liverpool Railway Bill — Bower 
ExpPLosioy NEAR WiGAN — LEveNsHULME — Nortu-Eastern 
District: New Railway Station at Tynemouth; Hartlepool: Iron 
Shiptuilding—Srate or Trape: Leeds: Sheffield: Derbyshire: 
South Yorkshire—TRrent anp Humeer Suipsuitpine Company: 
Launch at Gainsboro’—Norru-Eastern Rattway: Extension to 
Doncaster—HuiLt Docks—LaNcasHiRE AND YORKSHIRE: Ezten- 
sion Frojects—ScoTLanD : Emigration jrom the Clyde: Clyde 
Shipbuilding. 

WE commence with Liverpool. The chief matter calling for 

notice in that great district is the Birkenhead and Liverpool Railway 

bill, which has been under the consideration of the referees of the 

House of Commons, in respect to its engineering details, The 

capital is to be £650,000, with power to borrow £216,000, Three 

railways are proposed to be constructed:—First, a railway com. 
mencing by a junction with the Birkenhead Railway ia the township 
of Lower Bebington at or near the north end of the passenger platform 
of the Bebington station, passing thence through the following 

—- and places:—Lower Bebington, Higher Bebington, and 
ebington ; then passing by a tunnel under the river Mersey into 

Toxteth Park and the borough of Liverpool, and terminating in 

Toxteth Park in or near a shipbuilding-yard in the pation of 
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If, however, there should be a permeable geo fault unknown 
as yet to all engineering experience, they would stop it, which was 
perfectly feasible. More apparently impossible things were being 
done every day. After ing counsel, the court adjourned. 

A serious boiler explosion occurred last week at Mr. Samuel 
Stock’s No. 21 pit, Blackleyhurst Colliery, at Billings, near Wigan. 
The pit in question, with which are connected a number of coke 
ovens, is worked by means of three engines—one large one for wind- 
ing, and two smaller ones for pumping and other on and the 
steam of these was supplied, a fortnight ago, by three long boilers, 
of the shape now generally in use, about 30ft. in length and 5ft. in 
diameter. A fortnight ago, however, one of the three exploded, 
injuring six persons, and blowing down a | chimney ; and the 
confusion into which the works had been thrown had not been 
remedied, when a second and more serious disaster occurred. The 
boiler was thrown seventy or eighty yards over the engine house, 
and across the colliery railway, into the field in which lay the 
remains of the one which exploded previously, near to which, and 
about 160 yards from the pit, was found the dead body of Mather, 
the engineer. The walls of the boiler and engine houses were com- 

letely destroyed, and many persons were bruised by the scattered 
bricks, or ded by the water which was dashed around. re 
were in the pit between fifty and sixty men and boys; and as the 
winding engine was rendered useless, arrangements had to be made 
for drawing the men up the sliaft by a locomotive on the railway. 
This was accomplished in safety about half- past four the same after- 
noon. ‘The explosion is believed to have arisen from the neglect of 
the engineer to keep the boiler properly supplied with water. There 
is no doubt that, at the time of the accident, he was turning the 
water on. 

Mr. Rawlinson, C.E., government inspector, has held a sitting in 
the Mechanics’ Institute, Levenshulme, to hear evidence for and 
against a proposed adoption of the Local Government Act for that 
townshi 

We Se several items from the north-eastern district. The Blyth 
and Tyne Railway Company have commenced the erection of a new 
railway station at Tynemouth; it will be a substantial affair. One 
of the Vice-Chancellor’s courts has been occupied with a case, “ The 
Hartlepool Gas and Water Company v. the West Hartlepool 
Harbour and Railway Company.” e bill in this case was filed by 
the plaintiffs for the purpose of obtaining an injunction to restrain 
the defendants from supplying water within the specified district. 
The defendants had, by their Act of 1849, constructed certain gas- 
works and waterworks for the purpose of supplying their own works 
with water and gas. They were, under a lease, in possession of 
spring water called the Old Quarry Spring. In 1850 they agreed, 
for £9,173, to sll their gas and waterworks to the plaintiff’s company, 
and covenanted that they would not supply, either with gas or 
water, any of the towns or places which the company were authorised 
to supply by the Hartlepool Waterworks Act, 1849. The bill 
alleged that, contrary to the covenant contained in the deed, the 
defendants had supplied Messrs. Pile, Spence, and Co. with water 
by means of pipes, through their land. The Vice-Chancellor said that 
as Messrs. Pile, Spence, and Co. were not parties, he could not grant 
an injunction, but he should direct an inquiry as to damages. It 
appeared to him (the Vice-Chancellor) that but for the water supply 
om Pile and Spence would not have agreed to pay £1,200. 
Messrs. Palmer Brothers and Co. have launched from their Jarrow 
yard a fine screw steamer of 1,100 tons burthen. The steamer is the 
property of Mr. W. D. Stephens, of Newcastle, and is to be named 
the Busy Bee. She is intended for the Mediterranean trade. A fine 
screw steamer has been launched by Messrs. Denton, Gray, and Co., 
Middleton; the vessel is about 3,000 tons burthen, and will be 
fitted with engines of 150-horse power, by Messrs. Fossick and 
Hackworth, of Stockton. Her dimensions are:—Length, 235ft. ; 
breadth, 31ft. 10in.; and depth of hold, 24ft.; the vessel is named 
the Marrabout. An iron brig has been launched by Messrs. Irvine, 
Currie, and Co., West Hartlepool. As she descended the “ ways” 
she was christened the Francisca by Miss Pyman. The vessel has 
been built for Messrs. Eduardo de Aznar, of Bilboa, Spain, and will 
be commanded by Captain Maidagan. Her dimensions are:— 
Length, 125ft.; breadth, 24ft.; depth of hold, 13ft. 6in.; tonnage, 
400 tons. The vessel is intended for the Havannah sugar trade. 

The Leeds Chamber of Commerce, reporting upon the iron, machine, 
and engineer tool trades of that town and district, says:—‘ There is 
a good demand for nearly all descriptions of iron, and most of the 
makers continue busy. The machine and engineer tool manufac- 
‘turers are well employed. Locomotive makers are generally full of 
orders, and the railway plant trade is good. There is no material 
change in the cut nail trade. Trade generally is not very active at 
Sheffield, but few workmen are wholly unemployed, and the tendency 
is towards improvement. Rather more is doing in several branches 
of the cutlery trade, and, though some houses are still slack, the 
orders for plated and Britannia ‘metal ware have a little increased. 
Most of the tool trades are moderately active. The summer 
weather has increased the demand for crinoline steel both at home 
and abroad, the French orders being moderately large. Steel wire 
for umbrellas and some other purposes is also in demand. The 
general steel trade is, however, still languid, and as a consequence 





Messrs. Jones, Quiggin, and Co., at a point about three chains from 
Sefton-street. Second, a railway commencing by a junction with 
railway No. 1 in the township of Higher Bebington, about three 
chains south of Rock-lane, in or near a field belonging to John 
Coupland, jun., and occupied by George Edward Stephenson, passing 
thence through the following parishes: — Higher Bebington, 
Bebington, Rock Ferry, and Tranmere, and terminating by a 
junction with the Birkenhead Railway, at a point about twenty- 
eight chains north of the bridge which carries the Birkenhead Rail- 
way over St. Paul’s-road, in the township of Tranmere. Third, a 
railway commencing by a junction with railway No. 1, at the 
termination thereof in Toxteth Paik, passing thence through 
Toxteth Park and into the borough and parish of Liverpool, and 
terminating in that borough and parish by a junction with the 
authorised line of the Liverpool Central Station Railway, at a point 
about three chains north of Parliament-street. ‘The only petitioners 
against the bill were the Londoa and North-Western Railway 
Company, on whose behalf evidence was given by Mr. F. Stephen- 
son, chief assistant-engincer of the London and North-Western 
Railway; Mr. Edward Hall, an officer of the Geological Survey 
of Great Britain; Mr. John F. Bateman, civil engineer; and Mr. 
Mills, a Jand valuer and,surveyor at Liverpool. Mr. Stephenson 
stated that he had examined the deposited plans, and found that the 
total length of the line was four miles thirty-four furlongs four 
chains. The total length of tunnelling was 6,309 yards, or more 
than three and a half miles. The length of line under the level of 
high water mark of the Mersey was 4,278 yards. One mile was 
immediately vertically beneath the river. The junction between lines 
No. 1 and 2 wasin a tunnel, on a gradient of 1 in 47. Such ajunction 
was most objectionable. ‘The junction at St. James’s station was also 
in atunnel. The extreme depth under high water mark of the level 
of the rails was 121 ft. From the crown of the tunnel to the bottom 
of the river the depth was 46it., that allowed only 15ft. from the 
rails to the crown of the tunnel. The height ought to be 23ft. at 
least. He understood that the line was to be a double one, but it 
was not shown on the plan. The construction of the tunne! would 
be difficult, if not impossible. The first difficulty would be 
in getting away the water, because the sandstone was full 
of water. Mr. Duncan, engineer to the Liverpool Water- 
works Company, deposed that the roek through which the tunnel 
was intended to go was not very porous, and the quantity of water 
in it would not render the construction of the tunnel at all difficult. 
There would be no difficulty of getting rid of the water. It was a 
mere question of pumping, and the water might be utilised for the 
purposes of the town. ‘Ihe quantity of water to be pumped up 
night be about 10,000,000 gallons per day. He did not think any 
danger could arise from the construction of the works under the 
river. Mr. Abernethy gave similar evidence. Mr. Fowler, C.E., 


said that there should be a free access of water through 50ft. of red |’ 


sandstone was simply impossible—there was no such thing in nature 





the d d for furnace coal and hard coke is small. The coal and 
iron trade of the Derbyshire district has been improving of late. The 
Locksford works (formerly in the possession of the Stephenson 
family), which hav3 been closed for a considerable time, and which, 
consequently, have failen into a dilapidated condition, have been 
purchased by the Tapton Coal and Coke Company (Limited), and 

ut under repair. The works are to be of the first order. It is 
intended that the Newbold and Locksford Works shall be subterra- 
neously connected, in order to dispense with the land carriage 
between them. In south Yorkshire, the iron trade is in a healthier 
state, and considerable extensions are being made at several of the 
largest establishments, At Swinton, where all the men were out 
for some time, and where the best steel-iron is made for Sheffield, 
there was never more doing than at present. The question of direct 
communication between Barnsley and York and the North of 
England is just now occupying a good deal of attention. The 
Manchester, Sheffield, and Lincolnshire and South Yorkshire Rail- 
way Companies propose a line from some point near the town, while 
the Midland, whose station is at present four miles from Barnsley, 
have already powers to come into it, and intend joining the main 
= of the London and North-Western at Kirkburton, near Hudders- 
field. 

The Trent and Humber Shipbuilding Company has launched the 
Yorkshire, an iron steamer. Her dimensions are—length, 250ft. ; 
breadth, 29ft.; depth, 2vft.; burden, 1,400 tons. She has been 
built fur Messrs, Bailey and Leatham, of Hull, and is intended for 
the conveyance of mails and passengers between Lisbon and the 
coast Africa. She will be fitted with engines of 120-horse power 
nominal. 


The construction of a new line of railway from Staddlethorpe, 
via Thorne, to Doncaster, was let by the directors of the North- 
Eastern Railway Company on Friday to Messrs. Brassey and Field, 
of London. 

The construction of the West Dock at Hull has arrived at the first 
important stage. In a few days the coffer-dam around the basin 
will be removed, and the new railway creek brought into use. When 
this is done the old creek will be closed, and the construction of the 
dock can be proceeded with more rapidly than has been hitherto 
possible, owing to the necessity of keeping the creek open. 

A Wharncliffe meeting of the Lancashire and Yorkshire Railway 
Company was held Jast week, at which several bills were considered. 
The first was a bill to vest in the Lancashire and Yorkshire Railway 
Company, and the Lancashire Union Railways Company, jointly, 
certain portions of railway near Blackburn. ‘Ihe heads of the clauses 


having been read, thechairman moved that the bill should be approved, 
subject to such alterations as the directors might consider desirable, 
and as the Legislature might sanction or require. During the last 
session of Parliament, the London and North-Western Railway Com- 
y obtained powers, upon the exercise of which they were to 
de in six months to join the Lancashire and Yorkshire in con- 


an 
dec 





structing a line from to Cherry Tree, near Blackburn. They 
had decided upon joing and Yorkshire in the under- 
taking, and they ey poh half the expenses of construction. On 
the other hand, the ire and Yorkshire obtained the option of 
joining in the of the London and North-Western line 
from Adlington to Standish, near wae The contribution of the 
Lancashire and Yorkshire to the latter line would be much less than 
that of the London and North-Western to the line from Chorley to 
Blackburn, so that the balance would be in favour of the Lancashire 
and Yorkshire. The resolution was The second bill was to 
authorise the widening of the Blackpool branch of the Preston and 
Railway, and for other purposes. The bill was approved, the 
chairman stating, in moving the resolution, that the claim on the 
Lancashire and Yorkshire Company for this improvement would be 
£16,000, being two-thirds of the estimated expenditure, the London 
and North-Western the other third, The third bill was to 
incorporate a company for making a railway to be called “The 
Luddendem Valley Railway,” to authorise working and other 
arrangements with the Lancashire and Yorkshire Railway Company, 
to enable that company to subscribe capital, and for other purposes. 
We turn to Scotland. The ship Naval Reserve, 1,831 tons, has 
sailed from Greenock for Brisbane, Queensland, having on board 
about 550 passengers, and a crew of 75 men—in all, neatly 625 souls, 
Among the passengers were 250 navvies, who are being sent out to 
assist in forming a new railway proposed to be made from Brisbane 
to the south-west of the colony. With regard to Clyde shipbuilding, 
we may note that the new river steamer, Arran Castle, left the 
Broomielaw yesterday week for the purpose of testing her speed 
after alterations, and, as the result — great improvements in 
her machinery. After leaving Bowling she caught sight, upwards 
of a mile a-head, of a fast steamer from Glasgow, and before reach- 
ing Greenock, not only made up to but passed her. At —— 
the builders, engineers, and others interested, joined the vesse! 
personally to see in what time she ran the Lights. Under circum- 
stances not the most favourable, she made the run from Cloch to 
Cumbrae Lighthouse in 48 min.—the first half of the distance at 
about five strokes less per minute than the maximum which she 
attained, namely, a little over 45 strokes per minute. On the same 
day there was launched from the shipbuilding yard of the London 
and Glasgow Engineering and Iron Shipbuilding Company, at 
Govan, a fine new screw steamer, built for the Iron Screw Collier 
Company, of London, and intended for the African trade. She was 
named the Cromwell. The following are the dimensions of the new 
steamer :—Length, 180ft.; breadth of beam, 28}ft.; depth of hold, 
17ft.; 700 tons builders’ measurement, with ~_ of 90-horse 
power. Messrs. A. and J. Inglis, Pointhouse, launched, on the 
same day, an iron paddle steamer, of 1,350 tons old measurement, 
for the North British Railway Company’s ferry traffic on the Frith 
of Forth. She will be fitted by the builders with two pairs of 
diagonal engines, of 260-horse power nominal. An iron screw steam~- 
ship, named the Hibernia, for Messrs. Handyside and Henderson’s 
anchor line of screw steamers trading to America, was launched by 
Messrs. Alexander Stephen and Sons, from one of their building 
sheds at Kelvinhaugh. This steamship is 1,600 tons, is the largest 
vessel in the above line, and is being engined by the Finnieston 
Steam-ship Works Company. Messrs. Stephen have also in course 
of building two other steamers for Messrs. Handyside and Hender- 
son’s Mediterranean line. Messrs. Kirkpatrick, M’Intyre, and Co., 
Port Glasgow, launched an auxiliary screw schooner for the African 
coasting trade. Her principal dimensions are—Length, 115ft. ; 
breadth, 18ft.; depth (moulded), 11ft. She was named the William 
Taylor, by Miss Laughland, of Glasgow, and is the property of 
Messrs. illiam Taylor and Co., merchants, Leith and Glasgow. 
Immediately thereafter, a cutter yacht, built on the composite 
principle, and contracted for sometime ago through Mr. John Fergu- 
son, of Glasgow, was also | hed. Her di i 60ft. in 
length by 11ft. 3in. beam, and about thirty tons yacht measurement. 
She was named the Leila. 














THE METAL MARKET. 


RatLs.—In good request at £6 10s to £6 15s per ton. 

CoprerR,—Duil of sale. ; 

Tin.—But little doing, an. prices giving way. Bainca is £2 per ton 
lower, and Straits £3. 

Tin Puatses.—A flat market. Coke 22s., and Charcoal 26s. per box. 

Leap.—But littie doing. English £19 1vs., and soft Spanish £19 per 


n. 
Spevrer has given way. Sellers at £20 5s. per ton. 

Moats and Co. 
Old Broad-street, London, E.C., May 4tu, 1865. 
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PRICES CURRENT OF TIMBER. 
1864. , 1865. || 1864. * 
Perload—- 45 £8 £ 8£ & Perload— £2428) 4 5 4 & 
eak...sseeeeeee+e12 101310 12 013 0}) Yel, pine per reduced C, 
Quebec, red pine .. 310 415/| 310 4 10|| Canada, lst quality 18 019 0} 17 018 0 
yellow pine... 3 0 4 0) 310 410) 2nd do... 13 01410] ll 0123 0 
St.John,N.B.,yeL.. 0 0 0 0/0 0 O 0|/ Archangel, yellow 13 10 1410] 13 0 1810 
Quebec, oak, white... 510 610| 510 6 10 || St. Petersbg. yel... 111013 0} 1110128 0 
birch...... 310 410) 310 4 10)|| Finland.......... 8 010 0 9 010 0 
-0 00 0/0 0 O O|| Memel ..........10 015 0/} 10 015 0 
+310 5 0/310 5 O}| Gothenburg,yel... 10 011 0} 10 O11 0 
- 310 610/310 6 W white 9 0 910 9 0 910 
- 215 310| 210 8 10|| Geffe, yellow...... 10101110} W10H Ww 
+310 4 0|3 & 310)| Soderhamn ...... sll oO 9101010 
- 310 3815/3 O 8 5/| Christiania, perO 
210 215/210 215 iat. by 3Yoy 9 38 023 0} 21 023 0 
610 810|5 0 6 O|| im... yeilow 
. 0 6 0/5 O 6 O}| Deckplank, Dnts 
rd.pine 0 0 0 o)0 000 per 40ft. Sin... f 04416) OW 1 4 
Lathwood, Dantz.fm 710 8 0/| 510 6 10/| Staves, per standard M. 
St. Peters 810 910/ 8 O 8 10|| Quebec, pipe...... 60 0 650] 63 073 0 
Deals, per C., 12ft. by 3 by ~e | 5 10 18 10|| Bos punchcon 18 0 190] 18 020 0 
Quebec, wht.spruce 14 0 18 yi ic crown 
SeJhn-whtepruce 13 015 0/16 015 10||  pipe.....--. } 220 02% 0} 169 01700 














Improvements 1N Portrers’ Stoves.—(From our correspondent.)— 
Another improvement in potters’ stoves, designed like those of 
Messrs. Edwards, of Burslem, described in Toe Encrneer a short 
time since, with the object of abolishing the fearfully deleterious 
system so long in use in the manufacture of pottery, has been 
brought under our notice during the past week. The stoves in 
question consist of four brick-built chambers, which are clustered in 
the centre of a saucer-maker’s workshop, at Mr. Thomas Pinder's 
works, Burslem. Each chamber is supplied with rows of shelving 
reaching from the floor to the ceiling, and is capable of holding 
about 300 pieces, but the heating apparatus, as at present applied, is 
equal not only to the filling of much Jarger chambers with hot air, 
but also of warming many of the contiguous workshops. The stoves 
are heated in a manner somewhat resembling that adopted in warm- 
ing public buildings by means of hot air. There is an external 
fire-place on a rather lower level than the floor of the workshop, 
and the heat and smoke from the fire are carried under the floors of 
the stoves by means of a strong cast iron tube 14in. by 10iu. inter- 
nally, This tube rests along its whole course on quarries, and is 
enclosed iu a flue, which is 6in. wide on either side of the tube, and 
4}in. between the top of the tube and the floor. The tube commu- 
nicates with the chimney, and it is the hot air of the flues which 
heats the stoves. In the floor of each stove there are inserted an 
irod grid and a damper, and during the process of filling the cham- 
ber with ware the grid and the damper are closed, by which means 
the heat of the stove is kept so low as not to be in the least degree 
either unpleasant or injurious, being only, in fact, a trifle higher 
than that of thesurrounding atmosphere of the workshop. hen 
the shelves have been filled, the damper is drawn out, the cover of 
the grid removed, and the doorclosed. The heatedair then ascends 
from the flue, and in about an hour anda half the ware is sufficiently 
dry to be removed. The tube being made perfectly air-tight the 
heated air is quite free from unj leasant smell, and it is so con- 
structed that it can be easily swept. The system effectually 

revents that exposure of children to excessive heat which bas 

ong been one of the greatest reflections on the skill and humanity 

of the district. The credit of adapting the tube principle in this 
aeaner belongs to Mr. Thomas Clay, the joiner attached to the 
works, 
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ON INTERCOMMUNICATION IN RAILWAY 
TRAINS. 


WHEN, seen from afar in the distant landscape, a rail- 
way train moves on its serpentine road like a thing of life, 
the sight suggests a facile analogy. It looks like some 
monstrous snake, rapidly gliding on its way, while 
belching forth the smoky fumes which are its th of 
life. Indeed, however fanciful the similitude may seem, 
there is much more mechanical truthfulness about it than 
would at first appear. The different carriages in the long 
train represent as many vertebra coupled together in the 
reptile by supple cartilages. But here the analogy 
generally ends. The different portions of the snake com- 
municate together by sensitive nerves ; tread on af = 
tion, chop off the tail, and the head at once knows all about 
it with electric speed, and takes its measures accordingly. 
Not so with the railway train. Let any of the couplings 
break, and the head goes pam | on; let there be a 
commotion in any portion of its long length; let any part 
catch fire; let a tire come off, let anything e e place, 
and the locomotive most likely still goes rushing regard- 
lessly forward until it stupidly stops at its appointed 
destination. The fact is that it is simply illogical and 
unnatural that railway trains should exist in which the 
propelling force acts quite irresponsibly. Some excuse 
there is, indeed, when inanimate goods are being slowly 
conveyed about ; but the wonder is that people can be 
found to attach themselves to an inaccessible and unheed- 
ing machine rushing off at the rate of sixty miles an hour. 
That under such circumstances disasters of different kinds 
should occur to —_ absol.tely isolated from human aid 
while being whirled through space is not to be wondered 
at. The advance of any accidental fire must be neces- 
sarily accelerated—the a of any damage, such as a 
tire getting loose, can be only helplessly watched by the 
inmates of any carri while the criminal may be aided in 
his designs on a victim by absolute isolation. Peril of this 
kind, which may have to be met by any one of us within 
the next few hours, naturally weighs upon the popular 
mind. In both France and England two absolute popular 
panics have at different times resulted from two several 
murders committed in railway carriages. The murder of 
President Poinsot, in France, and that of Mr. B iggs, in 
England, have, in each case, caused a panic which could 
only be stilled by an authoritative investigation of all the 
circumstances of railway train communication. 

The present state of the matter in England, both as to 
popular feeling and as to the means taken by those in 
authority to respond to that feeling, is pretty clearly 
sketched in the debates which took place in the House of 
Commons last Tuesday evening. It is generally known 
that a royal commission is now sitting to inquire into a 
number of administrative points connected with the rail- 
ways of the United Kingdom. Of course the deliberations 
of most of these commissions generally proceed very slowly, 
and so, accordingly, last Tuesday night, Sir W. Gallwey 
moved that “ pending the report of the royal commission, 
more immediate provision should be made for compelling 
railway companies to make arrangements for establishing 
a a communication between guards and passengers.” 
Sir W. Gallwey alluded to the delays of the railway 
authorities in providing, or even in attempting to provide, 
apparatus of the kind. He pointed out that his motion was 
no more an “interference with railway management,” 
tending to divide “ the responsibility which ought to rest 
on railway passengers ” than the law which regulates “ the 
number of passengers that should be carried in stage 
coaches,” or which interfered with carriers’ carts. In none 
of these cases had interference been held to diminish the 
responsibility of the management. In answer, Mr. H. 8S. 
Thompson simply gave an abridgement of the re- 
port of the Railway Clearing-house committee, which 
we published a fortnight ago. He also stated that 
“after the report of the committee of 1853 had been 
adopted, the company of which he was chairman put the 
cord system of communication into use on 200 or 300 miles 
of railway, and had continued to use it; but he could not 

further in commending it than to say that, in some very 
ew cass, it might, possibly, have prevented accidents.” 
Mr. Baillie Cochrane thought that very exaggerated 
notions existed as to the loss of life on railways. A greater 
loss of life took place annually in the streets of London than 
on all the lines put together. Like other scientific 
authurities, he also appears to be troubled with “ endless 
letters suggesting plans of communication between the 
different parts of the train.” Mr. Lefroy had adopted the 
somewhat impractical notion that “if the present foot- 
board were widened the guards might be enabled to reach 
the pone when they were alarmed,” The President of 
the Board of Trade thereupon alluded to the official letter of 
the 7th July, 1864, calling the attention of “all the railway 
companies in the kingdom” to the complaints of the 
public. The question was then, as he observed, referred by 
the companies to the Railway Clearing House, who chose 
a sub-committee for especially considering the question. 
The report they framed, and which we have printed, 
“was subsequently confirmed at the general confer- 
ence. Therefore,” said Mr. Milner Gibson, “there was 
every reason to believe that railway companies were 
about to adopt some plan.” The speaker then gave 
another epitome of the Clearing-house report, stating, 
at the conclusion, that, “he foresaw no mechanical diffi- 
culties to be overcome; and, when once a plan could be 
fixed upon, there would be very little delay in carrying it 
out. . Bentinck was not pacified by Mr. Gibson’s 
smooth speech, and he said that there are only two diffi- 
culties in the way— one, that railway directors invariably 
refused to act upon any suggestions which came from out 
of doors; and the other, that they would not spend a 
shilling they could possibly avoid;” the whole question 
was on. one of money. Mr. Dillwyn and the vene- 
rable Mr. Pease both protested against the severe remarks 
of the member for West Norfolk. Sir W. Gallwey then 
withdrew his motion, congratulating, however, the House 
that the President of the Board of ‘Trade had apparently 
“ pledged the railway companies, within a reasonable time, 





to provide some means of indirect communication, through 
the between the drivers of engines and the pas- 
sengers.” The President of the Board of Trade how- 
ever, explained that he had been misunderstood, and 
that “he could not give any vy ae the subject ;” on 
which Sir W. Gallwey observed he weald be glad 
to hear when the communication was likely to be esta- 
blished, as “ the present delay had been on for ten 
or fifteen years.” Unfortunately, Sir W. Gallwey does 
not ap’ to have taken a hint of Mr. Gibson to move 
for the printing of the reports, thereby rendering them 
accessible to the public. 

In the clash of opinions inside the House of Commons 
there are thus three distinct parties to be clearly seen, each 
with different views on the matter. There is the unrea- 
soning, unprofessional public, who loudly clamour for 
railway train communication, but without knowing how 
it is to be carried out; there is the class pecuniarily in- 
terested in railways, encountering with cool objections the 
— of the public, and desirous of little else beyond 
eaving things as they are; while, lastly, there is the 
Government control of railways, represented by the Pre- 
sident of the Board of Trade, assuming a middle position 
between the eager public and the supine railway autho- 
rities. In the pop press—in the letter from the Queen 
herself to the railway authorities—there is, besides, suffi- 
cient evidence that the travelling public of this coun 
are this time determined to obtain some sort of communi- 
cation between the component parts of a train. In the 
present state of the popular temper, woe to that particular 
railway company on whose line any suffering should be 
caused by want of communication. ‘There can be no doubt 
that the jury would award swinging damages. 

But let us now hear what the companies say for them- 
selves in the matter, and what excuses they give that they 
have been so long in taking action with respect to train 
communication, A fortnight ago we printed the document 
which may be regarded as the manifesto in the question of 
all the railway companies. According to this report of the 
Railway Clearing-house committee, not less that 196 inven- 
tions were sent in to them in anwer to their published in- 
vitation. Asa result, “several of the best plans suggested 
have been selected and tested, by being applied to experi- 
mental trains.” They state, however, that “later ex- 
——— ” has only confirmed the conclusions arrived at “ by 
ormer committees of the Railway Clearing-house in the 
years 1852 and 1853.” The inventions then proposed a 
pear, indeed, to have been nearly identical with those which, 
after the lapse of twelve years, have been submitted to the 
present committee.” Signals depending solely on sight, 
always uncertain, must be “ wholly useless in tunnels and 
fogs.” No signals dependent on sound—“ whether the 
sound was produced by compressed air, trumpets, or 
gunpowder ”—could be heard when the train was run- 
ning at a considerable speed, or when there was a 
head wind. In 1853 the committee also considered that 
the electric fluid was too subtle or delicate for the rough 

in practice, and all these views have been confirmed 
—at least to the satisfaction of the present sub-committee 
—by “the more recent investigation.” A ge of 
Captain Tyler’s report is then quoted, in which he states 
that, no means of communication, per se, “could have 
prevented the murder of Mr. Briggs.” Means of commu- 
nication alone, say the committee, would not be sufficient ; 
“the safety of the public, in certain cases, could only be 
secured by the possibility of the — immediately coming 
to their assistance by means of footboards.” But the use 
of these footboards is, in itself, very dangerous to the 
servants of the company, according to experience in 
Belgium, leading to an annual loss of one life. The case 
of the murder of M. Poinsot, on the Eastern of France 
railway, in December, 1860, would, indeed, show that 
these very footboards afford facilities for crime on railways 
—the still undiscovered murderer having “actually ob- 
tained access to, and escape from, the compartment in 
which M, Poinsot travelled by means of footboards. 
Against the American plan of carriages, with a central 
passage, allowing internal communication all through the 
train, the committee bring the expense of altering the 
already existing stock, and the delays in loading and un- 
loading the trains, “the means of leaving = | entering 
them being limited to the doorway at each end, instead of 
taking place by the more numerous doorways parallel to 
the platform, as in the ordinary English carriages.” Then 
comes the objection against placing the stoppage of a train 
at the disposal of any timerous or unprincip| pane, 
without which, however, no signal is of use. “ The fact of 
it being practically impossible that a guard, upon receiving 
a signal from a passenger, can go at once to the assistance 
of that passenger, materially limits the use and value of 
such a communication.” 

As a summary, the sub-committee report that no means 
of communication yet put forward is trustworthy ; and 
even if such an apparatus were in existence, the mode of 
external communication by means of footboards would be un- 
desirable, supposing it were possible. With express trains, 
however, or other trains “ running for a considerable 
distance without stopping,” it is desirable, ¢f practicable, 
to give the passengers “ the means, in cases of emergency, 
of attracting the attention of the guard, and of enabling 
him to stop the train at the next station, or under the pro- 
tection of the next fixed signals.” To render any plan of 
use for the long through trains traversing several lines, 
“it is absolutely n that all the companies should 
adopt the same plan.” In conclusion, they point out that 
a Parliamentary enactment will be required, in order to 
“prevent the use of the communication wrongfully, or 
upon insufficient occasions.” The report is signed by 
the general managers of most of the principal lines in the 
kingdom, who comprised the sub-committee of the Rail- 
way Clearing-house. 

here is undoubtedly considerable force in the arguments 
and conclusions of this document; but the unsophisticated 
reader naturally feels some surprise that Captain Tyler's 
report, so often quoted by the committee, has not been 
published by them sn eztenso. We understand, indeed, 
that it has been printed, but only privately circulated ; and 





we also chance to know that it disagrees to a greater 
ppest aster: ego 2 t. In fact, the pablishing 
a on of their t, i 
of the railway official view of the matter, stamped, as far 
as possible, with Government approval by means of —_ 
extracts from he Government report, looks very much li 
an attempt to take public opinion by assault, and to barke 
the more or less adverse conclusions of the Government 
officer. In fact, we have reason to believe that this 
is the case, and we d, therefore, strongly advise 
Sir W. Gallwey to, as soon as possible, move for the pro- 
duction of the results of the investigations of the Board 
of Trade. It would be most valuable just now, as we 
understand that Captain Tyler gives the entire history of 
the progress of the question in England and France. He 
then defines, as far as possible, what can be done under 
the existing circumstances of railways in England. He 
thus considers that the mode of communication by means of 
electricity is perfectly practicable, and, as has been already 
stated, preferring Preece’s system. Thus, on this important 
int, an unprejudiced and honourable expert clearly differs 

m the railway officials. 

In the absence of Captain Tyler’s complete report, we 
can thus only take a clear cognizance of the p of the 
question in the minds of railway officialdom, But there is 
yet another very important ument on the matter, 
alluded to by both the sub-committees of the Kailway 
Clearing-house and by the Board of Trade officer. From 
this we may gain a sight of the state of things in France, 
and a view of the pen. of a careful examination of the 
whole question by the light of the logical French intellect. 
In November, 1861, a railway commission, composed, 
amongst eleven others, of M. Michel Chevalier, the well- 
known political economist, of M. Combes, ate general 
des mines, of M. Talabot, manager of the Compagnie de la 
Méditerranée, and of M. Didion, manager of the Orleans 
line, was formed by the Imperial Government, in order to 
revise the laws bearing on railways in France. Their 
voluminous and elaborate report was published in 1863.* 
About a year previous to the formation of this Im- 
perial railway commission, it happened that the eminent 
judge, President Poinsot, was murdered in a first-class 
train on the Chemin de Fer de |’Est. As we have ob- 
served, a very similar sensation to that caused by the 
murder of Mr. Briggs was then produced in France, and it is 
is singular how remarkably similar were also the results in 
both countries. There was the same agitation in the press, 
the same general alarm, and theresulting fertility in inven- 
tive ennelinete intended to diminish the danger of solitude 
and isolation in railway trains. On the 23rd February, 
1861, the ministry entrusted the examination of all the cir- 
cumstances of the matter to three well-known govern- 
ment engineers, MM. Thoyot, Couche, and De Fourcy. 
Some weeks before, the minister had requested the engi- 
neers of the different lines to give their opinions upon such 
measures of safety to the ngers as—1, the inspection by 
the guards, at undetermined periods, of the carriages, by 
passing to and fro on the footboards; 2, the erection of 
sight signals placed at the disposal of the travellers in 
each carriage ; 3, the arrangement of panes of glass, placed 
between the different compartments of the same carriage ; 
4, the exercise of a special pe at the different 
stations during the stoppage of the trains. These different 
measures were also discussed and reported upon at meetings 
held for the purpose by the different engineers of the com- 

anies. 

' At the same time the ministerial circular was published 
in the newspapers, and thirty-two proposals of improve- 
ment were then brought before the commission, Ten of 
these advocated the use of the American form of carriage, 
or different variations of it. One of the inventors, a civil 
engineer, more clearly perceived that it would be impossible 
to oblige the companies to at once renew their rolling 
stock. He therefore proposed to keep the old carriage 
frames, and by gradually substituting bodies of iron plates 
for the wooden carriages as they got worn out, he was 
enabled in his scheme to afford more room to the travellers, 
and to establish a through the whole train. Four 
other inventors proposed sound or sight signals; but, say 
the commissioners, we can show “ that the sight signals can- 
not be seen and the sound signals cannot be heard.” One of 
the inventors places the signal in the guard’s van; and but 
a single inventor has thought of electricity. Four believe 
in the utility of acoustic tubes communicating the whole 
length of the train, three of whom suppose that the 
travellers will form a chain for transmitting the signal— 
but a single empty compartment would prevent its trans- 
mission. Six other inventions aim at forming a communi- 
cation between the two adjoining compartments of the 
same carriage; one proposes to joint the division in such a 
way that it can work on a horizontal hinge; another 
forms a back of one of the seats so as to slide into the 
division of the compartment. } 

The conclusions drawn by the commission from the evi- 
dence and proposals laid before them is that not one of the 

roposed schemes could have saved the life of President 
Poinsot—« neither the glass window between the com- 
partments, nor the speaking tubes, nor the optical signals, 
nor the electric communications. It is only the fortuitous 

resence of the guard during the journey, by means of the 
‘ootboards, which could have saved him.” In fact, they 
say that this kind of control is the sole measure which can 
entirely withstand discussion. A number of voices have 
been in favour of the American form of carriage. This 
may suit American habits; and on the Swiss lines, with 
their short distances, “the American carriage offers the 
charm, to a certain extent, of the steamer to the tourist,” 
But in most European countries travellers would complain 
of having to remain, on a rather long journey, in a public 
sort of place, open to all noises, eyes, and ears, Besides, 
the adoption of the American form of carriage would 
require from the railway companies not —— fresh 


| rolling stock, but also new carriage and repairing s 
continued.) 


(To be 


* Enquéte sur |’Exploitation et la Construction des Chemins de 
Fer. Publiée par ordre deS. E. le Ministre de l’Agriculture, du Com- 
merce, et des Travaux Publies, Paris: Imprimorie Impériale, 1863, 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 274.) 

Ar the evening meeting, on Thursday, the 6th, a paper was read 
“On the Construction of Armour-Clad Ships of War? By Rear- 
Admiral Sir Edward Belcher, C.B., Associate Membét of Council. 

Sir Edward Belcher commenced by remarking that no reasonable 
thickness of iron plate, as applied at present, or proposed to be 
applied, for the coating of our ironclads could be expected to with- 
stand the heavy ordnance which it is contemplated to use for service 
afloat, and that our ships of war were at present so over-pressed 
with armour that they were virtually inefficient as rapid, handy, and 
active cruisers; his attention had, therefore, been d ted to a 
different mode of presenting the iron works, of rendering the hull 
less penetrable than it is at present, and of diminishing the effect 
where penetration is effected, as regards splinters. Eventually, if the 
vessel were constructed, as regards her ribs and filling between them, 
on the plan proposed by the author, then she could be planked and 
sheathed with copper similar to our old timber-built vessels ; free, 
moreover, from the liability of water coming at all in contact with 
the iron. By the practice at present pursued the heavy and 
unmanageable iron plates, varying in weight from three to four tons, 
depended for their security of attachment to the slender framework 
upon through-bolts, screws, and other adaptations, all proved more 
or less insecure; and, as yet, none of these vessels had been sub- 
jected to the reality of an action, the much more dangerous trial of 

rounding, or the continued concussion of severe gales loosening the 
fastenings within as well as without—for the treatment of the 
targets at Shoeburyness was not to be compared with active warfare. 
But, even there, it had been proved that no thickness of metal yet 
presented for test had withstood the heaviest gun we even now pos- 
sessed. But it was not the penetration which was most to be feared 
—it was the effect of the shot or shell after penetration. the yet 
untried difficulty of remedying the disaster after one well-directed 
shot, and the insufficiency of the hull itself to carry the guns with 
that amount of armour-plating which was intended to protect them, 
At the late meeting of the British Association at Bath, Sir E. Bel- 
cher had given an outline of what he had now more fully matured. 
He began by assuming that, as our ships were only baskets in regard 
to resistance to these heavy guns, we required, in the first instance, 
irrespective of the ordnance, such shells or carcasses of ships as 
would withstand a good fight, and be, to a certain degree, fit to 
renew action with vessels similar in force to our present armoured 
vessels, yet to possess greater comparative invulnerability, or, in 
ge terms, to possess greater adaptation for defence, and facility 
‘or remedying damages, than any we now possessed. A ship of this 
description demanded merely such protection up to her deepest line 
of flotation, or ordinary rolling angles, as would shield her ma- 
chinery effectually, and under ordinary action be free from liability 
to sink within a rational period demanded to repair defects or effi- 
ciently close any specific perforations. With a hull so prepared, 
and decks rendered bomb-proof as regards oblique or glancing shot, 
the fighting battery for guns and their crews would become but a 
secondary consideration, as most seamen who have seriously con- 
sidered the question would probably prefer lighter bulwarks through 
which shot and shell could pass freely, than be subject to the fright- 
ful effect of being boxed up and mutilated by the very splinters of 
the plates provided for their protection. 

The admiral advocated building the ship herself of such strength 
by the very process of constructiun, by placing in her framework in 
a peculiar manner such a proportion of iron that iron plating should 
be needless, and that it would be possible to sheathe and copper as of 
old, and to repair damages during action with the same facility as 
our forefathers did. In fact, he proposed to make his frame so far 
shot-proof that it would not only bear comparison with the heaviest 
iron-clad but would come out of action always in a condition to 
renew it, instead of running home to her parents here -to wipe off 
her tears resulting from lameness. He then passed to the explana- 
tion of the mode by which he proposed to attain his object, and to 
compare the build of the present Warrior class and her weight of 
iron. Her ribs are 2ft. asunder, and the thickness to carry the 
plates is but §ths. She is filled in with teak, which does not, how- 
ever, enter into her strength. Fach cubic yard, as before stated, 
weighs 3,123 lb. Assume 8in, to be the diameter of the shot or shell 
to be used, the author gave 7in. space between the ribs, which are 
to be 18in wide, and 2in. in thickness, ‘cold short” or ‘‘case har- 
dened” on the exterior surfaces. His proposition was to fill in with 
a peculiar substance, to be termed at present “ zopissa board,” pos- 
sessing the same specific gravity as teak, viz., 48°, but of four-fold 
resistance, incombustible, protecting iron, and resisting water— 
finally, an absolute non-conductor of galvanic electricity. Now, as 
the specific gravity is the same as oak and teak, teak might be 
assumed for the present as the filling and backing. Therefore, 
taking into consideration the necessity for protecting the iron from 
external influence, he would first bring on 2in. of this prepared 

aper (if wood be preferred after due experiment, or the zopissa 
mae to supersede it), and over it 4in. of teak. Within, he would 
bring on two thicknesses of 3in, paper board to resist splinters, if 
shot penetrated. Then followed a tabular comparison between the 
construction recommended by the author and that of the Warrior, 
and a detailed discussion of the probable effect of shot upon the two 
vessels. The zopissa paper board was stated to be the invention, or 
rather discovery, of Colonel Szerelmey, formerly on the staff of the 
Austrian army. It was not a supporter of combustion; it was 
capable of being used in mass without waste—indeed, similar to a 
fusible metal. It was free from any particle of moisture; and 








whereas any ordinary paper would corrode iron, it, on the contrary, 
adhered to and formed over it a covering impervious to water. Te } 
our iron-plated ships had this substance interposed between the | 
— and ribs, and used as filling, the vessel would be safe, even if 

er armour-plating fell away. It was an absolute non-conductor of } 
heat, cold, or electricity, and the time was perhaps not far distant | 
when its use in covering boilers, steam tubes, funnels, &c., would | 
become very general. 

Sir Edward Belcher concludeé with the following remarks :—I had | 
intended, as I first stated, to have simply placed before the Institu- | 
tion the quasi invulnerable and unsinkable shell of my corvette, for I | 
would leave the protection of the men to those who think more about 
such matters. But I wished to add one more effort to bring all the | 
guns to perform their duty. It is immaterial to me if you give each 
gun its turret on the deck—not Coles’ revolving—or bring round 
your connecting bulwarks for them, but I think my hearers will not | 
fail to understand that 1 have so transposed Mr. Reed’s rectangular 
box into a lozenge that I lose no strength in whatever direction I 
may be assailed; I am able to show five guns ahead, astern, or 
abeam by the slightest possible deviation from the course. That 
subject is of too much importance for a short observation. As to 
offence of the vessel ahead or astern, she is adapted to go over or 
under my adversary, and presents a sensible tool for an intelligent 
workman—such a tool precisely as we use in the cutting of iron. I 
remove my length of keel, and thus facilitate turning—on the princi- 

sle of the famed Mugian (Bermudian), which has only half her deck 
ength on her keel—and the rake of stem and stern-post at opposite 
angles I propose to facilitate turning. ‘These are secondary matters, 
not involved in my programme. I may observe that the use of paper 
board would deaden concussion considerably. I now turn to my un- 
sinkability. It will be seen that I have added a vertical barrier to 
support my coal resistance, backing the new construction; that a 
very small portion of my vessel—merely the segment of 45 deg. of 
her rounding—demands protection ; that the coal bunkers, repre- 
senting coal at 72 1b. the cubic foot, cannot come into the category of 
bilging a compartment, to admit salt water at 64°4 to the cubic foot, 
that the bunkers are so arranged as to keep the coal pressed home to 
the sides, and conduct the water to the bilge; that the vertical sup- 
ports resting on the floor ends sustains the vessel completely if she 
grounds; and, finally, if she grounds and makes a hole, those 
spaces under the engine-room, fore and aft, capable of being made 
air-tight, will, by the common-sense operation of condensing air, 
drive out any water that may enter, as I shall have occasion to illus- 





trate by experiment on reading my other paper. I have already 
bevels proposed by in ake in Bermuda, and illustrated lately 
fore a chairman of the London 

a man can raise a model lift for a vessel representing 
about twenty minutes. That depends simply on 
and I believe that, with a certain amount of scientific dis 
the internal fittings of our ships, most of the bugbears of 
be easily overcome. 


ion in 
could 


SECOND DAY. 

Friday Morning, April 7th, a was read “ On a Problem of a 
Ship’s ecm as po. to the Practical Builder”’ By Mr. \Charles 
Lamport, Associate. 

Mr. Lamport began by remarking that the best model for a mer- 
chant ship realises the most lect adjustment of a series of com- 
promises, and that no one ity can be obtained in full without the 
sacrifice of some other. distinguishing the points of design, 
such as speed and draught, which rest with the owner, from those 
which rest with the shipbuilder, he proceeded to point out the dis- 
tinctions between mere speed through the water and making a 
P between capacity in relation to time and in relation to 
space only—between economy in working as a machine and profit 
in a mercantile sense. To ensure “making a e” he rewnarked 
that, as a rule, the form must be so modelled as to convert every 
motion into progress. 

Mr. Lamport then passed on to the discussion of the advantage 
which might be taken, practically, of a ship’s rolling and pitching to 
assist her forward progress instead of diminishing it, and gave some 
practical rules for the purpose. He also discussed the motion of the 
particles of water, both in making way for a ship’s entrance and 
again in re-occupying her wake, and from this he drew conclusions as 
to the form to be given to a vessel’s hull, and as to the distribution 
of her weights. r. Lamport remarked that the true direction of 
the particles of water in the wake of a ship and the real curve of 
their motion were probably mere matter of conjecture, and must be 
left to the judgment of the designer. The point upon which he laid 
most stress was, that being satisfied as to what the real course and 
tendency of the water is in the ship’s wake, the advantage of aiding 
both should not be lost sight of by the designer. Of more practical 
importance, because more within the limits of practical utility, he 
considered to be the general form of the run, so as to utilise the 
motion of rolling as well as the more violent one of ’scending. With 
regard to the bow, he was of opinion that the best form of compro- 
mise warranted by all the considerations which he adduced, results 
in what has been termed from its vertical sections the U bow, 
having a section of a parabola in the true line of resistance, viz., 
from any point on the bow to the surface, at an angle of 45 deg. 
The author also insisted on the importance of keeping the centre of 
gravity of the submerged portion forward, and that of the portion 
above the load water-line well aft. 

The next paper read was “On a Proposed Method of Bevelling 
Iron Frames in Shipbuilding,” by Mr. W. J. Macquorn Rankine, C.E., 
LL.D., F.R.SS.L. and E., Associate Member of Council. 

The opening or closing of angle-iron is not only difficult to per- 
form correctly, but it strains the material very severely at the angle, 
and is always more or less injurious to its strength. The author 
suggests that the required bevellings might be given much more 
easily, and without the slightest overstraining of the iron, by 
twisting the angle-iron instead of opening or closing it. This would 
have the additional advantage of placing the thwartship arm of each 
frame normal to the skin, being precisely the position that is 
most favourable to strength and-stiffness. The beam ends and 
the edges of bulkheads, where rivetted to the frames, would 
have to be slightly bent horizontally, and the floor plates 
slightly twisted, so as to be normal to the skin also; and 
this, too, would be advantageous in point of strength. Mr. J. 
R. Napier has pointed out that the twisting should be performed on 
the angle iron while straight, before bending it on the levelling 
plates to the required curve, and that as the twist would be very 
gradual, it might be given by a suitable machine to the bar when 
cold. The author states in a note that ribs running along the lines 
of greatest and least curvature of the ship’s skin would be shaped 
by bending alone, without twisting; but that the drawing of those 
lines would be too difficult for general practice. 

The next paper read was “On the Comparative Merits of the 
Longitudinal and Vertical Systems of Iron Shipbuilding,” by Mr. 
B. Jensen, naval architect, of Dantzic. 

After reviewing the practical difference between building ships in 
wood and constructing them in iron, and the tendency to import 
into the latter ideas derived frora the former, Mr. Jensen proceeded 
to remark on the slow progress of the adoption of the longitudinal 
system in iron shipbuilding, notwithstanding the proof of its strength 
and capabilities evinced in the case of the Great Eastern. He stated 
that he was now building the largest screw steamer but one in 
Dantzic, and proposed to give a description of her. Prefacing this 
with a summary of the advantages of the longitudinal system, and 
of the defects of the vertical method of building, he proceeded to 
give a detailed comparison of her construction, weights, and quan- 
tities, with a vessel of the same description built on the usual plan 
in strict accordance with Lloyd’s rules. The principal dimensions, 


&c., are as follow: 
SS., 600 tons B.O.M. 





ft. in. 
Length bet wpemdiculars§ 1c 1. cc co co oe IE O 
Breadth, moulded .. .. «2 «2 oc cc ce cf of « 2 0 
Depth of side .. .. oo se ce 6 «co cc 08 oe 16 8 
Depth of hold oo oe 16 9 


Engines, vertical, overhead, direct acting, 90-H.P. 
The longitudinal framework does not extend throughout the whole 
length of the vessel, but ro from the stem to the after engine-room 
bulkhead, a distance of 153ft. 6in. The comparison of weight is as 
follows :— 





Lloyd’s New 

Rules. Ship 

cwt. cwt 
Transverse framing .. «+ «ss «ae c8 oe 410 221 
Longitudinal framing .. .. .. os 66” 0 172 306 
WE es 0 +e se 06 08 6e se oe 06 554 494 
1,021 
Difference in favour of new ship 10°4 per cent, .. 115 
1,136 1,136 

For sectional area, Mr. Jensen stated the comparison as follows :— 
sq. in. 


Tt ecg, he ee ee 55,076 
New ship .. .. 


8 ¢e 68 66 6s G2 Ce oo 66 oF 





Difference in favour of new ship, 8°9 percent. .. .. 4,880 


Mr. Jensen added that if the plating had been made of the same 
thickness as provided by Lloyd’s rules, of which, for reasons stated, 
he did not approve, the gain in weight would only have been 3°6 per 
cent., but the gain in transverse section would have been 17 per cent. 

The next paper read was ‘On the Composite System of Sbip- 
building, as applied to Vessels of War,” by Mr. Alexander McLaine, 
Associate. 

After remarking that vessels constructed solely of wood are not 
likely again to be built for the purposes of war, and that it still 
remains necessary to use wood, in order to secure the protection of 
copper or yellow metal sheathing, Mr. McLaine further observes 
that the strength of an iron vessel is in her skin, and not in her 
framing ; hence the solution of the problem is not to be sought in an 
iron frame with a wooden sheathing. Moreover, he attributes the 
rapid destruction of iron, exposed even indirectly to the influence of 
copper sheathing, chiefly to the voltaic effect of the galvanic battery 
produced by the infiltration or feakage of water impregnated with 
copper into the space between the iron skin or frames and the outside 
planking. He thence draws the conclusion that, if the space last 
mentioned could be kept perfectly clean and dry, without allowing 
the foul leakage to come in contact with the iron, the mischief would 
be in a great measure avoided. The difliculties incident to keeping 





a vessel perfectly tight are very serious, and the author proposed, in 
reference, to keep the pad free from the iron of the structure, 
building vessels with stem, sternpost, frame, and outer 
lanking sear! the same as those of an ordinary wooden Vessel ; 
But instead of ing or inside planking being composed of wood, 
it is to be constructed of iron, united all round at the bottom and 


heels of the vessel, and made thoroughly water-tight, forming.a 
complete inner skin of iron, with beams, stringers, Echena Ieee 
h platforms, &c., also of iron. The greater of the wooden 
frame to be merely of dimensions sufficient for bolting the wooden 
planking to, and to be inserted between iron frames rivetted all 
round the outside of the iron ceiling. The wooden frames to be 
fastened to the iron frames by galvanised iron fore and aft bolts, 
either screwed or plain. The wooden floorings to be made deep 
in the throat, and stiffened with plates on each side, rivetted 
to the angle-iron frames, or iron floors to be fitted inside the iron 
ceiling, to supply the requisite transverse strength. The —_ 
inner post, and dead wood to be inserted between and bolted to large 
angle-irons, rivetted on the iron ceiling. The outer planking within 
the influence of the copper sheathing to be fastened to the wooden 
frames with screw treenails, or with yellow metal bolts. The top 
timbers of the frame to be, by preference, composed of teak, and in 
the wake of the armour plating the spaces between the frames to be 
filled in solid with teak, or with any other suitable material ; the iron 
ceiling to be also increased in thickness, and additional webframes 
to be introduced at intervals to resist shot and strengthen the vessel. 
Owing to the iron ceiling in the system of construction described 
being perfectly tight, no foreign matters could get into the spaces 
between the frames to decompose in the bilge water, and generate 
gases injurious to animal life and productive of decay in timber ex- 
posed to their influence. These frame spaces, which would be kept 
constantly dry by frequent pumping, would therefore be eminently 
eligible bor the introduction of a thorough system of ventilation 
through the vessel, by driving a current of fresh air, taken from 
above, through the box keelson, thence through apertures in the 
bottom of the keelson opening into each space between the floors, 
then up through the spaces between the frames, and out into the 
tween decks, through apertures in the iron ceiling, grated over and 
fitted with adjustable covers, capable of regulating the amount of the 
ventilation. The ventilation described would be of immense import- 
ance in furnishing the crew, in any weather, with a regular and 
easily controlled supply of fresh air, and would also at a small ex- 
pense immensely increase the durability of the vessel, and a three- 
horse engine would probably supply power suflicient for the ventila- 
tion of a ship of 3,000 tons register. 

The next paper read was * On the Construction and Sheathing of 
Iron Ships,” by Mr. T. B. Daft, C.E., Associate. 

After pointing out the practical failure of paints and other 
compositions to preserve iron vessels from fouling, or even to remain 
in close adherence to the surface, Mr. Datt brought forward a 
proposal to re-arrange the plating of iron vessels in such a way as to 
produce a fair flush surface, so as to afford a good foundation for 
sheathing. This he would obtain by leaving a space or groove 
between one plate and another in the skin of the ship; these grooves 
to be “ caulked ” or filled in with teak or other suitable material, pared 
off flush. Butt-straps would thus be required longitudinally as well as 
vertically , but Mr. Daft considered the method to bemoreadvantageous 
as well as stronger than the ordinary plan of butts and laps, besides 
conducing to speed. Without sheathing, he considered such a surface 
preferable for the retention of paint or composition. But he preferred 
to sheathe, and with zinc. He stated that this metal not only pre- 
served the iron galvanically, but that the slight exfoliation of the 
zinc itself, due to the voltaic action of the iron in contact with it, 
caused it to exceed both copper and yellow metals in cleanliness. 
He produced a specimen which had been immersed for twenty-eight 
weeks in the sea off Southend. The bare iron was coated 6in. or 8in. 
thick with weed and barnacles. The zinc was clean, and had only 
lost a twenty-fourth part of its original thickness. A specimen of 
a similar experiment had been deposited in the Naval Gallery of the 
South Kensington Museum. 

The next paper read was “On a Proposed Method of Combining 
Wood and Iron in Composite Ships.” By Mr. Michael Scott, C.E., 
Associate. : 

The author stated that his method combined the strength of the 
iron ship with the capability of being coppered afforded by the 
wooden ship. The leading features of the plan were as follow :— 

First, the iron structure. This, with the following exceptions, was 
described generally, as being similar to an ordinary iron ship. The 
exceptions were—Ist. The frames formed of T-iron, stronger and 
spaced further apart. 2nd. Amidships and extending to the furthest 
forward and the furthest aft bulkheads, the vessel only plated to the 
lower turn of the bilge, the ends only being plated complete. 
3rd. The joints of the plating all butt-joints; the plates close to the 
4rames; liners dispensed with, and the butt strips outside. 4th. 
Extending from the upper edge of the bottom plating to the lower 
edge of the sheer strake, a series of diagonals formed of flat bar 
iron, rivetted to the plates at top and bottom, to the frames, and to 
each other wherever they cross; a framework is thus obtained 
having the strength of an iron ship, but it is only a skeleton, which 
requires flesh and skin, in order to become a complete body. 

‘The next step, therefore, is to fill the spaces between the frames 
solid with two thicknesses of wood, the outer thickness composed of 
timbers running parallel with the frames, and the inner thickness of 
timbers running at right angles to the frames. The outer thickness 
would be creosoted and caulked. The inner thickness may or may 
not be similarly treated. And both thicknesses would be fastened to 
the diagonals with iron bolts passing through all. If preferred both 
thicknesses of wood might be placed vertically, the one covering the 
seams of the other. In order to bring the surface of the wood out- 
side, flush with the surface of the diagonals, the spaces formed by 
these would be filled with thin boards in two thicknesses, one set of 
boards filling between the inner diagonals, and another set between 
the outer diagonals. Over all would come the outsidé planking like 
that of an ordinary wooden vessel. It would be fastened by tree- 
nails or by copper bolts passing between the diagonals and frames 
and through the several thicknesses of wood. Mr, Scott then pro- 
ceeded to describe the detail of the construction of the bow and 
stern. The author considered it an important feature of his method 
that whilst bolts are employed to keep the wood in place, the strains 
to which the vessel is exposed are not taken by these bolts. The 
internal capacity is as great in proportion to their displacement as 
in iron vessels, and greater than in wooden vessels. 

At the evening meeting on Friday, the 7th, which was held at the 
Royal School of Naval Architecture, South Kensington, Mr. Robert 
Murray, C.E., Assoc. I.N.A., read a paper “On some Recent Expe- 
riences in Marine Engineering.” 

‘This paper was intended to give a record of Mr. Murray’s expe- 
rience on certain controverted points of marine engineering, namely, 
surface condensation, combined cylinder engines, superheating, the 
relative advantage of screws as compared with paddles, and the 
durability of shafts. 

Surface Condensers.—It was found that the water while free from 
salt was apt to become very foul, the result being that the tubes of 
the condenser got blocked up, while the boiler was exposed to even 
more rapid deterioration than under the influence of hot brine. 
There was a set off, but not an adequate one, in a diminished con- 
sumption of coal, Mr. Murray thought that, on the whole, there 
was little or no saving in their use at present. 

Combined Cylinder Engines.—By a comparison of the performance 
of the Poonah, Delhi, and other vessels of the Peninsular and 
Oriental Company, with the Saxon and Roman, of the Cape Mail 
Company, Mr. Murray was led to the conclusion that there was no 
such advantage over the single cylinder as would compensate for the 
increased weight and complexity of the combination. 

Superheating.—Mr. Murray stated that it might now be considered 
as certain that this process is desirable for all vessels which make 
long voyages, and which use expansion in the cylinder: to any con- 
siderable extent. In the smailer class of coasting and river 
steamers, where the trip was short, and the engines not worked so 
expansively, superheating did not answer so well. In any case the 














* 


May 12, 1865. 


Sie age sme 


THE ENGINEER. 


289° 











temperature of the steam at the superheater should be limited to 
820 deg. or 350 deg. at the utmost. 
Screw v. Paddle for Ocean ing.—Mr. Murray considered that 


this question was by no means in a settled state, and discussed in 
the circumstances under which either method had advantages 
over the other. He remarked that screw vessels were often placed 
under circumstances disadvantageous for comparison by being under- 
wered. 
” —Mr. Murray stated it as an established ‘rule, that shafts, 
whether paddle or screw, will not last beyond a limited time, failing 
sometimes after five years’ work, in other cases lasting ten or twelve 
years, but always being deteriorated by use. discussing the 
cause and manner of this deterioration, he stated circumstances 
which led him to.form a favourable opinion of the recent introduc- 
tion of steel instead of iron for the shafts both of paddle and screw 
engines. 
Mr. Murray concluded by presenting to the Institution the parti- 
culars of new steamers leaving Southampton, in continuation of the 
table published in the first volume of the “Transactions.” 


(To be continued.) 





INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this institytion was held 
on Thursday, the 4th inst., in the Lecture Theatre of the Midland 
Institute, Birmingham ; Frederick J. Bramwell, Esq., in the chair. 
The secretary (Mr. W. P. Marshall) read the minutes of the 
previous meeting, and a large number of new members were elected. 
The first paper read was “ On the Application of Steam Power to 
Cultivation,” by the late Mr. John Fowler and Mr. David Greig, of 
8; giving the results of Mr. Fowler’s experiments in steam 
cultivation during the last eight years, in continuation of a previous 
paper read by him upon the same subject. The difficulties that have 
met with in applying steam power to cultivation have arisen 
from the irregularities in the level of the ground, the changes 
necessary in the position of the machinery on the ground, the 
ecessity for moving heavy engines where there are no roads, the 
want of a rope of sufficient strength and elasticity, and the different 
states of the soil from changes of weather. To attach the moving 
— direct to the implement, as is done in the case of horses, was 
ound not suitable with a steam engine, from the loss of power in 
moving such a heavy weight over inequalities of the ground, and 
from the compression caused by its travelling over the soil to be 
cultivated. Hence the use of a rope driven by the engine became 
requisite for working the implement. The rope is held up from 
touching the ground by a number of rope porters or carrying pulleys, 
mounted on wheels and placed at intervals along the entire course of 
the rope ; those supporting the portion of the rope that is attached to 
the implement are withdrawn and placed again by boys, each time 
that the implement passes across the field. The earlier arrangements 
of leading the rope from a stationary engine, round the corners of the 
field and along the headlands, or diagonally across the field in a 
triangular plan, have now been generally superseded by the improved 
system of direct pull, in which the implement is pulled backwards 
and forwards across the field by a rope passing across direct from the 
engine on one headland to an anchor on the opposite headland, both 
the engine and anchor being made to travel slowly along the head- 
lands each time of the course of the implement being reversed. The 
rope was at first driven by two drums fixed under the engine, being 
wound up on one drum and unwound off the other alternately. 
Afterwards the length of the rope was diminished by the use of an 
endless rope, driven by friction by passing round a grooved driving 
pulley, instead of being wound on and off a drum; but the different 
plans first adopted for the purpose of obtaining the necessary 
adhesion for driving were attended with serious difficulties, from the 
wear and tear of the rope and the grooves of the driving pulley. 
These difficulties have now been effectually surmounted C the 
valuable mechanical contrivance known as the “clip drum,” in which 
a sufficient bite is obtained by only half a turn of the rope round the 
driving drum. This very ingenious apparatus consists of a series of 
pairs of jaws or clips, hinged round the circumference of the driving 
drum close together in a continuous line, forming a complete groove 
all round the drum, in which the rope works. As the rope comes in 
contact with the drum, each pair of clips in succession closes upon it 
and seizes hold of it, and continues to grip it throughout the half 
revolution until the rope leaves the drum; the force of grip being in 
all cases proportionate to the pull on the rope, and such as effectually 
to prevent any slipping. The width of opening of the two rows of 
clips is adjusted for working with different sizes of ropes, by having 
one row centred upon the body of the drum itself, while the other 
row is centred upon a ring, which is screwed upon the body of the 
drum by a thread chased round its entire circumference ; so that by 
turning round this ring in either direction, the distance between the 
two rows of clips is simultaneously increased or diminished to exactly 
the same extent in every pair of clips. A working model of the clip 
drum was exhibited, and a full size specimen of one of the pairs of 


clips. 
5 order to allow for working fields of irregular boundary the 
implement is provided with an arrangement of slack gear, for taking 


up the slack of the rope, as the working length cf the rope becomes | 


reduced by the narrowing of the boundaries. This consists of a pair 
of barrels, geared together with a relative speed of five to one; so 
that the pulling rope, in drawing off 1ft. length of rope from the one 
barrel, winds up 5ft. length on the other; and thus all the slack is 
taken up and the rope drawn tight before the implement can start 
to work. For getting heavy engines moved about over ground 
where no roads exist the whole of the machinery is made so strong 
that it cannot be broken by the full-steam power, the steam itself 
being thus the weakest part of the whole machine; and the width 
of the carrying wheel is increased to such an extent as to ensure 
carrying the engine over the wettest and softest ground, the width 
of carrying wheel having been made as much as 2hft. in special 
cases. A pair of engines of smaller size and weight are also used 
in some instances, placed on the opposite headiands of a field, and 
both constantly in action, drawing the implement backwards and 
forwards between them, instead of a single heavy engine at one side 
of the field, with an anchor at the opposite side, as previously 
described. The first rope used for steam cultivation was made of 
iron wire; but this was so ursatisfactory, from its softness and want 
of durability, and also from its great weight, and the power conse- 
quently absorbed in dragging it, as to check for a time the 
application of steam power to cultivation. Steel wire was then 
introduced for the purpose; and in consequence of its great strength 
and lightness, and the great improvements that have been effected in 


construction, ample power, and sufficient width of bearing surface ; 
a hauling apparatus with a horizontal drum of large diameter, 
avoiding any sharp bends of the rope; a direct pull upon the imple- 
ment, with a rope of good quality and of as short a length as 
possible; a means of keeping the rope always tight and clear of the 
ground; am implement w wedges off the soil to a loose side, b 

means of shares or tynes following each other consecutively; and, 
lastly, as small an amount of manual labour as is practicable. In 
the use of horses for ploughing, a large portion of their power is 
wasted in merely undoing the effect produced by their weight in 


treading down soil; but with the steam plough the weight 
travellimg over the field is less than one-third that of the horses, and 
is ca’ upon broad bearing wheels; and in consequence of a very 
much amount of force being brought to bear on the imple- 
ment, work is performed with much greater expedition and far 
more ly than by horse labour, ensuring an adequate crop in 


all years. 
the next paper was a ‘ Description of a h § Compressed 
Air Hemel, for Planishing, Sieopive, tor by fe Willies D. 
Grimshaw, of Birmingham. The objects of this hammer are to 
obtain a self-acting hammer with a great range in the force and 
rapidity of the blows, so as to be suitable for light forging, tilting, 
and planishing ; or capable of being worked by hand with heavy 
blows for stamping, when required ; and arranged to be driven by a 
belt from a shaft, im order to be applicable where direct steam 
power is not available. The air is compressed by a force pump, 
worked by @ crank pin on the driving pulley, and is delivered into 
the interior of the hammer frame, which forms the reservoir. The 
working cylinder and piston with hammer are arranged as in an 
ordinary steam hammer, but driven by the compressed air, which is 
admitted above and below the piston meer wore A by a slide valve, 
the pressure of the air being r ted by a throttle valve worked by 
a foot treadle. The slide valve is worked by a crank pin on a hori- 
zontal dise wheel, which is driven by friction by contact with a 
vertical wheel upon the driving pulley shaft of the hammer; this 
vertical wheel slides upon a fea’ on the shaft, and is moved by a 
hand lever nearer to the centre of the horizontal disc or farther from 
it, thereby altering the speed of working the slide valve, and giving 
the means of increasing the number of blows of the hammer, with- 
out stopping it, up to more than double the rate of revolution of the 
main driving pulley. By meansof a handle the slide valve spindle 
is readily disconnected while at work from the disc that works it; 
and the valve is worked by a hand lever whenever it is required to 
use the hammer for stamping. The force, rapidity, and quality of 
the blow given by the hammer can be changed with great prompt- 
ness and accuracy; and the hammer is found very advantageous in 
many situations, such as where there would be loss of power by con- 
densation in bringing steam from a great distance, or where the 
damp from leakage of steam or the dropping of condensed water on 
the anvil would be objectionable, as in planishing bright work. A 
working model of the hammer was exhibited, and shown in action. 
It was announced that the annual meeting of the Institution for 
the present year would be held in Dublin in August next, com- 
mencing Tugsday, Ist of August, during the time of the Dublin 
International Exhibition. ‘The meeting then terminated. 





Tow on Traction Eneines.—A case of some importance came 
before the magistrates in petty session at Gloucester, on Saturday, 
es the question of the liability of traction engines to turn- 


pike toll. James Platt and James Fry were charged with 
unlawfully breaking down a turnpike gate, at Over, near Glou- 
cester. The defendants were the drivers of a traction engine used 


for working a steam plough belonging to Mr. Wilkins, farmer, of 
Westbury. The pond ss had been repaired at Gloucester, and was 
being taken home, when toll was demanded at Over, and refused on 
the ground that it was not liable. The gatekeeper, Taylor, then 
shut the gate, on which steam was turned on, and the engine drove 
through it. After arguments and con, the magistrates fined the 
defendants £2 and the toll, and it was understood that the case would 
be taken to a superior court. 

Extension oF Taz Dockyarps.—Papers have been laid before the 
House of Commons by the Secretary to the Admiralty relating to 
the proposed extension of basin and dock accommodation in the 
royal dockyards. The director of works, in a memorandum of the 
28rd of January, states that his estimate of the probable expenditure 
in carrying into effect the recommendations of the select committee 
of 1864 on dockyards, is £6,000,000. But a very considerable saving 
may be anticipated if convict labour be employed side by side with 


Ramroap-maxine iv Kawsasi—An American paper states that a 
contract has been made with influential Germans to bring from 
Germany 2,000 men, who will each take a tract of the Kickapoo 
i lands in Kansas, and work out its value on the railroad. 
An agent is now in Germany for the purpose of forwarding the 
men, and they are expected to arrive this month. 


FRenow er ope _ ae OAL en - 
Correspondent. jue oO work execu year 
Forges et Onaiiens de la Méditerranée was more than £760,000, 
and the company has still on hand orders to the amount of 
£1,680,000 for hulls of ships, marine en or mechanical appa- 
ratus. The pi realised last the u were 
£65,000, and the dividend received ‘by the shareholders for was 
at the rate of 20 per cent per annum. Among the work, executed 
last year were the follo Powerful machines for the 
Suez Canal; four steamboats for comm purposes ; six gun- 
boats for the French Government (executed, hulls and engines, in 
sixty days); engines of more than 1,000-horse power for the French 
armour-plated Provence; @ screw transport, the Vienne, of 
160-horse power; two armour- ships, fitted with engines, the 
Maria Pia and the San Mar for the Italian Government; the 
Namancia, a large armour-plated frigate of 1,000-horse power, for 
the Spanish Government, &c. 


Srzam Surrme.—The following is from Messrs. Alfred Brett and 
Co.’s monthly circular, dated London, May1:—A slight improve- 
ment has been experienced during the past month in the steam 
shipping interest, and on the subsiding of the uneasy aspect of mer- 
cantile affairs, coupled with the present state of the money market, a 
further improvement may soon be ex An average amount of 
inquiries has taken place, and, owners being disposed to accept lower 
terms, several new steamers have chang hands, combining a fair 
amount of tonnage. The chartering business has been languid, and 
the rates on time charters low, except for vessels of small tonnage, 
for which a better demand has taken place, and higher rates prevail. 
Freights to the Black Sea and Mediterranean offer but slowly, and 
return cargoes are at low rates and scarce. The Baltic trade has 
opened late this year; little demand for steam tonnage has been ex- 

rienced, and the regular traders appear to suflice. Most of our 

nilders are fairly employed on existing contracts, but as they draw 
near completion a greater competition prevails, and with the 
lower prices for material, additional orders may now be executed on 
more favourable terms and reasonable time. 


Warer Suprty or Lonpon From THE Severn. — There do not 
seem to be many engineering difficulties in the ae this scheme ; 
and often when looking at the wide expanse of noble river as 
it passes through Dean Forest, we have thought bow useful would 
be the passage of such a portion as would give an unlimited supply 
of water, in not only the rich but also the poor ———- of 
London ; and that in the streets, as is the case in chester, we 
could have fire-cocks at such short distances from each other, and 
where the water was continually at such a high pressure that the 
need of fire-engines could be frequently dispensed with, and the 
streets kept in an admirable state of cleanliness. With an ample 
and cheap supply of water, laid on at high ae many savitary 
measures would be brought into practice which are not now thought 
of. But it is surely needless to argue the advantages of plenty of 
water ; and we, therefore, once more direct attention to the 
Gloucester river, in the hope that in any future scheme of London 
water supply the Severn may not be over without ample 
inquiry. Of course, in connection witb any such plan, intercepting 
the drainage of Shrewsbury, Worcester, Tewkesbury, and some 
other towns would be necessary.— Builder. 


Maenestum.—Mr. J. N. Hearder, of Plymouth, in experimenting 
with this new metal has discovered some explosive compounds of 
tremendous power and striking peculiarities. He ignited a small 

rtion (about 20 grains) of one of these compounds during a 
ecture which he gave at the Plymouth Mechanics’ Institute, the 
instantaneous and dazzling effect of which upon the audience was 
like that of a flash of lightning, causing the room to “a for 
some seconds afterwards to be enveloped in darkness, though it was 
at the time brilliantly lighted with gas. On causing two bars of 
magnesium to form the terminals of a powerful voltaic battery, 
which was prepared to exhibit the electric light, a most intense 
combustion ensued, one of the bars speedily became red hot, entered 
into ebullition, and then burnt spontaneously so furiously that it 
became necessary to plunge it into water to prevent its falling on 
the platform. In eed a portions of the burning metal detached 





contract work, and his estimate based on this bination is as 
follows :—Portsmouth, £1,500,000 ; Chatham, £1,250,000; Ksyham, 
£750,000; Cork, £150,000; Malta, £500,000; Bermuda, £250,000 ; 
advances to companies in aid of the construction of docks to be 
always available for her Majesty’s ships, £250,000; making in all 
£4,650,000. The director takes fifteen years as the period over 
which the expenditure would be spread, involving an annual out- 
lay of about £310,000; but so much expenditure on make-shift 
alterations of works constructed with a view to a former state of 
things would be saved that the addition to the present annual vote 
for naval works would probably scarcely average £100,000 a year. 
But he considers it desirable that Parliament should so approve the 
scheme in its yeme | as to justify the Government, if the contin- 
gency of war should arise, in engaging so large a body of free 
labour as to secure the more rapid completion of the works even at 
the amount of the first estimate, £6,000,000. The director suggests 
that when once the expenditure has been fixed, after deliberate ex- 
amination and approval of the plans, it should be sanctioned, if 
practicable, by an Act providing for the entire cost, removing the 
scheme from the influences which so often obstruct and impair the 
efficient execution of extensive public works. When the Govern- 
ment can enter into no contracts beyond the year, the practical 
result is that higher prices must be paid, and too often the results 
for which they have been paid are not obtained. This view is sup- 
= by the Admiralty in correspondence with the Treasury re- 
ating to the dockyard extensions at Chatham and Portsmouth, the 
matters were immediately urgent, the Admiralty are anxious to 
obviate the necessity for a proviso for an allowance to contractors in 
the event of Parliament thinking fit to refuse or reduce the necessary 
annual vote, a proviso which inevitably leads to the payment of a 
higher price, as contractors are unwilling to enter into engagements 
so fettered, however large the compensation to be paid to them in 
such a contingency. Although the “ total estimate for the work” in 
the first;column of the estimates is generally understood as sanctioned 
by Parliament when the first vote for the work is passed, yet 
the director of works has not always felt authorised in cases 





the machinery by which the ropes are driven, and also in the quality 
of the wire itself, one steel wire rope now lasts for the cultivation of 
from 2,000 to 4,000 acres, according to the nature of the soil and the 
width of the implement used. The steel wire rope at present used, 
of which a specimen was exhibited, is eleven-sixteenths of an inch 
in diameter, and weighs about 2 1b. per yard, running, on an 
average, 9,000 miles, under a tension of 25 cwt., and costing about 

7d. per mile run. The difficulties that would arise in working 
engines and tackle in wet weather, from the sticky condition of some 
land in a half-wet state, particularly clay land, are met by the power 
that steam gives of performing the work altogether while the land 
is dry, which is impossible on a clay farm with horse power alone, 
from the want of sufficient power to break through the hard ground 
ugtil softened by rain. 

For applying steam power to cultivation, the use of rotary imple- 
ments has been much advocated; but these must have the serious 
defect of striking on the hard surface of the land, and thus absorb- 
ing much 4 in entering it; and the work is found to be more 
economically done by shares or tynes entering in the softer soil below 
and wedging the earth off to a loose side. ‘by the aid of steam the 
ordinary ploughshares can now be driven at such a speed as to throw 


the earth sideways in a manner quite equal to the effect of any 
digging by hand. The principal mechanical conditions essential to 
the success of steam cultivation appear to be an engine of simple 





of iderable amount to pro to pledge the Admiralty to 
prospective expenditure, and such anticipations for the future votes 
are especially open to objection when the first instalment would be 
no criterion of the amount of future instalments, or when the first 
“ total estimate ” is not based on actual tenders or detailed specifi- 
cations. The practice does not seem to be guided apy rule, and 
the Admiralty suggest that it should be considered not merely with 
reference to the Admiralty, but other departments also. If contracts 
for these dockyard extensions can be made with firms of the highest 
position, spreading the payments in fixed instalments over a series 
of years, great economy will be the result. ‘To this the Treasury 
can only reply, in their letter of the 26th of April, that so far as 
concerns these particular works at Chatham and Portsmouth, the 
Newer tee pm regard to the tude of the works, would have 
been inc to suggest the introduction of a bill authorising their 
completion within a definite time out of moneys to be voted, thus 
giving Parliament the opportunity of authorising definitely the pro- 
posed scheme. But what the Admiralty desire is to introduce a new 
system generally with respect to contracts for public works, so as to 
give the public the advantage by the private trade of a 
certainty in respect of engagements of character. The Treasury feel 
that they could hardly sanction this course of ing without 
the sanction of Parliament, but they have no objection to the 
— being submitted for the consideration of the House of 
mmons. 





th lves, and floated blazing on the surface of the water, decom- 
posing it after the manner of potassium, and liberating hydrogen, 
which also burned. The experiment had never been tried before, 
and the result possesses much scientific interest. 


Tue Mont Cenis Tunnet.—Certain restrictions appear lately to 
have been laid upon visitors to the Modane end of the Mont Cenis 
tunnel. Not many days ago a party of persons, desirous of viewing 
the works, and who had been informed by one connected with them 
that there would be no difficulty in their so doing, bad to depart 
without having accomplished their object. Orders had just been 
received from the Turin directors to admit no one to the tunnel 
who was not furnished with authorisation from them. An expla- 
nation of this measure should, er be sought in the increasing 
difficulties encountered as the tunnelling You will remem- 
ber that a soft vein of rook was lately hit upon, and although the 
miners were not making quite such progress as some of the Turin 
papers declared, and were neither cutting the stone out like cheese, 
nor crumbling it before them like sand, it is certain that an im- 
provement had taken place in the rate of their advance. It is likely 
that they have now got through the soft place, and have come to a 
very hard ove. It is quite certain that, to the report of a 
Government engineer, which included a geo! section across 
the mountain (that is to say, parallel to the line of the tunnel), 500 
metres of quartz rock were to be expected just about this time, to be 
followed by 2,000 metres of com limestone. This will check 
speed, and it is not unlikely that the pace may sink to a lower rate . 

has ever been the case since the machinery was perfected and 
got fairly into play. We shall be rolling over the summit of the 
Cenis mountain long before we are rumbling through its bowels. 


Tue Prorecrion or Inventions.—As the exact bearing of the 
patent laws on inventions and designs exhibited in Dublin has ex- 
cited some curiosity, we give verbatim the only —_ Act having 
any direct bearing on the question. The Act runs thus:— 
“An Act for the Protection of Inventions and Designs exhi- 
bited at the Dublin International Exhibition for the year 1865. 
—Whereas it is expedient that such protection as is herein- 
after mentioned shall be afforded to persons desirous of exhibit- 
ing new inventions or new at the International 
Exhibition to be held at Dublin in the present year: be 
it enacted by the Queen’s most Excellent jesty, by and 
with the advice and consent of the Lords Spiritual and Tem- 
poral, and Commons, in this present Parliament assembled, 
and by the authority 
This Act may be cited for all purposes 
of Inventions and Designs Amendment Act, 1865.’—Sect. 2,— 
‘The exhibition of any new invention at the Dublin Inter- 
national Exhibition not, nor shall the publication during 
the period of the holding of such Exhibition of any description o: 
such invention, nor the user of such invention, for pur- 
poses of the said Exhibition, oo the right of any person to 

provisionally such invention, or invalidate any letters 
patent that may be granted for such invention.’—BSect. 3.—‘The 
Gecign capable of being registered proviionally under the Designs 
design ca) ing un 
Act, 1850, or of any article to which such d is 5 
not, nor shall the —— during the of the holding of 
such Exhibition of any description of » prejudice the 
right of any person to register, provisionally or otherwise, such 
design, or invalidate any provisional or other registration that may 
be granted for such design. ” 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
April 12th, 1865. 
ON FACTORY CHIMNEYS. 
By Mr. Peter CapMIcHAgL. 

I was asked some time ago by our esteemed president to write a 
short paper on chimneys, which I agreed to, in the hope that what I 
have to say on the subject will provoke discussion, and lead to 
interchange of knowledge that may be of some use in forming a rule 
for guidance in building a factory chimney. 

At present there seems to be no rule, but every builder fashions it 
vad Pa own fancy, producing the variety which is said to be 

easing. 

There isa valuable paper by Mr. Josiah Parkes, published in the 
second volumeof the “ ‘l'ransactions of Civil Engineers,” which refers 
to some carefully-made experiments on a small chimney. With 
this exception, I do not know of any published experiments going 
ba fully into the subject of chimneys. 

he importance of an effective chimney need only to be named. On 
it depends in a great measure the success of the firing, so as to raise 
steam quickly, and keep it up steadily, and also the peifect com- 
bustion of the fuel with the least amount of smoke. 

With a draught in the chimney less than five-tenths on the 
pressure gauge, the firing of the furnaces will, in most cases, be a 
constant toil to the fireman. Hoe cannot avoid making a large 
quantity of black smoke, and in cases of an extra demand for steam 
it is impossible to meet it; for no stirring or coaxing of a fire will 
make it burn brightly, or produce the red glow, which is the perfect 
condition for raising steam, without a full command of draught. 

It is difficult to make experiments, but it would be very in- 
structive to have a number of observations or tests of various 
chimneys, to ascertain the temperature of the escaping —> 
and the force of the draught; giving along with these the 
dimensions of the chimney, and the; work done, that is, the 
number of boilers and furnaces, and the coals consumed in a given 
time. 

In what follows, notice will be taken of all these points in detail. 

y experience is, that most factory chimneys are too large for 
the work they have to do; not too high (they can hardly be that), 
but too wide, especially at the top. In our practice, invariably, 
as more boilers and furnaces have been added to a chimney the 
draught has been improved, and it is obvious, that if the opening in 
the chimney be too large, compared with the whole of the openings 
in the dampers passing into it, the draught will be reduced. Hence 
it is very noticeable ia many chimneys, which are large in propor- 
tion to the number of furnaces they serve, or the eonsumed, 
or where a new chimney is put up to serve for prospective additional 
furnaces, the smoke issuing from such has a very lazy ascent, and 
they are ape blackened a long way down from the top by the 
smoke; for when a breeze is blowing, the smoke, instead of 
ascending, falls down the leeward side of the chimney, and clings to 
it like a ragged black flag. 

I have recorded observations made from time to time for several 
years on the temperature of the escaping products of combustion in 
the flues and at the bottom of the chimneys, and have also taken 
notes of the force of the draught, both of which are important 
— in considering the value of a chimney for doing its work 
properly. 

The temperature is obtained by using small strips of the following 
metal:—zinc, which melts at 700 deg; lead, 600 deg.; bismuth, 
500 deg. ; and tin, 440 deg. Small bits of each of these, about one 
inch long and a quarter inch broad, are pierced with a hole for 
passing a wire through, and suspended in the flues behind the 
damper, or at the bottom of the chimney, and the time noted when 
they are melted. From these observations, frequently repeated, and 
tried under various circumstances, it has been found that the 
temperature is nearly uniform at 600 deg. behind the dampers; 
440 deg. melts at once, 500 deg. generally in less than a minute, 
600 deg. melts when the fires are in good condition, and 700 deg. 
does not melt. So unvarying are these results under different 
circumstances that I assume 600 deg. at the bottom of our chimneys 
as a standard of temperature of escaping products. This seems a 
great loss of heat with a steam pressure on boilers of 35 Ib. 

For testing the force of draught the ordinary water gauge is 
used, but on a very enlarged scale, so as to ensure as much accurac 
as possible. The mode of arrangement will be seen without muc 
=. by reference to the drawings of the instrument, Figs. 

and 11. 

The reservoir is a tin flagon, 5in. by 4in. The glass indicator 
tube is half an inch bore, being a bit of a boiler water gauge, and 
the scale adopted is an inch divided into tenths. 

A piece wel is inserted in the chimney, having a stop-cock and 
an end turned up, and made for the draught gauge fitting into. The 
small hole in the stop-cock, as shown in the section, is for allowing 
air to get in, so as to nicely adjust the scale to the level of the 
water. When the stop-cock is turned to open communication 
between the draught and glass tube, the height is readily read off 
by @ practised eye in decimals. 

he accompanying drawing represents three chimneys at Dens 
Works, Dundee, differing iu size, but of nearly the same general 

roportions. They are represented in elevation and section, and of 
No. 1 (the largest) there are shown plans of top, Fig. 4, and 
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bottom, Fig. 5, anda section showing the construction of the taper 
top, Fig. 3. There is noclaim made to originality in their shape, 
as, previous to the erection of No. 2 chimney in 1844, there were 
several throughout the country, particularly a very handsome 
obelisk, built with stone, at the works of Messrs. Marshall and 
Co., the eminent flax spinners at Leeds. 

The taper-top is found to answer the purpose well, the smoke 
ascending from it very freely, especially when there is a breeze of 
wind. At such times the ordinary top is acted on like a key when 
blown into to make it whistle, the blasts of wind affecting very 
perceptibly the draught of the furnaces. 

In the taper-top this is not much felt, as the wind can only blow 
into one or two of the four compartments at a time, and this still 
allows the other two to vent freely, 

No. 1 was built in 1854 to replace an old low chimney. It is 
situated on the top of a brae, above the boilers and furnaces which 
it supplies. It is 162ft. from base to top, and from the firing level 
of ths first fifteen boilers to base of chimney there is a rise of 63it. 
At a lower level there are other four boilers 86ft. below the base 
of chimney, so that the total height of the fifteen boilers from firing 
level to top of chimney is 224ft., and of lower four boilers 248ft. 

From both of these ranges of boilers the smoke is conveyed to 
the gad by a long sloping brick flue or tunnel, mostly under- 

‘ound. 

“i the drawings are to scale, it is not necessary to go into details 
on them. Suffice it to say, that the opening at base of No.1 is 94ft. 
square, at top 6ft. square, but the opening at top is still further 
contracted by the cross walls for carrying the taper point. 

The area at bottom is, therefore, 90°25 square feet ; at top 36 square 
feet ; contracted at outlet to 25 square feet. 

For further data it may be stated that the nineteen boilers, each 
with two furnaces, the flues of which into this chimney, have 
an area for each boiler:—At bottom of chimney, 4°75 square feet ; 
at outlet of chimney, 1°31 square feet. 

The consumption of coal for each boiler is about eleven tons per 
week, the average consumption being about 210 tons of coal con- 
sumed for oy hours’ work of engines, all told, from getting u 
steam on Monday morning till Saturday, about three and a half 
tons consumed per hour. 

These statements are given for the purpose of showing the actual 
duty done by this chimney, and for comparison. 

he draught of this chimney has been tested over the period of a 

rend or two, there being ninety observations recorded in all. At 

ttom of chimney, the highest recorded is °88, the average recorded 
is °8, the lowest recorded is *55. 

In taking the observations the height of barometer was noted, 
and the direction of the wind. The changes of the barometer do 
not show much effect on the force of draught: it seems most affected 
by the wind, being lowest in a south or south-west wind. 

The chimney No. 2, built in 1844, to replace an old one that 
stood in the way of extension, is 135ft. high from base to point. 
The opening at base is 7ft. square, and at top 4}ft. square, the outlet 
at top being further contracted by cross walls, so that the area at 
bottom is 49 square feet ; at top is 18-06 square feet; contracted at 
outlet to 13°78 square feet. 

There are seven boilers, each with two furnaces, the flues of 
which pass into this chimney, the furnaces being about the level of 
the base of the chimney, giving an area for each boiler, at bottom 
od chimney, seven square feet ; at outlet of chimney, 1:96 square 

eet. 

The consumption of coal is nearly the same for each boiler as 
formerly named, say eleven tons per week, or about an average of 
seventy-five tons for sixty hours’ work, all told, from getting up 
steam on Monday till stopping on Saturday. 

The draught of this chimney has been tested as regularly as the 
large one, and there are ninety-four observations recorded in all. 
The highest recorded is 875; the average is ‘75; the lowest is ‘6. 

The chimney No. 3, built in 1864, was made as small and light as 

ssible, being intended to supply only a few boilers. It is 102-8ft. 

igh from base to point, the opening at base is 4-25 feet square, at 
top 1:5 feet square, the outlet at top being further contracted by 
cross walls, so that the area at bottom is 18°06 square feet; at top, 
2°25 square feet; at outlet, 1°75. 

There is only one boiler as yet connected to this chimney, the 
furnaces being at the level of the base, giving an area for the one 
boiler, at bottom of chimney, 18-06 square feet ; at outlet of chim- 
ney, 1°75 square feet. 

he consumption of coal for this boiler is about ten tons per 
week, varying with the work done. 

The draught of this chimney has never been so good as the others; 
there have been thirty-one observations recorded. The highest 
is ‘5387 ; the average is ‘5; the lowest is -45. 

In building this ch y, a few holes were left in each side of the 
square near the top, like pigeon holes, but sloping acutely upwards 
(see engraving), in the hope that the wind Soule into these, the 
current being thus directed upwards, they would assist the rising of 
the smoke. Hitherto they do not seem to affect the purpose desired, 
but rather have a bad effect, the smoke issuing from them blacken- 
ing the top of the chimney a greater distance down than the others. 

n drawing comparisons between these three chimneys, a table 





might be made to show more clearly the distinctive differences ; but 
the number being so few it is hardly worth while to elaborate the 





ii . Atthe same time, enough has been given to indi- 
cao samaoihing neat tho ahaa tate taiarnay shoud bs for the work 
it is intended to 

In the large chimney (No. 1) the quantity of work done is an ex~- 
treme case; and our of it has been that it has become 
more efficient as boiler after boiler has been put to it. 

On the other extreme, the No. 3 ch , serving only one boiler, 
although made very small for its height, @ very weak ——— 
and is, evidently too large for the work it has to do. If additio 
boilers are requied to be added, there is no doubt but it will im- 
prove, and be better fitted for its work. 

There was a violent storm of wind at Dundee on Saturday the 
13th February, 1864, which is taken notice of here because it gave 


an opportunity of some observations on the chimneys. At 
the beg ofthe gale which fortunately was bet two and three 
o’clock in the afternoon when most of the workpeople had gone home, 
the tops of both the chimneys Nos. 1 and 2 were blown down at the 
same t, making almost a simultaneous crash in falling, all the 
taper top being carried away in both cases without injury to the 
square shafts of the chimneys. 

The gale was more violent than had been experienced for at 
least twenty years, as was evident from its ee | down the top 
of No. 2, which had stood since 1844, and also by the destruc- 
tion to other chima and buildings in the district. 

resent at the time, I was anxious to see how the chimneys 

haved in such a violent storm, and this was seen to some 
extent by looking at No, 1 in line with the corner of a high 
mill, keeping the head steady. The movement was plainly 
visible; not a swaying motion like a tree bent by a blast, and 
recoveriag itself during the lull; but a steady rocking motion like 
the swing of a pendulum, The oscillation did not appear to exceed 
12in., and the observations gave a feeling of security as to the 
stability of the See. 

The tops of these chimneys were not rebuilt for some months, 
having to wait until the fires were out for a few days at the annual 
holidays. In rebuilding, the bricks were made to models in much 
heavier pieces than before, and dovetailed together, as shown in the 





an. 

While the tops were off there was not much difference in the 
draught, the cross walls at top not being injured; but there was 
more dark smoke than before or after, and it did not rise so freely, 
but in a breeze of wind fell down the leeward side, and clung more 
to the chimney. 

When the tackle was up for getting to the top of No. 2 chimney, 
the opportunity was taken to make some observations on the heat 
of the escaping products, and also tosee how much the outlet at the 
top could o contracted without injuring the draught. 

ith a view to this the draught was tested for several days with 
the water gauge, and it showed fully ‘8, and at the same time the 
heat of flues was tested; at bottom of chimney 500 deg. melted in 
one minute, 600 deg. melted in longer or shorter time, depending on 
the state of the fires. 

Expecting that the temperature would be much lower at the top 
of the chimney, the operator was supplied with the alloys melting 
at 212 deg., 286 deg., and 367. These melted very quickly. Then 
440 deg and 500 deg. were tried, when both melted in a little more 
than two minutes, 600 deg. would not melt. Thus showing the 
temperature of the escaping products at the top of the chimney to 
be between 500 deg. and 600 deg. 

A sheet of iron was then put on the top of chimney contracting 
the outlet 2} square feet. This was tried for two days, and did not 
affect sensibly either the draught or the temperature. 

The outlet was then contracted still further by a larger sheet 
covering 5°48 square feet. This had a perceptible effect on the 
draught. 

The experiments were not carried farther, there being consider- 
able difficulty and some danger in following them up. By contract- 
ing the outlet with a proper taper, instead of merely laying on a 
flat plate, the contraction might have been carried still farther 

Tho greatest want of draught is occasionally on Monday mornings, 
after a cold wet Sunday. In such cases the flues and chimney are 
cooled down, and the draught greatly reduced, so that the firemen 
have much difficulty in getting the fires to burn brightly, and keep 
up the supply of steam. 

Sometimes, in the setting of the boilers, and even in the chimneys, 
there are open joints which admit cold air, and are very injurious to 
the draught, and the openings for dampers working in are often 
very wide, and admit more cold air than need be. The draught 
gauge is very useful in detecting any falling off from such causes, 
and in the hands of the skilful engineer should in some small 
degree be like the steam-enyine indicator. 

The importance of the chimney and of the draught may seem to 
have been too much made of in this paper, and certainly it is quite 
possible to pass too much air through a furnace, and so lower the 
temperature as to evaporate less water from the same amount of 
coal. But the error is rarely on this side, and, if so, it can be easily 
cured by lessening the opening at the flame-wall, or it might be said 
by partially closing the damper; but there is a great difference in 
the economy of the two things, as we have found by repeated 
experiments. With an open throat at the flame-wall a good 
draught may be got and plenty of coals consumed, but the evapora- 
tion of water is wofully deticient, and closing the dampers does 
not remedy this. It seems, that with a narrow opening at the 
flame-wall, just sufficient to do the work, the greatest amount of 
heat or the highest temperature is got in the furnace, and the gases 
passing over the narrow throat are more perfectly consumed and 
utilised. This is a nice point, although frequently it is not 
attended to. 

It needs only to look at the top of many chimneys to see that 
they are not doing their work well, and that such a feeble draught 
can never make an efficient and ical fire, or cc the 
offensive black smoke, which a little more air or a sharper draught 
would have converted into brilliant flame in the furnace. 

In thus imperfectly bringing the subject before the Institution, 
my hope is that it may lead to more extended observations, and the 
result be a more perfect and economical consumption of coal and a 
lessening of the nuisance of smoke. 








Ramways THROUGH GREENWICH Park.—At a meeting of the 
Board of Visitors of the Royal Observatory, on the 24th of April, 
the President of the Royal Society in the chair, it was resolved to 
entreat the Admiralty to maintain their former decision, and ex- 
clude all railways from the park. At the observatories at Armagh, 
though the trains are small, and the velocities not more than twenty 
miles an hour, the interruption is found to be very serious; and Sir 
James South’s elaborate experiments at Watford prove that a tunnel 
gives no efficient protection to an observatory, and that tremors are 
propagated from the Watford tunnel, which at 3,500ft. are strong 
enough to disturb observations. A removal of the Royal Observa- 
tory to any other site would, by interrupting the continuity of the 
observations, deprive it of its acknowledged pre-eminence over all 
other astronomical observatories. 

A Locomotive with a History.—Among the locomotives secured 
by General Terry in his overland movement from Wilmington to 
Goldsboro’, is one that some historical interest, the engine 
Job Terry. The Ti first came into the possession of the United 
States military authorities by the occupation of Alexandra, Virginia, 
in May, 1861, and was —— by Stonewall Jackson at 
Front Royal in the famous Banks’ retreat down the Shenandoah, 
in the summer of ’62; re-captured soon after by the Union forces 
near Martinsburg, and found slightly damaged; was, however, 
soon put in running order; ran for us but a short time, again 
falling into rebel hands at Warrington Junction, Virginia, at the 
time of Pope’s disastrous campaign, doing the rebels service 
till re-possessed for Uncle Sam, a short time since, by her name- 
sake, General Terry. It is fair to assume that the military vicis- 
situdes of this locomotive are at last over, and that while there 
is steam in her iron lungs it will be respired for the exclusive benefit 
of the United States Government.—Scientific American. 
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Tus invention, patented by Mr. Daniel Crowe, engineer, 
Gaywood, Lynn, has for its object improvements in applying power 
to and in actuating combined portable threshing and dressing 
machines. 

Heretofore, when using steam power to give motion to the parts 
of a combined portable threshing and dressing machine, a separate 
portable steam engine has been generally employed. Now, the 
ey invention ists in bining a steam engine with a com- 

ined portable threshing and dressing machine, in order that the 
machine and steam power may be combined in one carriage. When 
the carriage is to be locomotive the steam engine is geared witb, 
and is thus caused to give motion to, the axis of some of the wheels 
of the carriage, in like manner to what is practised in giving motion 
to traction or other locomotive carriages suitable for running on 
common roads, or the carriage may be constructed to admit of its 
being drawn by horses. 

The machinery of the portable combined threshing and dressing 
machine is constructed as heretofore, but the moving parts thereof 
receive motion from the main shaft of the steam engine mounted on 
the same carriage as the threshing and dressing machinery. It is 
preferred that there should be a drum or drums on the main shaft 
of the steam engine, and that the power of the engine should be 
transmitted, by a strap or straps, to the moving parts of the threshing 
and dressing machinery ; but this may be varied, and other arrange- 
ments of gearing employed between the steam engine and such 
machinery. 

Fig. 1 shows a side view, and Fig. 2 an end view, of a portable 
threshing and dressing machine combined with a steam engine, 
constructed according to this invention. 

The engine is placed at one end of the threshing and dressing 
machine, and the boiler of the engine is made to extend beneath it, 
so that the combined machine is of little greater length than the 
ordinary threshing and dressing machine. The back end of the 
boiler is carried from the framing of the threshing machine by the 
bent iron support a; the front end of the boiler is supported by the 
bent axle 6, upon which the hinder pair of wheels c turn, and also 
by the side plates d, which plates are connected to the sides of the 
framing of the threshing and dressing machine, and they both sup- 
port the front of the boiler and also the platform upon which the 
man working the engine stands. The boiler is, by preference, con- 

in the manner shown. The fire-place is formed in a 
vertical part e of the boiler, and the products of combustion pass 
from the fire over the bridge f and enter tubes g in the portion of 
the boiler that runs beneath the threshing and dressing machine. 
A; the back end of this part of the boiler the tubes open into a 
chmber, from which the products of combustion pass by larger 
tubes A to the inclined passage i, that leads through the upright 
portion of the boiler, and so to the chimney & The cylinder and 
waking parts of the engine are, as is shown in the end view, 
Fig. 2, placed at one side of the upright portion of the boiler, and 
the crank shaft is placed above it. From this shaft motion is 
traasmitted tothe working parts of the threshing and dressing machine 
by astrap /, passing around the driving wheel m; this strap gives 
motbn to the pulley n on one end of the crank shaft that works the 
riddes; on the opposite end of this shaft is a pulley, which, by a 
stray, transmits motion to the axis of the beaters, and from these 
axesmotion is transmitted to the various parts of the threshing and 
dresdng machine, as is usual in machines of this description. From 
the cank shaft of the engine motion can also be transmitted to 
the pir of wheels c, upon which the hinder end of the machine is 
su, ; each of these wheels has a toothed wheel formed within 
it, ind which a ora o gears; on the axis of each pinion is a 
frictim wheel, which, by other friction wheels p, can be caused to 
gear vith a friction wheel on the crank shaft. ‘The friction wheels 
p can be moved in and out of gear by the lever handles r, az is 
shown, By this means, by putting the friction wheels in gear, 
the mahine may be driven from place to place; and by raising the 
} — the driving wheels may be thrown out of gear with 

e engine. 


STEVENS’ MODE OF APPLYING PETROLEUM 
FOR LIGHTING, HEATING, &c. 


Tris invention, patented by Mr. B. F. Stevens, Trafalgar-square, 
relates to certain improvements in the application of petroleum, 
coal oil, and other similar substances to heating and lighting pur- 
posts, and is applicable also to the obtainment ef motive power. 

According to the first part of this invention it is proposed to 
vaprise, in any suitable vessel, either crude or stnel petroleum, 
coa. oil, or other similar substances, and to mix atmospheric air 
wit: such vapour, by means of a bellows, or other suitable machine 
forproducing a steady and regulated blast ; or to mix air and steam 
theewith, and to burn such mixture by means of suitable devices 
forthe production of light, for warming buildings, for generating 
stam, for drying grain, malt, hops, and the like purposes, and for 
ditilling wood, coal, peat, and other substances. In carrying out 
ths A of the invention, the petroleum or liquid hydrocarbon 
sould be placed in a suitable tank or reservoir, and by means of a 
pbe conducted into a boiler or vaporising vessel to which heat 
nay be applied so as to convert the liquid into vapour. This vapour 
siould be mixed with air, or with air and steam, and the combustion 
d such mixture in a proper manner will effect the various useful 
‘esults above indicated. Instead of first vaporising the hydro- 
sarbon and afterwards mixing air with the vapour, the air and the 
steam when used may be passed directly into the vaporising vessel, 
and there mixed with the vapour as it is generated ; the steam may 
be ordinary or superheated steam. Whereit is necessary to regulate 














very accurately the relative quantities of vapour and air, or of 
vapour, air, and steam, A should each be brought through a 
separate pipe, and each may be passed through a meter. 

The combustion of the hydrocarbon by this process is claimed to 
be very perfect, and the temperature and character of the flame 
easily controlled by regulating the relative quantities of hydrocarbon, 
vapour, air, and steam. The products of combustion are free from 
soot and ashes, and, therefore, when used for distilling wood, coal, 
and other substances may be passed directly into the retort or vessel 
containing the matter to be distilled. In like manner, for drying 
grain, hops, or malt, and for like purposes, the products of com- 
bustion may be passed into, through, and among the material to be 
dried. When used as fuel under steam boilers, the addition of a jet 
of steam or superheated steam to the mixture of air and hydro- 
carbon vapour gives a flame of large volume, which fills and heats 
evenly all the tubes and spaces of the boilers. When used for 
heating buildings the mixture of air and vapour, or of air, vapour, 
and steam, may be burnt in jets on the inside of a vessel made to 
resemble a common stove, or in a series of flues or tubes similar to 
a steam heater. For producing a very intense light, a cone, cap, or 
shell of platinum gauze may be fixed on the burner, the shape of 
the cone being such as to envelope the flame produced by the com- 
bustion of a mixture of air, hy rbon, vapour, and steam. The 
burners may be such as are commonly used for burning coal gas for 
pu of illumination, the orifices being a little enlarged so as to 
discharge a suitable volume of the mixture of air and vapour. The 
cone or covering may be made of platinum foil finely perforated, or 
of platinum wire gauze. When the mixed vapours and air are first 
turned into the cone or cap and lighted, if in too large a volume a 
flame will be found enveloping the cap to a greater or less extent 
by the issue of the mixed materials through the orifices or inter- 
stices of the cap. But, by the proper manipulation of the stop cocks 
in the pipe, the supply of vapours and air should be reduced and the 
flame brought within the cavity of the cap or chimney, when the 

latinum immediately attains a bright white heat emitting a 
brilliant light, resembiing what is known as the calcium light, thus 
producing at small cost a steady mild light, much superior to the 
ordinary gas light. This light may be easily adapted for use in 
lighthouses. Under this head of the invention, it is not intended to 
claim broadly the use of hydrocarbons for the purpose of producing 
heat and light, since it has been proposed to burn such su ce in 
various ways for generating steam and producing light and heat. 
But these modes have not proved satisfactory, for the reason that 
when fire is brought in direct contact with liquid petroleum, it is 
exceedingly difficult to prevent smoke, and also difficult to regulate 
the combustion. Petroleum vapour has been burned by mixing it 
with air in the open space under a grate or similar contrivance. A 


roasted ore. This, when roasting pyrites containing ores of the 
precious metal, is very important, as the particles of precious metals 
are thereby prsvented from being enveloped in oxides and earths, 
and may, therefore, be aay collected by amalgamation. The 
process is stil\ further aided by having water at the bottom of the 
shaft, so that the hot ore may fall into it, and by means of stirrers 
and the usu! washing and amalgamating machinery, the complete 
extraction of the gold and silver may be effected. Inasmuch as 
there is no soot or ashes consequent on this mode of heating the 
ore, the water used does not become thick or foul. When it is 
necessary that common salt (chlorideof sodium) should be mixed with 
the ore as in roasting certain ore of silver, the salt may be either mixed 
with the ore or a jet of salt water thrown in with the flame, When 
the burners are arranged at the top of the shaft, it is best to have a 
fan or other blower in a flame or trunk leading from the bottom of 
the shaft so as to produce a good downward draught in the shaft. 
Other arrangements of apparatus may be employed where the ore 
to be roasted is not in fine powder. Thus the ore broken into 
pieces may be fed through a long retort, or on an inclined hearth, 
the flame from the hydrocarbon playing over and through the ore 
as it is passed along. This arrangement may also be employed 
when the ore has been ground to powder, and it is best when it is 
required that the roasting should be gradual. Ores of lead, tin, 
copper, zinc, and antimony and bismuth may be roasted and 
desulphurised by the above described. 

The third part of this invention consists in using a mixture of 
hydrocarbon vapour and air, or of hydrocarbon, vapour, air and 
steam, prepared in the pointed out in the first part of this 
invention, to operate what are known as air engines, gas engines, 
and those engines in which the products of combustion are made to 
act directly upon the ewe or equivalent part of theengine. The 
combustion may be effected in the cylinder of the engine as in the 
common gas engine, or in a separate closed vessel or combustion 
chamber, and the resulting gases used to operate the engine. But 
where it is desirable to keep the temperature of the cylinder of the 
engine as low as ible, the mixture of vapours and air should be 
burned in a cl chamber and the products of combustion passed 
through a strong vessel containing water. The mixture of steam 
and the products of combustion is then to be used as ordinary steam 
in high pressure engines, or as air is used in the caloric engine. It 
is necessary to observe that the pressure of the mixture of the 
hydrocarbon vapour and air as it enters the combustion chamber 
must be at least equal to that of the pressure to be exerted on the 
piston of the engine. By the arrangement last indicated, the usual 
difficulty of packing the pistons of air engines will be avoided, since 
passing the hot gases through water will reduce the temperature to 
that of ordinary steam of the same pressure, and as the products of 

bustion are free from soot and ashes, the main difficulty heretofore 








mixture of petroleum and water, or their vapour, has been subjected 
to a high temperature, so as to produce permanent gas. ‘bese 
modes of burning petroleum are not claimed. Nor is any claim 
made to what is known as the benzole light, which consists in 
charging air with benzine vapour by passing it through porous and 
spongy materials saturated with benzine ard then burning the 
product. For heating and smelting metals, the mixture of hydro- 
carbon vapour with air, or with air and steam, as hereinbefore 
described, will be found very convenient, and in fact whenever a 
quick, well regulated heat is required this mode of effecting the 
combustion of hydrocarbon is applicable. 

The second part of this invention consists in using the vapours 
of hydrocarbons for roasting, desulphurisiug, and smelting ores. 
The ordinary mode of roasting ores is in heaps, mounds, ovens, and 
furnaces, by means of solid fuel, such as wood, coal, and peat, 

By this invention the volatile hydrocarbons, such as petroleum, 
coal oil, or equivalent substances, which may easily be converted 
into vapour by heat are used as fuel in roasting ores and minerals, 
and in the case of the ores of the precious metals, the roasting, 
washing, and amalgamating may be easily united so as to form a 
continuous process. The generating of hydrocarbon vapours and 
their mixture with air, or with air and steam, may be effected in 
the manner already indicated in the first part of this invention, or 
in any other suitable manner. The devices necessary for buruving 
such mixture are essentially the same as used for burning ordinary 
coal gas for producing heat. The burners should be arranged in a 
series so as to furnish the amount of heat required to effect the 
roasting of the ore; many different arrangements of apparatus may 
be used for bringing the flame and hot products of combustion in 
contact with the ore. One mode of effecting the roasting of the ore 
is to bring it in fine powder into the flame; this may be accom- 
oa by having the ore fed from a hopper so as to fall into the 

ame from a row of vapour burners, or by driving the ore into the 
flame with an air blast; or the combustion may be carried on in an 
upright shaft or chimney, the gas or vapour jets being arranged in 
rows on one, two, or more sides of the shait, either at the top or 
bottom of it (preferably at the top), or when it is necessary to bring 
a large volume of flame in contact with the ore several parallel rows 
of jets may be arranged at different heights on the inside of the 
shaft. The shaft should be usually from ten to thirty feet high, and 
from three to five feet in diameter. For this purpose of co! 
the fine dust of the ore, water in spray may be injected in the lower 
part of the shaft. The ore in fine powder is to be fed in at or near 
the top of the shaft or chimney, and as it falls it will be completely 
roasted by the flame and hot vapours and . Steam or super- 
heated steam may be injected ugh the jets which convey the 
hydrocarbon vapours. Air also for supporting combustion may be 
mingled with hydrocarbon ur, or it may be introduced through 
separate pipes. The object of applying heat to the ore while it is 
suspended in the is to prevent the aggregation of the mass of 





experienced in using the products of combustion in the cylinder of 
an air engine will be obviated. 





Atumintum Bronze ror Coins.—During the past year (says the 
director of the United States Mint) some interesting experiments 
were made with aluminium as an alloy for coins; not with a view 
to displace the bronze coinage, but to propose a system of tokens 
for five and ten cents. More than two years ago experiments were 
made in aluminium alloys to try their fitness for medals. Informa- 
tion was received from Paris that the introduction of only one per 
cent. of aluminium into fine silver would resist the sulpburetted 
tarnish which is so apt to attack that metal in certain exposures. 
The experiments made here did not confirm that statement; on the 
contrary a slip of this alloy (99 silver to 1 aluminium) suffered more 
discolouration from the vapour of sulphuretted hydrogen than a 
slip of fine silver. The alloy was aleo much harder. An alloy of 
thirteen parts copper with one of aluminium was then tried, and 
another of nineteen parts copper to one of aluminium. The furmer 
gave a pale gold colour, the latter the colour of standard gold coin— 
both beautiful, but too nearly resembling that preci metal. 
Under the press, however, they were both found to be so hard and 
stubborn, in spite of repeated blows, as to be quite impracticable. 
The question, however, was still open, whether a different propor- 
tion, and the low relief used fur coin, would not give a satisfactory 
result. In fact, we had specimens of aluminium bronze coinag: 
effected by European manufacturers of aluminium, which prov 
tha: the striking was at least practicable, if not easy. 

Tue Ramroad Buwper.—The American Railroad Journal has 
the following:—As long ago as April last we gave an account at 
some length of the ingenious invention of Mr. B, T. Stowel, of 
Quincy, lilinois, by which, in making excavations and embank- 
ments for railways, a few yoke of oxen, and three men to 
them and the machine to which they are attached, may readily do 
the work of one hundred men. In that account we gave a descrip- 
tion in detail of the construction of the apparatus, and it is not 
necessary to repeat it. We have confirmation of the correctness of 
our views in a letter now before us from Mr. O. B. Gunn, Ohief 
Engineer of the Atchison and Pike’s Peak Railroad, in which he 
says :—“ The grading machines work admirably, and are especially 
ada) to work like that encountered in all states, For 
such they are as invaluable as a sewing e toa 
establishment, In my experience of their use during the two 
years I find they will load earth into carts and wagons at than 
50 per cent, of the cost of loading with shovels, the most of the 
labour being performed by oxen, saving thereby four-fifths of the 
ordinary manual iabour—a consideration in times of scarcity 
of men. They operate effectively in any material that can be 
ploughed, if free from stones or brush. I cordially recommend them 
to railroad men.” 
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LETTERS TO THE EDITOR. 
We do not hold ourselves the opinions of 
(We ro our 


HYDRAULIC MACHINERY. 


Sm,—I should feel obliged #f you, or any of your hydraulic 
readers, would give me an Srieles on the merits of the following 
arrangements of pumps for raisimg water, and the horse-power re- 
quired in each case :— 

It is required to raise water from a 
reservoir up the side of a hill; the vertical 

uiring @ lengthof pipe of 2,100ft. (700 
wo arran; are i= set of three pumps 12in. 
diameter of plungers and 18in. stroke, to be worked by eccentrics, 
the eccentric to make fifteen revolutions per minute; the 
delivery pipe to be 9in. diameter. oan, set of two pumps, 10}in. 
diameter of Plungers and 4ft. stroke, to be worked by a double throw 
crank shaft, at the rate of eleven revolutions per minute ; delivery 
ipe to be llin. diameter. The dimensions and velocity of pumps 
fo this arrangement will give the same theoretical quantity of water 
as the ae viz., 330 gallons per minute. 

It is claimed for arrangement No. 1, that a 9in. pipe is sufficiently 
large to take away the water from the three ps without any 
appreciable loss in friction, that the pipes can be made very light 
(iin. thick), sihee the constant motion of the water in them reduces 
the acceleration and ion—and, consequently, the impact—of 
the column almost to zero. 

The claims put forth for arrangement No. 2 are, that the water 
will flow more freely from the pumps, that the friction in the pipes 
will be considerably lessened on account of their larger diameter, 
that the pumps will be less liable to “ draw air” on account of the 
long stroke, and that less power will be taken to drive them than in 
arrangement No. 1. The economy of the first over the second 
arrangement is not dispated. E. B. 

May 10th, 1865. 

[As an air vessel should be used in either case, the earrent of 
water in the rising main would be practically constant, and in this 
sense the first arrangement would have no advantage over the second. 
—Ep. E 


stream, and force it into a 
height being 300ft., 





THE BESSEMER PROCESS. 


Sim,—I cannot so far intrude on your valuable space as to give 
a categorical answer to the ——— statements occurring in 
almost every paragraph of Mr. Mushet’s last letter, the more so as 
Mr. Mushet, whenever he finds himself totally at a loss for an argu- 
ment, invariably has recourse to the old trick of employing banter 
or ridicule to cover his defeat. 

But in bringing this correspondence to a close, I will, with your 
permission, make a few remarks, some of which may possibly 
prove interesting to some of your readers. I would observe that 
Mr. Mushet does not come first into the field as the compounder of 
steel and pig iron, even if we date back to the proposition said to 
have been made by him to Mr. Brown in 1856, because Mr. Bessemer 
had presented a small gun to the Emperor of the French, made of 
this mixture of steel and pig iron, in the early part of 1855. 

I know this fact from having turned and bored the gun for him; 
moreover, as @ collateral proof of this, I may add that Mr. Bessemer 
obtained a patent for this mode of making guns on the 10th of 
January, 1855, in which he claims ‘“‘ the manufacture of pieces of 
ordnance by casting or founding the same with a compound metal 
composed of cast or pig iron and steel, run into suitable moulds.” 

I am much surprised to find that Mr. Mushet was not aware of 
the fact that molten steel and malleable iron absorb oxygen if 
exposed to it when in a fluid state. He proposes, strangely enough, to 
test this fact by analysis, showing also that he is not aware that 
oxygen so combined can only be retained while the motal is kept 
at an exceedingly high temperature. 

Ts not Mr. Mushet aware that even a metal having so small an 
affinity for oxygen as pure silver, will, nevertheless, absorb oxygen 
when in « molten state to such an extent as to prevent its being 
made into castings of large size? For on cooling it yields up this 
absorbed oxygen in a gaseous form, which bursts through the solid 
exterior of the ingot or casting, and makes what is known as the 
‘silver volcano,” by forcibly ejecting along with it a portion of the 
fluid silver from the interior of the mass 

The g..seous matters sometimes given off so rapidly on the cooling 
and solidification of molten steel, were made the subject of most 
careful investigation by Mr. Bessemer as long ago as the time when 
he first made his crucible experiments. One of the modes resorted 
to by Mr, Bessemer for ascertaining the composition of the escaping 
gases was as follows:—A cast iron vessel was made in two parts, 
accurately ground and fitted together in the way that a glass bell 
fits on to the plate of an air pump. This vessel had at the top an 
eye-hole, in which a stout piece of plate glass was fitted. A 
crucible half filled with steel made from pig iron by blowing air 
into it with a pipe, as described in my former letter, was put into 
the vessel, which was then closed perfectly air-tight; an air- 
exhausting pump of large size, and worked by steam power, was 
employed to form a vacuum in the vessel in which the pot of fluid 
steel was placed. No sooner was a vacuum formed than a violent 
ebuilition of the metal took place, and the gaseous matters emitted 
by the metal rapidly filled the vessel again, as indicated by the fall 
of mercury in the pressure gauge, This gaseous matter being 
pumped out was again and again renewed; the fluid steel, as 
observed through the eye-hole, boiled violently, and sometimes 
flowed over the top of the crucible. Some of the gases thus 
liberated from the metal were received in glass jars under water in 
the ordinary pneumatic trough, and were carefully analysed by 
Dr. Henry, who, in every case, pronounced the gas to be carbonic 
oxide, and not Mr. Mushet’s ideal vapour (steel steam). Indeed, if 
the Bessemer process be not stopped immediately after the whole of 
the carbon is eliminated the metal becomes so charged with oxygen 
that an explosion evsues when spiegeleisen is added to it, and such 
metal throws off oxygen in the gaseous form so rapidly on cooling 
that when poured into a cold iron mould 3ft, deep, the ebullition is 
so violent as sometimes to cause three-fourths of the metal to flow 
over the top of the mould. 

However much Mr. Mushet may jest about a triple compound of 
iron, carbon, and manganese existing in nature, it is, nevertheless, a 
fact which he cannot deny, for the mineral spathose iron ore is a 
carbonate of protoxide of iron containing manganese, and according 
to Dr. Percy is composed of— 


Protoxide of iron .. 45°6 


ie aa of manganese es 117 
Carbon oo 08 ee 11-2 
Oxygen :. 2 se 29°1 } In the form of carbonic acid. 
Manganese ., o 2°4 
100°0 


When smelted in the blast furnace it produces the pig metal 
known as spiegeleisen ; herce a triple compound of iron, carbon, and 
manganese may fairly be said to be compounded by uature—it was 
certainly not compounded by Mr, Mushet ; and if he cavils at this 
substance being a quadruple compound, what will he say to 
Dr. Percy’s analysis of the best Meucen spiegeleisen, in which he 
finds the following substances, viz., iron, manganese, nickel, cobalt, 
copper, aluminium, titanium, magnesium, calcium, potassium, 
sodium, lithium, arsenic, antimony, phosphorus, sulphur, nitrogen, 
silicon, and carbon. 

Notwithstanding the lengthy and sarcastic letter of Mr. Mushet, 
every essential point in my former statements remain intact, for I 
have shown that Mr. Mushet did not first invent or employ mixtures 
of steel and pig iron for founding. 

I have shown that Mr. Mushet did not discover the valuable pro- 
perties which metallic manganese confers on steel, nor was he the 
first to use or propose its use in steel-making. 

I have shown that Mr. Bessemer, and not Mr. Mushet, first pro- 
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posed to recarbonise his converted metal by the addition of a molten 


carburet of iron. 
of carbon in the triple compound 
to the manufacture of Bessemer iron, 


propose to make, any triple compound of iron, carbon, and manga- 


nese, but simpl: the employment of a particular class of 

pig iron as foun ip commerce. Tho name * iple compound” we 
nd, by his own was @ term invented by Mr. 

and thus that Mr. '3 ideas not extended to L 4 

artificial alloy having for its object the amount 

element necessary to the quality of steel required. 
None of these statements have , or can be, confuted by Mr. 


Mushet ; I therefore rest confidently in these assertions, and beg to 
decline all further discussion on a subject that cannot fail to be 
tiring to your readers. An ENGINEER. 





Sm,—Reading the letter of “An Engineer” about Bessemer 
metal in your impression of the 28th of April, I thought it might 
interest some of your readers to know that a friend of mine 
recently taken out a patent for the manufacture and use of ferro- 
manganese, cupro-manganese, and other alloys of manganese in all 
required ntages. Thus, it will henceforth be possible to add 
to the molten iron in the Bessemer process exactly the quantity of 


manganese required. 

My friend 4 manufactures ferro-manganese containing 80 per cent. 
of to 20 of iron, or any other percentage. Alloys con- 
taining considerably more than 80 per cent. are, however, not to be 
recommended, as they do not stand the action of the atmospheric 
air, but fall to powder after a certain time, because of the great 
affinity between manganese and oxygen. Henry Smion. 

20, nsgate, Manchester, 5th May, 1865. 

P.S.—I shall be glad to forward you a sample of this new metal 
if you think the matter interesting enough to insert my letter in 
Tue Enoineer. The alloy of M. and Fe is a remarkable metal. 
It cuts glass and hardened steel. I think that alloys of manganese 
may prove very useful for several purposes. H. 8. 





Sir,—Your correspondent, “ Engineer,” seems anxious to impute 
to me a strong desire to claim what I have no right to, namely, the 
ideas and inventions of other men. He says, “ It will be impossible 
for me to lay claim to having discovered the useful properties of 
manganese in steel making.” 

I never anticipated becoming such a practical illustration of the 
jay in borrowed plumes. Such conduct may suit those who are too 
greedy of fame to care much at whose expense they acquire it, but 
I hope I am incapable of such 

My late father, Mr. David Mushet, made many experiments upon 
manganese and its alloys, and some of his earlier results were pub- 
lished in the “ Philosophical Magazine,” and were subsequently 
copied into his work on iron and steel, pulished more than twenty 
years ago. 

“Mr. Heath was the intimate friend of my father, and upon the 
results of my father’s experiments Mr. Heath founded his celebrated 
patent, for the use of what he termed “carburet of manganese,” 
in the manufacture of steel. 

My father’s experiments proved that it was not possible to pro- 
duce metallic manganese, from the excessive affinity of that metal 
for oxygen. He succeeded in alloying manganese with iron to such 
an extent that the resulting alloy ceased to be influenced by the 
magnet; but when he attempted to still further increase the pro- 
portion of manganese to iron in the alloy, the product underwent a 
spoptaneous combustion, or rather effloresence, and was rapidly 
reduced to the condition of an oxide, 

These experiments, performed by my father some years before I 
was born, have been this day singularly corroborated by a gentle- 
man writing to me on the subject of manganese alloys. I believe, 
therefore, that I am justified in saying that metallic manganese can- 
not be commercially produced, and, therefore, “Engineer” is in 
error in assuming that it is re-placing spiegeleisen for the Bessemer 
process, 

In the laboratory, small buttons of metallic manganese containing, 
however, much carbon, may be produced, but even these can only be 
preserved in the metallic state when they are excluded from contact 
with the atmosphere. The sub:tance which Mr. Heath prepared 
for his patent process, and which he called ‘‘carburet of manganese,” 
and which “ Engineer” erroneously terms “ metallic manganese,” 
was a crude metalloid, and contained a considerable quantity of 
barium and other metalloids. Its effect when added to good steel 
was simply to spoil the quality of that steel. Mr. Heath was 
advised by my father to claim the use of oxide of manganese only, 
in place of the crude compound formed by fusing common oxide of 
manganese with carbonaceous matter; but Mr. Heath, fearing that 
the Sheffield steel makers would pirate so simple a process, and 
hoping that the compound he proposed to make would be equally 
efficient and not so readily pirated, resolved to patent the use of 
this compound in place of the simple oxide of manganese, being 
unaware at the time, first, that the compound thus prepared was 
positively injurious to the quality of the steel; and, secondly, that 
it was impossible to prepare the compound itself on the scale of 
manufacture. The result was that steel makers found that the 
addition of the simple oxide of manganese to their steel effected all 
the improvement they required, and that the expensivs compound, 
erroneously termed carburet of manganese, damaged, in place of 
improving, the quality of their steel. Since that time all steel 
makers have used the oxide of manganese to render their cast steel 
ductile and capable of welding. Charcval is also added to the steel 
occasionally to increase its hardness; but the effect of the oxide of 
manganese is quite independent of the charcoal, and is just as 
marked when the charcoal is absent as when this latter substance is 
employed. “Engineer” is, cherefore, quite mistaken in his idea 
that Mr. Heath used metallic manganese, or that steel makers, 
subsequently to the date of his patent, have done so. In 1856 I, at 
at the request of Mr. T. Brown, and under the advice of Mr. 
Hindmarch, took out a patent for adding metallic manganese to 
Bessemer metal, not because I believed metallic manganese had 
been or could be commercially manufactured, but because those 
gentlemen wished me to guard against a possible, though not a 
probable, contingency. That patent was of no value, because 
metallic manganese could not be obtained, neither can it now be 
procured, 

It appears, then, that to Mr. Heath and to my late father was due 
the merit of having discovered the value of oxide of manganese asa 
flux in melting cast steel, an invention which has since added 
millions to the wealth of Sheffield and to that of the other European 
centres of the steel manufacture. 

The addition of metallic manganese to cast steel was first 
suggested by me; but no merit attaches to this sugestion, because 
no one can commercially avail themselves of it for the reasons I 
have given. 

‘“‘ Engineer” says “that up to the present time I cannot show that 
I have ever seen any special or peculiar necessity for the admixture 
of manganese (metallic manganese, 1 presume) with Bessemer 
metal ;” and he goes on to say that all M. Boman’s steel was made 
without the addition of manganese in any form whatever. To this 
I reply that my patent process, on which, as I have before said, 
hangs the success of the Bessemer process, was not for the addition 
of metallic manganese to Bessemer metal, but for the addition of a 
metallic alloy, or triple compound of iron, manganese, and carbon to 

er me’ 

It matters not whether I have or have not seen the necessity of 
this addition, for there is the indisputable fact that Mr. Bessemer 
and all his licensees have found that the employment of this triple 
compound is absolutely indispensable for the success of their opera- 











American furnaces ores, or in cupolas or melting 
pots in England b iron with manganese through tho 
agency of carbon. every the substance employed is the 


_— compound of iron, manganese, and carbon, the use of which I 
in my patent, as an addition to cast iron decarbonised by 
process. And as long as the necessity of thus em- 

process exists, so long will this established truth be the 

‘« Engineer's ” unworthy attempt to deprive me of even 
discovery. ‘“‘ Engineer” has attempted to show 

iron to iron is no improvement, that addin 

and that adding oxide o! 
therefore, my process for 
neither new nor valuable. 
to eat chew 
so bing 
beer. I imagine that the 
malt, hops, and water in the 
ble and unsatisfactory, and, pos- 
the water were warm; yet when 

the triple compound or liquid called “ beer,” the 

deglutition of the said triple compound or liquid would, no doubt, 

pte grateful and exhilarating to a “‘ thirsty soul” anxious to 

*“ liquor up.” 

So, after all, as beer is something more than malt, hops, and 
water individually, spiegeleisen may likewise be of more importance 
as a “compound” than when separated into its constituent sub- 
stances, and “Engineer” must feel 

** What troubles do environ 
The man despising spiegel iron.” 

Now as to M. Boman’s steel, or other Swedish Bessemer steel, 
being made without manganese in any form whatever, I presume 
“ Engineer” has yet to learn that Swedish pig iron generally con- 
tains a considerable quantity of manganese; and when pure 
manganesic charcoal pig iron is employed in the Bessemer process, 
it yields a crude kind of cast steel. Steel thus made can hardly, I 
would submit, be said to be manufactured wholly without manganese 
in any form, as “ Engineer” rashly asserts. Steel-making was and is 
an impossibility in the absence of manganese, and as manganese is 
absent in the English hematite pig irons, that is the reason that 
they will not produce even crude cast steel by the Bessemer process 
without the addition of my triple compound. That M. Boman was 
ignorant of these facts when he wrote his book only proves that he 
did not understand his subject—a circumstance so common with 
public writers at this day that it need excite no surprise. 

In conclusion “Engineer” taxes me with indulging in mere 
theories and imperfect experiments, and goes on to detail certain 
wonders which “ he knows” were performed by inserting a pi 
passing downwards through melted cast iron contained in a crucible, 
and blowing air through the said pipe and the said metal until, in 
about thirty minutes, steel was obtained, and sometimes soft decar- 
bonised iron, ‘“ Engineer” does not say he saw this done; be only 
says he made the pipe apparatus, and “ knows” that a great many 
experiments were made. No doubt a great many experiments were 
made, until, as I have in a former letter shown, the process was 
found to be impracticable, and was therefore abandoned for the only 
practicable plan, viz., that of blowing through the metal below by 
means of tuyeres, &c. 

If “ Engineer” can make steel by blowing cast iron as he describes, 
I will buy it all from him at five guineas per pound, and he may 
commence deliveries at once ; and it he can point out the material 
used for the pipes and for the crucibles which endured the ordeal in 
— I can secure for him the immediate payment of £10,000 in 
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The experiments I made on this subject were so far from imperfect 
that I carefully superintended them myself, and 1 had the command 
of active workmen, and of a pneumatic blast of 10 1b. pillar per 
square inch. Theory had nothing to do with the question; it was 
worked out practically, and the results were as I have stated. I 
have made a bit of soft iron fit enough for tin plates by blowing cast 
iron in a crucible, but not by means of a pipe dipping “ below the 
surface of the metal.” But I need hardly add that the pipe and the 
crucible were both destroyed in the operation. 

These truths are as well known to Mr. Bessemer as to myself, and 
if “ Engineer ” really believes that such a method of operation can 
be successfully carried out, 1 must conclude that he labours under 
some kind of hallucination, and must also shut his eyes to the fact 
that, were it possible thus to pneumatise cast iron, no one would 
resort to the very costly and difficult method of forcing the air 
through melted cast iron by means of tuyeres and openings penetra- 
ting the crown side of the converter. 

If pipes dipping below the surface of melted cast iron could be 
maintained for thirty minutes, whilst the iron was being decar- 
bonised, so as to become steel or soft iron, what now costs £10,009 
could be readily accomplished for one tenth part of that sum, ani 
every blast furnace could be made a Bessemer converter; and so, for 
the present, I bid farewell to “ Au Engineer.” Rost. Musuert, 

Belgrave House, Cheltenham, May 9, 1865. 

[Our correspondent acts kindly iu bringing to a close a dé- 
cussion which has already extended over more space than we have 
been able to spare with convenience.—Eb. E.] 





SUPPLYING LOCOMOTIVE BOILERS WITH WATER. 


Sir,—As your pages are always open to the discussion of 
scientific questions of general interest, I venture to hope that you 
will think the following remarks on the singular proposal embolied 
in Mr. Colburn’s paper ‘ On the Supply of Locomotive Boilers vith 
Water” worthy of insertion in Tue Enatneer. I do this with thenore 
confidence as I believe you do not hold yourself responsible for the 
opinions expressed in authenticated articles. I must presume the yaper 
has been prepared with due care, that it is the result of mature rflec- 
tion, and that the author is willing to permit his professional atain- 
ments to be measured by it as astandard. I will further observ: that 
I take it as being complete, for it is so carefully worded taat it 
requires no explanation, and it leaves nothing to be assum. I 
submit, with due courtesy, that I have a right to make these 
assumptions, as Mr. Colburn bas endorsed every statement wth his 
name and his qualification as a member of the Institute o Civil 
Engineers. 

I shall now proceed to take the article paragraph by paragraph; 
and I think that I shall be able to show that the article net only 
abounds in mistakes, but that the method of feeding boilers as pro- 
posed is totally at variance with natural laws, and, therefore, 
absolutely impracticable. As your readers may not have gives the 
paper as much attention as I have given it, I will state :ha the 
proposal it contains is simply that locomotive engine tenéers, 
instead of being filled with cold water, should be filled with water 
having a temperature of 300 deg. Fah., from fixed boilers locata at 
each water crane. For the details I must refer them to the piper 
itself, which, as a specimen of careful composition, is well worth 

rusal. 

The first half dozen lines contain an erroneous assumpton. 
The temperature of the feed water cannot be taken at but 50 dez.,on 
the average. It is almost invariably many degrees higher. In:he 
first place, thanks to the use of the waste steam blown into the tener, 
the temperature at starting is often nearly or quite 200 dey. ; 
and as a tenderful will suffice for some twenty or thirty miles na 
at least, it is quite possible that on short trips the water may newr 
fall below 150 deg. or 180 deg. Even on long runs opportunites 
may and do arise for blowing steam into the tender, and therely 
raising the temperature of the contained water. If we assume tha, 
in accomplishing a run of a given distance, four tenderfuls of wate 
are used, and that the first one has a temperature of 180 deg., ther 
may we, with strict propriety, regard this as being divided over the 
whole run, and the average temperature throughout the run would 
then be, if the temperature of the atmosphere were 50 deg., nearly 
82 deg., instead of that given by Mr. Colburn. Again, in cases 
where an ‘engine is employed to pump the water into a tank, the 
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‘funnel and the waste steam pipe are led through the 
water overhead in order to prevent fi oS ee oe 
the tem is often maintained at 80 deg., oreven more. I am 
at a loss to learn on what grounds Mr. Colburn assumes the tempe- 
_rature of feed water to average but 50 deg. 
To the calculations which follow these statements I take no ex- 
m, they are sufficiently correct. 
the second Lame Mr. Colburn admits that the 
advantage to be derived from the use of hot water is a reduction 
in the weight of the engine, equivalent in all to about four tons, 
resulting ong 4 from the suppression of one fourth of the 
heating surface. The reasoning from which this deduction is 
drawn is founded too much on assumption to be of much value. 
However, even admitting that four tons will actually be saved 
in a yf ton engine, in return for the saving, we have all the 
cost of the separate boilers, their houses and stokers, and feed 
apparatus, and the apparatus by which the tenders are to be 
filled under pressure, to which I shall refer presently. 

The author has here committed a mistake into which those un- 
acquainted with the practical working of railways often fall. 
ee enews dare Sa and do a want to reduce the 
weight of their engines; on the contrary, if permanent way costing 
pe reasonable sum, could be got to carry them, engines heavier than 
the heaviest now in use would be used to obtain adhesion. Mr. 
Colburn has confounded a carried load with a Joad drawn, which is 
a totally differeut matter. He admits, indeed, that adhesion would 
suffer some diminution; and, with astonishing simplicity, suggests 
as a remedy, that trailing wheels should be coupled. I beg to 
inform Mr. Colburn that coupled engines are at this moment used 
for passenger traffic on nearly, if not every, railway in the kingdom, 
and that the use of single engines for the purpose is already 
becoming exceptional; and, even with this, adhesion is so far 
deficient, especially in the winter months, that the cases are rare 
indeed where four tons could be spared from the weight of an engine. 
The proper — to reduce weight is in the load drawn—in the tender, 
in fact—and every locomotive engineer will agree with me. 

The only practicable method of accomplishing this is by the 
extended application of the water trough (the use of which is 
absolutely forbidden under the pro} system), by which some 
eight or ten tons of weight to be drawn would be saved instead 
of four tons, and the adhesion of the engine left intact; water 
troughs would not cost as much as fixed boilers. 1 leave your 
readers to judge of the relative advantages of the two systems. 

In the third paragraph we are told that it might not be conve- 
nient to heat the water in the fixed boiler to 350 deg., and that, 
therefore, a temperature of 300 deg. would be better. This is pru- 
dent, and I perfectly agree with the author; who has carefully 
avoided all mention of the fact that the saving in weight is thereby 
reduced from 4 tons to 3 tons 4 ewt. 

The tenders are to be circular vessels, with hemispherical ends, 
and the heated water has yet to be got intothem. On this point 
—one of the most important of all—the paper is practically silent. 
I gather from it, however, that the water is to be forced into 
the tender by the pressure within the fixed boiler. In the first 
place, a pipe, answering the aay ay of the ordinary water crane, 
must lead from the fixed boiler to the tender, and suitable pro- 
vision must be made for uniting this pipe, steam-tight, with the 
tender within a minute at the most. As to this provision let us 
hear Mr. Colburn—‘ The connection between a fixed boiler and 
tender, under such pressure, might appear to present some diffi- 
culty; but this is more apparent than real, since more than one 
connection, easily made and broken, has been devised.” I have 
no hesitation in stating that, if such be the case, engineers at large 
know nothing of it; and I would beg to ask Mr. Colburn has he 
ever seen such a joint except on paper? It is just possible that 
such a joint might be made which would be tight for the first 
three days. I believe it to be impossible to produce one which, 
under the conditions, would last three months. 

Granting, however, for the moment, that this joint is made, we 
are still as far as ever from filling the tender with water of the 
same temperature as that in the boiler. Let us suppose the tender 
to be empty: The connection made and the stop valves opened, 
the moment the . first few cubic feet of water exter, it will 
partially flash into steam, because it is relieved from pres- 
sure, and, as a direct result, before the tender is even 
one-third part filled, the pressure within it will become identical 
with that in the boiler, and therefore the current will be arrested. 
Opening an air-cock will not serve the author's purpose, as I beg to 
inform him that water cannot retain a temperature of 300 deg. under 
atmospheric pressure, to which, in the tender, it will alone be sub- 
mitted, provided an air-cock of sufficient size is used. Thus, then, 
if the cock be not employed the tender cannot be filled as proposed 
by Mr. Colburn ; and if it be employed, the tender cannot be filled 
with water having a temperature of 300 deg. It islong since a mis- 
take such as his has appeared in print. It would, in point of fact, 
be imperative either to use a force pump to drive the water 
into the tender, or to place the fixed boiler at such a height above it 
that the water would flow into it under the action of gravity, in 
which case it is obvious that a communication must be made 
between the upper portion of the tender and the steam space of the 
fixed boiler, as otherwise the steam would be compressed in the 
tender above the surface of the entering water, which would then 
cease to flow. We thus find that two of these very remarkable 
connections would be needed, instead of one. Once more I ask 
your readers to draw their own conclusions. 

Mr. Colburn’s mistakes do not end here. I will suppose that the 
tender is filled; let us see how the water is to be got from it into the 
boiler to be fed. This part of the scheme is very definitely stated, 
and no room is left to doubt the author's meaning. I shall not tres- 
pass on your space by quoting the fifth paragraph at length; 
suffice it to say that a receiver of moderate size is to be placed on 
top of the tender, and that the water is to be suffered to rice into this 
until it is full, when the communication between it and the tender is 
to be closed ; connection is then to be made between it and the 
water and steam space of the boiler to be fed, when the water will 
descend into this last by the action of gravity. A glance at the sketch 








which | enclose will make the matter quite clear. Any one possessing 
the most trifling knowledge of the laws of steam will see what an 
incredible blunder is here committed. I beg to inform Mr. Colburn 
that he could never by any possibility fill this upper receiver with 
water having a temperature of 300 deg. in the way he imagines. 
Only the most trifling quantity of water could introduced, 
because that first entering would partially flash into steam, soon 
rendering the pressure identical in the receiver and the tender, 
when, of course, as the receiver is higher than the tender the water 
would cease to flow. It is impossible to establish a water commu- 
nication between closed vessels, even at the same level, without 
rendering the pressure in both identical. The author need not 
have gone to the trouble of designing dash plates to break 
the force of the entering water. ‘Io make matters worse, 
however, Mr. Colburn actually proposes that an air-cock shall 
be fitted on top of the receiver, in order to clear it of the air 
which, unless discharged, would prevent the rise of the water. If 





it would, of course, discharge the 
sufficient rapidity to permit the 
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fill a bucket with water at 300 deg. from the blow-sff tap of a loco- 
motive would not be much more absurd. 

We are told that the receiver should be well clothed in order to 
maintain its tem Not a word is said about vlothing the 
tank, which is just as badly off. Its contents are to be kept warm 
by alamp! Just fancy 1,500 gallons of water kept warm in an un- 
clothed vessel rapidly passing — the — lamp! We now 
come to something mysterious: “If the water in the tank were to 
cool below about 225 pe pressure of its own steam upon its 
surface would not be s t to force it up into the receiver. The 
receiver, it is true, might in such case be filled by charging 
it with steam, and then condensing this so as to form a 
vacuum. The pipes and cocks necessary to effect this would add 


something, although not much, to the complication of the apparatus, 
and it might perhaps be found desirable to adopt them.” t pipes 
and cocks? Where is the cold water for condensation to come 


from? Your correspondent will surely not state that water of a 
a can condense steam of the same temperature ? 
et I never heard of pipes and cocks condensing steam. 

I have purposely avoided all allusion to the bearing of 
the question. Indeed, the whole scheme is so radica 
—to use no harsher term—that it is hardly necessary to consider 
the matter in this point of view at all. It may be well just to point 
out that there can be pak saving in the carriage of fuel—although 
Mr. Colburn takes credit for half a ton saved per engine—as the 
coal will have to be hauled to the stationary boilers, for which pur- 
pose, indeed, a separate coal train would probably have to traverse 
the line every week; neither would there be any material saving 
in feed apparatus. The injector is far simpler than the author's 
apparatus (and it will work, which the other will not), and the feed 
pump or injector would only be transferred from the locomotive to 
the stationary boilers, which would require to be far more numerous 
than Mr. Colburn ap; to think. It is clear that their | 
surface could not be less than that suppressed in the engines, an 
therefore the aggregate heating surface of the boilers must represent 
one-fourth of the aggregate heating surface of all the engines 
actually under steam during cub day, It is ble that 
the surface should represent one-fourth of that of all the engines 
on the line, as spare boilers would be required for the same reasons 
that 5 engines are required. Now let us suppose that, ona 
given line, 100 engines are daily under steam, ona engine having 
1,200 square feet of heating surface. The heating surface of a 
Cornish boiler 7ft. in diameter and 30ft. long, with two flues, each 
2ft. Gin. in diameter, cannot exceed 600 square feet, and, as a result, 
fifty boilers of this size would have to be supplied, because 
50 X 600 = 30,000 square feet of surface, or one-fourth that of 
one hundred engines, representing 120,000 square feet of surface. 
The expenses attending these boilers would absorb a large propor- 
tion of any possible saving to be effected by reducing the weight of 
the locomotive. 

It is unnecessary that I should proceed further. I beg to enclose 
my card, preferring, as I have merely stated matters of fact, and 
refrained almost wholly from giving my opinion, to use an initial. 

London, 8th May, 1865. p a 

Siz,—Since the days when the “steam blast” was first introduced, 
the rapid development of the locomotive engine has been remark- 
able. Many minds have been directed to the improvement of the 
“iron horse,” the beauty, and symmetry, and completeness of which 
have fully rewarded those who have spent their energies and talents 
in yey its complicated details, 

t is long since the feed pumps have been abolished on some rail- 
ways, a small steam pump very efficiently doing the duty; and I 
think of all the mechanical feeders a separate steam pump is the 
preferable arrangement, certainly more so than a large diameter of 
pump worked by an eccentric (im some abortions the same eccentric 
doing duty for the slide valve link motion), the plunger attached to 
the cross-head of piston rod being decidedly the best arrangement, 
but these are always in motion when the feed is not required. But 
the advantages of being able to feed going down an incline must not 
be lost sight of. 

I may be getting behind the age, but it seems that the much-used 
“injector” is not suited to our modern ideas of economy, such as 
Mr. Zerah Colburn has pointed out in your last impression. Although 
it is highly beneficial to blow the otherwise waste steam into the 
tender, or to get a supply of hot water at stations, certainly it does 
not require such sweeping and questionable alterations as in the 
plan proposed; and he is surely not serious in advocating a dead 
weight of 24 tons of a charged receiver placed above the water level 
in boiler—in fact, a cylinder 4ft. diameter and 4ft. high, the top 
of which, according to my reading, would be about 10ft. 6in. above 
the rails. Truly Mr. Burges might say, ‘ Here is an ugly thing!” 

I will not question the efficiency of such an apparatus for 
stationery engine boilers, as that has been long recognised; but I 
must certainly do so with regard to the locomotive engine. In the 
first place, has the stability of such a tender been considered ? 
Would it not be liable to 
turn over rounding curves? 
Or, simply, would euch a 
contrivance possess the 
slightest approach to sta- 
bility at high velocities, 
considering it would be- 
come more unstable as the 
water and coal in the 
tender diminished? The 
plan of forcing the water 
into the receiver would 
answer, I have no doubt, 
so long as the steam pres- 
sure existed in the tender, 
and the cock was open to 
the atmosphere. I am not 
going to ask how long 
such a pressure would last, 
but I am afraid it would be 
of short duration. To form 
a partial vacuum by allow- 
ing steam from the boiler to 
enter the receiver would 
not meet the economical views aimed at, as the water in the tender 
must be comparatively cold to form the said vacuum (unless Mr. 
Colburn aims at surface condensation by the rapid flight through the 
air), consequently the water gravitating into the boiler would be 
much below the temperature on which the claim to economy is based. 

That highly heated water can be placed in the ordinary tender 
there can be no doubt, but as a tender ex a large surface for 
condensation, I think it would be highly beneficial to clothe them 
with felt and svood the same as marine boilers; and as we have our 
tube surface condensers for marine engines, so we might have 
a well-arranged tubular surface heater for the feed water in locomo- 
tives, placed so that the direct steam from the cylinder ex- 
haust would keep up a high temperature of feed in its passage 
from the tender. I am well aware some such contrivances are now 
in use, and it is my opinion that, obtaining moderately-heated water 
at stations in combination with the foregoing, would tend in the 
best manner to economise the expenses. Locomotive. 

9th May, 1865. 

Sm,—Mr. Zerah Colburn, Mem. Inst, C.E., has sent you a letter 
upon supplying locomotive boilers with water, and, if you will allow 
me, I should like to say a few words about it, Mr. Colburn pro- 
poses to heat the feed-water at roadside stations to 300 deg., or 
equal to a reap of 50 Ib.; and by means of some sort of 
coupling—which ey = Ag should very much like to see—we are 
to fill our tanks. ‘Then water—su to have a temperature 
of 300 deg., and to be under correspon: pressure—is to be forced 
up into a receiver, 8ft, or 10ft. high, above the bottom of the tank 
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boiler. Now, -I suppose the water to have got into the 
though how, I can’t tell, and must ask Mr. Colburn.to explain—but 
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receiver? Mr. Colburn does not suppose that the 
into a shut vessel, so he says we are to open a stop-cock, and so 
the water will rise up against simple atmospheric pressure. Now 
I ask him whether he wants us to believe that the water, when 
open to the air, will keep its heat of 300 deg. and its pressure of 
501b.? That may be all right at the Institutions, but it won't do 
for me and my mate. I don’t know what the . pa would be, 
but it would not be that. Mr. Colburn must wy bie tell us 
what the exact ure in the receiver will be when two cocks 
are shut, that in the rising main and that opening to the air; and 
as I see the tank is to hold five times as much as the receiver, 
he will, perhaps, tell us whether he means us to"kgep up the 
pressure * the tank to 50 lb. with an oil lamp aher each 
exhaust of the receiver? Mr. Oolburn Fa that, instead of 
a pipe opening to the air, we ® vacuum in 
the receiver page | steam, and 
vacuum, and still keep its first 
to condense the steam to make vacuum ? 
water to condense it with? If he hadn’t told 
receiver I should have thought he meant the steam to be condensed 
by the cold travelling through the air—but that can’t be his plan. I 
could say something about the pressures he thinks we always work 
at, and some’ about the coal on the foot-plate, but 
rhaps I have said too much already. I must say, though, that we 
on’t want to reduce the weight of the engine. If Mr. Colburn 
could stand on my foot-plate with me as we went up some of the 
banks on our line, with the night mail behind us, he wouldn’t want 
to throw off weight, I can tell him—and she’s a coupled engine, too. 
I know something of a locomotive, and (no offence to Mr. Colburn), 


say his plan won't work at all. An Enaive Driver. 





LONG HOURS FOR DRAUGHTSMEN. 

Sm,—I trust that, in your crowded columns, you will kindly 
find room for the insertion of this short letter. I should not have 
troubled you thus, had I not seen in last week’s Enarnzr a letter 
signed “ Draughtsman,” referring to the long hours some of his 
fellow-labourers are often forced to devote to such an unhealthy 
exercis¢(?) Allow me, Sir,who am also following the same occupa- 
tion, to say that, at the works where I am ey all we 
draugbtsmen are compelied to be in attendance, in winter 
and summer, from 6 a.m. to 6 p.m,, as a regular’ circumstance, 
often till later still. Nor is that all. Every minute we lose in 
working hours is subtracted from our week’s time in the minute 
book. Your correspondent seems to think the hours he men- 
tioned, from 7 am., or even later,to 6 p.m., very hard times. 
Surely this is even worse, and I fancy going rather tvo far. 

I might, perhaps, venture to suggest to all masters, who thus 
try to ‘get the most they can” out of their servants, that a little 
more attention paid to the health and ‘comfort of the employed 
would .be of infinitely more value to the employers, than keeping 
them penned up at an unhealthy occupation for ten, twelve, or 
even more hours a-day regularly, A Soremnen. 





ON THE WEAR AND TEAR OF STEAM BOILERS. 

Sir,—Having read Mr, F. A. Paget’s able and useful paper on 
“The Wear and Tear of Steam Boilers,” published in your last two 
numbers, and in particular his account of the furrowing and pitting 
of boiler plates, | am glad to see that he gives what, in opinion, 
are the true causes of these forms of destructive action. My object 
in now addressing you is to state that, in 1860, I published, at some 
length, my observations on the subject in my work on the “ Recent 
Practice in the Locomotive Engine,” where I advanced precisely 
the same views of the causes of farrowing and pitting as those now 
advocated by Mr. Paget; and, so far as I am aware, it constitutes 
the earliest publication of the true causes, If I am in error, I shall 
be glad to be set right; meantime, if you will allow me, I will 
shortly quote from “Recent Practice,” my conclusions on the 
furrowing and pitting of boiler plates. 

“Probably the most important practical inference to be drawn 
from the tests of the strength of rivetted joints, is the explanation 
they supply of the failure, hitherto unexplained, of boiler-plates, 
not at the joints, but in their neighbourhood. We are aware that 
electrical and galvanic action are freely adduced in explanation. 
But these words have two meanings; they mean electricity and 
galvanism, and they mean ignorance and mysiery. It is known 
that boilers fail by corrosive and other agencies eating into the 
plates on the inside, pitting and furrowing the surface. The pitting 
of the metal is readily explained by the presence of chemical agents 
in solution in the water, and the known inequality of substance of 
iron plates and bars, in consequence of which the metal is graduall 
but unequally separated and dissolved, and probably a weak gal! 
circuit may be established between the iron shell ahd the brass 
tubes, accelerating the process of dissolution. But this explanation 
does not meet the frequent case of » straight, continuous furrow, 
cut like a groove upon the surface. Furrows are observed to be 
found parallel to, and close to, the rivetted joints. Not in any case, 
that we are aware of, have they been found at any notable distance 
from a rivetted joint, nor otherwise than parallel to one. The 
inference is inevitable that there is a relationship betwixt them, 
and our conviction is, that the alternate tension and relaxativu of 
the plates at the joinis, as the steam is got up and let down, are 
attended by an alternate distortion—ineipient, it may be—and 
resumption of the normal form, a bending and unbending 
plates on each side of the joint, in consequence of which the texture 
of the metal is gradually loosened in lines near to aud parallel to 
joints, and it is thus laid open to corrosive action. Un this inter- 
pretation the commencement of a groove or furrow, establishing a 
weak place and concentrating the action there, would suffice to 
extend and deepen it to the dangerous limits occasionally announced 
by explosions. 

“The weakness attendant on iopieinte is strikingly exemplified 
in the lap-welded joint, when subjected to extreme tension; the 
tensile strength, though the metal at the weld is perfectly solid 
and fully as strong in itself as the body of the plate, is much below 
that due to the regular section of the plate. Here there ismo 
elementary weakness in the reduction of metal by rivet-holes; the 
inferiority of strength arises solely from the bending of the plates 
on both sides of the lap, and the overstraining of the fire-box, in the 
endeavour to attain to the position of stability.” ..... 1 

“ The furrowing of lap-jointed plates reads av important lesson 
on the real and ultimately practical value of direct connection, and 
direct action in exerting, t itting, or resisting forces. 

“That the furrowing of the plates at the rivetted joints results. 
from the indirectness of the strain of the steam pressure is rendered 
still more probable by the analogous furrowing which results from 
reciprocating strains of another kind. In the more ancient classes 
of engines, in which the cylinders are fixed to and work from ‘the 
smoke-box plates, the alternate forward and backward strains by 
the steam pressure on the piston have been observed to weaken and 
to subject to corrosion and leakage the substance of the plate along 
the edge of the angle iron at the junction with the barrel. In further 
corroboration of this doctrine, Mr. Culburn states that he is not aware 
that any accidents from furrowing boiler plates have taken place in 
the United States ; and we believe that their immunity from accidents 
arising from this source is to be ascribed to the use of very thin 
boiler plates—jin, to ;,in. thick.” (Pages 15, 16.) 

In addition, my expianation of the destructive action of unequal 
expansion of the fire-box of locomotives, and the shell, upon the 
stay bolts, in straining them laterally beyond the limits of elasticity, 








and thus ently weakening them, was at the same 
time (“ nt Practice,” 16, 17), and I think anticipates all 
that Mr. Paget has just written on the same subject. 


i trust you can afford the space for this letter, since, in a paper 
like Mr. Paget's, elaborately based upon published authorities, it is of 
some importance, I think, that references, inadvertently i 
should be supplemented. D. K. Cuark. 
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COCHRAN’S IMPROVEMENTS IN TREATING CLAY FOR POTTERY. 








Tus invention, by Mr. Robert Cochran, manufacturer, Glasgow, 
relates to certain improvements in the system or mode of treating 
clay to be used for the manufacture of various articles in pottery, 
poe consists, firstly, in the employment of machinery for stamping 
out the batts from which the finished article is to be made. The 
machine, by preference, employed for this purpose consists, “—- 
of two faces or discs, both made of stucco or any other suitable 
material fitted and fixed on to a shaft, block, frame or frames 
moving in suitable slide bearings, one or both of which have a 
reciprocating or alternate motion imparted to them by eccentrics, 
cams, or cranks keyed on an approximate revolving shaft, or this 
motion may be imparted to them by any other convenient system 
of mechanism. The plates of stucco are arranged either vertically 
or horizontally, or in any other convenient position, and they are 
— to produce a batt or batts of any desired thickness. 

e second part of this invention relates to the stamping of 
articles in pottery by such a machine, or one in most respects 
similar to that hereinbefore referred to. The articles which it is 
found most advantageous to employ machinery for stamping are 
plates, dishes, saucers, bowls, cover dishes, and in general every 
similar kind of article in pottery. Instead of using flat surfaces the 
faces of the machine are made of various forms to suit the two sides 
of the article to be produced ; for instance, if it be required to stamp 
a plate one of the faces is made to suit the interior shape of the 
plate, while the other face is made of the form to suit the exterior 
shape. Tho motion of the machine is regulated that the faces or 
stamps approach each other to any degree of precision, a s 
being left between them equivalent in width to the thickness of the 
article to be produced. The motion or amount of travel, as well as 
the distance between the stamps, is regulated by an adjustable cam 
or crank fixed to an approximate shaft, or it may be regulated by 
any other convenient arrangement of mechanism. 

Fi. 1 is a side elevation, Fig. 2 is a front elevation, and Fig. 3 
is a corresponding plan of the machine, 

In all the gm A is the framing of the machine, and it carries 
all the movable parts. This framing is formed, as will be seen on 
referring to Fig. 1, with two projections B at its upper part; these 
projections are formed so that the movable bar C may reciprocate 
therein in a vertical direction, the bar O being kept in the bearings 
by means of the caps B!, which are fixed thereto by means of bolts, 
as seen in Figs. 1 and 2. To the lower end of the bar O there is 
fixed the block of stucco C!, which compresses the lumps of clay 
upon the tables D and D', as these are alternately brought under it. 
In the upper part of the framing A a horizontal circular hole is 
formed, into which is fitted, so as to be capable to revolve, the shaft 
E, to the inner end of which is keyed the crank diso F, carrying 
the crank pin F', and as the disc is revolved the circular motion of 
the pin F" is converted into a vertically reciprocating motion of the 
bar O by means of the connecting rod G, which communicates the 


motion from the former to the latter. At the outer end of the shaft | i 


E there is keyed the large spur wheel H, and into it is geared the 
inion H' in the prime motion shaft I, to which rotation is imparted 
y means of the bolt J, which passes over and actuates the fast 

pulley of the system of fast and loose pulleys K. To the further 

end of the shaft i there is fixed the fly-wheel L, by which the 
motion of the a nag? pe is equalised. On the shaft E there 
is keyed the pinion M, which gears into the teeth of, and gives 
motion to, the spur wheel N, carrying the crank pin N!, to which is 
connected the rod O, and as the pin revolves motion is, by means of 
the intervention of the rod O, communicated to the lever P, keyed 
on one end of the movable shaft Q; there is also keyed a similar 
lever P!, attached to which is the connecting rod K, by means of 
which, when the entire is in motion, the tables D and D', fixed to 
the sliding bed-plate 8, are caused to be alternately situated 
immediately beneath the stucco block C!, so that as the latter is 
moving in the downward stroke either one table or the other is 

approaching to it in such manner that when the stucco table D, 

carrying the lump of clay T and the stucco block C', are in the 

eg to flatten the clay, the table is then directly under the 

lock. So soon as the lump T is flattened the rod O, carrying the 
block C', is again raised, when the attendant removes the flattened 
lump, and placing thereon a fresh lump the rod O, having by this 
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time nearly completed its upward stroke, again descends to flatten ® | 
similar lump upon the opposite stucco table D', and so on in succes- | 
sion for any number of lumps of clay. The distance between the 
movable tables D and D! and the block C' is — of alteration, so 
as to form different thicknesses of the flattened material as may be 
required ; the distance between the tables and blocks being — 
of adjustment by means of the screw U, actuated by the d 
wheel U! at the top of the rod carrying the movable block C'. 





Sremkes snp Lock-ouvrs.—In the House of Lords on Monday 
night Lord St. Leonards rose to call the attention of the 
House to the subjects of strikes and lock-outs. Before doing 
so he laid on the table a bill to establish equitable courts of con- 
ciliation to settle disputes between masters and men. He could 
not say that he had any great hopes that any measure for settling 
disputes by arbitration would ever meet so much approbation as to 
work well in practice. If ever a case of strike might have been 
expected to be settled by arbitration it was that which had taken 
place in Staffordshire, Lord Lichfield having ent«red so heartily and 
warmly into the matter, both as affecting the interests of the masters 
and men, with a view to their reconciliation. But the strike still 
continued in the north of Staffordshire. The men would not yield 
the slightest of their original demands. Nobody denied the right 
of the men to strike. If conducted without intimidation, a strike 
was perfectly legal. But it was a reproach to our age that through 
the operation of strikes on the one hand, and of lock-outs on the other, 
great branches of our national industry should be as completwly 
suspended as if suddenly paralysed iy the hand of Providence. 
The operatives of this country, with all their intelligence, did not 
seem to estimate their own just position. They were in a kind of 

nership in which they found the labour, while the capitalists 
ound the money necessary for carrying on the common business. 
Instead, however, of acting in harmony, the two parties were often 
arrayed in hostility to each other. The men in one district struck 
weak toenforce their own views upon the masters, and the operatives 
of other districts remained at work and supported those who were 
out on strike. That system, if carried out, threatened the utter 
destruction of capital, because as soon as one master was destroyed 
another was attacked. The masters, in self-defence, reso to 
what was called a lock-out, for they saw that ruin would overtake 
them all individually in rotation unless they united to resist 
demands which would render it impossible for them to carry on their 
concerns. He was anxious that, ii ible, such a lamentable state 
of things should be put an end to. He was satisfied that no attempt 
could be wisely made to regulate wages by law, and the area over 
which legislation could operate in this matter wss very limited. If 
anything could be done in that direction at all, it must be by bring- 
= the masters and the operatives into friendly communication, and 
inducing both to consider together what was for their common 
benefit. In France courts of conciliation for dealing with the 
differences arising between masters and men had existed since 1806. 
Originally there was a council, and also a sub-committee, or bureau de 
conciliation. Before that sub-committee every single dispute bet ween 
master and man was taken, and if they could not settle it the matter 
was then taken before the council. hen the revolution of 1848 
broke out a great change in the system occurred, for then the 
masters and the men were put upon an equality, and, a vast number 
of operatives being introduced into the council, the scheme failed. 
Then came the plan now in operation, which placed the matter on 
a very different footing. The president and vice-president of the 
court were nominated by the Emperor, and a more restricted quali- 
fication was required both from the masters and the men who were to 
beelectors. The masters were required to be patentés, andthe workmen 
to be twenty-five years of aze, to have been workmen for five years, 
and to have resi in a particular district for three years. The 
qualifications for a seat in the council were thirty years of age, the 
capacity to read and write, and the qualification of an elector. 
There was great authority for the establishment of courts of con- 
ciliation, for three different select committees had, at different 
in favour of such a measure: There were enact- 


masters and operatives, but, singularly enough, ben | few persons 
seemed to be aware of them, and they almost entirely ceased to 
have operation. The 5th of George [V., chapter 96, was still law, 
and under it arbitration might be resorted to on the subjects of dis- 
pute between masters and workmen in any trade or manufacture in 
Great Britain or Ireland: disagreements respecting the price to be 

aid for work done, or in the course of being done, whether such 
Siepuies respected the payment of wages as agreed upon, or the hours 
of work as azreed upon, &c.; disputes arising out of or touching 
the particular trade or manufacture, or contracts relative there to, 
which could not otherwise be adjusted. But the parties 
should not establish a rate of wages or price of labour or workman- 
ship at which the workman shall in future be paid unless with the 
mutual consent of both master and workman. A bill on this subject 
was brought into Parliament consequent upon the report of a select 
committee. That bill passed the House of Commons and came up 
to their lordship’s House, and he was induced to take charge of it. 
He found, however, that it met with the entire disapprobation of 
both sides of the House, and, after being submitted to the considera- 
tion of a select committee in their lordships’ House, was not further 

roceeded with. The bill which he now intended to lay on the 
table had been drawn up in consequence of the great desire felt 
for the establishmeut of some court to which resort might be had 
for the ——— of putting an end to disputes between masters and 
men; but he should not attempt to press it toa second reading 
unless it met with general approval; and, in the meantime, the cir~ 
culation of the bill throughout the country might possibly lead to 
the suggestion of some better enactment, The bill would enable 
masters and men, if unanimous, to apply to the Crown for 
a licence empowering them to establish a court of conciliation. 
The masters must for six months be traders in the district in which 
they applied ; the workmen must also be resident for six months, 
and must have worked in their particular trades for seven years. 
The number of the council was not to consist of less than ten 
masters and ten workmen and a chairman, and no member of the 
council was to adjudicate in any case in which he was iaterested. 
Powers would be given to when a case was submitted to them by 
both parties, to make an award. There were other provisions in 
the bill which, he thought, would be beneficial, but he would not 
press the measure unless on examination it met with approval from 
both sides of the House. He now begged to move the first reading 
of the bill. The bill was then read a first time. 

Ramway Ext We understand that another short step 
forward will be made by the London, Chatvam, and Dover on the 
15th inst., by opening the line to the permanent station adjoining 
the present temporary one in Bridge-street. It is also stated that 
the connection between this line and the Metropolitan will be made 
by the Ist of June; but the line will not be ready for traffic till 
about the middle of July. 

Coverine tae Reaping Assey Stores with Guass.—Suggestions 
have been made for the appropriation of the site of the Abbey Ruins 
(now only used for the horticultural displays twice a your) toa 
generally useful purpose. The proposition, as the local Mercury 
describes it, is to raise a sum of about £1,200, the interest of which 
will be amply secured by the respective occupations to which the 
building will be constantly appropriated. The Horticultural Society 
will pay one portion, the Board of Health another, for the pur 
of @ gymnasiam, and possibly for the “ Industrial Exhibition,” 
next September. 

Tue Iron Trapve or Sourn Watzs.—The slight improvement in 
the iron trade caused by tue expected early termination of the 
American war has already induced some of the hands emplcyed at the 
ironworks of South Wales to commence an agitation for a rise 
in wages. The wages paid are now on an average 20 per cents 
higher than two years ago, while the price of iron is not more 
than 12} to 15 per cent. above what it was then, which clearly 
shows that the advantage is in favour of the men at presents 
So large a number, however, have emigrated of late that there is 
& positive scarcity of hands at some works, and the masters may 
consider it advisable to grant an advance, but should they do 60, 
it is generally agreed that they will have to make # propor 











ments already in existence which admitted of arbitration between 


tionate advance in the price of iron. 
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TO CORRESPONDENTS. 


*,° We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER 1s us to go to press at an early hour of 
‘the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

Notice.—A SpEcIAL EpiTion of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts, We must; therefore, request our correspondents 
to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A. Z.—No. 25, Rood-lane, City. 

C. G. (Strand).—J/ you will call on us we will endeavour to aid you in carry- 
ing out your very praiseworthy purpose. 

Dunapse.—If you will purchase Andrew's treatise on agricultural ma- 
chinery, published in Weale’s series, you will there find described a 
machine verg similar to yours. 

A. B. 8.—Mr. James Parker, 6, Lilford-road, Camberwell, will supply you 
with every information. 

TorrenHaM.—Much will depend on the finish and material. Roughly 
speaking, about £16 to £20 per power. 

Lupa.—Send to the Patent Ufice for the specification. You can have buffers 
made to order which will carry ten tons if you wish. See our advertising 


columns. 

J. C. R.— We think such a patent would be valid. You ought to make a very 
careful search, however, before you proceed to incur any expense. As to 
your second question, you cannot do better than apply for information to 
Messrs. Derrin, engineers, Cambridge-street, Old St. Pancras-road, 

E. v.—If your engine has been constructed to work at but 5 lb. per inch 
above the atmosphere, you will run great risk of breaking down if you at- 
tempt to employ steam of seven times the pressure, no matter what part of 
the stroke you cut off from. 

Trro.—1. In order to secure a patent, as a first step, you must make a declara- 
tion before a justice of the peace or a issi of affidavits that you 
ave in p u ani ion, which you believe to be novel and likely to 
be of yreat service. This declaration must be written on a suitable form, 
which you can obtain at the Great Seal Patent-office for 1s. 6d. You must 
then prepvre a provisional specification, also on a form, which, with its 
stamp, costs £5. In case this orm is not long enough to afford space for the 
specificution, you can add as many sheets as you please. As to the wording 
of this specification you cannot do better than procure a published specifi- 
cation of some other invention and copy it, retaining the legal phraseology, 
but making such changes as a:e necessary in describing your invention. 
These papers must then be lodged at the Great Seal Patent office, when, after 

a littie time, you will get a certificate of allowance. In order to obtain the 

complete patent for three years you must lodge a complete specification and 

drawings, bearing a £20 stamp, a siz months from the date of your pro- 


vistonal protection. 2, Free on . 














ARTESIAN PIPES. 
(To the Bditor of the Engineer.) 


8mm,—Having seen an article in your last number on the American oil 
wells, we venture to inquire if you know if tne artesian pipe for these 
wells is made in this country, as we wish to obtain the price of it. 

Birmingham, May 6, 1865. Van WaktT, Sons, AND Co, 





MEETINGS NEXT WEEK. 


InstiTUTION OF CIVIL ENGINEERS.—Tuesday, May 16th, at Eight p.m.— 
= the Maintenance of Raiiway Rolling Stock,” by Mr, ward 
letcher. 
Roya Usrrep Ssavice Inatitvtion, Whitehall Yard.—Evening Meet- 
ing, Monday, 15th, at er Eight.—“ The Present State of the 
Aftillery Question,” by Major C. H. Owen, R.A. 





eed insertion unless delivered before 
o'clock on Thursday evening in each week. The charge for lines 
under ws three shillings ; each line afterwards, eight line averages 
eught words ; blocks are charged the same rate for the space they fill. All 
single —_— Jrom the country must be accompanied by stamps in 
paymen 


Advertisements cannot be seven 
and 


Tas Enotnesr can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


THE ENGINERR is registered for transmission abroad. 


Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, Mn. Geor@k LEOPOLD RicHE ; ali other 
letters and communications to be addressed to the Bditor of THB ENGINEER, 
163, Strand, Londun, W. 


THE ENGINEER. 








FRIDAY, MAY 12, 1865. 





THE PROTECTION OF EXHIBITED INVENTIONS. 


INDUSTRIAL exhibitions have become the fashion. They 
wave sprung into popularity with a facility and expedition 
ing rather of the ephemeral than of the substantial, 
ith their value, present or to come, it is not necessary 
that we should deal just now; it suffices that they exist, 
and that they attract a vast deal of attention from certain 
sections alike of the upper ten thousand and of the hard- 
working bread-winners of the nation. Much mechanical 
talent may be found among the artisans of every country, 
and it is especially abundant within ourshores. For years 
these men have been shut out, as a body from every oppor- 
tunity of bringing their inventions before the public. 
Patents are, for the most part, beyond the reach of those 
whose earnings are so small that the fees would absorb a 
large proportion of a year’s income; yet publication with- 
out prvt.ction is simply tantamount to making the world 
@ present of an original idea. Under the circumstances, in- 
ventors have eagerly availed themselves of the publicity 
afforded by exhibitions, under the erroneous conviction 
that a law existed by which these enjoyed a special privi- 
lege; a few have known better, some remain in doubt, and 
we have had many applications for information as to the 
real value and character of the protection afforded—so 
many, indeed, that it may be worth while to place the case 
as it really stands before our readers, 

We may state once for all that the only laws bearing on 
the subject—28 Vic., caps. 3 and 6—afford no protection 
whatever, nor are they intended to afford protection. In 
point of fact they have nothing to do with the ques 
tion under consideration. A ing to the spirit of 


the patent laws, any invention once given to the public 
becomes public ’ property —unless’ the donor reserves a 





special right of possession to himself—and cannot subse- 
quently be taken from the public. In other words, this 
means that publication is re as being strictly equi- 
valent to donation; and, therefore, a patent cannot be 
secured for a published invention. It is clear that this law 
is, so far, founded on correct principles ; in fact, the whole 
object and of patent right would be defeated 
could published inventions be taken sole possession of by 
any individual who first pleased to claim them, ‘The prac- 
tice could not be tolerated for a single day. As to what 
does or does not constitute publication very nice legal 
uestions may be, and often are, raised. In an excellent 
little pamphlet on this subject, recently published by Mr. 
Campin, a ister well skilled in the intricacies of patent 
law, we find a case cited, in which the hanging of a new 
and peculiar lock on a gate through which the public 
= was deemed sufficient publication to prevent this 
ock from being subsequently patented, although a mere 
inspection of its outside could not possibly convey any 
explanation of its construction. On the other hand, the 
driving of a new cab through the streets for the purpose 
of tria) has been decided not to be publication within the 
limits of the law. There is no question, however, that 
actual exhibition—whether for the pur of sale or not 
—is publication ; and it follows as a direct result either 
that no inventions other than those patented could be ex- 
hibited, or that no patent could be subsequently secured. 
Here the law 28 Vic., cap. 3, steps in, and enacts that 
publication at industrial exhibitions shall not invalidate 
subsequent patents. But it in nowise reserves the right to 
patent to the inventor. Indeed, it is questionable if it does 
not leave him in a worse plight than he would find him- 
self in if legislation had not interfered at all, because any 
one may take drawings, or otherwise prepare such a de- 
scription of the thing exhibited that he can secure a 
patent, and thus actually debar the inventor from an 
right to sell, or make for sale, that which is essentially his 
own. 
At the first glance it does not seem easy to provide a re- 
medy. Thelaw regarding publication is decidedly good, and 
could not be broken through with advantage ; while if the 
mere act of exhibition bestowed complete protection, no 
patents would be taken out, as inventors would club 
together and ae up exhibitions in order to protect their 
inventions. ‘This would quickly reduce the whole state of 
affairs to inextricable confusion. We should have two 
independent patent laws in operation, and it would shortly 
me impossible to tell what was and what was not 
novel. It may be urged that the law could interfere to 
prevent the holding of such exhibitions as we speak of; 
but it is difficult to see in what manner those having 
authority could discriminate between exhibitions legitimate 
and exhibitions illegitimate. The proper course, apparently, 
would be to lodge the power of patenting only in the 
inventor’s hands. It is obvious, however, that even this in 
itself would be very inadequate protection, as unless some 
means of prevention could be devised, outsiders could by 
publication subsequent to the close of the exhibition, 
debar the inventor from securing his patent. And it is 
well to observe that the rights conferred by the law - 
apply to industrial exhibitions the duration of whic 
“shall in no case exceed the total period of six months.” 
This clause does not apply to the Act regarding the Dublin 
Exhibition, which we print in another place. 

Even without any actual publication, the fact that an 
invention has been used is sufficient to invalidate a subse- 
quent patent. On this point the state of the law is very 
ansatisfactory, and especially so as regards exhibited 
inventions. Thus, any person who pleases may, during the 
time of exhibition, construct a machine similar to that 
exhibited for his own use and benefit, or for sale, and 
he will thereby effectually rob the inventor of his 
rights for ever. No possible control can, we think, be 
exerted over the public in this matter. It has often 
been said that no amount of stone or iron, in the shape 
of walls or locks, will keep out a determined thief, 
and it is tolerably certain that legislation cannot pre- 
vent the appropriation off inventions by those who have 
no right to them, if they are once exhibited without being 
properly patented, It might or might not be easy to prove 
that an invention was pirated from an industrial exhibition, 
but this very element of uncertainty is sufficient to vitiate 
any law under which the person robbed might be em- 

wered to prosecute the robber. The great difficulty 
investing the whole question lies in the fact that, if protec- 
tion is conferred by exhibition, we shall have two patent 
laws in practical operation instead of one. It is possible 
that exhibitions would not be got up solely with this object 
in view ; in the first place because the cost would amount to 
a sum equal in amount to the ordinary fees ; and in the 
second because, by great exertion, it might be practicable to 

revent any such attempts at eluding the patent laws from 
ing successful. In no case, however, could inventions be 
excluded from legitimate industrial exhibitions, when all 
the complications to which we have referred would ensue, 
As the law stands at present it rests with the public 
whether the inventor without a patent shall or shall not 
have his invention for himself, and, all things considered, 
we think that no better means of protection can be devised 
than that afforded by the ordinary “ provisional,” costing 
but a little over £5. For six months the inventor so 
guarded can do what he thinks best with the child of his 
brain, bringing it before the public as he pleases, and test- 
ing its value by the judgment of others. Provisional pro- 
tection might possibly be improved by reducing its expense 
to half the sum which it costs at present, and by rendering 
it a rather more efficient safeguard than it is—in the case 
of exhibited inventions at least. 


MECHANICAL INGENUITY AND ENGINEERING JUDGMENT. 


Ir is impossible not to be struck with the very general 
delusions about the value of mechanical contrivance per se. 
What is termed mechanical talent, or the power of pro- 
posing, or drawing out, or constructing, new mechanical 
combinations, is byno means an uncommon faculty. This is 
clear from the frequency with which it is tobe met. When« 
ever any mechanical question is, so to speak, plainly placed 





before the public, thousands of more or <- — ) 
answers are q ven in reply. e, for in- 
stance, the ek of hg pociedie » between the 
passengers and guard. Nearly two hundred inventions for 
the purpose have been sent in for examination by the 
mene | Clearing House Committee. This number 

rs all the more considerable when we reflect that, wi! 
all the means of — after all only a minority in the 
crowd of would-be inventors get to hear of such a sum- 
mons. Similarly, a number of cognate inventions—many, 
however, of a very ridiculous character—can be seen by the 
young ladies visiting that place for mild and innocent 
amusement, the Polytechnic. In company with the 
“ ghost,” as visionary contrivances are there on show ; and, 
indeed, we are aware, on good a that more than 
one of our fair countrywomen has lately thrown on one 
side the sensational novel for the self-imposed task of in- 
venting a mechanical communication with the railway 
guard. As to ourselves, life is rendered almost a burden 
by the numerous letters reaching us from all parts of the 
country, from correspondents of all professions, ages, and 
sexes, containing more or less crude “ suggestions” for the 
same purpose. Generally ridiculous as these schemes are, 
the sanguine confidence of the writers approaches the 
sublime. All this, however, is but a repetition of what has 
always taken place under similar circumstances, Years ago 
the commissioners appointed to examine the means pro- 
posed for preventing the forging of bank notes, were deluged 
with a similar flood of impotent ingenuity. One hundred 
and seventy-eight schemes were sent in to them, only 
twelve of which had a practicable look, while but nine 
were stated to deserve a careful examination. But it is 
the patent office—that gold mine to all who deal indirectly 
with patents, from the Lord Chancellor himself down to 
each patent agent—to all except inventors themselves— 
which testifies to the very common existence of the inven- 
tive faculty. Expensive as patents are, and checked as 
their obtainment is in various ways, from three to four 
thousand of these expensive luxuries are annually served 
out toa sanguine crowd. Yet but little more than two per 
cent. of these attain full growth, and pay all stamp duties. 
In truth, the fact is that though the power of “ scheming” 
is not uncommon, the power of really inventing is rare. 
While it is not difficult to make more or less complicated 
arrangements, a combination of simplicity with perfect effect 
is as rare as any other kind of perfection. hen once a 
language is formed—when a number of classical works are 
in existence as precedents—it is not very difficult to com- 
pose. In the same way, a number of mechanical move- 
ments and arrangements being well known, and having 
been long in existence, a combination of even compli- 
cated movements is by no means difficult. Upon them a 
number of changes can be rung, and with more or less success. 
But, in either case, the brevity which is the soul of wit, 
and the simplicity which is the soul of mechanism, are 
equally difficult and equally meritorious in their attain- 
ment. Invention is the poetry of science—and in the 
mechanical as well as in the other art, there are poetasters 
as well as true poets. There is as much difference between 
the works of the masters of literature and the thousands who 
write easily things hardly read,’as there is between the 
—— simplicity of such mechanicians as Watt or 
Richard Roberts, and the majority of our annual crowd of 
patentees, 

One of the popular delusions, therefore, with respect to 
mechanical invention “is the wrong estimate generally 
entertained of the difficulty—and, therefore, merit—of 
ordinary invention. A more general comprehension that 
the power of forming mechanical combinations is common 
to many minds of a by no means high order, would 
undoubtedly prevent many persons leaving the ordinary 
occupations which they understand, to enter into the arena 
of competition with trained mechanical intellects. It 
ought to be more generally comprehended that inventions 
of great merit and success are very seldom, perhaps never, 
the result of lucky guesses; they are rather the fruit of 
experience and “nego concentrated on the skill and 
knowledge which have taken years to acquire and mature. 
More particularly is this the case with mechanical inven- 
tion in these days, when the mere knowledge of what has 
been previously done in any given direction is almost an 
art by itself. It is more especially in this way that 
numerous patents annually come to nothing ; and the mere 
fees represent but an inconsiderable amount compared with 
the large sums annually wasted in experimenting on things 
long ago proved to have been useless. There are number- 
less poco poe | alone perpetual motions—which have 
been patented and re-patented again, and, for all we know, 
will be re-patented to-morrow. It is the case with every 
branch of science, that the man who strives to extend its 
boundaries must examine with every research and care 
what is known to his contemporaries, and what has been 
previously done. He will be sure to find much that will 
lower his notions about his originality, but he will pro- 
bably be enabled to strengthen his practical conceptions, 
and to adapt them to the circumstances of the time. It is 
for these causes that a board of official examiners of 
inventions would have an economic value to the —— 
They would aid the often uneducated inventor with the 
skilled advice of disinterested experts, and large sums that 
are annually wasted, in futile experimenting, would be 
saved to the nation. 

While unduly high notions exist as to the merit of 
contriving, perhaps yet more dangerous illusions are 
current as to the value of mechanical contrivances. 
We mean, for example, the extent to which more or 
less automatic apparatus can supersede human supervision. 
Take, for instance, the simple case of an ordinary steam 
boiler, involving the problem of working it with safety. 
An enormous amount of ingenuity has been spent on self- 
acting boiler fittings. But all the safety plugs, safety 
valves, steam or water ga safety apparatus in 


the world cannot prevent it from deteriorating and ulti- 
mately exploding—cannot be substituted for manage- 
ment. An attendant of ordinary carefulness is worth all 


the safety fittings that have been yet invented. Of course 
he must have the common means of the pressure 
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of the steam and the height of the water, and must be | neer officers for acquiring a practical 


provided with the usual apparatus for keeping the level of 
the water, or lowering the pressure of steam or the 
combustion of the furnace. Many so-called safety apparatus 
only act—if they act at all—when a certain amount of 
mischief is done, in the same way as an ordinary governor 
only comes into action when the engine works either too 
quick or slow. A fusible plug, for instance, only fuses 
when the heat has more or less injured the metal of the 
boiler. Of course a good fusible plug is of value as a 
means of safety ; but it is, perhaps, more useful as a means 
of correction of the fireman than as means of safety to 
the boiler—or rather, some kinds of boilers. But we think 
that only an undue estimate of the value of such subsidiary 
contrivances could lead a certain company for insuring 
boilers to lower their premiums ten per cent. whenever a 
certain safety plug is adopted. The assumption that a 
boiler is insured or guaranteed, pre-supposes careful main- 
tenance by means of the periodical inspection, while the 
presence of the careful attendant means good maintenance, 
teal improvement in the original construction, therefore, 
would be of much greater value, and would be more in 
accordance with anl engineering judgment, than the use of 
the most ingenious gimcrackery. Just the same observa- 
tions can be made as to the safe working of railways. Of 
the thousands of accidents which have happened on rail- 
ways, but few of their originating causes are veiled in 
mystery. According to the reports of the officers of the 
Board of Trade, as analysed by Captain Tyler, 58 per cent. 
arose from collisions ; 25 per cent. from trains going off 
the line; 64 per cent. from facing points ; 4 per cent. from 
the bursting of locomotive boilers; and 63 per cent. from 
miscellaneous causes, such as the breaking of couplings, 
accidents at level crossings, or obstructions on the line, and 
so forth. Of those which were caused by trains going off 
the line, one-third were due to defects in the permanent 
way, and two-thirds to defects in the rolling stock. In 
fact, here again “ defects of management were more fre- 
quent causes of accident than defects of maintenance ; and 
defects of maintenance, again, than defects of construc- 
tion.” Apart from careful management and maintenance, 
it is rather engineering judgment in construction than the 
adaptation of ingenious safety apparatus that is here 
wanted. As little with permanent way as with a boiler 
can ingenuity replace carefulness in design and maintenance. 

Taking any prime mover or machine whose existence for 
a few years has allowed it to assume a tolerably concrete 
form, it is remarkable how few patents can be seen in con- 
nection with its construction, An ordinary steam engine 
consists of the ordinary piston, crank, and cylinder, slide 
valve and eccentric, and the inlet of the steam is regulated 
by the ordinary governor. This is the case, though 
hundreds of patents are annually taken out for improving 
one or other of its details. The waves of invention beat 
here ineffectually against the dead rocks of usage and 
habit. As a field for invention and improvement, the 
steam engine may be said to take an intermediate position 
between light machinery and civil engineering works, 
As the magnitude of any kind of work increases, so does 
it offer a decreasing field for ingenuity, while calling for the 
exercise of more judgment. But it is rather less expensive 
to invent, and, therefore, more or less to experiment, in light 
rods, wheels, and cranks, than in earthworks, or massive 
girders. In the same proportion, also, is a false step 
tollowed with more or less disastrous consequences. There 
is again a wider field for originality in the application of 
physical principles than in mechanical contrivances. An 
example of this kind is the injector. The same is the case 
during the development of any new branch of practical 
science—such as telegraphy. But it should never be 
forgotten that mere ingenuity by itself is of no more value 
in engineering than in the other concerns of life. It is 
certainly not an uncommon faculty, and the value of its re- 
sults is very often limited by the inexorable logic of facts. 
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[FIRST NOTICE. } 

WE have given the somewhat lengthy contents of the 

title-page of this book verbatim, because they serve to convey 

a definite idea of the real value of the work itself. It is 

possible that anything written by Major-General Gillmore 

would be eagerly sought for, and read with avidity, by 
military men, all over the old world. It is only 
due to the author that we should set fairly before 
our readers such information as will show them exactly 
what they may and may not expect to find in the pages of, 
in one sense, the most valuable book on modern military 
engineering ever published. We may add that this title- 
page has apparently been intended to perform the part of 
an index, which may be supplied in its proper form in 
subsequent editions with manifest advantage. The compi- 
lation of a really good index requires much care and 
involves more labour than, we presume, was at General 

Gillmore’s disposal while omg’ in active discharge of his 

military duties. From the title-page we at least learn the 

order in which the subjects treated of are arranged, and thus 
far it is not without its value. 

From the first moment that the struggle in America 
commenced to assume a definite character as the most re- 
markable civil war that ever ravaged a great country, 
the expediency of profiting by the lessons conveyed has 
been persistently urged upon our Government. In other 
words, those having authority were recommended to send 
out special commissioners, if we may use the phrase, to see all 
that was to be seen, and to learn all that was to be learned, 
of the methods of actual warfare—defensive and offensive— 
adopted or pursued by the contending parties. In America, it 
was pointed out, that opportunities were afforded to our engi- 











ical know of their 
fession, such as they might never have p within their 
grasp again. ‘The advice was sound, albeit it came for 
the most part from those who stopped at home and contented 
themselves with preaching what they would not, or haply 
could not, practise. The advice was never acted upon—at 
least in a comprehensive sense. It is possible that our 
relations with the Federal Government were too compli- 
cated to render it expedient that British officers, even in a 
quasi-official capacity, should intrude where they were not 
invited, while the difficulties to be encountered in visiting 
Secessia, and forming a component, though non-combatant 
part of her armies in the field, were quite enough to deter 
even the most energetic seeker after knowledge merely for 
knowledge sake. The battle-field is, after all, a rough 
school in which to learn the art of war. The deck of an 
iron-clad in action is not so much better that it is easy to 
choose between the two, and so, from one cause or another, 
those of our armies or our fleets who have seen with their 
own eyes, or heard with their own ears the great deeds 
which have been done at the other side of the Atlantic, do 
not constitute quite so numerous a class as might otherwise 
be desirable, Certain it is that of books on the subject: by 
English authors, we have as yet absolutely none. Newspaper 
co. respondents have stepped into the gap, and according to 
the light that was in them, original or reflected, sup- 
plied us with all the information on which they could lay 
hands—information the general accuracy of which we may 
admit, even while we complain that it has too often 
served but to lead astray. All kinds of stories as to the 
performance of guns, and ships, and forts, have reached 
this country with, we confess, little result, except the 
mystification of artillerists, and the stultification of our 
own Government. Practically speaking, we are at this 
moment ignorant of what American guns did or did not 
accomplish, and our pre-conceived notions on the subject 
will hardly bestrengthened by Genera! Gillmore’s testimony. 
A good book on the engineering operations of the greatest war 
which possibly the world ever saw has long been wished for. 
At last we have got one which, if not better than 
those yet to come, possesses at least the value of being 
truthful, accurate, and sufficiently minute in detail to render 
its perusal by those who take an interest in the construction 
of ordnance, its use in battery, or the results to be obtained 
from various systems of fortification when exposed to the 
vigorous attack of modern artillery advisable. Had Gen. 
Gillmore treated only of one of the minor operations of 
the war, his book would still possess a value in some degree 
unparalleled. Devoted, as it is, to, perhaps, the most re- 
markable siege in which artillery has taken a prominent 
part, its value is rendered still more permanent and com- 
prehensive. We do not wish to be understood as speaking 
of this work as though it excelled all others of a similar 
character in every respect; far from doing so, we believe 
that its worthis purely of an exceptional character. ‘Po all 
intents and purposes it would be equally good if General 
Gillmore had. wholly contented himself with a dry state- 
ment of facts, instead of couching what he has to say in 
that fluent and elegant language for which American 
scientific writers are celebrated, to which he has added a 
simplicity breathing of the soldier in every line. The true 
value lies not in the style, nor yet in the arrangement, but 
in the facts placed before us. As far as arrangement and 
criticism are concerned, the work is capable of vast im- 
provement—a fact of which it is quite possible no one is 
better aware than the author. In this country we have had 
little or no opportunity of judging of the results likely to 
be obtained in actual warfare from an armament costing a 
sum equivalent to the entire value of a German princedom; 
for this knowledge can no more be obtained at such a trial 
ground as Shoebury than diamonds can be found on the 
Maplin Sands. Experimental investigations in gunnery 
are invariably conducted under conditions which bear no 
closer relation to those of actual warfare, than those under 
which troops are reviewed in Hyde Park or on Wimbledon 
Common do to those obtaining in the “imminent deadly 
breach,” or on the battle-field stained with the blood of 
the brave. 

It is, possibly, in a craving for just that kind of 
information which a country comparatively at peace 
finds it most difficult to obtain, that we are to seek for 
the stimulus which has Jed to the expenditure of vast sums 
of the nation’s money in the repetition of apparently worth- 
less experiments. American guns we know to have been 
tried for four weary years as ours never have been, and we 
trust never may be tried, Ships have been forced to bear 
the brunt of a fire such as made the stoutest heart stand, 
appalled by its mere thunder, with no more protection than 
that which could be improvised in a country devoid of the 
means of rolling heavy plates. Forts and earthworks have 
been tested by the pitiless pelting of such a devilish rain as 
forts and earthworks never felt before. In time we know 
that the fullest information will be laid before the world, 
but the time has seemed distant, and a long way off. It 
seems so still, and General Gillmore’s book will be as wel- 
come in certain quarters as he who bears water is welcome 
to him who perishes of thirst in the desert, If other writers 
but follow the example set before them, there will be no 
cause left to regret that we did not, as a nation, organise 
commissions of inquiry which would, in any case, have had 
to conduct their investigations under conditions not favour- 
able to arriving at the truth and nothing but the truth, 

Charleston stands at the head of the harbour known by 
the same name, on the point of a narrow peninsula formed 
by the Ashley and Cooper rivers. Across the entrance to 
the harbour stretches a bar, distant about seven miles from 
the city. The entrance is commanded on the north by 
Sullivan’s Island, and on the south by the northern 
extremity of Morris Island. ‘These islands are each about 
34 miles long, narrow, sandy, and separated from the main 
land by deep marshes, submerged by spring tides, and 
impracticable for troops, The harbour inside these islands 
is bounded by the main land on the north, and by James 
Tsland on the south side. ‘The shortest distance across the 
entrance is 2,700 yards. Nearly in the centre of the 
entrance stands, or, more properiy, stood, Fort Sumter— 
at the commencement of hostilities a strong casemated 





brickwork of five faces, designed to mount two tiers of guns 
in embrasure one en Very strange and 
exaggerated statements have from time to time found their 
way to this pany Ay to the exact condition of this fort.at 
the time it was attacked in August, 1863. By one 
party its strength has been ovi by another under- 
stated, according as the desire was present to magnify its 
defence into a deed of heroism, or to reduce it to a very 
common-place act of duty. It is satisfactory at last to 
obtain reliable information. Our author informs us that 
its full armament (which it never received) would comprise 
about 135 guns. None of the embrasures of the second 
tier had been completed at the time the war broke out, and 
during the period it was in Major Andersen’s possession, in 
1861, the openings were somewhat hastily walled up with 
brickwork. At that time the fort mounted six 24-pounders, 
forty-one 32-poanders, ten 8-in. Rodman guns, ten 
42-pounders, three 10-in. Columbiads, and eight 8-in. 
sea-coast howitzers. As soon as the Confederates obtained 
possession of the fort, in April, 1861, they adopted 
means to strengthen the magazines near the angles of 
the gorge against breaching batteries, by erecting 
against the extreme face of the wall a solid mass of 
masonry, from 10ft. to 12ft. in thickness; and again, 
in 1863, sandbags and cotton bales were piled against 
the fice of the work, in order to guard against a fire 
from Morris Island, on which the Federal troops just 
then succeeded in making alodgment. The armament was 
also slightly increased, by how many pieces our author does 
not state. While Sumter remained intact none of the 
vessels of the enemy could enter the harbour, aided 
as it was by Fort Moultrie—located on Sullivan’s 
Island, within 1,700 yards—mounting, in 1860, sixteen 
24-pounders, fourteen 32-pounders, ten 8-in. Columbiads— 
tive 8-in. sea-coast howitzers, and seven field pieces. Castle 
Pinckney, also, an old-fashioned brickwork fort, possibly a 
relic of the days of Washington, situated on Shute’s Folly 
Island within a mile of the lower end of the town, was 
quite competent to render efficient assistance in demolishing 
a foe. Its armament consisted of fourteen 24-pounders, 
four 42-pounders, four 8-in. howitzers, and one 8in. and 
one 10-in, mortar, and four light pieces. Besides these, 
additional works were rapidly thrown up by the enemy, 
both on the sea and the land side, for a detailed account of 
which we must refer our readers to General Gillmore. 
Taking into consideration the natural strength of the place, 
the shoals which rendered navigation intricate, the heavy 
armaments of the forts, the proximity in which these were 
placed, and the spirit animating the defenders, it will be 
seen that the siege of Charleston was by no means to be 
entered upon lightly, or undertaken without ample supplies; 
while it is equally clear that the task was of quite sufficient 
importance to tax to the uttermost the engineering as well 
as the military skill of the assailant. 

On the general history of the siege we need not dwell; 
as our author has written it, it will be found neither dry 
nor uninteresting. Even the non-professional reader will, 
we fancy, find it not very easy to put the book down in the 
middle of a chapter, or rather section; for, strictly 
speaking, of chapters there are none. Many of the 
engineering operations, however, deserve something more 
than the passing notice which, with one or two exceptions, 
we can alone afford them. Thus in an attack on the 
batteries on Morris Island no less than forty-seven pieces 
of artillery, with two hundred rounds of ammunition for 
each gun, were secretly placed in battery, and provided with 
suitable parapets, splinter-proof shelters, and magazines, in 
a position within speaking distance of the Confederate 
pickets, exposed to a flank and reverse view from the tall 
observatories on James Island, and to a flank view at pistol 
range from the wreck of a blockade runner in Confederate 
possession ; a manceuvre furnishing by nomeans the least in- 
teresting and instructive incident in this campaign, Again, 
in bombarding Charleston itself from Morris Island, it became 
expedient to construct a battery directly in the centre of a 
swamp scarcely capable of bearing a man ; this marsh, like 
other salt marshes on the coast, consists of a bed of soft black 
mud, from sixteen to eighteen feet in depth, overgrown 
with reeds and grass, traversed by numerous deep and tor- 
tuous bayous, and subject to daily overflow by the tides. 
Our author is right in stating that the difficulties which 
presented themselves, viewing the undertaking as simply 
an attempt to solve a complicated problem in practical civil 
engineering, were very great, leaving out of the question 
the severe fire to which the working parties were exposed 
without the possibility of securing any protection until the 
battery should be nearly complete. Eventually a number 
of experiments having been made to ascertain the bearing 
powers of the marsh, a plan was prepared for a battery 
mounting a single 8-in. Parrott rifle, and the construction 
of the work was entered upon forthwith. The battery was 
situated at a point nearly midway between Morris and 
James Islands, 7,000 yards’ distant from the lower end of 
Charleston city. The work was generally known through- 
out the attacking forces by the soubriquet of the “Swamp 
Angel.” <A deep creek directly in front, across which a 
strong boom stretched afew yards lower down, rendered the 
battery secure from the attack of infantry or boat parties; 
it consisted of a sandbag parapet, with a return or epaule- 
ment of similar construction at each end, the whole sup- 
ported by a broad “ grillage,” or sleeper bed, of round 
timbers in two layers, crossing each other at right angles, 
and resting directly on the surface of the marsh. It is 
obvious that this substructure could not possibly sustain 
the mere dead weight of a heavy gun, much less stand the 
shock and concussion of its discharge and recoil. In order 
to overcome the difficulty the following expedient was 
adopted :—In the rear of the parapet a rectangular opening 
was made through both layers of logs, exactly of the 
proper size to receive the platform of the gun, and sur- 
rounded by closely fitted sheathing piles. These piles 
reached from the upper surface of the grillage entirely 
through the stratum of mud into the solid sand beneath, 
Within this rectangular space, thus closely confined 
laterally by the piles, layers of marsh grass, canvas, and sand, 
were placed directly on the mud, to the aggregate depth of 
several inches, the sand being ontop. On the sand rested a 
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ouliaes eine of planks, on these planks the gun 
P was placed. Thus the gun was really supported, 
much as though it rested on a piston stationary on the 
upper surface of an incompressible liquid column. The 
entire seheme was worthy of one of the best engineers in 
the American army, and it was so far successful that the 
only sorrow entertained was caused by the bursting ef the 
in firing the thirty-sixth round. We regret that we 

ve not space to give the details of the construction of 
this battery at length. It will be found in Col. Serrell’s 
report, given in the form of an appendix to the volume—a 
report even more valuable to the civil than to the military 


engineer. 


ON CONDENSING LOCOMOTIVE ENGINES. 
By Zerau CoLBuRN, Memb. Inst. C.E. 


ALTHOUGH locomotive engines are now worked at nearly 
three times the boiler pressure which was generally main- 
tained thirty years ago, the average cylinder pressure is 
not very much greater now than then. Nearly or quite 
the full boiler pressure may reach the piston at the 
beginning of the stroke, but, except at starting, or in slow 
working under heavy loads, the steam is worked at a 
degree of expansion which commonly leaves an average 
pressure of not much more than 40 1b. per square inch of 
the piston. Upon this average the loss by the total back 
pressure, as measured from a perfect vacuum, amounts to 
more than one-fourth of all the steam generated. That is, 
from 15 lb, to 18 lb. of the total pressure upon the pistons 
is absolutely lost, in addition to whatever steam may be 
in the cylinder, in excess of the back pressure, at the 
moment when the exhaust port begins to open. It is, 
virtually, this excess of pressure above the back pressure, 
which gives force to the steam blast. Thus, steam of 40 1b. 
above the atmosphere escapes into the air with a velocity 
of more than 1,650ft. per second, and steam of even 
10 lb, pressure has an effluent velocity of more than 
1,200ft. per second. After the steam has fallen to 
the minimum back-pressure, the motion of the pistons 
still forces out what is left with considerable velocity. 
Thus with two 16in, pistons, moving with an average 
velocity of 900ft. per minute, the waste steam pumped 
out by them, after the evacuation by exhausting, 
would pass through a 4-in. blast-pipe with a velocity of 
480ft. per second ; and this rush of waste steam must assist 
in keeping up the draught, although its effect is altogether 
inferior to that of the steam exhausted by its own elasticity. 
If the steam thus pumped up the chimney were condensed, 
at the moment when the exhaust steam had fallen to the 
ordinary limit of back pressure, thus leaving the draught 
to be maintained by the voluntary exhaust alone, a direct 
removal of say 12 lb. per square inch from the load upon 
the pistons would result ; a diminution which, with 16in. 
cylinders, 22in, stroke, and 6ft. wheels, would correspond to 
an additional tractive force of 939 ib., sufficient for the 
draught of nearly 40 tons over a good level line at a speed of 
40 miles per hour. Or, if this increase of power was not de- 
sired, the steam might we worked more expansively, or at 
a lower pressure, or in smaller cylinders; and, in any case, 
a saving in the total quantity of steam required would 
be effected, a saving equal to the amount of steam usefully 
condensed, ‘Ihe plan of throwing the exhaust steam into 
the air until it has fallen to the pressure of the atmosphere, 
and then condensing the remainder, has been often pro- 
posed, but not in connection with locomotive engines, where 
the advantage from such a practice would be greatest. 
Such a system of partial condensation is described in an 
old patent, No. 5,857, and in a later one, No. 12,783, and 
it is figured in Dr. Alban’s work on the high-pressure 
engine. The object, in at least one of these cases, 
appears to have been the saving of condensing water, 
which would be of great importance on a locomotive 
engine, while the exhaust of the steam, down to atmo- 
spheric pressure, in the ordinary manner up the chimney, 
would still provide for the draught. If the draught were 
found to be weakened from the loss of the back pressure 
steam, now pumped up the chimney, it is probable that 
the loss would be more than compensated by employing 
an annular blast pipe, say 8in. in external, and 7in. in 
internal, diameter of the orifice ; thus nearly quadrupling 
the surface of action of the steam upon the waste gases in 
the smoke-box, as compared with a 4in. blast-pipe. When 
live steam is employed asa “ blower” in the chimney, its 
effect is known to be greatly increased, in proportion to the 
quantity used, by discharging it in a number of small jets, 
the real advantage of which is their comparatively extended 
surface of action; and the same effect should result by 
discharging the same quantity of steam in a thin sheet or 
ring, having the same total surface. By making the blast 
pipe orifice annular, the inductive or exhausting effect of 
the steam would be increased by the extension of the sur- 
face of action; while, with the same total area of opening, 
the back pressure would not be increased. The tube 
forming the inner circle of the blast orifice should be open 
at the bottom, so that a portion of the hot gases could be 
drawn directly through it, and carried up the chimney sur- 
rounded with waste steam. This tube should be easily 
removable, so as to permit of clearing out the hard car- 
bonaceous scale which often forms in blast pipes. Frag- 
ments of this scale, handed to me by Mr. Maw, of the 
Great Eastern Railway, are liin. thick. Whether it be 
wholly a concretion from the tallow supplied to the 
cylinders (for it is freely combustible), or whether it is 
partly formed of soot precipitated in the blast pipe when 
the engine is standing with a newly-made fire, it is not easy 
to determine. 

If the steam were condensed in a locomotive engine down 
to a pressure of 1 lb. above a vacuum, or to a tempera- 
ture of, say, 100 deg., something of the advantage thus 
derived would be lost by the cooling of the cylinder, or, at 
least, its inner surface, to that temperature. But, at con- 
siderable piston speeds, this condensation, so far as it can 
be estimated from that in the cylinders of fixed engines 
working under like circumstances, would not be great, nor 
would it greatly deduct from the advantage by conden- 
sation, 





With 16in. cylinders, 2ft. stroke, and 64ft. wheels, the 


perature of 100 deg. would require 224 cubic feet, or 146 
gallons, of condensing water at 50 deg. Taking the con- 
sumption of water for evaporation as 20 gallons per mile, 
that required for condensation would exceed it nearly 74 
times. The feed water would, of course, be taken from the 
hot condensing water. 

It would be quite out of the question to carry about 
with the engine the quantity of condensing water neces- 
sary to last for a long run. Thus, for a run of even 35 
miles, the quantity of water required for condensing, and 
which would include the feed-water, would, in the case 
assumed, amount to more than 5,000 gallons, equal to, say, 
22} tons, corresponding to an average load of 11} tons of 
water over the whole distance. A surface condenser, with 
machinery to keep it in motion for atmospheric cooling, 
would be nearly as heavy. The only mode in which con- 
densing water could be had in sufficient quantity on long 
runs—or, indeed, runs of any length, would be by picking 
it up while on the way. But as so much would be 
required, it would need to be picked up at frequent points 
along the line; and the question arises, could it not be 
raised almost, if not quite, continuously? If an orifice 
lin. square could be made to receive water, from a fixed 
continuous trough, at the speed at which the train was 
moving, it would pick up one ton of water, or, say, 225 
gallons, per mile. It is evident that the water trough 
would not, in this case, require to be large, nor even if 
twice or three times as much water were picked up. The 
success of Mr. Ramsbottom’s troughs, and the self-filling 
apparatus adopted for his tenders, on the London and 
North-Western line, shows with what expectation of a 
satisfactory result a properly formed continuous water 
trough might be put down. As few lines are quite level 
for any very considerable portion of their length, the 
trough would have to permit of the water standing at suc- 
cessive levels like those in a flight of canal locks, Thus, 
on the main line of the London and North-Western Rail- 
way, the steepest gradient, with the exception of the 
Euston-square plane, is 1 in 100, the steepest slope between 
Camden ‘own and Liverpool or Manchester being 1 in 177, 
and the steepest part between Camden and Birmingham 
being 1 in 330. On 1 in 100 a succession of S0ft. levels, 
with, perhaps, 25ft. of intervening space, so that the levels 
were successively 9in. above each other, would answer. 
On 1 in 330 the levels could be 225ft. long each, with an 
interval of 25ft.; while, on level portions of the line, 
the trough would conform to them, but for short 
distances only, so that the sleepers under any 
length of trough could always be taken up, or the 
line repaired, without interrupting any considerable length 
of the system of water supply. On one side of the trough 
would be cast a raised rib or rail, or a light wrought iron 
rail might be affixed to it. The water scoop would be 
hinged, and be provided at its extremity with a light 
wheel tired with steel, and of as large a diameter as could 
be conveniently employed, say 24ft. or even 3ft., and the 
scoop would be kept down, so as to keep this wheel in 
contact with its rail, by means of a light spring of suffi- 
cient elasticity to allow the wheel to rise, as it followed 
the undulations upon its rail, to the extent of a foot or 
more. The rail along the trough would be level where 
the water was maintained, and it would rise over a suitable 
summit in the shorter distance between the levels. The 
trough would not be laid down at crossings, and it might 
be found preferable not to continue it through stations. 
Yet the guide rail and perambulating wheel would carry 
the scoop over and through every portion of the line. 
The scoop should so hang that, if it caught at any 
point, it would rise, instead of pas under. This 
would be secured by hanging the scoop behind its 
joint, instead of placing it in front, after the fashion of a 
plough. It is hardly satisfactory to describe at much 
length the details of working drawings, without the draw- 
ings themselves. ‘hose who have given some thought to 
this subject—and there must be many who have considered 
it in one form or another-—will understand the general 
ideas which it is here sought to convey, and they will, if 
familiar with the details of like apparatus, see enough to 
convince them that they may admit the practicability of 
the details already carefully designed for the purpose. To 
a mechanical engineer it is easy to comprehend how a 
scoop may be arranged to pick up water upon successive 
levels of an undulating line. ‘The real and more important 
problems which the original design of such an apparatus 
would involve, have already been solved by the successful 
working of Mr. Ramsbottom’s system of troughs and self- 
filling tenders. Inasmuch as these work well, the system 
now proposed might be easily made to work equally well. 

The system of nearly continuous troughs would require 
that the upper levels or summits of the line of railway 
were constantly supplied with water, and that this was 
allowed to flow freely to the lowest of a series of levels, so 
as to maintain them always full. Indeed, by far the larger 
proportion of the water taken from the troughs would be 
returned to them after passing through the condenser, and 
it would require that the supply were sufficient to prevent 
the water in the troughs from becoming too hot, by the 
frequent passages of trains. Experience would almost 
immediately show what supply of fresh water was necessary 
to prevent the temperature of the condensing water from 
rising above its proper point in the troughs. 

Means already devised, although they would require 
somewhat extended space for description, would be employed 
to prevent the perambulating wheel from going wrong, on 
any portion of the line where the trough had been taken 
up for repairs. 

At a speed above 11 miles an hour the advancing motion 
of the train would raise water from the trough toa height 
of 4ft., and this would be sufficient for the purposes of the 
condenser, air-pump, and Injector. ‘Ihe water would be 
raised into a small tank of, say, 200 gals. capacity, under 





quantity of steam of, say, sli more than atmospheric 

pressure to be pote y ee Hs, oy about 1,560 aes feet t 
per mile, the corresponding volume of water being, say, ; as a 
one cubic foot. To condense this amount of steam to atem- woul 





h e boiler or footplate. Thence it would be taken directly 


into the condenser, and from the hot well the requisite 
uantity of feed-water would be forced, either by a 
or by the Injector, directly into the boiler. The tank world, 


rule, be kept full and running to waste, although this 
would be capable of easy regulation, the waste water 
flowing back again into the trough. With nearly a ton 


of water always at command, any incidental loss in stop- 
ping, or in running over portions of the line where the 
trough was up, would be compensated for. 

jm, - — —_ te ny in gg bunkers upon or near 

e footplate, us tender, as a separate carriage 
would be dispensed with wholly. The weight of a small 
tank of condensing water, of a supply of coai, a condenser, 
air-pump, and hot well, would not, altogether, much ex- 
ceed the diminution of weight which would result from the 
additional disposable power obtained by condensation. In 
other words, with an engine in which one-fourth or more 
of the whole poe now pumped up the chimney was saved, 
a smaller and lighter boiler would be coqued to generate 
the steam for a given power, and the saving in weight 
thus effected would nearly or quite compensate for the 
extra weight of the condensing apparatus, and even for 
the condensing water and coal carried, The weight of the 
tender, therefore, would be wholly saved say from § to 
to 12 tons empty, besides an average load of from 3 to 
6 tons of coal and water, the “ average load” being always 
one-half the weight of coal and water on starting full on 
a journey. Thus the saving of the average running, 
weight of a tender, if taken as 12 tons or 13 tons (being, 
say, 15 tons or 18 tons filled), would correspond to a saving 
of at least 3d. per train mile in working expenses, equal to 
£500 per annum with an engine working, as many do, 
40,000 miles per annum. But taking the average mileage 
of all engines as 20,000 miles yearly, which is almost 
exactly the average for all the engines upon British rail- 
ways, and the saving is still a respectable one. It is not 
merely the cost of maintaining the tender, per se, which 
has to be considered, but its draught forms a part—often a 
considerable part—of the whole work of the engine, and 
thus involves an outlay, by itself, in coal, oil, and repairs ;- 
and the weight of the tender is in itself an important part 
of the burden under which permanent way 1s sooner or 
later knocked to pieces. The only proper mode of esti- 
mating the cost of moving any description of rolling stock, 
loaded, or otherwise, is to take an ascertained rate, as fixed 
in railway experience, for mileage-tonnage. This is 
never very much less than a farthing per ton per mile 
except for the slowest and heaviest class of traffic, and in 
no case can a heavy tender be moved, when its own repairs 
are included, for much less than 3d. per mile. 

The cost of a first-class tender, as now made, is not far 
from £500, often more. A portion of this cost would be 
incurred in the condensing apparatus described, but a 
margin would still be left for a positive saving in first cost 
by suppressing the tender. Upon a line of large traffic, 
having one engine for each mile of its length, this saving 
would amount to, perhaps, the full cost of the water troughs 
proposed, leaving a further annual saving of, say, £250 
per engine, equal to the interest of £5,000, as the saving in 
the cost of working. For a line having a still greater 
number of engines, in proportion to its length, the saving 
would be still greater. 

Care would, of course, be required to keep the water 
trough clean, and to prevent its freezing in winter. In a 
high northern c.imate, with deep snows and severe frosts, 
it could not be adopted in the manner described, The en- 
gines could be equally worked without condensation, and 
the line would equally permit of working the engines with 
tenders, whatever provisions might be made for dispensing 
with the latter. The engines would have a pump, whereby 
they might raise water from the trough when standing. 

it should have been observed, at an earlier stage in the 
present article, that a single slide valve, with the passage 
employed in Haswell’s valve, and covering separate 
exhaust ports to the blast pipe and condenser, will effect 
the required disposal of the waste steam, sending part of 
it up the chimney, and the rest into the condenser. 

It will be remembered that, but a very few years ago, it 
would have been thought impracticable to supply locomo- 
tive tenders with water from fixed troughs while the train 
was in rapid motion. The idea had been often broached, 
and it had been made the subject of an early American 
patent. It was reserved for Mr. Ramsbottom to mature 
the plan to an extent admitting of its adoption in worki 
the traffic of the greatest line of railway in the worl 
There was much—very much—to be worked out in the 
light of experience, and, unquestionably, in the present 
proposition, as, indeed, with almost everything new, there 
would be much to be fixed from the results of practical 
trial, But if water can be kept always clean and liquid in 
troughs a quarter of a mile long, why can it not in troughs 
over anentire line? Andif a scoop will take it up properly 
from one short trough, why will it not take up a very much 
smaller quantity from each one of a continuous series of 
short troughs? So far as the mechanical details are con- 
cerned, they are all practicable, and are, indeed, already 
matured, almost as far as they well can be without trial on 
the large scale. When really, if ever, brought into use, 
the whole system must be worked out by locomotive 
superintendents themselves, who should be able to do as 
much without the instigation ef patentees. Whether the 
details already suggested should or should not be found 
preferable, it is as demonstrable as anything in the mathe- 
matics of railways can be that to save the whole cost, 
weight, haulage, and repairs of the tender would be to save 
avery considerable cost of working. A tender must be 
made not only to take, on starting, twice its average load, 
over a given distance—a condition but seldom or ny 
upon any other class of rolling stock—but it has to 
serve asa distance piece between the engine and train, aud 
to withstand, therefore, all the shocks trom sudden starts 
and stops. Hence its great necessary strength and weight, 
and the cost of working it. 

It is true that the system now proposed, so far at least 
as the continuous water-supply is concerned, does not 
necessarily involve with it the system of condensation. 
But if a continuous supply of water can be had, there is 
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nothing oo Pe eek oreny lee in favour of, the con- 
denser and air-pump. In a — engine, with 18in. 
cylinders, 2ft. stroke, and 5ft. wheels, a vacuum of 12 Ib. 
to 1,555 1b. of additional tractive force, equal 
to the draught of 100 tons at ordinary speeds on a level 
It might be urged that a goods engine would often run at 
on abe a rate to raise water into a tank by inertia (for 
it is inertia alone which causes Mr. Ramsbottom’s scoop 
to act). The speed would have to be very slow at 
which the scoop would not act, however—less than 12 miles 
per hour for low lifts. In standing over a trough the 
engine could always draw from it, and in working a 
of more than 12 miles per hour should be accumulated 
before a tank of 200 gallons was emptied. An engine that 
was nearly helpless with its load, being barely able to 
crawl, would, no doubt, be compelled to stop often for water, 
but such an engine would have no right upon a main line 
of railway. 

The resistance opposed by a sharp scoop receiving a 
column of water of even 3 square inches of section would 
be almost insignificant, even at high speeds, 

Instead of a feed pump the tank of 200 gallons po 
be made as a drum, or, at any rate, well stayed, and a 
vacuum quickly formed in it, when it would, upon making 
the proper connections, almost instantly fill itself from a 
trough beneath it. 

The whole system, based, as it would be, upon the success 
obtained by Mr. Ramsbottom, will, no doubt, yet receive 
the attention of railway engineers, who, by perfecting and 
adopting it, will assuredly contribute in no small degree to 
the more economical working of railways. 


THE DUBLIN EXHIBITION. 


Tue Dublin International Exhibition was opened on the 9th inst. 
by His Royal Highness the Prince of Wales, under very favourable 
circumstances, all things idered. The opening ceremonial passed 
off with perfect success, and left nothing to be desired. We regret 
that the pressure on our space renders it impossible for us to do 
much more than place a few meagre facts on the subject before our 
readers this week. The exhibition is too important to pass without 
a notice at our hands worthy of its merits. There is a time for all 
things, however, and just now the opening ceremony exerts a 
paramount claim. 

Shortly after two o'clock the prince arrived. He was received by 
a reception committee, numbering in its ranks the Lord Chancellor 
of Ireland, the Duke of Leinster, the Earl of Meath, the Karl of 
Charlemont, &c. 

His Royal Highness was conducted to the dais. The chair of 
State, with the seats for the Duke of Cambridge, the Lord- Lieutenant 
and Lady Wodehouse, and His Serene Highness the Prince of 
Leiningen, were richly gilt and covered with blue tabinet. Above 
the dais was erected the canopy constructed for the Pasha of Egypt. 
This canopy is of oblong form, with draperies of marone velvet, 
bordered with gold. 

When the Prince had taken his seat the Duke of Leinster read the 
following address :— 

“May it please your Royal Highness,—For the distinguished 
honour of your Royal Highness’s presence here this day, we, the 
Exhibition Committee, desire to offer our humble thanks. It is 
difficult for us to give expression to the feelings of joy and loyal 
satisfaction which fill the hearts of all who throng these halls to 
witness the inauguration of the Dublin International Exhibition of 
1865 by your Royal Highness in the name and on behalf of our 
beloved Sovereign. In this mark of favour and approval we discern 
not alone the Queen’s high appreciation of the interests of industry 
and art, but especially Her Majesty’s gracious wish to promote the 
success of every enterprise which tends to advance the welfare of the 
Irish people. The act which your Royal Highness is about to 
perform cannot fail to remind us of the enlightened encouragement 
which the illustrious and lamented Prince Consort bestowed upon 
every work of usefulness, and especially upon undertakings like the 
present. International Exhibitions, bringing together the various 
nations of the earth, and making each better acquainted with 
the wants and with the resources of the rest, directly tend to 
stimulate industrial energy and increase commercia! interchange ; 
and thus binding all people together by the ties of mutual 
interest, they become, in no small degree, the auxiliaries of peace 
and progress. The fine arts now occupy a prominent place in 
international exhibitions. The display of the best works of renowned 
artists opens up new sources of pleasure and delight, and forms a 
most important agent in the education of the people. We trust that 
the exhibition, at whose commencement your Royal Highness so 
graciously presides, may preve not unproductive of such beneficial 
results, and that it may justify the hopes of those who in honest 
labour and in self-reliant enterprise recognise the true sources of 
national prosperity. Wecannot conclude without expressing our 
heartfelt wishes for the happinessof your Royal Highness’s illustrious 
consort, whom the Irish people earnestly desire to see among them. 
Whenever circumstances may permit her Royal Highness the 
Princess of Wales to visit our shores, which we trust will be at no 
distant period, we venture to promise such an enthusiastic welcome 
as will convey to her Majesty and to your Royal Highnesses the 
fullest assurance of loyalty and devotion.” 

His Royal Highness replied as follows :—- 

“* My Lords and Gentlemen,—I thank you for your address. It is 
a source of sincere pleasure to me to discharge the duties contided to 








INSTITUTION OF CIVIL ENGINEERS: 
April 25, 1865. 
J. R. McLzan, Esq., President, in the Chair. 
May 2, 1865. 
Jeun Fowier, Esq., Vice-President, in the Chair. 

Tue paper read was “ On Uniform Stress in Girder Work: illus- 
trated by reference to two bridges recently built.” By Mr. Callcott 
Reilly, Assoc. Inst. C.E. 

This communication was oy amg y @ previous discussion at 
the Institution, when Mr. P Pps = nst. O.E.) condemned the 
trough section, commonly for the top and bottom 
mem of truss girders, the intensity, per square unit, of 
the stress upon any vertical cross-section was necessarily variable, 
when the connection of the vertical web with the trough was made 
in the usual manner. In the construction of the ironwork of the 
two bridges under consideration, intention was invited chiefly to 
those details which were designed with the object of carrying out, 
as nearly as possible, in every part of the girders, the condition of 
uniform stress. 

After alluding to the distinction drawn by Professor Rankine, be- 
tween the words “strain” and “stress,” and to his definition of 
“ uniform stress,” in which the “centre of stress,” or “centre o/ 

ressure,” must be coincident with the centre of gravity of the sur- 
ace of action, and of “ uniformly varying stress,” when the centre 
of gravity deviated from the “ centre of stress” in a certain-known 
direction, it was remarked that the failure of any member of a girder 
would begin where the resistance to strain was really least, that 
was where the intensity of the stress was greatest; from which it 
followed that the opinion which upheld as right in principle the 
trough-shaped section, as applied in the usual manner must be a 
mistake. And, moreover, every form of section, of any member of 
a girder or other framework, which did not admit of the approximate 
coincidence of the centre of stress with its centre of gravity was 
liable in degree to the same objection. 

The two bridges illustrated different conditions of loading; one 
carrying the platform on the top, the other having the platforin be- 
tween the main girders near the bottom. Both were of wrought 
iron, and both exhibited an economy of material in the main girders, 
that, so far as the author was aware, was not common, at Jeast in 
this country. In order to determine the causes of this economy, a 
comparison was made with two other forms of truss more generally 
adopted. In one bridge, over the River Desmochado, on the line of 
the Central Argentine Railway, the pair of trusses, 93ft. 4in. span 
between the centres of bearings, was designed to carry, in addition 
to the fixed load, a moving railway load of 1 ton per foot of span 
for a single line of way, with a maximum intensity of stress of 5 
tons per square inch of tension, and of 3} tons per square inch of 
compression; and the total weight of wrought iron in the frame- 
work of the pair of trusses was 18 tons. The cast iron saddles, 
rivetted on at the ends, weighed 9 cwt.; if these were included the 


force, 

gl the a ag exactly with the vertical centre 
line of its width. In Bridge No. II. a different arrangement was 
necessary. In that case each vertical strut consisted of two pairs of 
angle iron, separated in the plane of the truss by a space just wide 
enough to permit the end of the cross-girder to os in between the 
pairs. At the same level as the cross-girder a plate was rivetted to 
each pair of angle irons, and to the centres of these plates the cross- 
girder was also rivetted, so that the weight was equally divided 
between the four vertical angle irons, and the resulting stress was 
equally distributed between the two halves of each boom. In both 
bridges the centre lines of the vertical struts, the diagonal ties, and 
the top and bottom booms, intersected each other at the centre of 
gravity of the group of rivets which attached each strut and tie to 
the boom, and, in order to satisfy the condition of uniform stress, 
all the centre lines were axes of symmetry. In the top booms of 
both bridges a section had been adopted which was believed to be 
new. It was somewhat like an elongated capital letter H, or like a 
common plate girder placed upon its side, the horizontal web or dia- 
phragm being only sufficiently thick to ensure lateral stiffness. In 
this section all the centre lines were axes of symmetry, and conse- 
quently inte each other in its centre of gravity; and the 
horizontal axes were easily made to intersect the centres of gravity 
of the web joints. The chief mass of metal was also placed imme- 
diately contiguous to the bars of the web, which transferred the 
stress to the boom, instead of being at some distance from them, as 
in the trough-shaped and T-shaped form of boom. The material was 
likewise disposed in the best possible manner for resisting vibration, 
while this section gave complete facilities for examination and paint- 
ing. The ends of each truss rested upon hinged bearings, by means 
of cast iron saddles rivetted to the junction of the endmost bars f 
the truss, rollers being provided at one end. 

The means adopted in the a of these girders to obtain the 
utmost economy of weight, consistent with moderate economy of 
workmanship, were :—the closest practicable approximation of the 
average strength to the minimum strength ; the observance through- 
out of the condition of uniform stress, in order that all the com- 
pressed members might be trusted with the least possible weight of 
stiffening ; the preference of rivetted web joints to those formed by 
single pins; and such an arrangement of the rivetting that every 
bar or plate subject to tension should have its whole width, less the 
diameter of only one rivet hole, available to resist the tensile force 





weight of iron, both wrought and cast, in the pair of trusses, was 
under 4 cwt. per lineal foot of span. 

The other bridge over the Wey and Arun Canal, on the Horsham 
and Guildford Railway, was 80ft. span between the centres of bear- 
ings; it was designed to carry, in addition to the fixed load, a moving 
load of 1°875 ton per foot of single line of way, at the same 
maximum intensity of stress as in the other case; and the total 
weight of wrought iron in the pair of trusses was 20 tons 18 cwt. 
The cast iron saddles weighed 5} cwt. each, bringing up the weight 
of both wrought and cast iron in the pair of trusses to 5} cwt. per 
lineal foot of span. This weight was greater than in the first 
bridge, although the span was less; but theintensity of the moving 
load was 87} per cent. greater, and the roadway lying between the 
trusses instead of on the top, its weight was necessarily much 
greater. The cross-girders were also heavier, each being adapted 
to support, separately, the heaviest load that could be brought on 
by a driving axle weighted with 16 tons; the moving load thus 
brought upon each cross girder, and to which its strength was 
proportioned, was 18 tons, equal to 24 tons per foot of span of bridge. 

The particular form of truss chosen for these two bridges was 
that extensively known in the United States as the Murphy-Whip- 
ple truss. Each of these trusses was minutely compared, according 
to the plan adopted on a previous occasion by Mr. Bramwell 
(M. Inst. C.E.), with two equivalent trusses of the types generally 
used in this country, viz., the Warren truss, with bars making an 
angle of 63 deg. 26 min. with the horizon, and the simple diagonal 
truss with two sets of triangles, the bars crossing each other at the 
angle of 45 deg.; tho various circumstances of ratio of depth to 
span, which was as 1 to 10, and of application and distribution of 
load, and consequently the number and position of the loaded 
joints, being common to the three trusses. 

The details of the comparison were fully given in the paper, and 
the proportionate results arrived at in the two cases were exhibited 
in the following tables, relating to the trusses of the two [bridges, 
contrasted respectively with the other equivalent trusses :— 


Bridge No. I., with load.on the top. 

















me by her Majesty the Queen in thus inaugurating your exhibition. 
It is not less in accordance with my own feelings than with those of 
her Majesty to assist in every measure calculated for the happiness 
and welfare of the Irish people. The example of my lamented and 
beloved parent will, 1 trust, ever be present to my mind asa stimulus 
in the eucouragement of every work tending to advance international 
prosperity, and to develope the powers and resources of our own 
country. The cultivation of the fine arts, in itself so powerful an 
auxiliary in the civilization and refinement of the human race, has 
been an important object in these exhibitions, and seems already to 
have produced most satisfactory results. Believe me very sensible 
of your kind wishes on behalf of the Princess of Wales. Her regret 
at being unable to accompany me equals my own, and you may rely 
upon her anxiety to come among you, assured of the welcome she 
will receive.” 

Then from the grand organ and chorus burst forth the sublime and 
impressive music of the Hundredth Psalm, ‘* With one consent let all 
the earth,” producing an effect on the vast assembly surpassing, per- 
haps, oe the kind ever before witnessed in Dublin. When 
it concluded Mr. Gilbert Sanders, chairman of the Executive Com- 
mittee, read a report giving a history of the Exhibition Palace, hand- 
ing on its conclusion, his Royal Highness a splendidly bound copy 
of the catalogue of the exhibition ; after which Mr. 
handed the Prince the key of the building, when the orchestra and 
chorus again pealed forth Handel’s grand composition of “The 
Coronation Anthem.” Addresses were then presented from the city 


No. 1 | ° 
-. No. 1a. No. 1s. 
eee tan Warren Truss. | Diagonal Truss. 
Units, Units, Units, 
Theoretical weight.. 250 287°5 227 
Weight of transverse 
stiffening to struts 174 29°2 42°2 
Excess of practicable 
mivimum over the- 
oretical minimum 618 115 31°6 
Total weight, exclu- hiatiae - 
sive of joints and 
packing ve 273°58 278°2 800°8 














From this it appeared that the least practicable weight of No. 1 
truss was less than that of No. 1a by only 1:7 per cent. It might, 
therefore, be said that, practically, the two trusses were equal in 
point of economy, and that there could be no motive for preterring 
one to the other, except such as might arise from considerations of 
workshop convenience and facility of construction. The advantage, 
in point of economy of weight, of No. 1 over No. 18, was more 
decided, — 10 per cent.—sufficient, it was submitted, speaking 
generally, and without denying that special circumstances might, 
in particular cases, justify a choice of the heavier truss, to entitle 
No. 1 to a preference over No. 1s. 


Bridge No. I1., with load on the bottom. 











of Dublin, &c., and replied to by the Prince, after which a pr i 
was formed and his Royal Highness visited every part of the build- 
ing, with which he expressed much satifaction, a satisfaction indeed 
very generaliy felt. 








Sours Kensinctoy Museum.—During the week ending the ist 
May, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p-m., 
9,272. On Wednesday, Thursday, and Friday, students’ days, 
eae to the public, 6d.), open from 10 am. till 6 p.m., 1,907; 

‘otal, 11,179; from the opening of the museum, 5,258,106. 


| No. 2. 
Whi No. 2a. No. 2B. 
Murpi — ple! Warren Truss. | Diagonal Truss, 
Units. Units. Units, 
Theoretical weight.. 827°8 237°5 228 
: Weight of transverse 
. Parkinson stiffening to struts 66 161 26 
Excess of practicable 
minimum over the- 
oretical minimum 11°98 13°42 82°82 
Total weight, exclu- 
sive of joints and 
packings .. .. 256°38 267°02 286°82 














pplied to it. 

Lastly, the author demonstrated the true value of the condition of 
uniform stress by the exact my of the state of a bar of the 
top boom of the truss of Bridge No. II., when under uniform stress, 
with that condition of unequally distributed stress that would occur 
if the boom had a suitable trough-shaped section of equal area, 
breadth, and depth, and therefore of equal nominal value, the elas- 
ticity of the material being assumed as perfect. The first case con- 
sidered was where the stress was uniform in intensity, and the 
second iu which the stress was unequally distributed. The final 


result was denoted by the equation p = p? + = : P. and applying 





this formula* to the case of the trough-shaped section of boom 
supposed to be equivalent to the H-shaped section actually used 
the following was obtained:—The area of section was exactly the 
seme, being 36°17 square inches. The inside depth of the trough, 
10in., would permit precisely the same disposition of the rivets in 
the web joint, so that the centre of pressure was situated at the 
same perpendicular distance, 5in. from the lower edges of the 
trough, as from the edge of the H-shaped section actually used. The 
centre of gravity was found to be situated at 8°088in. perpendicular 
distance from the lower edge of the trough, and 2°537in. from the 
top edge. The magnitude of the total stress upon the section was 
125 tons. The uniform intensity of this stress was 3°45 tons per 
square inch ; and the moment of inertia, with respect to the axis, 
was 336°892. From these data the greatest stress was found to be 
12-717 tons per square inch at the extreme edges or corners of the 
sides, and the least intensity 0°544 ton per square iuch along the 
extreme bottom of the trough. In this result the effect of flexure 
was purposely omitted. 

In summing up the conclusions sought to be established, it was 
submitted that :— 

1st. A comparatively small deviation of the centre of stress, upon 
the cross section of any bar, of any piece of framework, from the 
centre of gravity of that section, produced, within the limits of 
elasticity, a very great inequality in the distribution of the stress 
upon that section. 

2nd. If it were conceded that the real strength of every structure 
was inversely proportional to the greatest strain suffered by its 
weakest member, then the existence of this unequal, distribution of 
the stress must be detrimental to the strength of any structure in 
which it existed, and which had been designed on the supposition 
that the mean intensity of the stress upon any bar was necessarily 
@ correct measure of its strength. 

8rd. There was no practical or theoretical difficulty in designin 
a truss or girder, in which the stress upon every cross section, o! 
all the important members at all events, should be absolutely 
uniform. 

4th. fhe condition of uniform stress was perfectly consistent 
with the utmost economy of material in the structure to which it 
was applied. 





* In this formula p is the intensity of the stress per unit of area at the 
distance x from the neutral axis of the stress, which intersects the centre of 
gravity of the section. is the intensity of the stress cunsidered as uni- 
formly distributed over the surface of section—that is, the total stress P 
upon the entire surface of section divided by the area of that surface. Lis 
the perpendicular distance of the centre of pressure from the neutral axis, 
and I is the moment of inertia of the surface with respect to that axis. 2 
is + or — ding as it d on one side or the other of the neutral 
axis.—C. R. 








Lake Svrerion Correr.—The total copper product of Lake 
Superior in 1864, as per tables published in the Mining Gazette and 
Miner, is 8,561,999 tons, producing about 6,850 tons of ingot copper 
worth 6,850,000 dols., and from each district as follows :— 
Keweenaw district, 2,548 tons 808lb. shipped; Portage Lake 
District, 4,292 tons 1,691 1b. produced; Ontonagon district, 1,722 
tous 500 lb. shipped; total, 8,461 tons 999 lb. This amount would 
have been from 1,500 to 2,000 tons larger had it not been fora 
great falling off in the products of the Minnesota, the scarcity of 
labour in some of the districts, and its employment largely in open- 
ing new mines. 

AccIDENTs ON AvsTRIAN RamLways.—From the official compila- 
tion of the returns of the different railways for the year 1863, there 
were sixty-seven accidents to — and passenger trains, by which 
seventy-seven persons were killed,and fifty-six more or less in- 
jured. As compared with the preceding year there were in 1863 
thirty-five less accidents, and there was a decrease of fourteen in 
the number of killed and of twenty-seven in the number of injured. 
As the mileage of the railways in the Austrian monarchy run over 
in 1863 amounted to two and a half millions of German miles, 














It thus yee that No. 2 truss was lighter than either of the 


others by 4:15 and 11°87 per cént. respectively. 

With regard to the peculiarities of detail of the two bridges, it 
was remarked that, in order that the stress might be uniformly 
distributed over the surface of any cross section of either “‘ boom,” 


it was necessary that the two halves of the double web of each | 


about 12,000,000 English, it follows that one accident happened in 
every 185,000 miles, one death on 160,000 miles, and one injured in 
220,000 miles. It is worthy of notice that amongst the thirteen 
millions of passengers conveyed only one was killed, and eight in- 
jured or one in 1,625,000, by far the greater part of the killed and 
maimed being officials and workmen employed on the different 
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THE PATENT JOURNAL, 
Condensed from the Journal al of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


48, Cuarntes Dz Berevus, Strand, London, “ Improvements in locomotive 
engines.”—A communication from A Auguste De Bergue, Madrid, Spain. 


Wi Lancashire, ap) 
ratus employed in i= 'Go pokes of all’ solutions where quick or 
speedy concentration or is required.”—Petition recorded 28th 


916. Gorge Rosert and Grorcz Henry Puirrs, Great 


; - ————. Wd ~ = S. =. a of 
locomotive ae ot carriages for tating passage 
round curves.”—A communication from George John Horner, Bahia.— 


Petition recorded 31st March, 1 

922. Heway Lewis, Cheapside, ch **Improvements in wringing ma- 
chines, parts of which- are ap; plicable to the construction of rollers.”—A 
communication from Stephen AWing and Henry Holly, Norwich, U.S. 

930. PauL HAgNLEIN, Woburn-place, Russell-square, London, “ Improve- 
ments in navigable balloons.”—Petitions recorded 1st April, 1865. 

942. Henry Brook, Joun Eastwoop, and GrorGs Brook, jun., Lag 


smelting ores and melting metals.”— Petition 865. 
968. GzorGE WALTER Dyson, oe. Yorkahire, “‘ An improved rabble or 
bar used in puddling iron.” — Petit 865. 


5 pri 

973. ROBERT Wavnans, Whittlesford, Cambridgeshire, “‘ Improvements in 
machinery for cutting the human hair, the same being applicable for 
shearing horses.” 

976. Epwix Henry Newsy, Cheapside, London, “ An improved mode of 
pointing or tapering the “ends of metallic rods or wires, applicable to the 
manufacture of pins, needles, and other articles where points or tapered 
ends are required.”—A a oo a H. Cauderoy, Lausanne, 
Switzerland. — Petitions 

989. Epwarp WEtcn, Vimiera-place, South Tambeth, Surrey, ‘‘ Improve- 
ments in fire-places and — and apparatus connected therewith.”— 
Petition recorded 7th A 

1016. ALLAN STEWART, +e nll Westbourne Park, Middlesex, “ An 
improved abdominal and scrotal bandage.”—Petition recorded 10th April, 


1022. JAMES Joun Myers, Hanover-buildings, Southampton, “A new or 
improved compensating wheel to be used with locomotives, carriages, 
and other vehicles, on railway and Ld in conjunction with or 
without the wheels now used, in order to obtain at curves and other 
parts of the road a rolling instead of a sledging motion, now effected by 
wheels in present in use on railway and other tramroads.”’ 

1024. Sterpaen Warient, S hi “Improvements in 
carriage and other wheels, ond in connecting or fixing the said wheels to 
their axle-boxes.” 

1028. RicbaRD ARCHIBALD Brooman, Fileet-street, London, “‘A new 
method of applying suction and blast, and the apparatus employed 
—" "—A communication from Felix Alexandre Testud de Beauregard, 





1038. “ARCHIBALD TuRNER, Leicester, ‘‘ Improvements in looms for weav- 


1034, BensamMin Wiliam LEsLiz NicoLL, Oxford-street, London, ‘‘ An im- 
oe spring waist for boots and shoes.”—Petitions recorded 11th 


April, 1865. 

1038. Joun Haworta, Mode Wheel House, near Manchester, “‘ An im- 
proved yoy of rotating brushes to the grooming or mode of brush- 
ing and cleaning of horses and other quadrupeds.” 

1042. Henry Sixes, Rushfield, near Almondbury, and Grorcs JARMAIN, 
East Parade, Huddersfield, Yorkshire, ** Improvements in treating wool, 
in order to cleanse it from ‘burrs, seeds, and other foreign matters.” 

1046. THOMAS JEFFERSON MAYALL, Red Lion-court, Fleet-street, London, 
** Improvements in fire-arms, and in cartridges to be used therewith and 
with other fire-arms.” 

1048. Gzor@r Jackson, Westhorpe, Little Marlow, Buckinghamshire, ‘‘ Im- 
provements in rests or supports for cues or other similar instruments 
used for billiards or other similar games.” 

1050. W1LL1AM EpwarpD Newton, Chancery-lane, London, “‘ Improvements 
in elastic binders for boots and shoes.”—A communication from Daniel 
Franklin Packer, Redding, Connecticut, U. 

1052. Herman LeonnarpT, St. Gall, Switzerland, “A new motive power 
engine.” —Petitions recorded 12th April, 1865. 

1056. Jonny Cuvuss, St. Paul’s-churchyard, and Ropert GoaTER, Wood- 
street, King-square, Goswell-street, London, “Improvements in iron 
safes and strong rooms.” 

1058. CHARLES Forst&r CoTTERILL, Cannock, Staffordshire, ‘‘ Improve- 
ments in pipes for conveying water and gas, and for other like purposes, 
and a new or improved composition for joining the said pipes and other 
similar pipes.” 

1060. James Rippon, Sheffield, “Improvements in apparatus for lubri- 
cating spindles, shafts, or other frictional surfaces.”—A communication 
from William Francis Rippon, Providence, Rhode Island, U. 

1062. RicuaRD ARCHIBALD BRoomAN, Fleet-street, London, co Improvements 
in apparatus for feeding boilers, raising water, “and propelling vessels.” — 
A communication from Pierre Saimain, Blois, F ance, 

1063. Tuomas Bennett, Birming! “ 
— of hoop or narrow strip iron.”—Petitions recorded 13th 

pril, 1866. 





rtain improvements in the | 


1119. Gzores WHILLOCK, = Improvements in und Youn 
1121. Groner BeryeMann, Gore ILLIAM BersEMANN, and JOHN ber 
JEMANN, Penton “ Improvements in cases or receptacles 
stamps, cards, and other 
1123. CoLLINson Na‘ - in engines, 


——— Navestock, Essex, “‘ Improvements 
, and implements employed in "ploughing and tilling land.”— 
1125. Ep Loi no, Todiorden, Yorkshi “Improvements in 
WARD or! 
chinery for aanmenie and spinning cotton other fibrous -- +B: 
1127. JoemuA Henry Witson, Cornholme Mill, near Todmorden, 
shire, Me np in ay or bobbins to be used in certain frames 
for preparing fibrous materials for spinning.” 
1129. CHARLES : AMES KgenaN and JOHN ALEXANDER KEENAN, Puteaux, 
Seine, France, “ © inguovenants in the manufacture of articles of lace or 


net 
131. WILLIAM Bunagr, § Chancery-lane, London, 
in the permanent ag of railways.” 
an communication from Moritz aD Nassau, 
1183, ALFRED Vincent NEwTon, C! -lane, } ea “ Improvements 
of surface condenser tubes, and in the tools to be used 
in the ous of retarding corrosion in steam boilers.”—A 
ween tee from William Judson, New York, U.S.—Petitions recorded 
2 1865. 


1139. eat CHARLES Borcurr, Wellington-street, Strand, London, “ An 


improved cutter.” 
1148. Joun Joszrpn Parkes, London-street, Paddington, Middlesex, ‘‘ Im- 
lor making communications from one pert of a 


rovements in paratus 
iddlesex, “A new or improved 


hy + hnilai 








therein, 


uilding to another.” 


1145. AARON ATKINS, Turn! 
shoe or sandal for taaliitating Se art 7 swimming. 


1147, Witiiam Epwarp NeEwrtoy, Chaney ene, Soe endon, ** Improvements 
in penholders or cases."—A communication from asson and 
Pierre Hubert Cary, Rue St. Sebastien, Paste, Porislone recorded 24th 


a 


7. Joun Spancer and Noan Gneeeeen, ibe. Yorkshire, «The appli- 
er Na rt be employed in the manufacture of 


carpets and hearth- 
9. N.B, = Improvement Chemical ray} Poa, & Midlothian, 
endie-making- % 


from, the distil palm oft ‘and other fata in x 
v ae 


— Petitions tnd J Ky 
14. Hgnry Luoyp, Liverpool, * Improveinents i in aon ge ee | 


parts of which improvements may be applied to 
26. G "Boe nas Holborn, Mo sce in 
EORGE T, “Im te 
for cleansing and polishing knives.”—Petition recorded 4th anuary, 


1865, 
29, Winttam Warson, Johnstone, Renfrewshire, N.B., “Improvements in 


eqpesetes for propelling 5th January, 1865. 
40. JoszpH EMILE ViGOULETE, Nelson-square, Comm -road, 
Surrey, “ Improvements in the treatment Se 


in apparatus for 
48. CuarLes Ds fam By London, “ its in locomotive 
“a. .""—A communication from Auguste de Bergue, Madrid, Spain. 
50, Tuomas pn | Newcastle-upon-Tyne, ard MARTIN * Dimprice 
enhall-street, 


Rucker, Lead London, “ mprovements in treating 
guano, 
53. GEoRcE RRYMOND, am, Geneva, “Im 


vements in the ) construe 


and o tim 





tion of 
recorded 6th January, 186. 
68. WILLIAM ra: Liverpool, ‘I 


+ 





dish,’ ‘ mY 


recorded 9th January, 1865. i 
73. SaMUBL SHaw Brown, Runcorn, Cheshire, “ Certain improvements in 
re. Wiuuiase Bat = 5 Gi Wolverhampton, Staffordshire, 

ILLIAM YLI88, pee! ireen, vi 

** Certain for strained wire or rod fencing.” 

var — wt Chane, aa London, ‘*‘ Improvements in prepari: 











A 865. 

140 Nicsouas Sisty, St. Laurence, near Bodmin, Cornwall, “* Imp: 

apparatus for pouring and decanting liquids.” 

1151. Gores Davies, Serle-street, Lincoln's-inn, London, “ Improved 
mag for securing buttons to fabrics. “—A communication from 

ae — Gordon and Edmund David Gilbert, Philadelphia, Penn- 
sylvan 8. 
1153. Sout NurgtTHALL Brown, Handsworth, ge and THomas 
EYKIN CLARE, Birmingbam, “ of 
ae and in preparing fuel to be used in the ude and melting of 
ron 

1155. Joun WitKuson, jun., St. Helen’s Mills, Hunelet, Yorkshire, ‘‘Im- 
proved means’ or apparatus for printing felts, floor-cloths, carpets, and 
woven fabrics.” 

1157. Witt1am ELpER, ayy :, Dement, N.B., “Improvements in 
ween | Lo or vessels, and in the machinery or apparatus connected 
there 

1159. Joun Coutins WickHaM, Elizabeth Cottage, Armagh-road, North 
Bow, and AvuGusTE EpwarD rot Bow — sim ng "Middlesex, ba Improve- 
ments in the of and in apparatus to be 
employed therein.” 

1161. WinttaM CiuaRK, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of soluble and assimilable superphosphates of lime by the 
application of phosphoric acid and acid phosphates.”—A communication 
from Lucien Henri Blanchard and mn Chateau, Boulevart St. 
Martin, Paris.—Petitions recorded 25th April, 1 

1165. CHARLES WILLIAM Haven, Seetighion “A new or improved 
fastening for fastening articles of dress, which said fastening is also 
applicable to the joining of belts and bands, and to other like pur- 


1169. RicHARD ARCHIBALD BROOMAN, yee hgoten, “A new or 
improved method of conditioning or pre fibres, threads, and 
fabrics, and apparatus to be employed there’ mk communication from 
Stanislas Vigoureux, 

1171. JoHN ALEXANDER Rowand, Hampton Wick, Middlesex, “‘ Improve- 
ments in photographic cameras,”—Petitions recorded 26th April, 1865. 











Inventions Protected for Six Months by the Deposit of 
a Complete Specification. 

1202. Peter ARMAND Le Comte Dz FONTAINEMOREAU, South-street, Fins- 
bury, London, “Certain improvements in apparatus for spinning silk 
and other fibrous substances.”"—A communication from Justin uis 
Auguste Aubenas, Rue de )’Echiquier, Paris.—Deposited and recorded 
29th April, 1865. 

1210. CuarLes EDWARD “> Rue Jean Jacques Rousseau, Paris, 
**Certain improvements in pumps.”—A communication from Armand 
Labarre and Aimé Bellet Dusoard, Rue Jean Jacques Rousseau, Paris.— 
Deposited and recorded 1st May, 1865. 


Patents on which the Stamp Duty of £50 has been Paid. 
1345. AveusTIN Moret, Roubaix, Nord, France.— Dated 6th May, 1862. 
1364. NicuoLas Woop, Hetton Hall, Durham, and Josern STOCKLEY, New- 

castle-on-Tyne, Northumberland. —Dated 7th May, 1862. 

1307. Hxnrt JuneL, Bordeaux, France.—A communication.—Dated 3rd 
May, 1862. 

1921. Jaues. MELLOpEW and THomMAs MELLODEW, Moorside Mills, Oldham 
Lancashire, and CaaRLes WILLIAM KESSELMEYER, Manchester. —Dated 
Srd May, 1862. 

1842. Bensamin Cooke, Frathy House, Anthony, Devonport, Devonshire. 
—Dated 5th May, 1862. 

1360. Partie HowaRD CoLoms, her Majesty's Dockyard, Devonport, Devon- 
shire.— Dated 7th May, 1862. 


| 1828, Herpert ALLMAN, Bedford-row, London.— Dated 5th May, 1862. 


1066. Joun Minton CourTAULD, Bocking, Essex, ‘‘ An improved safety | 


apparatus for steam boilers.” 
1068. ILLIAM b pe Chancery-lane, London, “Improvements in the 
fact or material to 
india-rubber. caer communication from Henry Loewenberg, New York, 
U.8., and Emile — Paris.— Petitions recorded 15th April, 1865. 

1070. Mark em Heywood, Lancashire, ‘* Certain improvements in 
looms for weavi a 

1071. ALEXANDER HENRY, Edinburgh, Mid-Lothian, N.B., “ Improvements 
in breech-loading fire-arms.” 

1072. Tuomas Newsiceins and ALEXANDER IJINDLE, Bacup, Lancashire, 
“ Improvements in wet gas meters.” 

1076. JoserH Dovean, Coed Talon, near Mold, North Wales, “ Improve- 
ments in apparatus for distilling hydrocarbons from coals, schists, and 
other minerals.” 

1078. Grorczk Witii1AM GarRoop, Woolmore-street, Mile-cnd, Middle- 
sex, “ a pet in the means of communicating and signalling 

guards, and drivers of railway trains.”—setitions 
recorded 7th ‘April, 1865. 


1080. Joun Crospie AITKEN HENDERSON, neyo = pe Clerkenwell, 
London, “ An improved manufacture of ladies’ skirts.” 

a Joun Topp, Greenwich, Kent, ‘‘ An improved machine for straighten- 

, bending, curving, and circling beams, bars, and plates of iron or 
ot er metals.” 

1084. THOMAS WHITEHEAD 4 NICHOLAS fem Holbeck, Leeds, ‘* Im- 

in hinery reparing, and drawing wool or 
other fibrous material. me Petitions pom F 18th April, 1865. 

1085. JoszpH GARDNER, RicHaRD Leg, and Grorgk HENRY WAIN, Liver- 
pool, and SAMUEL HARGROVE, CHARLES cae ieee and SAMUEL Har- 
GROVE, jun., Birmingham, ‘‘I ts in the manu- 
facture of malleable iron sheaves and bashes for “pulley blocks.” 

1086. James EpwarD HYDE ANDREW, Audenshire, Lancashire, ‘‘ Certain 
improvements in looms for weaving.” 

1088. RaLpH AvGusTiINE Jones and Joseru Hepees, Aylesbury, Bucking- 
hamsbire, “ Improvements in and apparatus for communicating intel- 
ligence by means of electricity.” 

1090. Wittiam Ruiwpgut, Crosby Hall Chambers, Bishopsgate-street, 
London, “ Improvements in the means of covering railway trucks, vans, 
and other es.” 

1092. Grorez TomLixson BousFizLp, Loughborough Park, Brixton, Surrey, 
‘‘ Improvements in breech-loading fire-arms.”—A communication from 
Henry Oliver Peabody, Boston, Massachusetts, U.S.—Petitions recorded 


19th April, 1865. 
1097. Davip Hancock High a Buckinghamshire, and Tuomas 
mprovements in apparatus for communi- 














Evans, Eastcheap, London, i“ 
cating and signalling between passengers, guards, and drivers of railway 
trains by day or by night.” 
1099. MEGUERDITCH Hovsssrian, Manchester, “ Certain improvements in 
_ = '—A communication from Dikrau Oumedian, Constantinople, 
rkey. 
1101. Witt1aM CiarK, Chancery-lane, London, “Improvements in taps or 
Cn Amt "—A communication from Oscar Planet, Boulevart St. 
artin, 
1105, WiLuiaM BEAVEN, — Farm, Westbury, Wiltshire, ‘‘ Improve- 
ments in app g, sifting, or riddling corn, grain, and 


seed.” 
1107. Henry CAUDWRLL, Oatlands House, Shillingford, Oxfordshire, ‘‘ Im- 
provements in the vaacrecen- ped * ships of war and floating batteries, 








part of whicb i Pp to land fortifications.” — 
Petitions recorded 20th April, | 1868. 
= Ry Simson Bucuanan, Liverpool, “I its in protecting 





ines. ” 


tal designs on g 
Russell-street, and WILLIAM Dean, Stafford- 





nit. hens 


or 


SCARRATT, 
street, Longton, «« Improvements in taking impressions from the in 
ot <4 and in surfaces.” _ 


transferring the same on to various 


be used as a substitute for | 





1337. JamMEs Roscos, Bell- lane, Leicester.—Dated 5th May, 1862. 
1340. Joun Henry Jonnson, Lincoln’s-inn-fields, London.—A communica- 
tion.— Dated 5th May, 1862. 
— WittiaM RIDDLE, Gerrard- street, Islington, London.—Dated 8th May, 
862. 


1967, Pav. CHENAILLIER, Paris.—Dated 6th May, 1862. 

1358. Evaexe Bourdon, Paris.—Dated 7th May, 1862. 
1389. LxopoLpD D’AUBREVILLE, Boul tde 8 
nication.—Dated 9th May, 1862. 

1343. Tuomas Capoure@, Rue St. Martin, Paris.—Dated 6th May, 1862. 

1362. Tuomas HENRY "Horwoon, Hulme, Manchester.—Dated 7th May, 





g, Paris.—A commu- 


1862. 
1369, Gzorcr TOMLINSON BousFigup, Loughborough Park, Brixton, Surrey. 
—A communication.—Dated 7th May, 1862. 
1378. WituiaM SouTHwoop, Kensington, Middlesex.—Dated 8th May, 1862. 
1381. Cuaries Lune.ey, Deptford, Kent.—Dated 8th May, 1862. 





Patents cn which the Stamp Duty of £100 has been Paid. 
985. Joun TayLor, Roupell Park, Streatham-hill, Surrey.—Dated 3rd May, 
1858. | 


992. WiLL1aM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 4th May, 1858. 

999. WiLLIAM Symon HoLuanps, Anchor-terrace, Mawbey-road, Old Kent- 
road, Surrey.— Dated 5th May, 1858, 

1111, Jenemian Brown, Smethwick, Staffordshire, — Dated 19th May, 1858. 





Notices to Proceed. 

3219. James Doper, Manchester, “ Im its in apparatus for roll- 
ing, shaping, and forging *file-blanke, ’ *flyers,’ and other metallic 
articles of small dimensions.”— Petition recor rded 28th December, 1864 

3236. Thomas Richarps HARDING, Leeds, in t 
for the manufacture of pins and hackles or gills.” 

3237. Joun Dopp, Oldham, Lancashire, ‘‘ Improvements in mules for spin- | 
ning and doubling. ”— Petitions 

3244. ELpert Peace, New York, U.S., “ Improvements in "geographical | 
globes and illustrative objects to be used therewith.” 

$245. ALEXANDER SEPTiMUs MAcRAB and Avaanas Bay.ey, Liverpool, 
** Improvements in the burners of hydrocarbon fluid lamps. 

3248. HENRI ADRIEN yy Porchester-terrace, Eapoweter, Middle- 


“] 








PY 





se pr y for nag et for horses 
and other animals, mA communication from Hector Edouard Bastien, | 
La Vilette, Paris. 


$251. WiLL1AM Henry Brown, ,Park Wood Springs, Sheffield, “ Improve- 
ments in the manufacture of - steel and other metallic tubes.” 
— Petitions recorded 30th December, 1 

3256. THoMas RICHARDSON, Newcastle-upon -Tyne, “‘ Improvements in the 
manufacture of manures.”— Petition recorded 31st December, 1864. 

3. Montacus Ricuarp Leverson, Bish street Within, London, 
“ An improved method of my ay and other mineral phosphates. ” 
== communication from John Oliver, Paradise House, Kilburn, Middle- 


> "Ewan BgavaN, Birkenhead, Cheshire, and Apet FLEMING, Liverpoo pes, 
“An improved jacket or protector for metallic and other ‘Vessels 
structures containing solid substances, liquids, or gases, to provent 
radiation ot heat from, or communication of heat to, such vessels and 
structures.” 

JouN FREDERICK PARKER and JosePH TANNER, Birmingham, ‘‘ Improve- 
ments in the manufacture of oxygen gas, and in treating and econo- 
mising the residual products of the raid manufacture.” 


— 


6. 














| 8d. ; 
8 





. JosEPH SMITH, (fon , Bishopwearmouth, and Joun WILLIAMSON, —- 
ton Colliery, Durham, “An improved method of and 
——— the axles or journals of coal or ironstone wagons Semave or | 
of other carriages or rollers used upon tramways or railways, for carrying | 
mineral or other material.” 


recorded 10th January, 1865. 
82. Joun Freperick SPENCER, pon-Tyne, “ Imp its in 
——— - mtn | the valves aden and other engines.” — Petition 
recorded 11th January, | 
101. nea BARNES, ‘Davi Hancock, and Epwarp Cowrs, Myseaie, 
Buckingh re, ‘“‘ Improvements in the method of and apparatus for 
ism as a brake power to railway and other 


107. Joun Burp Hut, Springbank, Stirling, N.B., “‘ A new or improved 
kind of signal for communicating between persons travelling in a 
bay and the guards or conductors, or —, officials in charge for 
the time of the train of which such carriages form part.”—Petitions 
recorded 12th January, '865. 

119. Ggorer a Serle-street, Lincoln’s-inn, London, ‘‘ A method of 

ng incrustation or calcareous deposite in 
team boilers. MMA communication from Alexander Forbes Porter, 
Philadelphia, Pennsylvania, U 8.—Petition recorded 14th Jan . 1865. 

138. Grornes ToMLINSON BousFiELD, Loughborough Park, Brixton, jurrey, 
“Improvements in breech-loading fire-arms.”—A communication from 
_ Fitzgerald, Boston, Massachusetts, U.S.—Petition recorded 16th 

‘anuary, 1 

140, RicharD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in ti phosphates of lime and salts of potass and soda, in order to 
= or cultural uses,”—A communication from George’s Ville, 


8, 

141. Francis Henry Lakin, Aberdeen, N.B., ‘Certain improvements in 
the manufacture and construction of pianofortes or similar stringed 
instruments.”’— Petitions recorded 17th January, 1 

177. WitttaM CuarK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for taking up and delivering mails and other parcels in railway 
trains while in motion.”—A communication from Julien Eugéne Cuvier, 
Boulevart St. Martin, Paris.—Petition recorded 20th January, 1865, 

291. ANDREW MurRaay, Lamb’s Conduit-street, ae — “ Im- 
provements in the manufacture of shoes, and in apparatus 
therefor.”— Petition recorded 2nd February, 18665. 

410. James GResHAM, Atlas Works, Manchester, “ Improvements in and 
applicable to that "and similar apparatus for raising and forcing fluids 
and ss steam boil _ hasee as Giffard’s Injector.”—Petition 
reorded 14th Februa: 

538. PsTER ARMAND "Lacours DE FONTAINEMOREAU, South. street, Fins- 
bury, London, « Certain i in the of madder and 
the ”“—A communication from Jules 
Pernod, Avignon, France.—Petition recorded 25th February, 1865. 

562, WILLIAM BELL DaLsToy, Brecon, South Wales, “‘ An improved atmo- 
spheric pressure lamp for the burning of benzole, paraffin, naphtha, or 
other volatile oils, which lamp may be used for all the purposes 
which lamps are usually required, either for ligh , cooking, heating, 
or other purposes.”—Partly a communication from ohn Joseph Riddle, 
Cincinnati, Ohio, U.8.— Petition recorded 28th February, | 

585. SAMUEL Cuatwoop, i Lancashire, ** Improvements in the 
manufacture of safes, and in apparatus connected therewith.”—Petition 
recorded 2nd March, 1865. 

749. Groner Disury and Fraeperick Brasy, Fitzroy Works, Euston-road, 

ndon, ‘ Improvements in posts or supports for telegraph wires, also 
applicable to meg or ao employed for other purposes. "Petition 
recorded 17th 

837. JAMES Samer i Plymouth, Devonshire, “‘ An inpened 
gl for washing, wringing, and mangling.”—Petition recorded 24th 

larch, 1865. 

1004. ALFAaED "Homrray, Witley Lodge, Halesowen, Worcestershire, ‘‘ Im- 
provements in the mode of making or forming the links of iron or steel 
chains and chain cables, and for machinery to be used therein.” —Petition 
recorded 8th April, 1865. 

1052. Herman Leonnaarnt, St. Gall, Switzerland, ‘‘ A new motive power 
engine.” — Petition recorded 12th April, 1865. 

1060. James Rippon, Sheffield, ** Imy tus for lubricating 
spindles, shafts, or other frictional curfaces."--A' comenunication from: 

illiam’ Francis Rippon, Providence, Rhode Island, U.S.—Petition 


recorded 13th April, 1865. 
, Essex, ‘‘ An yoy safety 
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1066. Joux a CourTAvuLD, Bocking, 
b "——Petition = ew 15th April, 1 

1082. Joun Toop, Greenwich, Kent, ** An improved machine for straight- 
ening, bending, curving, and circlin 4 beams, bars, and plates of iron or 
other meta!s.”— Petition recorded 18th April, 1865. 

1092. Grornes TomLInson Bovusrie.p, Loughborough | Park, Brixton, 
Surrey, “ Improvements in breech-loading fire-arms.”—A communica- 
tion from Senay Oliver Peabody, Boston, Massachusetts, U.S.—Petition 
recorded 19th April, 1865. 








And notice is hereby further given, that ali persons having an interest in 
op any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
a within Coeneene pet afer ( the date of the Gazette 
and of the Journal in which this notice ie ia issued. 


List of 8 catio. Published d the week 
of Specifi Moth Maned FS oe ending 


1554, 44. ; 1550, 84. ; 
1668, 4d.; 1569, 
1576, 4d. ; 

; 1582, 4a. 





3, 1549, 1s, ; 1558, 4d. ; 
564, ; 1567, 10d. ; 

;'1673, 1s. 64. ; ; 1574, 4d. ; 
1579, 4d. ; 1580, 8d. ; 1581, 1s. ; 
; 1585, 104. ; H 1586, 4d. : 1587, ‘4d. ; 1588, 1s. ; 1589, 
1590, Ay ‘1691, 8d. ; 1592, 23, 2d, 3 1593, ad. ; 1504, 4s. 2d. ; 1595, 
596, 1s. 6d. ; ; 1597, 6d. ; =, 8d. ; ” 1599, 6d. ; ‘1600, 4d. ; 1601, 4d. ; 
1602, 10d. ; 1604, 4d. ; 1605, is. ; 1606, 8d. ; 1607, 6d, ; 1608, 4d, ; 1611, 
8d. ; 1612, "4s. 4d. 


5%, 4d. ; 1638, Is. 6d. 
1560, “4a. ; 
8d, 51570, 
1576, 10d. 
1588, 4d. 





*,* Specifications will be forwarded by ee receipt of the amount 
of price and postage. Sums exceeding 68. must be remitted by Post- 
office Order, made payable at the Postoffice, 5, aa igh Holborn, or Mr, 
Bennet Woodcroft, her ays Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following iptions made Abstracts prepared expressly 
fw Enoteann a the fe oer Ne lajesty's Commissioners of Patents. oat 


Cass 1.—PRIME MOVERS. 
Sactadiing Finel, Aiea Ee Horse, “mamed Water 
Mills, Gearing, Boilers, Fittings, 


MM, 2 ont 


goa differential 
machines.” 





2625. A. Murr, 
motion) —— to tain screw bears, and pe Ad 
—Dated wAth October, 1864. 


and hasa 

| and so forms the nut ‘which Lag 8 ay tet eh 
| of the body of the jack. Now, these improvements 

ing the worm wheel for actuating the wheel in two parte or discs, one 
' forming the female screw or nut, in the ordinary manner, and the 


in chinery for the 
d,’ and other tobacco.”— Petition -. 
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THE ENGINEER. 
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part being bored out so as to slide over the thread of the screw ; this last- 
named part has a key imbedded in its central hole or bore which slides in 
a key-bed or groove cut longitudinally down the screw, and is pre- 
vented from turning withvut turning the screw at the same time, while the 
screw itself may work up and down in the ordinary manner. These parts or 
dises, when together, resemble a single ordinary worm wheel, but the part 
which forms the female nut is constructed with one or more teeth or cogs, 
wore or less than the other part, sothat, when geared into and actuated by 
a singe endless worm, one part causes the screw to rise or fall, while the other 
turns the screw alino-t as fast or a little faster in the opposite direction, 
thereby obtaining differentia! mution by which an indefinite amouat of 
power is gained.—Not proceeded with. 

2629. G. Scuors, Paris, “ Rotary engine actuated by the dowhle action of 

stewm ov any other moving fluid.” —Dated 24th October, 1864. 

By the engine, the subject of this invention, the patentee gets directly a 
rotary motion, not of a piston in the cylinder as hitherto done with engines 
of this kind, but of the cylinder around the piston, which has never 
done before. The engine is impelled by a double action of the steam, or 
any other fluid, that is to say, the said steam, gas, or compressed air exerts 
at the same time its action at ! oth ends of a same diameter of the cylinder 
on movable paddles upon which it presses and cannot escape, being pre- 
vented b: itabl tallic and expansible packings. Four paddles are 
adjusted in the cylinder, being fitted on shafts the ends of which run 
through both tops of the cylinder in stuffing-boxes ; the outer ends of the 
said shafts are fitted with cams carrying small rollers, and spring beams bear 
at both ends on the rollers to help the regular motion of the paddles. 
The said paddles are so combined that they work two at once by turns, 
viz., two opposite paddles are impelled at the same time by steam, while 
the two other ones suffer it to escape after running a quarter of a revolution 
under its pressure. ‘The effect produced by steam or any other fluid work- 
ing at the outer end of the radius of a running cylinder according to this 
system may be compared to the effect of water working at the end of the 
radius of a water wheel, but for radii of the same length. In the first case 
the effect produced is double, since the steam works at the same time at 





shuttle is carried across the work. On the return stroke of the driving 
plank that which was the back becomes the front of the shuttle, and the 
action is similar to that just described, and so on. 

2640. S. Suaw, Dreylesden, Lancashire, “ Looms for weaving.” —Dated 25th 


danted 


which can be made at pleasure to open or c' the top of the 
chamber. The said fits accurately between the sides of the breeeh 
hamber, and is guided in its motion by a pin 


2 
5 





This invention consists, First, in an improved sliding motion Pp 
working any required number of healds. Frm the tappet shaft of the 
loom the inventor gives motion to a vibrating lever for giving movement 
to a set or series of bowls or rollers at each side of the motion, which bowls 
act upon the heald levers, according to the batten, hy means of inclined 
levers jointed to the aforesaid heald levers, the inclined levers being acted 
upon by fingers or levers worked by the pattern ey/inder or chain, so that, 
when a bow! is at one side of the incline, it moves the heald one way, and 
when at the other side the reverse way, there being in the heald levers 
other inclines for enabling the bowls to place all the levers level and close 
the shed after the shuttle has passed — it. These arrangements give 
the up-and-down movements to the in a positive manner, without 
the use of the ordinary springs attached to the tops or bottoms of the 
healds, and, therefore, there is greater certainty of action and less wear 
and tear. This improved sliding motion can be worked by Jacquard 
apparatus or other arrangements for giving the pattern, but, when lags are 
employed on a pattern cylinder or chain, he forms each lag of a metallic 

late, and places upon it a number of bent springs to act as pegs, the plates 
ing punched or their edges bent for the purpose of holding the springs. 
This improved chain or lattice, being all of metal, is not affected by changes 
of temp , and is, therefore, not liable to be out of order. Secondly, 
the inventor employs improved arrangements for regulating the action of 
shuttle-box motions. He uses one or more metal or other plates, bars, or 
levers having blanks or holes similar to the cards of the Jacquard appara- 
tus. The said plates move to and fro on a movable frame or carrier, and 
also slide to and fro in a reverse direction according to the pattern, the 
blanks giving motion to the rods and levers which change the positions of 
the shuttle-box and shuttles, and the holes preventing any action. For 
giving the sliding motion to the plates for the purpose of changing the 
iti of the blanks, he connects them to any of the levers of the 








the end of two opposite radii. It is obvious that the power obt by 

such a machine will be proportionate to the length of the radius of the 

cylinder, but as the chamber or compartments receiving the steam can 
be enlarged or their size restricted at pleasure, a larger cylinder could be 
made te «pend no more steam than a smalier one. 

2632, R A. Brooman, Fleet-street, London, “‘ Apparatus for consuming 
smoke in steam boilers and other furnaccs and fire-places.”—A communi- 
cation.—Dated 24th October, 1864. 

This invention mainly consists in forming chambers or hollow partitions 
in metal or refractory material between the fire-place and the draught to 
the chimney, and in the employment of hollow sectors or tubes supported 
by and passing through between the chambers or partitions. The sectors 
or tubes should be partly covered by, or enter at bottom, a layer of ashesor 
cinders before the fire is made up. When the fire is lighted the current of 
air entering by the furnace door impinges upon the burning fuel and directs 
the flame and other products of combustion into the chambers or hollow 
partitions near their upper part ; the products of combustion pass down 
these chambers, then through the layer of ashes beneath the burning fuel 
into the hollow sectors, and thence into the flues.—Not proceeded with. 
2639. R, A. Brooman, Fleet-street, London, ‘‘ Blast and other furnaces,”— 

A communication. — Dated 25th October, 1864. 

In this invention the fuel is placed in a space separate from that which 
receives the ore ; the air for supporting bustion is di d by blast or 
suction upon the fuel. The feed of fuel is effected without the vessel which 
contains it communicating with the outer air; a pipe draws the inflamed 
gases to melt the ore. The invention cannot be fully described without 
reference to the drawings.—Not proceeded with. 

2644. W. Cuark, Chancery-lane, London, ‘‘ Rotary engines.”—A communi- 
cation.— Dated 25th October, 1864. 

This invention relates to an improved rotary engine, also serving as a 
pump or blowing engine. The apparatus is furnished, First, with a piston 





shedding motion, the movements of which are regulated by the pattern 

cylinder or chain.—Not proceeded 5 

2642. G. E. Donistuorps, Leeds, “ Machinery for bing wool and other 
Sibres.”— Dated 25th October, 1364. 

In place of employing tubes the ends of which come up to the outer row 
of teeth of the comb, the patentee, according to this invention, employs 
tubes that project over its teeth, each tube being formed with a number of 
transverse slots on its underside, into which the rows of teeth of the comb 
are received when the sliver is lying in the comb. By employing tubes 
that thus project over the teeth of the comb to carry the slivers, much 
broader combs may be employed than heretofore, so that, when combing 
wool of long stable. the comb may be of sufficient width to allow of the 
whole length of fibre lying in the combs. 

2649. J. Hab, Glassop, W. DUNKERLKY, Dukinfield, and 8S, Scuorieup, 
Ashton-under-Lyne, ‘‘ Machinery for preparing cotton, dc.” —Dated 26th 
October, 1864. 

This invention cannot be described without reference to the drawings. 
2652. J. and R. Cunninenam, Paisley, ‘‘ Weaving ornamental fabrics.” — 


Dated 26th October, 1864. 

In practising this i the patentees adopt weaving arrangements 
such as produce on each side or face of the fabric the “* plain cloth” texture 
known as “once drawn p on two leaves.” In commonly weaving 
such a cloth single faced, that is with a perfect pattern on only one side or 
face, with “ split” or “ two thread” harness, that is with two warp threads 
passing through each harness mail or eye, the heddles or healds are made 
to show only one-half of the “yr on the right side, the remaining warps 
never appearing on the right side, but being worked into cloth by the 
** ground” shot, or being ‘‘ dumb flowered ” by one of the right side shots, 
for the purpose of fixing the es and of preventing their loosen- 
ing should their floating portions subsequently cut away. By this 
i tion, h the use of a ground shot, or the dumb flowering of a 











carried by a wheel forming one side of the steam chamber or cy , an 
communicating motion to the driving shaft. Secondly, with a slide valve 
also serving the double purpose Of admitting steam into the cylinder and 
at same time forming a ble button or abut in the said cylinder, 
which double action of the slide ia obtained simult ly. These two 
principal parts are enclosed in a circular chamber forming the remaining 
portion of the cylindrical surface. 

2648. J. E. F. Lupexe, Stonefleld-street, Islington, and D, WiucKens, Union- 
square, Southwark, ** Motive power by copilliary attraction.”—Dated 
26th October, 1864. 

This invention cannot be described without reference to the drawings. 


CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2616. J. Scarisprick, Prescot, Lancashire, ‘‘ Apparatus for signalling on 

railway trains.” —Duted 22nd October, 1864. 

By day this signal consists of arms or levers, capable of being thrown out 
or raised up from the top or other part of a railway carriage by a pas- 
senger pulling a handle, provided for the purpose in each compartment of 
a railway carriage. By night, lamps with coloured glasses are attached to 
the said arms or levers.—Not proceeded with. 

2616. H. Birp, Wakefield, “‘ Apparatus for stopping locomotive steam en- 
gines and railway carriages by the application of steam power to the 
working and management of railway brakes.”—Dated 22nd October, 
1864, 

This invention cannot be described without reference to the drawings. 
2626. E. E. Coubey, Fileel-atreet, London, ‘* Propellers." —Dated 24th October, 

1864. 
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This invention relates to p 3 for and other vessels, and 
consists of the following improvements in the forms and dispositions of 
the vanes or blades and shafts, by which the action of the screw and paddle 
are combined in each propeller, The patentee proposes to form the pro- 
pellers by fixing a number of flat blades or discs upon, and radiating from, 
a centre boss, shaft, or axis, so as to revolve therewith. He sets the blades 
at an angle of 45 deg., more or less, with the axis of the shaft with which 
the, revolve. He places one of the propellers thus formed on each side of 
the ship or vessel at the stern, or at the run or dead wood, or at both, or 
in a hollow at the midship section, or in any other position between the 
stem and stern ; in all cases, the propeller shafts are placed at an angle of 
45 deg., more or less, with the ceutre line of the ship or vessel, and at an 
angle of 90 deg., more or less, with each other. By this mode of forming 
and disposing the propellers the blades or vanes enter and leave the water 
obliquely; while at their greatest immersion their propelling surfaces are 
direct, or at right angles to the way of the ship The edges of the blades 
may be straight or curved, and they may either be fixed upon their shafts, 
or fitted thereto, so that the angle therewith can be increased or diminished, 
The propellers may be either coupled and driven together, or be discon- 
nected and driven singly in the same or in opposite directions, for effect- 
ing a rapid evolution of the ship. The propellers are intended to operate 
when wholly or partly submerged. 

2638. J. Tare, Bermondsey, “ Signalling on railways.”—Dated 25th October, 
86: 

Hitherto the distance signal on railways have been worked with one 
wire only from the quadrant. Now this invention essentially consists in 
the employment of two wires tor that purpose, and in the following 
manner: ‘Ihe ;atentee attaches to the lower end of the lever, which 
works in the ordinary quadrant, a wire, which is led to the signal and 
there united to a chain passing partially round the pulley or wheel, ‘the 
other end of this chain is united to a second wire, which is carried back to 
the quadrant lever. ‘Thus, on communicating motion to the quadrant 
lever, the pulley or wheel at the signal will be set in motion with much 
greater steadiness and regularity than has been hitherto attained. 

2645. J. Dannatr, Sunderland, ‘ Composition for preventing the fouling of 
bottoms of ships and vessels.” —Dated 26th October, 1864. 

This composition is formed of resin, tallow, and corrosive sublimate, the 
proportions of the several ingredients which the patentee prefers being 
approximately as follows ;—Resin, ten and a haif parts ; tallow, three and 
a half parte ; and corrosive sublimate, two parts, the same being intimately 
mixed together, 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 


2€30. J. Situ, Leicester, ‘ Improvements in battens and in gear for com- 
municating the to-and-fro motions to the driving planks of battens."— 
Dated 24ih October, 1864. 

This invention consists in fitting levers upon a ‘plate on the sole of the 
shuttle, in forming guides upon the facing boards, and in providing notches 
in the driving plank, into one or other of which the levers are made to take 
in order to the shuttle being carried across the warp. The levers are 
centred upon studs on the sole plate; the long arm of the levers is bent and 
carries a friction roller; and a spring acts upon the short arm to keep the 
long arm within the shuttle, except when made to descend into the notch 
in the driving plank. Upon the front of the shuttle, reaching one side of 
its work, the friction roller of the front lever comes in contact with one of 
the guides on the facing plate, and is thereby depressed and guided into 
one of the notches of the driving plank, whereby the shuttle is carried 
forw ard; then the lever at the back of the shuttle is forced up by the other 
guide out of the other notch in the driving plank, and drawn within the 
shuttle by the spring acting on the tail or short arm of the lever, and the 





. ’ 
shot, is dispensed with, and the half of the warps thus left free is used for 
the other face of the f so that no additional warps are required for the 
two-faced fabric beyond what are ordinarily used for a one-faced fabric of 
the kind hereinbefore referred to, 
2654. R. Hart and J. F. Caper, Dundee, “‘ Preparing jute.”"—Dated 26th 
October, 1864. 

In practising this i tion there is used a broth or soup containing 
fatty and oleaginous matters, and which is prepared from dead animal or 
fishy substances by slowly boiling them in water until a consistency is 
attained short of that with which the broth solidifies when cold. When 
the broth is cold any matters separating from the main portion and rising 
to the surface should be skimmed off or removed. In some cases, as, for 
example, when it is desirable to prevent the broth from rapidly decompo- 
sing, there is mixed with it a decoction or infusion of linseed.—Not proceeded 
with, 








Crass 4.—AGRICULTURE, 
Including Agricultural 4 4 indlasses, Implements, Flou™ 
c. 


2615. R. Hornspy, Spittlegate Ironworks, Grantham, ‘‘ Reaping and mowing 
machines.” —Dated 21st October, 1864. 

In reaping machines the crop, after it has been cut by the knife, has, in 
some cases been made to fall on to an endless apron, or on to bands or 
chains, which, travelling, discharge it either at the side or at the back of 
the platform, When the disc is at the back it leaves the track for the 
machine at its next passage incumbered, while if it be at the side it obligesthe 
placing of the main carrying and driving wheel in front of the finger bar, 


4 or 
chamber taking into a longitudinal slot or slots in the edge or edges of the 
said plate. At the rear end of the breech chamber, and near the bottom 
thereof. a lever is jointed at its lower end, the said lever being in the form 
of a strong flat plate, which acts as a support 





of the said lever or 
Riot ing in the 





ge, as P 

supporting plate passes through a long or op 
middle of the covering plate of the breech chamber, the said slot bein; 
equal in breadth to the ede of the said lever, and the top end of the sai 
lever or plate is connected by a link at its edge to the end of arod or 

dle working through a loop or guide on the tail or rear end of the said 
covering plate. When the plug or closer has been pushed home, so as to 
close the breech end of the my the top of the breech chamber is covered 
by the sliding plate, and the slot or opening in the sliding plate is closed 
by the depressed lever or supporting plate, which is now situated longi- 
tudinally in the breech chamber, its free end bearing against the back of 
the plug or closer. and thereby holding the said plug or closer 
firmly in its place during discharge. ‘The free end of the lever 
or supporting plate is curved of the figure of a portion of a circle 
struck from the centre on which the said lever turns, and in the back 
of the plug or closer, or the end of the covering plate carrying the 
plug or closer, recess or shoulder is formed of a corresponding figure, 
against which a recess or shoulder the free end of the lever or plate 
when shut down, and firmly holds the plug or closer in its place during 
discharge. In order to withdraw the plug or closer from the end of the 
barrel, and open the breech chamber for recharging, the rod or handle is 
pulled towards the butt end of the gun, the lever or supporting plate is 
thereby lifted in the slot in the covering plate, and its end withdrawn from 
behind the plug or closer and raised above the slot in the covering plate. 
By the continued motion of the rod or handle the piug is removed from 
the end of the barrel, the covering plate is drawn from the top of the 
breech chamber, and the lever or supporting plate is raised vertically. The 
cartridge can now be introduced through the open top of the breech 
chamber into the barrel. After introducing the cartridges by pushing the 
rod or handle towards the muzzle end of the gun, the plug or closer is 
made to enter the end of the barrel and close it, and the covering plate is 
at the same time made to cover the top of the barrel, and partly to depress 
the lever or supporting plate. By the further motion of the rod or nandle 
the lever or supporting plate is fully depressed, and its end made to bear 
firmly against and support the plug or closer. ‘the gun is then ready for 
discharge.—Not proceeded with, 
2622. W. Pitts, Brompton-road, London, “‘ Projectiles for artillery.” —Dated 

22nd October, 1864. 

This invention has referenceto projectiles having backs intended to expand 
or open and close, or partly close the windage in the gun, or to take or 
receive therefrom the form of its rifling, so as thereby to acquire motion 
and consists in making the cuts tr ly gential to the axis, an 
longitudinally skew or inclined thereto, so as that in the expansion, the 
cut surfaces may close or partly close or lap against or approach each other. 
The exterior of the cup-shaped back may be either circular in transverse 
section, or shaped, or partly shaped, to the form of the rifling. The hollow 
or cup-shape of the back may be obtained by the form of the solid mass of 
the shot, or by a belt, ring, or piece fitted or added thereto.—Not pro- 
ceeded with. 

2623. W. Ricnarps, Birmingham, ‘‘ Improvements in cannon and cartridges 
and in fire-arms.”—Dated 22nd October, 1864, 

In constructing cartridges for cannon it is now common to attach to the 
fore part of the woollen powder bag a case of thin metal containing grease, 
which, when in the gun, is situated within the powder and the projectile, 
and on firing the case is collapsed and the lubricates the bore of the 
piece. Grease has also in other ways been applied between the powder 
and projectile. Now, ding to this in ion, the patent ploys & 
cap of felt or similar material, saturated with lubricating material; this 
cap is moulded to fit truly the bore of the gun, and the fore end of the 
woollen or other powder bag or case tits intoit. With this arrangement 
the charge will occupy less room in the bore of the piece than when a 
collapsible lubricator is used, as the dist: b n the projectile and the 
powder will be less. On firing the charge, the lubricating cap is driven 
through the bore after the shot, and its sides are, by the pressure of the 
gases behind it, pressed strongly against the sides of the bore, which is, 
consequently, effectually lubricated and cleaned. He prefers to make this 
lubricating cap of a coarsely woven and thick woollen fabric, varying, say, 
from one eighth to one quarter of an inch in thickness, according to the 
size of the gun. Of this fabric he makes a tube of the diameter equal to 
the bore of the gun by sewing together the edges of a strip, the length of 
the tube corresponding with the depth of the cap which it is desired to 
make. Into this tube an end is firmly sewn, and the cap so produced is 
then saturated with the lubricating material, which it is desired to employ ; 
it may be wax and tallow, or other material heretofore employed for 
saturating lubricating wads. The cap so saturated is placed on a mandril 
and pressed into a metal cup or mould, by which it is brought to the 
proper form, both inside and out, that is to say, it is made cylindrical, and 
of a diameter sumewhat smaller than the bore of the gun, the cylinder 
being closed in front by a flat or nearly flat end; the angles, however, are 
rounded off. The lubricating material having set, serves to keep the cap 
in form after it is withdrawn from the mould and mandril. The length of 
the cylindrical portion of the cap should not be less than about the radius 
of the bore of the gun. In some cases, however, he makes the length of 
the cap considerably greater, particularly when a lubricating cap is applied 
also at the rear of the cartridge, and then he makes the two caps to meet 
in the centre of the cartridge, and enclose it entirely ; the caps then serve 

















and this, for reasons which it is unnecessary to give in detail, Pp 
the arrang of t hi A ding to this invention the patentee 
arranges endless chains to travel in a diagonal direction, or in a direction 
inclined to the finger bar at a considerable angle, and by this arrangement 
the chains carry the cut crop sideways to clear the track, as when endless 
chains travelling parallel to the finger bar are employed, and at the same 
time the arrangement admits of the main carrying and driving wheel being 
placed behind the finger bar. He prefers to employ these diagonal carry- 
ing chains in combination with a tilting platform, somewhat similar to 
that heretofore employed for receiving the cut crop, and when a suflici 





very effectually to protect the cartridge from wet. For breech-loading 
muskets and fire-arms he constructs a cartridge having copper or metal 
capsules at the back, and, to ensure a tight joint when the charge is fired, 
he makes the capsule solid for a short distance up the cartridge by filling it 
for the required length with pulp, saturated felt, or similar material ; and 
in order to explode the cartridgein advance of thissolid ack he arranges the 
fulminating material around the inside of the capsule aring justinadvance of 
the solid back, and the cartridge is exploded by puncturing or striking its 
side at a short distance in advance of its rear end. This arrangewent enables 
the pat to employ on the fire-arm a lock of ordinary construction with 





quantity has accumulated dropping it on to the land amongst the stubble. 
‘the tilting platform may conveniently, in any arrangement, be jointed at 
the frout to the finger bar, and incline upwards from it, while it is receiving 
the cut crop ; when sufficient is lated, the platform is depressed by 
the workman down on to the endless chains, and teeth on the chains then 
project up through slots in the platform and sweep the crop off so as to 
discharge the crop in bundles, 


Cass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, sc. 

2627. S. S. AnpBRSON, Bishop Auckland, Durham, “ Manufacture of bricks, 
tiles, &c.”— Dated 24th October, 1864. 

This invention consists in the construction at the end of the pug mill, 
remote from that at which the raw material to be moulded is introduced, 
of a cylindrical chamber, the diameter of which is less than that of the pug 
mill. Within this chamber, and mounted upou the revolving shaft of tie 
pug!mill (which shaft passes into the chamber), the patentee places a double- 
threaded screw large enough to fill the area of the chamber, allowance 
being made for the rotation of the screw within the chamber. his double- 
threaded screw receives the clay or other plastic material from the pug 
mill (where it has been tempered), and propels it in a straight and con- 
tinuous stream through a die or dies fixed at the end of the chamber remote 
from the pug mill. 

2636. J. Heap, Ashton-under-Lyne, aad 'T. Jouuny, Warrington, ‘* Ma- 
chinery for measuring clay, and moulding the same into bricks and tiles.” 
Dated 25th October, 1364. 

This invention cannot be described without reference to the drawings. 
2643. E. B. Winson, Strand, London, “* Fire-places."—Dated 28th October, 

1864, 

This invention relates to improvements in the fire-places described in the 
specification of letters patent granted to the present inventor the 16th of 
January, 1864 (No. 128), and consists in making such open fire-places with 
a perforated bottom, sides, and back, applied either separately or in com- 
bination with each other. A chamber is also added round the fire-place 
for the reception of the gases and products of combustion on their passage 
to the flue or chimney, suitable openings being supplied at the sides or back 
of the grate, or at the sides and back thereof, for the passage of the gases 
and products of combustion into this chamber, these openings being so 
situate as to insure a downward draught or current which may be regulated 
by valves or dampers. A closed draw or box is fitted under the bottom of 
the grate to receive the ashes.— Not proceeded with. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, §c. 


2609. S. Westwoop, Aston, and H. Broapuurst, Birmingham, ‘* Breech- 
loading fire-arms.”—Dated 21st October, 1864. 

This invention consists in the arrangement oz combination of parts 
hereinafter described for opening and securely closing the breech ends of 
ee ~~ 3 invention may be applied to —— for 
military purposes, and to fire-arms for sporting purposes. In con- 
structing a breech-loading gun according to this invention, the 

















only some slight additions, in place of the complicated and inconvenient 
arrangements required in arms in which the base of the cartridge is struck 
with a needle or striker. The metal capsule is made with a disc at the 
back which is too large to enter the chamber of the piece, and serves both 
to prevent the cartriige being pushed too far forwards in loading, and also 
to facilitate its withdrawal after the charge has been fired. Immediately 
in advance of the disc a ring groove is formed in the capsule, and in this 
the paper tube forming the fore part of the case is tied or secured, so that 
the paper comes outside the cylindrical = of the capsule, and this 
ensures its ready withdrawal, which otherwise would not be easy to secure. 
The fulminating material he places or encloses within a smal! metal ring 
or cylinder, and he fills up the interior of the ring or cylinder with a plug 
of wood, or other sufficiently hard material, so that the ring may be 
rendered stiff enoug! to oppose such a resistance to the blow of the needle 
or striker as to ensure the explosion of the fulminating material on or 
within it. This ring or cylinder thus prepared is dropped into the capsule, 
and the cartridge is then loaded with powder as heretofore. 

2628. R. HookuaM, Regent's Park, London, “ Magazines and receptacles for 
stormg or keeping gunpowder or other explosive materials.” —Dated 2Ath 
October, 1864. 

This invention consi-ts in the construction of water-tight impermeable 

i or ptacles for gunpowder and explosive materials which are 

to be supplied with water or non-inflammable media; and in these water- 
tight magazines or receptacles waterproof or impermeable powder casks or 
cases are to placed, in which the gunpowder or explosive material would be 
contained. In order the more perfectly to insure the powder or explosive 
materials against any chance of ignition and explosion, the inventor pro- 
vides for the surrounding of the said casks or cases by the water or non- 
inflammable media by supporting or suspending the same by means of 
framework or supports of suitable metal or material, so that each cask or 
case will be kept from contact from the top, bottom, and sides of the 
gazine or receptacle, and from each other. Such a receptacle, mounted 
on wheels, would form a carriage or vehicle of conveyance, and with 
handles would be suitable for being placed in or removed from vehicles, or 
in and from vessels, as ships, barges, and other like vessels.—Not proceeded 
with, Pee | 


_— 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2629. J. Emery, Regent-street, London, ‘‘ Improvements applicable to capes, 
paletots, overcoats, d:c.”—Dated 22nd October, 1864, 

This invention relates to certain improvements applicable to capes, 
paletéts, overcoats, and other such like garments, and consists in attaching 
inside the garment, and below the collar or neck, a supplementary band or 
strap of similar fabric to the garment, or of leather, silk, or other 
convenient fabric ; this band or strap is provided at the extremities with a 
button and button hole, or other fastening, and is for the purpose of 
securing the garment to the body of the wearer, when the ordinary 
fastenings are d hed with a view of allowing the garment to fall back 
bebind the shoulders, so as merely to cover or be suspended from the back 
of the wearer, thus avoiding the necessity of entirely removing the garment 
avd carrying the same on the arm when the temperature requires only a 

ial covering ; or if during exercise the wearer finds a close garment un- 
necessarily warm. About midway between the attachment and the ex- 
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tremities of the band or strap, a button hole is formed on such band, and 
corresponding buttons are sewn to the interior of the collar piece of the 
garment, in order to limit the extent to which the garment may fall open 
or back. —Not proceeded with. 


Crass 8.—CHEMICAL. 


h a Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2634. W. Cuakk, Chancery-lane, London, “ Apparatus for concentrating and 
distilling sulphuric and other acids, and all solutions in general.”—A 
communication.—Dated 24th October, 1864. 

This i tion has refi to a previous t dated 23rd February, 
1864 (No. 454). According to the present rovements the patentee 
dispenses with the retort therein described as containing the heated pumice- 
stone serving for the concentration of the acid or other solutions, In the 
improved apparatus the pumicestone is simply placed in the furnace, the 
sides of which are slightly more inclined than usual; the products of 
combustion thus heat the pumicestone direct, and so permit of economising 
and utilising the whole of the heat of the furnace. 

2635. G. T. Bousrienp. Loughborough-park Brixton, “ Manufacture of 
aerated bread, by the application of carbonic acid gas obtained from 
gma vegetable matters."—A communication. —Dated 2th October, 





The patentee claims combining the processes of fermentation and of 
aerated bread making in such manner that the carbonic acid produced by a 
fermenting process may be collected, conveyed to, and used in the vessels 
employed when making aerated bread, as described. 

2646. P. DUTRULLE, Davis-street, Grosvenor-square, London, *‘ Manufacture 
of syrups.”—A communication.—Dated 25th October, 1864. 

The material the patentee uses is potato flour ; this he dilutes with water 
to make a paste, and decomposes this paste by means of sulphuric acid ; he 
then boils it. After boilimy, the acid is saturated with carbonate of lime, 
which absorbs the acid that has been used for the purpose of decomposition, 
and still remains in the matter. The carbonate of lime in its contact with 
the acid produces sulphate of lime, which settles on the bottom of the 
vessel in which the process is being carried on. He then gently pours off 
the syrup left on the surface, which he places in a copper in which a 
vacuum has been produced by means of a pneumatic pt « ao The syrup 
having gone through this last process is fit for use. 

2650. B. F. Bruneu, Brussels, ‘‘ Treating titanic iron sands.”"—Dated 26th 
October, 1864. 

The object of this invention is to reduce titanic iron sands, such as 
those found in Italy and at Taranaki, to powder, fit for various commercial 
uses, and among others, first, to the manufacture of inoxidisable paint ; 
second, to all purposes for which emery is applicable; third, as the chief 
base in the composition of metallic cements used for luting the joints of 
metal pipes and other articles, The patentee first subjects the sands to the 
action of grinding mills in which the grinding surfaces are composed of 
iron or steel to reduce them to fine powder, and he introduces during 
the reduction a stream of water. He i also introd steam, or 
the steam ~~ introduced during a second grinding of the sand after 
the same has been oxidised. The powder is thrown out of the mill into a 
receiver, It is taken from the receiver and placed into retorts made of 
refractory earth, and is carried to abright red heat and well agitated. 
2653. J. Nimmo, Bory , Linlithgowshire, “ Apparatus for distilling 

oils or resinous matters.” — Dated 26th October, 1864. 

This invention has for its objects to reduce the wear and tear of the 
stills or retorts, and to avoid the delays ordinarily occurring on cleaning 
the same. The invention consists in providing trays or troughs to be 
placed within the stills to receive the crude oil or resinous matter to be 
distilled. When the carbonaceous matter, separated by the distilling pro- 
cess, is deposited on the trays, they are removed, and fresh trays are 
immediately introduced, so that the distilling operation can be continued 
with the least possible delay, it being unn to wait for the stills being 
cooled in order that they may be cleaned out, the deposit not taking place 
on the bottoms of the stills themse!ves as ordinarily.—Not proceeded with. 

Seeman 


Cass 9.—ELECTRICITY.—-None. 
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Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found the preceding heads under. 
2557. C. T. Jupkins, Ludgate-street, and W. A. Gosuine, Kenilworth-road, 
Victoria Park, London, ** Machines for sewing or working button holes.” 
Dated 2ist October, 1864. 

This machine consists of a frame or stand, as used in ordinary sewing ma- 
chines, with a bed-plate or platform having a throat plate for the passage 
of the needle, and a horizontal arm above such bed-plate extending nearly 
the length thereof, and resting at the back end on a pedestal or stand. The 
machine is worked by hand or other power applied to the fly or other 
wheel fixed on a horizontal shaft uncer the bed-plate. This shaft carries a 
bevelled toothed wheel, which gears or works into another bevelled toothed 
wheel of larger dimensions fixed on a vertical shaft passing through the 
bed-plate, anc continued up the pedestal. On such vertical shaft there is a 
cam to give motion to a horizontal lever having its fulcrum on the arm, 
and at the end of such lever there is a fork to raise and depress the needle 
bar orslide. A spring clamp is attached to that nzedle bar to hold and fix 
the needle carrying the thread before and during its descent through the 
material which is being worked ; and also through the throat plate on which 
the material rests. The needle in its descent enters between the jaws of 
another spring clamp under the bed-plate, and when it becomes fixed 
therein it is drawn from the hold of the other spring clamp. Under the 
bed-plate, on the vertical shaft, there is a cam to give motion to a lever 
working on a fulcram from a standard fixed to the underside of the plat- 
form ; such lever has also a forked end to raise and depress another needle 
bar or slide which is under the platform, so that, when the needle bar has 

‘sed from above through the material and throat-plate, and entered and 
come fixed in the jaws of the under spring clamp, it is drawn down carry- 
ing the thread through the material, The under needle bar then rises 
sufficiently to give slack in the thread for the formation of a bow or loop 
in the thread, and a hook which is attached to the horizontal shaft then 
enters such loop, and passing between a spring and a pad pulls one end of 
the thread through from above, leaving the thread between the spring and 
the pad, so as to obtain a sufficient tension of the thread. While the hook 
is pulling the thread through, the needle is stationary, or nearly so. The 
needle afterwards di ds a short dist probably about three quarters 
of an inch, or an inch, more or less—and the under needle bar receives a 
slight traverse motion from right to left by means of a cam attached to 
the vertical shaft pushing a bent bar attached to a plate which carries 
the under needle bar and face plate. This traverse motion corre- 
sponds or acts in unison with a similar motion communicated to the 
upper needle bar by means of a cam on the vertical shaft acting on 
a bar at the back of the arm connected with the plate to which the needle 
bar and face plate are attached. The slack thread caused by the rising of 
the needle is taken up by means of a reciprocating double hoek fixed on a 
spindle which carries a pinion actuated by a toothed quadrant lever and 
cam on the vertical shaft, and the thread is thus formed into a loop; the 
needle is then raised by a cam motion throvgh the opening of the button 
hole and throat-plate, and as the upper end of it is forced aad fixed between 
the jaws of the upper spring clamp, the lower end of the needle is released 
from the under spring clamp, and the needle is drawn upwards, and then 
receives a reverse traverse motion from left to right, and the under needle 
bar also receives a corresponding one. The needle descends again through 
the material and throat-) late, and having passed through the loop formed 
by the reciprocating double hook, enters and is held in the jaws of the under 
spring clamp, which descends and pulls the needle from the upper spring 
clamp through the material. The needie is then raised, and the thread 
forms another loop, and the hook worked by the horizontal shaft enters 
such loop, and, passing between the pad and spring, as before mentioned, 
ulls the thread through from below, and the reciprocating double hook 
aving released the loop the needle again descends and takes up the slack. 
There isa slight pause of the needle and another traverse motion for the 
purposes of the next stitch. The needle is raised, and the reciprocating 
double hook having again taken up the slack, a tightner, which is worked 
by means of a lever, and two cams on the vertical shaft tightens the stitch 
and draws the pur! to the edge of te button hole. The needle then rises to 
its highest point, and, having received a transverse motion, descends again 
and is held and drawn by the under clamp and another loop is formed, and 
the hook having entered and pulled the thread through, the tightner and 
reciprocating double hook release the loop formed, and the needle then 
further descends and takes up the slack, and while the thread is in vertical 
position, the tightner, by means of a double motion, is brought behind the 
thread ready to act in the next stitch. The machine has also the ordinary 
= aoe for propelling the material forwards for the purpose of the next 
stitch. 
2558. T. Cornett, Birmingham, “ Signals or alarums for doors and windows,” 
—Dated \7th October, 1864. 

This invention cannot be described without reference to the drawings. 

2560. J. CassEuL, La Belle Sauvage-yard, London, ‘* Appayvatus for the car- 
buration of gas and atmospheric air.”"—A communication.—Dated lith 
October, 1864. 

This invention cannot be described without reference to the drawings. 

sr Henry, tp London, “ Apparatus for reducing the friction 

of moving parts of carriages, i machinery, &c."—A communica- 
tion.——Dated 11th October, 1804. 12 

On the shaft or other moving part or appliance whereof the friction is to 














be reduced, the inventor places a collar or ring, which works against a 
moving or turning plate or surface, employed in com with balls 
which work between the movable plate and a fixed plate, and are moved by 
the former, which is itself act by the collar or ring. 


2563. J. BrownuiLh, Newcastle-on- Tyne,‘ Manufacture of feet casis, and lasts 
Sor boot and shoe ing.” —Dated 17th October, 1864. 

In carrying out this invention the inventor takes a piece of wood fashioned 
nearly like the sole of a clog, furnished with a spring at the heel, which 
can be elevated or depressed according as a high or low heel is required, 
and he places round this sole of wood arim of leather, tin, or lead. The 
hollow space he fills with ordinary clay, or other plastic material, which 
will easily receive and retain an impression. He next takes a thin strip of lead 
or tin, and spreadsover it a layer of clay, or other plastic material—theafore- 
said thin strip of lead or tin should be of such a length and width that it will 
go entirely round the heel to the requisite height. He now places the foot the 
cast of which he wishes to take on the clay bottom, allowing it to sink 
sufficiently to form a good i jon of the underside of the foot, and 
while in that position he bends closely round the heel the above-named 
thin strip of lead or tin, covered with a layer of clay or plastic material, so 
as to take an impression of the heel. The top part of the foot from the toes 
to the ankle jomt he takes with ordinary modelling plaster, but to prevent 
the plaster from spreading when poured on the foot, he takes a piece of 
thin lead, say, for instance, aout one inch and a half in width, and bends 
it round the fore part of the foot, but at the distance, say, of one inch, 
from the foot all round, so as to rest firmly on the clay sole. Having thus 
obtained a cast of the foot, he pours ordinary modelling plaster into it, 
and so obtains a model of the foot, from which he makes a strong plaster 
cast in any number of pieces to suit the purpose, or the peculiar form of 
the foot. This cast he puts into a screw press, or other apparatus, whereby 
it may be firmly held together, and presses into it so as to fill all the 
interstices, gutta-percha previously softened ; or he may use gutta-percha 
mixed with wood, sawdust, cork, or sal ammoniac, — Not proceeded with. 
2564. J. Maurice, Langham-place, “ Producing optical illusions in theatres 

or exhibitions.” — Dated lith Octuber, 1864. 

It has hitherto been the practice in producing spectral illusions to place 
the real actor or object out of sight, and to throw a representation or image 
of such living actor or real object upon a sheet of glass placed on the stage ; 
but this invention, instead of producing an illusory representation of a real 
figure or figures, permis such actor or figure to act or speakin the ordinary 
manner on the stage or floor, and to be at pleasure obscured or concealed 
without apparently interfering with the objects which surround him or 
them, he or they remaining on the stage,and speaking if required. The 
patentee treats an inanimate object or objects in the same manner. In 
order to accomplish the object of this invention he causes the actor or 
object on the stage and in sight of the audience to vanish, by reflecting on 
or in an unsilvered plate of glass vertically or otherwise arranged, a picture, 
which he prefers to be as nearly as possible a counterpart or duplicate of 
that portion of the scene which is behind or around him or it, and part of 
the stage or platform around and beneath him or it, so placing him or it in 
the line of the shadow cast beyond and around him or it, that the whole of 
his person, or the object, may be rendered invisible by the reflection on or 
in the glass of the duplicate scene, which may be wall, forest, wainscoting, 
article of furniture, or other stage representation. In using a vertical 
arrangement of one or more plates of glass as reflectors placed at a suitable 
angle in regard to the front of the stage, this result is effected by the 
arrangement of a false scene or portion of a scene placed at the side or sides 
of the stage, and das far as possible from the view of the audience ; 
then, on the false or duplicate scene being illuminated by the lime, 
electric, or other strong light, together with the stage or portion of 
the stage in the front thereof, and in front of the glass, so that 
when illuminated the scene and floor shall appear on or in the 
transparent mirror as a portion of the scene and stage behind the glass. 
When it is not intended to obscure the real figure of an actor, or an object, 
in his or its passage across the stage behind the glass, the s or scene 
lights are permitted to predominate, or the light on the duplicate scene 
and stage is turned down, or other means used so that no scene or repre- 
sentation is reflected in the glass; but when it is desired that a real actor 
or object shall vanish, the scene lights directed towards the portion of the 
stage are rendered less powerful, and the duplicate or false scene and stage 
before it are illuminated, so that their reflection occupies the glass when the 
actor passes (or the object is passed) between the glass and the scene 
beyond, his figure (or the object) is completely hidden by reason of the 
representation on or in the glass which conceals his person (or the object) 
from view. 

2573. M. Tuompson, Abbey Gardens, St. John’s Wood, ** Stoppers for bottles, 
jars, &c.”"—Dated 18th October, 1864. 

In constructing stoppers according te this invention, a cork fitting the 
mouth of a jar or bottle is employed, and in order that the cork may readily 
be withdrawn from the jar or bottle, a metal head is connected to the 
upper end of the cork in the following manner :—The cork of which the 
stopper is to be composed has a hole bored partly through it in the direc- 
tion of its length from the end to which the head is to be connected ; 
opposite end of the cork is then forced through a conical ring of metal, 
being introduced into the ring at its broadest diameter, and then forced 
through its smaller diameter ; the smaller diameter of the ring, and the 
cork after being forced through the ring again expands to its former 
diameter. When the greater part of the length of the cork has been forced 
through the conical ring, the end of the cork which has not been forced 
through the ring is expanded so as to cause it to fit within the ring, by 
forcing or driving a rod or screw, by preference of wood, into the hole pre- 
viously made in the cork, this rod or screw, at its upper end, has a conical 
head formed on it, which being forced into the end of the cork expands it 
and causes it to fit tightly into the ring. The rod or screw is secured or 
held in the hole by suitable cement, and thus the metal ring is firmly 
secured to the cork. A covering of soft leather may, if desired, be placed 
around the cork before forcing it through the metal ring, and when the 
cork has been forced through the ring the leather will be securely 
retained. To the conical ring attached to the cork heads or tops of various 
descriptions may be connected in various ways, as, for example, the top of 
the cork may be covered over with a metal plate, the plate being cemented 
to the top of the cork, and also securely retained by the upper end of the 
conical ring being turned over on to it. The plate so attached to the top of 
the cork may have slots formed through it, through which loops of canvas 
or other material are passed previously to the plate being fixed in position, 
and by binding these loops to the sides of the mouth of the bottles or jars 
the stopper may be retained ; the stopper may also, when desired, be with- 
drawn by these loops. A head or top may also be connected to the conical 
ring by forming the conical ring with a cylindrical tube projecting from its 
upper end, where it is of the larger diameter, and to this cylindrical tube 
heads or tops of metal or other material may be connected by rivets or 
otherwise.— Not proceeded with. 


2574. C. Perrit, Hackney, *‘ Corrugating, fluting, or fashioning metal sheets 
wuh irregular surfaces.” —Dated 18th October, 1864. 

This invention relaies, principally, to a novel mode of corrugating sheet 
iron, but it is also applicable to fashioning metal surfaces in other irregular 
forms, such for instance as gutters, ridge and round rol! capping, tiles of 
every description, and other articles may also be made of metal with 
irregular surfaces according to this invention. The invention consists in 
the use of a consecutive series of revolving circular fluted dies or rollers, 
the first pair of which will form the central corrugations on the sheet ; the 
second pair will form other complete corrugations o1 each side of those 
just formed ; and the third a further set of complete corrugations by the 
side of the second, and so on in succession throughout the plate, until the 
whole surface of the sheet is corrugated, after which it may be placed under 
parallel corrugated dies, and pressed in order to give a good finish to the 
corrugations. 

2575. W. E. Newton, Chancery-lane, London, ,‘ Chronometer watches.” —A 
communication. — Dated 18th October, 1864, 

This invention consists, First, in the employment of a secondary or 
assistant lever to the locking lever of chr Pp , and also 
in the construction and arrangement of the locking lever and the assistant 
lever with the lifting pallet and escape wheel, whereby the same is caused 
to operate with less friction and less power, hence with greater accuracy 
and durability, and it can be manufactured to work well with greater facility 
than the present construction and arrang t ofa detached escapement 
for chronom. ters. Secondly, it consists in constructing the compensation 
balance with one circular uniform rim, to the inside diameter of which 
semi-circular compensating bars are attached, operating the balance weights 
arranged on the exterior diameter of the rim, whereby the manuiacture of 
this balance is greatly facilitated, and whereby the same is caused to work 
with great precision, and is easily regulated, and also a more durable com- 
peusating balance obtained, Third, it consists in the construction and 
arrangement of the parts which titute ths tion of the main 
spring to the main gear when made to wind from the left to right, and 
arranged with a self-acting and maintaining click, while dispensing with the 
fusee and chain entirely.—Not proceeded with. 


2577. J. Lupwie, Upper Holloway, *‘ Setting or securing stones and other 
materials.”—Dated 18th October, 1864. 

According to these improvements in setting stones and other articles in 
the manufacture of jewellery and otherwise, the inventor first prepares a 
model of the article he wishes to produce with stones set therein ; this 
model he places in the bath of a galvanic battery, and produces by electrical 
deposit a matrix or counterpart thereof; this matrix he then employs as 
the mould from which to produce the article with the stones, glass, or 
paste ornaments set therein.—Not proceeded with. 

2578. W. CLARK, Chancery-lane, London, “ Pressers for compressing sub- 
stances for boiling, &c.”—A communication. — Dated 18th October, 1864, 
This invention cannot be described without refi to the 
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2579. J. C. A. Hxunpurson, Noble-street, “ Ladies’ skirts."—Dated 18th 
The object of this invention is so to construct ladies’ skirts that the 





metallic hoops may be contracted or expanded in diameter at the pleasu’ 
of the wearer. To this end, instead of forming the metallic bands or stri 
into hoops, the inventor gives them an extra turn, so t) 
within a hoop, which yor are nearly concentric when 


The ash f 
hy tapes, or otherwise or partiall, 
covered) One or more of the at front of the skirt is or 
embraced by a guide, which is carried either with a sujport pendant 
the waistband, or otherwise, and in connection with this guide tension stri: 
may be th: ed and carried upwards and attached to some fixed point on 
the dress of the wearer of the skirt or otherwise, These tension strings 
may be secured to the inner boop of the band that passes through the flaed 
me in such manner that, when drawn to tension, they will contract 
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ner aed and proportionately expand the outer hoop, As all the h 
of the series forming the skirt are connected together, this movement will 
expanded at the option 


be communicated to all, and thus the skirt may 

of the wearer:— Not with. 

2580. W. and F. W. Giupert, Shefield, “ Construction of the hafls or 
handles of spring knives.” —Dated 18h October, 1864. 

This inv: ntion relates to the metal liniugs of the hafts or handles of 
spring knives, and more particularly that part known and distinguished in 
the trade as ihe bolster, and cgnsists in covering same with bone, w 
horn, stag ivory, tortoiseshell, and mother-of-pearl combiued together in 
different patterns and devices. 

2581. W. Tayior, Shiffvall, and H. Harrison and G. Brown, Hollinswood, 
Salop, ** Manufaccure of iron.’— Dated 19th October, 1864. 

The First part of this inyention relates to an improved mode of working 
the puddiing furnace. ‘Ihe patentees propose to introduce into the furnace 
during the operation of puddling, jets of cold air ; this they do by means of 
suitable pipes which are provided, the outer ends of which are on the 
outside of the furnace, and the inner ends being so placed that the jets of 
cold air come directly upon the iron. Air is pumped through these pipes 
by means of a blast engine in the usual manner, and as is well un 
There may be me convenient number of pipes employed, but for an 
ordinary puddling furnace they find three sufficient ; these they prefer to 
introd pectively through the bridge jamb, the flue jamb, and through 
the back of the furnace; but they desire it to be understood that they do 
not at all confine themselves to these positions in placing the pipes, 
Secondly, in order tu obtain greater purity of iron they propose, by means 
of the pipes desired, to force or inject a flux (which flux may be of the 
ordivary kind) into or upon the iron while it is being puddied. For this 
purpose a blast engine is also employed. 

2584. G. Hartigy, Aldermanbury, London, “ Covering busks for stays and 
bodices.”—Dated 19th October, 1864. 

This invention consists in the application to busks for stays of a com- 

ound material of cotton, or other fibrous material, woven and placed 

tween one or more layers of paper or aye pulp, to which it is attached 
by means of an adhesive solution after the manner of forming the mate’ 
used for the manufacture of paper collars. The exterior surfaces of paper 
may be treated with some waterproof solution if desired, or may be 
toughened by the use of any of the known chemical soluti daptable to 
the purpose. The compound material may be caused to adhere to the busk 
by aid of waterproof glue or other suitable adhesive solution. 


= Watters, Sheffield, “ Penknife and pocketknife blades.” —Dated 20th 


» ‘ 
This invention consists in forming the said blades with a screw upon the 
fang or shank end thereof, so as to admit of the same being readily screwed 
into a tapped socket formed or employed in ction with the bandle or 
holder, and thereby set, or reset when broken or otherwise, as required. 
2593. J. Suaw, West Smithjleld, London, “ Cofferdams, &c."—Dated 20th 
October, 1864. 

This invention cannot be described without ref to the drawing 

2606. C. H. Garpner, West Harding-street, Fetter-lane, and C. Exqwsu, 
Ladbrooke-villas, Notting-hill, ** Apparatus for stamping.”—Dated 21st 
October, 1864. 

This invention consists in forming the stamping or marking surface 
separate from the rigid shank or handle, and in bining or ing 
the said surface with the shank or handle by a spring, that is to say, a 
spring is interposed or fitted between them so as to form 2 connestion, 
junction, or joint. A spiral spring is recommended. Or instead of a spring, 
a tubular or annular piece of caoutchouc, or other flexible mate may 
be used in like manner, so as to be interposed between the stamping surface 
and the handle or shank, and form a connection or joint between them. 
2608. H. Witsox, Victoria Works, Blackfriars-road, London, ‘‘ Machinery 

for moulding and planing wood.” — Dated 2\st October, 1864. 

This invention consists in constructing hi for Iding and 
planing wood with both the vertical and the bottom horizontal cutters car- 
ried upon a movable bed outside the framework of the machine, while the 
top horizontal cutters are carried to a shaft projecting beyond the frame 
and over the movable bed. Thus all four sets of cutters are outside of 
the frame. The inveution also consists'in combining with the 
ments above described a variable arrangement. This consists a 
disc wheel, by toothed gear from which the grooved rollers for advancing 
the wood to the cutters are driven, and in imparting motion to this disc 
wheel by means of a clothed friction pulley, fitted on a shaft with a feather, 
along which the pulley is free to move, 0 as to act on the disc wheel at 
any desired distance from the centre. By regulating the position of the 
pulley so will the feed be altered, and the nearer the pulley is approached 
to the centre of the disc, the greater will be the speed of the feed, And, 
Lastly, the invention consists in the employment of the feed arrangement 
last described to regulate the feed in machines for moulding and in machines 
for planing floor boards.—Not proceeded with. 




















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

On ’Cuance 1n Wotvernampton AND Birmincuam: A Steady Trade, 
but Absence of Cheerfulness—Derressine Causes: American News 
and Revival of the North Staffordshire Strike—Wuat Sovru 1s 
Doine ror Noata Stavrorpsnine—Goop Demanp For PLATES AND 
Suzets—Prices Tignteningc—Wetse Houses Furt—Exrenpine 
‘Trape in Heavy Mutwork: Extensive Orders for Armour Pldte 
and Steel Rolling Machinery—Pia Inow Trape: Quietude Again— 
Coat rave: Briskness—Minine Association ov Great Brrrain: 
Meeting—Genenat Travers: Great Demand for Patent Builers— 
‘Tue Banker Banxrvurtoy; Discharge of Mr. A, Barker unopposed 
—MUNIFICENCE OF AN LRONMASTER. 

On’ Change in Wolverhampton on Wednesday there was a tolerably 

numerous, but not a very influential, attendance of ironmasters. 

The tone of the market was not cheerful, but a quiet trade was said 

to be doing in best iron. The want of cheerfulness resulted from a 

deranging effect produced by the peculiar condition of affairs in 

America, and from the increased complication in labour matters 

resulting from the action which has been taken by the puddlers of 

South Staffordshire, who are announced to have come to the help of 

their brethren in the north by proffering assistance, which, it is stated, 

will be equal to 10s. per man out. As might be expected the 
masters strongly condemned this action of the South Staffordshire 
men, after the promise that was given before the lock-out was with- 
drawn. The executive of the Brierley Hill Union would seem now to 
be yielding to the general wish of the districts throughout Which it 
is still known that a very strong sympathy exists on behalf of the 

North Staffordshire men, and it is reported that a levy of 2s. 6d. per 

member will be determined upon. The extent of the sympathy 

existing appears in the list of subscriptions for the week ending 

May 2, which which was the fifteeenth week of the strike, That 

list shows that, out of a total of £173, £96 was received from works 

in South Staffordshire and £5 from Shropshire. The Shropshire 
contribution is entered as from the Union in that county; and of 
the £96 we also find that £57 wa. forwarded in four contributions as 
from district branches of the Union in South Staffordshire. One of 
the districts (that of Westbromwich) contributed as large a sum as 
£20 in the week named, and a significant contribution is entered in 
the list as “ B. H. Council, £2.” This, we presume, is the Brierley 

Hill Counci!. It is not, therefore, to be wondered at that a feeling 

little short of indignation should now find expression amongst the 

ironmasters who received from the Brierley Hill executive a promise 
that neither directly nor indirectly would they support the men on 
strike in North Statfordshire. Up to the time at which the promises 
of substantial help from South Staffordshire were received in the 
north of that county the men were returning to work somewhat 
rapidly, and upwards of seventy Union men had resumed their 
employment ; more than half that number, however, had gone in 
at the Kidsgrove Works in particular. Our last information is, 
however, that the men continue to resume work—there has been an 
increase of about fifty in the week ending wereney (Thursday). 

On ’Change in Birmingham yesterday (Thursday) the ironmasters 
reported a continued good inquiry for plates and sheets, without, 
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export. China, however, is taking a somewhat large quantity of 
nail rods. Welsh houses remain full of bar orders at £7 at the works. 

Some conversation took pom both in Wolverhampton and Bir- 
mingham, relative to the bill proposed by Lord St. Leonards; but it 
was not thought that arbitration would work satisfactorily in the 
iron trade. 

An increasing demand is being experienced in South Staffordshire 
for heavy and expensive castings, and for trains of rolls for the 
manufacture of iron and steel of large dimensions. The firms in this 
part of the kingdom who are known in the department of the trade 
to which we refer, are displaying increased energy in meeting the 
requirements of the markets in this rd. It is not too much to 
say that if not the largest, certainly amongst the largest castings of 
this kind, have been sent away from this district. Messrs. J. and S. 
Roberts, of Westbromwich, perhaps, have turned out the heaviest 
work. Next week we hope to give some particulars of what this 
firm are now ee and have recently done. Abouteighteen months 
ago Mr. E. T. Wright sent away to the Mersey Works, from his 

oscote Foundry, a mill of eight rolls and its appurtenances, which 
were of a size all determined by the diameter of the rolls, which 
were 3lin. diameter and weighed 10} tons. Mr. Clay indulges the 
belief that in this machinery he possesses “the best mill in the 
world.” Certainly it has been severely tested. Some short time 
ago the immense trolly, weighing over two tons, upon which the 
armour plates are moved about in the process of rolling the iron, got 
into the rolls. The strain was so enormous that it broke the large 
shaft of the engine, which was some 18in. diameter, but left the rolls 
uninjured, and it is only within the past few weeks that either of the 
rolls has given way. On Wednesday we went to the works of 
Messrs. T. Perry and Son, of Highfields, near Bilston, and inspected 
a fine lot of work intended for the manufacture of ship and 
armour plates, and bars, for the use of the arsenals of our 
own and one or more Continental governments. The rolls will 
be used in the working of steel as well as iron; and the 
steel will be produced by the Bessemer process. The ma- 
chinery in course of completion and now ordered consists of 
one 24in train for armour plates; one 24in. train for the largest 
sections of angle and T-iron for shipbuilding; one 26in. train for 
steel plates ; one 24in. train for steels; one 22in. ditto for steel rails 
and large sections of angle steel. Each of the above trains is pro- 
vided with massive reversing gearing, the iron and steel being rolled 
backwards and forwards so as to avoid the labour and loss of time 
incurred in lifting the bars and plates over the rolls, as is the 
practice in ordinary rolling mills. Some idea may be formed of the 
strength and massiveness of the above from the fact that the 
housings or frames of the largest rolls weighs thirty tons per pair. 
In addition to the above there are one 22in, train for puddled bars; 
one 16in. merchant train for steel ; one 14in. train foriron; and one 10in. 
ditto for steel. The engines for apart of the machinery described are 
also being made by Messrs. Perry. They include three high- 
pressure engines of very large size, capable of working up to 1,305 
indicated horse power. The driving machinery is of the strongest 
and heaviest description, including (amongst others of proportionate 
strength) three enormous driving wheels, 20ft. diameter and 8in. 
pitch, weighing about 32 tons each; eight large fly wheels from 25 
to 35 tons each, and some of the driving shafts are 24in. diameter. 
There are also in course of construction three large blowing 
engines, with several other engines of smaller size, the total power 
of the whole amounting to 2,500 horses, Messrs. Perry tells us that 
they have for severa! years adopted the plan of ascertaining the 
aatual strength of every casting of importance which they make, 
and the results are daly registered in a book kept for that purpose. 
A trial bar is cast from each ladle of the melted iron, and these bars 
are afterwards broken in a testing machine made for the purpose. 
Should any deficiency of strength appear the casting is broken up, 
the same as if it had been a “ waster” from any other causes. The 
house has consequently obtained a deservedly high name for the 
great strength of its castings. We were shown, and have now before 
us, a section of a bar which gave a co-efficient of strength for lin. 
square lft. long, of 3,4441b. This bar was broken from a 
casting which was intended to form the reversing shaft 
for a steel mill. The extraordinary strength of this bar 
will be better appreciated by comparing it with the results obtained 
by Messrs. Fairbairn and Hodgkinson from fifty-two samples 
of English, Welsh, and Scotch irons, the highest of which gave a 
strength of 2,614} lb., the lowest 1,606} lb., and the average of the 
whole, 2,025 1b. During last week and the week before there were 
sent away from the Highfields Works one 24in. merchant train ; 
two large pairs of boiler plate shears, 6}ft. on the blade, with engine 
to each ; two 20in. merchant trains; one 9in. ditto; one 16in. ditto; 
one Qin. ditto, and wheels, shafts, and gearing. The whole weighed 
680 tons. Mr. F. R. Wheeldon, of Wolverhampton, is Messrs. Perry 
and Son’s engineer. 

One of the firms mentioned above, received, on Tuesday last, an 
order for some machinery of the class described for the use of a 
government in northern Europe. 

Relative to pigs we may report that sales are slackening. Advanced 
rates cannot be maintained. 

The coal trade of South Staffordshire and East Worcestershire 
remains in a brisk condition, Orders are chiefly for the ironworks, 
the demand for domestic purposes being very low. 

The annual meeting of the Mining Associations of Great Britain, 
was held at the Craven Hotel, London, on Tuesday. Mr. Nicholas 
Wood, president of the association, was in the chair, and the South 
Staffordshire trade was represented by Mr. W. O. Foster, M.P., Mr. 
William Mathews, Mr. Walter Williams, jun., and Mr. Jones (secre- 
tary to the South Staffordshire Ironmasters’ Association.) After 
the usual routine business, a call of £6 10s. per million tons of coal 
raised was made for the purpose of meeting the expenses of the 
association. A committee was then appointed to watch certain Par- 
liamentary matters, including Mr. Ayrton’s select committee to 
inquire into the complaints of the miners of Great Britain; Mr. 
Cobbett’s select committee on the state of the law between masters 
and workmen; Lord St. Leonard’s motion relative to strikes and 
lock-outs; the Sewage Utilisation Bill; Railway Clauses Bill; 
Royal Railway Commission, &c. After a protracted discussion on 
various points connected with the above subjects the meeting was 
adjourned sine die. 

The hardware trades of this district continue in a healthy condi- 
tion. There has been a falling-off, however, in the home orders, but 
those for export have been sufficient to supply the deticiency in that 
respect. In Birmingham the different branches, with the exception 
of the jewellery manufacturers, are moderately active. The gun- 
makers report a slight improvement in their branch. In the district 
there is a good trade being done in boiler making, and for the patent 
diagonal seam boilers the demand is almost oppressive. 

In the Birmingham Court of Bankruptcy, on Wednesday week, 
before Mr. Commissioner Saunders, Mr. Alfred Barker, metal mer- 
chant of that town, obtained his discharge. There was no oppo- 
sition. 

At a quarterly meeting of the Wolverhampton Town Council, held 
on Monday last, the town clerk read a letter from Messrs. Corser and 
Fowler, solicitors, enclosing a deed of settlement from Major 
Thorneycroft, of Tettenhall, for the sum of £1,350, to be invested 





in railway stock, the interest to be yearly applied for the pur 

of blankets for distribution the pet Worveinae 
and Tettenhall. The deed sets that the investment was made 
by the donor for the purpose of his ha’ filled the office 
of high sheriff during last year. A vote of thanks was accorded to 
Major Thorneycroft for his munificent gift. Major 1B Thocneye 


the son of the founder of the well-known firm of G. B. 
croft and Co., of which he is now the chief’ partner. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LiverPoo.: Trial of the Cumulative Power Cotton Press: Newsham 
House Estate: Mersey Docks and Harhour Board: The Proposed 
Tunnel under the Mersey: The Ada Wilson (s.s.): The Delaware 
(s.8.): Mersey River Steamboat Company—MancuestER CHAMBER 
or ComMEeRCE—BIRKENHEAD IMPROVEMENT CoMMISSIONERS— 
Srate or Trave: Sheffield: shire: South Yorkshire— 
Suerrietp WatER CompANy—HUvLi Boarp or HEALTH 
—Norru-Eastern Ports—Mancuester CENTRAL EXECUTIVE 
Reiger Committee: The State of Lancashire—Scotuanp: 
Shipbuilding; Glasgow Locomotive Works: Return of Blockade 
Running Steamers to Peaceful Pursuits: Glasgow Waterworks: An 

. iver in Troubl 

WE commence with Liverpool. On Saturday, at noon, Mr. M‘Comb, 

the inventor of the cumulative power cotton press, displayed its 

— to a party of gentlemen at his yard in Norfolk-street. A 

bale weighing nearly oo was pressed into a density of over 

27 lb. to the square foot, bound with iron bands fastened with the 

arrow-tie, and turned out complete in less than three minutes. A 

bale can be made in less time than that even in constant practice. 

One of the greatest advantages of the press is that with it the size of 

the bale may be guaranteed. At the last sitting of the town council, 

Alderman Stewart moved that the finance committee be instructed 

to carry out the plans for laying out the Newsham-house estate, the 

estimated expense of which was £28,000 or £30,000. The recom- 
mendation was confirmed. At its last sitting, the Mersey Docks 
and Harbour Board considered a report of its Parliamentary Com- 
mittee, recommending that the board should jein the corporation 
and the commercial community of Liverpool, in efforts to obtain a 
searching investigation into an adjustment of the inequalities of 
railway carriage rates, by which Liverpool is placed at a great dis- 
advantage, in comparison with other ports, in communicating with the 
interior for purposes of traffic; and that the board should allot £500 
to the town’s meeting for that purpose, but should not in any case 
bear more than one-fourth of the whole sum to be expended in such 
efforts. The recommendations of the committee were adopted. The 
official referees appointed to inquire into the scientific features of the 

Mersey “ailway tunnel project, have reported to the effect that the 

works proposed are well laid out, and efficient for the objects pro- 

to be attained. The referees are of opinion that the sum 
estimated will be sufficient for the execution of the works in the 
manner —— by the promoters, and that a sufficient margin has 
been ‘provided to meet contingencies and any ordinary accidents 
which may be expected to occur during the execution of the works. 

Evidence has been given that extraordinary difficulties may be 

encountered by the meeting with faults and strata charged with water, 

or other serious obstacles, in the execution of the tunnel under the 

River Mersey, and that it is possible that such extraordinary diffi- 

culties may arise ; but the referees are of opinion that the occurrence 

of them will be so uncertain that it would not be just to require the 
promoters to provide against them in their estimate. Yesterday 

(Thursday) week, the screw steamer Ada Wilson, built by the 

Preston Iron Shipbuilding Company, went on her trial trip in the 

estuary of the Mersey, and steamed from the Bell Buoy to the 

Northwest Lightship at the rate of twelve knots an hour. She 

is about 900 tons gross register, is 226ft. long, 28ft. beam, and 

16ft. deep, is classed at Lloyd’s A 1 twelve years, and twenty 
ears A 1 in the Liverpool registry. The screw steamer Delaware, 
longing to Messrs. Richardson, Spence and Co., and intended to 
be the pioneer of their new line from Liverpool to Philadelphia, 
has arrived in the Mersey from Greenock. In her passage she made 

12-61 knots per hour. She is ship-rigged, and of 294ft. in length, 

39ft. beam, 27}ft. depth ef hold, 2,034 tons register, and is propelled 

by a pair of direct-acting trunk engines of 350 nominal horse-power, 
the cylinders being 36in. in diameter, and the length of stroke 3ft. 

The boilers, which are fitted with surface condensers, are fired 

by wings. The screw is three-bladed, and has a pitch of 24ft. 

There are several water-tight compartments and the bulkheads run 

from the keel to the spar deck, ensuring strength and comparative 

safety in case of fire or other accidents, to which all ships are more 
or less liable. There is saloon accommodation for 106 passengers. 

The report presented to the first general meeting of the Mersey 

River Steamboat Company stated that traffic had been commenced 

satisfactorily. 

At the last sitting of the Manchester Chamber of Commerce, the 
Board of Trade forwarded an extract from a despatch, dated the 
12th of April, which had been received from the tritish Ambassador 
at St. Petersburg, and which stated that his attention had lately been 
called to the facility with which British trade with Persia might be 
carried on during the summer months by the route of St. Petersburg, 
Nijni Novgorod, the Volga, and the Caspian. The distance from 
London to Bakow on the Caspian might now be performed in twenty 
days, and arrangements might be made to ensure merchandise des- 
patched from England reaching Bakow in thirty days, whence it 
could be forwarded into Persia by a short land journey; or, if a 
regular trade were established, to a Persian port on the Caspian. 
The West India Association of Glasgow forwarded a reply received 
f-om the Postmaster-General, who declined to comply with the re- 
quest contained in their memorial that ary ae nga might be made 
for the landing and embarcation of the West India mail at Falmouth. 
A letter from the Manchester, Sheffield, and Lincolnshire Railway 
Company was read, requesting the Chamber to support a bill intro- 
duced into Parliament during the present session, having for its object 
to secure a new and independent line of railway between Manchester 
and Liverpool. ‘fhe subject having been fully considered, it was 
resolved that, in the opinion of the Chamber, it was undesirable to 
interfere with the progress of the bill in question. A letter from Mr. 
A. Brogden sought the support of the Chamber in favour of the North- 
Eastern and West Hartlepool Amalgamation bill, now before Par- 
liament. It was resolved not to take any steps in the matter for 
the present. 

The Birkenhead Improvement Commissioners have resolved to 
withdraw all opposition to the scheme for forming a junction between 
the rivers Dee and Mersey by rail, provided the line be not carried 
over their land. 

With regard to trade affairs at Sheffield, it may be noted, on the 
authority of the Board of Trade returns, that the value of the steel 
expo to the United States in March was only £32,496, as against 
£72,916 in March, 1864. ‘This decrease far overbalances the increase 
in the demand from France and some other countries, and accounts 
for the dulness which has for some time and still pervades the 
general branches of the steel trade. The — of cutlery and 
tools to the Uniled States have fallen off nearly one-third, and the 
exports of silver-plated, Britannia metal, and other hardware 
goods show a decline from £44,508 to £17,883. With France, trade 
in all branches shows a gratifying increase, and a large business is 
still being done with Australia and India, though the orders from 
the latter markets have been smaller of late. The home trade con- 
tinues to improve in most branches, though they are not yet brisk. 
In the Derbyshire district the demand for coal has much declined. 
In the same district, the pig iron trade is dull, and stocks are heavy. 
In South Yorkshire, the iron trade continues to be well supported, 
and extensions of works are being carried out. 

Besides additions being made at Swinton and Penistone, the firm 
of J. Mitchell and Son, of Worsbro’-dale, near Barnsley (who have 
commenced wagon building on a large scale), are also greatly 








for damage done een ae 2456, 208; and the 
amount of claims to a le company, as determined under 
the Inundation Commission, was £276,821, being little more than 
three-fifths of the amount claimed. directors estimate that 
not more than £130,000 will be required to meet those claims and 
the yet unpaid costs. 
ce establishment of the Hull Local Board of Health 

£119,000 has been expended in various street improvements in the 
town. Towards the sum named about £79,000 has been contributed 
by the owners of property benefitted, the remainder having been 
derived from the sale of materials and rates. 

The total value of the goods, exclusive of coal and coke, exported 
from the north-eastern ports was as follows, in March, 1865, and 
March, 1864 :— 


April, 1865. April, 1864, Inc. Dec. 
Newcastle ee £129,541 .. £100,166 .. £29,875 .. — 
Sunderland .. 7,576 .. 4,700 .. 2,876 - 
Amble .. .. 183 108... 5 wow 
Middlesbro’ .. 52.576 .. 46,170 .. 6406 . = 
The Hartlepools 131,029 .. 140520 .. a +» 89,500 


The annexed were presented to the Manchester Central 
Executive Relief Committee on Monday, in illustration of the state 
of employment in Lancashire during the first four months of this 
year as compared with the corresponding period of 1864 :-- 

Fall Time. Short Time. Out of Work. 

January, 1864 .. .. 210,739 .. 125,856 .. 158 658 
February, ,, .. «- sau 118 +» 417,952 .. 158,864 

265,990 .. 94,399 .. 124,828 
January, 1865 .. .. 250,491 .. 76,363 .. 114,488 

239,267 .. oe 5 
March, ,, .» «. 246,504 .. 78.145 .. 113,794 
April, o” + e+ 271,357 .. 63,836 .. 104,571 

We turn to Scotland. Messrs. Hedderwick and Co., Govan, have 
launched a paddle steamer measuring 120ft. by 14ft. and 7ft., named the 
Aérial. She is to be employed as a pleasure excursion steamer upon 
the River Tamar, occasionally making trips to other picturesque 
rivers of Devonshire, and places of interest in the neighbourhood of 
Plymouth. She has a promenade deck of about 100ft. long, under 
which there are large and hansome saloons, where passengers can en- 
joy the scenery entirely independent of the weather. The engines, 
which are upon the oscillating principle, are being supplied by 
Messrs. Jas. Bennie and Co., Caledonian Foundry. The screw steamer 
Negapatam steamed down the river on Friday to test the work- 
ing of her machinery and speed, being fully loaded with coal and 
iron for that purpose. The Negapatam is a screw steamer of 347 
tons builders’ measurement, with a full poop, end is specially 
adapted for carrying passengers in the tropics. She was built by 
Messrs. Hedderwick and Co., and fitted with a pair of engines 
of 50-horse power, by Messrs. James Howden and Co., the contractors 
for the vessel with the Madras and Colombo Steamship Company. 
After passing down the river, time was marked at the Cloch 
Lighthouse, and, under unfavourable conditions, the distance to 
Cumbrae Lighthouse was performed in 86 min., or at the rate of nine 
and a half knots per hour, being one knot per hour above the 
guaranteed speed. The machinery worked admirably, and without 
heating, during the whole day—the run from Glasgow and back 
(about 100 miles) being effected at full speed and without a stoppage. 
The air, feed, and bilge pumps, in the engines are worked on a 
system patented by Mr. Howden, by which greater som ny | is 
attained. The new steamer Kyles, built for the Wemyss Bay 
Steamboat Compay, to ply in connection with the Wemyss Bay 
Railway, was out on her official trip on Saturday, when she ran the 
lights, fifteen and three-quarter miles, in 52 min. 40 sec., being a rate of 
speed equal to about seventeen and a half miles per hour. It is but 
right to state, however, that the pressure of steam on the boilers 
was only 271b. The builders and engineers (Messrs. Caird and 
Co.) of the Kyles, were bound in the contract to produce a speed 
equal to nineteen miles per hour on a given a of fuel, 
and on Saturday the consumption was considerably below the 
maximum quantity. Another trial is to be made this week, 
with an increased pressure of steam. We understand that 
Messrs. Dubs and Co., have turned out from their extensive new 
works (Glasgow Locomotive Works) their first locomotive engine. 
The steamer Old Dominion, lately returned from a successful career 
of blockade running, has gone over to the Gareloch to have hercom- 
pass adjusted, preparatory to starting for Liverpool, where her owners 
purpose putting her on the station between Liverpool and Dublin, 
and not on the Glasgow and Londonderry station as formerly pro- 

The Old Dominion has received a thorough overhaul since 
she returned to the river. The City of Petersburg, a sister sbip, is 
being overhauled, preparatory to going on the station with the Old 
Dominion. 

In the Court of Session on Friday, Thomas Jaap was charged 
with culpable homicide, as also culpable violation and neglect of duty, 
is so far as, on the 25th March last, the prisoner, being engineman 
at No. 1 Kelvinside Pit, Maryhill, in the occupation of the Wishaw 
lion Company, and being in charge of the winding machinery at 
the mouth of the pit for lowering or raising the workmen, he did 
neglect to secure the winding machinery in its position, by properly 
fixing the plummer block to the sole plate, and by placing the key 
to keep the plummer block from shifting back, the consequence of 
which neglect was that the plummer shifted or slipped back while the 
engine was being lowered, and the platform on which Andrew Ross 
and the now deceased John Graham were standing gave way, and 
the men were precipitated to the bottom of the pit, a depth of thirty 
fathoms, or thereby, and into a quantity of water which had accu- 
mulated in the pit, and the said John Graham was drowned, or was 
mortally injured, and immediately, or soon thereafter died, and was 
thus culpably deprived of his life by the prisoner, and the said 
Andrew Ross was seriously injured. ‘The prisoner was found guilty, 
and sentenced to three months’ imprisonment. (The lightness of the 
sentence was due to a recommendation to mercy.) 








THE METAL MARKET. 


a is an excellent demand for Bails, and some large sales have been 
effected. 
Coprer.—But little doing. Sheet and Sheathing, £95: Tile and Cake, 
£89 ; and Burra Burra, £92 per ton. 
Tin.—Banca is quoted at £100, and Fine Straits £93 per ton. 
Tin PuaTEs in good request. Coke 22s., and Charcoal 263. 6d. per box. 
Lgap.—Dull of sale. English £20 5s., and Sott Spanish £19 10s. per 


ton. 
SPELTER.—But little doing. £19 15s. is the nearest price. 
Moats and Co. 
Old Broad-street, London, E.C., May 10ti:, 1865. 
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ON INTERCOMMUNICATION IN RAILWAY 
TRAINS. ¥ 
(Concluded from page 287.) 

OrHERs have proposed to bring into communication the 
different compartments by means of their divisions. 
this communication were permanent it would be attended 
with all the inconveniences of the “omnibus” car- 
riage. . . . The glass window, however, placed at the 
u part of the partitions, offers some of the advantages 
of communication between the compartments. In some 
cases it may be very useful, “acting with a physical or 
moral restraint.” Such an arrangement could fixed 
— and it would not allow the sound of talking, 
or draughts of air, or tobacco smoke to pass through. 


As to the acoustic signals, they are not of the least use, 
and practice has long ago led to their rejection. tical 
signals are also useless in foggy weather, and they always 
require continual attention from the railway attendants. 
“It is only electric communication that can solve the 
problem. But a reflection which has not been sufficiently 
made, though it evidently dominates the whole question, is 
that before giving the traveller the means of attracting 
the attention of the guards, it is n to afford to these 
latter the means of access to the traveller. It cannot be 
reasonably expected that the train should be stopped at 
the first best signal coming from any compartment. The 
whole question, therefore, turnson this point, and “it appears 
quite premature to place the travellers in communication 
with the guards of the train before having solved the 
question of the control of the road ”—controle de route. 

If the American system of carriage be rejected, it is 
clear that recourse must be had to foot-boards. It then 
becomes a question of the dimensions of the tunnels and 
bridges, as in most cases footboards are inapplicable between 
the up and down lines. There is again another grave 
objection to footboards, which is also well pointed out 
by Captain Tyler, whose reference to it is quoted by 
the sub-committee of the Kailway Clearing-house. This 
is the personal danger to the g , one of whom is killed 
annually on the Belgian lines in this way. But there is 
yet another point about the power given to guards of 
traversing the train while in motion. It is a point which 
deserves the consideration of the companies. The effectual 
control thus given over the ngers is a great impedi- 
ment to fraud. We read that the only French compan 
which has adopted the plan, the Compagnie du Nord, 
“estimates the direct produce at 150,000 francs, without 
counting its indirect action in cases of doubtful honesty.” 

As the result of their labours in this direction, MM. 
Thoyot, Couche and De Fourcy recommend, “ the adoption 
of openings closed by a transparent pane of glass between 
the compartments.” ‘lhis pane is to be at least 10 centi- 
metres high by 25 broad. It is to be placed above the 
network for light luggage, and it is to be fitted on each 
side with a movable curtain of light stuff. The railway 
companies have also to arrange on all the pneu car- 
riages a system of foot-boards and horizontal hand-rails in 
order to enable the railway functionaries to traverse the 
whole length of the trains on the outsides of the lines. 
The hand-railings can be interrupted at the doors of the 

iages, but they, as well as the footboards, are to be 
prolonged beyond the two ends of the carriages. 

This is the state in which the question was left by the 
special commissioners. ‘I'he later and more important Im- 
perial French Commission may be said to have almost 
entirely rejected these opinions. Speaking of the commu- 
nication between the guards and the driver, they remark 
that “ the railway companies have unanimously recogni 
the insufficiency of the different systems tried up to the 

resent, and consisting in the use of the whistle of the 
ocomotive, or of hand signals, or of that of a cord. The 
last can only be employed on trains made up out of a 
small number of carriages, and in those which, not being 
obliged to break load on the journey, do not require any 
alteration in the vehicles coupled together at the outset.” 
With regard tothe establishment of acommunication between 
the guards of the train and the passengers, “ the companies 
have declared unanimously that it was inadmissible, as it 
would cause more dangers than advantages.” They also 
appear to fear wilful stoppages, and to think that the 
Government should impose severe penalties on any travellers 
abusing this means of security. With respect to the pro- 
posals of MM. Thoyot, Couche, and De Fourcy, the commis- 
sion do not recommend their “ application to the railway 
companies—more especially with respect to the fitting of 
footboards and hand-railings; it would in most cases, be 
requiring impossibilities.” But, as a measure of security 
for the entire train, they recommend the adoption of com- 
munication between the guards and the engine driver. 
“ The commission believes that it can be established in 
many cases, and that it ought to be so whenever possible.” 
But the commission very strictly prescribe to the com- 
panies to have separate compartments of the second as well 
as the first class, for women travelling by themselves. 
Thus, the commission believe that “ whenever the arrange- 
ment of the trains does not stand in the way, the commu- 
nication between the breaksmen and the driver ought to be 
made obligatory. And this is not eyes f as regards the 
communication between the travellers and the officials in 
o- of the train. 
ith this pretty full statement of existing technical 
opinion in France and England, resulting from an examina- 
tion of, perhaps, all existing systems, the dedactions are suf- 
ficiently easy. Communication between guard and driver is 
absolutely necessary, while that between passengers and 
is scarcely less desirable. The balance of scientific 
opinion is in favour of the use of electric signalling—and we 
say “ scientific a advisedly, as, marvellous to relate 
of tlemen ing of too “subtle” and “delicate” 
fluids, not one of the sub-committee of our Railway Clearing- 
house is a man of science. But it is clear that no system 
of signalling can be ever of much use without there being 
means of mal communication between the carriages. 
While footboards are practically inapplicable to our lines, 
and personally dangerous to the railway servants, the only 
known efficient means of train communication lies in the 





American system of carriages, with which kind, and with 
which kind only, the simple cord system of communication 
is efficient. We do not consider that the objections as to 
want of privacy, or as to the time lost in getting in or out, 
are valid. You cannot have, at the same time, the comfort 


If | of entire privacy and the same security against assault. But 


co cou!d also be proposed, com- 
bining the through system of personal communication with 
rather more privacy. Ins of making the passage in 
the middle of the voy it could be placed on one side, 
It is more than probable that construction could also obviate 
the objection as to time lost in getting in and out. 

To repeat, it seems perfectly clear that the most efficient 
system of signalling must go for nothing, unless there 
can be an response to the signal. Of what earthl 
use can it be to the guard or driver if he hear a signal, 
and knows that he cannot stop, or cannot go to the help of 
those who are calling for his aid? By the time the pas- 
senger has, “in cases of emergency,” attracted the atten- 
tion of the guard, “enabling him to stop the train at the 
next station, or under the protection of the next fixed 
signals,” the mischief, whatever it may be, is most likel 
done. On the other hand, with the power the g 
ought to have of traversing the trains, no signalling, 
no dependence of a whole train on the fears of any 
old woman amongst its passengers, would be called 
for. We have little doubt that companies would find 
it to pay well to have carriages easily accessible 
while running on the road. Safety and efficiency are 
convertible terms for proper economy, and common sense 
ought to tell directors that it cannot be economical to be 
whirling along valuable property which may be getting 
accidentally destroyed by the mere motion. Then comes 
the experience of the Compagnie du Nord, pointing to the 

t economical saving obtained when the tickets can be 
taken while the train is running. The guards, instead of 
dozing in the vans, are utilising their time, and saving 
much labour as to a of tickets elsewhere. The 
opportunities of fraud on the part of any passenger are 
claitty diminished, besides the eveateaen om ll to 
saving. Lastly is the additional safety of the passengers ; 
and it seems inevitable that the companies will either have to 
satisfy in some way the popular outcry in this direction, or 
to be mulcted in heavy damages. The question is how this 
means of personal communication on the road is to be sooner 
or later carried out. 

The “ay has a mechanical, a social, and an economical 
aspect. ‘Ihe use of footboards is inapplicable, as it casts 
a chance danger from the ———- to a source of constant 
danger on the guards. The only proved efficient mode is 
therefore tne American carriage, which, at any rate 
mechanically, is a solved question. The sub-committee 
of the Railway Clearing-house “ is satisfied that the habits 
of English travellers would not tolerate such a system.” 
These gentlemen also allude to “the delays which would 
arise in the loading and unloading of trains on the 
great railways of England, particularly in the metro- 
polis and other great centres of population.” ‘They 
refer to “the great loss of time which is consequent 
upon the means of leaving and entering trains being 
limited to the doorways at each end, instead of taking 
place by the more numerous doorways parallel to the 
platform, as in the yeaa | English carriages.” The 
mechanical question is thus whether the easy accessibility 
and communication of the American carriage can be com- 
bined with the privacy and the speed of leaving and entering 
the English carriages. But it is just the absolute privacy 
and isolation of the English and Continental carriages 
which lead to criminal assaults, and to the unchecked pro- 
gress of any breakage. Absolute privacy and isolation are 
therefore not desirable, and a medium is to be sought 
between the American and English systems—a mechanical 
question of arrangement. Similarly, it is very possible 
that the other objection of the sub-committee—that of the 
time lost in entering and leaving a carriage with a door- 
way at each end—-could be overcome. Once set the pro- 
blem fairly before our inventors—once give hopes that 
something would at least be attempted—and the question 
would soon be settled mechanically. We cannot see any 
absolute reason that perfect train communication is only 
compatible with an exact copy of the American carriage. 
As an instance, we would cite an ingenious plan proposed 
by a French gentleman, and briefly footed in the work 
we have alluded to. One of the schemes placed before 
MM. Thoyot, Couche, and De Fourcy was that of M. de 
Gagnot-Champigny, of Moulins, and it is shown in the 
accompanying sketch. : 


a composite form of carriage 
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When the eight places of the first compartment are not all 
occupied, the back of place 8 is slid up between 3 age 7 of 
the first and 3 of the second compartment. e seat of 
this place 8, and that of place 4 of the second compartment 
being thus slid on one side, there is a communication be- 
tween the two compartments. Ifa traveller presents him- 
self to occupy one of the two empty seats he draws out the 
backs. The communication is thus interrupted, but the in- 
ventor oe that the moveable back carries a glass 
frame, and allows two mirrors, placed above places 4 of the 
first and 8 of the second compartment, in order to act as 
substitutes by the mutual reflection to the communication 
intercepted by the back slided from its frame. The second 
and third compartments communicate by their places 5 and 
1, and as follows. There is, of course, some little compli- 
cation about this, but the proposal is at least suggestive, 





It is to be borne in mind that only the two mechanical ob- 
jections we have alluded to could be brought against the 
American carriage—even by the sub-committee of the 
Clearing-house. 

It must further be recollected that communication 
through the train does not merely mean a saving of current 
expenses to the companies and additional safety, but also 
greatly increased comfort for the passengers. Water- 
closets, for instance, could be easily arranged in eB oe 
carriage, and a number of other conveniences could be 
available as soon as the different carriagés could be tra- 
versed while running. The smoking carriage, for instance, 
could be left for another, if found desirable. 

The great difficulty is, of course, “the enormous outlay 
which would be involved in the re-construction of the 
stock of the different companies.” But are we to goon 
under the present system till Doomsday? Is not one 
attempt to be made for improving it? If the oteamnaes 
are worth it, let the style of carriage be then gradually 
altered. At any rate, let a beginning be made and here 
is to be met with the difficulty which affects as much the 
clumsy railway stock as the too narrow permanent way. 

We differ, however, in toto, from the opinion of the sub- 
committee when they assert that re-construction, with a 
view to intercommunication while in motion, would be “a 
doubtful advantage.” We feel convinced that the expenses 
would be repaid; but there is little hope that anything 
of the kind will be undertaken ; and, in all probability, we 
shall be in pretty much the same state in a generation 
hence. The old carriages will be re-mended as required, 
the new ones will be built on the old plan, and so on ad 
infinitum. But there can be no excuse for the companies 
if they neglect even half measures. Amongst these would 
be, first of all, at least an examination in the direction we 
have pointed out, whether the advantages of train commu- 
nication would not be so tas to warrant much more 
outlay than seems at present desirable to the sub-com- 
mittee of the Railway Clearing-house. The next measure 
of the kind is that of finding out and adopting some signal, 
in all probability on the electric system. The mere use of 
signalling is, in itself, however, also only a half measure 
without train communication ; and the Railway Clearing- 
house, as it is, only intend to apply it to “ trains runnin 
for a considerable distance”—a matter in which we thin 
they are quite right. But in the meantime, there can be, 
at any rate, no excuse for railway companies neglecting 
to provide se i for ladies travelling 
alone. At first sight it might seem that a pane of glass at 
the top of the panelling would be of little use, as curtains 
would doubtless have to be applied on both sides. But 
then, in case of any call for help, it is clear that this pane 
could be easily broken, and, at any rate, an intending 
criminal would not feel himself so safely boxed up with 
his victim as is at present the case. —_ the adoption of 
separate compartments for ladies travelling alone would be 
of great use, and it is nut improbable that the use of such 
carriages would even add to the receipts of the companies. 
Many ladies, who would gladly travel, often now refrain 
from doing so, in the absence of an escort. On the other 
hand, certain cases in our police courts, which have lately 
proved it to be quite as dangerous for a man to be alone in a 
railway carriage with a stranger of the oppesite sex, would, 
at the same time, be brought forward with at least less 
frequency. 

It is not, perhaps, so much the arguments of the Railway 
Clearing-house manifesto which are unsatisfactory, as the 
tone of that document. It scarcely testifies that the small 
vis inertia against alteration has been overcome; and the 
withholding of Captain Tyler’s report, after squeezing 
everything out of it that could be made use of, has a sinister 
look. The difficulty of train communication is only one 
of many others which have resulted from the reckless pre- 
cipitation with which railways were laid down in England. 
It is only one of a number of other questions that will have 
to be solved some day or other. e cannot too often re- 
peat, as it seems to have been entirely forgotten by many 
in discussing this question, that mere signalling, however 
efficient may be the system ea ry: can scarcely be of 
much use, What is required is the power of traversing 
the trains while in motion, from end toend. With this 
possibility, signalling would be as little required in trains 
as an elaborate signal is required when we wish to call for 
a policeman passing up and down the street. 


INSTITUTION OF CIVIL ENGINEERS. 


Tne annual dinner of the members of this institution took place 
on Friday evening, the 12th inst., at Willis'’s rooms, King-street, 
St. James’s, under the most favourable auspices. The chair was 
occupied by Mr. J. R. M‘Clean, F.R.A.S., the president, and the 
vice-chairmen were Mr. Fowler, Mr. Gregory, Mr. Scott Russell, 
Mr. Cubitt, Mr. Harrison, and Mr. Eemans. e —- numbered 
in all about 200, and included the Duke of Somerset, Earl Granville, 
Earl Devon, Earl rape yee Lord Stanley, M.P., Sir Charles 
Wood, Bart., M.P., Sir John Pakington, Bart., M.P., General Sabine, 
Sir Roderick Murchison, the Lord Mayor, Admiral Robinson, 
General Sir Andrew Waugh, the Honourable E. F. Leveson Gower, 
M.P., Mr. Childers, M.P., Mr. Roebuck, M.P., Mr. i M.P., 
Mr. Ayrton, M.P., Colonel Erskine, Colonel M‘Murdo, Dr. Roget, 
Mr. Beresford Hope, Mr. De la Rue, Mr. W. J. —— Dr. Porm 
the Master of the Mint, Professor Sylvester, Mr. Julyan ° 
Sargeaunt, Mr. W. Hawes, Mr. Bidder, Mr. Haw r. H 
Robertson, M.P., Mr. Smiles, Mr. Whitworth, Mr. Vi ies, Mr. 
Murray, Mr. Fairbairn, Mr. Chadwick, C.B.,. Mr. < Mr. 
Ogilvie, Mr. Bramwell, Mr. Brereton, Mr. Berkeley, Mr., oods, 

r. H , Mr. P. W. Barlow, Mr. Samuda, Mr. Humphrys, Mr. 
Siemens, Mr. Vaughan, Mr. Brunlees, Mr. Bruce, Mr. R. Morrison, 
Mr. Maudslay, Mr. M‘Connell, Mr. Kelk, Mr. Haywood, Mr. Bl 
Sir John Benson, Mr. Redman, Mr. 
Edwin Crosley, Mr. Conybeare, Mr A. Giles, &c. 

The customary loyal and national toasts were drank with the 
usual cordiality ; that of the “ Army, 4 and Volunteers,” was 
acknowledged by the Duke of Somerset, Sir Andrew Waugh, and 
Colonel Erskine respectively. 

The noble duke referred to the great advan’ which accrued to 
the navy as well as to the merchant service from the labours of 
—- in the construction of docks, lighthouses, &c., without 
which appliances commerce could not be carried on nor civilisation 
spread in different parts of the earth. He said that it was doubted 
by some if much or any improvement had been made of late years in 
literature or art, but there was no doubt that rapid strides had bee, 
made in engineering, and the influence of the Jatter was more widelv 
felt and more generally acknowledged; for in places where our 
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language was not known and our religion was repudiated, the works 
of our engineers were to be seen and ps ated. The civil engineers 
had wrought wonders during the last twenty years; but much as 
they had done, he (the noble duke) looked forward to their doings 
for the next twenty years as ing marvellous. 

Major-General Sir Andrew Waugh, in returning thanks for the 
army, adverted to the importance of engineering science in warfare, 
and trusted that engineering might be made a still more prominent 
branch in the service. 

Colonel Erskine, in responding for the volunteers, referred to the 
connection they had with the engineering profession in the formation 
of an engineer and railway volunteer staff, composed of traffic 
managers and officials who would be charged with the speedy and 
safe transit of troops in case of invasion. 

The chairman next gave “ The Houses of Lords and Commons,” 
associated with the names of Earl Granville and Mr. Roebuck, M.P. 

The noble earl, in acknowledging the toast, said that although 
since he had been a member of the House of Lords he had not had 
so much acquaintance as formerly with the business in the railway 
committees, yet he recollected in his younger days being very gary 

d at the different sides which lawyers and engineers took upon 
the same question, and no doubt the came diversity of opinion 
existed now as in former days; but it was gratifying to see that 
the face of these differences of professional opinion so many great 
works were carried to a successful issue in this andall parts of the world. 
He remembered on one occasion a conversation which was related to 
him by Sir James Hudson, our minister in Italy, which showed in a 
striking manner the opinions held by engineers that nothing was 
impossible. Count Cavour, in his plans of improvement for the north 
of Italy, was desirous that a road should be made across a portion of 
the Alps, and asked Mr. Brassey, our eminent tor, his opini 
on the subject, telling him at the same time the many physical diffi- 
culties that exi-ted in the way of the road. He said there was a 
great deal of water. “That,” said Mr. Brassey, ‘is generally found 
on the sides of mountains.” “Then, too, there wa< a quantity of 
mud.” “That,” said the contractor, “ must be scooped out.” “ But 
there are many clefts in the rock.” “They,” replied the undaunted 
engineer, ‘can be bridged over.” Count Cavour asked if he then 
thought the work possible, “If,” said Mr. Brassey, “ you will find 
the money I will undertake to do the work.” The civil engineers of 
Great Britain were a body of men who had a perfect right to say, 
that anything that it was possible to “o was already done, and that 
anything that was impossible would be done. The noble earl 
a the company for the compliment they had paid to the House 
of Lords. 

Mr. Roebuck said the country was governed by the House of 
Commons, and hence the array of civil engineering talent he then 
saw around him, inasmuch as the House of Commons always pro- 
tected talent, genius, and ability. He acknowledged the great debt 
of gratitude which the country owed to the engineers, and more 
particularly with regard to the great and important works which they 
had already carried out in India, and which he hoped would be still 
further extended, not merely with respect to railways, but also in 
regard to that important means of communication which was 
afforded by means of the electric telegraph to India. He relied for 
the protection of that telegraph on the fear which England inspired 
anong the natives of the country through which it passed ; and that 
influence was in no small degree due to the House of Commons, 
which so liberally provided the means of enabling it to support its 
power and influence all over the world. 

The chairman next gave the toast of “ Our Visitors,” coupled with 
the name of the Right Hon. Lord Stanley, M.P. 

His lordship. baving expressed his acknowledgments, proposed the 
toast of the evening, “ Prosperity to the Institution of Civil 
Engineers, coupled with the name of Senior Past President, there 
present, Mr. Bidder.” His lordship said he cordially agreed with 
what had been said by his noble friend the Duke of Somerset, that 
the civil engineers of England where the representative men of 
their age. It was an age of progressive industrial enterprise—an age 
of victories not by man over man, not by nation over nation, but by 
man over nature—by the help, if he might so express it, of nature 
itself—and that in the interests of the whole race of mankind. If 
they only took three of the greatest works of the present time they 
would fully comprehend this, The first was the American telegraph, 
the second the piercing the Alps, and thirdly the Suez Canal, an 
enterprise which was to shorten the route to India by 7,000 
miles, and by which, whomsoever else benefitted, England must be 
principally benefitted. These works alone would be sufficient to 
give an impress to the age, and to ensure its not being forgotten by 
those who came after them. To him it appeared there was some- 
thing not only striking but perfectly startling in the fact of the whole 
human race being brought to speak face to face, being brought 
into direct and immediate communication one with another, 
and that for the first time since the world began. Telegraphy, he 
might say, anticipated time. Those works which linked man to man 
and nation to nation, were bound profoundly to affect the morals 
and the social position of mankind. They also affected them intel- 
lectually, and that in a most material sense. In previous ages 
capital and labour had been as abundant as they were now; but the 
ditterence between those ages and the present was, he thought, simply 
that we knew more. It was this which enabled men in the present 
day to do that which those who had gone before us could not accom- 
plish. After some other complimentary observations respecting the 
eminent services which had been rendered by the civil engincers of 
this country during the past few years, in which he maintained that 
the private individuals who had constituted, as well as at present 
constitute, the Institution of Civil Engineers, did more for the world 
than any soldiers or statesmen could accomplish. His lordship con- 
cluded with proposing the toast. 

Mr. Bidder, in returning thanks, said that the Institution had 
been in existence nearly half a century, and that he himself had 
been a member of it for forty years, the members when he was 
elected being 110, out of whom only eleven were now living. At the 
very outset it required much fostering, but under the prudent manage- 
ment of the first president, Mr. Telford, it attained, about 1845, a 
prominent position, and a prosperity which, he was happy to say, 
had gone on increasing until at present it numbered 1,200 members, 
and counted among its honorary members the Prince of Wales, who 
had taken the place of his late lamented father in the Institution. 
He deemed it essential, however, to say that part of the large funds 
of the Institution should be devoted for the rising portion of the 
ptofession. More extensive buildings were also required, and he had 
no doubt that with the continuance of the patronage of the noble 
lords present the great desideratum would soon be attained of a 
capacious building near the classical region of Great George-street, 
where the Institution might have more room to flourish. In con- 
clusion, he proposed the “ Health of the Honorary Members,” who 
counted among their numbers many distinguished persons, and 
coupled with the toast the name of Sir Charles Wood. 

‘ Sir Charles Wood, in reply, referred to the influence exercised by 
engineers in the civilisation of India, believing that it had done a great 
deal in doing away with the demoralising distinctions of caste; and 
he concluded by giving “‘ The Scientitic and Learned Societies,” 
coupling with it the names of General Sabine, the president of the 
Royal Society, who replied in a few words, 

Mr. Fowler, vice-president, gave ‘The Corporation and Institu- 
tions of the City of London,” to which the Lord Mayor responded. 

The Right Hou S. J. Pakington, M.P., gave “ The President of the 
Institute of Civil Evgineers.” 

Tue chairman briefly acknowledged the compliment, and the com- 
pany sepura’ed soon uf er seven o'clock. 

‘Lhe wrrangemeuts, which were under the charge of Mr. Charles 
Manby, F R.5, hon. secretary, and Mr. James Forrest, the secretary, 
gave unqualified satisfaction to the entire company. 

















Tue Czar has granted a credit of 4,740,000 roubles to enlarge 
the roadstead of Odessa. Foreign as well as native engineers are 
invited to send in plans and estimates. At Riga an agricultural 
exhibition for the Baltic provinces will be opened on the 12th inst. 





“THE GREAT LOCK-OUT” AND ITS LESSONS | 


Mowresqurev affirms, as a principle, that lands are not cultivated | 
in proportion to their fertility, but in proportion to their freedom. | 
How far such a principle can afford an explanation to the announce- 
ment which, as we write, is being made familiar to the minds of the 
newspaper readers, it may not be easy to decide; but the announce- 
ment is grave enough to give rise to serious reflection in the minds 
of all who believe that it will be an ill day for our country when her 
skilled artisans leave it in disgust for countries of more fancied 
freedom and greater imaginary sympathy of class with class. The 
announcement we speak of is this :— 

“ The Arkwright, the first emigrant ship that has sailed from the 
Tyne, left the river last week, bound for New York.” 

In this exodus of ironworks’ operatives, we have the first fruit of 
“The Great Lock-out”—a proceeding which one of the masters 
most affected described as “a miserable affair.” 

The writer of this paper has had peculiar facilities for acquiring a 
knowledge of the views of both masters and men, in that district of 
England in which the movement began ; and, by prolonged observa- 
tion, he has formed his own views of the causes which have tended 
to produce the unseemly strife between two forces whose interests 
in commercial, are as relatively mutual as those of husband and wife 


in domestic life. 

The ironmasters have done well to encourage the education of the 
children of their operatives; and some of them have spent much 
money in this work. But they have forgotten that in proportion as 
they have made their people less like the brute they have increased 
their disinclination to description of work which almost of a 
necessity tends to brutalise; and that if they are to make the 
expenditure profitable to themselves, they must make the occupation 
of the educated more suitable to their impruved mental condition. 
We venture to assert that no one has ever watched the operation of 
puddling who has not been amazed at two things—first, that men 
should be found who could endure such intense labour year after 
year; and, next, that an occupation requiring the possession of so 
little education on the part of the manipulator should not long ago 
have been performed by machinery. What is puddling? Stirring 
molten iron in a huge oven. It is this, and nothing more. Great 
physical strength and endurance are necessary to bear the intense 
heat of the furnace, and some amount of skill is required to discern 
the exact t in the p of “ boiling,” or melting, at which 
the flames that have been playing fiercely around the crude iron 
have sufficiently separated the impurities to permit of the now 
solidified iron being brought out of the furnace and separated into so 
many lumps as the dough of the baker into loaves. During the 
summer months the labour of puddling is something frightful. At 
all times it is labour that man ought long ago to have been relieved 
of by the adaptation of mechanical appliances to the process. The 
nearest approach to any application of machinery to the work of the 
puddler is the moving by steam of the long iron bar by which the 
iron in the furnace is kept stirred by the puddler so as to bring the 
whole to the surface by turns, to be purged by the flames which play 
round it from the adjoining fire-grate. 

Five years ago a process was patented by Mr. J. P. Walker, cut- 
nail manufacturer, of Wolverhampton, which went to the root of the 
whole operation. Mr. Walker brought out a furnace which, by rota- 
tion and oscillation, churned the iron as the flames ran round the 
inside of the machine. This patent was generally known to the 
trade in England. Their attention was prominently directed to the 
principle by the proceedings of Mr. Tooth, C.E., of Westminster, 
who, without knowing of what Mr. Walker had done, publicly 
experimented in London with a somewhat similar furnace. But the 
trade did not take up either. Within the past few months, however, 
Mr. Walker’s patent has become the property of the Dowlais Iron 
Company, at whose works, in South Wales, Mr. Menelaus, their 
manager, is now adapting it to the facture of finished iron on 
an extensive scale. Of the practical value of the invention Mr. 
Menelaus and the engineer of the firm named are both satisfied, and 
in a short time the scientific world will be invited to be present at 
the opening of a works built specially to carry on the process of 
puddling almost wholly by machinery, at Dowlais. A quarter of a 
century ago the late Mr. Thorneycroft, the founder of the firm of 
G. B. Thorneycroft and Co., made some experiments in machine 

uddling. The process contemplated would have materially 
fightened the labour of the puddlers; but it was opposed by the 
men, and the experiments were ultimately abandoned. The firm 
which Mr. Thorneycroft founded would have experimented with Mr. 
Walker’s patent, if they had not feared that the opposition of that 
time would be renewed in the — of a strike throughout the whole 
of their works. We do not think that such an event would have 
happened. Nor do we believe that at any ironworks in Great 
Britain would such an obstructive course be now pursued by the 
men, provided that the experiments were accompanied with explana- 
tions which would assure the men that their extermination was not 
contemplated. At a recent meeting of delegates of men from the 
different ironworks throughout the kingdom, the experiments that 
are being now made at the Dowlais Works were a topic of discus- 
sion. While there was a pardonable conceit displayed in the neces- 
sity of the puddler to complete the process, there was no disposition 
to interfere with the experiments; on the contrary, there was a 
marked desire that soon some Ee would be devised by which the 
torturing part of the work would be effected by machinery alone. It 
was the ee conviction of the delegate whose views have great 
weight with his fellows, especially throughout the north of England, 
that every step taken and maintained by science and mechanism was 
so much good effected for the operative. 

But if the iron trade had conceived that individual experiments 
would have been met by — on the part of the men in the 
employ of the individual firms, what would have prevented them 
from deputing a committee of their budy to investigate the question 
of machine puddling, to a limit prescribed by funds to which all 
might contribute, on the understanding that any plan that might be 
ultimately adopted should b the property of all alike? This 
course was suggested to them in Tue Enoineer during an obstinate 
strike of puddlers in South Staffordshire, and which, after lasting 
nearly six months, terminated at the close of August, 1863. It was 
not, however, acted upcn. Doubtless, the fact that the change in the 
process of manufacture, which would have left comparatively 
valueless property in which much capital had been invested, operates 
to prevent ironmasters from looking the matter seriously in the face ; 
but the difficulty must be grappled with, and the earlier this is done 
the better for the (epee of the great national industry which they 
conduct, and for the welfare of a nation who, at a time of expanding 
commercial relationships and increasing foreign competition, can ill 
affurd to part with any of the bandicrafismen who are now available 
to maintain and increase her strength, by affording means for the 
continued pr titable employment of her rapidly-growing capital. 

The educated English mechanic will no longer be willing to per- 
form the most intense description of drudgery, by which his life is 
shortened, unless he is compensated with a rate of remuneration 
which it will seriously embarrass his employer to pay. “The day 
has gone by,” said a puddler, at one of the meetings in Wolver- 
poe ag during the lock-out, ‘‘ when a puddiler will work for 7s. 
and 7s. 6d. a ton.” ‘The speaker went on to say that “no sensible 














man” would award him less than 10s. a ton. (They are now being 
paid 9s, 6d.) 


The iron and coalmasters of the West Midlands are dissatisfied 
with the results that have followed their educational efforts. If 
they thought that that education would make the people less reluc- 
tant to bear the wasting toil of the puddler’s life they may well be 
dissatisfied. By educating their people they have supplied them 
with that which is intellectual capital, and its possessors are looking 
for a means of its profitable investment. Such means may be found 
in that portion of the ironworks which is known as the “ mill,” 
where the heaviest portion of the work is done by machinery; but 
it is not to be found in the “ forge,” where the most of the work is 
performed by the puddler. With their millmen the ironmasters find 
no difficulty. Their work is less laborious, and as it requires more 
diffusive skill is, in consequence, better paid than that of the 
puddlers. Let the excessive labour of the be done by machi- 
nery, and, all other things ual, there will be no more difficulty 

the puddlers than there is with the millmen. 

The nation has entered upon the work of education, and it is a 
happy circumstance that it done so; but it has scarcely more 
than entered upon it. Science and mechanism must follow in the 
wake of material and intellectual capital. Thus will both descrip- 
tions of wealth find an increasingly profitable employment. As, 
therefore, the le are educated intellectually, they must be pro- 
portionatel ieved from the slavery of brute labour. “If the 
shuttle and chisel could move of themselves,” says Aristotle, ‘‘ there 
would be no need of slavery.” In proportion as the shuttle and 
chisel are moved of themselves, labour-slavery decreases; and in 
proportion as the people become wealthy in intelligence will they 
demand the freedom which follows in the train of science and ma- 
chinery. “ At every step of scientific improvement there is a demand 
for labour of a higher character than existed without the science,” is 
the remark of a careful thinker on this subject. And the increasing 
education of the people is supplying such labour somewhat more 
rapidly than it is being demanded. Happily, however, the supply 
will increase the demand. 

It is not sparseness of labourers alone that has stimulated the 
inventive faculty of the American nation. Education is the birth- 
right of the American child, and he gets it. He, therefore, enters 
upon life with more school knowledge than that possessed by the 
British workmen of a like grade. In consequence, the British 
labourer is imported to do the manual drudgery which the American 
declines to perform even after he has reduced that to tne lowest 
minimum by the application of labour-saving machinery to every 
possible handicraft. 

Owing to this adaptation of machinery it is that we are “ whipped ’ 
by America in nearly every industry in which. by natural disadvan- 
tages, manufacturers in that country have not to encounter insuper- 
able difficulties. In this we have much to learn from America, and 
until we have learnt it, the English artisan who has had the advan- 
tage of even a tolerably good training in a national or British school 
will not drudge at home. Certainly, if he has to drudge anywhere— 
and in reference to machine puddling he is not better off in America 
than here—he will prefer doing it where the facilities are more for 
escaping that drudgery in the briefest time.- Such facilities many 
English working men believe are presented in thecountry to which 
so many are now removing. 

But there are other reasons to which the emigration movement 
that has now set in amongst the ironworkers of England and Wales 
is in part traceable. These, also, exerted their influence in bringing 
about the lamentable contest between master and servant, at which 
politicians and philanthropists alike hung their heads. 

Chief amongst these causes was the absence of a display, by the 
masters, of interest in the men. This interest was, nevertheless, not 
always unfelt. It was that state of things which the warm-hearted 
Judge Talfourd was lamenting, when, a few years ago, he halted in 
his charge to the grand jury at Stafford, and was carried off the 
bench 2 corpse. A better term for the subject of complaint would 
be the absence, in certain cases, of conciliatory manner of dealing 
with the men. The wages of the ironworkers and the miners are 
regulated by the price of the iron or the mineral in the market. 
The practice is for every rise or fall in wages to be communicated to 
the men by the posting of a notice in the works. It is easy to under- 
stand how, when the alteration of wages is in favour of the work- 
men, the method is unobjectionable to them. But it is equally easy 
to conceive how, when the change is in the opposite direction, an 
announcement that less wages would be paid might give rise to 
feelings of a very opposite character,-especially if there had not 
been a conspicuous falling off in the amount of work to be done. 
There is a harshness in the method described which it would not cost 
very little to remove. The iron and coal masters would suffer no 
loss of that due control of their men which their position as 
employers merit, if, when they find themselves called upon to make 
any alterations in wages they should summon their men to an 
interview, and explain the circumstances under which the change 
had been necessitated or had been rendered practicable. The 
circumstances would be understood by the men, and, as a rule, the 
course which the masters adopted concurred in. We know an iron- 
works and colliery firm by whom this course is generally pursued, 
and it is notorious that they have a facility for the management of 
their men which others admire but do not possess. Similar means 
would, however, produce like results. The men have a claim to this 
unbending, and the want of it is producing the customary results. 
They are asking for a measure of influence which would not have 
been thought of if the lesser concession had been made. Pressed 
home, the logical conclusion must be that, if the men have to be re- 
munerated according to the price of the iron, they ought to have a 
voice in the fixing of the price. Uninformed of the reasons which 
influence their masters in declaring prices down, they cherish the 
conviction that no sufficient reasons exist; and they ignorantly 
assert that their employers reduce prices that they might have a plea 
to lower wages, produce poverty, and thereby increase their own 
ascendancy. The masters say that the men understand all about the 
causes which lead to the several changes, and that to make the ex- 
planations suggested would be to do that which the men would mis- 
interpret for weakness on their part, of which advantage would be 
surely taken. 


The defence, however, points to a want of confidence, if not to an 
estrangement, which lies at the root of the disaster. Until this is 
removed all the evils will exist which have had their birth in the 
protection which the men have sought by forming an alliance 
amongst themselves, and terming it a trades’ union. The natural 
protector of labour is capital. Charles Knight puts the two upon 
horseback. The horse is Exchange, upon which (Capital riding first) 
both, he says, are destined to perform a journey together to the end 
of time. We have compared the relationship between the two to the 
closest of domestic ties. All other alliances we regard as illicit. 
Labour is the feebler of the two, and if, by a want of confidence, this 
vine (to use Homer’s figure) or ivy (to borrow that of Shakspere) be 
torn from native elm, she will throw out her tendrils until, finding 
some other prop, she asks from it that strength and support which 
she derives alone from union with her powerful and cherishing ally. 
This new prop, unlike the elm, however, takes from but does not 
impart pws Penn to the feeble ivy. 


Labour is thus fast becoming weak and sickly, by reason of its 
illicit connection. In deft of the pr d rights of aggrieved 
members, heavy contributions are raised throughout the society, at 
the same time that restrictions are placed upon the ability of the 
majority to earn their con'ributions. The governing members of the 
union prescribe the days and parts of days upon which the rest shall 
labour; and, however much the necessities of their empluyers may 
make an occasional divergence from the stipulated hours desirable, 
or however much the workmen may themselves wish to add to their 
emoluments by this extra work, the authority o! the “ district secre- 
tary” must be obtained before the member can use his labour with 
that freedom which is his inalienable right. Adam Smith has laid it 
down that “the property which every man has in his own labour, as 
it is the original foundation of all other property, so it is the most 

and inviolable. The patrimony of a poor man lies in the 
strength and dexterity of his hands; and to hinder him from em- 
ploying this strength and dexterity in what manner he thinks 
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his neighbour, is a plain violation of thi 
This “evil,” however, the poor men 
“ ~ during the unnatural state of things we have 
described, it has tended to check a reduction of wages. But peey 
forgot that in doing this the action of the union has been to chi 
demand, and thereby lessen work, at the same time that the union 
contributions have amounted to a larger aggregate sum than has 
been saved by the ar, "5 a decline in wages. Cc. W. 

(To be continued.) 
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most sacred P y.” 
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IRON SHIPS—BUILDERS’ MEASURE v. REGISTER TONNAGE. 
By Mr. Roserr Duncan. 

Tue term “tonnage” originated in the scale of weight, and had 
reference, not to the size or dimensions of the ship, but to the weight 
carried by it. The necessities of revenue, and other purposes, 
required a standard of value or size by which imposts on shipping 
might be regulated. It was desirable that this standard should be 
the fairest possible—therefore, the standard of weight. As it was 
not desirable to wait till vessels were tested by load before deter- 
mining their tonnage, a calculation based on existing proportions 
and carrying abilities was legalised in 1773 to determine the weight 
or tonnage burden — commonly now called the o!d law or 
buiiders’ measure. This calculation being a constant of length 
and breadth, with which form and depth had nothing to 
do, evasion became possible. Morally no one objects to make 
the best bargain possible with taxation. We all approve of free 
trade as regards ourselves, though possibly not always admiring the 
“ wholesome competition” which may be equally free to our neigh- 
bours. Nevertheless, as shipowners and shipbuilders, we are bound 
to have and to build ships « hich carry the largest cargoes with the 
smallest disbursements. Great difference of opinion exists as to the 
most suitable depths and forms. It becomes, therefore, a question 
of great importance to builders and owners how certain depths and 
forms may pay to build and to sail. It is obvious that under the 
old law the shortest, deepest vessel suitable for each trade became 
the rule. The maximum depth being reached experience did the 
rest for the builder, and like sizes like prices became a law unto 
themselves. I need not again go over the processes which wrought 
a cure of this system as regards the taxation part of it, having 
already treated of that in a previous paper to this Association. I 
should like to look now at the subject from the builder’s side as to 
cost, and the owner’s as to profit. 

The tonnage law of 1854 has been in operation for ten years, and 
by this time shipbuilders and shipowners may be supposed to have 
an ordinarily correct conception of its value as a mode of measuring 
and rating shipping. The tonnage of the kingdom, particularly in 
iron shipping, has multiplied itself repeatedly since the introduction 
of the present system, which, having now been fairly tried, may 
safely bo suid to have come through its infancy very creditably to 
Mr. Moorsom and the gentlemen who assisted him by advice and 
information to mature it. Had there been any serious defects in 
the mode of measurement, these would have been developed to the 
utmost, and the forms of our ships would have manifested its 
imperfections exaggerated to deformity, as under the former law. 
Any defects of the present rule are simply in the application and 
not in the principle, and the rule as applied for the measurement of 
the hull may be considered as nearly perfect as a scientific principle 
can make it. Asa mode of comparison the late rule (of 1835) has 
passed utterly and unregretted out of use; but its predecessor, the 





sure that it is not a profitable one for either when carried to 
boastreotion ere ell tnSaqpes® ganpesifgiy by the pesittenanes of 
construction are 2 j tenance o! 
= = law, as Lloyd's register and other ‘siatistiog of tonnage very 
plainly show. 


As the builders’ measure is a very full standard, vessels built to 
register in excess of builders’ measure must either be extravagant as 
to form or have large erections above the main or upper deck. 
Only vessels of large dimensions which can stand a greater propor- 
tion of depth, such as ,i,ths of the beam and upwards, oan have a 
register under the u deck greater-than the builders’ tonnage, 
and when such vessels can carry & and deckhouses in addition, 
the difference may be very great; but taking siatistics of tonnage 
all sizes, the greater number of vessels are less than builders’ 
measurement. The cost of production being actually in oe poem. 
to the register, the average cost per builders’ measurement is of course 
reduced, and the cases in which the register is high, or in excess, 
very generally a wrong balance for the bi till experience 
teaches the necessity of supplementing the 8’ measurement 
by some more accurate calouiation in self-defence.’ Many builders 
do not, ibly, rate by the old law, even vy «Pome it the 
standard of tender. Many of our own members, perhaps all of us, 
have other methods by w to estimate cost. Some assume @ 
ratio of cost to the dimensions, with some fixed divisor ; 
others assume ratios of ment of the forms they prefer; 
others merely take the cost of already i type ships—the 
latter by far the safer rule. But almost all are Lg re Apne 
to builders’ measurement, or a sum, before tenderinz, and the owner 
having but one standard him, very likely only builders’ mea 


surement tonnage, irrespective of dimensions and form, and not ' 


being influenced, or probably aware, of the modes by which the 
cost has been deduced, has the dimensions, model, and form made to 
suit his ideas, and the builder is obliged to conform, often against 
his convictions, and frequently against liis interest. In order to 
satisfy myself of the extent to which the old law is still the. builders’ 
standard; and nences the forms of our ships, L have abstracted 
the iron sailing ships in Lloyd’s from the beginning of 1860 
till June this year, and I find that of 157 iron ships above 500 tons 
register, 85—or more than half—are greater register than builders’ 
measurement, That the excess would be even more than this I 
have no reason to doubt, as the register is the tonnage generally 
= in poten | AS ite quneculiy Sf. to 10h Sy moment 
rom the register length, w ly Sit. to 10ft. longer 

the length between perpendiculars, my calculated builders’ measure- 
ment may safely be assumed greater than the actual builders’ 
measurement, and thus the number of vessels of larger re ir than 
builders’ measurement should have been in excess of what I have 
stated. But withal the fact stands that fully half of all the iron 
ships above 500 tons classed at Lloyd's are greater register than 
builders’ measurement. Two-thirds of the ships built on the 
Thames and the Mersey are gréater register, while Sunderland and 
the east coast are nearly half, and the Clyde rather less than one- 


third in excess, 

The liability to excess is a with sailing vessels than with 
steamers, in consequence of the greater depth to which sailing 
vessels are usually built ; hence the fact is more easily deduced from 
them, if other proof were wanting, that builders’ tonnage is still the 
regulating standard. If a ship of 1,000 tons builders’ measurement 
can be, and frequently is, built to measure 1,100 and upwards, we 
cannot wonder that some builders should find it necessary to charge 
higher figures for deeper ships, and stand for equality of tonnages. 
It requires a considerable advance in price to produce 10 per cent. 





old law of 1773, under the style of “ builders’ »” still 

a very important influence on the shipping of the kingdom. Use 
and prejudice—an affectionate regard for a simple old servant which 
has served our fathers and ourselves for ninety years, possibly not 
always well, but at any rate not materially worse than its successor, 
which was introduced to supersede it—has induced a conservatism 
as regards the old law which, notwithstanding the beauty and 
correctness of the present law, operates prejudicially on our shipping 
against the interests of all parties concerned. 

Rather more than ten years ago, when Mr. Moorsom published 
his system of measurement, which immediately afterwards became 
law, he remarks respecting the old and the then existing law:— 
*‘ That the evil of such loose and imperfect measurement does not 
rest here. If it were limited simply to depriving us of a just con- 
ception of the relative magnitude of vessels, no very serious harm 
or inconvenience might arise from such deficiency ; but when we 
consider that vessels are built, bought, and sold 
o.« all in proportion to the same standard . the 
importance of the highest degree of truth and perfection is manifest ; 
and, therefore, the apathy which has been evinced on this cardinal 

int by many of our intelligent shipowners, and more | erga 
by our merchaut shipbuilders, is truly astonishing, and not to be 
accounted for in the way in which we are generally accustomed to 
solve such problems.” 

I believe Mr. Moorsom’s latter reflections are nearly as applicable 
at the present time as they were at the time of publication. 

One way of accounting for this seeming apathy is that each altera- 
tion of the law of tonnage has been based npon the old law, so as to 
make as little alteration as possible in statistics of existing tonnage, 
and “to produce the same general result as the old law.” So far ship- 
owners and shipbuilders may be excused for not immediately perceiv- 
ing the difference bet ween apparently six and half-a-dozen. The Act of 
1835 had been notoriously not much of a change for the better, and 
looking to the immediate result contemplated by the second change, 
namely, the maintenance of statistical tonnage, the one law doubt- 
less appeared to the majority of both interests as good as the other. 
The minority, with Mr. Moorsom, looked not alone to the immediate 
maintenance of existing statistics, but to the prospective benefit to 
the whole maritime interest of the kingdom. And they were right; 
a very great improvement has taken place, irrespective of the apathy 
of the majority, and all will yet see, as he and many like him saw, 
“the importance of the highest degree of truth and perfection in 
the standard of tonnage measurement for building, selling, buying, 
and working shipping.” 

Shipbuilders being producers, are of course influenced in their 
productions by the requirements of their customers, who in their 
turn are influenced by the measure by which shipbuilders sell. As 
shipbuilders chose to adhere to the old law as their working 
standard, the term “old law” naturally became transmuted 
into * builders’ tonnage ;” and this being the rule by which even 
yet the majority of builders build and sell, shipowners are naturally 
compelled to study the relationship of the builders’ and register 
tonnage, as it affects their interests, first, as to the require- 
ments of their trade, and secondly, as to the value of the 
builders’ standard. I do not under-estimate the intelligence of our 
shipbuilders when I say that many of our most intelligent shi 
owners understand the entire value of the relationship between the 
two rules. It is not difficult to perceive that a rule which ignores 
the depth in estimating the tonnage can never at best give more 
than a very imperfect estimate of the capacity of a ship, while the 
new rule, which not only takes account of the principal dimensions, 
depth included, but, on purely scientific principles, calculates the 
actual capacity of every moditication of form, can at all times be 
relied on to give an accurate basis of value for taxation in proportion 
to capacity or register tonnage, and to bring returns wherewith to 
pay their taxes iu cubic feet of measurement and dead-weight cargo 
in exact proportion to that register tonnage; therefore—and the 
conclusion is the most natural possible—if the requirements of 
the owner’s trade will permit, the largest register tonnage that 
can be got from the builder on the smallest builders’ tonnage, 
which is assumed to be the basis of payment, is the best bargain 
for the owner, possibly it may be said, reverse the case and the 
converse holds. If a shipowner does not see the full relationship 


of the laws, and wishes a form of sbip which produces a small 
register in proportion to builders’ tonnage, tbe builder has the best 
of the bargain, and accounts are squared. I will not do either party 
the injustice to suppose that this “ diamond cut diamond ” system is 
an agreeable one, or possibly understood to its full extent, as I am 





dditional tonnage, particularly when that excess is the actual 
extra capacity for which material has to be provided, and on which 
extra workmanship has to be expended to produce this enlarged 
capacity. 

a vessels which can be built deep, and carry poop, forecastle, 
and deck houses, often of considerable tonnage, are all rated by the 
same standard as ships which have none of these. Small vessels 
which are built shallow are also rated by the same standard, but 
experience has proved that they can be built very much cheaper in 
proportion to builders’ measurement, hence they are more cheaply 
rated per builders’ measurement. All practical men know that it is 
impossible to work light material as cheaply as heavier, We know 
that vessels of one to 500 tons are relatively dearer to build than 
vessels of 800 to 2,000 tons, for material and work are compara- 
tively dearer the smaller they become. Therefore it appears to me 
that the actual measure and weight of material in each case is the 
only true standard of cost. This it is nearly impracticable to 
obtain without a standard for construction; some fixed, recognised, 
or legal scale of weight or scantling requires to be assumed, such as 
Lloyd’s rules, as a for weight. ‘'he measure by which this 
scantling is to be determined must be fixed. To give the scale a 
definite value, the truest measure must certainly be that which most 
truly defines the form, capacity, or losed space—in a word, 
tonnage, and the proportion of scantling be so determined as to 
apportion weight to that tonnage in nearly equal ratio to all sizes. 
The correctness, therefore, of the standard of weight or material is 
of the first importance, and the correctness of the standard of mea- 
sure next, each indispensable to the other. Many builders do not 
estimate quantities directly, but according to some indirect measure 
of dimensions, most frequently builders’ tonnage. Allowances may 
be made for differences of depth or erections above deck, but allow- 
ances made without a definite rule are apt to be occasionally wide on 
either side. 








The most correct standard of , in my opinion, is the new 
tonnage measure, and the most correct standard of weight is Lloyd’s 
rules. Properly speaking, shipbuilders have no others from which 
they have so great an amount of reliable data; each builder can 
certify the accuracy of both standards by his own experience. I 
have collected during the last ten years, since the introduction of both 
rules, an amount of data, which satisfies myself that the relation 
between the tonnage new measurement and the weight according to 
Lloyd's rules has been throughout nearly a perfect ratio, each verify- 
ing the other so beautifully and so exactly that the material used in 
construction is nearly uniformly a constant of the tonnage, irrespec- 
tive of the dimensions and form. I daresay many of our members 
are not prepared to endorse my remarks as yet; I must, therefore, 
support myself by proof. 

As a standard of form and capacity, it is not now necessary to 
rove the correctness of the new tonnage law ; it is practically per- 
ect. The question, therefore, is solely its relation to the standard 

of weight—to show, in fact, what pre rtion a ton weight of iron 
and other material generally used for building ships bears to a ton 
> «ieee of space, according to the present mode of measuring 
ships. 

Uniformity of material has more nearly equalised the weight of 
scantling for iron ships standard measures, feet, inches, and 
fractions; and Lloyd’s rules have produced greater uniformity of 
scantlings to tonnage. There ought, therefore, to be much less 
relative difference in the value of iron vessels built to Lloyd’s rules 
—weight for weight. But whether built to Lloyd’s rules or not, 
weight for weight is nearly the correct standard, if we can get it, 
We may gafely assume that the scantlings of most vessels, whether 
classed or not, are based on Lloyd’s rules, as affording the best 
guarantee for sufficiency ; and, as indy rules for iron ships came 
into operation nearly simultaneously with the new tonnage 
law for measurement, we cannot possibly have or get any other 
standard of weight from which we have so great an amount 
of reliable data. Those rules have been altered several times, but a 
comeartne on the same scale of any date will safely ensure similar 
results. The question of weight to measurement is a question purely 
of experience. We cavnot think that the gentlemen who arranged 
the scantlings of Lloyd's rules had the least idea of determining 
with mathematical accuracy the relation of scantling and weight to 
tonnage. Perhaps they could not readily have given a reason for 
choosing tonnage rather than dimensions, or preferring one tonnage 
to another, old or new, except that the new was the legal standard. 
Lloyd’s Committee have generally acted on the liberal principle of 
a minimum scale for the smallest tonnage, thereby giving the 


the form and dimensions of the solid or bulk immerseds | ~ 





sufficient data to furnish proof. It 
fine —~ of large dimensions and small ne 
but as the Liverpool rule has been thes pe 


main by en increase of the of 
frames towards ends, the weight so removed to be distributed 
amidships, as tion for increased dimensions, Leaving this 
latter case for the consideration of the gentlemen most interested, it 
gives me great re to be able to state that so far as 
can be taken as a guide, my experience of the relationshi; jloyd's 


to new measurement tonnage, beginning with the 

of both in 1854 as standards of measurement and construction, and 
com by a great number of vessels of all sizés and forms, 

me that both have been, and are now, as nearly perfect in 
‘their relation t6 each other as the weight of the volume of 
displaced is t6 the bulk of the displacing body to 
whether that bulk be a solid or a shell enclosing & certain space in 
cubie feet or cubic tons of 100 cubic feet-—say a ship, irrespective of 


*“'L am quite aware that exception will be taken theoretically to 
absolute relation of the space enclosed to the weight of the surface, 
or Shell, of hull, enclosing that space. I am uot that, as 
regards weight of hull to tonnage or s enclosed in sh pe theory 
is at fault, or the difference is so deal os to be practically 


‘ceptible. I did not begin my comparisons ten years ago with a 


theory, as there was no data to start with, and theory would have 
stopped me at the outset, I did not even look for coincidences. I 
— mg with facts, and my conclusions are results, not demon- 
8 ns. 

I have no doubt it will be more satisfactory to our members to com- 
oa my statements and results by the facts of their own experience. 

eantime, I shall illustrate by a few facts from my own and other 
experience. Last year, at thé meeting of the Institution of Me- 
chanical Engineers in Birmingham, Mr. Vernon, of Liverpool, read 
an excellent paper on the construction of iron ships, in which he 
stated, among other subjects—and I believe expresses pretty nearly 
the received opinion—that the weight of an iron ship of the bighest 
class at Lioyd’s is about 15 cwt. to the ton, ’ measure. 
The dimensions of the vessel quoted in illustration were 
205ft, X 34)ft. x 23ft. = 1,166 builders’ measurement. The weight 
of iron in the bull is stated at 612 tons, and the finished weight 
of the vessel, complete in hull and full East India outfit = 901 tons. 
Displacement on 20/t. load draft, 2,708 tons, The register tonnage 
is not given, but the particulars correspond nearly with the following 
vessel which passed through my hands:—208 xX 34} X 23 = 1,186 
builders’ measurement. Tonnage under main deck, 1,121; ditto, 
poop, 77; gross register, 1,198 tons. Displacement an 20ft. (on 
rames), 2,725 This vessel was built to class twelve years A 1 
at Lloyd's, and twenty years Liverpool register. The weight of 
iron ordered and received per invoice was 715 tons; the finished 
weight of ship complete, 928 tons. As both vessels are so nearly 
the same displacement on the same draft of water, and the 
dimensions so nearly alike, the tonnage under main deck must have 
been very nearly the same, 1,120 tons, the displacement being an 
exact measure of the form and capacity. The difference of the 
finished weights, 901 to 928, might be accounted for, but the weight 
of iron, 612 tous against 715, is not exactly explained, on" by 
assuming a certain percentage of ordered or invoiced iron deducted 
vd scrap, and the balance considered the finished weight of iron in 
the hull. 

Lloyd's rules do not admit of less quantities being used in similar 
ships. Mr. Vernon must, therefore, have ordered and received about 
700 tons iron, and deducting one-eighth for scrap, &c., leaves 612 
or thereby for finished iron in the hull. The latter quantity I do 
not intend to discuss, as it is indefinite. The invoiced quantity is 
easily obtained from the books. The finished weight is also easily 
obtained from the displacement scale, if the latter be correct; and 
the register tonnage is also easily obtained from the plan or the 
ship. Comparison of these quantities can, therefore, be easily made 
by any person, without the necessity for reductions and allowances, 
which can never be uniform. 

We have built several vessels of = x Ae dy = samy one 
measurement ; register tonn: under ’ } poop, 56; 

998; class twelve years Lloyd's, and twenty years Li I 
Registry. If the builders’ tonnage were the regulating standard, 
our weights ought to very nearly with the ing shi 
but the registers differ by 200 tons, and the weights differ in 


same proportion. 
Bx N.M. BM. Finished W.M. BLM. 
—_ Ratio. Ratio. weight. Ratio. Ratio. 


First ..1,166 .. Say 1,108... {915} .. 600 .. (00, 901 ..Say ‘76 .. “178 
Second 1,186.. ,, 1,198.. 716 ~..597..°@0..923.. » ‘775.. “782 
Third ..1,185.. ,, 998... 6589 ..°500.. "52... 774... 5 °“775.. "682 

In these vessels the material bears no regular proportion to 
builders’ measurement, but it does bear a regular proportion to new 
measurement; the com of the two last, of which I am cer- 
tain, being as follows, the ratios of weight to tonnage being as 


NM. Iron 


above :— 
BM. NLM. Tron, Total. 
2j0OB res oe UNO 00! 00. FEB ay) oo OS 
1086. 26 20> GOB oe 00: BBD 001! on 00 


Difference 61 200 De 14 


If a shipowner pays for 1,135 tons, builders’ measurement, with 
the register and quantities as stated, at the same rate as he pays for 
1,186 tons, builders’ measurement, with the register and quantities 
thereto, he must have a poor bargain of the former, or @ good 
bargain of the latter; and so should the shi re 


than builders’ measurement, to assume a rate or a margin that 
would admit of giving 150 tons weight of extra material at a cost 
of £22 to £24 per ton. Yet the practice is not unusual, appa- 
rently from Lloyd's register ; n of vessels of the same 
nominal builders’ measurement varying as much as 200 tons in 
their 

On ships about this size a very great difference 
the register tonnage and cost, which if estimated, as 
builders’ measurement tonnage, should sho’ 
example, a vessel of the dimensions 
builders’ measurement—can be made to 
register—say, from 780 to 1,280 under ph - 
ing the form and the depth from 20ft. to 24{t. depth of ho’ On 
any one depth alone it is easy to vary tho nearly 300 tons, 
by simply altering the form between fine 
limits of merchant ship forms, as that an unpractised observer, and 
possibly some who fancy themeelves excellent judges, could have 
no idea of the amount of from the appearance of the 
models or vessels. The difference in the of 
built to Aal at Lloyd’s, will be as -75 per cent. 
80 that 200 tons difference of tonnage will 


i 


of weight; and 400 tons difference of tonnage will give 800 of 
weight. The vessel will cost less than the larger in the 
same proportion; each ship will be fitted out for her register 
tonnage, or, at to specification for a particular 
trade, the cost of which is easily obtained. All those varying 
tonnages will, if well-formed, carry equal dead-weight in 
proportion to their tonnage—say, a regular load of one and a-half 
their dead-weight on draft of water in equal ratio to the 
depth of hold, say 9 from bottom of keel. 

' (Te be continued.) 
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Tuesz improv ts, patented by Messrs. Buckley and Crossley, 





Dukinfield, Cheshire, relate to Ryder’s forging machine, in using 
which it bas hitherto been the general practice to enter the metal to 
be forged between the swages or forging surfaces, and to give ruch 
metal the required movements by hand, and even when this has 
been done with the greatest skill a uniform result could not be 
obtained. 

The object of the invention is to produce the required movements 
of the metal to be operated upon for the purpose of forging a 
variety of articles of taper, parallel, and other form, round, square, 
or many-sided, of regular figure, by means of —— mechs nism, 
thereby obtaining a perfect figure in the required article, and a uni- 
form result, with rapid action and very little skill on the part of 
the attendant. 

In forging some articles, rotary, or intermittent rotary motion of 
the metal is only required; for other articles, this rotary or inter- 
mittent rotary motion has to be combined with a reciprocating 
motion to and from the swages or acting surfaces; and for other 
articles, these two movements have to be combined with a third 
movement, which is a lateral reciprocating movement. These 
movements are to be given, either separately or combined together, 
by fixing a slide bed like a lathe bed in frout of Ryder’s machine, 
upon which a slide carriage is mounted, so as to permit of lateral 
movements ; and upon this slide carriage is mounted another slide 
carriage or headstock, capable of moving at right angles to the 
former, or to and from the swages, and upon this slide headstock 
is mounted bearings in a vertical slide, so as to be adjustable in 
height to suit the level of the swages; and in the slidiug bearing is 
fitted a hollow shaft or chuck, capable of rotating, and in this the 
metal to be operated upon is placed. The hollow shaft or chuck is 
made with cone surfaces or dies, that will contract and expand so 
as to grasp or release the article to be operated upon, these cone 
surfaces being actuated by a hoop on the exterior of the hollow 
shaft or chuck, which is moved to and fro in the line of its axis by 
a clutch fork lever handle. The rotary motion of the chuck is 
produced by gearing it with a shaft placed parallel to the bed, and 
this shaft receives motion by being geared with the eccentric shaft 
working the swages (or any other convenient rotary shaft) by 
an eccentric, working a ratchet pawl acting upon a ratchet wheel, 
or by other suitable gearing. The reciprocating movements of the 
slide carriage and headstock are produced by cams or crank pins, 
which receive motion from a shaft parallel to the bed, being brought 
into gear and out of gear by a clutch box arrangement, or theso 
movements may be produced by screws or other equivalent arrange- 
ments. The cams or cranks for giving the reciprocating motion 
are carried on a shaft or shafts supported in beariugs formed in 
brackets from the slide carriage. ‘The crank for giving the recipro- 
cating motion to and from the swages is adjustable in its radius, and 
acts through a lever. The cam for giving the lateral movements 
acts on a stud or bowl fixed in the bed, thus giving the cam, 
carriage, and connected parts, ———— movements. The 
clutch box lever, for the cams or cranks is connected with the lever 
handle for working the cone-pinching surfaces or chuck, so that the 
movements of this lever handle will bring the clutch box into gear 
and will start the reciprocating movements, and when one round of 
the cam and crank have taken place stops or inclines will act to re- 
lease the lever handle and open the chuck to liberate the article and 
stop the reciprocations. There is a separate slide carriage and 
headstock carriage and cam or crank for each swaging head, so that 
each can be worked independently, and the metal can be rapidly 
transferred by the attendant from one swaging head to the other as 
required. 

Fig. 1 is a front sectional elevation; Fig. 2, an elevation at one 
side; Fig. 3, a sectional elevation at the other side of the machine ; 
and Fig. 4 is a plan view. 

A is a slide bed secured to the standard or frame A! of Ryder’s 
machine. To the slide bed A brackets A? are secured for carrying 
ashaft a, which gives motion tothe cranks or cams that produce the 
reciprocating movements of the slides. Slide carriages 6 are fitted 
on the slide bed A, and from each slide carriage brackets b' descend 
for carrying the parts for giving the reciprocating movements, and 
these slide carriages b have each of them bearings for shafts 6%, 
which gear by bevel wheels with a shaft d carried in bearings from 
the slide bed A. The bevel d! driving each shaft in the slide 
carriage b is held between bearings d? from each slide carriage, and 
each wheel d' can move on the shaft d, being rotated by a sliding 
key in the usual manner. The shaft a and d may be geared 
together and driven by a belt from the shaft driving the forging 
machine or by gearing connected with the eccentric shaft which 
actuates the swages z. Each cross shaft b? has a key-way along it 
connected with a wheel e, by which rotating motion is transmitted 
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to the article to be operated upon. Upon each slide carriage } 
another slide carriage c is mounted, which can move to and from the 
swages, and on this slide carriage vertical guides c* are formed, in 
which a sliding block c' is fitted, which can be adjusted up and 
down by means of a set screw c?,so as to suit the height of the 
swazes xz. This vertical sliding block c! forms the bearing fora 
hollow shaft f, which has three or more slots in its sides, and in 
each slot a die is fitted, and each die is inclined on the edge coming 
to the exterior of the hollow shaft, and these edges are acted upon 
by the inside of a hoop or ring 7!, made to slide on the exterior of 
the hollow shaft 7, so that when the hoop is moved one way the 
dies will be released, and when moved in the other way the dies 
will be forced inwards and made to grip the article which is passed 
through the hollow shaft. Upon the other end of the hollow shaft 
a pinion f? is fixed, which gears by means of two intermediate 
wheels with the pinion upon the cross shaft 67, The intermediate 
wheel gearing with the wheel ? upon the end of the hollow shaft is 
adjustable, and allows of the vertical adjustments of the block c! 
forming the bearing of the hollow shaft f. Reciprocating motion is 
given to two of the slides c, shown in the illustration, by cranks, 
and in each case the crank pin is fixed in aslide, which is adjust- 
able in its radius in a disc plate g, which is secured upon one end 
of a short shaft g', carried in a bearing formed by a bracket 5', from 
the under side of the slide carriage 4, and upon the other end of 
this short shaft g' a wheel g? is fixed, which gears with a wheel g°, 
which may be made free to rotate upon the shaft a. The boss of 
this wheel forms one side of a clutch box, so that the wheel re- 
ceives motion when in gear with the other part of the clutch 9}, 
which rotates with the shaft, being brought in and out of gear 
by means of a sliding key in the usual manner. The clutch box 9* 
is actuated by a lever A, which has its fulcrum A! upon a pin 
secured in the bracket descending from the slide carriage. ‘The 
motion of the crank pin is conveyed to the cross slide carriage c by 
a lever k, which has its fulcrum ke on a stud fixed in the bracket b'. 
The lower end of the lever & is slotted, and in it a die is fitted so as 
to slide in the slot, this die being centred on the crank pin. A 
similar die and slot is used at the upper end of the lever; the pins 
of the die in this case being secured to the side at the cross slide 
carriage c so asto be adjustable in position. The hoop f! for 
actuating the dies for gripping the article to be operated upon 
receives motion from a clutch fork f* upon a short shaft /*, which 
is carried in bearings f° attached to the vertical guides c*, 
This short shaft f* has adisc f* upon it at one end, and it has 
also a lever handle 7 centred upon it, by which the disc 7* can 
be moved so as to cause the dies to grip the article entered 
through the bollow shaft f, and this takes place when the lever 
handle / is lifted, at which time the lever comes against a stud /7 
fixed in the side of the disc, the back movement being produced by 
a stop or projection /’, which is adjustable in position upon the 
carriage b, which stop or projection comes in contact with a link / 
jointed with the disc plate /*, when the carriage c moves back, and 
thus turns the disc and releases the article in the hollow shait. To 
the end of the link ? another link / is jointed, which is connected 
with a pin / adjustable in a slot in a projection from the lever 
handle /. By this means the end of the link ? is released from the 
adjustable stop or projection /' during the tirst part of the ascent of 
the lever handle 7 to turn the disc 7° so as to grip the next article 
entered in the hollow shaft as the lever handle / lilts a little before 
it comes in contact with the pin f’ in the disc. The clutch fork 
lever A has two prongs at its upper end, and the lever handle / 
passes between them, and to one side of the lever handle an 
incline é is secured so as to be adjustable in position in the length- 
way of the lever. This incline is so set that when the carriage has 
moved to its greatest distance back from the swages it comes against 
one prong of the clutch lever 4, and pushes it on one side so as to 
put the clutch out of gear; but when the lever handle A is lifted, 
the incline / is released from the short prong by being lifted above 
it, which allows a spring to push the ciutch box into gear again, 
or this is done by the lever handle / coming against an incline h?, 
secured upon the long prong of the clutch lever. By this means 
the motion of the slide carriage is stopped and the article is released 
self-acting, and the motion is started, and the article is gripped by 
one movement of the same handle, In the two heads shown on the 
left hand of Fig. 1 rotary movement and reciprocating movement 
to and from the swages is only given to the article to be operated 
upon, but in the head to the right hand of Fig. 1 a lateral recipro- 
cating movement is given in addition. In this head the reciproca- 
ting movements to and from the swages and the lateral movemeuts 
are both produced by cams, and these cams are shaped to give aslow 
forward movement when the article is entered and between 





the swages, but a quick return movement, say two-thirds of the 





revolution, is used for the forward, and one-third of the revolution 
for the backward movement. The cam g for producing the move- 
ments to and from the swages z is secured toa toothed wheel 9?, 
which is fixed on one end of a short shaft g', having its bearing in 
a bracket 5! from the cross slide carriage 6. The toothed wheel g? 
gears with one g® loose upon the shaft a, and the boss of 
this wheel is grasped y @ projection from the bracket 6', so that 
when the slide carri moves the wheel will be carried 

with it and slided upon the shaft a. The boss of the w 

g forms one side of a clutch box, the other side of the clutch g* is 
free to move endways upon the shaft a and to reduce the friction ; 
the boss of the moving part of the clutch is enlarged in diameter 
and fits into a hollow boss a* secured upon the shaft a, which has a 
slot in it lengthway of the shaft, in which the head of a screw or 
pin can slide, connecting the boss with the clutch box. The disc 
cam g acts upon a pin in a lever &, and through this lever the move- 
ments are transmitted to the slide carriage c,same as described in 
reference to the two heads on theleft of Fig. 1. The cam for giving 
the lateral movements is a drum cam m, and it is placed upon a 
stud m! fixed in the bracket b!, and gears with a wheel upon the end 
of the short shaft g', upon which the disc cam is placed. The drum 
cam m acts upon a stud m? fixed in the slide bed A, consequently 
the drum cam and the parts to which it is attached receive recipro- 
cating movements. In some cases a cam path may be secured to 
the side of the slide carriage c, moving to and from the swages, and 
a stud fixed in the bed may be made to enter the path of the cam ; 
consequently, when movements are given to the slide carriage c! to 
and from the swages, the stud will cause the slide carriage } and 
attached parts to have simultaneous lateral movements. In 
this head the lever handle / at its outside end is guided in 
a bracket /* attached to the slide as the guide takes the lateral 
pressure upon the side of the lever, which has to sustain the 
pressure of the clutch lever handle h, produced by the sliding 
friction of the clutch box. One end of the article when 
entered into the hollow shaft is supported in a V-bearing n, 
which can be slided up and down in a socket so as to adjust it to the 
required height. In using these improvements the article is passed 
through the hollow shaft f till opposite a mark or stop, then the 
lever handle /is lifted and the article begins to rotate and to advance 
between the swages, and when it has been passed through the swages 
to the required extent it is withdrawn, but before it arrives at its 
greatest distance back the end of the liuk /? comes against the stop /! 
and releases the article from the grip of the dies in the hollow shaft, 
and by the time this is done the incline /* upon the side of the lever 
handle 7 will have pushed the clutch lever to one side, when the 
slide carriage will stand till the article is removed and the lever 
handle is again lifted, when another article is to be entered. 

In Ryder’s machine the swages act one thousand times and up- 
wards in a minute, and during a part of each movement they grip 
and hold the article to be operated upon, so that if the article is so 
geared as to have continuous motion imparted to it, strain will be 
put upon the gearing while the motion of the article is momentarily 
interrupted. ‘To provide against this and to allow the gearing to 
have continuous motion, a certain amount of elasticity will have to 
be arranged in the gearing. This may be done by forming the 
pinion /* for driving the hollow shaft / with a long boss to fit, so 
as to be free to rotate in the vertical slide block c!, but without end 
play, and by forming a cavity iu the interior of the boss to receive 
a helical spring, which is made to surround the hollow shaft / that 
passes through the boss of the pinion, the hollow shaft being fitted 
so that it can rotate and move endways in the long boss of the 
pinion. One end of the helical spring is secured to the boss of 
the wheel, the other end of the spring to the hollow shaft. By 
this arrangement the hollow shaft will be kept in position, both in 
the direction of rotation and in the direction of its axis, by the 
spring ; but should the article which is held by the dies of the hollow 
shaft be prevented from moving, then the spring will give way in 
both directions, and allow the article operated upon to remain 
stationary; but as soon as it is released, the sprivug is sufficiently 
strong to propel the bollow shaft in both directions, and to reeover 
the interrupted movements. Only a small amount of action is 
required in the spring, and the end play of the hollow shaft is 
limited by stops or collars, so that the pressure, when the holding 
dies are acted upon, will come upon the collar, and not upon the 
spring further than the limit of its required action. 





Turret Suirs.—The Lords of the Admiralty have decided on 
adoptivg the turret in connection with the broadside principle in 
the iron-plated frigate Hercules, the order for the commencement 
of which has been received at Chatham. The vessel is to be built 
from the designs of Mr. E. J. Reed. The plan decided upon is a 
central armour-plated battery for the broadside 300- der and 
other guns, as in the Bellerophon, just completed at Chatham, the 
Pallas at Woolwich, and others of Mr. Reed’s ships, together with 
two turrets, carried one aft and the other forward, The drawings 
and moulds for the Hercules are now being prepared, and no time 
will be lost before she is commenced. 

MAanNvuracturE oF Fossits.—The following remarks relative to 
some spurious drift shells made at Macclesfield were recently read 
before the Manchester Geological Society by Mr. Plant: — I wish 
to call the attention of the society to a serious fraud, which has been 
going on for some time, by the workmen at the excavations for 
forming the new cemetery grounds at Macclesfield. It seems that 
that when these e ns first cc din the gravels which 
belong to the drift in that locality, a number of fragments of shells, 
and occasionally a few nearly perfect ones, were found by the work- 
men; and that they fell into the hands of gentlemen who take an 
intersst in the local geology. The workmen were stimulated to 
take care of everything unusual which they found in the excava- 
tions, by the pecuniary rewards which they received for their finds; 
and there can be no doubt that some shells and abundance of frag- 
ments were really taken out of the gravel. The knowledge of these 
discoveries came before the scientific world in a very short time, 
and many visitors found their way to the excavations, ready to pur- 
chase whatever the men had to dispose of. The men appear to be 
gifted with the usual faculty of turning an opportunity to the best 
account to themselves, and as the supply of the genuine article was 
a very limited one, it was found that a spurious one could be readil 
manufactured, better in some respects than the genuine, and that ail 
visitors could be supplied with better shells, in greater variety than 
at first. The men are doubtless too ignorant to appreciate the effect 
which would follow, when these spurious shells were accepted by 
geologists as genuine species derived from thedrilt deposits; to them 
it was simply sheils which were asked for, and they offered shells for 
sale. But the society will well understand the value of any deduc- 
tions made by a man of science from elements which may be proved 
to be based upon fraud. The mode in which these shells are made 
available for sale is by fire or acids. The men procure the shells 
from Liverpool, Southport, and Ireland, if they have friends there 
—they even rob the rockeries and garden plots which have 
shell-work about them, and, having no knowledge of species, 
they have lately been operating upon West Indian and African 
shells, as you see in the specimens now before you. These 
shells are fired for a short time, or treated with acid, to deprive 
them of their epidermis, and bring out a thin coating of burnt lime; 
and to give them a gravelly tinge they are well shaken in a hand- 
ful of gravel, and are then ready for sale. The practice has been 
in operation for some time, and it is a boast of the excavators that 
they have been very successful. I think it is a duty in every true 
geologist to do his utmost in exposing such fraudulent proceedings ; 
and as a knowledge of these matters has come to me, I thouzht it 
proper to mention it in a meeting of the society. In addition to 
these genuine and spurious drift shells which are before you, I have 
a sample of a still more audacious attempt at fossil manufacturing 
from the same place; it is a piece of Ketton oolite limestone—a 
fragment from a stoneyard—in which is a specimen of a recent 
Tellina, with all its colouring retained, most ingeniously buried and 
cemented in the stone. It is cleverly done, and, but for the incon- 
gruity of seeing such a species in oolite, would, at first sight, be very 
apt to deceive even a geologist. 











f 














May 19, 1865. 


THE ENGINEER. 


307 








THE 


W 


24 


" a “MM 


ECONOMY 


i 

1 
: 
ii 
Hl 
Hi 


le 


OF RAILWAY CARRYING STOCK. 


XN 8 


a a | van cl 











For most articles of human use there are certain considerations 
that should govern the structure, which considerations are called by 
engineers “data.” If these data are ignored, either carelessly or 
wilfully, imperfect results will obtain. It is well understood, 
for example, that well-fitting shoes are a very important considera- 
tion for the efficiency of infantry soldiers on rapid marches; yet 
still misfits are too largely the rule. The efficiency of a rifle 
depends very much on the form of the stock, and the distance from 
butt to trigger; and the success of sportsmen in shooting is 
governed very much —other things being equal — by the handi- 
ness of their weapon. If we examine the hilts of the East Indian 
swords, we find that they are exactly adapted to the small hands of 
the natives, with a heavy disc balance weight at the top—very 
useful ina drawing cut. But such hilts would be useless for the 
large European hand. The American woodsman being provided 
with the best possible form of axe, i ¢., a double-bevelled chisel, he 
fits it himself with a helve which is elastically tapered, and with 
provision for preventing it from slipping out of his hand, and thus 
he is enabled to give full force to his blows at a distance measured 
to his length of arm and height of body. 

In transit by highways in wheeled carriages, the object sought 
was to obtain as large a body as possible consistently with the 
power and convenience of the horses that drew them. Canal 
boats are also made as wide as the canal will permit, and as long as 
the locks, taking also into consideration the number and power of 
the horses. Ships for sea-borne coal were made of the largest size 
that a captain, a mate, and three apprentices could navigate; but 
since steam has been used for the sea transit of coal, the vessels 
have been tly i ing in size, and there can be no doubt 
that, with an unlimited demand for any commodity of unlimited 
supply, the larger the mass that can be conveyed in one bulk the 
better, always providing for the convenience of loading and un- 
loading, just as passenger vessels grow larger and larger in propor- 
tion tothe increase of passengers and the required speed. 

On railways, the structure of carrying stock has been governed 
mainly by two considerations—the width of gauge and the size of 
turntables. This has been caused by faulty structure. The 
vehicles being only adapted to run on straight lines, the difficulty 
of curves is increased with the breadth of gauge, and the power of 
turning round is limited to the diameter of the turntables, which 
consequently limit the length of the wheel base. Now the longer 
the wheel base the steadier will be the wagon or vehicle; and, pro- 
vided the length were sufficient, the wagon body might be safely 
made twice the width of the rail gauge, i.e., if foresight had provided 
brid viaducts, and tunnels of sufficient width also. But even if 
the full mechanical width cannot be attained, it is still desirable to 
obtain as great length as possible. 

In the transit of coals by railway, wagons of various kinds are 
used. Those on short lines communicating from the pits’ mouths 
to sea wharves carry about thirty hundredweight — the old 
“chaldron,” on four small cast-iron wheels of 2ft. in diameter, 
without springs, at about eight miles per hour, the bodies being a 
kind of inverted pyramid, which, on striking out the bottom, Sis. 
charge their contents over sidings or into ships. Larger varieties of 
this wagon carry six to eight tons, in a mode the best adapted to 
run unsteadily and convert the coal into “slack.” But, for long 
transit, the wagon of preference is the oblong square box, longer or 
shorter according to the turntables. But the longer the wagon the 
further must the axles be apart, to prevent the centre from 
** hogging ” ——- and the ends downwards; and then en curved 
lines begins the very serious difficulty of sledging the tires and 
twisting the axles till breakage becomes frequent. 

Other things being equal, there is no reason why coals should 
not travel as fast as passenger trains, provided the mechanical 
structure be right; and if the whole train could be in one single 
‘wagon so much the better, so long as it was within the starting 
power of the engine. To diminish the number of the separate 
couplings would be a great advantage, diminishing the risk uf the 
train separating, provided the elastic yield to the traction were well 
arranged. It is desirable, beyond doubt, that, in the article of coals, 
the wagon should be capable of approaching close to the pit’s mouth 
for the purpose of loading, and that the load should never leave it 
till reaching its ultimate destination. This provided for, the larger 
the load in each wagon the greater will be the economy. But then 
arises the question of curves. 

In the wagons of the United States, forty, fifty, sixty, and eighty 
feet long, the arrangement of the wheels and axles is similar in 
principle to our English timber trucks. Upon two short trucks, in 
the middle of each is placed a cross-beam or saddle, which swivels 
on a centre pin. Upon these saddles are placed the logs of timber, 
which maintain a straight line, while the two ns can bend 
laterally t> curves beneath Herein we have the principle of 





the American bogy. But these English timber wagons have their 
axles far enough apart in each to prevent unsteadiness, and they are 

















not adapted for very sharp curves. The original American bogies 
were very short, the axles being distant between each pair about 


the width of the gauge of rails, and, consequently, they could go 
rouud very sharp curves, but subject to a peculiar difficulty, if at 
quick movement. Upon the curve the leading wheel on the outer 
rail of the front bogy, and the leading wheel on the inner rail of the 
hind bogy, by the friction of their flanges, tend to placé the axles on 
lines abnormal to the curves, and thus convert the wheels into 
sledges; and, on the bogy mode of construction, this difficulty is 
unavoidable with very sharp curves. To prevent it the bogies 
must be lengthened; and then other frictions take place, and the 
wagons will not then roll round very sharp curves. oreover, the 
wheels are necessarily of small diameter. 

That the wheels should roll freely, and without flange or tire 
friction, is important in many ways. Steam power is economised, 
and larger loads may be drawn, while wear and tear, and risk of 
accidents, is diminished. We have given much consideration to 
this subject, and furnish @ diagram of the results we have arrived 
at, in order that our readers also may consider them, and whether 
they are controvertible by mechanical reasoning. 

The wagon intended for coals is 40{t. in length and 10{t.in breadth, 
giving a floor area of 400 square feet. The top sides are 4ft. in 
height, thus giving 1,600 cubical feet of contents. The sole bars 
are as usual, but the arrangement of the wagon permits of their 
being made in two lengths, thus using shorter timber, which will 
be a great convenience when intended for shipping. The top sides 
are formed of simple planks, with long bolts passing through them 
edgewise; and the corners are connected by solid iron corner- 
plates bolted through them. On each side are bolted a pair of 
timber stanchions, with cross tie-bars at top, securing the sides in a 
vertical position ; and between the stanchions a door is formed on 
each side, which can fold down and form a shoot. In addition to 
this, traps are formed in the floor in convenient positions, So far 
the body of the wagon as regards the load. 

To the sole bars and beneath them are bolted drop timbers, 
which serve the purposes, first, as supports from which to hang 
the wagon on the springs; secondly, to strengthen the bottom of 
the wagon, and to enable it to carry a large load; thirdly, to serve 
as a long sledge, and prevent the wagon from turning over in case 
of its getting off the rails. 

We now arrive at the mechanism—wheels, axles, and springs. 
The general appearance is that of a bogy carriage; but it differs 
from a bogy in every particular, save that the wheels are coupled 
together in pairs. The bogy frames are made to work round these 
pairs in connection with the body, carrying the whole load without 
the agency of springs. In the arrangement before us there is no 
direct supporting connection between the wheel frames and the 
body, but only a peculiar guidance. The ordinary axle-boxes of 
the two pairs of wheels are coupled together by broad flat iron bars 
above and below, the space between being filled with blocks of 
timber bolted through a strong beam on the centre running parallel 
to the axles. A pair of springs, which are about 4in. in breadth, 
are pivotted on the axle-box plates on each side, so as to swivel, the 
load being counterbalanced by a ceniral bolt and plate. In this 
mode the springs can swivel round horizontally. The ends of the 
springs are punched with large capped holes, forming sockets to 
receive the ends of vertical shackle pins, which take correspond- 
ing holesin bars bolted to the timbers below the body. Thus, by 
the swivelling of the springs on their bearings, and the free pendulous 
movements of the shackles, the wheels are free to take any position 
= - x the body, ¥ pee ane laterally, fore ag “ - 

jagonally. But unless gui an ly on curves, the whee 
will take wrong positions, placing the axles in lines abnormal to 
the curves. To ensure true guidance a quadrant iron is bolted to 
the central beam, so that it always retains the same horizontal 
position. This quadrant iron is pivotted at its centre to a strong 
pin or axis, firmly bolted to the bottom frame of the body, while 
the periphery works laterally to right and left between a pair of 
curved central hornplates, also rales to the diagonal timbers 
of the body. To the outside of the ys in a line with the inside 
axle and the central pivot, are fixed a pair of axle guards, bearing 
against the ends of the boxes of the inner axle, made to curve hori- 
zontally, tbat the axle may turn as on a pivot, with ite central length 
always in line with the centre of the body. Around this centre the 
end wheels turn in a circumferential track, guided by the rails to 
right or left, and kept true by the quadrant iron, notwithstanding 
the closeness of the axles together. Itis quite true that the move- 
ment does not permit each pair of end axles to depart from their 





lielism with each other to point truly to the centre of the curve, 
ut the tires being free to revolve on the wheels compensate for 
this, and equalise the movement. This wagon, with an extreme 
length of 40ft., will roll, without flange friction, round curves of 
two chains radius, and will thirty tons of coals with abundant 
margin to prevent it from out over the edges, and with 
pg bog ee t 
y kind of may be but it is desirable, if possible, 





levers, and kept out of action by lifting chains or counterbalance 
weights, — by guard ordriver. But with this particular wagon 
in which the axles vary their direction on curves, it is essential 
that the brake blocks should follow the wheels in all positions. For 
this purpose they are not suspended from the body, but from the 
wheel frawes, by a rod, which is supported on a pair of bars inside 
the wheels, carried by the central beam. Cross bars at the lower 
ends of the brake blocks connect each pair together, and are con- 
nected to central levers weishted at the ends and hinged together. 
Thus the weights of the levers press on the brake blocks with a 
force proportioned to their length, and their normal condition is to 
be in action pressing on the wheels, ‘They are kept out of action 
by a chain running over sheeves, attached to counterbalance weights, 
or worked by the guard or driver, or the brakes may be arranged to 
lift with the pull of the traction rod. Every wagon — | thus be 
fitted with brakes, as the force required to lift them will be very 
slight compared with the force usually required in the application of 
brakes by manual mechanism in the usual methods. And there is 
andther advantage, that in case of a coupling breaking in any part 
of the train the whole of the brakes will be instantly io action by 
self ovement. And supposing this principle applied to passenger 
carriages there will be no jar to the body. The dotted lines in the 
diagrams will explain the whole of this arrangement. 

Providing for the free lateral movement of the end wheels, there 
is nothing to prevent the bolting together existing wagons or 
carriages in pairs, for in such case they will run freely and steadily 
without close coupling. The advantages thus gained would be 
greater ease on curves, complete steadiness, considerable shortening 
of the trains, and much greater safety in case of collision, or getting 
off the rails, together with facility of increased weight of load, by 
the mutual support of the springs and wheels, and increase of pro- 
portionate floor area to the length of the train, all resulting in 
easier traction. 

We have before us a drawing of a carriage 33ft. in length, built 
by Mr. Routledge, the carriage superintendent of the West Hartle- 
pool, and now running on that line. It is on six wheels, and has 
two first-class, and four second-class bodies. The end wheels are 
24ft. apart, and are provided with radial axle-boxes with sufficient 
yield to enable the carriage to roll freely round the curves of the 
dock line, which are many of them of three chains radius. It 
would be quite practicable to bolt existing carriages together in 
— on this plan, thus increasing the safety and steadiness and 
acilitating the traction. 





Tue English system of announcing storms by telegraph has been 
adopted in Prussia. Professor Dove, the famous meteorologist, will 
send the result of his observations daily to all the principal ports, 

Tue Suez Canat.—We learn from Reuter’s express, yesterday 
Sa that the delegates of the Chambers of Commerce to the 
Canal of Suez, after having examined the works already done, and 
taken into consideration possibility of the eaterprise, report :— 
“We started on the 7th inst. from Alexandria by railway for 
Cairo, where we remained until the morning of the 9th. We then 
proceeded by railway to Zagazig, where we embarked at nine o'clock 
a.m. in boats drawn by mules and camels on the fresh water canal 
made by Mehemet Ali, and arrived the same day at Telel-Kebir, 
a station of the company. On the 10th,in the morning, we con- 
tinued our journey in the same manner, and at noon we entered 
upon the fresh-water canal made by the company. At five o’clook 
p.m. we arrived at Ismailia, the central station on the Suez Canal. 
The 11th we remained at Ismailia to examine the works there, as 
well as those of Serapium, the most elevated points of the isthmus. 
The 12th we started from Ismailia by the sea canal, in boats of 
small draught drawn by mules and camels. Wearrived at Kantara 
at four o'clock p.m., ha’ visited the important workshops and 
works Py ~— oth oh ee this Lae in ia 
places, and for a together o! ty kilometres (about = 
six miles), the canal is already excavated to its full width. The 
portion previously traversed was only about one-third of the width 

ro . The 18th we left Kantara in the same way for Port 

aid. Twenty kilometres (twelve miles) before reaching this 
we found five small steamboats, which brought us to the Mediter- 
ranean. There we examined the piers in course of construction. 
The 14th we remained at Port Said, to visit the important buildings, 
workshops, and materials which the company possess in that town. 
The 15th we returned by boat to Ismailia; and the 16th, in the 
morning, we started for Suez by the fresh water canal in boats 
drawn by mules and camels, arriving at Suez in the even The 
two locks intended to connect the sea canal with the fresh-water 
enasly & Snetie GS CORR TNEE GO Sete Genes ee eee and 


a transhi t here is now necessary. Our rom the 
Mediterranean to the Red Sea was accomplis in twenty seven 
hoursas follows :—eleven hours from Port Said to sixteen 
hours thence to Suez. A tends the whole length 


the 
the Isthmus is only a question of time and — April 
17th, 1865.” . iemnnltiantiaatie.:: 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Concluded from page 288.) 

Tae next paper read was “On a Practical Method of Measuring 
the Circle described by a Ship, or of ascertaining the Smallest Space 
in which a Ship can Turn.” By Mr. F. Martin, M.LN.A., and 
Member of Council. 

After pointing out the importance of measuring, with greater 
accuracy than can be obtained by mere observation of the wake, the 
diameters of the circles made by a vessel in turning, in order to test 
her steering power, Mr, Martin Tescribes the construction and use of 
a simple instrament for taking these observations with ey ey 
consists simply of a wooden quadrant, with a batten or x 
carrying wire sights. A base is measured, fore and aft, on the ship’s 
deck, and at the forward extremity a line is drawn athwartsbips, 
and marked by means of two battens fixed vertically to the ship's 
side. The quadrant is placed at the other end of the base. When 
the helm is over, a box or other object, visible at a considerable 
distance, is thrown overboard, and the completion of the semicircle 
is known by the box coming again in line with the battens. At that 
moment the sights of the quadrant are brought to bear on the object, 
and the angle which the object makes with the fore and aft direction 
is then read off. The solution of a Xe 9 ty led triangle is all that 
remains to be done in order to the diameter. An auxiliary 
table for the purpose had been ealeulated by the author. The author 
observed that the instrument cost very little, and was very simple 
and durable. He added that he had used the method repeatedly in 
testing the power of Lumley’s patent rudder when fitted to the 
Columbine. 

The next pe read was “On some Results of the Lumley Rudder 
in H.M.S. Sheerness.” By Mr. Henry Lumley, Associate. 

After mentioning the adoption of this rudder in several large 
vessels of war, and among others, in the American iron-plated 
frigate New Ironsides, the Dutch ship of war Java, and others, and 
quoting reports from the commanders of H.M.S. Lizard and Colum- 
bine, the former to the effect of its especial value in narrow and 
tortuous channels, the latter of its efficiency in all weathers during a 
protracted cruise of more than 26,000 miles, under both sail and 
steam, the author proceeds to ry an account of an experiment 
at the Maplin Sand, made in H.M.S. Sheerness, a steamer fitted with 
disconnecting paddle-wheels, which can be separately reversed. 
Steaming ahead full speed, several circles were made to starboard in 
2 min. 45 sec., and to port in 2 min. 35 sec., the diameters of the 
circles being about three times the ship’s length. From dead stop 
to full speed the circle was made in 3 min. 15 sec, With one paddle 
working ahead and the other astern, the circle took nine minutes to 
make, the rudder being left to itself. With the rudder helping the 
paddles—-that is to say, starboard wheel reversed, and port wheel 
moving ahead, the rudder being to starboard, the time was reduced 
4 min. 55 sec. Comparing this with the previous experiments, it 
was seen that the use of the rudder was far more effective in bring- 
ing the vessel round than the attempt to turn her by driving her 
poe against the water, even with the powerful leverage of both 
paddles, 





THIRD DAY. 
Saturday Morning, April 8th. A paper was read “On the 
Practical Limits of the Rolling of a Ship in a Sea-way.” By Mr. 


W. Froude, Associate. 

The mathematical theory of the “unresisted” rolling of ships 
implied that all ships whose natural period of osciilation in still 
water was the same, would perform the same series of oscillation if 
exposed under the same initial condition to the same series of waves. 
And notwithstanding the modifications which must be introduced 
into the abstract results of the theory, by importing into it the 
consideration of “ resistance,” it seemed that we might still 
predict the identity of behaviour, under circumstances having in- 
struction relative to the probable behaviours of armour-plated ships. 
For, if with two ships (one of them armour-plated) of identical 
dimensions and form, identity of natural “ period,” be secured by 
giving to the ship with the less widely distributed rates a duly les- 
sened moment of stability, both would experience precisely the same 
resistance in performing the same movements, since the velocity 
would te by hypothesis the same. And there was plausibility in the 
inference that their movements, which, irrespective of resistance, 
would be undoubtedly the same—would experience the same moditi- 
cations in consequence of the sameness of resistance. But an 
important cause of difference underlies this apparent sameness of 
conditions, and this, when traced, supplies a means of comparing the 
maximum angle of rolling which ditferent vessels will reach, each 
under the circumstances most unfavourable to it. In tracing this it 
is necess#ry to refer to the characteristic features of the two principal 
types of rolling, as it would exist if clear of resistance, in order to 
observe how resistance operates in relation to each of them. 

(1.) In the “cumulative” type, which is due wholly to wave im- 
pulse, and embodies its maximum possible effect in each particular 
case, a series of oscillations begins from nothing, grows by successive 
steps toa maximum, and dies out by similar gradations, when the 
series recommences and is repeated throughout. ‘The number of 
steps in the series, and the range of the maximum roll attained, are 
alike longer in proportion as the period of wave recurrence more 
nearly equals the ship’s natural period of rolling ; and when the two 
periods are equal, the transit of each wave slope impresses on the ship 
an exactly-timed impulse, such as to increase the range of her 
oscillation by an angle equal to halfthe maximum slope of the wave; 
the periods of alternate maximum inclination occucring when the 
ship is at the crest of the wave (when she leans in the direction of its 
motion), and at the bottom of the trough (when she leans against 
that direction), the range increasing oscillation by oscillation. ‘The 
operation of resistance here neither sensibly alters the period of the 
ship’s oscillation nor displaces its phase in relation to the wave phase, 
butsimply limits the accumulation of range by abstracting the energy 
which the wave impulse imparts. The limit thus attained marks the 
maximum oscillation of the cumulative type. 

(2.) In the type of oscillation of fixed range in which a ship may 
become engaged with a given wave series, the oscillation must be 
derived from some previously impressed impulse, which must have a 
due relation to the ratio of the ship’s natural period to the wave period, 
and must be so duly timed in relation to the wave phase, that the 
ship’s period becomes conformed to the wave period by the auxiliary 
recurring impulse. ‘lhe masts are upright at the wave cresi and in 
the trough, and their greatest inclination is at the mid-height of the 
wave, leaning towards the slope or from the slope, or according as the 
ship’s natural period exceeds or falls short of the wave period. ‘fhe 
fixed range of oscillation is greater in proportion as the ship’s period 
more nearly equals the wave period, and when the two are equal 
would be intinite but for resistance. The operation of resistance here, 
while it contracts the fixed range attained by the oscillation, at the 
same time displaces its phase in relation to the wave phase, in such a 
manner that when the periods of the ship and of the wave are equal, 
the relation of the phases becomes the same as that appropriate to 
the same condition under the cumulative type. 

The maximum oscillation attained under both types must, there- 
fore, be the same; so that it is sufficient to determine that maximum 
under the cumulative type, where its determination happens to be 
more simple and easy. 

The maximum attained may be practically gauged for any given 
ship by comparing the rate of degradation which resistance imposes 
on her oscillations in still water, with the rate of accumulation which 
wave impulse would impose on her if free from resistance. That 
rate of degradation, necessarily very rapid for oscillations of large 
a ee by shorter steps for those of shorter range ; and we 
may find some range such that the decrement of range appropriate to 
it exactly equal that constant increment of range which each 
synchronising wave recurrence tends to impress on her. Now if we 
compare the still-water oscillation of the two identically formed but 
differently weighted ships, that of the armour-plated ship, en a 
large moment of inertia, will obviously lose range by the smaller 
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steps, since the energy abstracted by resistance during a given 
swing will obviously a smaller ratio to the whole energy em- 
bodied in that swing with her than with the other ; hence, it will be 
in an oscillation of more extended range that she will experience a 
loss of range equal to that which the wave tends to impress on her. 
The ship with the more extended weights will, under the given cir- 
cumstances, roll more deeply than the other. It follows that, on the 
whole, an armour-plated ship, when engaged with synchronising 
waves, will roll more deeply than a sister ship differing only by 
bowing ber weights more concentrated, so that it is, on the whole, 
unadvisable to attempt to steady a ship by “ winging out the 


weights ;” and it is wise to secure ease of motion, as far as 
ble, by raising ship’s centre of gravity, yet it is only if the 
‘ollows some power of the velocity less than the square 


that the maximum angle reached is thus at all reduced. Hence, 
since the inevitably considerable distribution of weights in every 
ship renders it impossible to reduce the radius of gyration at pleasure, 
and since prudence forbids the elevation of centre of gravity beyond 
a certain limit, the only ial arr t certainly within our 
power; and certainly efficacious, is to increase the co-efficient of 
resistance, which can be effected to almost any extent by the addi- 
tion of extended bilge pieces, which, if framed with a due attention 
to strength, involve no necessary disadvantage, except a small 
increase of the ship’s resistance. For though, on hasty reflection, it 
may be thought that the proper motion of the particles of water of 
which an ascending wave slope consists tends to seize the bilge 
pieces nearest the wave, and to cant the ship’s side upwards by 
acting on it, yet, first, these proper motions all take place with a 
velocity relatively so slow that its effects must be all but inappre- 
ciable compared with the moment of statical force which the wave 
slope would put in operation. Moreover, a pair of equal bilge pieces 
placed each on the turn of the bilge, so that their planes would meet 
near the ship’s centre of gravity, intersecting at right angles, will, 
in fact, each almost precisely neutralise tue disturbing action of the 
other, small as that is. ‘This is readily seen on inspecting a diagram 
illustrative of the anatomy of a wave (see ‘‘ Transactions,” I.N.A., 
1862), in which it appears that a pair of planes thus placed and 
hinged at their intersection, so as to upen and close like a book, and 
intersecting each other at right angles in their mean position, tend 
simply thus to open and close, each equally deviating from its mean 
position as the wave passes, causing meanwhile no disturbance 
among the particles which they touch; and thus the corresponding 
bilge pieces, endeavouring to follow the motions of these planes, 
would each at the same moment, and in the same degree, tend to 
elevate or to depress the side of the ship to which it is attached. 

A paper was next read by Rear-Admiral Sir Edward Belcher, 
C.B., Associate Member of Council, ‘On a New Method of Venti- 
lating Ships of War, and of admitting water into them and clearing 
it again.” 

After describing the measures taken by him to stow and preserve 
the provisions, water, and stores in H.M.S. Etna, and in the Erebus 
and Terror, and to secure ventilation in these vessels, the author 
turned to the methods more peculiarly adapted to the present day, 
when iron is used for the building of ships, and is available for their 
fittings. Passing in review the disadvantages attending the present 
system of storing water in small separate tanks of a couple of tons 
each, filled and emptied through a hole in the top, difficult to get at, 
and not contributing in any way to the strength or safety of the 
ship, Sir Edward proceeded to recommend the adoption of fixed 
cells, adapted to contain each about twenty tons, occupying a space 
of 8 X 8 X 12ft., and securely fitted with a man-hole, capable of 
being closed, so as to be completely water-tight. He then describes 
the manner in which thorough ventilation might be secured, and 
how, if necessary, these tanks or cells might be tilled with air, to the 
exclusion of water, in case of injury to the vessel. Similar man- 
holes, with well-packed covers, were recommended to be titted to 
every separate compartment of the vessel, such as wings, coal 
bunkers, and the like. He also discussed the arrangements to be 
made for flooding the magazine when necessary. ‘The water could 
be obtained from these tanks by simply leading the pump hose into 
them. For rum, Sir Edward propused a different arrangement, 
namely, forcing air in at the top of spirit tank, and sending up the 
rum, by displacement, through a tube opening into the bottom of 
the tank, But the author considered the most important point of 
the cellular distribution of the ship’s hold to be the control which 
the crew of a vessel would have over any water entering by means 
of leakage; for by boxing in any portion above the leak, and forcing 
air in from above, the water would be displaced, and the hold more 
or less completely cleared of it. 

The next paper read was “On the Design and Construction of 
Double-ended Snips of War.” By Mr. John Kennedy, Associate. 

After stating the chief qualities which he considered that a man- 
of-war should possess, namely— Ist, good form of immersed body 
for propulsion; 2nd, complete command of steering; 3rd, great 
transverse and longituuinal stability, as well as buoyancy; 4th, 
strength combined with lightness; 5th, roominess; and 6th, state- 
liness of appearance; Mr. Kennedy described sume draughts of 
vessels designed with the view of meeting all these requirements in 
a very high degree. He submitted drawings and a detailed account 
of a tirst class 20-gun frigate, 4,791 tons B. .M., and of a first-rate 
ship of war, of 11,856 tons, B...M., both douvle-ended—not bow 
and stern, alike, but with two propellers and two keels, having an 
arched floor between them, but terminating forwards ia 4 beak or 
ram. Transversely, the vessel is divided by its chief vertical section, 
at four-tenths from the bow, into a ship-formed forebody, and a 
fish-shaped afterbody. A reserved floating power, proportioned to 
the displacement, is given to the ship above the plane of flotation, 
covered in by a substantial platform, and protected by plating or 
otherwise. ‘The whole of the available space in the hold between 
the upper deck and a certain distance below the defensive armour in 
the bottom, is proposed to be constructed of small cells like a honey- 
comb, of very thin and light metal. The vessel is intended to have 
an outer skin of zinc, some 3in. or din. outside the proper shell of 
the ship. The construction aud fastening of this skin was fully 
described. It is to be covered with a composition of lime and oil, to 
prevent fouling. Details of the dimensions and arrangement of the 
masts and yards were also given for a first-rate man-ol-war on this 
system. 

The next pres read was “On an Improved Hydraulic Ship Lift,” 
by Capt. F. H. McKillop, R.N., Associate. 

Capt. McKillop, after remarking on the necessity of dock accom- 
modation abroad, and the impossibility of procuring it in certain 
countries, and on the disadvantages of floating box ducks, described 
Walker’s patent hydraulic sbip litt or floating dry dock, consisting 
of two series of pontoons, having a skeletou tray ded between 
them, and attached, by means of heavy pitch-chains, to hydraulic 
presses, by which it, and the vessel upon it, can be raised to a 
sufficient height. The pontoons in each set are held together by 
longitudinal iron keelsons, so that the failure or removal of any one 
will not cause mischief. The advantages claimed for it were:— 
Ist, complete dryness; 2nd, ready access to all parts; 3rd, sim- 
plicity and easy renovation, from its constituent portions being dupli- 
cates one of another; 4th, despatch in its use. The cost for such a 
dock, 300ft. in length and 51ft. inside breadth, is estimated at from 
£30,000 to £40,000. 

The thanks of the Institution were then voted to the Society of 
Arts for its liberality in granting the use of their rooms for the pur- 

ses of the meeting, and to the Committee of Council on Education 
‘or allowing the fastitution to meet at the South Kensington 
Museum on Friday evening. 

The proceedings terminated with a unanimous vote of thanks to 
the Right Honourable President. 








South Kensixcron Mussum.—During the week ending the 13th 
May, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
9,941, On Wednesday, Thursday, and Friday, students’ da 





admission to the public, 6d.), open from 10 a.m. till 6 p.m., 1,730; 
Total, 11,671; from the opening of the museum, 5,269,777. 
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MAN ENGINES. 


Tae man engine is a machine in use in a few of the deep mines 
in Cornwall, Saxony, the Harz, and Hungary, as well as in some of 
the deep collieries in Belgium and the North of France; but, 
although it was originally introduced in the Harz in 1833, the whole 
number of mines in which it has been adopted in Europe up to the 
present time probably does not exceed thirty. In its original form 
it consists of two vertical rods placed allel to each other, and 
extending through the whole depth of shaft; the heads of the 
rods are connected with the crank shaft of a rotary engine, by a 
long connecting rod and two reversed angle levers, by which a 
reci ting motion is imparted to them, one rod rising while the 
other is falling, and vice versa. A series of small platforms project 
from the face of the rods, the distance between them being equal to 
the length of the stroke. The miner wishing to ascend steps on to 
the lowest platform of one or other of the rods at the moment that 
it commences its up stroke, and is carried up during the time that 
the other rod is descending ; at the moment when the rod stops at 
the change of the stroke he has arrived opposite to the next higher 
platform on the opposite rod, and stepping across to it he is lifted 
through the same amount before stepping back to the rod on which 
he started, and so on until he arrives at the top; the amount of lift 
during each revolution of the driving shaft being equal to twice 
the single length of the stroke in the shaft. In the newer forms 
adopted in Cornwall a single vibrating rod only is used, and the 
miner who is travelling up at the end of the stroke steps off the rod 
on to a fixed platform, and waits until after the next change; the 
rod again moves in an upward direction. In either case the method 
adopted in descending is the reverse of that adopted in coming up. 

Double Rod Cornish Man Engine.—The rods are connected by link 
rods to the horizontal arms of a pair of levers, whose two limbs 
are bent at right angles to each other, which are supported on a 
braced timber framing placed above the mouth of the shaft. The 
ends of the vertical arms are firmly connected together by two flat 
wrought iron rods. The motion of the driving crank is transmitted 
by a jong wooden beam linked to the vertical limb of the left hand 
angle lever, ‘The rods are guided by broad rollers of cast iron, 
with projecting flanges at the sides in the model; these are placed 
alternately in front and at the back of the rods, which would 
necessitate changing the side on which the platforms are attached ; 
this arrangement is not used in practice. A resting place or plat- 
form is provided at every 10 fathoms. The guide rollers are placed 
at 8 fathoms distance apart. ‘The diameter of the path of the crank 
is 10ft. Two double rod man engines have been built in Cornwall 
the first was put up in the year 1843 at Tresavean, a mine which is 
now abandoued; the other, at the United Mines, was put up in 
1845, and is still at work. The ‘Tresavean engine was carried 
down to a depth of 290 fathoms; it was driven by a steam engine 
of 36in. diameter of cylinder, and 6ft. stroke, making fifteen revo- 
lutions per minute, which was reduced by spur gearing to one- 
fifth, or three strokes per minute on the rods; the latter were 
uniformly 8in. square throughout. The speed at which the men 
were lifted was 72ft. per minute, 24 minutes being requisite for the 
entire journey of 290 fathoms. The United Mines engine has the 
section of the rods tapered, varying from 7}in. square in the upper 
60 fathoms to 7in. in the next length of 100 fathoms, and 6}in. in 
the last 50 fathoms. The driving power is furnished by a steam 
of 32in. cylinder diameter, and 6ft. stroke, which also works a pair 
of crushing rollers ; the speed is reduced by gearing wheels to one- 
sixth of that of the engine, which ruas at 18 revolutions per 
minute, the rods making three oscillations during the same period, 
The time required for travelling the whole distance of 200 fathoms 
is 174 minutes. 

Man Engine at Himmelfahrt Mine, near Freiberg.—This double 
rod engine was put up in the year 1857; it is driven by a water- 
wheel placed at the level of the adit, about 40 fathoms below the 
surface, and extends to a depth of 190 metrical fathoms (about 206 
statute fathoms) below that point. The rods are about 8}in. square; 
the driving mechanism of angle levers and connecting rods being 
very similar to those of the double rod Cornish; the length of stroke 
is five mine feet, Saxon measure (about 56in.). The guides on the 
rods are formed by projecting wrought-iron bars, which run between 
grooves of corresponding section in wrought-iron plates, screwed 
down to the cross timbers in the shaft, placed at intervals of 48ft. 
Catch pieces are fixed to the backs of the rods at intervals of 18it. ; 
they are pieces of cast iron, with short arms projecting horizontally, 
which are intended to be received on horizoutal cross bearers in 
case of any breakage taking place, An ellipitical ring, with its 
long axis placed horizontally, fixed above each platform, serves as 
ahandle. The rods are connected together at intervals by chains 
running on a cast iron pulley or sheave placed between them. 
When this occurs, there is necessarily a break in the series of plat- 
forms, owing to the cross timbers which carry the bearings of the 
sheaves being in close contact with the face of tue rods; at these 
points, therefore, the men have to leave the rods and travel by the 
ordinary ladderway for a space of 24it.; this inconvenience is 
common to nearly all the German forms of this machine. In the 
deep mines of the Upper Harz eight man engines have been con- 
structed at different umes; the earlier ones are made with double 
solid rods, but afterwards skeleton frames, made of thinner wooden 
bars, or wrought-iron rods, or ladders slung together with chains, 
were introduced ; and in the deepest miue, the Samson shaft, near 
Andreasberg, the rous are entirely replaced by ladders, whose sides 
are made of tapered iron wire ropes, diminishing in thickness from 
thirty-six wires above to two at tue bottom. 1t is customary in the 
Harz not to allow the men to descend by the engines, so that a 
continuous ladderway is necessary. ‘This 1s either placed between 
the rods or at one side of the shait, iu the usual way. 

Man Enyine at Fowey Consols Mine, Corawall.—This, the first 
of the singie-rod man engines, was built in the year 1851; it 
extends from the surface to a depth of 2350 fathoms, the shalt being 
vertical throughout. ‘he rod 1s 8in., square, and is driven by an 
overshot water-wheel of 30ft. diameter aud 6it. face, making from 
five to six strokes per minute, the crank in the axle of the wheel 
being connected directly with the large balance bob at the surface by 
around wrought iron-rod, 3$in. in diameter. The bob in its turu 
is connected to the rod of the man engine by a similar wrought-iron 
rod, linked to a flat tail, and secured by wrought-iron strapping 
plates to a packing piece at the back of the rod. The beams of 
which the latter is built up average about 36/t. in length; their ends 
are simply butted tugether, and the juiut secured by long wroughi- 
iron fish or strapping plates, placed in pairs opposite tu each other 
on alternate faces, in 4 manner exactly similar to that employed in 
pump rods. ‘The length of the plates is usually about 12, giving 
room for eight bolts ot 1}m. im diameter. At intervals cross or T 
pieces are attached to tue back of the rod; the eud of these pieces 
ran between grooves in two vertical timbers, 14ft. long, lorm- 
ing guides for preserving the verticality of the path of the rod, 
acting in a similar manner to those of an ordivary Horizontal steam 
engine. The platforms are made of oak planks 1gin. thick, and 12in. 
square, carried upon triangular wrought iro brackeis. Haudles 
made of Zin. rouud iron are fixed 4ft. above the plauiorms; they are 
plain stapies, 2ft. long, placed vertically, With the ends turned over 
at right angles, aud driven into the iron. Similar handles are 
placed above the stationary platforms on which the men ran during 
the alternate strokes; they are attached to a fixed vertical wooden 
rail. The excess weight of the rod is counterbalanced by three 
balance bobs, one of which is at the surface, and the other two are 
underground. The mass of the water-wheel not being sufficient to 
produce @ sufficiently uniform velocity of rotation, & fly-wheel, 
weighing 14 tons, has been added; it is driven by a gearing wheel 
three times the speed of the original engine. ‘here are other single 
rod engines at Cornwall, at Levant, Dolcoath, Carn Brea, and Wheal 
Reeth. Of these, the first is 20U fathoms long, making four strokes 
per minute; the second is 220 fathoms long, and makes three anda 
half strokes; the length of the stroke being, as is the case im all 
Cornish engines, two tathoms.—Mining Journal. 
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SOCIETY OF CIVIL ENGINEERS OF FRANCE. 
17th March, 1865. 
President, M. Satverar. 


Tus meeting, being opened by the reading of the last report, was 
addressed by M. Ob. Callon, hm & read a letter from MM. Minary 
and Soudry, replying to some observations made by M. Ivan 
Flachat, in the name of M. Forey, relative to their first statement, 
in 1864, on the subject of utilised forge scoria. 

After regretting that he was absent from the meeting at which 
these observations were presented, and, therefore, unable on that 
occasion to vindicate the true status of the process of MM. Minary 
and Soudry, M. Callon said he had to-day to bring before the 
Society some new and interesting details supplied by one of the 
inventors, M. Minary. 

He then laid upon the table M. Minary’s new notice and plans 
and explanatory notes of machinery for the preparation of scoriw 
and their mixture with pit-coal before their carbonisation, and 
proceeded to analyse these documents as follows :— 

M. Minary agrees with M. Forey that the scorim may be passed 
with advantage into the high furnace and conveniently help to 
form the smelting charge; also, that the presence of silicium is no 
obstacle in the refining process so long as it does not exceed 
certain proportions; but on two essential points M. Minary repels 
the criticism of his honorable opponent. 

M. Forey says, in the letter inserted in a previous report,— 

“The process of MM. Minary and Soudry does not remove the 
phosphorus from the scori~@ as they profess. I procured a piece of 
scoria and some coke prepared with scoria, analysed them both, and 
found no difference in the proportions of phosphorus.” 

M. Minary still contends that the carbouisation of pit coal in 
contact with phosphoric scori# has the twofold result of reducing 
the iron contained in the complex silicate of the scori# and of 
eliminating the phosphorus, at least partially. He demonstrates the 
last effect as follows: 

‘Some phosphoric scoris were pulverised and mixed with coarse 
pit-coal. The mixture wae placed in an earthen retort and slowly 
heated; all the gases of distillation escaping into a long earthen 
tube, made red-hot, in which they burned under the action of a 
current of air forced into the tube. The products of combustion 
left the apparatus through a bath of distilled water; the water of 
the bath was then carefully collected, brought to boiling point, and 
reduced to less than half by evaporation. The carbonic acid being 
expelled, the water was next cooled and filtered, and then treated 
with an excess of ammonia and with sulphate of magnesia. Imme- 
diately there was formed an abundant precipitate of phosphate of 
ammonia and magnesia. This precipitate, washed and calcined, 
was, for greater certainty, heated by charcoal in a little porcelain 
tube, and at nearly white heat it distilled phosphorus, which con- 
densed in the water in the little apparatus. One fragment of this 
phosphorus took fire, and the rest is preserved in a small sealed 
glass tube. Such an experiment proves conclusively that the gases 
of distillation carry off with them a certain quantity of phosphorus, 
which is just the question at issue.” 

M. Forey, and with him M. Flachat, concluded their objection to 
the coke scoria by saying that it presented no superiority to the 
raw scoria for the use required, and ought accordingly to be 
rejected as occasioning superfluous expense and labour. 

M. Muiry replies to this criticism by remarking that it omits one 
important point of view, the economy of fuel and the lowering of 
ag of the manufactured produce, necessary results of his process. 

he real advantage of the method may be realised by remembering, 
on the one hand, that the coke needed for reducing raw scoria in 
the blast furnace, is at least cqual in quantity to that needed for 
reducing the ore itself; and, on the other hand, that the coke-scoria 
obtained during the carbonisation of pit-coal, (that is, by means of 
a heat usually lost in the manufacture of coke) requires, in the 
blast furnace, no more heat than is necessary for melting the ore. 

For instance, for every ton of metal produced from an ordinary 
charge (containing about 25 per cent. of ore), there are used 1,500 
kilogrammes of coke. In tke cupola this ton would be melted by 
120 kilogrammes, being a difference of 1,380 kilogrammes, which is 
the economy theoretically professed by the inventors of this method. 
With the view of verifying this computation in practice they made 
the following experiments, in April, 1863, in one of the blast fur- 
naces of the Rans Works :— 

Consumption of coke per ton of metal—with the raw scorim, 
1,648 kilogrammes; with the coke scori, 1,446 kilogrammes; dif- 
ference or saving, 202 kilogrammes. This saving corresponds with 
the use of 408 kilogrammes of scoria per ton of metal. It there- 


fore stands thus, per ton of scorie, 202 X 1,000 — 495 kilogrammes 


of coke. And, as the proportion of the ore is 0:42, the economy, 


per ton of metal produced with the coke scoria, is a 1,178 kilo- 
grammes coke. J 
‘ 


But thecokescoriacontains 0°14 of water; thus ats or 1,300 kilo- 


grammes, is about the real advantage of the process. Such results 
are of a nature to throw much interest upon the plans sent by M. 
ev Picard. M. Oallon then read the minute accompanying 
the plans :— 

“ Apparatus for Pulverising Scorie, and Mixing them with Pit 
Coal, for the Manufacture of Coke Scuria.” 

“ The scorie, first immersed in water, is bruised between two 
iron rollers. When reduced to a very fine powder it is mecha- 
nically collected in a hopper, whence, by means of a bucket-chain, 
it is constau.tly lifted and thrown into a large wooden chest, which 
acts as a reservoir. Another bucket-chain then lifts it into a 
mixer. 

“On the other side the pit coal, ground between iron cylinders, 
is similarly lifted into a great tank or reservoir of wood, and from 
thence into the mixer. 

“‘ The two bucket chains, which lift into the mixer the scoria and 
pit coal respectively, move at different speeds; and it is by the 
ow of these that the proportions of the mixture are regu- 


“ The pit coal and scoria, well mixed, are next thrown, by the 
action of the mixer, right and left alternately, into wagons raised 
to the level of the platform above the coke furnaces. Motion is 
communicated to all this apparatus by a single engine.” 

What is the money saving? Suppose a coke at 24f. a ton. 


Economy, 24f. x pam kilogrammes, = 11f. 88c. 


Bruising and mixing If. 2 0 
Carbonisation ooo Ef. oo oe 
Saving per ton ofscoria ... ... Qf. 88c. 

N.B.—The proportion of scoria admitted to the charge in 
the two series of the above experiments was the ten or eleven- 
hundredth part. 

M. Jordan, though he had not examined the subject personally, 
said he observed an important point left unnoticed by MM. Minary 
and Soudry in their statement. They clearly show that the nse of 
coke scoria is productive of a certain economy relatively to the use 
of the raw scoria, and that the process of reduction eliminates a 
portion of the phosphorus, but they do nut say whether the pit coal 
gives as large a yield of fixed carbon when transformed into coke 
scoria as when made into ordinary coke. Is it certain that the 
reduction of the scoria does not dissipate a certain quantity of the 
fixed carbon? ‘The recent experiments of Dr. Percy, at the 
London School of Mines, seems to have demonstrated that the sili- 
cates of protoxide of iron, which form great pat of the scoria, are 
not reducible by gases, but by coal alone; and that the proto-silicate 
which has one equivalent base for one of oxide, is not reduced even 
by coal. Must there not, thercfore, take place in the manufacture 

coke scoria a certain consumption of coke, and consequent loss of 
produce ? 





M. Callon replied that he was in command only of the docu- 
ments, with which he was charged, for the present oocasion, by 
MM. Minary and Picard, and he supposed that as these treated but 
indirectly on the questions put, those gentlemen intended to furnish 
further explanations. 

M. de Mastaing observed that the question at issue would be 
settled if the memorial mentioned the expenditure of pit coal involved 
in the fabrication of the coke scoria. 

M. Callon said this observation was implied in M. Jordan's, and 
was met by the same avswer. 

The President remarked that the authors of the memoir do not 
explain whether the reduction of the scoria is acoomplished by the 
fixed carbon or by the redu gases, he was of the impression that 
the inventors admitted the intervention of the latter. Oonsis. 
tently with the researches referred to by M. Jordan, and with 
former experiments made in 1837 and 1840, in the blast furnaces of 
Vellexon and Clerval, scoriw, rich in iron, containing 084 of 
protoxide of iron, were not reduced in any sufficient mauner to the 
metallic state, even by the action of fixed <a, until there was 
added a certain quantity of lime, M. Jordan's mn was, 
therefore, worthy of serious consideration, and he thought that 
MM. Picard and Minary, seeing the present discussion in the 
“ og Rendu,” would give a reply to the queries now started. 

M. Jordan said that the silicates are, in general, reducible in the 
high furnace below the boshes only, and that it ison this account 
that their deduction consumes more coke than that of the oxidised 
ores. 

M. Richoux inquired whether this possible consumption of fixed 
carbon would counterbalance the advantages of the elimination of 
phosphorus. 

M. Jordan said his remark was intended to treat on the scientific, 
not the financial bearings of the subject. 

M. Callon regretted his inability to furnish to the society such 
particulars as should settle definitely the point at issue. The letter 
of MM. Minary and Soudry was a reply to the objections presented 
at the meeting of December 2nd, the occasion of their first repre- 
sentation. They have only aimed at demonstrating that, contrary 
to the theories opposed, the phosphorus does disappear, at least par- 
tially, in the course of their process, and that the use of coke scoria 
joes p tan ical advantage before the use of raw scuiia. 

The President observed that too much weight should not be 
attached to the apparent improvement in the product from the vola- 
tilisation of the phosphorus, since the proportion of the coke scoria 
in the charge, as stated in the memoir, is buta tenth or eleventh per 
cent. 








M. Clémandot next read a notice of a new branch of industry, 
“ Stiffened Pasteboard and its Industrial Applications.” He touched 
upon the common use of pasteboard for fancy articles, in which 
shape it is known as papier maché, but up to the present time the 
substance had not been applied to industrial objects, and it is for 
such a purpose that works have been founded at Clichy, by the firm 
of Dufournet and 

Their first application has been the form of sugar moulds, for 
refineries. This 1s an important sort of uteusil, and represents con- 
siderable sums for purchase and maintenance, being indispensable 
for the completion of the process of refining. 

Enumerating thedifferent moulds hitherto employed, of clay, sheet 
iron, zinc, plated » and glass, M. Clémandot rapidly passed in 
survey the various disadvantages of all. The best of these are the 
sheet iron moulds, painted or enamelled, but they have an immense 
drawback. Ina short time the paint or evamel cracks off from the 
iron, and at these metal deposits on the sugar cone 
spots of rust, the sugar sinks in value, and the mould must be 
repaired. Thus a double loss is involved. The pasteboard moulds 
are evidently free from this inconvenience, as it is quite impossible 
they should stain the cones, and they need no repairs, on account of 
the fixity of the paint or lacquer on the pasteboard, their lightness 
renders them easy to handle, 

But to attain these excellent qualities the manufacture of the 
moulds must be very careful, the properties of the paper must be 
entirely changed, and it must be made impermeable, 


A sheet of pasteboard, cut into the suitable shape, is submitted to 
the action of a hydraulic press, whieh rolls it into the desired form. 
It is then covered with coats of paint and lacquer, which ensure its 
impermeability and smoothness; and in the double process the 

teboard becomes hard and firm enough to withstand all the 

lows of the after processes. A cap of sheet iron at the top and an 
iron ring round the base complete the strength of the mould. The 
price of the materials, the risk of burns at a temperature of about 
1z0 deg., and the number of hands employed, render this a very 
delicate manufacture, and justify the high prices of the moulds. 

M. Clémandot next exbibited the economical grounds on which 
these moulds have a certain prospect of success. According to the 
estimate of clever refiuers a mould of sheet iron costs 1f. 50c. per 
annum, allowing for the repairs of the mould itself and for the loss 
upon the stained sugar. The moulds of hardened pasteboard have, 
alter six years of use, cost nothing more than cost price, 5f. 50c., 
while the mets] moulds have cost 9f. over and above cost price, 
being a total of 14f.; the difference, 8f. 50c. For 100,000 moulds, 
then, tbe six years’ economy would be 850,000f., and the paper 
moulds are still in good condition, so that the extent of the economy 
for future years cannot be foreseen. With due care in the use they 
may still last numbers of years. 

MM. Dufournet and Co. have undertaken, in addition to this 
sugar-mould manufacture, other secondary branches, which possess 
a certain interest. Their stiff pasteboard being light, not fragile, 
not subject to change, and resisting perfectly a large number of 
chemical agents, replaces, with saving and further advantages, 
porcelain, glass, and gutta percha. ‘Ihe manufacture has also been 
applied to basins and funnels for photography. These basins are 
likely to render great service to photography, especially in 
travelling. When for this use they are filled in with other 
appliances, which, in small compass, and with a trifling weight, 
form all the baggage needful. MM. Dufournet and Co. have also 
studied the manufacture of cells for electric piles. 

M. Clémandot hoped that these non-friable cells would soon find 
their natural place on trains carrying the electric battery. One of 
them has now been used for nearly a year at the station of Noisy- 
le-ses. 

M. Clémandot concluded by saying he was assured this new 
branch of industry was destined to play its part in the numerous 
adaptations of which it is susceptible, and the first efforts of which 
so far give good reason for large conjecture. 

M. Jullien next came forward to explain his theory of cast iron 
and steel. 

What are the components of absolutely pure cast iron and steel ? 
Karsten says, iron and carbon. M. Frémy, without rejecting the 
intervention of carbon, says, in the Comptes Rendus of the Academy 
of Sciences, March 81st, 1862, “I think, then, that the quality of 
Wootz steel must be principally attributed to the use of vegetable 
matter, which gives to the iron the elements of steeliness, i.¢., the 
phosphorus and azote.” Others have attributed this quality to 
the silicium ; MM. Stodart and Faraday trace it to the aluminium. 

If M. Frémy is correct, why are the cast irons of Champagne, 
Frauche Comté, Berry, and Perigord, which all contain more or less 
phosphorus, unsuitable for the manufacture of steel? Why do 
the cast irons of Savoy, which contain a four millionth part of 
sulphur and a four millionth of copper, and no trace of phosphorus, 
yield steel which is highly malleable? Why are azotised irons 
friable and unfit for the uses they are destined? All the commercial 
irons contain carbon—nitrogen ought to render them steely, it 
makes them detestably bad. 

The most interesting result of M. Frémy’s researches is that all 
commercial irons and steéls contain azote, absorbed in the succes- 
sive heatings they have undergone; annealing in a closed vessel 
makes sheet irons infinitely more supple than reheating in open 
air. Steel manufacturers should profit by this investigation to re- 


We must come back after all to Karsten's definition, which ex- 
perience confirms. The Swedish and Russian irons are best for 
steel, because they are purest. 

But what are the components which, together, form steel? 
Are they mixtures? Are they combinations? Are they com 
binations of iron and carboe im solution in the iron? Are they 
simple solutions of the components? Karsten says (vol. i. snot. 325): 
—** Oarburetied iron (in the + of cast iron oF steel) must be 
vousidered as an alloy of two metals, which is always homogeneous 
in a liquid stato, inasmuch as it is fvuund homogeneous alier « suddea 
cooling.” 

All the masters of the science have rallied round this definition 
M. Jullien regards it as “the immutable expression of truth,” 
Why, then, is Kursten's theory insufficient t explain tie pi: no 
mena of iron metallurgy? Why, starting from the same principle, 
can M. Jullien explain them all with ease? Because to Karsten 
and to chemists amalgams and alloys are metallic cowbina'ious tu 
solution, in an excess of one of the components, while M. Jullien 


holds that metals do not combine between themselves; whence tt 
results that amalgams and alloys are simple solutions of comp ueuts. 
The whole theory of cast iron and steel thus resolves iteei! iat» a 


question of the interpretation of the word alloy, and does not iu vuive 
the discovery of new facts, all having been said that can be said of 
the compounds. Here is M. Jullien's theory :—“ Tempering is an act 
sometimes natural, sometimes artificial, the immediate result uf which 
is, in more or less time, to change the temperature of bodies.” 

In the heating or cooling of a body, whether by gradual or suddeu 
means, there is no other result in the body itself than a change of 
volume, or an alteration of physical condition. Is the fact other- 
wise when the tempering process is applied to steel, cast iron, glass, 
bronze, sulphur, or phosphorus? No. 

But to establish this it is necessary first to prove that, 1, solution 
is not necessarily a liquid state, but a chemical condition of the 
body other than combination ; 2, when a liquid solution solidifies 
into a mixture, it shows that a solid solvent is less powerful than 
the same solvent in a liquid form; 3, all sulid bodies may take two 
forms, the crystalline and the amorphous, which are obtained re- 
spectively by chilling them when in a liquid form, either suddenly 
or slowly, and by dissolving them in a solid body; 4, the size of 
crystals in the solid crystallised bodies is proportionate to the time 
occupied in their formation. 

In that which especially concerns the “ clipping” of steel, cast iron, 
glass pottery, igneous rocks, and bronze, we have to prove, 1, that 
metals do not combine amongst themselves; 2, that iron dves not 
combine with carbon ; 3, that glass is a solution in a neutral silicate 
of a small excess of one of its components; 4, that baked pottery is 
a solution of a neutral silicate in a large excess of one of its com- 
nents. 

M. Jullien aims at demonstrating, first of all, 1, that solution is a 
chemical state of bodies; 2, that metals do not combine among 
themselves, 

1. Of Solution.—Physical phenomena the most elementary—such 
as porosity, expansion, and alterations of physical condition—as 
well as chemical pl closely analysed, demonstrate that the 
body is not matter, but a simple assemblage of individual material 
elements, and that its properties are the resultants of the inJividual 
or collective properties of these elements. When the elements of 
two bodies meet, they must either unite into compound elements 
or combinations, or constitute themselves into more or less homo- 
geneous compounds of various slements or solutiuns. 

Combination may then be defined as— 

(a.) A compound, the constituents of which, given the same 
circumstances of union, are invariable in their proportions, and 
exact in their total; (d.) The properties are those of the compound, 
not of the posing, el ts 

Solution may be defined as :— 

(a.) A compound, the components of which are, in al! propor- 
tions, with or without the maximum of saturation ; (b.) Tue pro- 
perties are those of the components. 

A solution is not, then, necessarily, a liquid compound, nor is it a 
combination in indetinite proportions, engendered under the in- 
fluence of capillary affinity, as imagined by M. Chevreul, to explain 
dyeing, cementation, and the absorption of gas by porous bodies, 
which is simply a case of solid solution, 

If, when a liquid solution solidifies it isconverted into a mixture, 
this evidently results from the fact that the solubility in a solid 
solvent is either ni/, or very inferior to the solubility in the same 
solvent liquified. 

M. Jullien shows further that in case of instantaneous solidifica- 
tion, if one of the components crystallises, there is no decomposition, 
however small may be the solubility in the solid solvent. There 
then takes place solid dissolution, in a state of unstable equilibrium. 

2. Of Alloys.—Berzelius thought that amalgams aud alloys con- 
tained metals in combiuvation, because— 

(a.) When the liquid mercury is extracted from an amalgam, the 
solid metal remaining retains constant and exact proportions ; 
(6.) If an amalgam or an alloy is maintained in a liquid form, cry stals 
are formed containing oue or the other of the components. 

To M., Jullien, amalgams and alloys are compounds participating 
the properties of their components, as in simple solution, 

M. Jullien admits that the solid deposits are made in unvarying 
proportions, because, in this case, there is the maximum of satura- 
tion in the solid solvent; but he does not admit the proportious to 
be exact, considering that this is not sufficiently proved. 

According to Berzelius’ theory, bronze, contaiving 10 per cent 
of tin, should be a combination of copper avd tin in solution iu 
copper. When bronze is made red-hot, but not melted, the tia 
liquefies and oozes through the pores of the metal. If the tin were 
combined would it be thus? Again, if a solid amalgam of gold or 
silver is heated, the mercury evaporates. But if, after being made 
red-hot, the bronze is left to cool gradually, it is found to be un- 
changed, The action of the bronze is inexplicable under the theory 
of Berzelius, but natural and elementary ou the hypothesis of simple 
solution. 

The state of solution is not an obstacle to the crystallisation of 
bodies ; it cannot, then, be invoked as proof in favour of combus- 
tion. 

When solution is amalgamised, the reaction is so violent that the 
compound becomes red-hot, but it is still solid. Berzvlius Lere finds 
double evidence of combination. 

M. Jullien only sees in it latent caloric made sensible by the soli- 
dification of the mercury, and also, probably, caloric in solution, 
rendered disposable by contraction. fie says “probably,” because 
the chemical treatises do not, in this case, proclaim the existence or 
absence of contraction. W hy does the mercury not evaporate under 
the influence of this red heat since it so easily evaporates when in 
solution in solid gold? Because, on the one hand, the solvent 

wer of solid sodium upon mercury is analogous to that uf baryta 
or water; on the other hand, the solvent force of solid gold upon 
mercury is analogous to that of quick-lime, anbydrous sulpbate of 
soda, and dry chloride of calcium, for water. 

M. Jullien demonstrates further that the solid compounds which 
water forms with baryta, lime, — of soda, and chloride of 
calcium are simple solutions of solid amorphous water in these 
substances, and that the heat developed during the reaction is the 
result of the solidification of the water and of contraction. 

The zinc of commerce, when amalgamated, behaves, in the. pile, 
just like pure zinc. Supposing it combined with mercury, this is 
mexplicable, but supposing it simply dissolved in the mercury, and 
the foreign substances which cling to it to have been repelled, 
the explanation is of the simplest, The acid, without acting on the 
mercury, reacts upon the pure zinc in solution, attacking it only 
when the two poles of the pile are in communication. 

M. Jullien ended by hoping that, even if his demonstrations in 
favour of simple solution appear no more conclusive than those of 
the partisans of chemical combination, they may both be referred 
to the explanations they furnish. The demonstrations 4 priori being 
insufficient, that theory must be in the rig).t which sustains itself by 
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Tuxse improvements, patented by H. A. Bonneville, as a com- 
munication from M. Jeau B. Huguet, Rue St. Maur, Paris, consist 
in @ peculiar arrangement of the machine which allows of printing 
in lithography and chromo-lithography (the principal object of the 
invention), and also in typography, or letter press, by means of a 
table of suitable thickness, adjusted on the marbie bed, on which 
table the forms are _ This table is removed and the stones 
placed on the marble bed when the press is to be used for litho- 
graphic printing. These improvements also consist in a peculiar 
arrangement of the means of working the clasps on the cylinder 
and the points by means of several movements, which will be here- 
after described, and in the arrangement of an adjustable pressure on 
the stone for producing the impressions. 

In the annexed engravings, Fig. 1 is a side elevation of the im- 
a press, and Fig. 2 a section in elevation of the same seen 

rom the opposite side. In both figures the same letters of reference 
indicate similar parts, 

All the movements and mechanism of the press are mounted on 
the — A joined by strong tie beams B, one ag the ways C 
and the small bowls D held between two iron bands E, and rolling 
on the ways O which carry the chariot F. The chariot F is moved 
by means of the connecting rod H, one end of which is fixed to 
the toothed wheel G, gearing with the pinion I, mounted on the 
main shaft J. The shaft J carries the fixed and free pulleys K, K, 
and the fly-wheel L. The connecting rod H is forked a’. the other 
end, and receives a pin N, which is guided by the slices M; on 
this pin rolls a toothed wheel O, the lower part of which gears 
with a rack P fixed to the centre tie-beams, and the upper with a 
rack Q fixed under the chariot F. The toothed wheel C is mounted 
on a shaft R, on which are fixed two eccentrics 8, 8, which work a 
connecting rod T fixed at the other end toa fork U, which starts 
and. holds the cylinder in place, When the chariot E is at the end 
of its course, a rack V fixed to it gears with the toothed wheel of 
the cylinder X, and turna the latter during the whole of its return 
course, The on Y¥ fixed to the cylinder is opened when its 
bow! Z meets the lever a, which is worked from below by a rod b 
moved by the chariot F by means of a pin; a spiral spring c rolled 
round the rod 6 brings it back to its place. 

the cylinder X is supported on an axle which passes quite 
through it; the axle is upheld by the brasses ¢, e, in two parts. 
On the upper parts of these braeses repose the covers /, 7, constant! 
drawn downwards by the drawing rods g, g, and the levers f, A, 
with the weight i, which make the pressure necessary for printing 
during the passage of the stone. The paper is placed on a table j 
supported by the arched rods 6. The qhoste are marged on the 
table m by means of small movable angle blocks. The layer 
having presented the sheet to be printed to the clasp Y on the 
cylinder, the said clasp is immediately shut by the spring n, and a 
P iece 0, d on the axle p, presses on a sector g, 80 
that small arms are raised under the tails of the clasps, and force 
them to remain shut during the printing. 

The cylinder X is covered with an envelope of cloth or felt, 
which may be strained at will by means of a small ratchet wheel ¢ 
fixed on a square rod in a hollow place reserved for the in 
the cylinder, In order that the sheet may be better guitedon the 











cylinder, it is pressed by several arched rods placed near the 
cylinder ; these rods may be replaced by a cloth tightened on the 
cylinder, or by several strings or tapes. The inking roller w is 
acted upon by several angular pinions moved by the shaft R. The 
feeding ink roller is worked by an eccentric mounted on the axle of 
the inking roller. The distributing rollers turn on the bearers v, 
which are sufficiently numerous to allow of inclining or slanting 
the rollers at will. The inking rollers z, which come in contact 
with the form or the stone, turn on bearers y fixed on the frame A. 
The openings of the bearers allow of slanting the rollers in order 
to ink from corner to corner as when inking by hand. The same 
remark applies to ty phic or letter-press printing. The waterers 
are pl in front of the cylinder X, and wet the stone both in going 
and coming. 





Testing anp Wetpino Borers.—The following letter has been 
addressed to the editor of the “Society of Arts Journal ":—‘‘Sir,—In 
the very able paper of Mr. Paget, on steam boilers, he alludes to the 
various modes of testing their strength. With regard to the disad- 
vantage of a pulsating action, I think there can be no doubt, whether 
arising from the alternating action of the cylinders or from the strokes 
of a ram. The simple mode in the latter case to moderate the evil 
would be to use a ram with three strokes nearly neutralising each 
other; and the water should as nearly as possible be in the condi- 
tion of heat induced by steam. If cold water be used approaching 
to frost, the metal will be rendered brittle and the joints leaky. 
With moderately-heated water the metal will be tougher and the 
joints tighter. As the general structure of boilers, it is 
radically vicious, and will continue to be so just as long as the prin- 
ciple of rivetting continues in use. No truth can be clearer than 
that the metal should be all of one equal thickness, at least where 
in contact with fire, and that thickness must not exceed the free 
action of heat in passing through it. If it be too thick, the metal 
will simply burn away till reduced to the right thickness in those 
parts exposed to the fire, and thus the thickness will vary and the 
strains will be unequal. These conditions will limit the pressure 
that can be safely put on the boiler. In the application of heat to 
raise steam there cap be no doubt that flame is the best method. 
We all know how rapidly a sheet of paper will boil water in a tea- 
kettle, and, therefore, it is that, whenever we can get petroleum 
cheap enough and use it rightly, it will be the best fuel, as it may be 
made to cover a larger surface with direct heat. But to do it per- 
fectly we must have all the heating surface of equal thickness, a 
condition which cannot be attained till we get rid of the folded sur- 
faces essential to rivetting. There is no apparent difficulty in weld- 
ing all the seams of a boiler, whether of copper, iron, or steel. 

elding is simply a condition of rendering the clean metal surfaces 
pasty, by heat, and then inducing perfect contact by pressure, uniting 
thoroughly the softened portions. That can onl, done by the 
flame heat covering all portions of the surfaces to be united, without 
any uncombined oxygen getting access to them, for if it does, 
scaling will ensure ; and when occurs the effect will be like that 
of dry flour between bakers’ rolls—contact without union. Nor will 


either =p % or pressure drive out this scale, but on the contrary, 
will drive it in. Now suppose two clean edges of a pieee of welding 
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metal to be placed an eighth or quarter of an inch apart from each 
other, and that they are held in position by a box of fire-clay, fitting 
close to all parts except those intended for union, with entrances and 
exits, or * gates,” astechnically termed by the founders, allowing afr e 
passage of air through the joint; if then carburetted hydrogen gas 
and atmospheric air, mixed in the right proportion for combustion, 
in a chamber under pressure, be forced through the joint, burning, 
the exposed surfaces of the joint will be made pasty or partially 
melted; and if pressure, hydraulic or other, be brought to bear to 
force them into contact, there will be homogeneous union without 
scale, because there will be no free oxygen to cause the scale, as in 
the ordinary mode by irregular jets, and blows of a hammer ; and 
there is no apparent reason why boilers, or any other weldings, 
should not be produced in the same manner, for the flow of the 
ae may be continued without intermission for any requi 
time. My conviction is that this method will prove to be the true 
one for producing boilers without seams and rivets and of equalised 
thickness.—I am, &v., W. Brinezs Apaxs.” 


Protection FROM Tureves.—An ingenious little piece of electric 
apparatus has just been invented by Mr. C. F. Varley, the engineer 
to the Atlantic Telegraph Company, by means of which notice is 
given at the nearest police station, or other desired place, of the 
entrance of thieves through any door with which the apparatus is 
connected. A burglar, for instance, on opening the door, would hear 
and see nothing, but would instantly set a trembler bell ringing at 
the nearest police station, at which place he would also let fall a 
tablet inscribed with name and address of the person whose house 
had been entered, and in addition would inform the police in what 
particular room in the house he was at work. If the depredator 
were aware of the trap, and so cut the wire, he would be no better 
off, for the information and alarm would be given just the same. 
The apparatus is inexpensively worked by means of a weak Daniell’s 
battery, containing no acid, and the bell, when once set in motion, 
would continue to ring for a week, or as long as any sulphate of 
copper remained in the battery, unless purposely stopped. The con- 
struction of the whole apparatus is strong and simple, and the parts 
do not appear liable to get out of order when in use, Now that 
thieves set locks at defiance, and have taken to forcing open iron 
safes by means of fine steel wedges, driven into the cracks with a 
muffled sledge hammer, the above apparatus may prove useful. In 
the case of a safe, the opening of its door by any means might be 
made to set up a ceaseless noise in the bedroom ot the owner, and if 
the wire were visible to the thief, he would gain nothing by cutting 
it. When once fixed, the apparatus is made ready for use at any 
time by the insertion of a small brass peg, so the owner can set it, 
before going to bed, as easily as a mouse-trap. f 

Tue Raieoap Baines at St. Lovis.—The nr Agee of St. 
Louis bas reported on the contemplated railroad bridge across the 
Mississippi at that point. He estimates the expense at 8,332,200 
dollars, | which the city should subscribe 1,500,000 dollars, the 
merchants, &c., 732,000 dollars, and the several railroad com 
the balance. He thinks such a bridge would save to St. Louis 
annually 1,800,000 dollars. The plan he recommends is a tubular 
iron without a draw, to = which steamboats must 
lower their chimneys to the hurricane deck, 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of ication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoTIcE.—A SPECIAL EDITION of THE ENGINEER 1s 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 

single postage. 

tS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 

to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

W. B. Le V. (Philadelphia).—Nos. 472, 475, and 476 of Toe ENGINEER are 
out of print. 

T. P. Camberwell'.— We shall be happy to take into consideration any com- 
munication you may wish to send us. 

M. W.—We cannot say. Why not write to the inventor? If you fail to 
obtain the information from him we will procure tt for you, 

A. P.— You cannot carry less than 2ft. of water over the top of your fire-bor 
nee burning your tubes ; to ensure their permanence you should carry 

t. of water. 

P. H.— We celieve you will find the information you require in Professor 
Tyndall's “* Heat Considered as a Mode of Motion,” last edition. If not, 
write to us again. . 

AN ADMIR«R —The breaking load of your girder would be about 8} tons. It 
as very bad'y proportioned; the top and bottom flanges should be of the 
same size nearly, a slight excess being given to the top flange. 

A ManaGer.—We know of nothing betier than brickwork ; sawdust is some- 
times used, but we cannot see whal special advantage it possesses. If the 
brickwork is properly applied, the radiation of heat is almost injinitesimal. 

H. B. (Clapham). — We cannot do better than refer you to the advertising 
columns of the daily press You will learn from them that there are 
numerous establishments wn London in which you can acquire a competent 

wledge of civil engineering. 

A.— The co-efficient of adhesion of the driving wheels of a locomotive on 
elean rails is about 600 lb. per ton of insistant weight. Presuming that 
your 10-ton engine has all the wheels coupled, it would possess sufficient 
adhesion to haul a load of 39 tons up an incline of 1 in 20, 10 lb. per ton 
being allowed for the frictional resistance of the load. The mere weight of 
an engine is, however, not the only measure of its power. Assuming the 
adhesion to be sufficient to render all the pressure on the pistons available, 
then the following formula will enable you to calculate the tractive force of 
theengine. Let D = diameter of cylinder in inches, P = mean pressure on 
pistons in pounds per square inch, L = length of stroke in inches, W= 
diameter of driving wheels in - . = panegoe tt pounds. 

we RI 


W 
OF course if all the wheels are not coupled the weight available for adhesion 
2 reduced, and in so far the **number of the wheels will affect the propel- 
ling power,” 





MUD DOCKS. 
(To the Editor of The Engineer.) 

§1r,—Can you or any of your correspondents furnish us with the address 
ofany firm who could supply pecificati d gs for mud docks with 
caisson gates, such as are in use both in India and China, or can you inform 
us of any work treating on the subject ?, JOHN Hastiz anp Co. 

Greenock, 15th May, 1865. 





— 


COMPRESSING COAL DUST. 
(To the Editor of The Engineer.) 

§1r,—Can you, or any of your readers, kindly oblige us with the address ofa 
maker of hinery for ing coal dust, &c., into blocks, which are 
then sold as patent fuel ? J. M. 8. AnD Co, 

ester, 16th May, 1865. 
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BLUNDELL’S LEVEL. 
(To the Editor of The Engineer.) 

S1r,—Having lately been presented with one of Blundell’s drainage levels, 
registered June, 1847, and manufactured by Horne and Co., Newgate-street, 
London, and never having used one befure of this make, I shall feel ex- 
tremely obliged if you or one of your correspondents will give me any 
information with regard to the method of getting the correct parallax. 

May, 12th, 1865, CoMMODITARIUS. 





MEETINGS NEXT WEEK. 

InsTITUTION OF CivIL ENGINEERS.—Tuesday, May 28rd, at Eight p,m.— 
1, Discussion upon Mr. Fletcher’s paper ‘Un the Maintenance of Railway 
Rolling Stock.” _2. “The Telegraph to India, and its Extension to 
Australia and China,” by Sir Charles T. Bright, M. Inst. C.E. 

FREEMASONS’ TaVERN.— Wednesday, 24th inst., at Eight p.m., **On the 
Improvements in Steam Pile-driving Machinery,” by Mr, A. dH. Lavers. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 


payment. 

Tus KNGiNERR can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be suppled 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 ils. 6d. 
lperetth be salen, an xtve charge of wo shillings and sixpence per annum 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the adver a publishing department of this paper 
are to be addressed to the publis:er, MR. GEORGE LEOPOLD KicuR; ali otier 
letters and communications to be addressed to the Bditor of ‘11m ENGINEER, 
163, Strand, Londun, W.C. 
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BRITISH INVENTORS AND SCOTCH REVIEWERS, 


_ THE other night the Attorney-General announced his 
intention of putting off till next session the introduction 
of a bill for amending the present patent law. ‘That pro- 
crastination is the soul of business seems to be the motto of 
those who officially deal with patents. Here we have a 
aoe Commission incubating a blue-book for three years, 
and it would seem that as long a time will be allowed to 
pass before the printed results of this blue-book will be 
placed before our worthy legislators. There is besides some- 

g ominous in the necessity expressed by the Attorney- 
General for a further discussion of the matter—as if it 
were intended to wait for a balance of public opinion in 
favour of patent abolition. There can be little doubt that 
legislation in this country is very much like a sort of game 
of football, and a strong mustering of adverse forces 
might indeed kick such a measure through the legislature. 
The last number of that once famous but now somewhat 
slumberous publication, the Edinburgh Review, contains a 
very interesting essay, directed against patent rights. 
Amidst much exaggeration, and even delnquansemnen, 
it may be considered a very able manifesto against patentees. 

















All the unfavourable opinions against patent right, and 
—— the practical working of patents, ential in the 
blae-book ret — Patent Commission, are made 
the most of, while it is forgotten that the —— of the 
Witnesses were in favour of the continuance of patent 

ts—an opinion adopted by that Commission, with, at 

e same time, an acknowledgment that patents are neces- 
sarily attended with some inconveniences. It is, of course, 
impossible to briefly answer with completeness a lengthy 
paper like this, but we may, as practical men, at least record 
our vote against its conclusions. And, however able the 
writer evidently is, we feel confident, from internal evidence, 
that he is not practically acquainted with the circumstances 
of technical and manufacturing life. 

The reviewer begins by quoting Hallam’s account of the 
debate in the House of Commons on the “grievance of 
monopolies” two and a-half centuries ago, implying that 
we are now in an even worse state, and that now “a man 
shall hardly mix flour and water and bake them into bread 
in any manner which has not been granted by the Crown 
to the exclusive use of some patentee.” The complaints of 
Mr. John Scott Russell, of Mr. John Platt of Oldham, and 
of the Duke of Somerset, are then cited. That political 

hilosophers, such as Jeremy Bentham and John Stuart 
Mill, are in favour of patents—as well as Adam Smith, who 
is here forgotten—is ascribed to their having “ spared them- 
selves the labour of investigating” the real character of 
patent law. An undoubtedly strong case is then made to 
show that “the lucrativeness of a patent is often propor- 
tioned to the power of the patentee to obstruct and en- 
danger trade and improvement by means of it”—in other 
terms, that the wealthier the patentee the greater is his 
power in a court of law. But this is also the case with 
every other matter in this country besides patents. The 
law is a powerful engine which thas to be fed with guineas ; 
and, in all civil cases, the largest purse can keep the engine 
going for the longest time. A comparison, very often 

rought forward, both by the advocates and the abolitionists 
of patents, is that between copyright and patent right. 
This is also made here, and in the usual direction that 
no two precisely similar books can be written by two men, 
though two or more inventors may simultaneously appear 
with the same invention. Even if two or more writers 
“ develope the same fundamental conception,” they cannot, 
“ without copying one from the other, produce books that 
Mee — in construction of - wal Thisis = yo. 

ut it only bears against patent rights by means of the doc- 
trine of - Aare ae sinner Aa books may be, 
there are many thousands or more chances against their 
being precisely similar in words, at any rate. The same 
can never be the case with any invention, which is built up 
with, so to speak, only half-a-dozen words. On the other 
hand, an invention mf a book resemble each other in so 
far as there must. be a motive for both, however ex- 
pressed. An invention usually embodies only one motive 
or idea, and it has, therefore, as much chance of being in- 
fringed or forestalled as a book containing only one idea. A 

atent can never impede the ing out of any operation 
5 other means, as little as copyright can prevent the same 
ideas being expressed in different words—an act, however, 
if consciously done, usually going by the unpleasant term 
of plagiarism. A man patents one plan for draining 
mines, but that does not prevent another from patenting 
or using another plan. 

Then all the difficulties as to novelty, to which we our- 
selves have more than once alluded to, are adduced as 
reasons against granting any patent; Messrs. Woodcroft’s 
and Carpmael’s evidence being quoted against prelimin 
examinations. By giving the instances of Arkwright’s 
and Watt’s experiences, who made most money after the 
expiration of their patents, and by citing Mr. Fairbairn’s 
evidence that no great advantage is got from a patent as a 
patent, but rather as giving precedence to the inventor 
“ over all other parties who are not inventors of the same 
“article, whereby, as a matter of trade, customers come” to 
the inventor, it is attempted to be proved that inventors 
would be better off without a patent law. But this deduction 
is founded on a partial misunderstanding of Mr. Fairbairn's 
words, and of commercial circumstances generally. With- 
out the patent — without the time given for a start, 
whereby the inventor gets to be known as the maker 
of such and such a thing—anybody else could take the 
thing up, and assimilate not merely the profits dut also the 
honours of the invention. ‘This is also the weak point in 
Sir W. G. Armstrong’s statement “ that if you let the whole 
“ thing alone, the position which a man attains, the introduc- 
“tion and the prestige, and the natural advan which 
“‘ result from a successful invention, and from the rm putation 
“which he gains as a clever and able man, will almost 
“always bring with them a sufficient reward.” The history 
of the introduction of any, even a noted, mechanical con- 
trivance is difficult enough to trace back, but it would be 
still more so in the absence of the Patent-office records and 
documentary proofs, As it is, many of these patents of 
invention are now, so to speak, patents of mechanical 
nobility. The Edinburgh reviewer expects that, should 
the abolition of the patent law take place, a class of profes- 
sional inventors will spring up—men specially employed to 
invent machines, just as there are men specially employed 
to design calicoes; but our reviewer quite forgets that the 
Legislature has found itself obliged to introduce a special 
law, very similar in principle to patent law, for the protec- 
ton of designs in calico-printing. It was found to be 
perfectly useless to employ men to design if the results of 
their expensive labours could be instantaneously copied. 
In the absence of a patent law, there would, in all pro- 
bability, be required some enactment to protect mere 
design in machinery. 

Among the little errors which apparently show that the 
writer is not a practicai engineer or chemist is, for instance, 
his confusion ween the younger Brunel (Isambard 
Kingdom) and the elder (Marc bard). ‘Ihe elder 


Brunel was strongly in favour of patents, as is shown in 
his evidence before the Patent Committee of 1829; he was 
a true mechanical inventor—a title which could be scarcely 
claimed by the son; and the younger would have remained 
in obscurity but for the direct and indirect aid of his 





father’s patents. Another little matter is forgotten by, or 
unknown to, the author, when he says that “ Liebig and 
Faraday have not appropriated to themselves the chemical 
processes they have discovered and described.” With 
respect to Liebig, it is well known that he has taken out 
several patents in different countries, and especially for 
kinds of manure. Faraday has certainly never taken out 
a patent in his own name, but it would yd that a brother 
of his has practically embodied some of the discoveries of the 
oe philosopher—those in in the form of a patent. 

hen the adverse opinions of the late Mr. Ricardo, M.P., 
the former chairman of the Electric Telegraph Company, 
are quoted, it is forgotten that his vexation at patents was 
caused by his attempting to monopolise all invention in 
electric telegraphy, by buying up every patent as it was 
taken out; but he found that invention progressed too 
rapidly to be overtaken by any purse, however long. We 
lay this stress.upon the author's not being a technical man, 
because we consider that the question of patents or no 
patents is an essentially technical question. It is possible 
to make out a case against anything, by picking out every- 
thing to be said, or that has ever been said, against it, and 
by additionally ignoring everything else. More especially 
is this the case with patent law, which is an essentially 
complicated question. That the present law requires 
reform, that its action is productive of many crying 
grievances, we have never attempted to deny for a moment ; 
and the longer reform is delayed the greater is the danger 
to the very existence of the rights themselves. But we 
have always doubted whether complicated questions like 
these could be really with fairness argued out for and 
against on paper. Even with all the advantages stated 
on one side, and all. the disadvan’ on the other, it 
would be difficult to strike a correct balance. The real way 
is to appeal to — resultsand experiment. Weshould 
like to hear what Mr. Bessemer would say to an abolition 
of his patent rights; whether the Leeds Steam Plough 
Company would like to surrender their “‘ monopoly "—the 
result of costly experiment ; or how Sharp, Stewart, and 
Co. could find a compensation for allowing any petty 
maker to manufacture their injectors; or, whether Mr. 
Ramsbottom or Mr. Beattie would try many inventions in 
the absence of patent rights. The only true way would 
be to examine the, so to speak, experimental results in the 
absence of a patent law in any large country. It issimply 
ridiculous to cite little Switzerland, with its bundle of dis- 
putatious little cantons. In Prussia, where, indeed, there 
is substantially no patent law, and where Giffard was 
refused a protection for his injector, and Bessemer for his 
steel processes, much agitation has been long going on 
amongst manufacturers with a view to the} introduction of 
asound law. And'both France and Prussia are now 
evidently waiting for the decision’ of this country before 
taking any fature steps. 

There is another element in patent law which appeals to a 
very powerful feeling common to all. It may be said to be 
a kind of feeling analogous to that between the poverty 
and even misery of the free man, and the security of 
existence of the slave. A free man may be in want of a 
dinner, but he has hope ; the slave may have a stomachful, 
but he has no hope, just as he has no care for the morrow. 
Many of our working men—and we use the term in ite 
true sense as to application beyond hand-workers—are not 
particularly well off, but numbers hope to better their condi- 
tion by one or more inventions. And in the midst of all 
the troubles of this life hope ought always to remain at the 
bottom of Pandora’s box—an old mythological fable, but 
an eternal psychological truth. 


MAINTENANCE OF RAILWAY ROLLING STOCK. 


On another page we give a searching analysis of the 
question of railway ing stock, with a plan for adapting 
it to the constantly increasing demand for heavier and 
more voluminous loads, in contormity with the extension 
of modern traffic, which year by year is increasing the size 
of our merchant vessels for ocean transit. We commend it 
to the thoughtful attention of our railway readers. 

While it was in type we saw a notice of a forthcoming 
paper at the Institution of Civil Engineers, on the Main- 
tenance of the Carrying Stock of the Northern and Eastern 
Railway, with voluminous tables, giving, we presume, the 
age of every separate vehicle and engine as accurately as a 
peerage. ‘Lhe nomenclature of Captain Mark Huish will, 
of course, be brought into play under the assumptive title 
of “ Rolling Stock and its Life,” as though the stock had 
really attained to the condition of perfect rolling, like true 
wheels, and not like garden rollers, a compound of rolling 
and sliding, and as though there could be anything “ lively” 
in the inert masses of structure which sometimes refuse to 
move down an incline of 1 in 75, unless pulled by the 
engine. We would earnestly suggest to the railway au- 
thorities, who, in opposition to Captain Galton and others, 
believe that existing railway wheels and axles are pertect, 
to study the history of Crosskill’s clod-crusher. ‘That was 
a kind of garden roller, set round with spikes like those on 
the maces of Gog and Magog in Guildhall—in short, a re- 
volving harrow formed of a single cylinder. But this 
obstinately persisted in pulling up the horses by excessive 
friction. So Mr. Crosskill, like a sensible experimentalist, 
divided it into two halves, and then it was better; then he 
quartered it, and it was better still; and finally he divided 
it into as many slices as there were rows of teeth, and 
these possessed the maximum of advantages. 

It is true that the garden roller, called by courtesy a pair 
of railway wheels, is not a continuous roller, having only 
two ends pretending to be wheels, with the middle cut 
away. But these ends are as obstinate and unyielding as 
Crosskill’s original clod-crusher, but, instead of crushing 
clods, they crush themselves and the rails they gride on. 
Whether this paper is the stereotyped railway pro- 
duction, that gives us class and order as though the 
tree of railway oe had been plucked and there 
was nothing more to fin a of oo it be te | 

hilosophical paper, taking in whole commercial an 
seamed uestion, having regard to the future, remains 
to beseen, For our part we existing railways as 
being in much the same position that stage coaches were 
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in previous to their advent, showing great skill and care 
in their arrangement and management, but becoming ut- 
terly useless with the advent of better things. To talk 
of the present railways and their equipments having any- 
thing of the character of permanence is an absurdity, and 
we are quite satisfied that no great time will elapse before 
a new class of lines is called into being, especially kept for 
passengers at the highest rates of speed, and with all the 
appliances that mechanical philosophy points to and railway 
bureaucracy resists. A catalogue of to-day, giving a list of 
all the travelling furniture of a line, will, in half a dozen 
yeqrs, be as obsolete as the dowry of a Lima lady in the 
revolution which took away Peru from Spain, in which 
everything is enumerated — four-post bedsteads, ancient 
couches, and all that came from Spain with the Conquis- 
tadores, summed up with all the shoes, slippers, stockings, 
and brocade robes and hooped skirts, added to the family 
property as the three hundred years rolled on. 

The value of the railways will consist chiefly in the land 
they cover, just as land in the city of London is all in all, 
and the buildings, unless modern, only an incumbranece—the 
land being worth, as late sales testify, some £40 sterling 
per syuare foot, and on which nothing less than palatial 
buildings can be atforded a location, and which only mer- 
chant princes can afford to occupy. Even these existing 
raiiways will have to pale their influence in the presence of 
new ones, unless they keep pace with the coming times. 
We know how large a body of railway men there are in the 
House of Commons, and how they band themselves together, 
far closer than the Irish Brigade, to make a close corpora- 
tion of their dmperum in imperio; but all that will be 
written down amongst the things that were, whenever 
they shall become too prominent and obstructive. ‘Ihey 
woud willingly be the despots of Commerce, with the 
Clearing-house for their council chamber, and practise all 
the abuses to which irresponsible power is prone ; but they 
cannot put off the inevitable law of progress. When we 
—_ report of the “ Maintenance Paper” we shall deal 
with it. 


THE DUBLIN EXHIBITION, 


ACCORDING to the somewhat hackneyed phrase of daily 
journalists, “ the 9th ultimo ushered in an era in the history 
of the sister isle.” It is not worth while, perhaps, to 
criticise words very closely, so long as the meaning con- 

* veyed is clear and precise; and in the present instance we 
are willing to admit that the inauguration of the Inter- 
national Exhibition at Dublin did constitute a somewhat 
important event in what has been termed the “ proximate 
history ” of Ireland. With political questions we have 
nothing todo; and yet, it isnot easy to speak of the island 
without introducing politics. The daily press of this 
country has, apparently, found it impossible. Regarded 
in a cooler light, however, it is easy to perceive that the 
benefits conferred by international exhibitions are tolerably 
independent of the political status of a country. In the 
long run it is possible that they promote art-education, 
and teach instructive lessons to such manufacturers as may 
be disposed to profit by the information conveyed; but all 
the benefit which Ireland is likely to receive at the present 
moment may be fairly estimated in pounds, shillings, and 
pence. ‘Tourists will find their way to her shores who 
might, without the stimulus afforded by the Exhibition, 
have gone elsewhere, and a certain amount of future good 
will no doubt resalt from the more or less valuable informa- 
tion which they will acquire as to the resources of the 
country and its people, and from that which they will in 
turn impart involuntarily, as to the characteristics of 
nations, of which Irishmen as a class, know little or 
nothing. What all this may ultimately amount to, time 
alone can show. We have no intention of following the lead 
of others, and endeavouring to fix its value. We should 
hardly have referred to this part of the question indeed, were 
it not that extravagant prognostics of future good have not 
been confined to the pages of the Irish press. Even on the 
Continent, the Dublin Exhibition has been spoken of as 
being certain to work a revolution in Irish art, science, and 
manufactures. ‘That it will operate for good we believe and 
we hope; but such a result can only be brought about by 
the earnest co-operation of those who desire to profit by 
the instruction to be found within its walls. The history 
of exhibitions shows that they may either be treated as 
toys of the hour, or as academies within wh‘ch a nation 
may receive instruction in the arts which most promote 
national prosperity. 

‘Lhe history of this Exhibition is a little remarkable, and 
its character as an international exposition has been only 
recently assumed. Near the southern extremity of the 
city of Dublin lies a plot of land known as “Coburg 
Gardens,” which for many years was suffered to remain in 
a condition finding a parallel only within the railings of 
Leicester-square. Seventeen acres lay not far removed from 
a populous neighbourhood, in a state of utter neglect, and 
this, too, while the people hungered after a space fo: fresh 
air and recreation, Irishmen of late can do something 
better than join in an insensate howl for “ justice ;” and 
certain gentiemen, aware that Dublin was but badly off 
as regards people’s play grounds, cast about to find a remedy. 
Attention was directed to Coburg Gardens, and a little 
examination proved that the site was sufficiently well 
adapted to the intended purpose—the construction of 
something strictly analogous to our own Crystal Palace. 
Of course nothing can be doue in these years of grace 
without a company, and no company can be formed 
without @ prospectus; and so a prospectus was issued 
in 1862, naming £50,000 as the intended capital, and 
setting forth an influential board of directors. ‘The 
first, we believe, to propose the scheme, was Mr. 
Henry Parkinson, a gentleman who has had some- 
thing to do with exhibitions ere now, and the earliest 
shareholders were the Duke of Leinster, Mr. Guinness, and 
Mr. Dargan, the constructor of the Exhibition building of 
1853, 1t would appear that shares were taken freely, and 
prizes were shortly offered for designs. That which was 
considered best was prepared by Mr. Jones, an architect 
residing in Dublin, but even this was deemed so far un- 
satisfactory that it was returned for modification accord- 





ing to certain suggestions. The design finally adopted, 
contracts were m 
Liverpool, for the ironwork, and with Mr. Beardmore for 
the masonry—that portion of the gardens not occupied by 
the building being placed in the hands of a landscape 
gardener, Mr. Nevin. In June, 1863, the late Lord Carlisle 
laid the first stone, and the work of construction fairly 
commenced. ‘The progress of the building was at first 
tardy in the extreme—the reason why, we believe, Messrs. 
Beardmore can alone give. ‘The moment the erection of 
the ironwork commenced, the aspect of affairs changed, and 
the palace grew apace; and, just twelve months from the 
laying of the first stone, the prospectus of a grand Inter- 
national Exhibition to be held within the building, was 
published. The idea of thus inaugurating what is meant 
to be a permanent institution deserves some praise. It 
originated, we believe, with Mr. Gilbert Sanders, the 
present chairman of the executive committee, and we fancy 


that this gentleman mast have looked around him on the 


day of the opening with some complacency. 

The proposal was laid before the directors, and at once 
received hearty approval. A deputation was organised to 
visit different countries on the Continent, and procure the 
assistance of their Governments, as well as that of their 
inhabitants, in carrying out the project. It speaks well 
for the estimation in which Ireland and her people are 
held, that in every instance the most efficient co-operation 
was not only promised but practised. As regarded the 
shareholders, certain of whom manifested some indisposition 
to run the risk necessarily incurred by this change in the 
original scheme, all difficulties were surmounted by the 
execution of a lease of the premises to a committee formed 
of some of the most influential men in the kingdom, who 
have thereby assumed that responsibility which the share- 
holders, as a body, appear to have shrunk from accepting. 
‘The entire undertaking now required but a finishing touch 
to render it certain ot at least comparative success; and 
this was imparted by her Majesty the Queen graciously 
assuming the position of patron. Exhibitors have come 
forward freely from the very ends of the earth, and, from 
all that we can learn, it is evident that, in rendering the 
Exhibition international, the proprietors did the right thing 
at the right time. 

We have already published more than one description of 
the building, and it is therefore unnecessary that we should 

o over trodden ground again. It will suffice to say that 
it consists essentially of an internal edifice of masonry, 
surrounded on three sides by a glass and iron structure, 
intended to form a winter garden. Without in any way 
wishing to detract from the value and importance of Mr. 
Jones’ labours, we confess that we have felt a little surprise 
that the part played by Messrs. Ordish and Lefevre, of Great 
George-street, Westminster, in the preparation of the designs 
for this portion, at least, of the building, should have been 
almost wholly passed over by writers on the subject. In 
point of fact, we believe we are correct in stating that with 
this part of the design Mr. Jones had little or nothing to 
do, all the drawings having been prepared under Mr. 
Ordish’s superintendence. ‘That the result is very success- 
ful appears to be generally admitted. 

The dimensions of the principal hall—in this case con- 
stituting the transept—are : length, 477ft.; breadth, 84ft. ; 
height, 70ft. The great hall of the Exhibition of 1853 
was 4205ft. long, 100ft. wide, and 105ft. high. From 
this it will be seen that the existing hall exceeds its pre- 
decessor in every respect save height. A concert room has 
also been provided, measuring 130ft. by 65ft., and affording 
accommodation for over 2,000 people. An exhibition 
without an annexe would, we presume, be looked upon as 
a monstrosity. This at Dublin rejoices in the possession of 
no fewer than three, the largest of which, measuring 160ft. 
by 60ft., is devoted to machinery in motion, and the others 
to machinery at rest. The arrangements in these depart- 
ments are so far in arrear that some weeks must elapse 
before anything like a fair idea of their value can be formed. 

Not the least difficult duty performed by the committee 
has been the allotment of space ; and it would appear that 
such precautions have been taken that nothing has been 
admitted which is not really worthy of a place. ‘Lhis is 
certainly more than can be said of any other exhibition 
with which we are acquainted; and the statement is, 
possibly, a little overstrained in the present instance. The 
system adopted was, in its principal features, similar to 
that suggested by the late Prince Consort for the Exhibi- 
tion in 1851. The productions admitted have been divided 
into six departments—raw materials, machinery, textile 
fabrics, metallic, vitreous, and ceramic manufactures, mis- 
cellaneous manufactures, and fine arts. As to disposition, 
France has been assigned the circular apse and its gaileries ; 
Prussia and Austria have the western side and the galleries 
of the southern transept, and Belgium and Holland and 
Germany the eastern side. The French stands occupy, in 
addition to the apse, a large extent of the northern transept 
and its galleries, and opposite to these is the space allotted 
for Italy, Rome, and Switzerland, Denmark aud Norway 
and Sweden have the corners of the northern transept, but 
the whole of the great glass hall which stretches from this 
along the side of the main building is devoted to home and 
colonial manufactures and products. 

As regards the fine arts, a room, 94ft. in length, which 
stretches along the gallery of the eastern court, is occupied 
by the works of the ancient masters, ‘The pictures which 
represent the modern English school are hung in the lofty 
chamber which forms the upper part of the small concert 
hall. ‘The best of the German and French paintings are 
arranged in the gallery of the entrance hall, and Scan- 
dinavian art has a room allotted to itself in the eastern 
corridor. The northern corridor of the galleries leads to 
the room set apart for water colour paintings. 

In thus sketching the history and a few of the principal 
features of the Irish International Exhibition, we have en- 
deavoured to supply information not yet generally published, 
and to avoid the repetition of all with which our readers 
may already be familiar. It would appear to be a decree 
of fate that all exhibitions should open before they are com- 
plete, or really ready for public inspection. ‘This under 
consideration is no exception to the rule. It would, there- 


e with Messrs. Rankine and Co., of 





fore, be premature to attempt to speak of its contents as we 


wish to speak. ‘The machinery court, for example, is still 
in utter confusion. The transition stage seldom endures 
very long, however, and we trust that, ere another month 
rolls by, we may be able to congratulate our neighbours on 
the introduction of that order and elegance of arrangement 
which add so largely to the utility, and so powerlully pro- 
mote the success, of every undertaking of the kind, while 
their absence renders it all but impossible either to criticise 
or to describe. 
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Engineer and Artillery Operations against the Defences of 
Charleston Harbour in 1853; comprising the Descent upon 
Morris Island, the Demolition of Fort Sumter, the Reduction 
of Forts Wagner and Gregg ; with Observations on Heavy Ord- 
nance, Fortfication, dc. By Q. A. Gi~imore, Major of 
Engineers, Major General of Volunteers, and Commanding 
General of the Land Forces engaged ; with the Official Reports 
of Chief of Artillery, Assistant Engineers, &c. New York, 
D. Van Nostrand; London, Triibner and Co., 1865. 

[SECOND NOTICE. ] 

On the 21st day of August, 1863, General Beauregard was 

required to surrender Charleston to the Federal army. 

The demand was accompanied by a threat that, in case of 

non-compliance, the city would be bombarded forthwith. 

This was tolerably “ tall talk,” seeing that the assailants 

had at the time but a single gun in such a position as would 

even permit of the bombardment being attempted—that in 
the ‘Swamp Angel” battery, to which we referred last 
week, located at a point nearly midway between Morris 
and James Islands, and distant 7,000 yards, as the crow 
flies, from the nearest houses in Charleston. General 
Beauregard, strong in his resources, treated the matter 
with contempt. He did not even vouchsafe a reply. ‘Ten 
hours after the time specified, the “ Swamp Angel” opened 
fire on the city; firing, however, at the time but a few 
shots. On the second day the firing was resumed and 
maintained until the bursting of the Parrott rifle at the 
thirty-sixth round. The gun was rather severely tested; 
the constant elevation (except during a single discharge) 
being not less than 31 deg. 30 min. ; the constant charge 
being 16 lb. of powder, and an elongated projectile weigh- 
ing 150 lb. No guns were placed in this battery after 
this. It was subsequently armed with two 10-in. sea- 
coast mortars, to aid in subduing the fire of the batteries on 
James Island whenever Admiral Dahlgren should think 
proper to move in—or, rather, make the attempt to move 
in—with his ironclads. As to the effects produced by the 
shells discharged from the 8-in, gun at this enormous 
range we are unfortunately left altogether in the dark—a 
fact easily accounted for by the difficulty of procuring 
information from the city. We have no doubt that 

General Gillmore would have been as pleased to learn the 

result as our readers, 

After seven days of constant bombardment Fort Sumter 
was “ practically demolished,” an event, as it turned out, 
absolutely barren as regarded results. Our author supplies 
an interesting table of particulars of the number and 
weight of the shot thrown from the seven attacking 
batteries, from which we learn that the total weight of 
metal thrown amounted to 552,683 lb., and of that which 
formed the breach 289,986 1b. ‘lhe number of projectiles 
discharged was 5,009, of which 2,479 struck the fort, and 
1,668 helped to form the breach in the gorge wall. Rather 
smart work, as our Yankee friends would say, for fourteen 
guns, of which one was a 300-pounder, three 200-pounders, 
and the remainder 100-pounders. 

The Federal troops at this time held possession of all 
Morris Island, save a spit of land forming the extreme 
Northern extremity surrounded on three sides by the sea, 
while across the fourth stretched Fort Wagner. This 
spit of land would have formed the best possible site for 
the construction of batteries intended to operate against 
Sumter. In order to obtain possession of it, however, the 
reduction of Wagner was absolutely indispensable, The 
great strength of this work it was quickly perceived, 
would render its reduction no easy task—two assaults 
made before the bombardment of Sumter having failed— 
and it was therefore determined to assail Sumter with- 
out regarding Wagner for the time; the prevailing 
idea among the Federal engineers being that, Sumter 
once destroyed, forts Moultrie and Waguer, situated on 
opposite sides of the channel would be incompetent to 
prevent the passage of the fleet. During the first bom- 
bardment of Sumter, therefore, the shot practically passed 
over Wagner, the galling fire from this fort beg as far 
as possible disregarded. it was further believed that, 
with the fall of Sumier and the passage of the Monitors, 
the city must succumb, in which case the separate forts if 
not actaally surrendered might easily be captured in 
detail. As our readers are aware these proguvstications 
were not fulfilled, and it was finally decided that the 
capture of Wagner was absolutely essential to the re- 
duction of Charleston. General Giilmore comments freely 
on the policy adopted during the siege by his ally Admiral 
Dahlgren. We, however, have to do with actual opera- 
tions and their results, not with the motives which directly 
led up to them. Wagner, as we have said, was twice 
assaulted unsuccessfully—on July 11th and the 18th—and 
it was only after these failures that it was decided to bom- 
bard Sumter at long range. ‘The “ practical destruction 
of Sumter, however, does not appear to have facilitated the 
operatzons of the fleet to the extent desirable in Dabigren’s 
eyes; but it left guns and men free to be turned against 
Wagner. 

On July the 18th, immediately after the second Federal 
repulse, orders were given to convert one of the more ad- 
vanced batteries into a position capable of resisting a for- 
midable sortie. This was constituted the first parailel 


forming the point d’appui for subsequent operations. On 
the details of the siege of Wagner we have not space to 
dwell; they will be perused with interest by military men, 
although they possess little to attract the attent‘on of the 
civil engineer. On the Sth of September the batteries of 
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attack were so far completed that the bombardment of the 
work began. We cannot do better than allow General Gill- 
more to describe it in his own words :— 

“ These final operations against Fort Wagner were actually inau- 
gurated at the break of day on the morning of September the 5th. 
For forty-two consecutive hours, the spectacle presented was of sur- 
passing sublimity and grandeur. Seventeen siege and Coehorn 
mortars unceasingly dropped their shells into the work over the 
heads of our sappers and the guards of the advanced trenches. 
Thirteen of our heavy Parrott rifles—100, 200, and 300-pounders— 
pounded away at short though regular intervals at the south-west 
angle of the bombproof, while, during the day time, the New Iron- 
sides, with remarkable regularity and precision, kept an almost 
incessant stream of Ilin. shells, from her eight-gun broadside, 
ricochetting over the water against the sloping parapet of Wagner, 
whence, deflected upward with a low remaining velocity, they 
dropped nearly vertically, exploding within or over the work, and 
rigorously searching every part of it except the subterranean 
shelters. ‘Lhe calcium lights turned night into day, and, while 
throwing around our own men an impenetrable obscurity, they 
brilliantly illuminated every object in front, and brought out the 
minutest details of the fort into sharp relief. In a few hours the fort 
became practically silent, exhibiting but little sign of lite, and none 
of activity. Occasional straggling shots continued to be delivered at 
the New Ironsides, and one or more sharpshooters opened from 
time to time, a hasty and ineffectual fire upon the head of the sap. 
The garrison had sought safety in the bombproof shelter.” 

As an example of terse and vigorous writing we fancy 
that the foregoing wili bear favourable comparison with 
anything which has yet proceeded from the pen of a mili- 
tary engineer. 

Every preparation was made for an immediate and 
vigorous assault, but the garrison had had enough. 
Wagner was evacuated at midnight on the 6th, and 
General Gillmore was thus at once placed in a position to 
learn the results produced by his bombardment. As an 
experiment in gunnery it was exceedingly valuable, all the 
conditions being those of actual warfare during the fire, 
while they at once became those of peace on its cessation. 
It will be admitted that the fire was exceptionally heavy— 
possibly, at the time, the very heaviest in which large rifled 
guns had ever taken a prominent part—yet the destruction 
effected was comparatively trivial. Ridiculously so, indeed, 
as compared with the means employed to effect it. Fort 
Wagner, unlike Fort Sumter,was almost wholly a sandwork, 
and on this sand, shot and shell fell alike harmlessly. The 
attempt to form an opening into the bombproof failed, we are 
told, for want of time—rather a vague statement. General 
Gillmore makes his calculations like an engineer on a 
line of railway, not like a soldier flushed with recent victory. 
The total quantity of sand removed to such a distance that it 
no longer afforded protection to the bombproof, is estimated 
at but 165 cubic yards. No less than 544 tons of metal 
were required to effect this removal. From these data our 
author deduces that, supposing the sand to weigh 90 Ib. 
per cubic foot, it required 1 1b. of metal thrown from the 
breaching guns, with the service charge, to remove 3°27 lb. 
of sand. lt must be borne in mind that the total amount 
of work performed was much greater than this; the total 
exceeding the effective work because the slope was so 
exceedingly flat that a very large proportion of the sand 
fell back into the place from which it had just been re- 
moved, The gun furthest from the fort was a 300-pounder 
Parrott rifle, the only gun of this calibre employed, the 
distance being 1,900 yards. The nearest guns were two 
100-pounders, distant 820 yards. The whole number of 
projectiles thrown was 1,411, weighing 150,506 |b. 

It must be borne in mind that General Gillmore has laid 
before his readers not a history of the entire siege, but only 
of that part of it belonging properly to asingle year—1863. 
With the second bombardment of Fort Sumter, after the 
capture of Wagner, active operations terminated for the 
time, and at this point our author’s story terminates, and 
his criticism begins. The immediately succeeding portion 
of the work is devoted tothe consideration of Parrott rifled 
guns and their projectiles, wrought iron guns, the effects of 
shot on fortifications, &c., constituting in itself a treatise of 
sufficient importance to render it worthy of careful con- 
sideration. 





Statistics of Submarine Telegraph Cables, to April, 1865. By 
Francis Gisporne, Esq. E Stanford, 6, Charing Cross. On 
the Art of Laying Submarine Cables from Ships. By Captain 
Jasper Setwyn, R.N. Paper read before the Society of Arts, 
May 1¢, 1865. 

As the time approaches when the new Atlantic cable is to 

be laid in the depths of the ocean, public attention is 

naturally directed to various questions in connection with 
submarine telegraphy, and bearing upon the momentous 
undertaking which has been announced to take place in 

July next. ‘The likelihood of success in this great enter- 

prise is, indeed, a question of absorbing interest, which, 

probably, without an exception, all ‘who are interested in 
telegraphy would fain resoive in a favourable sense. Even 
of those whose anticipations are most unfavourable, it 
cannot be said that “ the wish is father to the thought.” 
Although it may be the case that, as was recently stated 
in public by more than one authority, a third £800,000 
would be forthcoming to try a third experiment, in the 
event of the present one proving unsuccessful, it can 
scarcely be doubted that failure in the present instance 
would seriously damp the prospects of deep-sea telegraphy, 
even if it did not retard, for a lengthened period, tle 
electrical union of the two hemispheres. Success, on the 
other hand, would assuredly greatly contribute to the 
rapid extension of submarine telegraphy in all directions. 
And, if we may be allowed the use of a sporting technicality, 
there are “ long odds” in favour of a certain modicum of 
success, at the least. In spite of its mechanical imperfec- 
tion—for, in this case, not only have we the time-honoured 
helical sheathing, but one with wires enveloped in hemp, 
and therefore incapable of forming the resisting “ double 
arch,” which has been supposed to obviate all extension that 
might throw a dangerous strain upon the core—there is, in 
our opinion, every probability that the cable will yet allow 
of this success being realised. A conception faulty in some 
respects, and in others attaining a safe mediocrity, carried 
out regardless of expense, and with consummate skill and 
care, the second Atlantic cable certainly contrasts favour- 
ably with the first—which was faulty both in design and 
in execution, and which, nevertheless, was laid, and for 





some short time served for the transmission of signals. Our 
present definition, perhaps, resumes all the objections and 
all the encomiums that can be brought forward in relation 
to this cable, while placing in a fair light its comparative 
chances of success. Many of the grounds upon which this 
definition is based will be brought into prominence in the 
course of oar ensuing remarks. 

The “ Statistics of Submarine Telegraph Cables,” pub- 
lished by Mr. F. Gisborne, in the form of a list comprising 
“Cables which are at work,” “ Cables which have been 
successful for some time, but are not now working,” and 
“ Cables which failed in laying,” republished in our pages 
a few weeks since, embody sundry conclusions, deduced 
from past experience, which are adverse to deep sea tele- 

raphs and to light cables in general. Deep sea cables are 
defined to be those which are laid in a depth exceeding 100 
fathoms, and heavy cables to be those weighing two tons 
and upwards per statute mile. If the conclusions here 
arrived at can be accepted as applicable to the future as | 
well as to the past of submarine telegraphy, this class of | 
enterprise should obviously be confined to a system of heavy | 
shallow-water cables extending along the sea coast. Mr, 
Gisborne, however, allows for present and future progress | 
in telegraphic construction by admitting that, should any | 
description of outer covering for the iron sheathing prove 
to be permanent, light cables will prove durable. ‘This ad- 
mission is of some consequence, for it is probable that the | 
requisite outer covering has already been found, in Mr. | 
Macintosh’s “ paraffin compound,” a comparatively recent 
discovery, which is at once cheap, impermeable, and well 
fitted to resist abrasion and the attacks of marine insects, 
Apropos of the protection for the protecting wires, which 
latter are apparently assumed to be in all cases necessary, 
Mr. Gisborne points out that, in the Port Vendres and 
Algiers cable, the outer covering of which—viz., steel wires 
enveloped in hemp—was of the same form as that adopted 
for the new Atlantic cable, the hemp was eaten away by 
a shell fish at a depth of even 800 fathoms and upwards. 

Several points of interest and importance in connection 
with the present subject matter were brought forward in 
Captain Selwyn’s paper “ On the Art of Laying Submarine 
Cables from Ships,” read before the Society of Arts on the 
10th inst. Amongst them is the question of the vertical 
curve which is taken by cables during the operation of 
laying, the practical bearings of which will be evident 
when the effect of surface currents, in carrying the issuing 
cable into a lateral curve or “bight,” is considered. The 
general impression, both among theoretical mathematicians 
and practical men, appears to have been that the line of 
descent is almost invariably a catenarian curve, of course 
with the concavity upwards ; the exception being a nearly 
straight line in the direction of an inclined plane, Captain 
Selwyn, however, has satisfactorily shown that, whenever 
the speed of the ship is materially greater than the rate of 
sinking of the cable, as is nearly always the case in prac- 
tice, the general curve described by the cable must be one 
of upward flexure, of the nature of a parabola, This cir- | 
cumstance, which certainly should not be ignored by those 
who are intrusted with the important duty of laying cables, 
may be regarded as unfortunate in relation to the lateral 
currents to which we have referred, and which are fre- 
quently met with in this operation. But, on the other 
hand, it may render possible, in many cases, the recovery 
of cables olen breakage occurs in laying within a mode- 
rate distance from the cable-laying vessel. Captain 
Selwyn suggests that a companion vessel, furnished with 
proper grappling apparatus, attached to a strong hawser or 
line, should, as soon as a breakage is signalled, steam across 
the track previously followed by the first vessel; and he 
also described a simple piece of mechanism for automatically 
catching and retaining the broken end of the cable in such 
a contingency. 

It was incidentally remarked by Captain Selwyn that 
“it is now acknowledged” that the coil of a submarine 
cable cannot be adequately protected from tensile strain by 
means of a spiral or helical covering. We fear, however, 
that, unfortunately for deepsea telegraphy, the admission has 
not yet been made by the advocates of the helical sheathing, 
and electrical engineers must be heartily tired of the dis- 
cussion upon this point. It is not long since we were 
somewhat puzzled and mystified by the account of an ex- 
periment, performed with a short length of cable, spirally 
sheathed with stout iron wires—which in this case were in 
immediate and close contact, in which the amount of elon- 
g:tion under tensile strain was stated upon good authority 
to be at the most but little greater than that which would 
have been due to the elongation, under the same strain, of 
longitudinally-disposed wires of the same diameter. ‘I'he 
mystery, however, was explained when we ultimately 
ascertained that, in the experiment in question, the length 
of cable was so secured at each extremity as to prevent any 
possible untwisting of the helix. But, in laying cables so 
sheathed, it should be well known that there is a tendency 
to untwist at that point where the greatest strain comes 
upon the cable, viz., immediately beneath the stern of the 
vessel from which the laying is effected, and that there is 
doubtless also a tendency to kink, by a contrary action, at 
the point where al] strain is removed, viz., near to, and 
upon, the bed of the sea, It is true that the untwisting or 
uncoiling of the helix must necessarily be acobmpaniod by 
a certain amount of torsion in the wires of which it is com- 
posed ; but, in a long length of cable submitted to tensile 
strain, the resistance of the wires to this effect of torsion is 
wholly inadequate to prevent such an amount of elongation 
of the helix, consequent upon its uncoiling, as would throw 
a dangerous strain upon the insulated core. We therefore 
agree with Captain Selwyn, that there is no other way of 
avoiding such strain upon the core than to adopt either 
longitudinally-disposed external wires, enclosed in an elastic 
compound such as that above referred to, or a steel spiral in 
contact with the copper conductor, as in Mr. Allan’s cable. 
It need not be pointed out that the mechanical disadvantages 
of a spiral sheathing of which the metallic wires are not in 
actual contact, but separated bya yielding material, such 
as hemp, must be far greater than those of the ordinary form 
of helically-sheathed cable. 

In reference to what may be called the new insulating 











material, although the discovery of the compound of 
parhffin with india-rubber dates several years back, the 
assertions made by Captain Selwyn are supported by the 
results of carefully-made experiments, which have deter- 
mined the superiority of this compound in the essential 
points of “conductive ” and “inductive” resistance. The 
chemical inalterability of n is also a great point in 
its favour, and we may fairly look forward to important 
results from its application to the requirements of submarine 
telegraph. 





ROYAL SCOTTISH SOCIETY OF ARTS. 


Tux above Society proposes to award prizes of different values, 
of thirty sovereigns and under, in gold or silver medals, silver plate, 
or money, for approved communications primarily submitted to the 
Society by fellows or others, relative to inventions, discoveries, and 
improvements in the mechanical and chemical arts in general, and 
in their relation to the fine arts; and also to means by which the 
natural productions of the country may be made more available, 
The Society suggests the following as a few of the many subjects 
that may be attended to, viz. :— 

I, Inventions, Discovertes, on Improvements IN THE Userun Arts. 
1, Mechanical Arts, 

Inventions or improvements in applying the motive power of men 
and animals; in wind and water prime movers; in steam and other 
heat engines, including gas engines ; in pumping, blowing, rolling, 
sawing, agricultural, and otber engives and machines; in cotton 
and other textile manufacturing mills; in shipbuilding, wood, iron, 
and steel; in lighthouses; in marine propellers; in railways, plant 
and siguals ; iu electro-maguetic motive power; in electric and 
other telegraphic apparatus, submarine and aérial ; in photographic 
apparatus; in fire-proof buildings; in water supply; in paving ; 
sewerage ; in economical appliances for increasing the sanitary con- 
dition of towns; in smoke consumption and extinguishing fires ; 
in gasworks ; in canals and inland navigation, including the appli- 
cation of steam power to caval traffic; canal locks, inclines, and 
lifts; application of hydraulic power for lifts for domestic use; for 
cranes, printing presses, organ blowing, and other similar pur 8 
where small propelling power is required; labour-saving machines 
for working in wood; in tools, implements, and apparatus for the 
various trades ; in bricks, encaustic tiles, coments, and mortars ; in 
printing machines, cases, and rollers; in stereotyping; in cranes ; 
in the machinery for collieries ; in preserving timber and metals in 
marine works ; in optical apparatus for astronomy, surveying, and 
levelling ; in manufacture of paper; experiments on the effect of 
low temperatures on metals, 

2. Chemical Arts. : 

Inventions or improvements in new and useful applications of 
gutta-percha and vulcanised india-rubber, or similar gums; in the 
economical extraction of chemical principles or useful substances, 
as paraffin, &ec., irom coal; porcelain clay from granite or felspar, 
and metals generally from their ores and oxides ; in dyes ; in paints ; 
in paper; in glass, especially for lenses; in methods of rendering 
the electric light available in practice. 

3. Relative to the Fine Arts, 

Inventions or improvements in photographic processes, in 
“carbon” printing, and in methods of printing photographs from 
their impressions on steel or copper plates, or lithographic stones ; 
in electrotype processes; in diesinking ; in methods of illus- 
trating books to be printed with the letterpress; in paperhang- 
ings; in articles of porcelain, common clay, or metal ; in glass- 
staining; in engraving on stone; in chromo-lithography; in 


“nature ” printing. 
4. Natural Productions. 
Discovery of plumbago mines; whetstones; of woods suitable for 


| engraving. 


If. Experiments applicable to the useful arts. 

III. Communications of processes in the usefal arts practised in 
this or otber countries, but not generally known. 

IV. Practical details of pablic or other undertakings of national 
importance, already executed but not previously published; or 
valuable suggestions for originating such undertakings, 

Tae Kerra Prize, vatve Tamry Soverniens. 

For some important “invention, improvement, or discovery in the 
useful arts, which shall be primarily submitted to the Society ” 
during the session. 

Tue Hersvan Brennia, Prize, vatve spout £12. 
Cf not awarded during Session 1864-65.) 

“For such inventions or com ti bmitted the 
Society as shall be approved of by the Society, or by their Prize 
Committee.” : 

Tue Maxpoveatt-Brissane Brenntat Prize, varun £10. 
Cf not awarded during Session 1864-65.) 

*T'o the authors or inventors of communications of merit, which 
shall be approved of by the Society, or its committee, and judged by 
them deserving of such distinction.” 

Tae Rew anv Aviv Prizes, 

For the first, second, and third best models of “ Anything new 
in the art of clock and watchmaking, by journeymen or master 
watch and clockmakers.” If these should be considered worthy of 
prizes, the year’s interest of the Reid and Auld bequest, being about 
seven guineas, divided among them in such proportions as the Prize 
Committee shall fix, according to merit. T’o such as deserve it 
the Society may add to the amount of the prize out of its general 
funds, 

Ky the liberality of Charles Cowan, Esq., of Loganhouse, the 
president, and his partners, the council are enabled to offer a prize 
of fifty sovereigns, with the Society’s silver medal, for the best 
communication, if otherwise approved, on the “ purifying of water 
which has been used in the manufacture of paper.” 

The proce~ses employed may shortly be stated to be:— 

1. The washing of “ filthy rags,” aud other fibrous materials, for 
which a large quantity of pure water is requisite. 

2. The boiliug of such materials in an alkaline solution, and the 
washing of the contents of the kiers or boilers in which the boiling 
operations have beeu conducted, Aud 

3. The steeping of the half-stuff in chests in a solution of chloride 
of lime, and the washing of the partially exhausted bleaching agent 
from the half-stuff. 

Intending competitors are requested to keep especially in view 
the circumstances in which the paper manufacture is carried on ou 
the banks of the North Esk, in the county of Edinburgh. The merits 
of any suggestions which may be submitted will be regarded as being 
of greater value :— k 

1. By these being effected at moderate expense, and by their being 
applicable, with as little interference as pussible, with the existing 
plant and mode of mauufacture. And 

2. By any substances, whether in suspension or solution, hitherto 
carried off in the stream, being demonstrated in practice, and, by 
simple means, to be capable of imparting fertility to arable or pas- 
ture land, or of being profitably applied otherwise. 

Communications lodged in competition for prizes shall not have 
been patented, nor previously published, nor read before any 
other Society, Patented articles may, however, be exhibited and 
described. 

For particulars as to the form in which communications should be 
sent application should be made to John Beatson Bell, Esq., Secre- 
tary, 5, Hill-street, Edinburgh. 








A prospectus has been issued of the “ Kailway Credit Company 
(Limited)” with a capital of £2,000,000 in 40,000 shares of £50 
each. The company has been formed to provide contractors with a 
medium for securing prompt and efficient support in their under« 
takings. 
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THE COMPETITIVE GUNS AT SHOEBURYNESS.« 


In our impression of March 8rd last we gave a description of the 
competitive systems of rifling proposed for naval guns, but tried in 
land-service guns of 7} tons weight and 7in. bore; and we accom- 
panied this description with a series of explanatory diagrams, and a 
short resumé of the experiments up to the point at which the Scott 
gun had shown its advantage over its competitors in range and 
accuracy. This superiority was so marked up to 1,600 yards—the 
extreme fighting distance at sea, according to naval authorities—that 
we had little doubt but that the competition, agreeably to the rules 
of the printed programme given by us, would be decided in favour of 
the Scott gun, its superiority in round-ball firing being even more 
marked than its advantage in firing rifle projectiles. 

The following is the official table of the results of firing the 7in. 
competitive guns, with charges reduced to 20 lb.:— 





Mean reduced 





| Name of Mean range |Mean difference of A 
Elevation. | “gun im yards. | range in yards. | a in 
2deg. | French | 1,286 35°4 06 
2 deg. Scott | 1,462 215 09 
2 deg. Lancaster 1,455 | 27°3 19 





Since that time, however, the Ordnance Select Committee seem to 
have departed from the rules of their own published programme, and 
reported in favour of what they discreetly term the “ Woolwich 
gun”—a gun which not only was not in the competition, but the 
complete details of which have yet to be settled by them. This 
strange anomaly seems to be owing, first, to the want of a special 
committee upon this vital subject of ships’ ordnance ; and secondly, 
to the committee’s desire of attaining to the honour of inventing the 
naval gun of the future; hence, they are still in consultation upon 
the proper depth, width, and twist ot rifling for the ordnance of our 
iron-clads, 











The discussion upon the lecture delivered on Monday evening last 
in the hall of the United Service Institution by Major Owen, Profes- 
sor of Land Artillery revealed this. General Lefroy, the President 
of the Ordnance Commiitee, admitted that the grooves of the gun— 
which his committee had just recommended to the war department as 
the best type for a naval gun—were both too deep and too wide. 

Major Owen pronounced very strongly in favour of the gaining 
rifle twist, from which, and the committee’s recommendation, we 
may infer that the ‘Woolwich gun,” which the committee are 
maturing, will have the gaining twist. 

It is somewhat curious that, just as the Americans have, upon 
General Gilmore's and other reports, decided to give up the gaining 
twist in consequence of its tendency to cause premature explosion 
of the shells, and the French, after a lengthened trial, have 
abandoned it for their new and powerful experimental guns, that 
England’s military ordnance committee should, without any shell 
firing, have advocated its adoption into our naval service. 





Strange as this course may appear to our readers, General Lefroy 
admitted, though unwillingly, that there had been no competitive 
trial with shells, but that the few (60) shells made, bad been filled 
with sand and fired as hollow shot; the only trial hat had been 
made without sand being a private one, in which five new shells were 
provided for two guns, and five of the sixty fired shells for Commander 
Scott’s gun; but even in this extraordinary case, the shells instead of 
being fitted with the usual fuses were carefully plugged, and yet the 
future naval projectiles are expected to be shells. 

The discussion likewise brought out that there had been no quick 
firing, so that all the trials yet made with the competitive guns have 
been confined to mere target practice, and no trial whatever made in 
the same manner, or under the same conditions, as that in which the 
guns are expected to be used in naval warfare. 

Captains Selwyn and Fishbourne, C.B., of the royal navy, clearly 
demonstrated this fact, the former showing that General Uefroy’s 
assertion that future naval actions would be decided at long balls, 
had no foundation, and was as contrary to all past and recen: expe- 
rience, as it was to the principles of ocean warfare. And both these 
experienced seamen demonstrated, that to avoid the bursting of 
rifled guns—described by Major Qwen as certain to take place with 
the present heavy charges, if the heavy elongated projectiles were 
not home—it would be necessary to use the round ball in quick firing 
at close quarters. 

Captain Fishbourne pointed out the many disadvantages of the 
gaining twist for the gun, and of the brass buttons for the shot which 
were so highly approved of by the lecturer, and contrasted the 
advantage of the five small shallow grooves which distributed the 
strain round the bore of the Scott gun (as shown in our diagram 
over the three deep grooves of the gun recommended by the com- 
mittee) He likewise contrasted the strength of the Scott homoge- 
neous shell with its iron rib and knife edge, with the weakness caused 
by the hole cut into the other shell and the resistance which the large 
projecting buttons would give to penetration through armour plates. 
—” in which the rib of Scott's shell is placed over the brass 

utton. 

Captain Arthur, R.N., late commander of the Portsmouth gunnery 
ship, remarked upon the er pression entertained by the 
lecturer as to armour plates soon giving way in an action at sea, 
and after a few words from Commander Scott and Major Pallison, 
the very important discussion upon Major Owen's elaborate paper 
“On the Present State of the Artillery Question” was brought to a 
close by the usual vote of thanks to the chairman. 

We have combined in one, for the sake of more ready comparison, 
pe fom showing bys —: width ret depth of the French 

grooves; and also the relative thickness and strength of 
the Scott and French shells. 








LETTERS TO THE EDITOR, 
(We do not hold owrselves responsible for the opinions of our 
our Correspondents.) 


ON THE SUPPLY OF LOCOMOTIVE BOILERS WITH WATER. 
Siz,—The remarks of your various correspondents, upon a paper 
which you did me the honour of publishing in your impression of 
the 5th inst., are such as might, and perbaps naturally would, arise 
from a partial examination of the oukteat I, at least, at first saw 
nearly as much apparent impracticability, although hardly, perhaps, 
so great a violation of natural laws, as your correspondents—evi- 
dently pursuing a course of thought through which I had already 
passed—have discovered. I may add that I saw, and still see, 
objections which even they have not pointed out, but which would, 
no doubt, occur to them upon further examination, At the same 
time I am tolerably assured in my own mind, both as a deduction 
from theory, and in the light of considerable experience, that all the 
objections inferable froma reading of the essay in question,may be over- 
come wheneverit is desired toreally carry the system described (rather 
than actually proposed) into practice. I would not, in the exercise of 
my profession, urge, or even recommend a client to adopt every- 
thing that I may,in writing to you, Sir,describe, but I am not the less 
enced to write what I know to be demonstrably sound, content in 
the belief that when others come to act, with their own knowledge, 
and upon their own responsibility, uponany ideas I may have thrown 
out, they will find that my errors (for I must occasionally err to some 
extent) are not fundamental in respect of natural laws, or of engi- 
neering constructions. The essays from my pen which may appear 
in yourcolumns form, perhaps,the least among my weekly labours, and 
Iam often conscious that I have not defined my meaning as pre- 
cisely as I ought, leaving my words open to misconstruction ; but I 
wish to believe that, even in such cases, the great majority of those 
of your readers who may read what I write, do so with the wish to 
understand me rightly, and not with a foregone conclusion, that if 
my words may bear two constructions, I must have intended the 
erroneous one; nor that I am necessarily ignorant of whatever I 
may not have rp mentioned in connection with my subject. 
In saying this I do not refer to good correspondents in your last 
number. I consider their several letters as unobjectionable, if not 
unexceptionable, in respect of fair and honest discussion. 

I shall best apply my explavations to the letter signed “ X.,” 
which shows an excellent general knowledge of locomotive practice, 
although it overlooks much which I shall supply. The order in 
which it raises the several points in discussion will also be a con- 
venient one for me to follow. 

The natural temperature of feed-water is that which prevails at 
its natural sources of supply, and which will not vary greatly from 
the mean temperature of the locality. The mean annual tempera- 
ture of London is 503 deg., and of Edinburgh 45} deg. Any heat 
acquired by locomotive feed-water beyond these average limits must 
be from artificial sources, I submit, only, that the heat artificially 
acquired, even up to the point of evaporation, shall be taken up by 
the water at stations, and not from the engine when at work on the 
line. The further the feed-water may be heated in the water station 
tanks the better, and I have suggested means for heating it, before 
taking it into the tender to 300 deg., or even more, Mr. D. K 
Clark, in his excellent work, ‘Railway Machinery,” takes the 
average temperature of feed-water as 62 deg., and I will not object 
to that standard as maintainable without the necessity for special 
moet such as I have described. I do not here allow for steam 
blown into the tender from the boiler, when the engine is standing, 
for it could be also blown into the tender I have described, provided 
the water within it was previously below the temperature corre- 
sponding to the pressure at which the safety-valve on the tender was 
set to blow off. Indeed, if time could be spared, before starting, 
and an artificial draught could be made in the locomotive chimney, 
and a sufficient quantity of water were first supplied to the locomo- 
tive boiler to admit of the requisite condensation, a 1,500-gallon 
tender of the kind in question, and supplied with, say 1,200 gallons 
of water at 62 deg., could be thus filled up to 1,590 gallons at 
300 deg. without any fixed boilers whatever. Or, if a larger quan- 
tity than 1,200 gallons of water were first supplied from open boilers 
at 212 deg., the remaining temperature could be thus obtained from 





| the engine while standing, so that, in running, nearly the whole 


duty of the boiler would be that of evaporation strictly, and not, to 
a considerable extent, in raising a large quantity of water hourly 
from the temperature of the ordinary source of supply to the point 
of evaporation. The saving, in respect of the reduction of weight 
would be the same whether fixed boilers were used, or whether steam, 
for the purpose under consideration, were derived from the locomo- 
tive boiler while, and only while, the engine was standing. And 
unquestionably, the greater the temperature obtainable for the feed- 
water, without the special means described, the less would be the 
saving due to these means. Feed-water heaters are but seldom em- 
ployed, but where they are and heat which would, otherwise, have 
necessarily been wasted is utilised by them, they would diminish 
the saving otherwise derivable from the suggested apparatus. ‘he 
Injector, of course, although it does heat the water before sending 
it into the boiler, is not a feed-water heater in the sense now con- 
sidered, nor would its use afford any part of the saving aimed at in 
the scheme suggested. 

Your correspondent does not say that I am “ practically unac- 
quainted with the working of railways,” but what he does say 
might justify that inference. So far from this I was for some years 
employed upon the Boston and Maine and the Erie Railways (U.S.), 
on both of them under Mr. Charles Minot, the Geueral Manager ; 
and upon these and other lines I have rode more than 50,000 miles 
upon locomotives; and from 1843 to 1854 I was (iucluding my 
service on these lines), constantly engaged (at first as a pupil and 
afterwards as manager) in three cousiderable manufactories of 
locomotives, marine en,xines, and machinery. I think it right to 
meution this, because in public discussions—into which, from my 
present position, I am almost of uecessity drawn—it is occasionally 
said of me, by those who do not know me, that I am wholly igno- 
rant of many things to which I have devoted especial—in some 
cases, perhaps, unusual—attention. These statements are necessarily 
unpleasant to me, and as they may, in some cases, do me injury. I 
am, furthermore, now in frequent correspondence with the leading 
locomotive superintendents of the English lines, and with nearly 
every maker of locomotives in the kingdom, and am often eugaged 
in making careful experiments upon the various lines bere. 

From this intimate and practical acquaintance with the working 
of railways, I say that most unquestionably do locomotives require 
heavy weights for adhesion, but that it is just as true that every 
ton of the weight of a locomotive costs more for its own movement 
than the same weight in the train; and it is just as true that, in 
most passenger engines, a large, or the larger, proportion of the 
weight is not employed for adhesion at all. Tue use of coupled 
passenger engines is extending, but they, and not single engiues, 
are the exceptions as yet, for anything like fast traftic on the older 
lines ; and | affirm it, as a sound proposition, that it is a most im- 
portant object to effect the utmost saving in the weight of locomo- 
tives, consistently with sufficient adhesion, and that there is, in 
many cases, a great part of the weight not employed for adhesion at 
all. I believe, too, that you, Sir,agree with me—judging from more 
than one leading article—that a good way to considerably increase 
the adhesion in emergencies is to employ sand in properly made 
sand-boxes; and very few, on English engines, are made as they 
might be to obtain the best results. I can state as a fact—and | 
have abundant evidence of an exact character by me to verify it— 
that American locomotives have a higher average co-efficient of 
adhesion than English engines, from a better use of sand under the 
driving wheels. 

From an oversight of “ X.” he says that the “author has carefully 
avoided all mention of the fact that the saving in weight ” would 
be less with the feed-water at 800 deg. than at 350 deg. This 
difference was meant to be ex in @ sentence beginning in 
_ twenty-fourth line of the second column of the essay under 





No doubt your correspondent may doubt the success of a hot 


water pipe coupling which has not been described to him. Nor 
need I describe it, for that would not be to prove its success by 
trial. But I have given much and careful attention to it; and I am 
convinced that, were the whole system to be tried, it would not fail 
from any defect in the coupling suggested. 

Were not the letter of your correspondent so carefully written, 
and were it not supported by others containing like views, I should 
have supposed that the explanation of the difficulty inferred in 
filling the tender and the receiver would have been foreseen on a 
little reflection. I feel certain, however, that it cannot be from any 
wish not to see this explanation, but from honest disbelief, that I 
am charged with such mistakes, which, I think, will prove to have 
never been committed. I say it, with the utmost good nature, that 
I have been even ingeniou-ly misunderstood by your three corre- 
spondents, and I can hardly resist the temptation to say—‘ Come 
now, think again!” But it is right that I remove the difficulty, 
only saying that I had fixed upon 300 deg. merely as a * round 
figure,” and must be allowed a margin either way of four or five 
degrees. To this I know your correspondents will not object. 

The heating boilers would be placed not much below the tender, 
or they might be at any height above it. 1 will engage to make the 
pipe-connection whenever the system is otherwise ready for trial, 
aud I will admit that success depends entirely upon this connection. 
This once made, hot water would enter the tender, disengaging its 
steam there exactly as pointed out by “ X.” And, undoubtedly, an 
equilibrium with the boiler would be soon reached. And until the 

ressure in the tank was so far diminished that the steam in the 

iler could act, the water would cease to flow. But, suppose we 
had steam of 55 lb. in the boiler (303 deg.), it is clear that, if we 
could keep that in the tank at 50 lb., corresponding to 298 deg., we 
should have a preponderating boiler pressure sufficient to raise the 
water (exclusive of frictional resistances) to a height of 13ft. The 
safety valve on the tender, if it were large enough, and screwed to 
50 lb., would answer; or a cock might be opened, large enough to 
let off steam just fast enough to keep the pressure at 50 lb., the 
difference of pressure—5 lb.—corresponding to a theoretical velo- 
city of the entering water of 29ft. per second, equal to about 1,180 
gallons per minute through a 4}-in. pipe. This, of course, supposes 
the boiler and tank to be on the same level. The first trial would 
show how much the waste steam cock would need to be opened to 
permit of the tender filling in the proper time, and this cock should, of 
course, be shut just before the tender was quite filled. The lossof 5 deg. 
of the temperature by blowing off—and that is all that would be blown 
off in this case—would, for a charge of 1,500 gallons of water, amount 
to almost exactly as much steam as would be raised from 1 cubic foot of 
water, a quantity due, let us say, to the combustion of 8 lb. of coal 
—possibly of * slack,” worth anywhere from 3s. to 123. per ton, 
according to the locality—a money loss of one halfpenny at the 
last-named price. In addition to this, is 240 cubic feet of steam of 
50 1b. pressure (weighing 37 lb.), at first disengaged in the tender, 
and afterwards displaced by the rising water. And there is the 
steam condensed in warming the tank, weighing 2 tons, up to 
300 deg., equal to heating 500 lb. of water tothe same extent. Bunt 
if 120 gallons, or 1,200 lb., less of water is carried in the locomotive 
boiler by the saving mentioned, the heating of this up to 350 deg, 
is saved. I trust that there are many of your readers com- 
petent to check these figures. The oversight which your several 
correspondents have made is one which many a really clever engineer 
might have also made. They have said to themselves, “ You can’t 
keep water at say 300 deg. when it is open to the atmosphere,” for- 
getting, at the moment, that every locomotive boiler, when in full 
work, aud blowing off, maintains say 120 1b. of steam, and is yet 
in direct communication with theatmosphere. This communication 
is through the hissing safety valve, and it is direct, although, like a 
tunnel, it only passes so much ata time. When I compare the “air 
cock,” in question in this discussion, to a safety valve—and, indeed, 
it may be a loaded safety valve—my friends, * X.,” &c., will see the 
point they have overlooked. Where they have honestly thought 
there was some egregious mistake, some “ incredible blunder,” such 
as had not for a long time “ been seen in print,” the mistake is their 
own, although it is by no means an inexcusable one. And if I say, 
not in unkindness, that your correspondents, though clever, have 
shown themselves to have written superficially though carefully, it 
cannot affect them—showing, as they have done, only the hand and 
not the face—as a like charge would, if true, affect me, writing over 
my own name and the stamp of my profession, and being, in this 


| case, upon my trial, so far as my “professional attainments” are con- 


cerned. 


I presume that it will be at once seen that the receiver is filled in 
the same manner, from the tank, with a further loss of, perhaps, 
5 deg. of heat. Something would be required, say 3 deg. or 
4 deg., to overcome the maximum lift of water, say 8ft. The 
mode of filling should have been clear from the six lines at 
the bottom of the second column of my essay ; aud were I re-writing 
it, I should hardly need to be more explicit. Supposing, for a 
moment, tbat the tank radiated no beat (and most certainly it would 
need to be well clothed), then the expulsion of its water, down to 
the la:t drop, would leave steam of nearly the original pressure 
within it. For except for the mechanical work done in lifting the 
water into the receiver—a mechanical work corresponding to the 
energy due to heating 1,500 gallons of water to rather less that 
the one-cightieth part of one degree—the water would have pro- 
gressively disengaged only as much steam in the tender as would 
occupy its own original volume. And 240 cubic feet of steam, 
taking a tender of 1,500 gallons, would at 50 lb. pressure, weigh 
37 Ib., and represent six-tenths of one cubic foot of water, and in 
disengaging this steam from 1,500 gallons of water at 298 deg., 
the diminution of temperature in the latter would average but 3 deg., 
being 6 deg. at the end. No doubt “X” willsay, ‘but it is thus, 
by little and by little, that you will lose all your temperature of 300 
deg.” But let us then work the fixed boilers at 70 lb. pressure, and 
start with 315 deg. asa better margin. It will be seen that it is 
while the water is within the tender, and before it enters the rising 
main to the receiver, that it disengages the steam to keep the tank 
filled. ’ 

The suggestion respecting the filling of the receiver by first con- 
densing the steam within it—although this (i.e, the condensing) 
might be done—would certainly be impracticable, and it found its 
way into my paper in the necessary baste of writing. As a mis- 
take I can hardiy acknowledge it more distinctly than this. But, 
at the same time, I believe it to be the only mistake committed in 
the article in question. What would be done when tho pressure in 
the tank became too low to lift the water, would be to let asufficient 
quantity of live steam flow into it—perhaps by a pipe reaching to the 
bottom of the water—the steam being taken from the receiver, then 
in communication with the boiler. This would be a simple 
matter. fs 

“X.” really must think again about the separate coal train. 
Unless there are coal pits at each end of the railway, and the coal be 
taken upon the engines at the termini only, there will be precisely 
the same carriage of coal in coal trains whether it be burnt at water 
stations, or in the locomotives. But, in addition to this, an average 
of nearly a ton or so is now taken on the engine, but | took credit 
only for saving one fourth or ove fifth of this, and not half a ton 
per engine. Here I speak of the “average load,” which is always 
half that at starting, so long as the load is wholly expended at the 
end of the journey. . 

“X.” has made some calculations of the number of fixed boilers 
required. These calculations show a creditable power of generalising 
from engineering data, but it can easily be shown that they omit an 
element essential to their value. Although their result is practically 
wrong, 1 can say with a sincerity which I think “X.” (and pray, 
Sir, allow me to say that I believe him to be an old and valued 
friend) will accept, that his mode of reasoning upon the data in 
question is really clever. And yet his conclusion is as really 
wrong. I will show him how I have dealt with this part of the 
question. I should have taken his 100 engines, running each an 
average of 100 miles a day; the average anuual mileage of all 


English locomotives, whether running or in the shops, being 20,00¢ 
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miles yearly. Here, then, are 10,000 miles daily, with about 250 lb. 
of water, on the average, evaporated per mile. Now of the 
2,500,000 Ib. of water to be evaporated per day, the pre- 
paratory heating to 315 deg., equal to, say one-fifth of the whole 
work is to be done in fixed boilers, a work really equal to the 
daily evaporation of 50,000 gals. of water. Now, let each ‘large 
Cornish boiler evaporate, as it will, 60 cubic feet of water per hour, 
or over 5,000 gals. in fourteen hours. Here only ten, and not fifty, 
fixed boilers would be required. The fact, overlooked by “X.,” is, 
that the heating surface of locomotive boilers is effective for but 
four or five hours daily, while that of fixed boilers would be effec- 
tive from morning till night. They would require but little if an 
steam space, and a 7ft. boiler, 30ft. long, might be filled almost full. 
Of course, after being filled, and the pressure raised to 701b., the 
heating surface would be no longer effective, unless there were 
reservoirs ready to receive the heated water, so that the boiler could 
go op with its work. Indeed as 40,000 cubic feet of water would 
need to be passed daily through the fixed boilers, each of which 
would contain but, say, 600 cubic feet of water, each would need to 
be drawn upon at the rate of 300 cubic feet per hour. This is sup- 
posing there were but ten boilers. 

Referring to “ An Engine Driver,’’ I was one, also, at one time 
and I wish to say that the fraternity is one from which those in the 
higher branches of the profession may often learn sound lessons. 
But I think that “‘ An Engine Driver” will admit, after what he has 
seen of the discussion of the present question, that it is best to leave 
it with those who, not only from long practice, but from education 
and carefully trained habits of thought, are best qualified to deal 
with it, Asa practical man, I served years of apprenticeship to the 
hard master Experience, and I well know how much a practical 
man values his own peculiar knowledge. But I know, , how 
much of theory and of that which connects theory with practice, I 
had to learn after I had put off my jacket and apron. 

I will only add, in conclusion, and while apologisiug for having 
occupied so much of your space, that essays like that under notice 
must serve rather to provoke thought and discussion, than as repre- 
senting what I would myself adopt in practice. Were I to egain 
return to the drudgery of management, I should, perhaps, be most 
conservative among conservatives. 

Zeran Cotsurn, Memb. Inst. C.E. 

7, Gloucester-road, Regent’s Park, N. W. 

May 15, 1865. 





CONDENSING LOCOMOTIVE ENGINES, 

Sir,—Mr. Colburn is a man of undoubted genius, but as an 
admirer of his talents I have been somewhat startled by a perusal 
of his very impracticable paper on the above subject in your last issue, 
and which is almost as extraordinary as his recent essay on feed- 
water, so ably taken to pieces by your correspondents in the same 
number of THE ENGINEER. 

Mr. Colburn is both av accomplished writer and « clever engineer, 
but it seems to me that he allows his cacoethes scribendi as an author 
to get the better of his judgment as a mechanician, for I am con- 
vinced that no one knows better than himself (if he would but give 
them consideration) the utter impossibility of reducing his theories 
to practice in anything like a satisfactory form. 

Possessed of the pen of a ready writer, he is like many of the 
contributors to our perivdical literature, who, being similarly gifted, 
are sometimes so “ bard up” for subjects to enlarge upon, as to be 
compelled to invent imaginary theses in which even they themselves 
do not believe—or to elaborate arguments in support of facts which 
are patent to all, and which nobody ever thinks of doubting. 

Assuming tbat, as far as the locomotive itself is concerned, there 
is no practical difficulty in the introduction of a condensing appara- 
tus among its already somewhat crowded vitals, aud that the cost of 
laying down a Ramsbottom trough for, say an average of half the 
length of line, with its steps where there is the slightest deviation 
from the level, its continuous guide rail for the scoop, the expense 
of providing the trough with water wherever the gradient varies 
from an dingtoad ding one. ing all these things to 
be a question of £. s. d., and first cost utterly beneath our notice, Mr. 
Colburn sets out with a false estimate of the relative increase of 
power to be gained by a system of condensation. 

He gives 40 1b. per inch as the average steam pressure upon the 
pistons in a modern locomotive, whereas it is usually more like 
60 Ib. to 801b. No allowance seems to be made either for the power 
required to work the air pump, which, in a 16in. cylinder engine, 
should be 14in. diameter, if we give it a stroke of 12in.; or, to com- 
plicate details still further, we may use two of 10in. diameter, or, if 
the double-acting plan is adopted, one of the latter size may suftice, 
but its four valves will occupy considerable space. Our engine, it 
must be recollected, is a tank engine, and this 200 gallon tank, which, 
according to Mr. Colburn’s own showing, will only carry us three- 
quarters of amile without refilling, mu-t be placed between the frames, 
as the scoop will not, at slow speeds, lift water above the level of the 
foot-plate ; we will suppose it, therefore, placed beneath the driver’s 
foot-plate upon which stand the coke bunkers; the only room left 
for the air pump, the condenser—which must be nearly as large as 
one of the cylinders—and the hot well (whicb, by the way, must 
squirt out its overplus on the platform side of the rails to prevent its 
heating the water in the troughs) is beneath the boiler barrel. In 
inside cylinder engines this space is entirely occupied by the ma- 
chinery, and in outside cylinder engines there is only a clear space of 
two feet between the valve motions, into which Mr. Colburn will be 
somewhat puzzled to cram his condensing appliances, unless he 
banishes the whole of the valve gear and steam chests, along with the 
cylinders, to the outside of the framing, as in Crampton’s engines 
—an arrangement the objections to which are too well known to 
— repetition. 

wish Mr. Colburn would explain how, after having discharged 
his exhaust steam through the blast pipe into the atmosphere, he 
catches it again and shuts it up in the condenser. Itis true he refers 
us for a solution of the problem to patents No. 5,857 and No. 12,783, 
but it is inconvenient for subscribers at a distance to send up to Mr. 
Bennett Woodcroft for copies of them, and possibly their proprietors 
may be as visionary in their notions as the enthusiast who patented 
the scheme of pouring hot water along a groove fashioned for the 
purpose in railway bars, to prevent ice forming upon them in frosty 
weather. 

I wonder it has not occurred to Mr. Colburn’s vivid imagination 
that surface condensation might possibly be effected by a continuous 
stream of water raised by the Ramsbottom method, and allowed to 
flow through a tubular condenser, supplying the feed pumps on its 
passage out, and rendering tanks unnecessary. F. 








Sir,—Mr. Zerah Colburn’s article on the above subject in last 
week’s impression is evidently a production emanating from a stu- 
dious and inventive mind. As in all new ideas there are, here and 
there, faults to be seen by the observers, the publication of which, 
toa certain extent, often impart valuable information to the in- 
ventor. I trust, if I act under this impression, my ideas now given 
will not offend the writer of the article in question. 

I am not going into the matter of economy, but rather to the 
practical action of the apparatus promulgated by Mr. Colburn. He 
states in his article that he would suspend the water scoop from or 
by a hinge, the extremity of the scoop being supported by a wheel 
24ft. or 3it. in diameter. Now, taking into consideration that, with 
high velocities, all moving bodies, when propelled from behind, 
have a tendency to rise from the base line unless heavily weighted, 
I, for one, caunot understand what kind of spring Mr. Colburn 
would use in order to retain the proper position of the scoop. 

Again, I have grave doubts that, when the wheel was ascending 
the sudden inclines, or from trough to trough, the wheel, spring, and 
scoop would be, by the velocity of the engine, sent flying back 
against the first body in contact. 

Mr. Colburn then states that it is easy for a mechanical engineer 
to comprehend how a scoop can be arran; to pick up water upon 


successive levels on an undulating 1 admit this of his 
article to be correct in theory, but 1 would not vouch for the practical 





result of Mr. Colburn’s scheme unless he dispensed with the 
perambulating wheel Vig ry: In fact, the wheel would be the 
greatest evil in the affair, and be a barrier to the working of the 
entire pro , to say nothing of throwing the engine off the rails 
by the sudden concussion of the wheel in question upon ascending 
the sudden inclines, I would beg to suggest that the scoop be free 
from contact at the extremity, so that the evils I mention cannot 
ensue, 
i (I beg to ask Mr. Colburn whether he cannot devise a gauge con- 
nected to the extremity of the scoop, in order that the required 
ition of the same can be effected, the said gauge to be regulated 
™ the speed of the train and rate of incline of the rails. How 
this is to be accomplished is not for me to say at present. If Mr. 
Colburn would publish the working drawings = his scheme) which 
he insinuates are in being, I have no doubt the profession at large 
would thank him—at least, as a humble member, I promise him my 
gratitude. 

I could extend my views on the article in question, but will not 
trespass on your valuable space further than to state that I have 
yet to learn the practicability of converting our lines of railway 
into Lilliputian canals, the cost of constructing and maintaining 
which would be equivalent to that now required for the line per se. 
I trust for the future any new idea Mr. Colburn deems it proper to 
publish will not be described “* currente calamo.” se.’ 

N. P. Buren, 


Sir,—When water can, by some extraordinary freak of nature, 
flow up an incline trough to the top of St. Paul’s, and when “ Jack 
Frost ” ceases to turn the Thames into a mass of ice, then is the time 
for Mr. Zerah Colburn to propound his economical theory, and 
carry into practice a grand “mid-rail twin canal” from the 
London and North-western station, Euston-square, to the “auld 
toon of Aberdeen” for picking up a continuous stream of fluid to 
cool the reeking sides of his surface condenser, which he considers 
now is required to lend a charm to bis sensational writings. 

Many of your readers are not engineers, although they take a great 
interest in railway matters. I need scarcely tell them that if it was 
found necessary to construct a system of water troughs stepping one 
above another, on an incline to the altitude of St. Paul’s, it would 
require (in the absence of a natural spring), a powerful steam 
pumping engine to force the water to that height, so that, 
by gravitation, it would flow from one to tbe other, thus 
keeping up a continuous stream. That Mr. Colburn may be 
able to design efficient machinery to satisfy his thirsty con- 
denser I have no doubt. ‘To the railway engineer it is quite 
evident that water is not always available at the top of heavy inclines, 
and everyone knows that on railways we are up-hill at one time, 
and down hill at another. In these cases many things must be taken 
into consideration, such as conveying, and, at times, forcing the 
water up to the top of each incline, forming efficient drains to convey 
away the surplus water, means to prevent injury to embankments 
in cases of overflow, &c. &c., and Mr. Colburn should show the 
method he would adopt in winter time (which would result in 
ordinary tenders), for no railway company would largely carry out 
a plan that would not be available for the winter, as well as the 
summer months; and I respectfully beg him to produce the 
drawings that are necessary to carry out such a scheme. As 
I see by other organs of the press that Mr. Colburn is a consulting 
engineer, I must give him a little practical advice, and let him 
estimete it at what it is worth—granting him that be has formed a 
water trough on an incline of 1 in 100 with bis “undulating rail,” 
for bis perambulator or sovop wheel—I plainly tell him that, with 
the succession of blows it would receive travelling at forty miles per 
hour, it would be smashed to pieces in a short time. 


15th May, 1865. Locomotive. 





CONDENSING LOCOMOTIVES. 
Siz,—I beg to inform you that the subject of the — by Mr. 
Zerah Colburn in your last is not by any means new. I have ex- 
rimented for some years on the condensing of steam in the 
Ceometives and last year 1 wrote to Mr. Rams m, from Lcndon, 
proposing to use his trough in conjunction with my surface con- 
denser, but Mr. Ramsbottom did not feel disposed tc do so. He then 
thought the urging of the fire, without the force of the exhaust in the 
chimney, would be a difficulty, but I have overcome that, and by a 
simple practical mechanical arrangement of my own, and would 
have no objection to explain it only I am desirous of seeing it at 
work on a large scale first. As Mr. Colburn observes, it will, no 
doubt, be the means of saving a large amount of fuel; I also wish 
to state that it may be effected without the trough, but not so 

economically. 
Oystermouth, near Swansea. 

May 16th, 1865. 


Martruew Jones. 





THE INJECTOR. 


Sir,—“ Locomotive,” I observe, in his letter to Taz Enaineer of 
the 12tb inst., remarks, “ It seems that the much used ‘ injector ’ is 
not suited to our modern ideas of economy,” a remark in which i 
fully coincide, and which, with your kind permission, I think I can 
satisfactorily prove in a short space, in a manner with which all 
practical men will agree. 

The greatest recommendation an invention or system can possess, 
commercially, in this ultra-commercial age, is economy, and this in 
as many points as possible. If it is cheap to buy, but expensive to 
work, or not economical in its working, then it is not an improve- 
ment such as those desirous of encouraging and promoting true 

y can coincide with or If it is expensive to buy 
and fit up, but: returns economical results on the outlay, and its 
durability is sufficient to repay its original cost, and give a saving 
for the future, then such an invention is worthy of adoption and 
encouragement. Ifit is a plan which, by utilising material hitherto 
wasted, produces economy, and does this without impairing or 
injuring the efficiency of the work on which it is engaged, then so 
much the better snd more valuable does the invention become, and 
more deserving of adoption and encouragement. , 

Woe see that in = day, all those in any way inte- 

d to 





Take the locomotive as an example, and one showing the desire 
of all connected with its management to save and economise the 
waste heat. We find the waste steam led from the boiler into the tank 
to heat the feed water and prevent its blowing to waste from the 
valves when the engine is standing; next there is the link motion 
permitting the use of the minimum of steam, and its variation as 
required by the changing circumstances of load and road; then we 
have the boiler, cylinders, &c., covered up to keep in the heat, 
and the blast pipe enlarged as much as possible, to avoid “ pulling” 
the fire, and thereby wasting fuel—all moves in the right direction. 
But having attained these, the desire to render them as little bene- 
ficial as possible seems to have entered the heads of many locomotive 
improvers, and forthwith the pumps are rejected and the injector 


applied. 

The employment of the injector shows the utter disregard of the 
greatest principle of economy—viz., the “ utilisation of waste 
material,” for the injector requires to be worked by steam taken 
from the boiler, which steam is of no use in propelling the engine, 
and it will not work when the feed is heated by means of the 
waste steam—two very grave defects, and quite sufficient to prove 
its want of economy, were any thought given to the subject. 
Seeking to obtain economy by the use of the injector is altogether 
beginning at the wrong end. It is using good material to render 
nugatory those benefits obtained by the use of the waste material ; 
and it cannot be considered either a proof of sagacity or an appre- 
ciation of the true value of economy, to set at nought the great 
feature of the panes day, viz., the utilisation of waste. 

On the London and South-Western Railway, where the feed- 
water is heated by the efficient mode designed by Mr. Beattie, the 
locomotive superintendent, for employing the waste steam after it 
has done its work in the cylinders, for this purpose the water runs 
into the tank from the heater at from 200 deg. to 212 deg., whence 
it is pumped into the boiler as required ; aud the saving of coal 
on the journey up and down is found to be 6 lb. per mile, 
which is immediately lost in working the engine with cold feed, 
and not using the heater. Where the injector is used it does not 
do to heat the water iu the tank, or it will not throw it; and its 
use prevents running up the water in the boiler by the momentum 
of the train when the steam is shut off, as can be done by the 
ordinary feed pump. It will allow the boiler to be fed while the 
engine is standing, which is very convenient; and so will a 
donkey, with this important advantage, that the feed can be hot 
It may be said that the donkey throws the fresh steam from the 
boiler to waste; it may do so, but then it pumps in hot feed, 
and its own waste steam can be thrown iuto the tank on the tender, 
if desired. 

We are further told that the injector saves the repairs of feed 
pumps. True, but it brings instead a wasteful, ticklish contri- 
vance, the loss caused by the employment of which would be suffi- 
cient, on a year’s ruvning, to repair half the pumps on a moderate 
length of line. No doubt this will be found out one day, and as 
strong a current set in in the —— direction it being wel known 
that no invention is economical which requires much lubrication to 
keep it going. Economy, 

London, May 15th, 1865. 





DRAUGHTSMEN’S HOURS. 


Siz,—Will you allow me to endorse the remarks of your corre- 
spondents in the late numbers of ‘Ine Enaneer on the subject of 
draughtsmen’s hours ? Can it be supposed that anything is gained 
by working a man beyond a proper time? Everyone should have an 
opportunity for recreation; and if reasonable hours are exacted in 
ordi: ary times, in cases of pressure none would be found to object 
working later, when they know, as soon as the wecessity is at an end, 
they will be able to have a little time for themselves. In London, 
the usual hours of engineers’ draughtsmen are from 9 a.m. to 6 p.m, 
with an hour for dinner; but in the north it is widely different. 
They are required to work as long in a close office as the men in the 
shops, and in many cases longer. This is expected every day in the 
year, and mostly with the addition of overtime, making it a life of 
toil, with only an interval of a few hours for sleep. hy is it in 
many establishments draughtsmen are pelled to 
earlier and work later than clerks, whose duties are lighter? By 
shortening the regular hours of labour, I am convinced employers 
would benefit themselves, and confer a boon on an indispensable 
class of their servants; and 1 trust you will exert your powerful 
influence in our behalf. Tuos, Miss, 

Brunswick-street, Manchester, May 15th, 1864. 








GOVERNMENT v, INVENTORS. 

§:n,—May I inquire, through your valuable medium, what is now 
the actual position of inventors in respect to any claims they may 
have upon the Government or Admiralty, for the use and application 
of any of their plans or inventions by the Admiralty or their 
representatives? Suggestions in connection with the above, I 
presume, may be generally useful and valuable. 

G. B, Gatuoway. 

Royal Polytechnic Institution, Regent-street. 





ON THE ARRANGEMENT OF PUMPS. 


Sirx,—Observing in your last week’s impression a question from 
“E. B.,” on the relative merits of two arrangements of pumps, I 
may perhaps be allowed space for the following observations :— 

Hydraulic engineers generally agree upon the benefit derived from 
long strokes in pumps, and thus far the second arrangement (4ft. 
stroke) is preferable to the first (18in. stroke). 


1 should also, where peculiar circumstances do not prevent it, 
ree | prefer working pumps by cranks than by eccentrics, which are, 
indeed, very expedient in many cases where you cannot help your- 
self, but always ought to be avoided on account of the greater loss 
by friction compared with cranks of the same stroke. On the other- 
hand, I think there cannot be any doubt that three pumps are better 
than two, both on account of the steadier flow of the delivery water 
and the sweeter working of the driving gear. As to the relative 





rested in or connec with, the use of steam, 
assimilate as closely as possible in practical working, those results 
which theory points out as the requisites of a perfect economy in 
the ordinary working of steam engines. To attain this desirable 
end, every contrivance almost that can be conceived, has been 
invented, tried, adopted, or rejected ; and much ingenuity and skill 
have been expended to attain it, as well as much of what is quite 
of another c' ° 

The injector, for example, is brought forward as an economical 
substitute for the feed pump ordinarily used in engines, and the 

rave arguments on this point is that “ every — of steam 
on the boiler, used to force the water through the injector, is 
returned to the boiler again with the injected water—all loss of 
heat is therefore prevented.” That this is the case is not for a 
moment denied, and so far it may be called economical; but a 
few moments’ consideration and examination of the circumstances 
under which this economy is assumed to be an advantage, will 
prove its utter fallacy, aud that so far from any economy being 
attained by its employment, a dead loss of at least 10 per cent. is 
the result. 

The heating of the feed-water for the boilers of steam engines 
of all descriptions, whether by waste steam, or waste heat from 
the flues, — to its introduction into the boiler, is found to be 
most beneficial, and giving an economy variously stated at from 
10 to 15 per cent., according to the circumstances under which it 
is employed. This being so well known, the great point to be 
gained is that of heating this water with the least outlay or expen- 
diture of fuel; aud then having doue so, to obtain a simple and 
seliable means of introducing it as hot as possible into the boiler. 
The common feed pump properly placed is found to do this perfectly ; 
the injector will not do it at all, therefore its employment causes a 
dead loss of from 10 to 15 per cent. 





y in first cost of the employment of cranks er eccentrics, that 
depends very much on individual circumstances and situations; but, 
as a general rule, and considering how cheaply smaller crank shafts 
may be got now-a days, I believe I am right in saying that, up to a 
certain limit, it is cheaper to use cranks. 

The friction lost in the 9in. pipe, would be 396 foot-pounds per 
minute, leaving out influence of bends, that of the 1lin. pipe 261 foot- 
pounds, but the calculations on which these results are based apply 
to a perfectly steady flow, with practically complete absence of blows, 
and as three-throw pumps, not forgetting the benefit of a good sized 
air vessel in both cases, professedly give a much steadier flow than 
double pumps. The gain by a larger pipe and less mean velocity in 
the same, is, I believe, more than counterbalanced by the aforesaid 
circumstances. 

From calculations made (but these do not take irregularities of 
motion into account), I find that the three eccentrics absorb 3}-horse 
power in friction, and the two crank pins barely 2-horse power. 
Although thus the second arrangement seemingly has the advantage, 
I believe it will sufler more from wear and tear in actual practice, 
while at the same time the efficiency of the two long-stroked pumps 
will be greater than that of the three short-stroked ones. The 
power required would not be less than 36-horse power nett on pump 
shaft. 


In the case in point I should propose the following arrangement 
as the most econemical in power, but, being unacquainted with the | 
peculiar circumstances and mode of applying the power, it is not 
easy for me to offer any opinion on the nrst cost compared with the 
two arrangements proposed. 

I should propose a set of three pumps, 8in. diameter by 3ft. stroke, 
worked at 17 revolutions per minute by means of a three-throw 
crank shaft, with a 9in. or 10in. delivery Pipe. P. JENSEN, 

85, Upper Whitecross-street, May 15th, 1865. 
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ON THE WEAR AND TEAR OF STEAM BOILERS. 


Siz,—A letter from Mr. D. K. Clark, in your last impression, con- | stitutes a veritable voltaic couple, 
veys against me a charge of plagiarism in a way as courteous as it | consisting of brass, iron, and the 


appears to me unmistakable. 


If I do understand that 


entleman 


ppe 
rightly, he labours under the slight ry yeregre of thinking 


that I derived the explanations I gave of t 


e pitting and furrowing 


of boiler plates from his work on the “ Recent Practice in the 
Locomotive Engine.” As he was so good as to re-publish Jast 
week, in your columns, and those of a contemporary, all he has 
written on these subjects; and as you have given the results of my 


little investigations in your impressions of the 28th April and the 
5th of May; anybody who chooses to take the trouble can easily 
form his own opinions on the sufficiently unimportant question 


at issue. 


But 1 fear that few will take this trouble, and therefore, 


in justice to myself, I shall new proceed to show, in an easily 


accessible form :— 


1, That my explanations, such as they are, of these phenomena of 
pies and furrowing are quite distinct from those given by 


Lr. D. K. Clark ; 


2. That everything which he claims as explanatory of furrowing 


and pitting was published by others years 
work on the “ Recent Practice in the 

3. That such publication was Poeeary | 
D. K. Clark at the time (1860) he published hi 


fore the issue of his 
ocomotive Engine ;” 

well known to Mr. 
8 own book; 


4. That the very little information I have derived from his work 
has been fully acknowledged by myself. 
I will now proceed to prove these small matters by a verbatim re- 


ference to the original documents. 


MR. D. K. CLARK'S THEORY, m ex- 

+ fenso. OF THE PITTING OF BOILER 
PLATES. 

(Published in 1860, at page 15 of 
** Recent Practice in the Locomotive 
Bagine.” 

“ Furrowing of Boilers at the 
Joints.— Probably the most im- 
portant practical reference to be 
drawn from the tests of the 
strength of rivetted joints, is the 
explanation they supply of the 
failure, hitherto unexplained, of 
boiler plates, not at the joints, but 
in their peighbourhood, We are 
aware that electrical and galvanic 
action are freely adduced in ex~ 
planation. But these words have 
two meanings—they mean elec- 
tricity and galvanism ; and the 
mean ignorance and mystery. It 
is known that boilers fail by cor- 
rosive and other agencies eating 
into the plates on the inside, pit- 
ting and furrowing the feuriaec. 
The pitting of the metal is readily 
explained by the presence of 
chemical agents in solution in 
the water, and the known in- 
equality of substance of iron 
plates and bars, in consequence 
of which the metal is gradually 
but unequally separated and dis- 
solved; and probably a weak 
galvanic circuit may be esta- 
blished between the iron shell and 
the brass tubes, accelerating the 
process of dissolution.” 

Most of the above is contained, 
almost verbatim, in the following 
letter, addressed by Professor 
Tyndall to Lieut.-Col. Wynne, 
R.E It was printed and pub- 
lished in 1856, in the very same 
* Report of the Board of Trade on 
Railway Accidents” to which Mr, 
dD. K Clark refers at p. 15 of his 
book. This letter was also included 
in a circular sent in 1855 to all the 
railway companies iv the United 
Kingdom by the Board of Trade. 

“My pear §ir—In placing 
before you the reflections sug- 
gested by our joint examination 
of the boiler which exploded 
some time ago at the Swindon 
Station of the Great Western 
Railway, I have to express my 
regret that the absenee of safe 
experimental data on the ques- 
tion of steam boiler explosions 
generally, renders every opinion 
upon the subject in a great 
degree conjectural and uncer- 
tain. Our two hours’ examina- 
tion, instead of enabling us to 
assign the exact source of the 
actions which led to the destruc- 
tion of the boiler, merely suggests 
the mode of attacking the ques- 
tion, While venturing, there- 
fore, upon the following re- 
marks, I cannot help feeling how 
much more satisfactory it would 
be to be able to substitute for 
supposition, however prubable, 
the surer evidence of experi- 
mental fact. 

“ The appearances presented by 
the boiler were as follow :—The 
iron plates, as far as the water 
usually extended, were deeply 
pitted and furrowed by some 
corrosive agency. At the centre 
portion of the Cam the pits, I 
think, were deepest and best 
defined; towards the end at 
which the cold water entered to 
feed the boiler they were less 
pronounced ; towards the end 
nearest to the fire-box the 
were more diffuse and Am | 
While pondering over these 
curious appearances, my atten- 
tion was attracted by the tubes 
which passed through the boiler ; 
these were of brass, and were 
attached at one end tv the fire- 
box, and at the otber end to the 
smose-box of the engine. In 
the normal condition of the 
boiler these tubes were sepa- 


rated from the bottom and sides 
by an interval of an inch or 
two, this interval being usually 
filled with hot water, 

“Without pretending to a 
Gegree of coufidence unwar- 
rauted by the circumstances of 


A PORTION OF YOUR CORRESPON- 
DENT’S EXPLANATION. 


(See Tuk ENGINEER of April 28th.) 


“ . . « The presence of a 
concentrated solution of an acid 
or alkaline character, kept at a 
high temperature for years in 
contact with iron plates, would 
be sufficient to account for much 
corrosion. But the internal cor- 
rosion of steam boilers has many 
features of such a mysterious 
character, that no accredited ex- 
planation of its attendant pheno- 
mena has yet been put forward. 
In the first place, plates thus 
attacked show a number of ir- 
regular holes, like a pock-marked 
human face, or like the small 
craters seen on the moon’s sur- 
face. The writer has also some- 
times observed two or three little 
irregular excavations like this in 
a plate otherwise showing a large 
surface quite intact. Sometimes 
the plate is most pitted round a 
projecting bolt; at others, one 
plate will be perfectly sound, 
while that rivetted to it will be 
almost eaten away, both having 
been the same time at work, and 
under, of course, apparently ex- 
actly similar conditions. With 
locomotive boilers this pitting has 
been ascribed to galvanic action 
between the brass tubes and the 
iron plates. But it is notoriously 
well-known to locomotive super- 
intendents that boilers with iron 
tubes are often worse pitted than 
those which have run the same 
dis'ance with brass tubes. Be- 
sides, all iron boilers, with or 
without brass, whether used for 
stationary, locomotive, or marine 
purposes, are subject to pitting. 

“ An explanation which seyms 
to meet all the circumstances of 
the case is the following :—Mr. 
Mallet, in a report addressed to 
the British Association some 
years ago, showed that wronght 
iron and steel (blister steel pro- 
bably) ‘consist of two or more 
different chemical compounds, 
coherent and interlaced, of which 
one is electro negative to the 
other.’ In fact, ordinary wrought 
iron, being also welded up from 
differently worked scrap, is far 


the case, I think it may be 
| affirmed that such a boiler con- 


{exciting liquid water. Feeble 
currents of electricity will be 
established, the direction of 
which through the liquid will 
be from iron to brass, the iron 
being what is called the positive 
element of the couple. A decom- 
position of the water will take 


densed steam, it is thus expli- 
cable how the plates of marine 
boilers often get corroded in a 
most capricious manner; while, 
atthe same time, the current of 
steam would create a certain 
amount of friction on the oxide, 
clearing it away to act on a fresh 
surface. 

The crucial test of this expla- 
nation of pitting would be the 
observation of the absence of the 





place, hydrogen will be liberated 
against the tubes; oxygen 
(and acid, if a salt be dissolved 
in the water) will be liberated 
against the iron plates. The 
quantity thus evolved may be 
very small, but, acting inces- 
santly for a number of years, it 
would, I imagine, be sufficient to 
produce the observed corrosion. 

“ In the course of our examina- 
tion you directed my attention 
to the singular preservative in- 
fluence which the fire- box 
seemed to exercise on some 
iron bars which passed through 
it. There were, 1 believe, four 
such bars—solid cylinders, which 
passed, as longitudinal stays, 
from the front to the rear of the 
engine. Up to the point where 
these bars entered the steam 
dome they were deeply cor- 
roded; in the steam dome they 
were comparatively unaltered. 
This seems to be in harmony 
with the foregoing explanation, 
Up to the steam dome the iron 
bars ran side by side with the 
brass tubes which traversed the 
boiler; at the steam dome the 
brass tubes ceased, and from this 
to the end of the boiler the iron 
bars, instead of being electro- 
moters, were merely the conduc- 
tors of the currents generated 
where the bars and the tubes 
were in close proximity. Other 
explanations may possibly be 
suggested, the exact merits of 
which experiment alone can 


Pp on from plates of an 
electro-homogeneous character. 
This homogeneity could only be 
expected from fused metal, such 
as cast steel. Accordingly, while 
the writer was in Vienna a short 
time ago, he was assured by Mr. 
Haswell, the manager of the 
Staatsbahn Locomotive Works, 
that some locomotives he made of 
cast steel plates, in 1859, for the 
Austrian Staatsbahn, had been 
working ever since without 
showing signs of pitting, though 
under similar conditions iron 
plates had severely suffered in 
this way. Pitting may thus be 
fairly defined as a form of corro- 
sion localised to particular spots 
by voltaic action. It is also pro- 
bably aggravated through the mo- 
tion of the plate by mechanical ac- 
tion, and the expansions and con- 
tractions through alternations of 
temperature. All boilers are most 
pitted near the inlet for the feed 
water, and with insidecylinder lo- 
comotive boilers there is generally 
more pitting at thesmoke-box end 
—no doubt caused by the more or 
less rackingaction on these plates. 
A state of corrosion at particular 
spots would probably be kept up 
to a greater intensity by the in- 
crustation being mechanically 
thrown off. With a quicker 
voltaic action caused by any un- 
usual intensity of the exciting 
liquid, the sides of the cavities in 
the plates would be sharper, and 
less rounded off ; as in the case of 


it has been noticed by many observers, amongst whom is Pro- 
fessor Faraday, that ordinary zinc plates in a galvanic battery are 
itted in just the same way, and with an attendant loss of discharg~- 
ng force. Of course, Mr. D. K. Clark may have known every one 
of these things, but it was scarcely kind to his readers not to have 
published them at once. 


MR. D, K. CLARK'S THEORY, im e2- A PORTION OF YOUR CORRESPON- 


the boiler fed with mineral water 
from ironstone workings, which 
exploded last year at Aberaman, 
a 


decide, 

“Parallel to the row of rivets 
which united the bottom plate of 
the boiler to the smoke-box, a 
deep furrow had been eaten into 
the plate. A similar corrosive 
action was not observed parallel 
to the corresponding row of rivets at the fire-box end. Parallel to 
one longitudinal row of rivets a furrow had been eaten so deep as 
to reduce the thickness of the plate from three-eighths to less than 
one-eighth of an inch, Along this furrow the boiler is supposed to 
bave given way ; the plates were torn asunder, and the total destruc- 
tion of the boiler was the immediate consequence. 

“ Now, whatever be the cause of the corrosion, whether we refer it 
to the oxygen held in solution by the water, or to the decomposition 
of the water itself, science probably furnishes the means for its pre- 
vention. The experiments of Pepys, Davy, Van Beck, and others 
show that, by suitably connecting a more positive metal with iron, 
the corrosion is diverted from the latter, so that itis thus possible to 
preserve iron univjured in a liquid which, under ordinary circum- 
stances, would rapidly attack it. 

“If the explanation which refers the corrosion to electro-chemical 
decomposition be the correct one, then in boilers where iron tubes 
are used, instead of brass ones, the pitting and oxidation ought not 
to take place to the same extent. I say ‘to the same extent’ be- 
cause a difference in the manipulation of two pieces of iron is suffi- 
cient to destroy their electro-homogeneity, and to produce feeble 
currents when the pieces are immersed in an exciting liquid. An 
action of this kind. may, perhaps, be established between the iron 
rivets and the plates they unite, and, possibly, to this cause may be 
referred the furrows which are sometimes observed to follow the 
lines of junction. It would, however, be hasty to infer from a 
single instance that this is a general result; the whole subject de- 
mands a thorough examination, and a far wider acquaintanceship 
with facts than two hours’ inspection of a single boiler could pos- 
sibly furnish. 

“ The longer we reflect upon this subject, more deeply must we be 
impressed with the necessity of associating, in the construction and 
management of steam boilers, the kuowledge of the natural pbilo- 
sopher with that of the engineer. The consciousness of our defi- 
ciency in this respect was present with me when, on a recent 





from being an electro-homog 
neous body. In a boiler, the hot 
water, more or less saturated with 
chemical compounds, is the ex- 
citing liquid, and the electro- 
positive portions of the plates 
are thus quickly removed to a 
greater or less depth, This ex- 
lanation meets most of the 
hown circumstances with re- 
respect to pitting; it even, in a 
great measure, explains how 
plates above the level of the 
water, especially in marine 
boilers, get very rapidly -or- 
roded in portions, while another 
part of perhaps the same plate is 
scarcely affected, The concen- 
trated water in a marine boiler is 
known to be generally acid. ‘Of 
all the salts contained in sea 
water,’ says Faraday, ‘ the chlo- 
ride of magnesium is that which 
acts most powerfully’ on the 
lates. He shows that a cubic 
oot of sea water contains 
8-28 oz. of this salt; and, at 
the same time, points to the 
danger of voltaic action in a 
boiler through the contact of 
copper and iron. In a smaller 
degree, the contact of cast with 
wrought iron, or between the 
different makes of wrought iron 
in the same plate, or between 
contiguous plates, acts in the 
same way.  Itis not improbable 
that some hydrochloric acid is 
resent in the steam of marine 
ilers. ‘Mr, J. C. Forster has 
tested some of the condensed 
steam from the safety valve 
casing, and from the cylinder 
jocks} of tbe Lancefield, and 
ound both deci ledly acid.” With 
an exciting liquid in the con- 


, I ventured to state that ‘ there are agencies at work in a 
locomotive of which the maker of it never dreamed, and which may, 
nevertheless, convert it into an engine of destruction.’ At the present 
moment it might be difficult to say how many boilers are on the 
verge of explosion without any single engineer being aware of the 
danger. Another point deserving of attention is the following :— 
Common water always contains a quantity of atmospheric air in 
solution, This air may be expelled from the liquid by continued 
boiling, and it is an experimental fact that water thus freed from air 
nee mechanical properties widely different from ordinary water. 

he cohesion of the liquid is enormously increased, in consequence 
of which it may be heated to a temperature far beyond its ordinary 
boiling point without boiling; but when it does boil itis not with 
the quiet ebullition of common water, the liquid particles snap sud- 
denly assunder like a broken spring, and ebullition is converted into 
explosion, It is, 1 believe, a fact that boilers, after standing for a 
time, have often exploded at the precise moment when the engineer 
j turned on the steam. The question presents itself, whether the 
| action just referred to may not here come into play? If the water 
has been sufficiently purged of air and then left at rest, its augmented 
cohesion may permit of its being heated far above the boiling point 
due to the pressure upon its surface; the mechanical disturbance pro- 
duced by turning on the steam would destroy this cohesion, aud the 
superheated liquid would develop a force resembling that of gun- 
penne on the application of alighted match. 1 would wish it to be 

rne in mind that we are in total ignorance as to the practical value 
of these suggestions; but the investigation which the subject so 
pressingly demands must take cognizance of them all.—I um, &c., 

* Lieut.-Col. Wynne, R.E. “(Signed) Joun Tynpaut. 

“ &. &c.” 


The explanation I put forward differs, therefore, in toto, from that 
of Mr. D. K. Clark, He first accepts the common stoker’s notion of 
itting, and ascribes it to some portions being “ softer” than others, 
Vith this he jumbles up Professor ‘l'yadall’s observation about the 
brass tubes, He is entirely unaware of the three facts, amongst others 
the bringing together of which bas enabled me to put forward av ex- 
lanation of the pitting of steam Loilers:—1. That boilers with iron 
ubes are olten more affected than those with brass tubes; 2 that cast 
steel boilers are not »ffected in the furm of pock marks at all; 3. that 
common plate consists of interlaced portions, which are not 
lectro-homogeneous — an gp observation first made by 
Mur. Mallet, whom | quote, ‘The weak galvanic circuit between 
the iron shell and the bress tubes,” first alluded to by Prof. Tyndall, 
and then adopted by his disciple, Mr. Clark, might account for an 
equally spread corrosion, but not for the “ pock-marks.” In truth, 








tenso, OF FURROWING. 


“ . . But this explanation 
does not meet the frequent case 
of a straight continuous furrow, 
cut like a groove, upon the sur- 
face. Furrows are observed to be 
formed parallel to, and close to, 
the rivetted joints. Not in any 
case, that we are aware of, have 
they been found at any notable 
distance from a rivetted joint, nor 
otherwise than parallel to one. 
The inference is inevitable that 
there is a relationship betwixt 
them; and our conviction is, 
that the alternate tension and 
relaxation of the plates at the 
joints, as the steam is got up and 
let down, are attended by an 
alternate distortion—incipient it 
may be—and resumption of the 
normal form, a bending and 
unbending of the plate on each 
side of the joint; in consequence 
of which the texture of the metal 
is gradually loosened in lines 
near to, and parallel to, the joint, 
and it is thus laid open to corro- 
sive action, On this interpreta- 
tion, the commencement of a 
groove or furrow, establishing a 
weak place, and concevtrating 
the action there, would suffice to 
extend and deepen it to the 
dangerous limits occasionally 
announced by explosion. 

“The weakness attendant on 
lap joints is strikingly exem- 
plified in the lap-welded joint 
when subjected to extreme ten- 
sion ; the tensile strength, though 
the metal at the weld is perfectly 
solid and fully as strong in itself 
as the body of the plate, is much 
below that due to the regular 
section of the plate. Here there 
is no elementary weakuess in the 
reduction of metal by rivet-holes ; 
the inferiority of strength arises 
solely from the bending of the 
plates on both sides of the lap, 
and the overstraining of the fire- 
box in the endeavour to attain to 
the position of stabiiity. 

“Mr, John Seweil, comment- 
ing on the corrosion of loco- 
motive boilers, ascribes the fur- 
rowing of plates at rivet joints to 
the interruption of the vibrations 
of the boiler by these joints, the 
localisation of the fatigue at these 
places, and the increased suscep- 
tibility, in consequence, to cor- 
rosive action. This action has, 
doubtless, a tendency to aggra- 
yate the evil of lap-jointing; but 
we are disposed to ascribe the 
evil to the lateral bending and 
unbending of the plates as the 
primary cause. 

“ The furrowing of lap-jointed 
plates reads an important les- 
son on the real and intimately 
practical value of direct connec- 
tion and direct action in exerting, 
transmitting, or resisting forces. 
That the furrowing of plates at 
the rivetted joints results from 
the indirectness of the strain of 
the steam pressure, is rendered 
still more probable by the analo- 
gous furrowing which results 
from reciprocating strains of 
another kind. In the more an- 
cient classes of engines, in which 
the cylinders are fixed to, and 
work from, the smoke-box plates, 
the alternate forward and back- 
ward strains by the steam pres- 
sure on the piston have been ob- 
served to weaken, and to subject 
to corrosion and leakage, the sub- 
stance of the plate along the edge 
of the angle-iron at the junction 
with the barrel. In further cor- 
roboration of this doctrine, Mr. 
Colburn states that he is not aware 
that any accidents arising from 
furrowing of boiler plates have 
taken place in the United States; 
and we believe that their immu- 
nity from accidents from this 
source is to be ascribed to the use 
of very thin boiler plates, quarter 
to five-sixteenths of an inch 
thick.” (Pages 15 and 16.) 

We will now see whence Mr. D, 
K. Clark got his notion “ that the 
furrowing of plates at the rivetted 
joints results from the indirect- 
ness of the strain of the steam 
pressure.” At page 6 of his work 
I find that be mentions, en passant, 
an able pamphlet published by 
Mr. A. H. Renton, C.E., in 1856 
on Bertram’s patent welding pro- 
cess (London: J. Scadding). This 
yeutleman also furnished Mr. 
Clark with a number of experi- 
meuts made at Woolwich by the 
Admiralty, in order to test the 
resistance of plate joints, and more 
especially Bertram’s joint. 

“ Tbe comparative strain, says 
Mr. Renton, which the sam- 
ples of single rivetting bore 
(though in some slight degree 
influenced by its longth) was 
from 4) to 60 per cent. of that 
borne by the solid plate, the 
thinner plates beariny the larger 
proportion—that is, the strength 


DENT'S EXPLANATION OF FUR- 
ROWING. 


“ , . Emerson showed, more 
than sixty years ago, that the 
stress tending to split in two an 
internally perfectly cylindrical 
pipe, submitted to the pressure of 
a fluid from the interior, is as the 
diameter of the pipe and the 
fluid pressure. He also showed 
‘that the stress arising from any 
pressure, upon any part, to split 
it longitudinally, transversely, or 
in any direction, is equal to the 
pressure upon a plane drawn 
perpendicular to the line of 
direction.’ As in a boiler the 
thickness of the metal is small 
compared with the radius, the 
circumferential tension has been 
assumed to be uniformly distri- 
buted; and the strain per unit of 
length upon the transverse cir- 
cular joint being only half that 
upon the longitudinal joints, the 
strength of the latter has been 
t:ken as the basis of the calcula- 
tions for the tensile strength of 
the joints. But in taking the 
internal diameter of the boiler as 
the point of departure, the inter- 
nal section has been assumed to 
be a correct circle which would 
only be practically true in the 
case of a cylinder bored out ia a 
lathe, and never in that of a 
boiler. Two of Emerson’s corol- 
laries from his first proposition 
have in fact been neglected. 
He shows that if one of the dia- 
meters be greater than another, 
there will then be a greater pres- 
sure in a direction atright angles 
to the larger diameter; the 
greatest pressure tending to drive 
out the narrower sides till a 
mathematically true circle is 
formed. The second is that ‘if 
an elastic compressed fluid be en- 
closed in a vessel, flexible, and ca- 
pable of being distended every way, 
it will form itself into a sphere.’* 
A number of proofs can be ad- 
duced that both these influences 
are more or less at the bottom of 
the wear and tear caused by the 
direct action of the steam. 

“From 1850 to 1864 forty 
locomotive explosions, causing a 
loss of hurnan life, have occurred 
in the United Kingdom. The 
Board of Trade reports in the 
blue-books presented to Parlia- 
ment, and more especially those 
by Captain Tyler, R.E., probably 
form the most valuable and con- 
nected series of records extant on 
boiler explosions. This is more 
especially the case with regard to 
wear and tear caused by the 
direct action of steam unmasked 
by the effects of the fire, as the 
barrel and outside fire-box of a 
locomotive cannot be said to be 
under the direct action of the heat. 
Perhaps the vibration of the 
boiler through the motion on the 
line may intensify this action, 
but it is clear that vibration 
cannot bea primary cause. The 
majority of the reports are il- 
lustrated by careful drawings. 
Eighteen of the forty boilers 
gave way at the fire-box—eleven 
rom the crown of the inside fire- 
box being blown down upon the 
tube plates; seven from the shells 
or sides giving way. Twenty 
burst at the barrel; and two 
explosions may be ascribed to 
miscellaneous causes, from an 
originally defective plate, and 
from running off the line. Leav- 
ing out all those which occurred 
at the fire-box, as the majority of 
these might be ascribed to other 
influe&ces than direct pressure, 
all the twenty explosions of the 
barrel could be traced either to 
internal furrows or to cracks, 
both running parallel with one of 
the longitudinal joints of one of 
the rings forming the barrel. All 
the joints which thus gave way 
were lap-joints; and the furrows 
or the cracks (and the former 
greatly preponderate in number) 
occur at the edge of the inside 
over-lap, and, therefore, just at 
the point where the diminution 
of diameter caused by the lap- 
joint would be most affected by 
the pressure of the steam. . , 
4 The plate at the channels shows 
distinct traces of lamination 

* The action of a fluid pressing 
with equai forces in all directions 
can be evidently represented as to 
force and direction by ionume:able 
ralit of equal Jength led from a 
single point i. all directions. Upon 
this priue:ple may be explained the 
sphericai shape of soap bubbles, or 
the bulbs of thermometers (ilown 
while the glass was in a plastic 
state), of the thin iudia-ra ‘ber balls 
use! as piaythings, end which are 
formed by forcing aic into india- 
rubver tubes clused at one ed. 
Gas and air bubbles in water are 
necessarily fisttened by the hydro- 
statc pressure. Ivis upon thaf pria- 
ciple that a gun of soft ductile iron 
often bulges out at the breech. 
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of the jin. lapped plates was 60 

r cent. of that of the solid 
plates, while that of the }in. 
plates was only 40 per cent., 
whereas the proportionate section 
of metal between the rivets was 
62} per cent. in both cases. 

“A reference to the accom- 
pany ing diagrams, and an exami- 
nation of the formula relating to 
this strain, will at once explain 
this apparent anomaly. 

“It will be obvious from a re- 
ference to Tredgold’s formula in 
the first vol. ‘ Trans. Inst. Civ. 
Eng.,’ that the resistance of any 
given section when the line of 
the straining force is not in the 
axis of the material, is in the ratio 


t , 
of 47-6 d compared with that 


of the coincidence of the two as 
unity, in which d is the distance 
between the n:arest side of the 
section and the axis or line of the 
force applied, and ¢, the thickness 
of the plate, from which it is evi- 
dent that the resistance decreases 
in a much higher ratio than the 
area of the section increases; and 
hence the inadequacy of an in- 
creased thickness of plate to ob- 
tain a proportionate increase of 
strength—apn objection to which 
the scarf-welded joint is not 
liable, as the full strength of the 
plate is always obtained.” 

As to Mr. D. K. Clark’s having 
first put forward the explanation 
that furrows are caused by an 
alternate buckling of the plate, 
such anillusion would be dispelled 
by a perusal of the late Mr. 


through the cross-bending, and 
it is pro’able that plate of a good 
material will gradually lamivate, 
while inferior metal will crack 
through in much less time. Nor 
are these furrows found with 
only lap-joints. Butt-joints, with 
a strip inside the boiler, and thus 
destroying the equilibrium of 
internal pressure, have been found 
to be attended with similar fur- 
rows. Channels of exactly the 
same character have been ob- 
served in locomotive boilers with 
lap-joints, which have exploded 
in Germany.* 

“ Similar furrows, again, have 
been noticed in marine boilers, 
and in old boilers generally, 
longitudinal furrows being, of 
course, about twice as dangerous 
as those appearing transversely. 
The smoke-box tube plates of 
insidecylinder locomotiveengines 
have been found to be similarly 
influenced by the racking action 
of the engines, showing furrows 
around the cylinder flanges. A 
parallel case is often found in 
Lancashire with the end-plates of 
double-flued Fairbairn boilers, 
which may have been too stiffly 
stayed to the barrel. Circular 
furrows, caused by the confined 
motion of the end-plates, are 
sometimes found at the base of 
the angle iron rings jointing the 
internal flues to the end-plates. 
But turrowing seems with no 
kind of boiler to be more felt than 
with locomotive boilers. This is 
due to the higber pressure, to the 
thicker plates causing a coarser 
lap, and more’ especially to the 


Frederick Braithwaite’s paper 
“ On the Fatigue of Metals,” read 
in 1854. before the Institution of 
Cisil Engineers. This brief ex- 
plavation, due to Mr. Braith- 
waite, was adopted by Mr. D. 
Gooch, in a letter to the Board of 
Trade, published four years before 
the issue of Mr. D. K. Clark’s 
book. Similarly, in 1859, Mr. 
Adamson, of Hyde, discussed 
this matter of furrowing before 
the Institution of Mechanical 
Engineers of Birmingham as an 
action well known by engineers 
to be due to alternate buckling 
—or, indeed, to anyone who had 
bent to and fro a piece of wire or 


fact that the unstayed barrel 
cannot be thoroughly examined 
without drawing the tubes, 
thereby enabling the furrow to 
enlarge itself unnoticed. 

“The inside fibres of a plate 
bent up while cold are necessarily 
initially in a state of compres- 
sion. When the pressure from 
the inside comes on, striving to 
form a perfect cylinder, the plete 
gets bent to and fro by its own 
elasticity on one side, and by the 
pressure on the other. If the iron 
be brittle, it may crack right 
through; if ductile, the outside 
fibres gradually lose their elasti- 
city, and, necessarily aided by 


plate. other causes, crack away. This 
action is progressive, and proba- 
bly very rapid towards its later 
stages. Once a weak place 
formed itself it would have to do more and more of the 


work. Even when pulled by the direct tension of the testing 
machine, a lap-joint bebaves in a somewhat similar way. For 
instance, a fin. lap, solidly welded by Bertram’s process, has ouly 
half the strength of the solid plate; while the gin. lap-weld has 
actually two-thirds of the strength of the solid plate. 









































‘There is, however, another important appearance’to be noted with 
respect to these furrows. An iron cylindrical vessel under internal 
pressure would, of course, rupture long before it could assume a 
spherical shape, from its ranges of elasticity and of ductility being 
so short. But it may besaid to be undergoing three distinct stresses 
in as many directions. There is a stress acting on the ends, and 
tending to rupture the boiler in two halves in a direction parallel to 
the axis; there is the stress which is hoop tension in a true circle, 
but which acts with a cross bending strain in an ordinary boiler; 
and there is the stress which tends to make it assume the shape.of a 
barrel, or to bulge it out in the centre of its length. The precise 
action on a material of several strains like this is a portion of the 
strength of materials which is still completely unknown. Its pro- 
bable «ffects might be illustrated by the ease with which a stretched 
india-rubber ring is cut through with a knife, or that with which a 
column under compression is broken by a blow from a hammer, or 
by the similar ease with which a tube under tension is split by a 
sharp blow; in fact, the operation of caulking a defective boiler 
under steam seems thus to often give it the finishing stroke which 
causes an explosion. The new boiler which burst from a defective 
plate at the Atlas Works, Manchester, in 1858, and that which burst 
through a crack at a longitudival joint last January, at Peter- 
borough, both gave way whilst being caulked. ‘This again accounts 
for the fact that adjacent boilers sometimes explode one after the 
other, pointing, at the same time, to the danger into which a sound 
boiler may be thrown by an explosion. Upon the same principle it 
is probable that the modern guns, built up from strained rings, will 
be easily put hors de combat by shot. The probability is that a 
vumber of simultaneous strains in different directions diminish the 
elasticity of the material that would allow it to yield in any given 
direction. However this may be, it will be seen that it is only the 
pressure on the ends of the boiler acting parallel to the axis, and 
tending to tear the cylinder through transversely, which bears fairly 
on the rivetted joint, or rather on that metal between the rivets 
which is left after punching. Unless the cylinder be perfectly cor- 
rect inside, the circumferenti.l strain resolves itself into cross 
bending, shif'ing the dangerous section from the iron left after 
punching to the metal at the over lap. With respect to the stress 
tending to bulge the cylinder in the centre, it is clear that if we sup- 
pose a strip cut out from the entire length of the boikr, erch 
portion of the length of this strip could be regarded asa beam under 
an uniformly distributed load. As, however, with the lap joint there 
is a double thickness of metal transversely, that joint is the strongest 
and stiffest portiun to resist the stresses tending to bulge out the 
cylinder in the middle, and also to tear it into two halves. This 





* Organ iar de For ctr dee des BisenaliuWweseus, 1804, p. 159, 


t “ Recent Practice on the Locomotive Engine,” p. 5. 





affords some justification for the belief of old boiler-makers, before | 
rivetted joints were tried under a direct tensional load, that the 
joints are the strongest parts of the boiler. And, indeed, this is 
what we find in practice. The thinnest portion of the longitudinal 
furrows is generally exactly in the middle of the plate, and this is 
caused by the longitudinal stress, which is acting at right angles 
to the transverse cross-bending stress. A strip cut from joint to | 
joint is, in one respect, in the condition of a beam supported at both | 
ends, uniformly loaded throughout its length, and, according to | 
known principles, therefore giving way in the middle.” . . . . 


Now if there be any virtue in words, it is clear that Mr. D, K. Clark 
simply assimilates the strain on a lap-joint, when made up into a 
boiler shell, to the tension which it undergoes by means of the | 
straight pull of a testing machine. Amongst other little things for- | 
gotten by him is, therefore, the tendency of the imperfectly cir- | 
cular shell to form a correct circle. This does not, correctly 
speaking, cause what Mr. Clark terms “ indirectness of strain,” but 
complete cross-bending. Perhaps Mr. Clark will oblige one with 
explanation of the fact that butt-joints, with a covering strip inside, 
and with which, in the testing machine. there can be no “ indirectness 
of strain,” also lead to furrowing, while, when the — is outside, no 
furrowing is found to take place. Mr. D. K. Clark next states, “ in 
‘‘ addition, my explanation of the destructive action of unequal ex- 
“ pansion of the fire-box of locomotives and the shell, upon the stay 
“ bolts, in straining them laterally beyond the limits of elasticity, and 
‘thus permanently weakening them, was publisked at the same time 
“ a Practice,” pp. 16 17], and, I think, anticipates al/ that Mr. 
“ Paget has just written on tho same subject.” Having been vain! 
striving to find an application of this assertion, perhaps Mr. D. K. 
Clark will kindly substantiate it by pointing to the passage in his 
work. I see, however, that, at page 10, the author proposes to 
strengthen fire-box stay bars “ by straining them beyond the limits 
of elasticity,” an operation which appears to “ destroy ” stay bolts, 
though it improves stay bars. 

The orly information I have borrowed from Mr, D. K. Clark's 
book on “Recent Practice in the Locomotive Engine” are the 
results he publishes of the tests conducted by the Admiralty on 
Bertram’s welded joints. This I have smnoartgn iv a reference. 


A. Pager. 
18, Adam-street, Adelphi, W.C., 15th May, 1865. 








UNIFORM STRESS IN GIRDER WORK. 

Si,—In your report of Mr. Reilly’s paper you give the results of 
his calculations with respect to the uniformly varying stress, which, 
he states, trough-shaped booms in compression sustain. You leave 
out, however, the hinge on which those calculations hang, viz., the 
assumptions made with regard to the action of the molecular forces 
at the section. After carefully reading over the note, and the article 
in Professor Rankine’s book referred to, 1 imagine the assumptions 
to be these :— 

“ The actual stress per square inch along a horizontal line through 
the centre of gravity is equal to the mean stress per square inch.” 

“The stress per square inch at any other point is equal to this 
mean stress, increased or diminished by a stress, which varies directly 
as its distance from the line through the centre of gravity, which 
line is, with regard to these last strains, a neutral axis.” 

I possibly may not have rightly stated the assumptions. If I 
have, I am at a loss to understand the reason of their adoption. 
The results deduced, are, unless I am again in error, 

Ist. The stress on the lowest corner of the vertical plates to 
which the diagonals are attached is 12} tons per square inch. 

2nd. On the extreme edge of the horizontal plate only half a ton 
per square inch. 

From the equation and the other data in the paper, the stress per 
square inch at *537 square inch from the top is 1°17 tons. Taking a 
n.ean of the two estreme stresses, the stress per square inch on a din. 
plate at the top will be only ‘8 tons, or possibly less than one-fifth 
of the results the designer on the average theory expected. The 
disturbing effect, too, of this uniformly varying stress attains its 
maximum at the centre, where the engineer has hitherto placed his 
reliance on additional top plates, thus rather weakening than 
strengthening the girder, Near the end the plates forming the top 
of the boom are fewer, and the side plates occasionally thicker, so 
that the magic centre of gravity sinks on In the instance taken 
the vertical plates are 10in. deep ; the angle iron is probably 3in., so 
that there is a clear depth of 7in.. of say }in. plate, without lateral 
stiffening, scarcely even at the intersection of the diagonals, if they 
are attached by pins. This plate must, nevertheless, near the centre 
of the girder at its lowest point sustain a stress of 127 tons per 
square inch of section without bending or buckling. Granting that 
“the real strength of every structure is inversely proportional to 
the greatest strain suffered by its weakest member,” an increase of a 
few inches in the depth of the vertical plates, in the instance quoted, 
according to Mr. Reilly's hypothesis, must involve certain failure. 
I think, however, the fact that bridges with trough-shaped booms 
do not exhibit signs of failure at the lowest edge of the vertical 
plates, proves the falsity of the hypothesis. 

The following assumption gives exactly opposite results :— 

“The stress on the horizontal plates and irons of the booms is 
conveyed to them from the diagonals by means of a vertical plate or 
plates rivetted to the angle iron; these vertical plates in addition 
serving as stiffness to the boom in compression.” 

This may not be absolutely true, but 1 venture to think it is 
nearer to the truth than the other; more nearly true at the centre, 
where the diagonal strains are slight, and, consequently, the greater 

art of the boom strain independent of the adjacent diagonals, and 
ess so near the ends, where the diagonal strains are large. 

By compounding the results of the two assumptions, designers of 
trough-shaped booms may still have, what they scarcely could have 
if Mr. Reilly’s be correct, the consolation of faith in their stability. 

May 13th, 1865. W. D. 

(Mr. Reilly’s paper, as published in our pages, was reprinted 
verbatim from the abstract issued by the Institution of Civil Engi- 
neers.—Ed. E.] 
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Fures, Tullins, France, 

17. Louis Gouppere, Love-lane, London, *“* An improved belt for ladies’ 
wear,” 

18. Grores Hopeson and James Pitt, Cleckheaton, Yorkshire, ‘‘ Improve- 
ments in drilling apparatus for hand or steam power, adaptable also 
as a vice and for lifting purposes.”— Petitions recorded 3rd January, 1865. 

5 Ager, European Coffee-house, London, “ Improvements in fan 

lowers." 

24, Dionisio Vericcnto, Queen-street, Oxford-street, London, ‘‘ Improve- 
ments in the construction of spring mattresses and liasses."” 

28. WittiamM Henry Roy, Upper Woburn-place, Euston-square, London, 
“Improved means of checking the receipts of railway clerks.”— Petitions 
recorded 4th January, 1805. 

82. Joun WiLtiAM BranrorD, March, Cambridgeshire, ‘Improvements in 
washing, squeezing, and mangling machinery.” 

33. Joun MaLssury Kirey, Northampton, “ Improvements in the means 
of and apparatus for g ting steam and heat.” 

34. JoexrH Sksuton, Lostwithiel, Cornwall, “ Improvements in ploughs.” 

39. THoMAs PickrorD, Fenchurch-street, London, ‘Improvements in 
preparing and keeping atrated beverages.”—Petitions recorded 5th 
January, 1865. 

42. Jutes Lenavupy, Paris, ‘A new system of boiling grain sugar in 
vacuo.” 

47. Watter Curisropner THurG@aR, Norwich, ‘‘ A new or improved 
method of keeping the substance of eggs fresh and sweet.”—Petitions 
recorded 6th January, 1865. 

56, BaRrowcLoven Wricut Bayt iey, Quadrant, Buxton, Derbyshire, and 
Witu1aM Heyry Batuey, Albion Works, Salford, L hire, “* Imp 
ments in producing and finishing photographs and photogrephic trans- 
parencies on paper and other suitable substances, and in the machinery 
employed therein.” 











111. Wiiu1aM Brookes, Chancery-lane, London. “ Improvements in steam 
engines.”—A communication from Philibert Vabe, Paris. 


break joint piece. This ring is grooved or recessed in i's external surface 
nearly the whole extent of its circumference, so as to form a reservoir or 





117. Wiiu1am WitKiss, Leicester, “ Impr in the ufact of 
looped fabrics in warp machinery.”—Petitions recorded \3th January, 


1865. 

146. Fraxcors Paut Henry Canvuzac, Rue de l’Echiquier, Paris, ‘‘Improve- 
ments in apparatus for ironing and dressing woollen and other tissues.” 
—A communication from André Lyon, Alger, Rue Napoleon, Paris.— 
Petition recorded 18th January, 1865. 

175. CHARLES SEARLE, South-street, G square, “ Imp n 
apparatus for securing studs and shirt fronts and lar garments.”— 
Petition recorded 20th January, 1865. 

247. SaMUEL TRULOCK, RicHaRD TruLock, and WiLLiaM TRULOcK, Essex 
Quay, Dublin, ‘* Improvements in breech-loading fire-arms.”— Petition 
recorded 28th January, 1865. 

320. WitttaM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the preparation of superphosphate of lime.”—A communication from 
Robert Barnhill Potts, Camden, New Jersey, U.S.—Petition recorded 4th 
February. 1865. 

321. Cuemests RopertT MarkHAM, Eccleston-square, London, ‘“‘A new 
method for removing or d ying the t of heavy bodies by 
means of an elastic machine or machines so as to prevent injury or 
damage from concussion, applicable to ships’ cables, ship and fort armour, 
railway trains, tenders to pierheads and floating piers, gangways, break- 
waters, and other similar structures, also a motive power.”—A communi- 
cation from William Graham MclIvor, Ootacamund, Madras, India.— 
Petition recorded 2nd February, 1865. 

348. WiLLIaM Epwarp Newton, Chancery-lane. London, “ An improved 
apparatus for separating grain.”— A communication from Henry Francis 
Hh , Cook, Illinois, U.8.— Pelition recorded 7th February, 1865. 

409. Witt1AM EpwarbD Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of sheet iron.”—A communication from Daniel Pratt, 
‘eo Ohio, U.S.— Petition recorded 13th February, 1865. 

446. CHARLES Ocravius StauNTON, Paulton-square, Chelsea, Middlesex, 
‘* Improvements in apparatus for lifting and tilting casks containing 
liquids.”— Petition recorded 16th February, 1865. 

609. DanigL Morais, Haslingden, Joserpu Morris, Ramsbottom, and JAMES 
Morris, Haslinden, cashire, ‘* Improve ts in apparat for 

pling and pling railway wagons or carriages.”— Petition recorded 
4th March, 1865. 


628. WiLLIAM RIDDLE, Guildford-road, South Lambeth, Surrey, “ Improve- 
ments in hooping or binding bales.” —Petition recorded 6th March, 1865. 
710. Grorce Evans, Notting Hill, Middlesex, ‘* An improvement in heels 
for boots, shoes, and other like articles."—A comunication from James 

Dunbar, Buffalo, U.S.— Petition recorded 14th March, 1865. 

836. WittiaM EpwWAaRD NewrTon, Chancery-lane, London, “ Improvements 
in the manufacture of ink.”—A communication from Josiah Vincent 
Lavers, Sydney, New South Wales. — Petition recorded 24th March, 1865. 

844. Henry CotumBus Hurry, Hereford, “ Jmprovements in railway points 
and switches,”—Vetition recorded 25th March, 1865. 

1024. Steruen Warieut, Smethwick, Staffordshire, “ Imp its in 
carriage and other wheels and in connecting or fixing the said wheels to 
their axle boxes.”"— Petition recorded 11th April, 1865. 

1107. Henry CatpweLL, Oatlands House, sbillingtord, Oxfordshire, ‘‘ Im- 
provements in the construction of ships of war and floating batteries, 
part of which improvements are applicable to land fortifications.”— 
Petition recorded 20th April, 1865. 

1146. JouN FREDERIK CuRIsTIAN CARLE, Hamburg, ‘ Improvements in 
breech-loading needle guns fcr military and other purposes.”—Petition 
recorded 24th April, 1865. 

1165, CHARLES WILLIAM Heaven, Birmingham, ‘‘A new or improved 
fastening for fastening articles of dress, which said fastening is also 
applicable to the joining of belts and bands and to other like purposes.” 
Petition recorded 26th April, 1865. 

1175, JoserH WiLson LOwTHER. Manchester, ‘‘Certain improvements in 
apparatus for lubricating frictional surfaces and in the lubricant to be 
employed therewith.” 

1185. WiLLIaM Epwarpd Newron, Chancery-lane, London, “ Improvements 
in artificial arms and hauds."—A communication from Thomas Uren, 
New York, U.S.— Petitions recorded 27th April, 1865. 

1219. WiLLI«m Eowarp Newton, Chancery-lane, London, “ An improved 
manufacture of waterproof fabrics."—A communication from the 
American Waterproof Cloth Company, New York, U.S.—Petition 
recorded 1st May, 1865. 

1233, Geor@® TOMLINSON Bousrieip, Loughborough Park, Brixton, Surrey, 
** Improvements in machines for dry ing and stretching wo: len and other 
textile fabrics."—A communication from Jovxeph Sprague Winsor, 
Providence, Rhode Island, U.S.— Petition recorded 3rd May, 1865. 

1256. Epwarp Ricuakison, Ravensthorpe, Mirtield, Yorkshire, ** Improve- 
ments in means and apparatus for producing or effecting fog signals.” — 
Petit-on recorded 5th Moy, 1865. 

1271. Witttam Cuark, Chancery-lane, London, ‘‘ Certain improvements in 
machinery tor setting and distributing printing types.”— A i 

















P for oil or other lubricant which is supplied by a pipe or pipes 
attached thereto, and extending sufficiently above to pass through ‘an 
openiog or openings in the cylinder cover when the piston or bucket is 
raised to the top, the tubes and openings being provided with steam-tight 
covers. Or the lubricant may be applied through a hole bored longitndi- 
nally in the piston or pump rod, and connected by a pipe or pipes to the 
recess in the packing ring. By this means the lubricant may be applied to 
the inner surface of the cylinder without being brought into direct contact 
with the steam or other motive power element, and thereby prevent undue 
waste of the lubricant. 
2738. M. P. W. Boutton, Tew Park, Oxfordshire, “ Obtaining motive power 
JSrom steam and aeriform fluids and liquids.”— Nated 4th November, 1864. 
This invention relates to improvements in obtau..., ..i.ve power from 
steam and form fluids and liquids, and has more particularly for its 
object to enable steam and aeriform fluids to be used for the production of 
motive power at a higher heat than can now be done with advantage. One 
method is as follows :—Steam or vapour is admitted into the upper part of 
a cylinder in which a piston works vertically. Attached to this piston, on 
its upper side, is a cylindrical body nearly fitting the cylinder, but not 
touching it, and b this inner cylindrical body and the cylinder isa 
liquid, the boiling point of which is higher than that of the vapour 
employed. The cylindrical body is of greater length than the stroke, so 
that the piston and the lower part of the liquid never come in contact 
with that part of the cylinder with which the heated steam or vapour 
comes in contact. The upper part of this liquid is heated by the vapour 
which comes in contact with it, and may be heated by other means, so as 
to be kept somewhat higher in temperature than that vapour, while the 
lower part is kept cool by conduction from cool liquid, so as to havea 
temperature at which a piston can be worked without difficulty in a 
cylinder. To impede circulation of this liquid, liquids of two specific 
gravities may be employed, the heavier being at the bottom. The heat 
abstracted from the liquid for the purpose of cooling it may be utilised by 
employing it to heat the liquid made use of iu the boiler, or to generate 
inflammable vapour, which may be used as fuel. Two pistons of this kind 
may be employed connected with the same axle or machine, or performing 
work while the other makes the return stroke. And any number of such 
pistons may be employed to work a common axle, or give motion to one 
machine, A piston of this description may be employed as the rod of a 
valve.—Not proceeded with. 








Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ym - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
larness, dc. 
2662. J. CRAVEN and S. Fox, Leeds, ‘“‘ Railway rolling stock and agricultura! 
and traction engines.” —Dated 27th October, 1864. 

This invention relates to the axles and bearings of railway rolling stock and 
agricultural and traction engines, and the improvements consist in a peculiar 
construction, arrangement, and mode of operation thereof, whereby the 
wheels are capable of self-adjustment to the lines of rails, so as to run upon 
sharp curves without danger of running off, or increasing thefriction of the 
wheels on the rails, and. q ly, iding the present wear and tear. 
Each wheel is fixed upon a separate axle, and the inner ends of the two 
axles to each pair of wheels are supported in moveable bearings carried in 
each end of a connecting link, or the twoarms of alever, placed intermediate 
betwixt the two wheels and hinged in the middle on a stud fixed to the 
framing of the engine or carriage, so as to be capable of swivelling thereon. 
The outer ends of the axles are supported in the usual kind of axle-boxes, 
which are formed and arranged s0 as to allow oscillation of the axles. ‘The 
lever bearings of one pair of axles may be connected diagonally by a rod to 
the lever bearings of the next pair of axles.—Not proceeded with. 

2663. W. ConGaLton, Austinfriars, London, “ Fitting sails to] ships and 
other vessels.”—Dated 27th October, 1864. 

For this purpose the patentee attaches to the sail, at intervals across it 
between its upper and lower edges, parallel, or nearly parallel, to such 
edges, or to the yard, and in a horizontal, or nearly horizontal direction, 
a number of tubes, or tubular or other spara, which he connects with the 
mast, or with framework or arrangements attached or fitted to it, sothat the 
sail may turn or work thereon to the required extent, as on a centre or 
axis, and it may be adju-ted to a desired angle. By means of these said 
tubes or spars the sail will be prevented from bellying, and will be pre- 
sented to the wind so that the wind will blow on its whole surface at the 
same angle, and its whole surface will be kept flat or nearly so. The sail 
so arranged will not require furling,and it may be reefed from the deck 
with ease. 

2670. W. DowLEy, Southampton, “‘ Apparatus for enabling the passengers in 
@ railway carriage to attract the attention of the guard and driver."— 








tion from Abiel Abbot Low, Josiah Orne w, Edward Hutchinson 
Robbins Lyman, Charles Frederick Livermore, Augustus Corcy Richards, 
= Charles Carroll Yeaton, New York, U.S.—Petition recorded 8th May, 





And notice is hereby further given, that ali ers having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
18th May, 1865. 

1608. 8d.; 1609, 8d.; 1610, 4d.; 1618, 4d.; 1614, 7s.; 1615, 4d.; 1616, 
8d. ; 1617, 2. 4d. ; 1618, 4d. ; 1619, 4d. ; 1620, 8d. ; 1621, 4d. ; 1622, 1s. ; 
1623, 8d. ; 1624, Is. 4d.; 1625, 6d.; 1626, 1s. 8d. ; 1627, 1s. 6d. ; 1628, 
1s. 6d. ; 1629, Sd. ; 1630, Sd. ; 163], 10d.; 1632, 10d. ; 1634, 38.; 1635. Sd. ; 
1636, 1s. ; 1637, 1s. 4d.; 1638, 6d. ; 1639, 8d.; 1640, 4d. ; 1642, 4d. ; 1643, 
4d. ; 1644, 8d; 1645, 1s.; 1646, 6d.; 1647, 4d. ; 1648, 10d. ; 1649, 10d. ; 
1650, 4d. ; 1651, 8d. ; 1653, 4d. ; 1654, 4d. ; 1655, 1s. ; 1656, 4d. ; 1657, 4d.; 
1658, 1s. ; 1659, 4d. ; 1660, 1s. ; 1664, 10d; 1605, 10d.; 1666, 8d.; 16¢8, 
8d. ; ere, 4d. ; 1670, 8d.; 1671, 1s.; 1672, 4d.; 1673, 6d.; 1674, 10d. ; 
1675, 8d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
'HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 

2674. G. RypiLL, Dewsbury, “‘ Hydraulic engine and pump for obtaining a 
motive power, or giving power to hydraulic engines or balance engines or 
pumps.”— Dated 8th October, 1864. 

This invention consists in making a hollow cylinder or sphere of cast 
iron, or ~_— metal, and of any required strength or length, with an 
opening in both the bottom and top thereof, to admit of a piston rod of 
equal di ter passing through the top and bottom of the said cylinder or 








61. Tuxornitus Horrex, South-square, Gray’s-inn, London, ‘‘ Imp 
ments in brushes for brushing the hair, which improvements are also 
applicable to brushes for other purposes.”—Petitions recorded 7th January, 
1865. 


64. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
machinery or apparatus for cleaning rice, coffee, and other grains or 
seeds having an outer hull or inner pellicle.”"—A communication from 
Nathaniel Greene and Walter Clement Key, Marseilles, France. 

71. Frieprich Wiese, Vienna, Austria, ‘* An improved method of preserv- 
ing from fire books and other articles in safes."— Petitions recorded 9th 
January, 1865. 

72. Epwin Prrtirt, Birmingham, “ Imp ts in giving permanence 
to and in or i glass transp positive photographs.” 

74. JoNaTHAN CLARK Brown, pn King’s, New York, U.S., ‘An 
improvement in machines for cutting match splints, toothpicks, and 
similar articles.” 

78. ADOLPH Myer and Moritz Meyer, Liverpool, ‘Imp t 
breech-loading fire-arms."—A communication from Wilhelm Gerhardt, 
Sch burg, H .— Petitions recorded 10th January, 1865. . 

85. Wiliam Epwarp Grogs, Weliington-street, Strand, London ‘An 
improved apparatus for cutting iron, gas, or other pipes.”—A commu- 
nication from Jules Chartiez, Faubourg St. Martin, Paris. 

86. WiLL1aM Epwarp Grpes, Wellington-street, Strand, London, ‘“ Im- 
roved pincers for gas avd other pipes."—A communication from Jules 
hartiez, Faubourg St. Martin, Paria. 

92. Joun Fry Heatues, Portsmouth, Hants, ‘Improvements in the 
construction of keys and locks.”— Petitions recorded 11th January, 1865. 
99. Epwaxp Tuomas Hugues, Chancery-lane, London, “ Improvements in 
elastic mattresses and bedding."—A communication fom Madame 

Lelarge, Lyons, France.—Petition recorded 12th January, 1865. 














eanne 
110. Wiutiam Sarre Lonenives, A Iron and 
JamMEs Masu, Bowden, Cheshire, “‘ Improvements in furnaces. 





sphere, with stuffing-boxes at each end, according to requirements, on to 
which piston rod the inventor attaches a weighted piston or pistons, 
plunger or plungers, made of iron, lead, brass, copper, or any other metal 
or mixture of metals or stones; or he coats or covers the said weighted 
piston or plunger with any metal or material whatsoever to prevent pene- 
tration of water or any other liquid or fluid into the weighted piston or 
plunger working inside the cylinder or sphere, which piston or plunger he 
makes of any required shape or form. He then charges the cylinder or 
sphere with water, or any other liquid or fluid, and according to the weight 
or weights of the piston or plunger within the cylinder or sphere, he brings 
in contact with the water, liquid, or fluid in the cylinder or sphere a 
hydraulic ram, force pump, plunge pump, lever, or screw, in order to give 
any required pressure to or upon the water or liquid or fluid in the 
qhade or sphere, so that a pressure of the same specific gravity may be 
given to the water, liquid, or fluid inside the cylinder as that of the body 
of the weighted piston or plunger, which causes the weighted piston or 
plunger inside the cylinder or sphere to be moved up or down with the 
application of a very small force. This method of cylinder or sphere, and 
piston or plunger, as described, with piston rod working through the top 
and bottom of cylinder or sphere is easily attached to any engine beam, 
crank, or pump, made to any required form.—Not with. 

2711. J. Drury, Biland, near Halifax, “Steam or other motwe power 

engines."—Dated 2nd November, 1364. 

This invention relates to the pistons and air pumps of steam or other 
engines, and the improvements consist in a peculiar form or construction 
and lication thereto of metallic packing capable of receiving and 
retaining oil or other lubricant for distribution thereby on the inner 
surface of the cylinder or pump barrel. This packing is 
structed in one ring of sufficient breadth to fll Letwixt the top and bottom 
flanges of the piston or pump bucket cut at one part to allow expansion in 
the usual manner, each side of the cutting being provided with a block or 





Dated 28th October, 1864. 

This i ion consists in adapting a lamp or visible signal to a vertical 
rod or tube, which is capable of being pushed up by means of a strong 
spring. so that the lamp may be seen above the roof of the carriage.—Not 
proceeded with. ° 
2672. G. AeER, Walthamstow, Essex, ‘‘ Protecting the bottoms and sides of 

ships and vessels.” —Dated 28th October, 1864. 

For this purpose the i heathes the bot and sides of the ship 
or vessel to the required height, with plates of sheet lead of suitable size 
and thickness. These plates he attaches to the ship’s b ‘ttom and side by 
means of cement, marine glue, or other suitable adhesive matter, or by 
rivetting, soldering, or other known means,— Not proceeded with. 

2677. H. A. Jowett, Hayes, Middlesex, J. E. Jowett, Sawley, Derbyshire, 
and J. B. Muscnamp, Pembroke-road, Kensington, London, “ Construc- 
tion of rails and bearers for the same for the permanent way of railways.” 
Dated 28th October, 1864. 

This invention consists, chiefly, in forming the rails with a rectangular 
groove upon the sides running from end to end, and in securing said rails 
in position by the use of plates or bearers, one edge of which is inserted 
into the grooves, the other edge being secured to the sleepers, thereby dis- 
pensing with the use of the ordinary chairs and keys. The invention 
further consists in the mode of uniting the adjacent ends of the rails. 

2691. G. Davixs, Serle-street, Lincoln’s-inn, London, ‘* Apparatus for warm- 
ing and cooling railway carriages.”"—A communication.—Dated 31st 
October, 1864. 

This system of warming railway carriages is characterised by the employ- 
ment of a special carriage which contains the warming apparatus (properly so 
called) and the accessories which are attached thereto, such as the coal box, 
water tank, and a box for the junctionsor couplings. This carriage is placed at 
the head of the train between the tender and the luggage van, so that thecold 
air which it is intended to heat can be passed thence into the carriages of 
different classes, and even into the guard’s box and luggage vans if desired. 
The warming app 8 posed of a furnace heated by any suitable 
combustible which elevates the temperature of the air coming from the 
exterior, This air is forced to pass several times through passages which 
surround the furnace before being distributed to the carriages. The air 
thus raised to a convenient temperature (which may be indicated by a 
thermometer) is distributed by means of tube placed below the frame of 
each of the es. This tube is provided with several branches intended 
to distribute the warm air by means of foot warmers and perforated tubes 
into the several compartments of the first, second, and third class carriages. 
—Not proceeded with. 

2698. W. E. Gener, Wellington-street, Strand, London, ‘‘ An improved axle.’ 
A communication.— Dated 1st Norember, 1864. 

In performing this invention the inventor proposes to place on that part 
of axle subject to wear, in other words, the rubbing surface, and on each 
side thereof, a nut or convex projection in form of a wheel, about three 
parts of an inch in height, and one to two inches in thickness or breadth ; 
this projection gives a solid immovable mass, as it forms part of the axle. 
He places on the outer periphery of this couvex projection the half of a 
concavity absolutely of the same dimension in the interior as the pro- 
jection ; he fixes this firmly by its tw» ends to the second axle fixed to the 
springs, or to the side framing of the carriage ; then he places the lower 
half of the projection on the movable axle on the other half of the con- 
cavity, and attaches or fixes them by the two ends as directed in respect to 
the first moiety. these means he diminishes by, at least, a third the 
length of the rubhing surface of the axle in the axle box, and fixes, in the 
most secure manner, the carriage to the movable axle, without danger 
from lateral or other shocks. ‘Yo facilitate the lubrication of this movable 
axle, he makes on or in the upper concave part a small opening commun i- 
cating with the upper convex part in such wise that, whether the carriage bela 
van or wagon heavily loaded, or other vehicle, this operation is easi:y 
effected. It is evident that the above described improvements ae 
peculiarly applicable to carriages when the reads are straight or slightly 
curved, but to render the system applicable to all roads whatever, he adds 
the following arrargement to the ends of the axle and in the boss or 
nave or box of the wheel With the part of the axle entering in the 
nave of the wheel he makes a screw, with its end firmly fixed to the 
nave; he ther makes a channel for the screw. The inventor observes 
that the box need beno longer than necessary to allow the formation of 
this channel for the screw. At both ends of the axle he has a small 
square end destined to receive a nut secured in position by a pin. The 
reason for placing this nut is that it stops any excessive unscrewing of the 
wheel, and prevents it leaving the axle. It also prevents the channel of 
the screw from being driven in and, consequently, broken. The wheel 
being fixed upon the axle and the nut in its place, he covers the end of 
the axle with a cap to hide the said nut and pin. This arrangement will, 
in t , permit the wheel on the inside of the curve to unscrew of 
itself, and either to remain still, or, better,to turn slowly while the opposite 
wheel advances. To obtain this result, a right and a left hand screw must 
be used. The whole will operate without shock if care be taken to 
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leave the screw to work easily in its channel. He adds, without fear, the 

screw forming the end of the axle to stop the wheel or hinder it from 

making four or five turns according to the length of the screw channel. 

The turning finished, the unscrewed wheel resumes its course, the screw- 

ing and unscrewing taking place mechanically or without assistance.— 

Not proceeded with. 

9701. W. Rick, Boston, “ Applying the wheels and axles of railway and other 
carriages.” — Dated 1st November, 1864. 

According to this invention the wheels are not only free to turn on their 
axles, but the axles themselves are free to turn also. The ends of the 
axles, as heretofore, arc received into bearings such as are now employed, 
and are lubricated as heretofore, and te centres of the bosses or naves of 
the wheels are suitably formed to turn freely on the axles, they net being 
keyed thereon. The parts of the axles on which the wheels are received, 
and the interior of the naves, as is well understood, are prepared and fitted 
accordingly, and they are lubricated either from the same boxes as the 
other parts of the axles or separate provision ix made for lubricating those 
— In like manner the wheels and axles of other carriages may both 

made free to turn. 

2708. J. FURNEVALL, Haslingden, aad G. Keiauury, Burnley, “ Combining 
railway wheels and axles.”"—Dated 2nd November, 1864. 

This invention consists in keying one of the wheels to the axle and 
allowing the other wheel to 1un loose on the same axle between two 
shoulders, one of which may be forged with the axie or shrunk thereon, 
and the other secured thereto by a screw nut or in any other convenient 
manner ; or both the shoulders may be secured by nuts or otherwise. By 
thus combining ;railway wheels and axles, the friction caused in going 
round curves is avoided, and the strain on the axle owing to the unequal 
wearing away of the tires is also prevented.—Not proceeded with. 

2712. F. J. Scorr, Newcastle-upon-Tyne, “* Apporatus for signalling between 
passengers and guards or others on railway trains."—Dated 2nd 
November, 1864. 

To each compartment of the carriages the inventor applies a shaft with a 
handle in position to be acted upon by the passengers, and a spring ratchet 
or other suitable means of imparting motion by a line, chain, wire, or rod, 
to another shaft having two arms and an upright affixed to it, together 
with a wheel at one end and aspring ratchet with cord and balance weight 
at the otherend. Upon the upright is placed a lamp, and a piece of flat 
perforated iron or other suitable day and night signalling apparatus. 
Upon motion being given to the handle by a passenger, the signals are 
brought into view at the side or top of the carriage. In place of a balance 
weight to act on the danger sigual, the same effect may be obtained by the 
use of a wire or other connector pulling on the ratchet.—Not proceeded 
with. 

2713. J. WALKER, Regent-street, London, “ Making signals in carriages."— 
Dated 2nd November, 1864. 

This invention consists in placing fan blades, either vertically or hori- 
zontally, on the top or side of railway or other carriages, which compress 
the air into a narrow tube, in the mouth of which a whistle is titted, when 
the blades are aliowed to rotate, and in fitting a stop or detent to prevent 
the rotation of the blades, which stop is capable of being withdrawn by a 
cord, rod, chain, or spring, from the inside of the carriage, when a signal 
is to be made. On the detent being withdrawn, the rotation of the fan 
consequent upon the passage of the carriage through the air, compresses 
the air into the narrow tube and sounds the whistle as long as the fan is 
allowed to rotate. In some cases the inventor dispenses with a fan and 
uses a box or case with an entrance aperture fitted with a valve, and an 
exit aperture, to which a whistle is fitted either directly or through a tube. 
He then connects the valve with a pull inside the carriage, so that on its 
being withdrawn the whistle will be sounded.—Not proceeded with. 

2721. W. Newsoup, Liverpool, *‘ Apparatus by which the proprietors of 
omnibuses and other vehicles can ascertain the amount of money received 
by the conductors.” —ated 3rd November, 1864. 

This inve:tion is carried out as follows:—The person in charge of a 
vehicle applying for hire has delivered to him by the proprietor a number 
of tickets, cards, tokens, or medals, with any suitable printing or device 
thereon. Each of these, called checks, represents a certain value, and has 
to be accounted for. When a passenger is in or on the vehicle, say when 
he enters, pays his fare, or leaves, he has delivered to him by the conductor 
guard, or driver in charge, one of the above mentioned checks; this he 
places in the apparatus hereinafter described provided to receive the same. 
At the entrance door on the top, or at such part or parts of a vehicle as 
may be convenient to a person’s hand, there is or are one or more slits or 
openings to receive the checks. The said slits or openings are formed in 
or on fiat pipes or passages, which lead to’a c!osed box or several boxes of 
metal or other strong material, each with one or more compartments 
therein, say two, to receive inside and outside passengers’ checks, the key 
or keys of the box or boxes being in the possession of the proprietor, At 
night lamps could be placed close to the slits or openings.—Not proceeded 
with. 

2724. J. G Rowk, Queen’s-sguare, Westminster, “ Safety apparatus applicable 
to railway trams.”— ated 3rd November, 1864. 

The object of tuis invention is to provide additional safety for the public 
upon railways by enabling the guard of a railway train to communicate at 
any time by signal with the engine driver through the agency of com- 
pressed air, and to apply the break apparatus to the wheels of the vans 
or carriages or to the railway metals, with increased force through the 
game agency, or through the agency of any liquid not liable to freeze.— 
Not proceeded with, 

2737. R. R. and R. T. Bow.ey, Charing-cross, London, *‘ Spurs.” —Dated 4th 
November, 1864. 

This invention relates to spurs formed with plugs or pins for 
attaching them by sockets or holes to the heels of boots. The mode here- 
tofore practised of constructing spurs formed with plugs or pius has been 
to fit the said plug or pin in a direct line with the neck of the spur. Now 
this inveation consists in forming the said plug bent or cranked, so a3 to 
bring that part of jthe plug or pin that fits into the socket or hole in the 
heel of the boot in a line with the boss or projection of the spur wheel 
which is employed to conceal the box or hole in the heel of the boot; by 
these means the spur is raised higher on to the seat of the boot than when 
the plug is formed straight, as commonly practised. 

2747. J. D. Youne, Duke-street, Adelphi, London, “ Construction of rolled 
iron railway bars or metals, girders, beams, ioists, and angle irons.” — 
Dated 7th November, 1864. 

The patentee claims, First, the construction of rolled iron railway bars 
or metals, whether double or single headed, with a corrugated web, as 
described. Secondly, the construction of girders, beams, joists, and such 
like structures with the web, which is united in rolling to the flanges or 
tables, or single flange or table, formed of rolled corrugated irou, as 
described. Lasily, the construction of angie irons with oue or both webs 
or limbs corrugated for the purpose described. 


Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
2657. J. WALMSLEY and N. G. PITMAN, Ihell-stveet, Falcon-square, London, 
** Improvements mm the manufacture of cord, applicable to the manusac- 
ture of Jringes.”—Dated 26th October, 1864. 

In the manutacture of cord according to these improvements, for the 
manufacture of fringes, and for other purposes, two or more threads, each 
composed of twisted yarn, are together progressively wound upon a tube 
or hollow spindle, by which these threads are formed into coils of a tubular 
form ; and as thus formed these coils of thread pass off this tube or hollow 
spindle on to a thread, which thread forms a core in the coils, and, at the 
same time, the tube or coils of thread, with this internal thread or core, is 
twisted on to another thread, which then becomes a general core to the 
whole. By these means a novel character of cord is obtained. Two or 
more of such cords, or parts of one of such cords, may be twisted on to 
exch other, and used in the manufzcture of fringes, and for other purposes. 
‘tie threads wound on to the tubes are supplied from bobbins carried by 
2 revolving plate, to which motion is given by a gut or band; and the 
threads forming the core in such tube, and those of the general core, are 
twisted together by being held by a revolving spindle, to which motion is 
given by a gut or band, while a traversing motion is given to parts to 
admit of the tube, formed of the coils of thread as progressively pro- 
dneed, being delivered on to its core, and the clearance of the cord as it is 
produced. 

2660. J. Su“LMERDINE, Manchester, ‘‘Coiton gins.”"—Dated 27th October, 
1864. 





These improvements are applicable to that class of cotton gins known as 
“ Macartiny’s,” and their object is to prevent the grid, through which the 
seeds pas-, from becoming choked, and the improvements consist in apply- 
inz an oscillating or vibrating comb or touthed bar, 80 arranged that the 
teeth of the comb or bar will pass through the spaces of the grid from the 
back to the front side,.when the said cotton is fed, there being sufficient 
space to allow the seeds to pass under the toothed bar or comb, This 
toothed bar or comb drives the said cotton backwards at each vibra- 
tion, clears the grid, and loosens the fibre from the seed.—Not proceeded 
with. 

2661. J. Stono and W. Pouwock, Levan Bunk Works, near Bonhill, Dum- 
bartonshire, * Apparatus fur tramping, wringing, and delivering yurns 
in connection with dyeing and bleaching processes.” —Dated 27th October, 


1864. 
This invention cannot be described without reference to the drawings. 
2668. J. and H. CHARLTON, Strangewavs, ond J. O. CurisTiaN, Manchester, 
** Sizing, dressing, filling, and stiffening yarns, or fSubrics composed of 
cotton, linen, silk, wool, or other sllrous materials or paper, whereby 
such materials are also rendered non-injlammable.”—Dated 27th October, 


1864. 
This invention consists in the use and application of hydrochlorate of 





baryta, or chloride of barium, to the sizing, dressing, filling, and stiffen- 
ing yarns or fabrics, or in the manufacture of paper. The bydrochlorate 
of ta is to be dissolved and made into a solution of any required 
strength, and may either be applied to the materials alone, or the solution 
thereof may be mixed with gum, starch, flour, farina, or other sizing mate- 
rials, and so be applied to the fibrous materials ; or it may be mixed in the 
pulp or half-stuff in the manufacture of paper. 
2676. J. Hartsnorn and J. Gapssy, Nottingham, “ Manufacturing lace in 
twist lace machines.” — Dated 28th Octuber, 1864. 


the movable plate to slide from one side to the other alternately. In 
f ront of the seed tubes, and behind the coulter, he applies a 4 of a 
triangular form, which presses in the earth over the manure ready for the 
seed to fall. He also employs a revolving barrel or agitator in the seed 
receptacle to assist the supply of the seed to the valves and tubes. —Not 
proceeded 2rith. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 





This invention has for its object improvements in producing a p li 
description of weaving in twist lace machines, in order to produce in such 
machines imitation Maltese lace. The patentees are aware that, in the pro- 
duction of a somewhat similar description of weavinz, different combina- 
tions of threads have been proposed to be employed, as, for instance, one 
warp thread acting as a weft thread, with other warp threads; also two 
warp threads acting as weft threads, with other warp threads ; and wherein 
the warp threads, so used as weft threads, at each time of using them, form 
a double weft b the longitudinal warp threads, and also two warp 
threads acting as weft threads with warp and bobbin threads. And these 
improvements consist in the production of the character of weaving 
referred to by the use of one warp and one or more bobbin threads, acting 
as weft threads with longitudinal warp threads. The longitudinal warp 
threads, and also the weft warp threads, are capable of being traversed 
diagonally ; or the longitudinal warp threads, after working with one 
warp and bobbin threads as weft threads for a time, may be traverad 
and worked with the uext or neighbouring warp and bobbin as weft 
threads ; or, if preferred, the first warp thread, as before stated, may be 
traversed with the longitudinal warp threads, and made to act as a weft 
thread with a neighbouring bobbin thread in succession, as the form of the 
pattern desired to be made may require. The said warp and bobbin weft 
threads are separately used for the production of purls on the sides of the 
band of such weaving. The peculiarity of the weaving is that not only 
the warp threads which are used for the time as weft threads, but also the 
bobbin threads, which for the time are used as weft threads, are at each 
time of acting as weft threads used double—that is, two thicknesses of the 
threads lie side by side in the same opening between the longitudinal warp 
threads, the weft threads of the bands, when desired, producing purls, which 
puris may be twisted. 

2685. J. L. Norton, Belle Sauvage-yard, London, “ Tentering, stretching, and 
drying fabrics, &c.”—Dated 2Wth October, 1864. 

According to this invention the patentee makes a compound machine, in 
which drying cyiinders are used to commence the drying process before the 
fabric arrives at the tentering, and then the fabric as it continues to travel 
forwards has i's selvages placed on hooks or tenter pins, or otherwise held 
and when go held it is carried on and exposed to fu:ther heat sufficient to 
finish the drying and to set the fabric to the stretched width. Ia this 
manner a smaller anc cheaper machine can be used than has heretofore been 
required, as a much smaller extent of tenteriug surface is requisite. For 
these purposes, one or more drying cylinders is or are combined with a 
comparatively short tentering or stretching machive, and the fabrics are 
first caused to pass in contact with such drying cylinder or cylinders, and 
as the fabrics come from the drying cylinders they are received continuous! y 
on to the tentering or stretching machine, and are there stretched, and the 
drying is completed while the fabrics are passing through the tentering or 
stretching hinery. The Pp i hine is so a:ranged that either 
the arying or the tentering part of it may on occasion be used separately 
if desired. 

2709. E. Pitkineton, Bolton, ‘* Machinery employed in the manufacture of 
wadding and waterproof fabrics.” — Dated znd November, 1864. 

This invention cannot be described without reference to the drawings, 
2720, E. T. Huaues, Chancery lane, London, “ Manufacture of hats, caps 

bonnets, &c.’’— A communication.—Dated 3rd November, 1864. ; 

This invention consists in various improvements in the manufacture of 
tissue crape, and tulle crape, composed of silk, cotton, wool, goat’s hair 
and other textile materials, singly or combmwed, and plain or figuced: 
which crapes are to be formed of ali shades and colours, and can be applied 
to head dresses and other articles of wearing apparel, and other similar 
purposes, 

2739. T. N. Kirkuam, West Brompton, V. F. Enson, Highgate, and 
H. Brook, Austinfriars, London, ** Improvements in imparting lustre 
a in dyeing woven fabrics aud piece goods.”—Dated 4th November, 

864. 

For the purposes of imparting lustre to those classes of woven fabrics or 
piece goods which are capabie of receiving lustre by the action of hot 
water or steam, the patentees employ apparatus, by meaus of which the 
hot water or steam is alternately pumped or forced tirst in one direction 
then in the other, through several layers of the fabrics or goods, which are 
wound on perforated hollow cylinders, or laid between or piled ou pertorated 
surfaces of other forms. And in regard to drying woven fabrics or piece 
goods, the invention consists in pumping or torcing dry atmospheric air 
alternately through the same, first im one direction, and then in the other. 
the fabrics or goods being wound on to perforated cylinders, or laid between 
or piled on perforated surfaces, as before mentiched- ‘The atmospheric air 
is more or less heated as occasion may require, 

2743. D. ELLis and M. Hituas, Bradford, “ Improvements in weaving figured 
Sabrics, and in arranging Jacquard apparatus used therrin.—Dated Sth 
November, 1864. 

This invention is applicable particularly to fabrics consisting of a ground 
produced by the ordinary action of the Jacquard, interweaving the warp 
with a weft thrown from selvage to selvage, and of a figure produced on 
such ground by additional or ornamental shuttles or weft threads inter- 
woven with certain only of the warps. For this purpose, the warps with 
which the ornamenting weft threads weave, are, by the action of the 
Jacquard, lifted higher that the rest of the warps, so as to leave an open 
space or shed suitable for the passage of the additional or or ting 
shuttles. The same action which separates the warp for the passage of 
he shuttle from selvage to selvage of the fabric also separates them for 
the brocading or additional shuttles ; and as before-mentioned the warps 
which are raised to be wetted by the brocading or additional shuttles are 
lifted to a greater height than is necessary for the passage of the shuttle 
from selvage to selvage. In arranging the Jacquard apparatus for weaving 
figured fabrics in the manner above stated, in piace of having all the wires 
or uprights of two different lengths, the patentees tie the harness or 
mounting in the ordinary way to the long wires or uprights, and to each of 
the short wires or uprights they tie an additional cord, and connect these 
to the cords of the longer wires or uprights, so that when lifting the warps 
by the Jacquard apparatus those connected to the shorter wires or 
uprights (when these are raised) will stand above by those lifted by the 
longer wires or uprights, and so as to leave an open space or shed suitable 
for the passage of the additional ornamenting shuttles with their weft 
threads. Any desired number of such ornamentiug shuttles or weft threads 
may be empioyed, each producing a like ornamental device, 

2744. M. J. Roperts, Pendarrea, Breconshire, “ Apparatus for sprinkling 
liquids over wool, cloth, &c.”—Dated 5th November, i864. 

The wain features of this invention are comprised under the following 
heads :—First, the use of a reservoir for oil or other liquid, in which an 
apparatus revolves for the purpose Of mixing the liquid, while at the same 
time it raises that liquid high enough to reach a sprinkling or scattering 
disc or apparatus, and also simply raising the liquid to the height named 
without mixing it, as in the case of vil alone ; Secondly, raising the liquiu 
high enough to enable that portion of it that is not thrown upon the wool 
or other material to return by its own gravity iuto the reservoir ; Thirdly, 
the revolving apparatus described for the purpose of scattering liquids ; 
Fourthly, the returning the spare | quid into the main reservoir; Fitchly, 
the use of a partition tor protect.ng the liquid returning into the reservoir 
from being obstructed by the uuduiations caused by the revolving blades ; 
Sixthiy, the application of the apparatus described to the sprinkling of 
liquiu over textile bodies and all otner substances whatsoever. 

2745. H. V. ScatrerGcoon, Albany, New York, U.S., ‘* Cotton gins,”"—Dated 
5th November, 1864. 

This invention cannot be described without reference to the drawings. 














Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ge. 
2603. N. F. ANDRRASEN, Tr2falgar-square, London, ** Apparatus for dis- 
tributing liquid manure aud suwing seed.” —Dated 31st Uctober, Lsb4, 

In carrying out this invention the luventor proposes to cousteuct a cart 
body of an oblong form, supported by four wheels, the wain or larger division 
in trout of the body contaiuing the liquid manure, and the rear division or 
compartment containing the seed. ‘Tue axle of the main carrying wheels 
is furnished with a cogged wheel gearing intoa pivion, which causes a 
barrel or roller to revolve, which actuates a valve to regulate the flow of 
manure which passes down through a series or row of hollow coulters 
which cut a turrow in the land and supply the same with liquid manure, 
The pinion gears in turn with @ second toothed wheel, actuating another 
roller supplicd with vanes or wings, and working underneath the said 
receptacle, so as to take smull quantities uf seed therefrom, ani convey the 
same down hollow tubes oxed behind the couiters, sothat, as the apparatu. 
is drawn across the land, the operations of manuring and suwing seed are 
effected simultaneously. The rear wheels of the aypara_us may be elevated 
or vepressed by means of their sxie working in slowed bearings, and by 
pins, worm wheels, or other attachments reguiating and fixing thei 
elevation, the object being to regulate the depth of cutting by the couiters. 
The openings of the seed receptacle are to be regu.ated by siides, so as to 
limit the quantity of seed taken away by the ruller. Tne vaive of the 
mauure receptacle consists of a slide working beneath a plate perforated 
with holes correspondi. g to the number of hollow coulters ; the shaft or 
barrel while rotating actuates an eccentric and rocking lever, and causes 


7 
and House Fittings, Warming, Ventilating, &c. 
2696. P. L. Cuaron, Grove-place, Brompton-road, London, “ Fire-places."— 
let November, 1864. 

This invention applies to all kinds of fire-places, but more especially to 
such as are used for broiling or grilling, where it is especially necessary or 
desirable to have at ail times a clear red fire at the top, and consis 
principally, of a novel means of and apparatus for feeding the fire with 
coal or other fuel at the bottom. In carrying out this invention the 
inventor constructs the fire-place with the grating which supports the fuel, 
movable, and so arranged as to be capable of being raived and lowered by a 
rack or racks, or other equivalent mechanical means, the usual position of 
the said grate being, as ordinarily, just below the lowest front bar. Imme- 
diately below the open front of the fire, and above the ash-pit is a space 
about six inches deep (more or less), and the front of this space is provided 
with a door which is perforated with holes, The inventor also provides a 
false perforated bottom or grate capable of sliding in grooves immediately 
above the highest or usual position of the movable grating above named. 
When it is desired to supp\y fresh fuel to the fire, the faise bottom or grate 
must be pushed in between the fire and the movable grating, so as to 
support the fuel, and the movable grating is then lowered to the bottom of 
the space above named, and the door of the latter being opened the requisite 
quantity of fresh fuel is thrown on to the movable grate, which is then 
gain raised and the false bottom or grate withdra vn, allowing the red hot 
fiare to fall gently into the fuel.—Not proceeied with, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPION, AND OTHER 
DISTRICTS. 

(From our own Ci ) 

Tue Iron Trave: Quiet but Steady: The North Staffordshire Strike 
and the South Men: The Proposed Adoption of ys ter rer 
Wales Houses full of Orders—Revuction 1x Ta#@ Duty or Iron TO 
ree ZoutverkiIN—Tne Auvustaian Tanirr—Heavy Macuinery 
Manuracturep IN Sourn Srarrorvsuine—Taoe Pia Trape: No 
Animation—l'ne Coat Trave: Good Demand—Harvwanre I'Rades: 
Healthy—Tue ATLANTIC CaBLe: Birmingham's last Contribution— 
Tue Dusuin Exuiirion: Th: Trades of Birmingham not well 
represented—Tue Prorosen High Leven Brive over tae Severn: 
Report of Referees. 

Tue reports of the ironmasters on ‘Change in Birmingham yesterday 
(Thursday) were to the effect that there were no inquiries in the 
market for large quantities of finished iron for either the home or 
the foreign market, but that a demand was being experienced such 
as was sufficient to keep the works generally pretty fully occupied. 
The demand is certainly not an imated ; nor are there so many orders 
in hand as is usual inthe middle of May—a period which is regarded 
throughout the trade as that at which customers’ requivements are 
most apparent, alike for use in this country and also abroad. But 
for the lock-out, a reduction in prices must, it is asserted, have taken 
place, for the current rates cannot be quoted as improved toa greater 
extent than 5s. a ton. The trade with the best markets on the 
Continent is expected to improve so soon as (on the Ist of July) the 
reduced Zollverein tariff comes into operation. The North Staftord- 
shire strike is not engaging much attention in Birmingham and 
Wolverhampton, further than to afford the masters an occasion to 
repeat their strong disapprobation of the conduct of the unionists in 
South Staffordshire, who have attempted to revive it when it was 
gradually dying out. Influential members of the trade are continuing 
to give great attention to the important question of the terms upon 
which labour and capital are to continue to work together in the iron 
trade. The ideas entertained by the men on the question of arbitration 
are regarded as very crude, and a stationary rate of wagesis believed to 
be impracticable. At the next preliminary meeting the whole 
question will be fully di j, and a will be introduced by 
which it will be proposed that the men shall still participate with 
their masters in the rise and fall of the market, but adjusting wages 
to the present condition of the market, and suggesting the settlement 
of differences in a manner that it is believed will meet the approval 
of the meeting and of the men. Agents of South Wales houses 
report their principals as having many orderson their books, especially 
for rails for export. 

Observing the lack of animation on ’Change in Birmingham and 
Wolverhampton, the agents of pig makers did not offer their commo- 
dity to any considerable extent. 1t was clear that if they had acted 
differently, and pressed sales, they would have had to submit toa 
reduction upon the prices that they have been for some time asking. 
Those must now be regarded as nominal. The consumers will not 
give the terms asked. At the old rates, however, there have been 
sales suflicient to consume the make of several firms for a short time 
to come. Scotch pigs are being pressed upon speculators in this 
district, but without securing sales. 

Coal is in tolerably good demand throughout South Staffordshire 
and in some places colliers are under the requirements of the market. 

_ The hardware trades of this district continue in a healthy condi- 
tion. There is some slight falling off in the Continental demand for 
fancy goods; but from other countries the inquiry is still moderately 
good. In Birmingham, although not many orders are in hand, the 
manufacturers keep their workmen employed full time. The chain- 
makers at one works in the district have at length returned to work 
the masters and the men having agreed to withdraw from any union” 
and they have adopted a rate of wages to extend over two years. 

Adverting again to the subject of heavy millwork and castings 
touched upon in our last as an extending trade in South Staffordshire 
we have to state that the largest rolls of which there is any record— 
were supplied to Mr. John Brown, of Shetlield, by Mr. John B. John- 
sou, roil turner, of Wolverhampton. .The order comprised eight 
rolls, each 32}in, diameter, 8ft. long, and weighing nearly 12 tons. 
One pair of these has been in constant work for two-a-half years, and 
has never been changed. Certain of the large rolls in use at tne 
armour-plate work ot Messrs. Cammell and Brown, also of Sheftield, 
were sent from Swan Village. ‘lhey were produced at the foundry 
of Messrs. J. and S. Roberts, Westbromwich, where, side by side with 
the patterns of the castings from which Mr. John Brown’s rolls were 
made, we saw the patterns of those of Messrs. Cammeli and Brown 
which were described to us as 29in. diameter. From Westbromwich, 
alzo, are sent out most of the furnaces that are used in the Bessemer 
process of steel making. At the works of Messrs. Roberts, we saw 
what is perhaps the largest furnace in the world. It was one of the 
furnaces of Mr. Jolin Clayton, a clever patentee of furnaces, and 
who is also a furnace builder and contractor, of Blacklake House 
Westbromwich. ; 

‘The turnace had been just put together ready to be sent away. 
It was of very large proportions and intended for heating Bessemer 
ingois. It was supplied with a turntable in the middle. Upon this 
as heavy a quantity as thirty tons of ingots could be heated at one 
time. Although there was twenty tons of pig iron upon the table 
and it had not been lubricated, yet Mr. Clayton was able to move 
the table with oue only of the two cranks intended to be used to 
bring the severa! ingots round to the front of the furnace at the time 
ot emptying. Mr. «. T. Wright, of the Goscote Foundry, has sent 
out several very powerful guillotine -hears, founded, hike those made 
by Messrs. Perry, uyon the patent of the late Mr.G B Thorney- 
croft. Such is the strength of certain of these that they will cut 
through a plate of cold iron 2}in, thick. Of this strength we imagine 
one pair ot shears must be worth £1,000. One such was sent to the, 
Oid Park Company, at Shiffuall, in Shropshire, and another to the, 
Butterley Company’s Works, at Alfreton, in Derbyshire. In respect 
of heavy and good castings there is a future beiore South Statlerd- 
shire which is a contrast to the relation of that cistrict with the 
manufacture of pig, ani some vescriptions also of finished iron ; and 
we cannot but repeat our surprise that a disirict that is doing so 








much to supply machinery to others should be evincing so litile 
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care to produce a piece of machinery which, of all others, is its 
greatest need. We allude to a furnace that by its own motion 
shall relieve a large number of our operatives of the brutalising in- 
fluence of manual puddling. In this matter a homely adage is again 
verified, “ the cobler’s children are the worst shod.” Happily, how- 
ever, for the fame of the Black Country, the furnace with which Mr 
Menelaus is now experimenting at the Dowlais Works is based 
upon that of which Mr. Bernard P. Walker, of Wolverhampton, is 
the inventor. F : 

On Saturday last the last portion of the wire for the Atlantic 
cable was despatched from the mills of Messrs. Webster and 
Horsfall, in Bir:..ngham, and the occasion was celebrated by much 
festivity. Some iime after the firm named obtained the contract for 
the supply of the wire they put up extra shopping and machinery, 
and they hove been thus enabled to complete the undertaking some 
weeks before the appointed time. The length of the total quantity 
of wire sent away fs computed at between 30,000 and 35,000 miles. 
We have before described the process of manufacture in THE 
Enaineer. Every portion of the wire has been tested in a machine 
invented by the manager to Messrs, Webster and Horsfall, and the 
uniform result was that every fifty inches, when subjected to a strain 
of a thousand pounds, would stretch half an inch, and when released 
would fall back to the exact fifty inches again. Out of the whole 
35,000 miles of wire tested only about twelve miles could not bear 
the severe strain applied. ; 

Birmingham does not contribute a great deal to the Dublin 
Exhibition. The most important contribution was Grimshaw’s 
improved patent atmospheric hammer, an ingenious and admirable 
application of aerostatic power to mechanical purposes, and which 
was exhibited by Messrs. T. Whitfield and Co. Messrs. Chance 
Brothers exhibited a variety of glass work, and Messrs. H. Crichley 
and Co. showed a grate in which the fire is regulated at will. The 
fancy trades were moderately well represented; but the absence of 
fire-arms, lamps, and chandeliers, which formed so prominent a 
feature amongst the Birmingham productions exhibited at the last 
International Exhibition, was especially observable. 

The International Commission for adjusting the Austrian tariff is 
now sitting at Vienna, and delegates from the principal trades and 
Chambers of Commerce in Great Britain have been invited to give 
evidence before the commissioners in reference to the different manu- 
factures with which they are connected. Mr. E. J. Gibbs, secretary 
of the Wolverhampton Chamber of Commerce, has been appointed 
to represent the South Staffordshire iron trade at this important 
conference, but the date of the interview is not as yet fixed. 

We perceive that the report of the referees upon the important under- 
taking of building a railway bridge across the Severn has been issued, 
and is stated to be favourable tothe promoters, ‘Ihe engineers, Messrs. 
Fowler and Fulton, proposed that the railway shall be increased to 
120ft. above the mean tide level, instead of 115ft. as at present pro- 
posed, so that it would not be necessary, under ordinary circumstances, 
for above 10 per cent. of the tonnage of vessels passing up and down 
the Severn to lower their topgallant masts, which, with proper 
rigging, ought only to be an operation of about half an hour. It is, 
therefore, anticipated that, in consideration of these and other facts, 
the opposition to the measure may be withdrawn. It is further 
alleged in its favour that the railway, if made, will practically save 
forty miles in distance between London and South Wales, and seventy 
miles between Exeter, Bristol, &c, and South Wales, and will also 
help to cheapen the supply of coals to London to the extent of at 
least 3s. per ton. Messrs. Fowler and Fulton propose that the span 
of the main opening of the bridge shall be at least 600ft., which ex- 
ceeds that of any bridge in the kingdom, and is as wide as the Thames 
at Southwark. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon. Steam Shipbuilding on the Mersey: Birkenhead and 
Liverpool Railway Bill (the Propossd Tunnel under the Mersey)— 
State oF Trapt: Sheffield: Derbyshire: Hull—New Docks at 
Preston—Tue Norru-Easrern Disrricr: The Cleveland Iron 

Trade: Messrs. John Albot and Co. (Limited): Newcastle and 

Gateshead Water Company—Revyivat or InpustRy 1N Lanca- 

sHinE: Preston—Nonrtu-Eastenn Raitway: Rejection of the 

Competing Leeds, North Yorkshire. and Durham Scheme—MR. 

Mucur on AGricuLtrurAL Macuinery—Scorianp: Clyde Ship- 

building: Wemyss Bay Railway; Scotch Railwuy Bills. 


We commence with Liverpool. We may note that on Saturday 
Messrs. Laird Brothers Jaunched from the south end of their yard at 
Birkenhead a screw steamer, the Ottawa, built specially for the 
Canadian trade. ‘The following is a description of the vessel :— 
Length over all, about 300/t. ; length between perpendiculars, 275ft. ; 
breadth, 35ft.; depth of hold, 27ft. ; registered tonnage, about 1,800 
tons; power of engines, 275-horse power. She has been built tor 
the British Colonial Steamship Company, and is intende4 for the 
trade between London and Canada, which is gradually being trans- 
ferred from sailing vessels to steamers. The vessel is built exceed- 
ingly strong, to class AA at Lloyd's, and has double plating for some 
distance from the bow to resist the presure of ice, in case she should 
ever get into this difficulty. The engines are horizontal direct 
acting, and are quite ready to put on board. The boilers are fitted 
with a superheater, and the bunkers will contain 450 to 500 tons of 
coal. The vessel has been designed to carry a large quantity of 
cargo, and has lofty ‘tween decks. The after part is titted up with 
saloon and state rooms for first-class passengers, and spaces forward 
may be applied either for cargo or emigrants. The ascommodation 
for the crew and ofticers is very complete. She is to be rigged with 
three masts, having a good spread of canvas. The lower masts are 
of iron and the lower yards of steel. It is worthy of note that since 
the Agincourt, of 6,700 tons, was floated, on the 27th March, there 
have been launched by Me:srs. Laird the Albatross, of 1,000 
tons; the Penguin, of 1,000 tons; the National Steam Navigation 
Company's ship, Queen, of 3,350 tons; which, with the Ottawa, of 
1,800 tons, launched on Saturday, makes a gross tonnage of 
nearly 14,000 tons sent afloat from this yard in two months, 
The sirkenhead and Liverpool Railway Bill came before the com- 
mittee of the House of Commons on Friday. Mr. Rodwell, Q.C., 
Mr. Salisbury, and Mr. Vernon Harcourt appeared for the pro noters ; 
and Mr. Hope Scott and Mr. Merewether for the London and North- 
Western Railway, who were the only petitioners against the bill. 
Mr. Rodwell pointed out the importance of the communication sought 
to be thus obtained. Up to this time the communication had been 
carried on by means of ferries, the principal being the Woodside 
ferry, which during the past year carried across the Mersey upwards 
of 8,000,000 persons, and received in the same time, though the fares 
were only a penny, £39,000. This ferry communication was 
extremely inconvenient, and passengers, he might almost say, were 
occasionally subject to danger. To say the least, there was a great 
inconvenience in foggy weather, ‘The total length of the line was 
four miles and three turlongs, and the estimate was £650,000, The 
works, which were necessarily of a somewhat difficult character, 
were reported by the reterees, after three days of careful investization, 
to be well laid, and they were also satistied with the engineering 
evidence which had been laid before them, and that the estimate was 
sufficient. ‘Lhe North-Western Company alleged in their petition 
that injury would be done to them at Birkenhead, and that the 
scheme was only brought forward for speculative purposes. With 
regard to the former point, the traflic ot the North-Western Com- 
pany must actually be increased by this line, and the best proof of 
this was that the Great Western Company, who shared with the 
North-Western the trailic of Birkenhead, offered no opposition to 
the messure. The second allegation he denied, deciaring that the 
line was proposed bend fide, and that it must yield a remuuerative 
return upon the capital expenditure. It was further stated iu the 
petiion that the deposit had not been provided by the prowoters out 
of tueir own tunds, and that the stauding orders had not in that 
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respect been complied with. That objection did not in the least 
apply in the case, the money having been deposited by three persons 
whose names appeared as directors. This railway would be a matter 
of great importance for the conveyance both of passengers and goods, 
and a petition signed by a large number of the inhabitants of 
Birkenhead had been presented in its favour. Evidence was then 
proceeded with. 

At Sheffield, there are still no orders worth naming from America ; 
but more satisfactory advices are anticipated by next week’s mails. 
Gn the whole, the home trade is moderately good. The orders are 
not heavy; but, except from London and Lancashire, are nearly an 
average for the season. For silver-plated and Britannia metal ware 
there are some good Australian orders in hand and fair foreign orders. 
Houses engaged chiefly in other markets are not busy. There is 
still dulness in the cutlery trade. The file trade is moderately good. 
The number of unemployed is now very small. The saw and tool 
branches are also more active. Most of the heavy branches are 
languid. The armour-plate trade shows no signs of an early revival, 
and the steel trade continues in a very languid state generally, though 
special branches are active. ‘Lhe orders for railway springs and rails 
of Bessemer steel are large, and there is a good business doing in 
most other descriptions of railway material. There is no improve- 
ment to notice in the coal or coke trade. The demand both for house 
fire and furnace coal is rather dull; soft coke is in demand for the 
file and other branches, but hard coke used in the steel trade is not 
in request. In the Derbyshire district, the iron trade is rather dull, 
the demand being on the decline, and stocks, heavy. The coal demand 
for engineering purposes is rather brisk, and steady in price. Trade 
at Hull is tolerably active. The arrivals of shipping-have been good 
of late, and the opening of the year is auspicious. On the Ist of 
July the new tariff of the Zollverein will come into operation, and 
will probobly benefit the ports on the Humber, the Ouse, and ‘the 
Trent considerably. The re-starting of the Kingston Cotton Mills 
has been talked of, but there is no immediate prospect of this unless 
a large and speedy importation should lower considerably the price 
of American cotton. 

New docks, which will cost between £30,000 and £40,000, are 
about to be made at Preston. The river Ribble will have to be diverted 
for a mile, opposite Preston, in order to aflord the necessary accommo- 
dation. 

The Cleveland iron trade has been quiet—perhaps unsatisfactorily 
so. The stock in makers’ yards is unimportant. The following may 
be quoted as railway rates :—“ M.N.” warrants, for one month open, 
paid 483.; No. 1, 50s.; No. 2, 47s. Forge pigs, 46s. to 46s. 6d., nett 
cash. The importance of the matters now under discussion by the 
International Commission, now sitting at Vienna, appears to be fully 
appreciated by the commercial classes in the district. Those engaged 
in the iron trade will be glad to learn that Mr. Isaac Lowthian Bell, 
having been appointed to do so by the Middlesborough Chamber of 
Commerce, has left for Vienna, to represent there the interests of the 
Cleveland iron trade. Of the ninety-one blast furnaces of the dis- 
trict there are seventy-four in blast and seventeen out of blast. The 
number of furnaces building is twenty-seven. Manufacturers on 
Tyneside are pretty well supplied with orders. The firm of John 
Abbot and Co. (Limited) are about to add thirty puddling furnaces 
and two rolling mills to their already extensive undertaking. ‘The 
firm manufacture an endless variety of things in their establishment, 
the Gateshead Park Ironworks. About 1,500 hands are employed 
there at present. A large number of these are engaged in making 
chain of all kinds. Messrs. Abbot and Co. forge anchors of all sizes 
and designs. They produce large quantities of gas and water pipes 
of every description. Large fitting and pattern shops are attached to 
the premises, and extensive foundries are situated in close proximity 
to them. The firm make large quantities of brass and copper 
work, engine cupolas and copper pipes, bearings for machinery, 
and brass fittings of every description. Large quantities of tin 
ware are also produced on the premises. ‘lhe foundation stone of 
the new erections was laid by Mr. Southern, one of the directors 
of the company. The new puddling furnaces will be thirty in 
number, and will have connected with them two “merchant” and 
* guide” mills. These furnaces and mills will combine in their 
construction all the improvements which the experience of the pre- 
sent day can suggest. Connected with this portion of the works 
will be two chimneys, each of the height of 130ft. Considerable 
progress has already been made in their erection. Motive power 
will be supplied by three powerful engines, s eam being generated 
by ten vertical cylindrical boilers. There will be two three-ton 
steam hammers. The works will be covered by an iron roof, slated, 
and supported upon cast iron pillars. The new works when com- 
pleted will cover a large area. The manager will be Mr. Hyde. 
The plans for the works and machinery are by Mr. Robert Gibson, 
engineer, and they will be carried out under the immediate superin- 
tendence of Mr. George Stone. The works will be pushed rapidly 
forward. An extraordinary general meeting of the Newcastle and 
Gateshead Water Company was held last week to consider the 
provisions of the Tyne Improvement Bill now before Parliament. 
The secietary read the clauses of the bill which will affect the 
company. These several clauses empowered the company to supply 





the Northumberland dock with water from their mains, to carry | 


their pipes acro-s the hixb level bridge, and to use the tunnel which 


,it is contemplated to drive under the river Tyne for the purpose of | 


laying water mains to Gateshead. The bill coutains also several 
other provisions. When the several clauses had been read the 
chairman said he supposed he had better propose that the meeting 
approved of the bill now pending before Parliament, entitled, * A 
Bill to Enlarge the Powers of the ‘l'y ne Improvement Commissioners, 
and to Facilitate the Construction of the Tynemouth Docks, and tor 
other Purposes.” He would propose that as a motion, and he did 
not know that he need make any observations on the bill, because 
the clauses themselves were the best explanation of the measure. 
They referred to three objects. The first was the supplying of the 


docks with water; and he might say in reference to that part of the | 


scheme that the Shields Company, in whose district the cocks were, 
had withdrawn the opposition they at one time proposed to offer to 
the Tyne Improvement Bill after they had seen its clauses. The 
second object was the vonveyance of the pipes over the high level 
bridge ; aud the clauses on that head he considered were quite sufti- 


cient for the purpose, and that they were satisfactory and beneficial | b 
The third object was the power of gving | 


to the Water Cowpany. 
through the tunnel under the Tyne. The commissioners might 
make the tunnel, but it would be optional with the Water Company 
whether they used it or not. ‘Lhe bill was approved. 

A great improvement is taking place all at once in the long stag- 
nated cotton trade of Preston. About a dozen mills, which have 
been stopped during periods varying from eighteen months to four 
years, have just been opened tor work ; and several which have been 
running short time for many months are commencing to work longer 
hours. Messrs. Horrockses, Miller, and Co., who employ between 
3,000 and 4,000 operatives, have extended their time of working 
fiom four and a half to five and a half days per week, and it is ex- 
pected that in afew days they will be running their miils full time. 
A new factory, built by Mr. Calvert during the cotton panic, and 
another erected by Messrs. Birley, Beaumont, and Co., have just been 
started, 

The North-Eastern Railway Company has secured a great advan- 
tage in the rejection of the Leeds, North Yorkshire, and Durham 
scheme—a dangerous competing project. The reje:tion of the mea- 
sure was announced as follows, by the House of Commons’ committee 
to whom it was reterred:—* The committee—having considered the 
report of the referees upon the Leeds, North Yorkshire, and Durham 
Railway Bill, which concludes with these words: ‘It has been 
admitted that no provision has been made for providing station land 
or buddings at the ter ini of said railways, nor at any intermediate 
poiuts along side lines, nor has any provision been made for sidings 
at any of the propos.d junctions, and the reterees are of Opinion that 
without those several matters being provided the intended woiks 
will not Le efficient for their proposed object,’—areof opinion that 
it would be useless to proceed further with the bill.” 


on the subject of agricultural machinery. In the course of his 
observations he said :—“‘ The greatest obstacle to the application of 
steam power to agriculture is our crooked roads and small fields— 
before we can apply it we must have our roads straight and our 
fields large and not over incumbered with timber. I could speak for 
an hour on the enormous loss which occurs to agriculture generally, 
to the occupiers directly, and afterwards to the landlords, from the 
want of having the farm buildings in the proper positions and the 
fields of the proper size and shape. I know what is going on in the 
way of steam cultivation in different parts of the country, and I 
know that mea who have large heavy land farms, who found great 
difficulty, formerly, in making both ends meet satisfactorily, have, 
by the use of large and powerfu! engines, so altered their position 
that from men of very moderate means they have become in very 
easy circumstances; but then they say, ‘We must have our fields 
at least 400 yards long and be able to doa larger amount of work, 
and we must have our roads in a better condition than formerly.’ I 
came from London to-day, and if I were asked to pass an opinion as 
to whether the steam plough could be profitably used in the districts 
through which I have passed, I should say decidedly not: you have 
three or four farms where you ought to have one, and as to pollards 
I am sure the love for them has almost entirely departed. For the 
hard work of breaking up land, it would be absurd to pit 
horses against steam. Deeper and cleaner cultivation and 
more profit result from the use of steam in cultivation. I don’t 
know of any more important and profitable implement that Garrett’s 
horse-hoe. I haveused one for twenty years, and it is still perfect. 
My man, by getting up early and working late, with two pairs of 
horses, has sometimes clear horse hoed twenty-two acres of wheat in 
one day. Compare the cost and effectiveness of this with hand 
labour! The merely increased depth of cultivation, as compared 
with the hand hoe, is very advantageous, for weeds appear much 
sooner after the latter; besides, one does one’s work at the critical 
and required time. I wonder that any farmer can do without it. I 
cannot. Farmers who do not use iron harrows make a great 
mistake. They are much more effective and economical, especially 
on heavy lands, than the wood harrows. I must, in truth, say, that 
looking through the country at a certain time of year, there is weedy 
and ample evidence of very imperfect cultivation, and a want of 
proper machines or implements. I could, Mr. Chairman, go on for 
an hour or two, illustrating the shortcomings of British agriculture 
in a great variety of ways; but as it is all down in my book, and as 
one subject at a time is best for discussion, I will conclude with 
expressing my belief that we are, as yet, only on the threshold of 
agricultural perfection; that in days to come we shall greatly 
intensify our farming, and that immense sums of money will find 
their way to agriculture for the purpose of improvement.” Mr. 
Mechi experienced a favourable reception from the Suffolk farmers, 
among whom he has gradually won his way, although they are not 
by any means fully converted to his views. On dit that Tiptree is for 
sale. 

From Scotland we learn that Messrs, Aitken and Mansell, of 
Whiteinch, have launched a handsome screw steamer yacht of 340 
tons. The ofier of Mr. D. Miller of £720 for the erection of an arm 
to the pier at Helensburgh, has been accepted, and the work will be 
commenced in a short time. Messrs. Scott and Co. have launched a 
handso ne screw steamer, named the American. The American is 
1,85v tons register, and will be fitted up with engines of 200-horse 
power, by the Greenock Foundry Company. The steamer is for the 
West India and Pacific Steam Shipping Company. The C.ty of 
Petersburg, a Clyde-built steamer and an old biockade runner, has 
le't the Clyde for Liverpool, where she will be placed in dock in order 
to have her bottom cleaned previous to being put on the Liverpool 
and Dublin station. The steamer Kyles has made a second trial 
trip, after having had some alterations in her boilers. She succeeded 
in running the Lights in 5l minutes, being a rate of speed equal to 
18521 miles per hour, On the previous trials the distance was run 
in 52 minutes 40 seconds, being equal to 17} miles. The contracted 
speed was nineteen miles, upon a given consumption of fuel. The 
Kyles is to be worked in connection with the Wemyss Bay Railway. 
The tug steamer Conqueror, originally built for the Clyde Shipping 
Company at Shields, but which was subsequently sent out to Cal- 
cutta to ply on the Hoozhly, in connection with the Bulldog steamer, 
and left the Tyne on the 3rd December last, arrived sately at her 
destination on the 31st March. Aproposof the Wemyss Bay Rauil- 
way, we may note that it was opened on Monday. The United 
Kingdom Telegraph Co. is about to open an office in Greenock, for the 
transmission of messages to all parts of the kingdom, at the 
uniform 1s, rate. Men are now busily engaged erecting posts for 
the support of the telegraph wires along the road from Glas- 
gow. The office is being fitted up in premises in Mansion 
fouse-lane. Several interesting Scotch railway projects have 
been discussed before Parliamentary committees during this 
week. The bill for a second line to Greenock, promoted by 
the Glasgow and South-Western, in opposition to the Caledonian, 
has been carried. In support of this bill, Mr. Whitelaw, of Glas- 
gow, ironmaster, of the tirm of Baird and Co., said that of the 
1,160,000 tons of iron raised annually in Scotland, 40U,00U were 
raised in Ayrshire, where there were 37 blasts out of the total num- 
ber of 134 blasis. Ardrossan was the por: from which the principal 
shipments took place, as they were placed at great disadvantage in 
getting to Greenock. Since this bill has been in Parliament the 
Caledonian Company have reduced their rates considerabiy. 

On Saturday last an iron screw-steamer was launched from the 
building yard of Messrs, Backhouse and Dixon, Middlesboro’-on- 


| Tees, ot the following dimensions :—Length over all, 232ft. ; between 


} 


| 





perpendiculars, 212rt. 6in.; extreme depth, 3Uft.; depth in hold, 
lsft. Gin.; depth moulded, 19it. 4in.; 930 tons builders’ measure- 
ment; engines by Messrs. Fossick and Hackworth, of 130-horse 
power nominal, She is titted with first-class cabin accommodation. 





THE METAL MARKET. 


Tuk demand for Rails continues good, at £7 to £7 5s. per ton. 
Coprgk.—A dull market, Burra Burra is quoted at,#; 92 Tile and Cake, 
£89; and Sheet and Shcathivg, £59 per ton. 
‘liN,—in fair request. Banca at £iv0 per ton, and Fine Straits £96. 
Tin PLATES.—A yood business doing. Coke 22s., and Charcoal 27s. per 


OX. 
Leav.—But little doing. English £20 5s., Soft Spanish £19 103.per ton. 
SPELTER.—A large business has been done, 


Old Broad-street, London, E.C., May 17th, 1865. 
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PRICES CURRENT OF TIMBER. 
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Rartways in Psrvu.—A prospectus has been issued of the Peru- 
vian Katlway Company (Limited), witu a capital of £3,310,000, one 
half of which, £1,670,0U0, will be issued first, in the form of £25 
shares. We understand that the Peruvian Government guarantee 
7 per cent. per apnum on the entire capital. The engineers are 


Mr. Mechi addressed the Framlingham Farmers’ Club last week, i Mr. G. P. Bidder, C.E., and Mr. J. Mortimer Heppel, C.E. 
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Engineer and Artillery Operations against the Defences of 
Charleston Harbour in 1863; comprising the Descent upon 
Morris Island, the Demolition of Fort Sumter, the Reduction 
of Forts Wagner and Gregg ; with Observations on Heary Ord- 
nance, Fortification, dc. By Q. A. Gittmorg, Major of 
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General of the Land Forces engaged ; with the Official Reports 
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[CONCLUDING NOTICE. ] 

INDISPUTABLY the most interesting portion of General 

Gillmore’s book is that to which we have now come. The 

merits of the Parrott = have been so keenly argued in 

this country that anything like an accurate statement of 
the results obtained from their use possesses, of necessity, 

a considerable value. In every respect these guns differ 

from ours. They have absolutely nothing in common with 

Sir William Armstrong’s production ; to the Blakeley gun 

they bear a distant resemblance. Instead of being com- 

licated machines, like English or Continental breech- 
eee or skilfully built up structures like our wrought 
iron muzzle-loaders, they are the very embodiment of 
simplicity. Apparently makeshift contrivances called into 
being by a sudden demand, they are really the result of 
much cenaht, and of not a little skill in adapting means 
toanend. Mr. Parrott, aware that America is blessed by 
the possession of ores from which can be produced a cast 
iron of surpassing strength, and knowing that this iron 
was sufficiently good to satisfy all the purposes of smooth- 
bore ordnance, was equally aware that unaided it could 
not sustain the shock of heavy charges of powder fired 
behind elongated rifled projectiles. With the fact ever 
before him that, beyond a certain limit, it is impossible to 
strengthen a gun by any increase of thickness, he, as we 
think prudently, resorted to the use of a single reinforce 
of wrought iron, shrunk on hot to the best cast iron guns 
he could produce or procure. Some months since we en- 
dorsed Mr. Holley’s opinion that the best rifled service gun 
produced at that time was Parrott’s, and we feel some 
pleasure in finding that General Gillmore advances nothing 
to shake this faith. In this country we have heard, it is 
true—and that from strictly reliable sources—a great deal 
about the failures of Parrott ordnance; we have heard 
little or nothing of its success. ‘That guns of the kind have 

exploded and carried death and destruction through a 

ship’s crew, we do not dispute; but the fact, as far as regards 

failure, will equally apply to nearly every other rifled gun in 
existence. The Armstrong gun will not bear a moment’s 
comparison as to real utility and trustworthiness with the 

Parrott gun, while its cost is ten times that of its rival. 

The Blakely gun, infinitely better, is not yet received as a 

service gun in this country, and even with it the Parrott 

gun will bear comparison. In the new guns recently 
produced we have had such trifling experience that it is 
next to impossible to say of what they are capable. The 

Parrott gun, on the contrary, has been tested in actual 

warfare ; and while its inventor has this fact on his side he 
ssesses an argument sufficiently powerful to close the 

mouths of those who would deal in invidious comparisons. 

We are not now arguing the superiority of one gun over 

another in point of range or accuracy, or destructive 

effect, but merely as regards ultimate strength, handiness, 
first cost, and facility of loading ;—and yet, in the matter of 
range, the bombardment of Charleston at a distance of over 
four miles is sufficient to prove that the gun is not deficient 
in power. The statement that the Parrott gun is imperfect 
is quite true. Untilits rivals are tested as it has been tested 
it is impossible to draw a condemnatory deduction from the 
fact ; indeed, it is more than probable that from such a test 
the American rifle would come out victorious. There are not 
wanting those who will maintain that the Whitworth gun is 
superior to all others. An opportunity has been afforded 
of enabling us to judge of the value of such statements. 
The Federals possessed two 80-pounder Whitworth rifles, of 
the ordinary pattern. These were located in a battery 
distant 3,980 yards from Fort Sumter. These guns failed 
at the 111th round, by slipping within their reinforces, and 
therefore closing the vents. ‘The work of destruction 
apparently proceeded with a uniformity which could only 
have resulted from a radical defect in the construction 
of the weapons—from the operation of some principle, 
in fact, which the constructor had not provided for. 
The proximate cause was, perhaps, the excessive fric- 
tional resistance of the shot due to the heated state of the 
guns, and consequent imperfect lubrication. Had the 
firing been conducted at Shoeburyness, at moderate speed, 
it is possible that such a failure would not have taken 
place. “Scientific experiments” are widely different 
from actual warfare, and they afford no evidence worth 
much on the merits of different systems of ordnance. 

This absolute failure, moreover, constituted probably the 

least part of their defects. Brigadier-General Turner, chief 

of artillery,reports that the Whitworth guns first opened fire 
with shells, the use of which had almost immediately to be 
abandoned, however, in consequence of their repeated pre- 
mature explosions seriously endangering the troops in the 
advanced trenches. Solid shot was then used exclusively. 

“There appeared to be much difficulty experienced at times in 

' loading these guns, by the projectile wedging when part way down. 
It could then fe rammed home only by heavy blows of a handspike, 

or by attaching a powerful purchase. They were very unsatisfactory 

in point of accuracy, shooting very wild—seldom hitting Sumter at 

& distance of 3,980 yards. In comparison with the 8in. Parrotts in 

the same battery, they fell short in accuracy, and subsequently one 

of them became disabled by the gun apparently sliding through the 
reinforce ; the other being considered unsafe after this, its further 
use was discontinued.” : 


General Gillmore asserts that there are no cast iron 
hooped rifled guns in existence superior to the 10, 20, and 
30-pounder Parrott rifles (2-9in., 3-64in., and 4°2in. bore), 
considered with regard to all the essentials of a good and 
reliable gun ; certainly none more apparently simple in con- 
struction, more easily understood, or that can with greater 
safety to the piece itself be placed in the hands of inex- 
perienced men for service. Qurauthor is not given to flattery, 
and we question if any rifled field piece in our possession 





is worthy of similar praise. If there be such a gun to be 
found among our batteries, the fact has been rigidly pre- 
served asasecret, Of the larger rifles constructed on this 
system our author speaks with more uncertainty, yet he is 
far from launching out into the invectives which have 
found their way to our shores. He contents himself with 
stating that much still remains to be accomplished in the 
manufacture of the 6'4in. 100-pounders, and Sin. 200- 
pounder guns before they can be considered reliable—a 
statement which is applicable to every rifled gun of the 
calibre which has yet been produced in this country. 

This want of trustworthiness is apparently the direct 
result of imperfect workmanship, or of want of care in the 
preparation of the cast iron, and not of any imperfection in 
the principle on which the gun is constructed. Of two 
guns (100-pounders), ey similar in every respect, 
one burst at the one hundred and twenty-second round, at 
3 deg. 5 min. elevation—the greatest elevation having been 
3 deg. 20 min., and the average 3 deg. 18 min., while the 
other burst at the eleven hundred and fifty-first round, at 
at 12 deg. 30 min. of elevation, the greatest elevation having 
been 13 deg. 55 min., and the average 13 deg. The con- 
stant charges for both pieces were 101b. of powder, the 
projectile weighing 801b. Now in this case it is not easy 
to conceive of any causes—save imperfect workmanship, or 
faulty material—which could have led to the destruction of 
one gun after undergoing little more than one-tenth of the 
service endared by its fellow. Such defects are as much 
the lot of all guns as sickness and decay are the lot of 
mortals ; but it is evident that, with the reduction of the 
complexity of the structure, the chances of bad workman- 
ship are also diminished; and therefore, so long as the 
principles on which guns are constructed are correct, that 
which is most simple stands the best chance of doing good 
service. Until it is proved that the principle of combining 
cast with wrought iron, as in the Parrott gun, is radically 
wrong, we must continue to believe that a very efficient and 
powerful weapon for land service can be produced by our 
American friends ata very moderate cost, while it will still 
remain an open question as to whether we have at present 
a better rifled gun on board our ships, or one capable of 
doing more excellent service in a regular action, than the 
300-pounder Parrott rifle. 

As an example of remarkable endurance General Gill- 
more cites the service of a 30-pounder Parrott rifle mounted 
at Cummings Point, for the purpose of throwing shells into 
Charleston, This gun was cast at West Point in 1863. It 
was placed on an extemporised wooden carriage, made on 
Morris Island. It held out for not less than sixty-nine 
days of almost constant service, during which time it was 
fired 4,606 times, bursting at the last discharge. There 
were fired 4,594 rounds with 3°75 lb. of powder, and per- 
cussion shells weighing 291b., charged with 1°5lb. of 
powder, at an elevation of 40deg., one round same as 
above, except the elevation, which was 49 deg. 45 sec., and 
seven rounds with time fuses. Of these rounds 4,253 shells 
reached the city; 259 tripped and fell short; ten took the 
rifling, but fell short; eighty shells exploded prematurely, 
but none in the gun, and four were fired at Fort Sumter and 
reached it, the range being 1,390 yards. It is worthy of 
notice that a minimum interval of five minutes was suffered 
to elapse between each discharge during the firing of the first 
2,164 rounds, while the last 2,442 rounds were fired at not 
less than fifteen minutes intervals, and even then not con- 
tinuously. The gun was cleaned carefully after each dis- 
charge with dry and oiled sponges, and after every tenth 
round it was washed out and cooled with water. After it 
was loaded, a cap was placed on the muzzle to keep out 
drifting sand; in fact every possible precaution was used 
which could promote the endurance of the piece, and the 
entire experiment is exceedingly instructive, as it shows in 
the clearest light how much the working conditions have 
to do with the success or the failure of any system of ord- 
nance. Had this gun been fired rapidly and carelessly, 
without much attention to its lubrication or its temperature, 
it is certain that it would have failed at a much earlier 
period. But too many of our guns have done great things 
at the practising ground under similar manipulation, while 
they have grievously disappointed those who believed in 
them the moment they were exposed to a trial resembling 
that which they would have had to endure in actual 
service. General Gillmore furnishes minute descriptions of 
the condition of the gun and the nature of its failure, which 
we commend to the careful attention of those investigating 
the effects produced by the action of powder on the interior 
of a gun. 

During 1863 no fewer than twenty Parrott rifies burst in 
General Gillmore’s batteries. Of these ten were 100-pounders, 
two 300-pounders, and the others 8-in. This number is un- 
doubtedly very considerable—quite sufficient, indeed, to lead 
many artillerists to regard the weapon with distrust ; yet 
we have but to peruse General Turner’s report to General 
Gillmore to perceive that the guns did excellent service 
under conditions which must have proved destructive 
to any gun whatever. Although General Turner admits 
the bursting of the guns, he still maintains that this failure 
was due not to defects in the s themselves, but to the 
miserable quality of the shelle supplied, and to the great 
difficulty met with in excluding drifting sand, and conse- 
quently in keeping down the frictional resistance of the 
projectile. Added to this, the men in whose hands the 
guns were placed were, with certain exceptions, almost 
untrained, and knew nothing of those little matters of 
detail in the handling of the weapon which minister so 
largely to the endurance of ordnance. The greater 
number of failures were due to the bursting of shells 
within the gun. One of the two 300-pounders had 
its muzzle thus blown off soon after opening fire. One was 
repaired by chipping off the lands past the fracture, and 
enlarging the bore at the muzzle by a quarter of an inch. 
Even after this, the gun did good service, firing no less than 
370 rounds, with 25 lb. of powder—actually a larger 
number of rounds than have yet been fired from any rifled 
gan in our possession, experimental or service, with 

is charge. “No one,” writes General Turner, “ could 
witness its performance during the bombardment of 
Sumter, and notice the terrible crushing effect of its 





huge projectiles upon the masonry of that place, th 
ease with which it was worked, and its remarkble ac- 
curacy at a distance of 2} miles, without being filled 
with admiration and wonder.” In the face of such testi- 
mony as this can we doubt that the heavy Parrott rifle is 
a better gun than it has of late been the fashion to think it 
in this country? Have we at this moment anythin 
afloat capable of doing better service than this maim 
weapon did? Letus hope that we have. ‘There is no such 
os as certainty to take the place occupied by the mild- 
faced goddess and her anchor. 

Not one English artillerist in ten, if asked the question, 
could state correctly in what way the Parrott gun failed. 
The general impression is that the reinforce failed, and 
that it either fairly opened, or stretched so much that the 
gun burst within it. Nothing can well be further removed 
from the trath. General Gillmore’s book is illustrated by 
admirably engraved lithographs of every gun which gave 
way. From these we learn that, as a rule, “the wrought 
iron reinforce was not broken, nor split open, by the burst- 
ing of the gun, but retained its form and dimensions.” In 
all there were four exceptions only to this rule, viz., one 
200-pounder and three 100-pounders, Two of these re- 
inforces split into three pieces, the others into but two. In 
some cases the breeches were blown out, the fracture taking 
place in a plane nearly vertical to the axis of the gun. 
Six guns in all gave way after this fashion. Most com- 
monly the guns failed just in front of the reinforce, by the 
blowing out of an oblong piece, which sometimes extended 
well back under the reinforce, without displacing or in- 
juring it, or causing cracks elsewhere. Eight yuns—a 
200-pounder and seven 100-pounders—gave way in this 
manner, General Gillmore gives it as his opinion that 
want of strength in the reinforce has nothing whatever to 
do with the failure of the Parrott guns. The defect resides 
in the cast iron, which is too weak for the duty imposed 
on it; the remedy suggested is simply that the reinforce 
should extend so far forward that the lateral fracture of 
the gun just in the rear of the trunnions may be prevented. 
Before quitting this part of the subject it is but fair to give 
Mr. Parrott’s own explanation of the causes of the failures. 
This explanation is contained in a species of report, occupy- 
ing a couple of pages only in the latter part of the book. 
Mr. Parrott states that, “ considering the precautions which 
experience has proved to be proper in the use of rifled 
cannon, the effect of the premature explosion of shells, and 
the exposure of these guns to drifting sands, there will be 
little left to weigh against the evidence so generally given 
in favour of the safety of the guns themselves.” ‘There is 
no doubt a fair proportion of common sense in such reason- 
ing as this, and also a certain amount of plausible argu- 
mentation. But we are disposed to believe that the 
common sense is sufficiently in the ascendant to render 
Mr. Parrott’s reasoning sound—an opinion which gains 
strength when we call to mind the remarkable discrepancies 
attending the failure of these guns on Morris Island—-dis- 
crepancies which go far to prove the operation of causes 
of a peculiar and accidental character, rather than defects 
inthe guns. Mr. Parrott points out that the 100-pounders 
should properly be the strongest guns in the service. 
Assuming this as a fact, we presume, because the quantity 
of powder fired is small, and the size of the gun so moderate, 
that no difficulties worth naming are to be encountered in 
its fabrication. These guns held out well during the first 
bombardment, one firing no less than 1,450 rounds, and 
another 1,150 before giving out, yet on the second bombard- 
ment, the 100-pounders failed repeatedly. “The expo- 
sure to sand in the latter case Seine such as to make 
it advisable to dispense with the use of lubricants.” The 
300-pounders, of which it appears that but two were used, 
should have failed the soonest were the system defective ; 
and yet they held out well. The first, as we have already 
stated, was maimed by the explosion of a shell near the 
muzzle; but the second, although known to possess a con- 
genital defect, endured, nevertheless, at least 560 rounds, 
As to the 200-pounders, in a large proportion of instances 
these guns held out for 600 rounds each, and still remained 
so far fit for service that they were removed to other 
batteries. Very erroneous notions have got abroad as to 
the proper time which a gun should last, Thus we have 
more than once heard it argued that the old-fashioned 
95-ewt. gun never wore out in practice. This may mean 
anything or it may mean nothing—everything depending 
on the definition of the word “practice.” Measuring the 
duration of the gun, however, by the number of service 
charges it is capable of firing, we find that, although a 
smooth bore, it has acon | nothing to boast of when com- 
pared with Parrott guns. Very few 95-cwt. guns can endure 
the test of more than 800 rounds, A large proportion fail 
before two-thirds of this number of charges have been fired ; 
a small proportion will last considerably longer. ‘The re- 
cognised average is 600 rounds, and such a service probabl 
leaves very little if anything to be desired. It is we 
known, although the matter is not generally talked about, 
that English artillerists, as a body, do not believe in the 
existence of any British gun of great calibre, whether 
rifled or smooth-bore, which will give a better result ; and 
there is no reason to doubt that the conclusion is well- 
founded and consistent with the teachings of experience. 
It is to be observed that the second 300-pounder Parrott 
gun failed, like the first, by the blowing off of the muzzle 
at the 1,208th round. The charge was oe 25 lb. of 
powder; the weight of the projectile, 250 lb, Regard the 
matter in what light we may, it must be admitted that this 
was an admirable result. ‘Ihe duty done by this 
has never been exceeded, and with such a fact before 
our eyes, it would be worse than folly to doubt that 
Parrott has succeeded in producing, by the simplest means, 
a weapon eminently efficient, and perfectly capable of 
competing, on advantageous terms, with anything we 
have yet produced by the expenditure of vast sums. 
That the Parrott guns failed igneminiously at Fort Fisher 
is an old tale. Our readers may rest assured that the true 
story of those guns has yet to be written. This failure 
proves in itself little or nothing; it certainly does not 
to prove that we have better guns. If we compare 
Parrott ordnance operating against Fort Fisher with the 
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service rendered by the costly Armstrong guns in the Straits 
of Simonosaki, we shall find little on whicn to congratulate 
ourselves. ‘The failures* were, as compared with the test, 
equally disastrous. It would be rash to assert that the 
“shunt” would have done better. General Turner has 
told us what we may expect in action from Mr. Whit- 
worth's handiwork. 

We have already extended our criticism on General 
Gillmore’s book almost beyond convenient limits, and yet 
we leave much to be said. We cannot, perhaps, do better, 
under the circumstances, than advise our readers to procure 
the book, and, having procured, to read it. In many re- 
spects it is the best work yet published on military engi- 
neering—in every respect it is worthy of the attention of 
the artillerist. 

It may be urged that we have spoken in higher terms of 
the Parrott gun than it deserves. We can assure our 
readers that all that we have said on the subject is the 
result of mature reflection, and a careful study of General 
Gillmore’s book. The author of the work is himself 
imressed with doubts as to the worth of the heavy Parrott 
rifles. But he is absolutely unable to suggest a substitute. 
His chief of artillery, General Turner, although fully alive 
to the uncertainty attending the endurance of these guns, 
is slow to find fault—eager to praise. It is impossible to 
accuse either of those gentlemen of being actuated by 
feelings even remotely akin to partiality for Mr. Parrott. 
Their testimony is absolutely disinterested, and strictly im- 
partial; yet it is so far conclusive as to the merits of the 
ordnance in question that we cannot refrain from wishing 
that, with all their faults, England’s ships mounted a few 
300-pounder Parrott rifles on their decks. Possibly one of 
the strongest arguments which can be adduced in the favour 
of these guns lies in the fact that they effectually destroyed 
Fort Sumter at an enormous range, and performed duties, 
such as were never before demanded of guns, with credit to 
themselves and their inventor, under peculiarly trying cir- 
cumstances. We do not for a moment advance that they 
are the best guns it is possible to produce, but we 
do claim for them that they are good guns, and chea 
withal, and capable of doing as good service in action, 
things considered, as any rifled guns of the calibre we have 
afloat. 

Before taking leave of General Gillmore and his book, we 
must award a meed of praise to his publisher. The work 
is exceedingly well got up, and profusely illustrated with 
perhaps the best coloured lithographs we have ever seen. 
Many of these are essentially works of art, such as do not 
often find their way into the pages of a scientific report. 
Maps, paper, printing, and binding are alike good, and do 
infinite credit to the publishing world of New York. 





* The report of Admiral Kuper and his officers in command of 
the Japanese squadron in 1864, just printed by order of the House of 
Commons, is to the last degree unfavourable to the Armstrong 
gun. One officer, after detailing the stripping of the Armstrong 
shot and its consequent inaccuracy of flight, adds: “The 68- 
pounder gun fired more rounds than the Armstrong 110-pounder, 
every shot and shell telling beautifully; this gun made perfect 
practice.” Another officer writes: “My opinion regarding the 
110-pounder Armstrong gun is that no certain dependance can be 
placed upon it, and I should extremely regret being again depen- 
dant on such a gun in action; I also have to observe that, from the 
stripping of the lead and the uncertainty of bursting of the pillar 
fuzes, I found it impossible to cover the landing of the marines and 
naval brigade with the Armstrong gun.” It is needless to speak 
further on this report at present, the facts we have given are suffi- 
ciently suggestive. 





“THE GREAT LOCK-OUT” AND ITS LESSONS, 
(Concluded from page 305.) 


Tus mesalliance of labour is termed in commerce a combination; 
and it has been announced that the employers were driven to meet 
combination by combination; but it should have been the natural 
one of re-uniting capital and labour. Until this is the nature of 
the combinations, they will all have the result which has attended 
the first great display of the fancied power of capital combined, not 
to bring about a reconciliation with labour, but to antagonise with 
it. With somewhat painful feelings the men have gone into work 
who were locked out because certain of them would support their 
fellows in North Statfordshire who would not accept the reduction to 
which they had acceded, but who were re-admitted to work because 
the ironmasters in the North of England saw how great was the 
inconvenience they were entailing on themselves, and how great the 
suffering they were imposing upon their workpeople, by refusing, 
for such a reason, to allow them to continue thei employment. 
They have seen at once their masters’ strength and their masters’ 
weakness, and they are writhing under a sense of the punishment 
which they have suffered. Miserable comfort though it really is, they 
nevertheless solace themselves by declaring that more closely than 
ever will they ally themselves with their union, and bide the time 
when they shall have acquired power to retaliate upon their masters, 
by demanding wages and conditions of labour which a small supply 
of workmen and accumulated union funds will enable them to extort, 
—all the while forgetting that, as a wife cannot injure her husband in 
person, or impoverish him in purse, without being herself the greatest 
sufferer, so neither can a body of workmen force their employers to 
accept terms incompatible with the natural condition of the labour 
market, without thereby assailing themselves most. Just four years 
ago, M. Chevalier wrote as follows :— 

“It is just as impossible to fix by any arbitrary will of 
authority the market value of labour as that of bread, meat, 
or iron. It would be a happy circumstance for our national industry 
if iron could be sold at a farthing a pound; unfortunately it cannot 
be made for that price. Suppose, however, that the Government 
should decree to-morrow that its price should be fixed, under penal- 
ties, at a farthing a pound, do you thing it could be obeyed? This 
or that ironmaster, under a temporary alarm, might obey, but it is 
obvious that the rest would instantly close their works. . . . . 
What is the law which regulates wages wherever labour is free? 
The supply of capital in comparison with the number of men re- 
quiring employment. We have here the eternal law in reference to 
supply and demand, which governs all our business operations. A 
manufacturer has capital to pay a hundred workmen at the rate 
of 4s. a day each; two hundred offer themselves. If obliged to 
employ all he can give them but two shillings a day. In this 
way the more the —— increases relatively to capital the 
more wages must fall. They must fall though it be to the injury 
of public health, and in spite of all the appeals of Christian charity 
and of wounded humanity. They will fall, ‘until the unfortunate 


workpeople are reduced to the minimum of starvation—to the 
coarsest kinds of food. This was for a long time the history of 
Ireland, where, as the people multiplied, while capital remained 
stationary, the unfortunate peasants came down from the use of 
bread, from dry bread to a good kind of potatoes, 
kind of potatoes to the worst quality 
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ayy abundance from’a given surface. This is frightful. True, 
ut it is an inexorable necessity.” 

M. Say, another French economist, says— 

“It is a great misfortune to be poor, but it is a much greater 
ace ‘ or the poor man to be surrounded only with other poor 
ike himself.” 


ion of accumulated savings, which they should be induced to 
invest in the erecting of dwellings for themselves, with, if possible, 
gardens attached. Every firm might become a building society, 
and its workmen the members. Whilst the former could secure 
itself from loss the latter might derive the advantage of their em- 
ployers being satisfied with much less interest than the exorbitant 
t charged by the public building societies. Having com- 





While the men cannot foresee the injurious effect to th lves 
of their combination to force up the price of iron, which they 
assert the masters have the power to decree, they nevertheless see 
correctly enough what will be the advantage to themselves of a 
thinning of the labour market. In this work they are spending 
large sums of money, and they are successful just in proportion 
as men have, or think they have, cause to complain that they 
are treated with insufficient consideration by their employers or 
by those whom their employers have set over them. The treatment 
which we have designated by this lighter term the men call “ being 
tyrannised over.” 

There can be no doubt that, without perhaps being required to 
go the whole length advocated by certain prominent advocates of 
social science, the British ironmasters must evince—we don’t say 
feel—more interest in their men than they have recently displayed 
if they are to keep such a supply of that particular class of labour 
in this country as will enable + to conduct their businesses at 
the profit which for such investments they have a right to expect. 

e bave already shown the necessity of the education of the 
school being supplemented with the lightening of manual labour in 
the works; and we have said that a less reserved tone in reference to 
the influences which determine results in which the men are 
paramountly interested would remove much misapprehension from 
the minds of the men to whom results only are made known. 
Sketching other means to be pursued for the regaining of the con- 
fidence of the men, and the improving of their condition, upon all of 
which points we know that the men feel strongly ; we have to remark 
that working managers must be selected of a class whose education and 
sympathies are likely to make them acceptable alike to men as well 
masters. For such a working manager more labour and better will 
be done by anumber of men, than for the one who imagines that his 
business is to exact an increased amount of work without any ad- 
vanced remuneration to the labourer; and who, trusting to his 
ability to get the work done by other hands not yet introduced to the 
factory, will press his demands to the point at which the new and 
untried hands are brought in. Dissatisfaction amongst the other 
workmen will sure to be one of the first results. They grieve at the 
loss of an old companion in toil, and forthwith count it a duty they 
owe to one another to defeat the economising plans of the objection- 
able overman, whom they dub the “ nigger driver.” Good manage- 
ment will be shown in the exhibition of a friendly spirit towards the 
workmen, and an indisposition to interfere too rapidly with what 
are — as vested rights, at the same time that a better organisa- 
tion of work, and the use of superior tools to those before in use, are 
adopted in the various departments. By such means the quality or 
bulk of the article produced may be increased, and competition met 
often without the necessity of the reduction of wages. Indeed, good 
management will enable one firm to give higher wages than its com- 
petitor and yet more than hold its own in the market; and the 
establishment becomes a point of attraction for workmen. The more 
80, a8 vacancies in it are of rare occurrence. 

Where an employer is not so fortunate as to have secured this 
class of representation of himself, he should be as often as possible 
amongst his men in person. At the request of the twelve foreign 
urors in Class 31, (manufactures in metals) of the last International 

xhibition, Mr. Alfred Tylor, brassfounder, of London, the deputy 
chairman, furnished that body with some valuabie information 
relative to the proceedings and acquirements of British workmen. 
This information was comprised in a pamphlet which, by desire of 
the chairman of the class, Dr. Von inbeis, was published as a 
supplement to a reprint of the second part of the report of the jury 
in April, 1863. n that pamphlet Mr. Tyler strongly recom- 
mends as “one of the best means of avoiding disputes either 
about wages or anything else, that, where it is possible, 
men should be engaged and dismissed, and their complaints 
heard, by the employer himself; which would lead to a personal 
acquaintance and a feeling of mutual interest highly beneticial in 
various ways.” Than such a course of proceeding nothing would 
more tend to regain the confidence of the men in the iron trade 
towards theiremployers. In too many instances they have reason to 
regard themselves as handed over to overmen who are not always 
characterised by a conciliatory deportment. The soothing effect 
upon the minds of the men of an interview with their employers is 
most striking. The puddlers in the Wolverhampton district held 
out for a fortnight or three weeks after the withdrawal of the 
lock-out, until they had seen the employers in that district to 
obtain from them a promise relative to future conditions. After 
they had obtained that interview they resumed work with feelings 
akin to those of men who had preferred a request in the highest 
possible quarter, and had been heard with the most familiar 
courtesy. ‘They received us,” remarked the happy men, “ they re- 
ceived us like gentlemen.” And yet the masters had only promised 
to consider tke subject discussed. 

The fact that this interview was for some time refused speaks 
loudly of the want of tact, to say the least, which the Staffordshire 
ironmasters display in the management of their men. The com- 
bination of masters, North and South, aimed at an ultimate suppres- 
sion of the union; and hopes were entertained that the compact 
would prove sufficiently strong to enable this result to be effected. 
When it was found that there was not cohesion enough among the 
masters to enable the conditions enforced some time ago by the Leeds 
masters, who now employ only non-union men, to be adopted 
throughout the trade generally, the application of the Wolverhamp- 
ton men to see their masters as a district, was met by a reply that 
applications of the sort must be made to the chairman of the Masters’ 
Association by the secretary of the Men’s Union ; but the individual 
masters od. A meet their own men respectively. This latter 
* concession,” however, had, earlier in the lock-out, been refused to 
his men by one South Staffordshire master Thus were the men 
driven back upon their union, repelled from approaching their 
masters in their several localities. The Wolverhampton masters were 
no more able to enforce these terms than were the general body to 
maintain the lock-out. The men refused to go to work till they had 
obtained the interview asa district. And it was well for the masters 
that they did. In the other event, the negociations would have 
become most complicated, and the happy conclusion of the interview 
that ultimately came off would not have gone far, as now it will, to 
bring about an improved feeling throughout the whole trade. With 
Charles Knight, we, too, “could wish that not only ‘in ragged huts,’ 
but in well appointed houses, were the things better understood 
that political economy really does teach.” Much misery and great 
material loss would be saved in this country if employers aimed at 
possessing the “understanding heart” of the pedlar in Words- 
worth’s *‘ Excursion,” who was ever ready to listen to the com- 
plaints of those who thought they suffered a wrong :— 

“To him was made as to a judge ; 
Who, with an understanding heart, allay’d 
The perturbation ; listen'd to the plea ; 
Resolv’d the dubious point ; and sentence gave 
So grounded, so applied, that it was heard 
With soften’d spirit—e’en when it condemn’d.” 


Accepting the union as an established “ institution,” the ironmasters 
in the North of England are aiming at making it applicable to 
certain of the purposes contemplated by benefit societies. This is a 
step in the right direction. A correct appreciation of the necessities 
of their people and of their own interests should prompt the 
masters to identify themselves as much as possible with all such 
organisations, that they may possess as much of that which is good 
and as little of that which is bad, as, under the circumstances, is 
possible. By wise arrangement it may be found quite possible, after 
a yew years, to pone their constitution. In no way, however, 
would masters so greatly promote the mutual interest of themselves 
and their men as in encouraging them to become capitalists by the 








menced to save money in this manner, the prospect of having his 
freehold wholly unencumbered will form the strongest possible in- 
ducement to the workman to continue his savings; and the posses- 
sion of property of this description would be one of the strongest ties 
to bind him to this country as his own and his childrens’ home, 
Men who had thus begun to save would hesitate long before they 
paid as much money per week towards the maintenance of a 
trades union as would be half the amount they would be required to 
invest for their advanced share in the building society. They have 
been superficial observers who have not also perceived the fascinating 
tie to home which exists in a well-kept garden. Remarked a 
friend to us with whom we have been conversing on this point, 
“ Depend upon it that a puddler will not emigrate to America when 
his peas are in blossom !” 

Farther, let every effort be made to prevent frequent alterations 
in the rate of wages paid. Supposing the basis to be fair on both 
sides, nothing could be more just, as a general rule, than for the wages 
in the particular industry of which we are writing, to rise and fall, 
as now, with the price of the iron made; but the frequent changes 
in a time of varied demand give rise to so much uncertainty in the 
minds of the men as to their future income that they declare the plan 
to have become most oljectionable. Let a fixed scale, based upon 
the average of some past years, and calculated upon the prospects 
of the future and the prospective condition of the labour market, 
be determined upon to regulate the trace for the next eighteen 
months or two years. Let the scale be fixed on the principle of 
arbitration in the presence of a competent umpire. Let the scale 
and a code of rules based upon it, to be at the same time drawn up, 
acquire the force of law by being certified by the umpire, as the 
terms of contract mutually agreed upon between the ironmasters and 
men of any particular district. Then let these rules be printed and 
presented publicly by the umpire to the authorities of the county 
court and the police court in the districts affected; and we have 
valuable legal authority for saying that terms of agreement thus 

Jopted and proclaimed would possess all the force of a duly exe- 
cuted written contract. Questions that could not be embraced in 
this agreement could, upon the occurring of a difference between the 
masters and their men, be settled by the umpire, whose decision 
upon any matter affecting the trade interests of either, a clause in 
the agreement described should make binding. The umpire would 
constitute a standing court of appeal, whose existence would prevent 
those sudden outbursts of resistance in which men now too 
frequently indulge upon the arising of a question of dispute during 
the progress of their employment. The question might arise but 
the men would go on working, confident that it would be decided 
in due course on appeal to the agreement or to the umpire. We 
are confident that only a little close attention to the matter on 
either side, entered upon with a disposition to remove the difficulties 
as they arise, is needed to inaugurate such a method as we have 
described of settling any question of wages as it occurs.* 

Let such a court of arbitration be supplementary to that line of 
policy on the part of the master which we have sketched in this 
paper, and the British ironmaster will not have cause to complain 
either of the growing power of the union or of the decreasing of the 
supply of puddlers by reason of emigration; nor will he again suffer 
the humiliation of entering upon, much less being beaten in, so 
‘miserable ” an expedient as starving his men and their families to 
force a handful of unreasonable operatives to accept a rate of wages 
to which they alone openly demur. 

As we are concluding our paper, we learn that in pursuance of the 
promise made to the Wolverhampton puddlers, the ir ters of 
that district are preparing a proposition to be submitted to the whole 
trade at the next preliminary meeting, in which, if we correctly 
understand it, the present condition of the labour market will be 
recognised, and a scale of wages determined upon, which, however 
low may be the price of iron, shall be a higher minimum than the 
one that now rules. And also that it shall be proposed to settle dis- 
putes in the works in which they arise, the negociations being con- 
ducted by the workmen and the employers of the several works 
respectively without reference to the employers or the men elsewhere. 
The whole proposition would be an improvement upon the present 
terms of relationship. In no respect would the improvement be 
greater than in the effect which would be produced by the working 
of the latter clause of the proposition, for it would tend to restore the 
manifestation of the feeling of mutual dependence for which we 
appeal; and would, in consequence, indicate the dissolution of the 
combinations of men and masters alike so far as it relates to the 
objectionable forms which these combinations take. But the varia- 
tion in wages with prices is still a very weak place, and will lead to 
frequent recurrences of disputes. We would urge upon the trade to 
consider if this cannot be obviated, notwithstanding the powerful 
prejudice of a long-standing custom to the contrary. If it can be 
avoided, either our own plan or Lord St. Leonards’ Bill would give 
the force of law to any agreement while it lasted, and thereby remove 
the objection which the employers raise, that if prices should go up 
beyond the average rate of wages fixed, then that the workmen 
would refuse to abide by the terms of the agreement. Cc. W. 











* These remarks were written before Lord st. Leonards sketched his 

roposed scheme, which, if adopted, would remove all questions as to the 

legality of such a court as is here sketched, and which his lordship’s proposed 
measure provides. 





Tue Twenty-Ince Navy Guy.—We have already alluded to 
this gun in a previous issue of the present volume. We now give 
some account of its trials with heavy charges. The great gun is 
nearly 4ft. shorter, but has the same bore, and is intended to possess 
the same relative capacity. It has been in course of completion 
nearly ten months, and was placed in position for trial for the first 
time on Thursday. It was suspended by the trunnions, breech, and 
muzzle, the sling having been constructed for the special purpose. 
It was charged first with sixty pounds of powder, and subsequently 
two successive charges of the same amount of powder, the last 
accompanied by a solid shot weighing 1,080 1b. The gun at each 
discharge vibrated about one-half of its length in its slings. On 
Friday the heavier charges were tried. Eighty pounds of the usual 
heavy rock powder were used, and the 1,080 lb. solid shot was sent 
down to keep it there. Notwithstanding the great weight of the 
gun, the size of the charge, and the magnitude of the solid shot, 
the loading of the ter cannon was accomplished in a briefer 
8 than would require us to write the account. Three 80 lb. 
anes were fired, and, as an old salt remarked, that they were 
“ beautiful to hear.” Toa sensitive tympanum the shock of this 
gun is pleasant in comparison with that produced by a Qin. 
Dahlgren. A charge of 100 lb. was next introduced, the solid shot 
sent home, the percussion arranged, when Mr. James Knapp pulled 
the lanyard. The ball struck the stony bank, and tons of rock fell 
into the cavern, already existing from similar ponderous blows. 
This time the gun recoiled about two-thirds of its length in the 
sling, and the concussion scarcely differed from that experienced 
with the 80 Ib. charges. A second charge of 100 1b was tired, and 
immediately after the recoil, a wrought iron bolt, 3in. in thickness, 
suddenly snapped, and the breech-band broke, letting the enormous 
mass to the ground, crushing as if they were made of timber, the 
T-rails beneath. This sudden accident brought the test to a con- 
clusion. Captain Yard, United States Navy, who superintended 
the test, expressed himself highly gratified with it. The gun had 
done its duty so far as the preliminary examination was concerned, 
and the accident that brought it toa termination before the final 
charge was fired—but one remaining to complete it—was regretted 
by all present.— Scientific American. 
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SCOTTISH SHIPBUILDERS’ ASSOCIATION. 


IRON SHIPS—BUILDERS’ MEASURE v. REGISTER TONNAGE 
By Mr. Ronerr Duncan. 
(Concluded from page 305.) 


Tue mode of calculating register tonnage by ratios is exceed- 
ingly simple. The useful limit of ratios for merchant vessels is 
from °55 to -75 of the parallelopiped dimensions; every decimal to 
three or four places, avd apy degree of fineness or fulness, as 





required either for high speed or low speed; multiply the length | 


between perpendiculars (including the rake of sternpost to main 


deck), the breadth extreme, and the depth of hold together, and the | 


sum by the rat’o of fineness desired, divided by 100; the result will 


be the tonnage under deck (main or spar deck, as may be), which | 


may be easily produced on plan by decimal sections designed to the 
ration of form required. 

Thus, for the dimensions already quoted, 205 X 345 = 1,166, 
builders’ measurement, on any depth; the register calculated for 
20ft. depth by ratio -6 is as follows :— 

205 X 34:5 X 20 = 848°y49; tons under main deck. 
345 


70725 
20 








141450 
“6 





+ 100) 848-70 

The following figures will explain how the same dimensions can 

be made to vary about 300 tons, as previously stated, on the same 

depth and nearly 500 tons between 20ft. and 24ft. hold: 205 X 34} = 
1,166 builders’ measurement auy depth ; 


By ratio .. «. 55 6 65 7 75; 
On 20ft. hold .. 778 »o. S849 .. 919 oe 990 .. 1,061 tons; and 
On 24ft. hold .. 934 .. 1,018 .. 1,103 .. 1,188 .. 1,273 tons. 


The difference between 778 and 1,061 being 283 tons, and the differ- 
ence between 934 and /,273 being 339 tons on the same depth and 
varying ratios. and the difference between 778 and 1,273 being 495 
tons on extreme of depths and extreme of ratios, the builders’ mea- 
surement tonnage being unvarying throughout. 








That the constants apply to steamers as well as to sailing vessels 
is shown by the following table of eight screw steamers from 100 to 
1,500 tons, built between 1855 and 1862 during several changes of 
Lloyd’s rules :— 
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The variation in constants is due entirely to extras in construction 
and equipment, the class being true constant. The iron columns in 
these tables must be understood to mean only the hull iron proper, 
“agate masts of iron, but exclusive of smith work, bolts, and 
nails, 

As a further illustration of the accuracy of the constants of weight, 
irrespective of dimensions, the following details of two vessels will 
show—the one a screw steamer ten beams length, the other a sailing 
ship of less than six beams length :— 


8.S. 340 K 34 X 24. Gross 2,100) Ship 200 x 34°5 X 21. Gross, 1,000 
N.M. Register under deck, 1,890. N.M. Register under deck, 943. 
Keel, stern, sternposts, and Keel, stern, sternpost, and 
PUGGSE .. 66 00 02 99 166 SURES 5 co co co oo 8 
Angleiron .. .. «+ 865 tons. Angle iron «+ e+ 149 tons. 
Beams ee os ce - Beams .. ee a 
Floors, stringers, ties, Floors, &c. + 103 ,, 
keelsons, &c., plates 177 ,, — 
— 594) Hull plates «. 916 
Hull plates .. «see -» 450 —_ 
— 518 





1,068 
I purposely omit the small details of straps, slips, rivets, &c., and 





N33 44, 
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All those tonnages from 778 to 1,061 on the same depth, or from 
778 to 1,273 on the varying depths, can be modified to ten tons or 
one ton by using the ratios from two to four decimal places. There 
is no doubt about the varying weights also, as the smallest tonnage 
can be built on the 700 ton scale, even with a poop, while the largest 
and fullest must be built on the 1,200 ton scale, if built to class, and 
experience on all the ratios has proved them correct weight to tonnage 
on any form. Referring to diagrams 1, 2, 3, 4, which represent mid- 
ship sections of sailing vessels :—3 and 4 show the difference of mid- 
ship form of the limits ‘55 and ‘75 on the same length, breadth, and 
builders’ measurement (the ratio of middle section below load line 
being as ratio of displacement + *25; thus ratio, tonnage ‘65; dis- 
placement, 61 + 25 -86 ratio of mid-section), but with the depth 20ft. 
in one and 24ft. in the other, the cireumference of half frame in the 
small vessel is 32f:., and inthelarge vessel 40ft.to main deck, of course 
tbe plating and other details of the hull are in the same proportion, 
scantlings varying as the tonnage. Sections 1 and 2 show the 
difference of form and ratios for the same tonnage. No. 1 is 
200 x 344 X 21 = 1,135 builders’ measurement, ratio "65 = 945 
new measurement under deck, and with poop 1,000 tons gross 
register. No. 2 is 200 X 31 X 21 = 927 builders’ measure- 
ment, ratio ‘725 945 new measurement, under deck and 
with poop 1,000 tons gross register. Both vessels are the 
same length and depth and register tonnage; they differ by 
3ift. beam ani 208 tons builders’ measurement. They must 
be built on the same line to class, and the narrow vessel has 
1ft. fin. longer midship frame than the broad vessel, 1ft. 6in. more 
circumference for piating, &c. &c., and the vessels take precisely the 
same quantities of iron, wood, and all other material. Yet many 
builders would have no objection to build the latter at an ordinary 
rate per builders’ measurement and give over 70 tons register in 
addition, while very few would be willing to build the former at any 
rate less per builders’ measurement with register 135 tons less. I 
would prefer the register in both cases, and the former or broad ship 
for choice, as a very superior ship to build and to own. 

The following table of eight sailing ships of 1,000 to 1,500 tons 
intermediate sizes and ratios of tonnage from 65 to 74 is a sample 
of the relation of the constant of weight to register tonnage, the 
vessels having been built by four different builders, and all different 









































models. I give the weights as I got them :— 
oe a oy (8. le }s.Jg¢ Bu 
3 a 3 j eat ‘ ies oP g® se 
¥ig/ Ss |ah sot stl 62 Cees. (28/28 
Sif] Ss | |Sulba] glo) O jeS)22/Se/ se 
sla] a 23183! ¢ |S iSs| Sails Zo 
; jes S| e i268 c= 8a sz se 
Qa as > ‘s “|S igs & = 5 = 
190 |33°5| 21°6 /1014| 952) 42 | 994|-695| 12A1 | 553) 55 | 771 | ‘775 
195 |34°5| 21°25|1104) 961, 33 | 994) 672} Do. | 588) ‘59 771 | ‘775 
200 |32 | 21-5 | 985) 958 36 | 994/-696; Do. | 597) 6 774 | -777 
200 |34°5) 21 1135) 948) 56 99! 65 Do. 590) °59 775 | *775 
200*|33°7| 22°5 |1090)1111, 60 |1171)°732} Do. 784) “67 975 | *838 
208 [34°5| 23 1186,1121, 77 |1198) 681 et 715; 595 928 | “775 
ewr 
205 385 | 22°5 1198) 1142 82 1224/-707| Aal | 681) *557 924 | °735 
224 |87°5| 24°75 |1507|1462 63 |1525)-707} Do. | 910] 6 | 1120 | “785 
* The fullest vessel is extravagantly heavy, being nearly 100 tons in 


excess of all classes in iron and other material. 











| the material vere Tg omg to steam vessels, and —- 
| ments for machinery. e latter, with additional bulkheads, usually 
| increase the ironwork of steamers 4 per cent. of tonnage over sailing 
vessels. Each item in these quantities is not necessary in exact 
ratio; it is only in the sum totals, and justly so, that the equality 
of the ratio of weight to tonnage is apparent. My object in the 
foregoing comparison of weight and length being to show that in all 
the material dependent on length, form, and tonnage for classification, 
Lloyd’s rules are nearly uniformly constant to register tonnage, 
independently of dimensions, from 100 to 2,000 tons. 

It will be apparent from the tables and foregoing remarks that 
the constants of weight are very nearly as follow :— 


Class. Finished Weight 
Late Rule. Gross Reg. Iron, of ship. 
Sailing Ships, 12 years .. oo 1000 .. o @ ‘775 
Ms Aal ee se 1000 .. « ‘55 *735 


If built to Liverpool rule twenty years, in addition to Lloyd’s, the 
increase of material in very full vessels of large tonnage and small 
dimensions is slight, from one to two per cent. in excess of Lloyd’s ; 


| but in case of fine vessels of large dimensions to tonnage, the increase 


of material is very important, amounting in several vessels we have 
lately built to about three per cent. of tonnage. As this involves 
an increase of cost from 5s. to 10s. per ton, it is virtually a tax on 
fine forms, not only to what they cost in construction, but to what 
they are obliged to carry of unnecessary weight. The Liverpool 
rules do not acknowledge the value of thickness of outside plating 
over five-eighths, stringers and keelsons being of the first importance, 
Lloyd’s rules consider plating of the first importance, and the con- 
flicting interests with owners who require both, necessarily increase 
the ex pense of construction. 
Screw steamers constants on the late rules were— 


Class, Gross Reg. Tron. Finished Weight. 
WZyears .. .. co 1000 .. .. CB. o WW 
9 » - ” - oe 58 e- ‘68 


* es ce ee - — eo of CO 
Under the new rules Aa and Az, the constants are nearly the same 





* Extra for cattle trade. 

t Since reading this paper, I have been favoured by Messrs. Gourlay 
Brothers, Dundee, with particulars of a few of their vessels built to class, 
which further prove the constants correct. Here is the table :— 
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These weights do not include forgings, but they include masts and deck 
framing 


house 





as nine and six years for minimum dimensions, say, length = 10 
depths, &c,, increasing by easy percentages to twelve and nine 
ears constants, at extreme dimensions, say, length = 20 depths. 

his, it must be understood, arises solely from extra material, as a 
vessel of 20 depths long is not per rule heavier than a vessel of 10 
depths of the same tonnage. 

trust that the foregoing explanations and tables illustrate, as 

clearly as I would desire, that the material used in construction, or 
the weight of hyll, is nearly constant ratio to nominal measure- 
ment tonnage, irrespective of dimensions, form, or builders’ 
measure. ‘The ratio of displacement I have stated, and shown 
to be also in relation to the ratio of tounage; but as the displace- 
ment ratio is not a constant necessarily of the tonnage, being 
entirely dependent on the form immersed, it is quite possible that 
the carrying abilities and other qualities of vessels of the same 
dimensions and nomipal measyrement tonnage may vary to 
a very great extent. The weight of the yessel I have shown 
to be invariably a constant of the tonnage, and as this weight has 
in every case to be deducted from the total displacement, the 
remainder only is cargo power. It follows that form and the balance 
of ratioe must, therefore, always enter into the calculation, for 
economy and utility, ability, stability, &e., for sailing vessels, and 
also for power and ap in steam vessels, All those elements are in 
every case practicable, and may be made constants on any tonnage 
pe caeorenens oe, creceenens and ey A being merely modes 
of varying the solid of eapacity of tonnage for the pur of an 
particular trade. The (tied 3 tonnage, Eaccth, shechves itself 
into the best dimensions and form for each particular trade, Builders’ 
measure considers length and breadth the only necessary elements 
in the calculation. Experienee in the matter of material and wages 
proves that builders’ measure is @ false guide, ister tonnage is 
never at fault in quantities, and an ordinary attention to adjust- 
ment of ratios may make all the elements which enter into the 
builder’s and the owner’s calculations fit into each other as constants 
to produce the best vessel for both. 

There are certain general questions belonging chiefly to propor- 
tions, on which opinions differ. Builders’ ent tonn 
being based on length and breadth, veut contracted ‘br 
by builders’ measurement are generally narrow in proportion 
to their depth. Experience distinctly says that s narrow 
ship, requiring ballast, is at all times an ancale and unprofitable 
vessel, For a steady dead-weight trade both ways, sure cargoes 


and quick dispatch, narrow ships may suit, but th exceptional 
trades, which only verify the rule ; for we find invariably that ships 
uire little or no 


of good beam iu proportion to depth, which 
ballast, are preferred. Owners’ interests certainly lie in ships which 
can carry nothing but cargo; that can wait, or shift with a clean 
hold if necessary, while the narrow tender ship must frequentl 
disburse a large portion of her earnings in ballast and charges inci- 
dental thereto. The fact that Lloyd's register shows the interests so 
nearly balanced that half the ships are less and half more register 
than builders’ measurement, even while the cost is nearly uniformly 
rated by the latter, proves the owners’ interest to lie in ~~ of 
which the profit is consequent upon a superior economical form, 
apart from the consideration of first cost. Deep ships, or more 
properly speaking, narrow shi said to be easier on themselves 
than broad shi This, I believe to be simply a question of load- 
ing. No nation has such narrow square ibs nD properties to 
= as ours. No nation better understood the science of shi 
sailing than the Americans, and their vessels were uniformly weak 
broader than ours, their laws favoured that ay ig oreo and 
stuiied to work it, and so successfully that fora loug time th 
shipping was the fastest and most economically worked marine in 
the world, while ours was the slowest. We have to a certain 
extent improved on them since the introduction of our new and 
better mode of measurement. But the question of the easiest = 
is simply a question of a little better ype of broad ships 
a tonnage. All oursmall vessels are of great beam in pro 
to depth, for the purely economical reason that they are safer and 
cheaper not to carry ballast. Yet deadweight is the principal itera 
in our coasting trade. Our most distant commerce is essentially 
light freight, full cargoes out and home, and vessels which can 
carry the largest vargoes of bulk or bale goods out and home with- 
out ballast will certainly be easier in the long run on both them- 
selves and their owners, if properly loaded and properly sailed. 
Our shipping was spoilt by our former modes of measurement, and 
now since the measurement has been rectified, it is by a great 
extent spoiled by our‘ adherence to the oldest standard. Owners 
and builders accustomed to look upon breadth as the base for all mea- 
surement of shipping, and paying—perhaps nominally—only by that 
standaid, have looked, not unnaturally, on all depth which is not 
the greatest, usual, or safe, in prepedliok to b th, as so much 
depth and cargo lost or thrown away. The standard which the 
new mode of messurement renders practicable and most advan- 
tageous is depth. This is the only true and suitable base for pro- 
portioning ships. The breadth should be entirely subordinate to 
the requirements of the intended trade. The register ton 
defines the form in relation to the depth, and the form defines 
tonnage in ratio to the dimensions for any purpose—the weight of 
vessel being uniform; and the displacement and weight of 
cargo, are easily made uniform constants of the tonnage and its 
ratio. Depth is already the standard for draft of water, though the 
exact proportion which the draft should bear to the depth is not so 
clearly defined. As the draft is not subject to legislation except b; 
the Association of Underwriters, and even they are not all somal, 
vessels are more more frequently loaded at discretion than by rule, 
hence the only correct comparison is by the displacement scale. 
But, given, depth of hold and the tonnage under main deck as the 
standard for comparison, with the side above water at the dee 
draft allowed by the underwriters’, equal to 2}iv. to the footoi bold 
—or, more simply, its exact equivalent, ~;ths of the depth of bold 
from bottom of keel—all well-formed iron vessels of the highest 
class should carry once and a half their tonnage of dead-weight 
cargo. Asa matter of course, the greater the amount of a 
above the main deck the less the cargo, as poops and houses add 
weight and tonnage without giving equivalent draft of water, The 
ratio of displacement at that draft, ex keel, to the rativ of tonnage, 
should not have a greater difference than four per cent., with a 
good form; thus a vessel with a tonnage ratio of ‘64 will 
have a displacement ratio of °60, and the proportion may be 
constantly relied on, if carefully designed, as safely as the 
constant of weight. Hence the differe.ce of ratios of tonnage and 
displacement may with equal propriety be called the constant of 
displacement. The advantage of those constants in the case of steam 
vessels requiring a fixed draft with a stated cargo cannot be over- 
estimated, as by comparison of ratios and constants the smallest 
vessel which cai carry a stated cargo at a fixed draft, horse-power, 
and 5 , can be determined from the new tt 
with almost mathematical precision and no trouble, while the 
abilities of Sir Isaac Newton would be non-plussed to d 
any one of those elements from the builder's measure, 

(To be continued.) 








Sours Kenstmnctoy Museum.—During the week ending the 20th 
May, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 
9,958. On Wetnentay, Thursday, and Friday, students’ says 
admission to the public, 6d.), open from 10 a.m, till 6 p,m., 2,008; 
Total, 11.966; from the opening of the museum, 5,281,743. 

Me. Passmore Epwarps, a gentleman well-known as an editor 
and author, embarked, a few years ago, upon literary s) 
which involved him in pecuniary loss to the extent of seve 
thousand pounds. His creditors took a generous view of the matter, 

pted a composition of 5s. in the pound, and gave him a receipt 
in full of all demands. Since then, Mr. Edwards, with the assistance 
of the virtues which lead to success, has recovered his fortu and 
we are glad to learn that be bas devoted the very first fruits of tha 
success to paying off all his old creditors.—Atheneum., 
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GUY, EDWARDS, & MACARTHUR’S MODE OF MANUFACTURING BREAD. 





Tus invention, patented by Messrs. W. A. Guy, E. Edwards, and 
R. W. MacArthur, consists in arranging one or more vessels of 
suitable form and material, having openings which can be readily 
closed air-tight, and through which flour, salt, and water, or other 
materials, can be introduced. These vessels (or vessel) contain 
mixing apparatus hereinafter more particularly described, so 
arranged that it can be caused to revolve by any convenient power, 
which may also drive forcing pumps, by which carbonic acid or 
other gas may be forced into the vessels by means of the apparatus 
to be described. This carbonic acid or other gas may be generated 
in any convenient way and stored in a gasholder, whence it is 
pumped when required, or it uy be generated under very high 
pressure in suitable vessels, whence it may be allowed to escape 
directly into the mixing vessels without pumping ; and these genera- 
ting vessels may be made fixed or movable; or the carbonic acid gas 
may be generated from muriatic acid and carbonate of soda in such 
proportions that the resulting compound may be common salt, which 
may be used in mixing the dough. One or more of these mixing 
vessels are so arranged that when one of them has been partiall 
filled with flour, salt, and water (or other materials for making com 
for bread) the mixing apparatus, to be described, can be caused to 
revolve, and thus to combine the several ingredients into dough. 
While the mixing apparatus is working (or previous to or subse- 
quent to its working) carbonic acid or other gas, generated in any 
suitable manner, is allowed to pass or is forced into the vessel. The 
ingredients in the vessel are thus converted into dough strongly 
impregnated with gas. All these operations, that is to say the 
mixing of the dough and impregnation with gas, are carried on 
simultaneously and in the same vessel. At the bottom of each 
vessel is a discharging aperture, having a cock or valve of a suitable 
kind, but which we prefor of the form hereinafter described, from 
which the dough may be measured and discharged by the pressure 
of the gas above it. While the vessel has thus been emptied of 
dough and retains only gas at a high pressure, another vessel 
(where we use more than one) has been charged with flour, salt, 
and water, and closed air-tight; a pipe is then opened by which a 
communication is made between the two vessels, and t of the 
gas flows from the emptied to the full vessel. This pipe is then 
closed and sufficient additional gas at high pressure is introduced 
into the full vessel, and its mixing apparatus is set at work. The 
gas remaining in the emptied vessel is either allowed to escape to 
the gasholder, where one is used, and subsequently pumped back 
by the apparatus, to be described, when the vessel has been refilled 
with the ingredients for dough, or it is saved and again used by 
means of the hydraulic cylinder and pumping apparatus hereinafter 
described. 

And in some cases the surplus carbonic acid gas is allowed to 
escape through a pipe into a cistern containing liquor ammonie or 
other suitable substance, by which it is absorbed, and which may 
be afterwards utilised in making bread or in any suitable way. The 
cock or discharging valve attached to the mixing vessels is more 
particularly described and illustrated hereinafter, and is so arranged 
that the dough is measured into pieces of the size required as it is 
discharged from the mixing vessel. 

Where bread has been made with water aérated with carbonic 
acid gas under pressure, it has heretofore been proposed that the 
flour used for making the bread should be put under a pressure of 
air or gas as great or greater than that under which the water is 
aérated before the water is admitted to the flour, in order that the 
escape of the gas from the water may thus be prevented. Now, 
the patentees find it to be much more economical in the cost of the 
apparatus and in the time required to make dough to mix the flour, 
water, and carbonic acid or other gas in the same vessel and at the 
same time. This is done by placing the flour, salt, and water, and 
other materials, in a strong vessel, into which the gas is admitted, 
under pressure, from a generator while the dough is being mixed by 
the revolution of suitable arms, and the dough thus becomes 
arated ; and sometimes instead of admitting the gas direct from the 
generator it is pumped from a gasholder or from another vessel where 
it is kept under lower pressure. It has been proposed to save the 
en my gas in the mixing vessel by allowing it to return to a gas- 
holder before the discharge of the dough. Now, in such case the 
expulsive power of the gas is not available, and the expansion of 
the dough or the removal of pressure would tend to choke the 
pipes ; it is preferred by the patentees to expel the dough first, and 
afterwards to save the remaining gas. ‘Andy where gas is admitted 
direct from a generator at high pressure, the surplus gas which 
remains in the mixing vessel after the dough has been expelled is 
saved by allowing it to expand into a vessel of sufficient size to 
reduce its — to that of the atmosphere, and when the mixing 
vessel has been opened and a fresh charge of materials bas been 
introduced the gas is forced back into the mixing vessel by means 
of the pumping apparatus, and then is admitted from the generator the 
remainder of the gas required. 

By this invention the patentees are able to use apparatus of a 
smail size and cost, which may be worked entirely <a hand, and 
without the necessity of steam or other power, and they claim to be 
hus enabled to introduce the use of bread aérated with carbonic 
acid gas (the advantages of which have for more than thirty years 
been known) into localities where it would otherwise be unavailable. 





Fig. 1 isa longitudinal section of one form of the apparatus used 
in carrying out the invention. A is a mixing vessel of metal, 
earthenware, glass, or other material of sufficient strength, which 
the patentees prefer of spherical shape ; B is an axis passing through 
this vessel po working in a stuffing-box. To this is attached mix- 
ing apparatus, which is by preference of the shape shown in Fig. 2. 
It consists of a ring of slightly less diameter than the interior of the 
vessel, to which are attached bars parallel or inclined to the axis, 
and at different distances from it on either side, and sometimes no 
axis is used, but a pin is made at one side of the ring which works 
in a recess in the mixing vessel, and a square hole at the other side 
of the ring receives the end of the driving shaft, which is only long 
enough for the purpose. In order to obtain ready access to the 
mixiug apparatus, the vessel is made in two parts, the upper one of 
whic’: is bolted to the lower one, and can readily be unscrewed and 
removed without disturbing the remainder of the apparatus. In 
the small apparatus which is worked by hand a handle is placed 
upon the axis, by which the mixing can be commenced, and when 
the dough becomes stiff the handle is removed to the axis of a 
pinion C, working into a larger wheel D, by which increased power 
is gained. The mixing apparatus may, however, be driven by any 
convenient power. An opening E in the upper part of the vessel is 
closed air-tight by a cover and a lever and screw, shown at F. 

The carbonic acid gas may be generated in the following way :— 
H, Fig. 1, is a strong vessel lined with lead or earthenware, in 
which the gas is generated; water and chalk and sulphuric or 
other acid, in proper proportions, are mixed in this vessel by means 
of agitators worked by the handle I, and sufficient gas is thus 
generated at a high pressure, which can be admitted to the mixing 
vessel A while the dough is being mixed. In order to replenish the 
generator the chalk and water and the dilute acid is placed in closed 
vessels above it, the lower part of which can be made to communi- 
cate by cocks with the generator, and the upper part also (after the 
openings by which the materials are introduced have been closed), 
so that the pressure being equalised the materials flow into it, while 
those already used can be discharged by a cock at the bottom of the 
generator; or the chalk and water and the diluted acid is placed in 
separate vessels K and L, Fig. 1, and forced through pipes M and 
N into the generator by pumping air or gas upon their surface by 
means of a pump O, worked by hand or in any convenient way, or 
sometimes a jet of high pressure steam is used to force the chalk 
and water aud the dilute acid into the generator by means of a form 
of the instrument known as Giffard’s patent injector, a description 
of which is unnecessary. 

Sometimes the carbonic acid gas is generated by the action of 
muriatic acid upon carbonate of soda in such proportions as to form 
common salt, which may be used in making the bread. The dis- 
charging cock or valve above described is shown at Fig. 3. A is a 
conical tube of circular or rectangular horizontal section attached 
with its widest part downwards to the discharging aperture of the 
mixing vessel; the upper part of this tube is closed by the cock B, 
and the lower part by a movable plate C, either sliding or turning 
on the hinge D, and the space between the cock B and the plate C 
is sufficiently large to hold one piece of dough of the size into 
which it is required that it should be divided. This space may be 
altered by a lining of wood or other substance. To the cock B is 
attached the handle E, which is in connection with the plate C by 
means of the lever and pin F, so that the cock and plate shall never 
be open together, but that when the cock is shut the plate may be 
open, and vice versa, or ~~ may both be sbut together. This dis- 
charging cock is used as follows:—When the handle E is in its 
central position the cock B and the plate C are both closed. When 
the handle is raised the cock is opened while the plate remains 
closed, so that the intermediate space is filled with dough from the 
mixing vessel. When full the handle is turned down, and as soon 
as the cock is completely closed the plate is opened wide and the 
piece of dough discharged. G is a catch which assists to kee 
the plate C closed, and is released by the handle E wheu the cock 
is closed. 

In some cases two cocks and two plates are used opening and 
closing alternately. 








NEWTON’S IMPROVEMENTS IN SELF-ADJUST- 
ING COUPLINGS FOR RAILWAY CARRIAGES. 


Tus invention, patented by Mr. A. V. Newton (being a com- 
munication from abroad), consists in providing the heads of 
draw bars, when constructed to receive self-adjusting couplings, 
with a curved projection that will enable the draw bars to operate 
also as bumpers, and in using in connection with such curved pro- 
jections coupling hooks or catches. 

In the accompanying engravings Fig. 1 represents a top view of 
two draw bars connected together according to this invention, one 
of the draw bars being in section in the plane of the line A, B, 
Fig. 2; Fig. 2, a side view of the same. Similar letters of reference 
indicate like parts. 

The draw bar A is made, with the exception of the head, in any 
of the known and approved forms and of any suitable material, and 
it is attached to the car in the usual manner. The head of the 


draw bar on the side opposite the hook is provided with a projection 
having its face curved, as shown at C. This projection is carried 
out somewhat in accordance with the size of the coupled hook D, 
the object being to have the extreme point of the hook strike it a 
little outside the centre of the curve. By this arrangement the hook 
of a self-acting coupling is made to operate asa bumper without 
unlocking the cars, and the curve also assists the spring in holding 
the hook in place, and prevents the cars from uncoupling when on 
a down grade, where most of the automatic coupling are found to 
fail, especially if the track is rough and uneven. The side of the 
draw bar and head opposite the curve C are made open so as to 
receive the hook D and spring E, as shown in Fig. 1. The hookor 


Fig «. Bs FIG. tft, 





catch D is made of iron or other suitable material, as shown in Fig. 1, 
and hinged or pivoted ate. A spring E, made of steel and nearly 
straight, is attached at a to the draw bar for the purpose of operating 
the hook. The head of the hook D is made vertically, about 14in. 
in width, so as to adapt it to different heights of cars, and to prevent 
bounding apart on uneven tracks. This device is opened by 
attaching a chain to the projection 6 on the back of the hook D and 
connecting such chain with a windlass, lever, or contrivance for 
overcoming the pressure of thespring E. The parts, when brought 
together, as shown in the engraving, make a self-adjusting coupling 
which experiments have proved to operate successfully under all 
circumstances. 


MecuanicaL Improvements.—There have recently been intro- 
duced in the Fort Pitt Works two very important mechanical 
improvements—the first a new plan for turning trunnions, and the 
second for casting shells. Heretofore the shoulders about the 
trunnions have had to be chipped off by hand—a slow and laborious 
plan—but by the employment of another eccentric cam applied to 
the lathe, this portion of the gun, like all the rest, can now be 
turned. This great improvement has been made by Mr. Kaylor, an 
employee of the works. The second improvement, in the making of 
shells, is in casting them with 5in. sinking heads, which are subse- 
quently turned off, instead of the small heads formerly made, by 
which great density of metal is obtained. : 

Sik GoupswortHy Gurney AND THE Steam Jer.—Sir Golds- 
worthy Gurney, on whom the honour of knighthood was conferred 
in September, 1863, for his services, was but two months afterwards 
seized with a violent attack of paralysis—materially induced by 
constant mental application to those services—which nearly put an 
end to his life. He has ever since been completely withdrawn from 
the scientific world, his right side been still so affected that he can- 
not rise from his seat, or walk across the room without assistance. 
He has great difficulty in talking so as to make himself understood, 
and signs his name only with his left hand. He had previously 
held the appointment of director of the lighting and ventilating 
of the Houses of Parliament for ten years. Leave of absence from 
his duties was granted up to the 20th of July, 1864, when, there 
being no chance of his recovery, he was compelled to retire. During 
his absence his system of lighting and ventilating was conducted 
by Mr. A. Gordon, and it speaks well for the soundness of the 
system that a comparative stranger to it should have been able at 
once to conduct it satisfactorily.— Builder. 

Dacennam Docxs.—The ceremony of cutting the first sod of the 
excavations necessary for the proposed docks at Dagenham 
recently took place. Te is proposed to utilise for the purpose of 
these docks the well-known piece of water known as Dagenham 
Lake. The average width will be 600ft., and the length about one 
mile, giving nearly two miles of quay, and affording ample room 
for berthing ships. The tidal basin will be 450ft. long and 250ft. 
wide, the gates to which will be 70ft. wide, with 27{t. of water on 
the sill at ordinary high tide; the minimum depth in the river at 
the entrance will be 12ft. at low water, and as the lake is naturally 
much deeper, vessels will be enabled to enter the dock at almost 
any stage of the tide. Outside there is excellent anchorage and 
ample space, the river being at this point about half a mile broad. 
The London, Tilbury, and Southend Railway, which skirts the 
lake, will, by means of a very short branch, briug the dock within 
easy distance of the metropolis. The works of the dock have been 
contracted for by Mr. Rigby, of Westminster, and the cost of con- 
struction, including the freehold of the lake and adjoining lands, 
containing altogether about 140 acres, will amount to £220,000. 

A New Arriuiery Jos.—The Ordnance Select Committee have 
recommended to the Secretary of State for War the adoption of the 
gaining twist for the new guns, and of bronze buttons for the new 
projectiles—the combination to be called “the Woolwich system, 
and the gun “the Woolwich gun.” A former gun firing lead-coated 
shot, which, though strongly recommended by the committee, failed 
utterly on being tested against armour plates, was called ‘“ the 
Committee gun.” The Admiralty have been urged to accept the 
committee’s system, and to rifle all the 7, 8, and 9in. guns of 6}, 8, 
and 12 tons respectively upon it, and the committee are now 
engaged in settling the depths of the rifle grooving for these guns. 
Apart from the fact of their having turned inventors, and used 
without scruple the principles of the plans of the competitors 
entrusted to their care, the worst feature is that no experiment has 
taken place with either an 8in. or a 9in. gun, and as far as the trials 
have yet gone no experiments have even been made upon which 
the value of the bronze studs or of the gaining system for 7in. guns 
could be tried; and yet the committee are going to rush blindly 
into a system which all practical artillerists believe will prove quite 
as great a failure for powerful ordnance as the Armstrong system 
for his weak breech-loading 110-pounders.— Western Morning News. 
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SKINNER’S IMPROVED STEERING APPARATUS. 
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Tus invention, patented by Henry Edward Skisuer, engineer, 
Shadwell, has reference to an improved construction of steering appa- 
ratus, which consists in mounting the steering wheel upor a horizontal 
axis within fixed bearings upon an upright pillar, standard, or 
column, secured to the deck of the vessel, by the arrangement of 
which the said wheel is caused to communicate motion to the rudder 
through the medium of a convoluted cylinder or slotted shaft fitted 
in connection with the rudder head, a traversing nut or socket fur- 
nished with projecting studs or threads taking into the said convolu- 
tions in convection with a double chain and pinion motion in gear 
with the axis on the rudder wheel being employed for raising and 
lowering the nut, and thereby giving motion to the cylinder afore- 
said in conjunction with the rudder, the said nut being maintained 
in its vertical position by gnide slots formed within the pillar 
etandard, 

Fig. 1 represents a front elevation of the improved apparatus; 
Fig. 2 a side view thereof, partly in section ; Fig. 3 a top or plan 
view with the cap or cover removed; Fig. 4 a horizontal section 
through the dotted line in Fig. 1. 

A, A, standard column secured to the deck of the vessel A}, to 
which the steering wheel is attached; B, B, couplings connecting 
the rudder to the steering apparatus; C, C, rudder head; D, D, 
tiller fitted to the rudder head when required in case of emergency ; 
E, E, convoluted barrel or shaft fixed vertically within the outer 
case in connection with the rudder; F, F, convolutions formed 
therein; G, G, traversing nut or socket provided with oblique 
grooves or threads taking into the convolutions on the barrel, by 
the vertical action of which within the cylinder (in an upward and 
downward direction) the said barrel is caused to rotate, and thereby 
communicate motion to the rudder; H, H, bearings formed in the 
standard for the reception of the same; J and J', guide and guide 
slots for maintaining the vertical action of the nut; K, K, endless 
chain gear for giving motion to the nut; L, L, friction rollers 
mounted within suitable fixed bearings enclosed within the case, 
upon which the lower portion of the chain revolves ; M, M, spiked 
wheels firmly keyed to the steering axis from which the chain 
receives motion ; N, N, steering wheel; O, O, steering shaft or 
axis; P, P, bearings secured to the standard in which the same 
revolves ; R, R, cap or cover. 








Frencu TransatTLantic Navication.—(From our Correspondent). 
The French Compagnie Générale Transatlantique must, accord- 
ing to conventions concluded with the State, commence next 
spring a bi-monthly service from Havre to New York. 
The plant which the company will apply to this line consists 
of the Napoleon ilII., 1,000-horse power, launched in London in 
February, and the equipment of which will be completed in Sep- 
tember or October; two large screw steamers, ordered from Messrs. 
Napier, of Glasgow, which are to be delivered in February, and a 
fourth screw steamer in course of construction at St. Nazaire, and 
of 850-horse power. The Europe, of 850 horse power, will be the 
fifth steamer devoted to the New York line. but will be regarded 
as a reserve steamer. The Washington and Lafayette, built on the 


Clyde in 1863-4, will be applied to the Antilles line. 

Bripeine tHE Forto.—One of the grandest engineering projects 
of the session has been under consideration during the last few days 
in Mr, Hassard’s court—it is the scheme for crossing the Frith of 
Forth by a high level bridge a little above Queensferry. This 
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undertaking is the main portion of a scheme for a rail way commu- 
nication between Dumfermline on the north, and the Edinburgh and 
Glasgow Railway, at a short distance from Linlithgow, on the south. 
The present session has been prolific in grand projects. There is, 
for instance, Mr. Fowler’s viaduct across the Severn at Oldbury 
Sands, which stands at the head of the list, inasmuch as it would be 
the longest bridge in the world. The Severn bridge is 4,131 yards 
in jength, although the entire levgth is not, we believe, over the 
high water mark. Its principal opening for the navigation is 600ft, 
span and 95ft. high. Next in order certainly, if not abreast of Mr. 
Fowler's scheme, of all the viaducts and bridges, either constructed 
or projected, is that of Mr. Bouch for crossing the Frith of Forth by 
a viaduct upwards of two miles long. The four openings for the navi- 
gation are each 500ft. wide and 125ft. high. The viaduct consists, in 
addition, of nineteen openings of 100ft., ten of 150ft., ten of 175ft., 
and seventeen of 200ft. The piers are intended to be of stone to 
above high water mark, and the upper portion of open ironwork, 
Of the immense “ illustrations ” that cover the walls of the committee 
rooms there are few that attract the eye by their artistic excellence ; 
but we have an exception in this case. The promoters of the great 
Forth viaduct are wise in their generation in having engaged some 
Clarkson Stansfield to prepare a very large and really clever water 
colour drawing of the principal portion of the proposed viaduct. 
The fine hazy distance, the clever handling of sea and sky, the 
spirited and varied craft, the showery effect in one portion of the 
picture, the grandeur with which the viaduct is invested, and the 
distinct relief in which it stands out, all combine to form a very 
effective picture upon which the eye rests with pleasure. Even the 
acute Mr. Hassard instinctively turned his eye to it, as the evidence 
of seafaring witnesses was given against the scheme, on the ground 
of its threatening a dangerous obstruction to the navigation. The 
artist has, of course, taken care than in the picture all is plain 
sailing. The estimate for the viaduct is £560,000. Another fine 
work of a like character, a high level bridge over the next northern 
Frith—the Tay—has been withdrawn by the promoters, the esti- 
mate, '£180,000, having been found insufficient. This work had 
two openings for navigation, in separate portions of the viaduct, 
each of 300ft. span, the one 100ft. and the other 70ft. high, with 
seventy-nine other openings of various widths, the total length 
being about one and three-quarter miles. If we exclude Mr. 
Brunlees’ works in crossing tidal estuaries, the next longest bridge 
is probably the Victoria tubular, over the St. Lawrence, which has 
twenty-four openings of 240ft. each, and one of 325{t. The Menai 
Bridge (the railway tubular) has two openings of 460ft., each 100ft. 
high, and two at the ends narrower. The fine bridge and viaduct in 
process of erection over the Mersey at Runcorn is to have three 
openings of 300ft. each, 75ft. high, with eleven arches at the ends 
in stone. The bridge at Saltash has two openings over the water 
mark of 234ft. width and 100ft. high, exclusive of the landward 
continuations. The comparative spans over the water mark of these 
bridges are:—The Forth, 10,550ft.; Tay (withdrawn), 7,980ft. ; 
Victoria (Canada), 6,085ft.; Menai (tubular), 980ft.; Runcorn, 
900ft.; and Saltash, 468ft. From the aspect of affairs in Mr. 
Hassard’s court yesterday, Mr. Bouch’s magnificent oo bids fair 
to issue triumpbantly from the severe ordeal to which it is subjected. 
The Forth | Clyde Navigation Company has still to be heard in 
opposition, but it is believed the most formidable opposition has-now 
n of, We hope the present favourable aspect of th 
scheme may prove an augury of its ultimate success.—Railway News. 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of 
our Correspondenis.) 


SUPPLYING LOCOMOTIVE BOILERS WITH WATER. 


Sm,—I am not going to defend Mr. Colburn against his 
blunders, he must bear his own burdens himself. Neither will I 
justify “ X.” or “ Engine Driver ” in their notions of impossibilities, 
for to me the greatest impossibility in engineering seems to be to get 
money; so I will endeavour to show your correspondents and 
principally “ Locomotive ” that it is both a simple and certain thi 
to feed any boiler efficiently without either pump or injector, an 
that water of any temperature (according to the position of a 
within one degree of that in the boiler can be admitted as f 
water; neither is their any loss of power from the system, save 
from radiation. 























Let b be a tocomotive boiler and T the tender, and let C be a 
cylindrical vessel in any convenient part of the tender, the bottom 
of which will be level with the water line of the boiler O, P pro- 
duced to X. Leta! bea pipe connecting the top of vessel O, with 
steam space of boiler ; let bi be a pipe connecting bottom of vessel C 
with bottom of tender; and let c' be a pipe connecting bottom 
of vessel OC, with water space of boiler; and let an ordinary cock 
a, b, ¢, be ougiies on each pipe ; and let V be a safety valve on 
vessel C, loaded to nearly the boiler pressure. Then it :s evident that 
with 1001b. of steam in boiler, the tender full of wa«ter, and vessel 
C full of a‘r, and all cocks shut, that to open cock aand fill C of 
steam, driving the air out at valve V; having done 0, shut cock a, 
and Jet steam in C condense, or if the water in tender be below 
212 deg.,{open cock 6, when the water will precipit "te the steam in GC. 
In either «ase a vacuum will be formed in C, w"en the water will 
flow freely from tender in vessel C and fill it. When full shut 
cock 6 and o»en both a ande¢; the water in C will fall by gravity 
along pipe ¢ into the boiler, and the relative heights of water and 
steam » ul stand in C the same as it does in a gauge glass. 

it the bottom of the tender be level with the bottom of vessel C, 
then water of the same temperature as that in the boiler will flow 
from tender to vessel C, and from C to boiler ; and instead of any 
loss of power by this system of feeding there is actually a positive 
gain, for the power given off by the atmosphere in raising the 
water into C is actually sent into the boiler by the gravitation of the 
water from C to the boiler. 

In the accompanying sketch neither convenience of position nor 
practical proportions have been attended to, illustration being the 
only design, I do not illustrate the thing either for Mr. Colburn or 
your correspondents ; but for your readers generally, for it is evident 
some of them know not how to do it. If any of your readers have 
got anything which, to them, seems impossible, ict them state 
their wants and offer a suitable reward, aud they would, no doubt, 
find themselves disappointed by an early successful answer. 

Greenwich, May 15th, 1865. Tnos, ADAMS, 





CONDENSING LOCOMOTIVE ENGINES. 

Srr,—1 am glad to find, what, indeed, I had expected, that your 
correspondents do not deny that a considerable advantage would 
result from effecting a vacuum in locomotive cylinders, and from 
dispensing with the tender by means of a nearly continuous water 
supply. They doubt only the practicability of the means proposed 
for effecting these objects. Upon this point, as upofi the practica- 
bility of any novel mechanical proposition, there is, indeed, almost 
always room for much honest difference of opinion; but the 
general soundness of such propositions may, nevertheless, be 
determined with reasonable certainty by applying the analysis of 
science and the maxims of practice. Under these tests the verdict 
of impracticability which your correspondent “ F.” has pronounced 
in the present case may be shown to be at least premature, for it can 
be shown that the proposed system of working is not impracticable 
from any reason that he has yet assigned, and I may extend this 
remark to the letters of “ Locomotive” and Mr. Burgh. Mr. Jones 
appears to be the only one among your correspondents who has 
carefully directed his attention to the matter, and he agrees with me 
that a large amount of fuel may be saved by the system, As to 
arranging a condenser in a locomotive engine, there is no difficulty 
to a clever designer. A coudensing locomotive was made by 
Messrs. Stephenson, of Newcastle, for working the Metropolitan 
Railway. 1 was not long since upon its foot-plate, and although it 
is no longer used, on account of the present necessity of carrying, 
instead of picking up, the large quantity of water which would be 
required for condensation, it is not unduly complicated in its struc- 
ture. Lhad occasion, in 1853, to design a condensing locomotive 
with four cylinders, and I found no difficulty in arranging ‘the 
machinery. My friends, Messrs. Danforth, Cooke, and Co., of 
Paterson, U.S., constructed a condensing locomotive in 1860 for the 
Hudson River Railroad, and I can testify to its compactness, and 1 
have since understood that it has worked most efficiently. 1 could, 
by a brief description, show how condensing apparatus might be 
readily introduced into an ordinary locomotive, but I may, perhaps, 
be permitted to leave this part of the subject as an exercise for your 
correspondent “ F.,” who, I judge, has seen something of railway 
machivery, but has not yet had to meet and actually overcome 
difficulties in its design. ‘The Ramsbottom trough would, upon the 
proposition now under discussion, require to be laid down, not “ for 
an average of half the length of the line,” but, practically, for the 
whole length of each line of rails, For a double line, and of 
the section which I should propose for it, it would weigh 
200 tons per mile, and, being wholly of cast iron, it would Gost, in- 
cluding laying, about £1,500 per mile. It would be supplied with 
water in almost all cases by gravitation. ‘The principal summits of 
a line of railway almost always afford the best supply of water, and 
I might cite perhaps one hundred instances within my own know- 
ledge in support of this statement, although there must be some 
cases where it would not hold true. It is but a few months since 
4,000 lengths of pipe were laid down to convey water from the 
Whitmore summit, of the London and North-Western Railway, into 
Crewe station. Between London and Manchester the principal 
summits are at Tring, Roade, Crick, Shilton, Atherstone, Lichfield, 
Shugborough-park, Whitmore, and Alderley. It is from these 
summits that the whole line might be supplied, the water 
running to waste in the valleys. Between London and Man- 
chester there are, in all, twenty-four summits, but many 
of these are but a few feet above the nearest valleys formed 
by the meeting of two opposite inclines, and the water would 
be taken from the higher summits by pipes across the lesser valleys, 
and on reaching the next lower summits would be distributed the..ce 
in both directions. On the London and South-Western Railway, 
there are fifteen summits between Waterloo and Southampton, but 
the whole line might be supplied with water from six of these. It 
is not to be inferred, however, that the water would be taken only 
from the summits, for fresh supplies would be admitted to the 
trough at every convenient point along the line. apne. | not more 
than ten miles, if as much, of the length of any line would ever be 
supplied from @ single source. And suppose that as many as four 





trains each way in every hour during, perhaps, ten or twelve 
hours of the day, the quantity of water required for each train-, 
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mile, estimating the condensing water as 7} times the feed-water 
(the details of this estimate having been given in the paper) 
would average 80 cubic feet; and thus, for a length of ten miles, 
with — trains pér hour, 2,400 cubic feet of water would be 
required. Let as much more be estimated to run to waste, and we 
shall have 500 gals. required per minute, equal to the flow of a 
stream, of rectan; section, 12in. wide ond btia. deep, Souiog at 
the rate of two miles per hour; that is, such a stream would feed 
the water-troughs for ten miles, with the traffic just estimated. 
This supply might, in many re | be gathered from several succes- 

e ts along the distance of ten miles, the requisite quantity 
for a single mile being that corresponding to a stream 6}in. wide 
and lin. flowing at two miles per hour. And if an abundant 
natural supply could be obtained along the greater portion of a line 
it might be best, for the sake of completing the trough system, to 
bree water at those points, if any, where it could not be had 
& 





ravitation. All the points suggested by your correspondent 
: motive” would need to be carefully considered, and I have 
often thought of them, and I believe that each could be successfully 
dealt with; but while I amalready giving up the results of much 
thought, I must excuse myself from publishing any working draw- 
ings, and I have no doubt that both those who are in, and those 
who are without, the profession, can see ample reason for my doing 
so. It would be needless for me to display these drawings to those 
who have no real interest in the question, and it would be impolitic 
to gi é them up publicly to those who have. 

“PB.” states ange that the average steam pressure in locomotive 
cylinders is more like 601b. or 801b than 40 Ib. The higher the 
mean pressure without condensation, the less, of course, will be the 
relative gain by condensation. It is always difficult, with constantly 
varying quantities, to fix a close mean; but it is easy to show, in 
this case, that it is nothing like 801b., and that it is much below 
60 lb. In the year 1863 I had occasion to ride more than 1,000 miles 
7 the buffer beams of express and goods engines, for the purpose 
of obtaining indicator diagrams, of which I have nearly one thou- 
sand by me. The goods engines, even with 6ft. wheels, averaged 
less than 60 lb. mean cylinder pressure, and the express engines less 
than 40lb. The average of all the diagrams by me, from engines 
working heavily, does not certainly exceed 45 ib., and I doubt if 
the general average in other engines is higher. 

Although this point is not so directly « od with the subject 
discussed by your correspondents, it may \. .3 well to show here 
that a mean effective cylinder pressure of 4U1v. is adequate to do all 
that is now done by locomotives as an average of working; or, in 
other words, to show, from the known resistances of trains, that no 
greater mean pressure could be exerted in the work actually done. 
Let us first see what tractive force would be exerted by engines oi 
different sizes, with a mean cylinder pressure of 40 ib., it being un- 
derstood that the “tractive force” here includes the resistauces of 
the engin itself; or, in other words, that the “ tractive force,” in- 
stead of being disposable tractive force, is merely the mean total 
steam pressure upon both pistons, reduced in the proportion of the 
circumference of the driving wheels to the length of the double 
stroke. 

Tractive Force of Pi ger Locomoti 
Pressure, 40 lb. 
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These tables might be greatly extended, it being remembered 
that the tractive force is as the square of the diameter of the 
cylinder, and as the length of stroke, and inversely as the diameter 
of the driving wheels. It will be seen that, with 40 lb. mean 
cylinder pressure, the ordinary class of passenger engines will 
average nearly, if not quite, 3,000 lb. of tractive force. And the 
average weight of passenger trains, including engine and tender, 
may be taken as 125 tons, although the tonnage reports returned to 
the Board ef Trade do not show as much. And it is furthermore 
known as a concrete fact, derived from twenty years of experiment 
and observation, that the average resistance of passenger trains, at 
average speeds, does not exceed 24 lb. per ton of engine, tender, and 
train, corresponding to exactly 3,000 lb. for a gross weight of 125 
tons. The estimate of 24 1b. per ton may not, at first sight, a pear 
to include the resistance of gravity on gradients. But if railway 
trains ded and d ded inclines at the same speed in both 
cases, they would gain as much in going down as was expended in 
overcoming gravity in going up a given incline; and whatever is 
“up” on the one journey is “down” in returning. With a uni- 
form speed, therefore, in both directions the average effect of 
gravity would be nil. But in practice a higher speed is main- 
tained—and, therefore, a higher rolling resistance incurred—in 
descending than in ascending gradients. But suppose, what is 
seldom the case, that the average of the gradients in one direction 
is equivalent to 1 in 528 over the whole length of the line, and that 
these are reckoned as levels in the descent. In this case, the 
average gradient, both ways, is but 1 in 1,056, and the average 
—* of gravity only 24 1b. per ton of engine, tender, and 

nD 





In the case of goods engines the average tractive force, with 
40 Ib. mean cylinder pressure, may be taken as at least 3,825 Ib. ; 
the average weight of engine, tender, and train as 225 tons ; and the 
average resistance as 17 Ib. per ton. 

There is another way of cheeking the fact that the average 
cylinder pressure is but 40 lb. per square inch. The average con- 
sumption of coal or coke per train mile is 35 Ib. for all the railways 
of the kingdom; and it is known that locomotive engines do not 
average a less consumption than 4 1b. of fuel per indicate1 borse- 
power per hour. Now, for every 375 lb. of tractive force exerted 
over one mile (375 Ib. X 5,280ft. = 1,980,000 foot pounds), an 
amount of work equivalent to one hourly horse-power is oxerted 
(83,000 foot-pounds X 60 min. = 1,980,000 foot-pounds). And as 
the average tractive force of all English locomotives, and with 40 Ib. 


mean cylinder pressure, is about 3,280 lb., we have or x¢4= 


75 
35 1b. of coal per mile upon the data given, which agrees with the 
results of practice, 

It is because the loose and erroneous statement of “F.” in 
respect of the mean cylinder pressure, is so often and so deceptively 
made in discussions of this kind that I have been at sch pains to 
show its untruth. It is, indeed, a general, although a most unsound, 
belief that the mean cylinder pressure much exceeds 40) Ib.; and it 
could have been only upon such a loose belief, or as the result of a 
careless guess, that “F.” could have asserted tbat it was nearer 
60 Ib. or 80 lb. With an average pressure of 40 Ib. only, the gain 
of from 12 lb. to 15 1b. by condensing (not merely below the atmo- 
spheric line, but below the back-pressure line) would, of course, be 
a large relative gain. P : 

The air pump would not need to be nearly as 6 as estimated 
by “F.,” inasmuch as steam of but a little ee atmospheric 

reasure is to be condensed. Indeed, the whole quantity of con- 
water, instead of being upwards of twenty times greater 

than the feed, as in many con engines, would be but seven 
and a-half times + But even were the air pump as as 
estimated by “ HN corresponding to two single-acting pumps 7in. in 
diameter, and of the stroke of the piston (24in.), the average resis- 








tance, 8lb. or so per square inch, would require a total working knows very little about the education of Euclid; his pr positions 


power less than that expended upon a pair of ordinary feed pumps are not the less founded on eternal truths. 


of 2}in. diameter, worked from the crossheads. But this power, 
corresponding to 1}1b. per square inch over the whole area of the 
pistons, is undoubtedly to be allowed for, and it would absorb about 
a of the whole gain otherwise derivable from conden- 
sation. 

Had I proposed, after having discharged the exhaust steam into 
the atmosphere, to “catch it again,” and “shuf it up in the con- 
denser,” “F.” would indeed be justified in asking me to explain 
how such a feat of legerdemain was to be accomplished. 4 will 
venture to say that, among those who have the essay in ques- 
tion, very few have read it so carelessly as ‘‘ F.” must have done, to 
have placed such a ridiculous construction upon what I did pro- 
pose, and to which proposal { merely refer him again for a more 
attentive reading. ; 

From the reference to “ vivid imagination,” I presume that the 
suggestion of a cor isa bit of banter. But as I have 
not proposed so absurd an sppitatus as a surface condenser for a 
locomotive engine an continuous water supply for con- 
densing, I cannot fugh, if there be anything to laugh 
at, is against me, wi atfac Pris: som would be very bulky, very 
heavy, very costly, and very trogblesome, I apprehend, in its main- 
tenance under the conditions of locomotive working. It could have 
no possible advantage, on the other hand, over an injection con- 
denser, except, perhaps, in requiring smaller air pumps, and in sup- 
plying purer water for feeding the boiler ; and the surface condenser 
would, equally with the injection condenser, require a small reserve 
of condensing water, in a tank, wherever there was an interruption 
in the water trough, or wherever the speed of the engine was 
insufficient to raise the water from the trough. But I think that, as 
a rule, the vacuum could be very well dispensed with in starting ; 
and it would be more as ensuring a certain supply of feed-water for 
the boiler, than for the sake of condensing water that a small tank 
would be necessary. I have spoken of a tank of 200 gallons, but 
very likely one of half the size would be found to answer. 

Iam willing to admit frankly to Mr. Burgh (whose courteous 
letter convinces me that he wishes to understand me rightly) that I 
do not yet see any mode of collecting the water from the troughs, on 
successive levels, without the undulating rail and the guide wheel ; 
nor do I perceive any sirong ground of objection to the guide 
wheel. Mr. Burgh has overlooked the fact that the scoop is to 
be drawn from a point in front of it, anid not propelled from behind. 
I believe that a pressure of 500 lb. would keep it always upon 
the rail, and a spring of moderate size, arranged like the spring 
used in American locomotives, to counterpoise the weight of the 
link motion, would give this pressure ; and as the link motion has 
a lift of 9in. or more, so would the same range of motion be provided 
for in the scoop and its compensating spring. The definite line 
along which the scoop would be always guided would at once 
remove one of the greatest difficulties with which Mr. Ramsbottom 
bas had to contend in working out his system. As to the sudden in- 
clines, I think I might convince your correspondents that there would 
be no difficulty whatever. The change from the level to the inclines 
would not, of course, be abrupt, but would be effected by a curve, 
and as the rise of the inclines would never exceed 1 in 20, corre- 
sponding to about 3 deg., supposing the transition were abrupt, L 
cannot think that any serious shock would take place. I believe a 
rifle bullet would not be flattened in striking at that angle—not even 
deeply scored. ‘The shock at 60 miles per hour would be that only 
due to lifting the light scoop and wheel, &c., elastically suspended, 
with a velocity corresponding to what would be acquired in falling 
freely through a height of 3}in.—for a rising or falling velocity of only 
4}ft. per second (due to a fall of 3}in.) would be acquired in striking 
a slope of 1 in 20 at 60 miles per hour. 7 the whole of this 
shock might be prevented by properly curving the undulating rail. 
I should bave no fear in running a heavy engine at 60 miles an hour 
against a rising gradient of 1 in 20, but not, of course, upon a de- 
scent of the same pitch, no matter how short it might be. This, 
however, would be from reasons which would not exist in the case of 
“ — wheel. 4 ‘ P 

ave answered your co’ ndenis upon eve int except as 
to the difficulty from ive, This T treet reserve Dror pe Soa 
but while touching upon it, 1 may say that I apprehend no difficulty 
upon the lines in the middle and southern parts of England, nor any- 
where in Ireland. I have replied thus fully because, even with the 
careless—not to J slip-shod—manner in which at least one of your 
correspondents, “ I’.,” appears to have written, I regard their several 
letters as fair representatives of objections which even those whose 
engineering attainments may be far higher than theirs might make, 
and which, therefore—however easy it may be to do so—should 
always be answered as a matter of form, and for the sake of con- 
sistency. If I thus draw comparisons in respect of engineering 
attainments, it is not with the wish to offend, nor should I even bint 
at these had all your correspondents written over their own names, 
but because I am convinced that no engineer of recognised ability 
and reputation, however much he might be in doubt, would have so 
incovsiderately raised objections, in so confident a manner, where a 
little reflection would have shown him that there was nothing to 
which he need object. 

Zeran Corsurn, Memb, Inst. Civ. Eng. 
7, Gloucester-road, Regent's Park, N.W. 
May 22nd, 1865. 





ON THE SUPPLY OF LOCOMOTIVE BOILERS WITH WATER. 

Sm,—I have read Mr. Colburn’s letter with as much care as I 
have read his paper, and, I will add, with as little profit. It is per- 
vaded throughout by a peculiar tone eminently disagreeable to me. 
Your correspondent has committed certain errors to print; these 
have been detected and exposed by me, and by others of your corre- 
spondents as well. Thereupon, Mr. Colburn proceeds to deprecate 
further criticism, claiming me as an “old and valued friend.” 
Permit me, once for all, to assure Mr. Colburn that I have no tit'e 
whatever to this honour. I have not among my friends a single 
individual who would venture to assume the authorship of such a 
paper as that put before the world by Mr. Colburn, with a flourish 
of trumpets, too. He takes particular care that the world shall know 
that he has a right to append M.I.C.E. to his name. The some- 
what egotistical statement of his qualifications as an engineer 
contained in his letter, is quite out of place in a scientific discussion, 
It is excusable only because the etiquette of the profession to which 
I have the honour to belong very properly prevents its members 
from availing themselves of the advertisement columns of the 
press. I learn, however, from himself that your correspondent’s 
education as an engineer has been received in the States. I will, 
therefore, not apologise for informing him that indirect advertise- 
ment is regarded in this country as being as much opposed to this 
etiquette as direct puffing. 

As Mr. Colburn has ventured so far beyond the bounds of good 
taste it would, possibly, not do him much harm to venture a little 
further, and to inform your readers in what department he served 
his apprenticeship. Fitters do not wear aprons—nor do engine 
drivers either. As I do not write over my own name I avoid any 
breach of good taste when I inform your correspondent that 
I have served my turn at vice, and bench, and engine driving, 
and that I have never enccuntered any remarkable difficulties 
in reconciling theory with practice. Pardon me for having thus 
trespassed on your space with matter wholly irrelevant to the 
questions really at issue. Whatever Mr. Colburn may think, I can 
assure him that no statement of his qualifications—which, after all, 
even on his own showing, are very far from being noteworthy— 
will, in any way, correct his blunders, although they may go to 
explain the reasons why these blunders have been committed. Mr. 
Colburn to me is impersonal ; I make use of his name simply as a 
matter of convenience. For all that I care, the paper 1 have 
criticised might just as well have been written by Thomas a’ Kempi 
It is neither the better nor the worse of having written by Mr. 
Colburn, The itions it contains must stand or fall on their 





own merits. They cannot be strengthened by the qualifications of 
their author, nor weakened by his ignorance. “Ihe world in general 





Mr. Colburn does not lack a certain skill as a debater. His reply 
to my letter is sufficiently ingenious; and yet it has disappointed 
me. It does not contain the refutation of even a single statement 
contained in my letter. I will not pay your readers so bad a com- 
pliment as to suppose they have not, long since, perceived the true 
state of the case. Mr. Colburn has written a certain paper. The 
peetiee it contained have been tested by public opinion, and 

ound wanting. Thereupon, the author re-considers the matter, 

and practically re-writes the paper. I assert, without hesitation, 
that in all that concerns the filling of the tank from the boiler, and 
the receiver from the tank, the system proposed in his letter 
differs fandamentally from that contained in the original paper. 

In the first place, I stated that he could not fill his tender 
with water at 300 deg. in the way proposed. This he admits, 
confessing in his letter, although not exactly in these words, 
that the temperature could be only 295 deg. I stated that he 
could not fill the receiver with water of 30() deg. in the way 
pro . He admits that tho temperature can only be 29) deg., 
and he now proposes to get over the difficulty by increasing 
the pressure within the fixed boilers to 70 |b., preferring to “ start 
with 315 deg. as @ better margin.” I need hardly say that the 
necessity for such a margin was not even hinted at in the first 
paper. He states that, but for the fact that two other corre- 
spondents took similar views with myself, he would have believed 
that I wilfully went out of my way to misunderstand him ; and yet 
he requires no less than two columns of close print to explain what 
he asserts he did mean. If I pleased to avail myself of the position 
placed at my disposal by Mr. Colburn I might assert, with strict 
propriety, that he has actually profited by the lessons conveyed in 
my letter, and that his last communication has been written by a 
borrowed light. Whether he was or was not acquainted with all 
the laws of sieam, and their practical application, at the time he 
wrote his paper, I do not pretend to say. There is no internal 
evidence contained in the paper to prove that he was. There isa 
great deal of evidence to prove that he was not; and nothing which 
he can now write can affect this part of the question in the slightest 
degree. I will even go so far as to assert that all that concerns the 
use to which he now proposes to apply the safety valve on the tank 
is purely an after-thought. 

From his letter, it is plain that he considers the operation of this 
valve as being absolutely essential to the of his sc —and 
yet I find that in the original paper the valve is only incidentally 
mentioned in connection with a pressure gauge; and, in the first 
instance, I received the impression, which I still retain, that he in- 
troduced it merely as a measure of precaution against the chance of 
an explosion—* [he tank would, of course, be fitted with a safety 
valve and pressure gauge in the manner of a boiler.” These are the 
only words in the whole paper which apply to the very key-stone of 
the entire structure which Mr. Colburn has built up. Your readers 
can judge of the skill with which he bas availed himself of their 
fortunate presence, using them as a text for half a column of his 
letter. Had he recognised the true value of this valve in the tirst 
instance, he would have been careful to dwell on its functions; however 
hastily he might have written on other points, on this, at least, he 
would have been careful to write explicitly. 

In all that I have just said I have dwelt, after all, on errors in 
matters of detail; I will now, with your kind permission, consider 
the question on its real basis. Mr. Colburn admits a fact, which no 
one in the possession of his senses can deny, namely, that the only 
return to be obtained from the carrying out of his scheme is a reduc- 
tion to the weight of the engines. Now I will fearlessly state 
that no one practically acquainted with the working of modern 
English railway traffic, and writing with care and honesty, would 
assert that it is practicable to reduce the weight of our locomotives 
for either fast or slow traffic. This is really the root of the entire 
question ; until this point is satisfactorily set at rest it is little removed 
trom waste of time to argue the others contained in Mr. Colburn’s 
paper. If the foundations be bad, no amount of reasoning will 
support a structure, or avert the ruin into which it must fall. Mr. 
Colburn evidently felt, when writing his letter, that in touching thi 
part of his subject he trod on dangerous ground, so he put on his 
snow shoes and skimmed daintily over it. Injthe fifth paragraph of 
his letter he tells us a little about his experience, and a little about 
sand, anda little more about the use of coupledengines, and the cost of 
moving each ton of engine. But he dare not grapple with the 
question now, and assert that a reduction in weight is practicable, 
under ordinary conditions, although he did not hesitate to assume that 
such was the case, in order to form a pretext for the reasoning con- 
tained in his paper. ‘‘ The use of coupled engines is extending.” 
“‘ They are still the exception for anything like fast trafic on the 
older lines.” The old lines are the exception now, and even on 
those a large proportion of the passenger traffic is conducted 
by coupled engines, while on the more recently constructed lines 
traffic is worked almost exclusively by coupled engines. Ludeed, 
it is more than probable that two coupled passenger engines are now 
being built for each single engine. ith all this engineers cry out 
for more adhesion, while Mr. Colburn, with an imperial contempt 
for the fact, works out a complex scheme, places it before the world 
and says, “ Do this thing, and you will reduce the railway ex- 
peuses of the nation by £500,000 per annum. 

1 have already extended my remarks to such length that I 
must conclude with a mere glance at the more unimportant 
points in Mr. Colburn’s letter, I am as incredulous as ever 
about the coupling; and it is easy to prove that Mr. 
Colburn will require either three stuffing-boxes to his water 
crane, or that the communication must be made between the tank 
and the boiler by means of a flexible pipe. For my own part, I 
should prefer something more substantial than vulcanised india- 
rubber in the sides of a 4}in. pipe filled with hot water, under a 
pressure of 50 lb. the square inch, especially after the pipe had been 
afew months in use. 

There is a certain amount of obscurity in the paragraph concern- 
ing coal trains; however, I fancy that I perceive the author's 
meaning. Now, in very many instinces, coal can be had direct from 
the pits at at least one of the termini; and engines then carry 
sufficient for the ran out and home. In any case, the fixed bviler 
stations must be as close together as the present water cranes, and, 
therefore, the consumption of fuel will be practically distributed 
over the entire length of the line, nearly as it would be if burned in 
the engines; and, therefore, the carriage will be nearly the same in 
one case as in the other. 

I need hardly stop to show Mr. Colburn that he is wrong as to 
the number of fixed boilers required. Ten boilers could not pos- 
sibly supply 100 engines, simply because the demand made at 
different stations is excessively irregular. It is quite possible that, 
under peculiar conditions, one or more boilers might be drawn on 
regularly for water during the twenty-four hours; yet, as a rule, it 
would be necessary either to provide boilers in sufficient abundance 
to supply a very large demand in a very few hours, or, as Mr. Col- 
burn proposes, to substitute close tanks in which to store up the hot 
water until it was wanted. These tanks are, of course, an equiva- 
lent for the boilers. . , 

1 believe 1 have now brought this discussion toa point beyond 
which it is needless to extend it. Before withdrawing from your 
pages, permit me to point out to your readers that Mr. Colburn, in 
his paper ‘‘ On Condensing Locomotives,” has hardly touched on the 
most important detail of that whole scheme. It is easy to say, “ let 
there be a Haswell valve.” It is a very delicate and intricate 
problem to dispose of steam as Mr. Colburn proposes. It is not my 
business to furnish the solution; it is his to supply it to your 
readers. At present I believe that, with the ordinary valve gear, he 
will find it impossible to prevent the arrest of the exhaust during 
one-fourth or one-fifth of the stroke just at the time when the 
piston is in most rapid motion. If this be the fact, it is, of course 





sufficient to upset the entire scheme. I may possibly return, with 
your permission, to this question. I must, however, await Mr. 
Colburn’s description of his valve gear, that given (?) is not ~- 


su tive. 
neg May 23rd, 1865. 
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Sm,—Mr. Zerah Colburn, Memb. Inst. C. E., says he thinks I will 
admit that it is best to leave the discussion of this question with 
those who, from long practice and trained habits of thought, are 
best able to deal with it. Well, Sir, I quite agree with Mr. Colburn 
there, and that’s about the only point we do agree upon. I haven’t 
had much education, but i know something, and 1 want to know 
more; and I asked him a question or two, and (no offence to Mr. 
Colburn) should have known more about his professional attain- 
ments if he had answered my questions. Now, Sir, with your per- 
mission 1 will ask him again what I asked him before—how will he 
get the water from his tank into the receiver and yet keep it at 501b. 

ressure? He repeats that his plan is to open an air cock, and so 
et the water rise against atmospheric pressure; and yet he tells us 
it will only have lost 6 deg. of heat even at the very last, ulthough 
it has all to rise to an air-cock open to the atmosphere! Now, about 
that lamp which we are to keep burning under the water in the 
tank? Mr, Colburn doesn’t say a word about that lamp, and my 
mates and me want to know all about it. Are we to keep up the 
pressure with that oil lamp, that’s what we want to know? Mr. 
Colburn says that getting the water from the tank into the receiver 
is just the same as getting it from the fixed boiler into the tank; 
but we say it isn’t just the same, for he must remember we have no 
fire under the tank, and I can tell him he can’t blow off steam from 
his receiver air-cock like a boiler safety-valve, and yet keep up the 

ressure in the tank. Now, I ask him again, does he mean us to 
on up 1,500 gallons of water at 50 Ib. et and that air-cock 
opened to let the water rise, with an oil lamp? I don’t know any- 
thing about Mr. Zerah Colburn’s long practice and trained habits of 
thought, but I have had long practice, and my habits of thought 
have been formed on a train, and I would rather do something 
than have put my name to such a ares as that (no offence to Mr. 
Colburn); but 1 shouldn’t like my professional attainments as an 
engine driver to be judged of by that saying about the lamp, any- 
how. I can’t follow all his figures, but 1 can tell Mr. Colburn this 
much, that if he could get all the water from the tank into the re- 
ceiver (and I say he can’t in the way he proposes) the average heat 
would only 212 deg., and the average pressure nothing. The 
truth is he would get his receiver filled the first time with water at 
a lower heat than 300, next time considerably lower, and next time 
very little above 212, and after that he wouldn’t get much more up 
at all. But 1 want to know what Mr. Colburn means when he says 
at one time the pressure will not be reduced in the tank more than 
that lost in raising the water 10ft. high, and yet at another time says 
we are to turn live steam from the engine boiler through the receiver 
into the tank, to force the water from the tank through the receiver 
inte the boiler? We think this is an odd way of working. It’s 
like the old story of the woman driving her pig to market:— 
“ Water, water, quench the fire; for the fire won’t burn the stick, 
and the stick won’t beat the pig,” &c. He gives up the condensing 
part of his scheme, having written in a hurry, he says. We would 
have thought he had written all of itin a hurry, only he said he 
had all the working drawings ready—there’s no mistake about that. 
I am much much obliged to you, Sir, for letting my letter go in last 
week. We haven’t had much education, and have to work for our 
victuals, but we like to read what’s going on; and if we think we 
see a mistake about things we know something about, we think 
there can be no harm in just naming it, even in a rough way. I 
hope I didn’t offend Mr. Colburn, especially as he says he wore 
jacket and apron once. I never wore an apron, so he must have 
been brought up different to me, all the same. 1 hope “ X.” will 
reply in his superior way, for we know Mr. Colburn is wrong all 
through ; and if “ X.” or some others of your readers won’t take the 
trouble to prove it me and my mates will, aud put our names to it if 
you think it’s right, Sir; only we don’t need to publish our names, 
having good places, only the night work. 

An Enaine Driver, 





Sm,—Your British clients, who largely represent the talent of 
the country—the birth-place of the locomotive engine—require no 
instruction from Mr, Zerah Colburn how to obtain low pressure 
steam from a high pressure boiler—that subject having been dis- 
cussed long ago. I may merely mention Mr. Auld’s valves, which 
appeared in a leading journal about the time Mr. Colburn com- 
menced his studies as an engineer. Neither do we require to be told 
how a boiler can keep up steam to a certain pressure in communica- 
tion with the atmosphere, as a kettle on a glowing fire has long ago 
solved that problem. ‘“X.” entered into details, and stated that 
Mr. Colburn could not fill the tank with water at the same tempera- 
ture and pressure as in the boiler (without two pipe connections). 
The point in question has been entirely altered ad Mr. Colburn 
assuming the pressure in boiler to be 51b. above that required in tank. 
It is doubtful if water in a high state of ebullition will flow from one 
vessel to another with such rapidity as to fill the tank from the 
boiler in the short time allowed at stations. I will not question this 
subject, as I think the size of the pipe connection can be made 
sufficiently large, and I consider it quite possible to fill a tank with- 
out having a loaded valve for the purpose of blowing away the 
steam to waste. 

The metal coupling may be similar to a fire engine or hose 
coupling, with ball and socket on tank and on water crane, and 
instead of one pipe two must be employed, one inside of the other, 
annular piping in fact, the outside ring in counection with the steam 
space in boiler, and the inside pipe passing up to water in boiler, 
with a bend arranged through the outside pipe. One coupling is all 
that is required between the tank and boiler, and the boiler being 
placed above the tank the water will flow into the tank by gravita- 
tion, the two pipes keeping up the connection between the steam 
and water spaces. As far as I have looked into the contrivance 
other details are required, stop valves, &c. I will not enlarge 
further, but cousider the “ trio” remain intact, and that Mr. Colburn 
has been defeated by statement and confession emanating from his 
own pen, and beg leave to dismiss my part in this discussion. 

May 22nd, 1865. Locomotive. 





HIGH TIDES. 


Siz,—I think you should remind your readers that the French 
almanack predicts a very high tide to take place on the 4th of Octo- 
ber next. There will des be high tides on the French coast on the 
5th of September, so that one high tide will occur a few days before 
and another a few days after the autumnal equinox. ‘he best 
= to observe the flood are St. Malo, the Channel Islands, and 

onfleur. 

On the days I have mentioned there will be, probably, splendid 
bores on the Seine and Garonne. The bore of the Seine (in French 
“barre” or “ mascaret”) is worth a voyage. 1 saw it last August 
at Caudebec; it passed at the rate of about sixteen miles an hour. 
The height of the main wave was ubout 9ft. or 10ft., the total height 
between 12ft. and 15ft. The “ mascaret” of the Seine begins at 
Guiliebeuf and ends at Rouen. The best place to see it from is the 
quay at Caudebec. ‘Travellers wishing to obtain a view of it should 
take one of the following routes :— 

1st. By South Western Railway to Havre, via Southampton ; then 
by rail to Yvetot, and omnibus (correspondance) to Caudibec. The 
vehicle puts up at a dirty inn close to the quay. 2nd. By London 
Brighton and South Coast Railway to Dieppe, via Newhaven; then 
by railway to Yvetot and omnibusasabove. 3rd. By Littlehampton 
to Honfleur (second class only); then either take the steamer to 
Caudebec, or else cross over to Havre, &c. 

I wish I could induce hydraulic engineers to spend a week betwepn 
Honfleur and Rouen, observing the shoals and currents; for I be- 
lieve that in doing so they would succeed in discovering important 
natural laws. B. 0. W 

Newhaven, May 16th, 1865. 





GOVERNMENT v. INVENTORS. 


S1n,—The following extract from “ Her Majesty’s Letiers Patent,” 
will give to Mr. Galloway the information he seeks as to the posi- 





tion of inventors with respect to the Government, should the latter 
desire to make use of their inventions. 

“ And also if the said ———-, his executors, administrators, or 
assigns shall not supply, or cause to be supplied, for Our Service, all 
such articles of the said invention as he or they shall be required to 
supply by the Officers or Commissioners administering the Depart- 
ment of Our Service, for the use of which the same shall be required 
in such manner, at such times, and at and upon such reasonable 
prices and terms as shall be settled for the pu by the said 
Officers or Commissioners requiring the same. That then, and in 
any of the said cases, these Our Letters Patent, and all liberties and 
advantages whatsoever hereby granted, shall utterly cease, deter- 
mine, and become void, anything hereinbefore contained to the con- 
trary thereof in anywise notwithstanding Provided that nothin, 
herein contained shall prevent the granting of Licenses in suc 
manner and for such consideration as they may by Law be granted.” 

One of the recommendations of the commissioners recently 
Tet to inquire into the working of the law of patents is :— 
“That the Crown shall be empowered to use patented inventions 
without having obtained the consent of the patentee, and shall pay 
him for such use a sum to be fixed by the on 

The famous case of Feather v. the Queen is fresh in the minds 
of most of your readers; from it it appears that Government can, 
if it chooses, appropriate to itself at least such inventions as refer 
to the defences of the country, without any remuneration to the 
inventor. Well might the judgment in this case call forth the 
remark of a very able and prominent member of the Inventors’ 
Institute—an association which has for its object the improvement 
of the patent laws and the —— of inventors—that “ the 
most exalted officers of the State are placed in the position of 
legalised banditti, who stab the inventor through the folds of an 
Act of Parliament, and rifle him in the presence of the Lord Chief 
Justice of England.” F. 

May 22nd, 1865. 





THE INJECTOR, 


Sim,—Having been among the first to adopt the injector, and feel- 
ing, after having applied some hundreds of them under a variety of 
circumstances, my faith, in them is as strong as ever, I bave perused 
the able letter of “ Economy” in Tue Enoinezr of last week with 
some doubts, and think him in error in most of the conclusions to 
which he arrives. 

Your correspondent asserts that the use of the injector entails a 
loss of 10 to 15 per cent. in fuel, owing to its drawing cold water, 
as compared with pumps supplied by a proper heating apparatus 
with feed at a high temperature. Now this, if correct, is a ve 
startling announcement, but one which, | think, the majority of 
your practical readers are not prepared to accept. 

It bas been proved by experiment that the Teed water leaves the 
injector, if not at the temperature of the water in the boiler, at least 
as high as that supplied by pumps and heating apparatus. Now, 
if we assume, for sake of argument, that these pumps are driven 
without any expenditure of power whatever, are we to believe that 
from one-tenth to one-seventh (10 to 15 per cent.) of the entire 
evaporative power of the boiler is absorbed in supplying the injector 
with steam ? 

As your correspondent alludes chiefly to locomotives, to which 
perhaps injectors are more commonly gett than to stationary or 
marine engines, let us compare the advantages of each appliance 
under different conditions. 

When the engine 1s standing, engine pumps are, of course, 
inoperative, and if provided with a donkey, the heating apparatus 
is also inoperative; to heat the feed, therefore, steam is blown into 
the tank. Surely this steam and that required to drive the donkey 
are, together, more than sufficient to work the injector. 

When the Engine is Running under Steam.—Here we must set the 

power absorbed by the pumps against the steam required by 
the injector—or the steam consumed by the donkey against 
that required by the injector. Most opponents of the injector 
admit, all things considered, the superiority of the donkey engine 
over pumps, and usually adopt it; possibly the injector may require 
a trifle more steam to work it than the donkey, but I am informed 
by an engineer who has tried both on the same engine that no differ- 
ence is oan. 
When the Engine is Running by its own Momentum.—When steam 
is low, the pumps have some advantage, being worked, as your 
correspondent observes, by the inertia of the train, but when blow- 
ing off, as is often the case under such circumstances, there is enough 
to spare for the injector. ‘ Economy ” seems to forget that while 
he is driving his pump by the momentum of the load, most forms 
of feed heaters are useless. 

To the designer, pumps, especially in outside cylinder locomo- 
tives, are frequently difficult tu arrange satisfactorily—their first cost 
is greater than that of injectors, and in practice they are a constant 
source of trouble and expense, whereas the injector, being with- 
out any moving parts, is not liable to wear or accident, and with 
ordinary care will work for many years without the slightest repair. 

I don’t understand the concluding remarks of your correspondent 
upon this subject. He says;—“ It is well-known than no inveution 
is economical which requires much lubrication to keep it going.” 
is he speaking figuratively? If not, pray what lubrication is re- 
quired to keep an injector going? F. 

May 22nd, 1868. 





DRAUGHTSMENS’ HOURS. 
Sin,—As your late able article on this subject has called forth 


likely to make a mistake and a mistake that might, perhaps, cost 
more than the supposed value of the increased amount of work 
comprised within the space of a month that a man is to do because 
he is at work two more hours a day. Then, again, overwork and 
constantly stopping every few paltry minutes a draughtsman may 
lose in the course of the week cannot fail, in my humble opinion, 
to have a degrading and a demoralising effect. — = as a 
rule, are, I presume, gentlemen—certainly they are so by profession 
and, I imagine, by education also—and Hy Hy | they will look to 
be treated as gentlemen and not ex to be placed on the same 
footing as a fitter or a smith. ell, then, when a man sees 
that employer deals generously by him, placing a certain 
amount of the care of his interests in his hands, he, if worth the 
name ofa man, will be stimulated, and having his honour appealed 
to, will strain every faculty for the benefit of his employer. On the 
other hand, the half worn out and wholly discouraged and discon- 
tented man cannot but have the instinctive thought in his mind 
—‘ My master leaves no responsibility for his interests in my hands 
that he can possibly take from me, he is grinding the uttermost 
fraction of work out of me that he possibly can, and I must pre- 
serve myself to keep the ballance at all equal.” And the result is 
that the man drags through his day’s work as he best can, listless 
and dispirited ont he is not very likely to goan inch out of his wa 
for his master’s benefit, and in the event (as will be the case in this 
as in all other callings whatever) that the man chances to be one 
not overburdened with principle; the master must suffer, It is the 
old story of the ox and the — A master may bring his man to 
the office but he cannot compel that man to work his best unless that 
man is inclined to do so himself. 

I cannot but think that masters would find that instead of being 
losers it would tend to their advantage if they did not exact more 
than eight hours a day from their employés in the drawing office, 
and if they also adopted the Saturday half holiday. There is no 
doubt that they would be in a much better position to meet a time of 
pressure than when they wear their men down with overwork. 

London, May 23rd, 1865. H. W. P. 





ON THE WEAR AND TEAR OF STEAM BOILERS. 


Sm,—I have seen Mr. Paget’s double-barrelled letter in your 
last number, and observe there is a deal to be said on both sides of 
the question, but I shall confine my remarks within a very narrow 
com The essence of my first letter (in your number for May 
12th), with respect to the furrowing of boiler plates, is that Mr. 
Paget bas adopted precisely the same view of the cause of furrow- 
ing that I aia five years ago, namely, the action of the steam 
pressure to straighten, or at all events to make more nearly straight 
than before, the common lap-joint, and thus to bring about an 
alternate bending aud unbending of the metal, resulting in a 
loosening of the texture and a greater susceptibility to corrosion. 
Now, I fail to find this central and suggestive idea enunciated, or 
even hinted at, in the parallel column in Mr, Paget's letter. The 
only thing like it is in Mr. Braithwaite’s paper “On the Fatigue 
of Metals,” where he refers to the buckling of locomotive smoke- 
box plates in consequence of the strains from the cylinders, which 
are entirsly exterior to the boiler, To this buckling action I 
alluded in my last letter. Mr. Renton, to whom Mr. Paget refers, 
does not in his pamphlet even hint at any explanation of furrowing 
action, 

With respect to the pitting of boiler plates, I stated in “ Recent 
Practice ” that “the pitting of the metal is readily explained by the 

resence of chemical agents in solution in the water, and the known 
inequality of substance of iron plates avd bars, in consequence of 
which the metal is gradually but unequally separated and dissolved.” 
This, in like manner, is the essence of Mr. Paget’s enlargements 
on the pitting of steam boilers. : 

In the same book, “ Recent Practice” (pages 16, 17), I explained 
the causes of the failure of the stay-bolts of locomotive fire-buxes in 
the following terms, which I am obliged to quote for the benefit of 
Mr. Paget, who has vainly striven, he says, to find the explana- 
tion :— . 

“ Copper expands by heat half as much again as iron, and, taking 
the mean temperature of the copper of the fire-box at twice as 
much as that of the shell—an assumption which, we suppose, is 
something much below the fact—the vertical expansion of the fire- 
box would be, upon the whole, three times as much as that of the 
shell, and the difference of expansion would be twice that of the 
iron, or at the rate of i in 500. Ona fire-box dit. 3in. high, the 
difference of expansion would, at this rate, amount to jin.; that is 
to say, the upper stay-bolts would be deflected jin. from their nor- 
mal position, when under the power of high-pressed steam. Ona 
length of stay-bolt of 3in. a deflection of jin. is immoderate; and 
considering the alternate expansion and contraction, bending and 
relaxing, attendant upon getting up steam aud letting it down, it is 
reasonable to conclude that the same cause of degradation is at 
work with the stay-bolts as that already suggested for boiler-plates 
at the rivet-joints—the alternation of strain, tension, and relaxation 
which loosens the texture, and ultimately overpowers the cohesion 
of the material so treated—incurring partial fracture and accelerated 
corrosion. On this argument the failure of stay-bolts should, as in 
fact it is, be localised at or near their junction wilh the plates, which 
are the points of maximum strain, similarly to the localisation of 
furrows near rivet-jomts. Occasionally entire rows of rivets are 
found to have snapped across, close to the plate, independently of 
corrosive aciion, suggesting a cause of failure precisely the same as 
that which breaks axles—an alternating lateral strain and relaxation, 





some comments in your correspondence columns, perhaps you will 
kindly allow me, too, to say a word in behalf of the brethren of the | 
“ drawing-board ;” and I trust that in the few remarks I have to 
make that I shall not be deemed to take an overstrained view of | 
the matter. I have a tolerable share of practical experience of the 
effects of overwork at the drawing-board, and I canuot at all con- 
sider that it can in anywise conduce to the interests of an employer if | 
his men are over-worked ; and I do certainly consider that more than 
eight working hours a day, as a regular thing, is over-work. From 
nine till six, with an hour for dinner, is, I venture to say, the 
most that a man can be expected to do, and to have sufficient 
strength preserved, in either his bodily or mental faculties, to be 
able to do strictly his best by his employer. I do not, of course, 
allude to a time of pressure; that is a different matter altogether. 
A man may work for, perhaps, a couple of months together (par- 
ticularly in winter) doing ten hours a day ; but I do repeat that even 
this amount of work can only be justified by peculiar circumstances ; 
and at such times I think I may venture to say that the work is 
rarely as well done as it might be under other conditions. 

There are few callings or professions that combine a greater 
number of unhealthy elements than the daily life of the engineer- 
ing draughtsman. It is sedentary to a degree; it calls severely 
on the best powers of the mind and brain, in all save the most 
subsidiary branches of the work; there is a dreadful monotouy 
—a constant and harrassing thought, in “scheming,” that none 
but those who have had to get machinery together on paper can uo- 
derstand or even imagine; and then, again, the constant calcula- 
tion—a great deal of it performed mentally—wears out the 
powers alike of body and mind. To all this we must add the ex- 
treme uuhealthiness of the position of the chest and stomach a 
great part of the time, all of which, when put together, has most 
generally a beneficial effect on the purses of those charitable 
individuals who might be disposed to subscribe for a provision for 
eg draughtsman , inasmuch as the nature of the calling 
is in itself a pretty certain settlement of that question. 

Take a man and work him for, we will say, ter working hours 
a day, or from eight till seven, and an hour for dinner. In what state 
does that man, efter a few months, come into his office? Tired 
and jaded, alike mentally and bodily, all the finer perceptions of his 
mind blunted and his energies depressed; will anyone say that that 
man is able to execute a greater or even an equal amount of work, 
ceteris paribus, in the ten hours before him than another man who 
has to work and has been working but eight hours a day. I would 
also ask, in the case of preparing working drawings, which is least 





beyond the limits of enduring elasticity.” ° 2 * 

“The reasons above advanced afford an explanation of the fact 
that fire-boxes, with narrow water-spaces, are more subject to leak- 
age than those with wider spaces—the stays being shorter and 
less flexible in the former case, and likelier to fail. For the same 
reasons stay-bolts of smaller diameter, sufliciently strong, are pre- 
ferable to others of larger diameter. They are more elastic, and 
yield to unequal! expansion more readily than thicker stays, and are 
therefore likely to be more durable.” 

In fine, Mr. Paget is quite welcome to the use of what I have 
before published ; and, whether he acknowledges it or not, there is 
no doubt it forms the basis of the greater portion of his paper. Of 
course, he has largely superadded illustrative and corroborative 
matter, which he appears to have expanded into what he calls the 
“bulging theory,” whereby there is a disposition to convert a 
cylinder into a sphere. 1 believe I have said all that is necessary 
in explanation of my letter; Mr. Paget's insinuations here and there 
in his letter do not require to be noticed. 


11, Adam-street, Adelphi, London, 
May 23, 1866. 


D, K, Ouark, 





Tae Curture or Stk ms France.—The Courier de la Dréme 
gives some information as to the progress of silkworm breeding in 
that department and the Ardéche. Much anxiety prevails among 
the silk breeders in those departments with respect to the forthvom- 
ing crop. The silkworms bred from Japanese seed give great hopes, 
but the others produced from foreign seed cause great uncasiness. 
Owing to the want of sufficient seed the number of silkworms is 
much Jess than usual, and there is a vast quantity of mulberry leaves 
for which it is feared there will be no demand. 


Trape 1x Panis.—Trade in Paris is still suffering from the strikes 
among several classes of workwen. Fortunately there has been no 
violence used to interfere with those who are disposed to work on the 
terms offered by the masters ; and the police are actively engaged in 
watching the movements of those out on strike, It is said that in 
some trades the men have made their position worse by the terms 
they have imposed on the masters. Among jewellers, for instance, 
piece work, instead of a regular day’s wage, as formerly, bas disap- 
pointed their expectations. The time appears, moreover, to be ill- 
chosen for a strike, inasmuch as several manufacturers, and especially 
those who deal in articles of Paris, do not find it easy to dispose of 
their stocks. 
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EMIWGAULT. 


Tuts invention, by J. Lewis, engineer, Preston, chiefly relates to 
the so arranging machinery as to produce square or other shaped 
shoulder bolts, rivets, spikes, and other like articles. 

In carrying out this invention the patentee places in front of the 
machine a furnace to heat such a number of bars or irons as may be 
required (of ordinary length) to supply the machines, the said 
furnace to have a door at each end in order that the iron to be used 
may be put in at one end and drawn out at the other. 

In the engraving Fig. 1 is a side elevation of the machine; 
Fig. 2 is a plan of the same; Fig. 3 is a back elevation of the 
headstock, showing tke positions and actions of dies, levers, cams, 
and slides. 

In front of the machine is placed a pair of feed rollers B, in Fig. 2; 
these rollers receive the bar D! from furnace; under this roller is « 
corresponding roller; a simultaneous action is obtained by a pair of 
wheels, c, c, in Figs. 1 and 2; these rollers and wheels are keyed on 
to shafts B'; on the other end of one of these shafts is keyed « 
ratchet wheel D, in Fig. 2 ; this is acted upon by a pull or catch E; 
this may be obtained by other motions not necessary here to 
describe ; the action to this is obtained through a connecting rod 
from a lever g, and through connecting rod D? toa slide motion J, 
which slide motion may be obtained by a cam on main shaft; the 
length of motion here given may be regulated by the slotted lever g; 
k, on Fig. 3, isa side box cam, which gives motion to connecting 
rod L, through slide m to top slide pressure die block n; in the end 
of slido m is a steel pin, on which is a tube roller which works in 
groove, dotted in cam & by which the slide motion is obtained. The 
top pressure die block n slides horizontally in the vertical slide o, 
which is connected to the end of lever p. In the other end of this 
lever is a friction roller working on the edge cam R; these cams R 
and K are worked by the shaft S by mitre wheels T, T, «ff main 
shaft I. W, W, W, is the headstock, in which is a groove ia which 
the vertical slide O works; likewise the block v, in whick is the 
bottom half diew. 2, in Figs. and 2, is an eccentric, giving motion 
to slide Z through guide box A', in which is the heading tool E'. 
C' are set pins to regulate height of cenires; likewise, in flange of 
guide box A', are bolts C. A steel cutter plate is fixed in the head- 
stock u, between the two die blocks n and w; D? is a tapet lever 
connected by rod E* to lever D°, 

The rod of iron D' is drawn from the furnace to feed rollers B, 
and drawn by the motion communicated through catch wheel D 
through headstock w and cutter plate E" sufficient to make the 
article —— The action of the edge cam now gives motion to 
the lever P, pressing downwards the slide block O, cutting off the 

iece of iron. The iron thus cut off is firmly held between the top and 

ttom pressure blocks, in which are fixed the two half dies n and w. 
The side box cam K, through connecting and slide L and m, moves 


the top slide pressure block in an horizontal direction, thus rolling the | point of the competition, when the victory seemed to be secured to the 
piece of iron cut off between the two surfaces, increasing in pressure | former gun, from its superior facility of loading, and its great advan- 
as it advances, until the iron arrives where the two half dies meet ; | tage in round,ball firing, as shown in the table below, the committee 
when the edge cam raises the lever P until the two half dies are | 
close upon the iron thus rolled, and crushing the part not rolled, | their own printed programme, introducing, as they themselves state, 
which is to form the neck and head, to its proper or required shape, | a complete alteration in “the arrangement of the studs,”—“ the 
The iron thus rolled to its | metal was changed from zinc to gun-metal ; the smaller stud was 


which shape is formed in the dies. 
proper size at that part required round and forced to the shape re- 


quired in shoulder (the head, if square or hexagonal, will be formed | different manner.” 


in the dies, but if round or snapp it will be done in the heading tool) ; 


the heading tool now advances, and forms the head through and by | would still have been aclear breach of faith; but having once com- 


© 
> 





"s 


im 


A 


—e] 
evove ‘= 


== ele 
© ul | 


| @,. 





eccentric, connecting rod, and slide y and z, the two cams R and K | 
are working on fixed positions during the operation of the header 





The header having 
done its work retires, when the edge cam R suddenly releases the 
bolt thus made, the sudden action of slide O strikes lever D?, and by 
means of a tipping pin under or at the end of the article just made 
knocks it out. 


which will be seen by dotted lines in Fig. 3. 


THE COMPETITIVE GUNS AT SHOEBURYNESS, 

In our last week’s impression we gave a table of the ranges of 
the 7-in. competitive guus, supplied by the president of the Ordnance 
Select Committee, and published by the Standard. These ranges 
were the most favourable for the French gun, its shot having been 
fired with only 20 lb. charges, which their zinc studs could withstand, 
but when the full powder charge of 25 lb. was used, the studs were 
partially sheared off, and the shot, consequently, had a very erratic 
flight. The loading of the French gun was likewise difficult, so 
much so, tkat the committee cut off the rear stud to facilitate the opera- 
tion, which had, however, the effect of making the shooting still more 
inaccurate, and they then reduced the size of the buttons. It was at 
this period that the special correspondent of the Standard, who had 
been favoured with the ranges, &c., of the 7-in. competitive 
guns, reported that the French gun was virtually hors de co: , and 
the contest now laid between the Scott and Lancaster guns. At this 


again interposed, and this time entirely broke through the ru'es of 


placed in front, and the larger one behind; both were attached in a 


Had the inventive faculty of the committee stopped here, thischange 
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menced to make alterations, they now went much further, and used the 
experience already obtained from Commander Scott’s well-known 
~ of loading and centreing, and applied it to their new projectiles 
or the French gun. This plan, so much commended in the work of 
Mr. A. Holley, U.S.A., formerly reviewed by us, consists in keeping 
the body of the projectile clear of the bore of the gun, so that the 
shot readily loads upon a narrow bearing in the rifle groove, which 


| is rounded to such a curve that the shot may rise up into the centre 


of the gun on the first pressure of the elastic fluid, in firing. 
This, then, was the plan copied by the committee, and used 


| instead of the French zinc studs, which merely moulded themselves 
| to the bearing side of the groove; and in order, apparently, to 
| legalise this imitation, they issued an order that the service and 


experimental projectiles were to be made with a windage of -05in. 


| over the studs or other bearings, and “08in. over the body, which 


was thus, as in Commander Scott’s method, lifted clear of the foul- 


| ing in the bore of the gun, The rule given by them previously 
| was a mean of -065 windage over all parts of the shot, and it was in 


accordance with this rule that the French shot was made. We 
hope to continue this subject next week, and to give more of the 
results of the practice. he prices of the projectiles are given by 
the committee as— 
Shot. Sheil. 

Scott .. .. o «£44214 0 £525 10 10 per 1,000 

Lancaster .. 450011 7. 62210 6 ,, 

French eo cf ec 570 6 9 oe 634 12 10 = 
But the shot for their own “ Woolwich gun,” which are turned and 
studs screwed in—the French being only cast and not turned—are 
given as £534 8s., and the shell as £602 5s. 7d. 

The committee settle the shell firing, by stating beforehand, that 

“ these guns will have the same relative value as shell guns as they 
have when used with solid projectiles ”"—a conclusion we think few 
of our readers will concur in, after comparing the diagrams of the 
Scott gun and shell and the gun and shell of the Ordnance Com- 
mittee, given in our last number. 





Amount of error 








se oa & 
Ws | 8 2 | 7 pn or difference 
~e ies | = es | & . | between greatest 
Gua sSiss| 4 25 Ss | and least. 

. (|eelee! es eS | £S | ——__. 
jas |s0! § 5£ | 3 | Ranges| Deflec- 
|; Ae rs} = 8m |2 | in |tions in 
” | A | | yards, | yards. 

Scott .. ..| 20 | 5 | 20 eee 26103! 164} | ong 
French .. .. 2429}| 237 | 274 
Lancaster .. ie - m4 . 2653 | 802 | 213 
Scott “<— ol a 2 lz | Round ball. | 1331 828 = 
French .. .. | ’ 1247 | 309 

Lancaster .. 2 sh # | is 1147 | 221 194 
Scott .. ..) 5 0 20 | ” 1441 180 18 
Peek 2. sl « * “4 » 1351 | 126 | 138 
Lancaster ..) ,, » | rl ” 13933 316 23 





The initial velocity of the round ball was nearly 2,100 ft. per 
second from the Scott gun, and about 1,950{t. per second from the 
others. Had the shot been of higher gauge, viz., ‘(8 in., instead of 
*115in., the accuracy and range of the Scott gun, with its shallow 
grooving, would have appeared to still greater advantage. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 

? 5 ° 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoTicE.—A SPECIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copwes. 

*,° Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

T. M. S. and Co.—A letter lies at our office for our correspondents. 

E. W.—You may work your engine in a covered building as close to the road 
as you please. 

A. Y. G.—Ure's Dictionary, last edition, will probably supply you with the 
information you require. 

T. T.—(Durham).—There are several patents in existence for the “ appli- 
cation of steam jets to furnaces.” You can use the simple chimney jet 
without infringing any of them. 

A READER.— Your question is very indefinite. By flat surfaces, do you mean 
Ericsson's propeller. By applying to. the secretary, A. Williams, Esq., 
64, Bankside, you can procure a copy of the rules. 

J. B. (Chatham).— We replied to your letter at the time, stating that the in- 
vention has already been patented by Mr. Adams, and that, therefore, your 
patent is worthless, unless you can prove that a substantial difference 
exists between your ideas. The notice to which you refer will appear at the 
proper time in our list of provisionals. 





(To the Editor of The Engineer.) 

S1z,—I shall feel much obliged, if you or one of your correspondents will 
supply me with asimple formula for calculating the power to resist com- 
pression or extension of spiral springs. A. Y. G. 

Edinburgh, 23rd May, 1865. 








ON THE ARRANGEMENT OF PUMPS. 
(To the Bditor of The Bagineer.) 

Sir,—Allow me to make the following corrections in my last week’s 
letter on this subject. The friction lost in the 9in. pipe is 316 foot-pounds 
(not 396 foot-pounds), and in the llin. pipe 282 foot-pounds (not 261 foot- 
pounds). P. JENSEN. 

85, Upper Whitecross-street, May, 24th, 1865. 


THRESHING MACHINES. 
(To the Editor of The Engineer.) 

Sim,—Your No. 489, May 12th, shows a drawing of engine and thresh- 
ing machine combined, patented by Mr. D. Crowe, Gaywood, Lynn. 
cannot see anything to merit that patent, having seen the same daily at 
work as early as the year 1845. Roouey. 

Earle’s Field Ironworks, Grantham, May 18th, 1865. 


Lal 


NEW MANGANESE ALLOYS. 
(To the Bditor of The Engineer.) 

Six,—I perceive that a patent has been taken out for the manufacture of 
an alloy of manganese and iron, termed ferro manganese, by Dr. O. E. 
Priger, of Bonn, who also claims its application in the fact of 
steel. At pages 757 and 773 of my late father’s papers on iron and steel, 
there is a description of this new di y. Subsequently, I made and 
used in the manufacture of quantities of this new alloy, which, 
d rors 








Society’s dynamometrical trials of agricultural machines 
generally have tly furthered their mechanical improve- 
ment. Of dele service to screw vessels has been the 
estimation of the thrust by means of a dynamometer con- 
structed on the principle of a weighing machine. It is also 
only » 4 means of the — of the weighing machine 
to the hydraulic press that it can be safely used to try the 
proof resistance of details and materials, ‘The judicious use 
of an instrument constructed on sound satenteliee may thus 
always be looked upon as synonymous with sound progress. | 

Amongst the directions in which investigation would be 
of great service, both as to personal security and as to 
economy of various kinds, is undoubtedly that of the 
ground tackle of vessels. It is commonly proportioned by 
means of very empirical rules, the result, it is true, of long 
experience, but yet leaving much to be desired as to funda- 
mental experimental data. In one word, there appear to 
be no recorded experiments as to the effort exerted on a 
cable by the surge of the vessel. An appropriate instru- 
ment for this purpose, and a series of experiments con- 
ducted with it, would, confessedly, be of great value. In 
the same way, it is evident that an efficient instrument of 
the kind could be used to determine the tractive power 
exerted by one vessel when tugging another. In the 
words of Mr. Scott Russell, “an experiment of one 
Warrior towing another Warrior would alone give infor- 
mation worth far more than £300.” 

A cable holding a ship at anchor is exposed to a series of 
efforts due to the surge of the vessel, and varying in inten- 
sity at different stages of the oscillation. An instrument 
for measuring the effort exerted on a cable might thus be 
able to record the force, the motion, and thence the work 
done, which is in proportion to: 1. The intensity of the 
effort ; 2, the space passed through; 3, the time taken up 
by the effort. All these three have, therefore, to be 
measured by appropriate instruments. The work developed 
by a constant force is simply determined by the product of 
the effort into the path which is traversed. But when the 
effort is variable, the total work developed is measured by 
the sum of all the elementary quantities of work developed 
in succession along the elements of the path described. 
The sum of the products represented by this irregular curve 
can be obtained by calculation, or by Simpson’s method of 

uadrature. Any instrument intended to measure work 
} ones this case the work developed in the ship’s 
cable by the surge of the ship—must thus afford indica- 
tions giving the product of the effort into the path which is 
traversed. The first dynamometer really answering to 
these conditions is the inestimable instrument invented by 
Watt—the steam engine indicator. The requirements of a 
good dynamometer are stated by General Morin—who has, 
perhaps, used such instruments to a greater extent than 
anyone else—to be that: 1, The sensibility should be pro- 
perly proportioned to the intensity of the efforts to be 
measured, without, at the Same time, being liable to be 
affected by use; 2, the indications of the flexures should be 
placed entirely beyond the chronic influences of the ob- 





steel, 
as the patentee states, is an alloy of iron an 4 from 
8 to 4 per cent. of carbon. This carbon is, therefore, a triple compound of 
iron, carbon and manganese, and in my patent dated 22nd December, 1856, 
No. 2219, I claim the addition of spiegeleisen as a triple compound of iron, 
carbon and manganese, to Bessemer metal and I then go on to say that— 

“ Nevertheless, such triple compound or material of or containing iron, 
carbon, and manganese, may be produced in any other manner which may 
be found to be convenient and economical.” 

The methods of producing an artificial triple compound of iron, carbon, 
and manganese by mixing and melting together granules of iron, oxide of 
manganese and charcoal, and also oxides of iron and manganese and char- 
coal mixed and melted together in a manner similar to that practised by 
Dr. O. E. Priger are detailed by my late father in his work on iron and 
steel, at pages 757 and 773. So the secret which was to supersede the use 
of spiegeleisen turns out to be no secret after all, but merely a fresh con- 
firmation of the necessity of employing a triple compound of iron, carbon 
an , in the B rocess. 

In my last week’s letter on the Bessemer process, there is a clerical 
error, viz., “crown side of the converter” for “ under side of the con- 
verter.” R. Musuet. 

Belgrave House, Cheltenham, 16th May, 1865. 








MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL ENGINBERS.—Tuesday, May 30th, at Nine p.m.— 
President’s Annual Conversazione. 
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DYNAMOMETERS, 

WITH the existence of a more general perception of the 
value of instruments in arriving at scientific truth, it is 
probable that more attention would be given to their intro- 
duction and use. The history of science is, in fact, the 
history of the successful use of instruments. Without 
taking yet more familiar instances, Galileo’s telescope, 
Lavoisier’s balance, Larrey’s stethescope, the electro- 
nometer, the spectroscope, represent almost as many 
instruments which have transmuted empiricism into 
science. To come to our own profession, we may regard 
its future advancement as intimately dependent on the 
judicious employment of appropriate instruments. It is not 
vague guessing, but rather the use of the water meter and 
of a pair of scales for the fuel, that can tell us what a boiler 
is doing. With the more general introduction of Richards’ 
steam engine indicator we may look forward to real pro- 
gress with the — ressure engine. A more extended 
use of the friction e would lead tomuch saving of fuel. 


The traction dynamometer has been of essential service to 
the steam plough, and the periodical Royal Agricultural 


server, and must, therefore, be given by the instrument 
itself ; 3, the observer should be able to ascertain the effort 
exerted at each point of the path, and, in some cases, at 
each instant during the observations; 4, if these observa- 
tions have to be continued for lengthened periods, the 
apparatus should be constructed in such a way as to easily 
give the total amount of work expended by the prime 
mover. 

There are, in fact, recognised principles, according to 
which every instrument of the kind has been constructed. 
It was thus with much surprise that we read the descrip- 
tion and examined the drawings of a sort of instrument 
proposed by Mr. T. M. Gladstone for this purpose, in 1863, 
to the Institution of Naval Architects, and elaborately 
recorded in the volume of their “Transactions” for that 
year. This proposal is also alluded to by the same gentle- 
man in the paper of his which we now publish. ‘The 
scheme thus put forward by Mr. T. M. Gladstone for 
“ measuring the strain on ships’ cables,” as described in his 
a printed in the “ Transactions of the Institution of 

aval Architects,” vol. iv., 1863, at pages 186—92, and 
illustrated on plate ix., simply consists of a sort of small 





hydraulic press, furnished with a — gauge. One end 
of the ram is attached to the cable, and the other end pro- | 
jects through the back of the cylinder. Two self-adjusting | 
ackings are thus required. The press cylinder itself is | 
let into the deck of the vessel. In Mr. T. M. Gladstone's | 
own words :—“ It is on the principle of the hydraulic ram, | 
and the one represented in the plate (ix.) is equal to, and 
will measure, a strain of 200 tons upon a cable, which is 
far beyond the proof of the cables of the Warrior; there- 
fore, it is sufficiently powerful for any ship of the very | 
largest class. Although the dial is not arranged to indicate 
a strain greater than 200 tons, yet, at that test, the instru- | 
ment would not be at more than one-third its strength. . . | 
By this arrangement we are enabled to record the exact 
weight which is being exerted upon a ship’s cable under | 
all conditions of weather, and thereby to determine with 
accuracy what are the proper proportions to obtain security 
to life and property on shipboard, by having such a dispo- 
sition of chains and anchors as shall be equal to any con- 
tingency, where there is holding ground.” . . . 
But it will be seen that this instrument, “ for measuring 
the strain on ships’ cables,” would not in reality do this. 
It would not give the least indication of the distance 
or the range through which the pull was exerted on the 
ship’s cable. A dynamometer is required which should 
record both the force and the motion, thus affording the 
work done by the surge of the ship, and which has to be 
resisted by the cable. This is clear to anyone provided 
with some notion of mechanical principles, and who chooses 
to reflect on the matter. Besides, quite apart from the very 
probable difficulties as to its application to the cable, there 
is also the difficulty as to friction. This, with two self- 
tightening collars, one at each end of the cylinder, must 
be enormous ; and, varying as it does with the pressure of 
the inclosed water, it must materially affect the indications. 
The case is, indeed, pretty much the same as that of a 








common hydraulic press, but provided with two leather 
collars instead of enn , 


There can be little doubt, however, that a much lighter 
and simpler plan—a real dynamometer, in fact—could be 
easily adapted for the _—~ of estimating the efforts 
exerted in a ship’s cable. Thus, in the course of the 
discussion of last Wednesday night on Mr. Glad- 
stone’s paper, Mr. Paget proposed the use of a cylinder, 
provided with a piston pressing on a volume of water 
enclosed in an elastic diaphragm. This diaphragm, 
as he said, could be made of thin hae AB india- 
rubber, being fixed to the piston, and also bolted in 
between the cylinder flange and its cover — thus 
forming both joints at the same time. A self-contained 
instrument is thereby produced, and it could be slung up at 
any accessible point of the cable, as, by making all its 
details of steel—perhaps, by straining rings on its exterior 
—it would be at once very light, though able to resist an 
enormous hydraulic pressure. The back end of the 
cylinder being thus shackled to the cabie, and the end of 
the piston rod being attached in the same way, any pull on 
the rod would be at once communicated by the piston to 
the water enclosed in the diaphragm. As water, at any 
rate when pretty free from air, is nearly incompressible, 
the utmost load on the rod and cylinder would only 
very slightly move the piston ahead. On account of 
the small range of this motion, the packing could be 
but little disturbed, the friction being also com- 
paratively slight. To merely place a pressure gauge in 
communication with the water would necessarily only 
give very valueless deductions. The pull on the cable 
through the surge of the ship being, of course, a ver 
variable force, the work done by the cable in resisting this 
would not be obtained. The instrument, in fact, would not 
be a dynamometer, being simply an indicator, affording—by 
means, perhaps, of a loose pointer—the highest stress to 
which the cable had been subjected. But, as with a dy- 
namometer, for instance, for determining the thrust of a 
screw propeller—or, still more, like one for ascertaining the 
tractive power of either a locomotive or a team of horses—-it 
is necessary to record the force exerted, the motion, and, 
therefore, the work, The energy given to the piston, being 
exerted on a fluid, there is a converse action to that in a 
steam cylinder, or in the barrel of a pump. By placing an 
ordinary steam engine indicator on the cylinder, and by 
working a band of paper underneath the pencil, a con- 
tinuous diagram could be obtained, accurately giving the 
work done by the ship on the cable through a given length 
of time, The band of paper could be set in motion either 
by means of continuous wheel-work, or even by the hand 
of the operative. If the cylinder be used to record the 
tractive force developed by a tug boat, the paper band 
could be worked by means of a wheel driven by the water. 

But in using an ordinary piston indicator under such a 
high hydraulic pressure, there would be great difficulty— 
perhaps an impossibility—in packing the piston tight—at 
any rate without much friction. Recourse could then be 
had toa form of indicator made by Bourdon, and working 
on the same principle as his steam gauges. In the same 
way as with the gauge, a tube is used of an elliptical shape, 
and it is bent up into the shape of a horse-shoe. ‘lhe steam 
enters one end of the bent flattened tube, and the other end 
is connected with a long arm carrying a pencil at the top. 
The pencil thus works in an are, and ed its impress on 
the paper fixed toa flat plate. Such indicators have been 
used, being found very efficient for high pressures of steam, 
and it is probably only the difficulty ot the pencil moving in 
an arc which has prevented their general introduction. 
But this might be got over by the use of a parallel motion 
similar to that used in Richards’ indicator. 


THE BOARD OF TRADE v. LLOYD'S REGISTER. 


A sHortT time ago, the President of the Board of Trade 
stated in the House of Commons that Messrs. }Lloyd’s 
machine for testing anchors and cables “ had been found so 
seriously defective,” that unless it was altered before 
July, a license would be refused. The practice of testing 
the chains and anchors after blacking is, indeed, now given 
up at this establishment, and not one set merely, but two 
sets of levers, have been fitted to the hydraulic testing ma- 
chine. ‘The abandonment of preliminary tar, and even the 
adoption of levers, have been effected with comparative 
ease ; but the reduction in the lengths of cable to be tested, 
from seventy-five down to fifteen fathoms, has not been 
carried out. it probably requires too much change and 
acknowledgment of error. All the requirements of the 
Board jof ‘I'rade may thus be said to have been fulfilled 
except the two first, according to which—1, “the machine 
shall be constructed to test not more than fifteen fathoms 
at one time ;” and, 2, that “in hydraulic machines, the 
cylinder shall be sufficiently long to allow of fifteen 


| fathoms of chain being tested without the necessity for 


taking a fresh hold to complete the strain.” We are now 
informed that, “out of consideration for such a body as the 
committee of Lloyd’s Register, the Board of Trade have 
consented to again submit the question,” as to testing such 


| long lengths as seventy-five fathoms, to the same engineers 


by whose advice their conditions were originally framed, 
viz., Sir W. G. Armstrong, Mr. W. Fairbairn, Mr. Hick of 
Bolton, Mr, JohnjPenn, and Mr. Paget, of London, and this 
time Mr. Hawkshaw is also included. 

Pending the decision of these gentlemen, the lecture at 
the Society of Arts last Wednesday (and which we print 
in our present issue) may be regarded as a mild counter- 
manifesto to Mr. Milner Gibson’s remarks and expressed 
intentions. We intend to print the discussion next week. 
It was rather lively, there being quite a triangular duel on 
the anchor question, between Mr. ‘I'rotman, Mr. Lenox, and 
Captain Rodgers. It will also be seen that Mr. 'T. Gray, 
of the Board of Trade, spoke with remarkable ability and 
force on the questions at issue between Lloyd’s and his 
department. Mr. ‘IT, M. Gladstone has likewise circulated 
and placed before the Board of ‘Irade a curious little 
printed document, which has also been put into our own 
hands. Apart from irrelevant and personal matter, and 
extracts from the scientific press, supposed to be favourable 
to Mr, Gladstone’s machine, though not one word is said 
as to its exactness, it also contains one or two reports, 
which we will now briefly examine. Mr, Gladstone, it 
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seems, is anxious for precedents justifying his ——— 
belief in the efficiency of the graduated fount and valve for 
measuring the stress exerted by hydraulic presses. We 
would, therefore, advise him to also cite the fact that 
Mr. Dunn’s paper “ On Chain Cable and Anchor Testing 
Machines,” was read before the Institution of Civil Engi- 
neers on the 27th of February, 1857, G. P. Bidder in the 
chair, without any one of the distinguished members 
objecting, during the discussion, to the erroneous principles 
then put forward by Mr. Dunn. We believe, however, 
that that gentleman has now rather altered his views, 
notwithstanding that the Institution of Civil Engineers, as 
a reward tor his “very able paper,” presented Mr. Dunn 
with a handsome volume, adorned with the photographic 
portrait of their then distinguished president. 

Mr. T. M, Gladstone first of all prints his replies to the re- 
quirements of the Board of ‘Trade which more especially 
affect his machine. In answer to clause No. 1, requiring 
that “the machine shall be construeted to test not more 
than fifteen fathoms at one time,” he acknowledges “ that 
there is some small difference in the strain in different 
portions of the length, but it is inappreciable, as each length 
of fifteen fathoms of chain impinges on a roller, supporting 
the whole weight between the extremities.” Now we just 
beg Mr. Gladstone, and anybody else, to consider the 
matter for a moment. ‘These rollers are fixed, and, this 
being so, how is it possible that rollers which touch and 
thus “support,” say 24in. cable, can support lin. cable ? 
This is, indeed, the question which was put to Mr. Glad- 
stone by Mr. Paget, and readers can judge for themselves 





ductile iron will sometimes actually permanently elongate 
3ft. in fifteen fathoms. A hydraulic cylinder for test- 
ing seventy-five fathoms ought thus to have a length 
of from 25ft. to 30ft. Lloyd’s machine has only a stroke of 
10ft.; but Mr. Gladstone says that “the manufacturers 
see it wise to test their chains before they send them to 
Lloyd’s public test, so as to secure their passing with the 
least fault ; it has been most unusual to have a second hold 
upon the chains.” Therefore, continues Mr. Gladstone, 
“this clause does not affect Lloyd’s machine.” According, 
therefore, to its own designer, the machine is only fit for 
testing chains which have been already tested. ‘I'he far- 
cical notion that economy’ can be obtained by testing 
seventy-five fathoms at once has, therefore, only the shadow 
of an application to an old chain. 

As a wind-up to the report a letter is inserted, which 
was written to Mr. Gladstone by Mr. Joshua Field, jun., 
in order to show that the levers and dead weights put 
down by Maudslay and Field are not necessary, and that 
“all the links of a chain of the length of seventy-five 
fathoms are subjected to the same amount of strain while 
being tested.” As proofs of both the propositions, young 
Mr. Field adduces a few experiments, showing that, when 
he tried the machine, there was only a difference of from 
2-9, 2:5, and ‘9 per cent. between the two. To show 
that the stress was equally distributed over the seventy-five 
fathoms, one experiment similar to the two by Mr. Clark 
and Mr. Davisen, was carried out, and with the same 
result, and with the same scientific bearing on the 
points at issue. In thus placing this important subject 


whether it was, or could be, answered. But we will suppose | in its true light, we are only doing our duty as journalists, 


—what is not the case at Poplar—that these rollers are | 
| respect to a remark by Mr. Hawes, at the Society of Arts, 


adjustable. Now when should this adjustment—in any 


however disagreeable that duty may be. Similarly, with 


case sufficiently impracticable—be carried out? If adjusted | about Government interference and personal responsibility, 
before the proof load be applied to the cable, a cer-| we would, with all respect to that gentleman, repeat a 


tain amount of friction, which would be impossible to | 


measure, would be generated. ‘To adjust these rollers after 
the application of the proof would of course be a farce in 
every sense, But, says Mr. Gladstone, if the cables were 
strained unequally, “there would be found to be more 
fractures at those parts nearest to the force as exerted by 
the hydraulic ram.” He then cites “certain trials” con- 
ducted by Mr. D. K. Ciark, and by Mr. R. Davison, “ to 
ascertain if there is any differential value in the testing 
of chains of various lengths, say from 15 fathoms to 
75 fathoms.” We will new see what were these trials, 
“the effect” of which “ was quite conclusive” to Mesers. 
T. M. Gladstone, D. K. Clark, and R. Davison. 
Will it be believed that the foundation for these conclu- 
sions consisted in two experiments?—namely, “ two ex- 
periments on lin. links placed between jive 15 fathoms of 
13in. chain for breaking—No. 1 being next the hydraulic 
ram.” It is possible that a large number of tabulated 
results of the kind, carried out on cables of different sizes, 
and extending over a lengthened period, might lead to a 
sound deduction But ¢wo experiments! Remembering 
that bars vary in ultimate strength from 30 tons per 
square inch down to 20 tons—that no two bars, or pieces of 
the same bar, are ever precisely alike, the whole matter reads 
to us more like the doings of the wise men of Gotham then 
anything else. What does Mr. Kirkaldy, who has made a 
greater number of experiments of the kind than any man 
living, say to deductions from a limited number of experi- 
ments? Referring (at p. 97 of his book) to the experiments 
conducted years ago by Lloyd’s on rivetted plates, he 
“cannot find words to express his astonishment that so 
celebrated a body as Lloyd’s should for one moment rest 
content with conclusions drawn from only twenty five ex- 
periments.” But his opinion is only the echo of that 
of anybody who has given attention to the subject. It is 
true that Mr. Davison, who was present at the discussion, 
said that he found the machine was “ all right,” but he did 
not give any reasons for his belief, and Mr. D. K. Clark, his 
colleague, was very prudently absent. ‘There, is besides, 
another and a most important objection to the testing of 
such long lengths. It %s the liability to the formation of 
kinks, and also to that of catching against Mr. Gladstone’s 
wonderful rollers, In fact, Mr. Gladstone himself has let 
the cat out of the bag with respect to the liability of the 
links catching in this way. He says, in his report to the 
proving-bouse committee of Lloyd's, that in the course of 
s me experiments for testing the relative agreement of the 
lever apparatus and the hydraulic steelyard, that “ the 
13in. chain was applied to the new levers and hydraulic 
ram, and again the lever and the steelyard acted with every 
precision up to 44 tons, when an apparent discrepancy arose 
of 11 tons.” ‘his, however, says Mr. Gladstone, “ upon a 
more careful trial afterwards, was found to be under 5 cwt., 
to be accounted for by a link pressing crossways against 
one of the rollers.” Here is that gentleman most clearly 
reporting against himself and his machine. We should very 
much like to know how this “discrepancy ’—which gets 
so strangely reduced “upon a more careful trial after- 
wards”’—would have been discovered at all without the help 
of the levers that Mr. Gladstone does “ not think necessary 
under the present arrangement of Lioyd’s machine.” We 
should also be glad to know whether Mr. Gladstone finds 
his miraculous hydraulic indicator—which must be a real 
object of art—to agree with the levers when a fresh 
packing has been put either on the press plunger or on the 
indicator plunger. Without stopping very long to consider 
the supposed economical advantages of testing a whole 
cable at a time, we may remark that experienced testers 
have stated in our presence that it could be done quicker 
and more economically in fifteen fathom lengths. In fact, 
the real test consists in the examination, not in the appli- 
cation of the stress, and this examination takes a very 
much longer time, and is in fact the most important thing 
of all. but even supposing that the plan adopted by Mr. 
Gladstone were correct and safe—even supposing that the 
= really afforded economical advantages—the testing in 
ong lengths militates against the second Board of Trade 
requirement that “ the cylinder shall be sufficiently long to 
allow of fifteen fathoms of chain being tested without 
the necessity for taking a fresh hold to complete 
the strain.” A chain cable stretches at least 4ft., and 
sometimes over 6ft. in fifteen fathoms. Cables of very 





pertinent question once made by a noted anchor inventor :— 
“ When the ship has been lost at sea, with all her hands, 
through a defective cable or anchor, whence is the evidence 
to be procured that will place the responsibility on the right 
shoulders ?” 


ON THE ADHESION OF PASSENGER ENGINES. 
By ZexaH CoLpurN, Memb. Inst. C.E. 


LET it once be made impossible for passenger engines to 
slip their driving wheels, even with the full boiler pressure 
upon their pistons, and engineers will wonder how they 
could have so long tolerated the imperfection which slipping 
implies. If it be right to speak of a “greasy driving 
wheel,” as well as a “ greasy rail,” the former proclaims, 
not merely the inability of the engine to do its proper 
work, but a waste of fuel, a wasteful wear of wheel and 
rail, often most trying strains of the driving axle, and 
almost total helplessness in case of impending collision. 
The proportion which the adhesion uf locomotives bears to 
their weight is as variable as the weather itself—upon 
which, indeed, this adhesion greatly depends. It is seldom 
believed that this proportion is ever so much as one-fourth 
of the weight on the driving or coupled wheels, but the 
known resistances sometimes overcome by locomotives of 
known weight show that, upon a clean, dry rail, the ratio 
may be even greater. On the other hand, the adhesion 
upon a rail damp with fog or dew, or unctuous, so to speak, 
with superficial mud, may be as little as one-tenth of the 
weight—perhaps even less. An engine, therefore, with a 
single pair of driving-wheels loaded to 12 tons, may have 
an adhesion anywhere from 24 ewt. to 3 tons; and as the 
adhesion is the exact measure of the tractive force, the 
draught of the engine upon the train—no matter how 
uniform may be the production of steam—may vary 
between these limits. More commonly the proportion of 
adhesion to weight may be taken as one-sixth, at which 
rate the draught, in the case in point, would be 
2 tons, or 4,480 lb. This, then, is the total force available 
not only for the movement of the tender and the train, but 
for overcoming the rolling resistance of the engine, and also 
the axle friction of the wheels not driven directly by the 
pistons; the axle friction of the driving axle, and the fric- 
tion of the working machinery of the engine, being inde- 
pendent of the adhesion. In an engine having 16in. 
cylinders, 2ft. stroke, and 7ft. driving wheels, and disre- 
garding for a moment the working friction of the engine 
itself, a mean pressure of 614 1b. per square inch of the 
pistons would give 4,480 lb. of tractive force at the rails, 
and hence a greater mean pressure could not be maintained 
without slipping where the adhesion was limited to 2 tons. 
A traction of 2 tons will, of course, maintain in rapid motion 
on a level a train of a total weight, including engine and 
tender, of 200 tons; and it would maintain the same speed 
with a train of a total weight of 100 tons upon an incline 
of 1 in 100, Butit is in starting where a restricted amount 
of adhesion causes delay and inconvenience, and this delay 
is all the greater, in the aggregate, where the stops are 
frequent. Tet us take a heavy engine and tender—say of 
a total weight of 45 or 50 tons—and a train of twelve 
carriages, making a total weight of 150 tons, and let it be 
required to get the whole into motion, at the rate of forty 
miles per hour, within the space of 14 minutes. ‘Lo give to 
the train a motion of forty miles an hour, or d8?ft. per 
second—corresponding to the velocity acquired in falling 
from a height of 532ft.—18,060,000 foot-pounds of work 
must be stored upin the movingmass. In attaining a speed 
of 40 miles an hour, the mean speed, during the 14 min. 
after starting from a state of rest, will be 20 miles an hour, 
and the total distance gone over in that time will be half a 
mile, or 2,640ft. Hence, the requisite constant accelerating 
force, irrespective of that expended upon the resistances to 
uniform motion, will be 18,060,000 ~ 2,640 = 6,840 1b,— 
equal to 9341b. mean pressure upon the pistons of the 
engine already instanced, and at once beyond the estimated 
limit of two tons of adhesion. Taking the average resist- 





ance of the train upon a level, irrespective of the 
accelerating force, as 2,240 1b., or nearly 15 lb. per 
ton, from a state of rest until a speed of 40 miles an 
hour is reached (and this estimate is rather below the 
results derived from experiment), we have then but 
2,2401b. remaining for accelerating force, and hence it 





would require more than 43 min. to get up a speed of 40 
miles an hour on a level. For the train would need to 
run 18,060,000 + 2,240 — 8,0622ft., and as the average 
speed, in reaching 40 miles an hour, may be taken as half 
as much, or 1,760ft. per minute, this would correspond to 
4 min. 35 sec. Were the stations frequent, this interval, 
during which the mean speed was but 20 miles an hour, 
would form a very considerable de.ay. To reach the now 
unusual speed of 60 miles an hour—a speed which is very 
much oftener spoken of than attained in the working of 
English railways—a much greater interval would be neces- 
sary; for to obtain a speed of 60 miles an hour, or 88ft. 
per second, an amount of work would need to be stored up 
in the train equal to lifting it to a height of 121ft., this 
being the height generating a velocity of 88ft. per second. 
And a weight of 150 tons, or 336,000 lb., lifted 121ft., 
corresponds to 40,656,000 foot-pounds; and with an 
accelerating force of only 2,240 lb., a distance of 18,150ft., 
or nearly 34 miles, would need to be run over in accumu- 
luting this work ; or, in other words, in reaching a speed 
of 60 miles an hour. And the interval of time in reaching 
this speed would be 10 min. 18 sec. 

If the public could be made to understand the conditions 
upon which the punctuality of trains depend, it is possible 
that there would be fewer angry letters to the Zimes from 
passengers who have lost a few minutes, or even an hours’ 
time upon a railway. Could they know that, with an 
abundance of steam, the adhesion, which is an equally 
indispensible element of locomotive power, varies, almost 
capriciously, between exceedingly wide limits, they would 
understand how great are the difficulties with which loco- 
motive engineers have to contend. 

There is, however, an evident anomaly in employing 
but about two-fifths of the whole weight of an engine for 
adhesion, as is the case with most engines having each a 
single pair of driving wheels; thus an engine may weigh 
30 tons, and yet have but 12 tons upon the driving wheels, 
and thus have an average adhesion of only 2 tons, where 
the whole weight, if employed for adhesion, would give 
5 tons. With 5 tons of adhesion for an engine with 16in. 
cylinders, 2ft. stroke, and 7ft. wheels, the latter would not 
slip with a mean piston pressure less than 153 lb. per square 
inch, or considerably more than the usual boiler pressure. 
The engines of the Metropolitan Railway, having 30 tons 
upon four coupled driving wheels are the only ones yet 
constructed for passenger traffic of which the average 
adhesion on a good rail would reach to 5 tons or 6 tons; 
and as these engines have 17in. cylinders, 2ft. stroke, and 
oft. 9in. wheels, an adhesion of 5 tons corresponds to a 
mean pressure of 112 lb. per square inch upon their pistons, 
or to nearly the boiler pressure itself. 

Trevithick made the first engine, upwards of sixty years 
ago, which worked by the adhesion of its smooth driving 
wheels upon smooth iron bars, and his engine, as indeed all 
locomotive engines (but Murray’s) made trom 1804 to 1829, 
had their four or more wheels coupled either, by gearing or 
coupling rods, so as to obtain the utmost amount of adhesion 
due to their whole weight. This was the more necessary 
with the long stroke, 2tt. to 4ft. Gin., then employed, the 
small driving wheels—from 3ft. to 4ft. in diameter, and 
from the fact that, in many cases, the engines were geared 
so as to make two or more revolutions of the crank shaft 
for one of the driving wheels. The Rocket was the first 
engine designed, it is believed, to work with the adhesion of 
buta portion of its weight ; and although its competitor, the 
Novelty, worked with but a single pair of driving wheels, 
its four wheels were of equal diameter and pitch-chain, 
wheels were provided upon their axles so that they might, 
when required, be coupled by a pitch-chain. Since 1830 
passenger engines with a single pair of driving wheels have 
been generally employed on English lines, although coupled 
wheels are extensively employed abroad—American pas- 
senger engines being now invariably coupled. Instead of 
employing from two-fifths to one-half of the whole weight 
for adhesion, as in single engines, the coupled engines 
utilise from three-fifths to two-thirds of the whole weight, 
the remainder being carried either upon a swivelling truck, 
or apon a single pair of leading or trailing wheels. 

It has been generally believed, and with reason, that 
single engines work with greater freedom, and are better 
adapted for high velocities, than coupled engines. A consider- 
able increase of weight is also incurred in making the 
trailing wheels and axle of the same size and weight as 
the driving wheels and axle. It is not necessary to mention 
here the several points of objection to coupled wheels, as 
they are perfectly understood by all locomotive engineers, 
but it is becoming the general opinion that, such as these 
objections are, they are more than compensated for by the 
advantages of increased adhesion, and of a better distribu- 
tion of weight which coupled wheels afford. ‘This remark 
applies to passenger engines, for, in the case of goods 
engines, the use of coupled wheels has, from the first, been 
compulsory. 

Were it not for the objections, such as they are, to coup- 
ling, the whole weight of a passenger engine might, with 
advantage, be made available for adhesion. The objections 
to a six-coupled passenger engine would not, of course, need 
to be mentioned here, and even supposing four wheels to 
be sufficient to support the whole weight, it would still be 
inconvenient—or, rather, injudicious—to couple them at a 
distauce of 12ft. or 14ft. apart centres—a length which 
would be requisite to afford proper stability. Coupling 
rods 9ft. long between centres are now in use in passenger 
engines on the Great Eastern line, and those of the Metro- 
politan engines are 8ft. 10in. long. This distance—say 9ft. 
between the axles of a four-wheel passenger engine—would 
be insufficient for stability where the overhanging weights 
at each end were heavy, and, at the same time, coupling 
rods of 12ft. or greater length would be objectionable at 
high speeds from their great disturbing weight, and from 
the risk of their breaking. 

Besides the objections to very long coupling rods, the 
further objections to four-wheel engines are these :— 
Ordinarily, or with the iron rails and iron tires hereto- 
fore used, the weight is not sufficiently distributed, there 
being too much upon each wheel. Mr. E. B. Wilson built 
a four-wheel passenger engine in 1847, with 16ft. centres 
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which weighed 32 tons, or 16 tons on each pair of wheels, 
Mr. W. B. Adams’ light four-wheel engines were found to 
be easy on the line, but, from their very lightness, they 
were not capable of heavy work. Besides the objection of 
too much weight on a single wheel, four-wheel engines 
have been reckoned less safe, as, if the fore axle broke, the 
‘engine would almost of necessity be thrown off the line. 
But, so far as this goes, the breakage of the leading axle 
of a six-wheel engine would generally be attended with the 
same result, especially if the fracture took place in a 
journal, next to the wheel. In Mr. Ramsbottom’s outside 
cylinder engines, having inside journals, these are made 
considerably larger than the body of the axle, and the 
journal is weil rounded up tothe collar and to the enlarged 
part of the axle in the boss of the wheel. It is thus 
reasonably presumed that if the axle break anywhere, it 
will not break in the journal, and hence that the wheel 
would still keep on the rail. With Krupp’s steel axles, of 
good size, especially if proportioned in the manner adopted 
on the London and North-Western Railway, there could 
be but very little danger of breaking. Krupp’s axles have 
broken in two recent cases, but they had been made very 
considerably smaller than the wrought iron axles pre- 
viously used in the same class of engines—in one case a 
steel axle of 5,%-in. being substituted for one of 64in., and 
in other cases steel axles of 54in. being employed where Tin, 
iron axles would be thought necessary. 

As for the permissable load for a single axle, engineers 
appear to have found that with Bessemer rails, and with 
rails converted by Dodds’ process, and with steel tires, 
loads of 15 tons per axle may be borne with greater dura- 
bility than 10 tons or 12 tons when iron rails and tires 
were exclusively used. The Metropolitan rails, single 
headed and converted by Dodds’ process, are now beginning 
to fail pretty generally, but only after two years of the 
heaviest class of passenger traffic. ‘The trains run at inter- 
vals of from five to ten minutes only, and consist of 42-ton 
engines, with 30 tons on two pairs of wheels, and of four or 
five carriages of which the weight of each, empty, is no 
less than 15 tons 17 cwt. The engine tires are scarcely 
worn, the whole result showing that engineers have by no 
means yet exhausted the resources of construction and ma- 
terial requisite for great rolling weights. If, therefore, it were 
wished to place an engine of even 30 tons’ weight upon four 
wheels, the weight upon a single point, provided only that 
the whole was equally distributed, would not be excessive, 
And an engine of 25 tons’ weight could be placed upon four 
wheels without loading the hind axle to more than 15 tons, 
if as much. 

It has been believed by some, possibly under the influence 
of habit, that a large wheel should not lead. But nothing 
is now more common than for tank engines with dft., and 
even 5ft. 9in., and, in some cases, 7ft. wheels, to be backed 
on every return journey with passenger trains, the large 
wheels then leading. ‘lhisis the case on the North London 
and the Metropolitan lines, and, indeed, on many branch 
lines. The passenger engines of the South-Eastern Rail- 
way, although they have but 6ft. driving wheels, have 
4ft. Gin. leading wheels, and that size is now preferred for 
the express engines of the London, Chatham, and Dover 
Railway. Not only does there appear to be no objection 
to a large leading wheel where there is room to get it in, 
but it is not found, either, that the wear, whether of 
the rails or the tires, is greater where a driving wheel 
is made to lead. ‘The engine appears to work as smoothly 
in one direction as the other. Mr. Wilson’s engine, with 
four coupled G6ft. wheels, with 16ft. centres, was stated by 
Mr. W. H. Barlow to have once ran at the rate of 78 
miles an hour; and although there were other reasons for 
withdrawing it from service, it was not understood to be 
unsafe from the arrangement of its wheels. The new 
four-cylinder passenger engines of the Northern Railway of 
France have a pair of 5ft. din, driving wheels, at either 
end of a wheel-base 17ft. loag (there being also three pairs 
of smaller wheels between these), and these engines are 
reported to work with great ease at speeds of 45 miles 
an hour. Even the old Rocket, light as she was, has been 
run at a much higher speed, her 4ft. 9in. wheels leading. 

It is well known that, for a given length of wheel 
base, four-wheel engines run with greater ease than 
those upon a greater number of wheels, especially if the 
intermediate wheels have flanges. On curves, the middle 
wheels of a six-wheel engine, occupying, as they do, a 
position in the chord of an arc, stand towards the inner 
rail, and the flange of the inner wheel may, indeed, bind 
stro.gly against it. It was at one time the custom to give 
a very considerable cone to the driving-wheel tires—and, 
indeed, some “ cone” is given yet; but it will be seen that 
it is given the wrong way, and it had better, as is already 
the case in an improved practice, be dispensed with alto- 
gether, leaving the tires cylindrical. ‘This remark refers 
only to the tires of wheels near the middle of the engine. 
But with four wheels only, the binding of middle wheels 
is, of course, avoided. I was once familiar with the work- 
ing of two four-wheel goods engines, with 15ft. centres, 
constructed upon the general plan of that already men- 
tioned as made by Mr. E. B. Wilson, under a patent of 
Mr. Crampton’s. It was a fact, widely known among 
engineers, that these engines would work freely around 
curves where other engines, having four coupled wheels 
and a truck, would not go without the risk of frequently 
leaving the rails. 

It is indeed probable that the balance of advantages 
would be in favour of four-wheeled engines, all the wheels 
being drivers, and upon a wheel base of 15ft., or there- 
abouts, provided only the objcction to long coupling- 
rods couid beovercome. Indeed, Mr. Crampton’s plan, 
already referred to (and an altogether different plan 
from that of the well-known Crampton engine), overcame 
this objection in a certain manner. But another mode, 
from which good results might be anticipated, would 
be to havea separate pair of cylinders and separate 
working machinery to each pair of wheels, which need not 
then be necessarily of the same size. ‘The cylinders would 
be placed midway between the wheels, one over the other, 
on each side of the engine, If the four wheels were of 


equal diameter, the cylinders would be inclined about 1 in 
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12, this inclination being necessary, in order that one 


might be placed over the other, and that both should point 
truly to their respective axles. For a 25-ton engine | 
should propose smaller wheels, and a shorter stroke than 
are commonly adopted—say 5ft. 3in. wheels and 18in. 
stroke. Here, with 44ft. connecting rods, the wheel base 
need not exceed 14ft. 6in., or 15ft. As the hind pair 
of wheels would carry, perhaps, 15 tons, leaving 10 tons 
on the front pair, the cylinders might be respectively 
13in. and 1lin. in diameter, equal, collectively, to a pair of 
17in. cylinders. With 5ft. 3in. wheels the total tractive 
force, with the boiler pressure of 120 1b. upon the pistons, 
would be 9,943 1b., equal to but a little more than one- 
sixth of the whole weight available for adhesion. With 
6ft. wheels, if these were preferred, the tractive force, with 
the full boiler pressure, would be 8,700 lb, The two cylin- 
ders on each side would be cast together, and the valves to 
both work in the same valve box. ‘The extra complica- 
tion, although something, would not be great. It is re- 
markable for how little difference in cost single cylinder 
and double cylinder portable engines are now made ; and 
it would be found, in every well-regulated locomotive factory, 
that £100 (to a great extent saved by the suppression of the 
extra wheels, axles, tires, springs, &c.) would go a long 
way to cover the extra cost of double cylinders and dupli- 
cate valve gear in the locomotives suggested. The 
ordinary width of fire-box might not permit of inside valve 
gear, but I cannot concur in the opinion sometimes expressed 
that there is any grave objection to outside valve gear. 
The crank pin must be fastened with unusual strength in 
the wheel, and the retarn crank must be stiff and strong. 
I know that the French engineers, many of whom employ 
outside valve gear from choice, when there is no necessity 
for it, even ridicule the objections made by those who prefer 
only inside eccentrics, 

lt is very commonly said that the greatest permisable 
weight of locomotives is desirable, so as to obtain suffi- 
cient adhesion. But it would appear to be a better plan to 
utilise the adhesion of the whole weight; in which case, 
if the adhesion were more than sufficient, it would clearly 
be better to save all the weight possible in the engine, 
inasmuch as its weight costs more for its movement, ton 
for ton, than the same weight in the train; and the chief 
items of expense in working are directly dependent upon 
weight. 





INDIA-RUBBER INSULATION.— We have been presented with a speci- 
men of one of the cables in use at Shoeburyness, in connection with 
the gunnery experiments of the ordnance department. A short 
account of the satisfactory state of these cables appeared in our 
pages some months ago, and it is but just to say that those state~ 
ments are fully borne out by the condition of the specimen before 
us. All the wires in use by the Ordnance Select Committee for the 
above purpose are of india-rubber insulation, and were manufactured 
by Messrs. Wells and Hall. ‘The cable from which this sample was 
cut (by permission of Lieut. Noble, R.A., on the 15th inst.), was 
made about seven years since, and has been buried in the Shoebur, 
Marshes nearly four years. The rubber is perfectly sound, with 
not the slightest symptom of deterioration ; and as the insulation of 
a cable is the all-important part, it is satisfactory to have occular 
proof of this, especially as reports (whether well or ill founded, we 
know not) of its tendency to go bad have been industriously circu- 
lated. If the Atlantic cable should prove a success, great strides 
will certainly be made in submarine telegraph enterprise during 
the next few years, and it is equatly certain india-rubber insulation 
must come largely into use; everything, therefore, that tends to 
prove its adaptability for the purpose should be peculiarly acceptable 
to those who are desirous of hastening the development of this 
enterprise. Any fact that tends to restore confidence where so 
much needed, should be matter for gratulation, from whatever 
quarter it may come, We cannot have too many methods of insu- 
lating, nor too many insulating materials, providing they are good. 
A litue wholesome cowpetition here will do no harm, and should be 
fostered rather than discouraged, as being the only way to attain 
efficiency, and certainly the only way to ensure success where, 
hitherto, success has been the exception. It may be added that 
the tarred yarn with which these cables wero served has completely 
rotted away; it is therefore useless as affurding any protection, 
save during the process of laying. Ou the other band, the felt 
covering (Viark’s patent felt) with which the core is wrapped re- 
mains intact—a result to be attributed, doubtless, to its being partly 
composed of iudia-rubber; it may therefore be esteemed a valuable 
adjunct to insulation. 

ew York Metrorouitan Raisway.—The Albany, U.S., Assembly 
had the Broadway Uudergrouud Railroad Bill ynder consideration 
recently, and finally passed it in precisely the same form in which 
it had passed the Senate. There was au interesting discussion of the 
merits of the bil previous to its passage. Mr. Brandreth, of West- 
chester, advanced the opinion that it would be impossible to con- 
struct a tunnel under broadway, without taking up the pavement 
aud digging a deep trench in which to build or place the structure. 
It had been pronounced, he asserted, impracticable, by competent 
engineers, to bore a tunnel under Manhattan Island without break- 
ing the surface of the ground above, The injury to business 
interests, resulting from digging up Broadway, would, he thought, 
be very great. Property hulders along that thoroughfare would 
suffer very materially from having travel interrupted for the several 
years that would elapse while the tunnel was being constructed. 
He thought, also, that the sewers and gas pipes would necessarily 
suffer from constructing such an underground round, and that on 
the whole it would prove very injurious to the priucipal street of 
New York City aud property adjacent, Mr. Van Buren replied to 
this argument, showing that no such inconvenience as had been 
represented would result from constructing the tunnel. ‘I'he 
provisions of the bill were carefully guarded in all respects, and if 
the ground had to be broken above the tunnel, it would be for 
so small a space at any one time, that very little inconvenience 
could result trom that cause. ‘he authorities of New York City 
would have entire control of this matter, and the corporation that 
would undertake to construct the road would have no power con- 
ferred upon them by which they could disregard the requirements 
of the city departments in the ordinary exercise of their powers. 
‘Lhe property holders along Broadway understood this, and had 
not entertained any such apprehensious a8 were expressed by the 
gentleman from Westchester, On the contrary, the advocates of 
the bill were those who own property along Broadway. Mr. 
Creamer, of New York, replied to Mr. Van Buren, taking the 
ground that property holders in New York had been led to 
suppose that the tunnel under Broadway could be constructed 
wiihout interfering at all with the street, and it was with this 
understanding of the matter that they Lad regarded the under- 
ground railroad bill favourably. Mr. Veeder, of Kings, spoke in 
support of the bill, and desired to be informed by the gentleman 
from Westchester whether the surface of Broadway wou!d not be so 
disturbed by passing the underground bill as to interfere with lay- 
ing an extension of the Harlem track through that street. He was 
fully convinced that the objection made to tue bill was made in the 
interest of the overground Broadway bill. At this point of the dis- 
cussion the House became impatient, as they were anxious to get 
through with business and adjourn. A vote was speedily reached, 
and the bill was ordered to a third reading. 
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Docks at Kret.—A letter from Kiel, in Holstein, states that the 
Prussian Government has given important orders for the construc- 
tion of plated vessels in Evgland and France, and bas received con- 
tracts for the execution of bydraulic and maritime works in the Port 
of Kiel to the amount of 6,000,000 thalers (about £800,000). A 
large comp wy is to be formed under its auspices for building sbips 
and engines at Kiel. It is said that Euglish capitalists have 
consented to subscribe a considerable part of the capital of this 
company. 

Merrorouitan Extension Rattways.—The Credit Foncier and 
Mobilier have brought out another security, viz , the A stock of 
the Metropolitan Extension Railways. The amount to be first 
placed in one half of the capital, viz., £1,212,000 in 80,300 pro- 
visional certificates of £40 each with guaranteed interest at the rate 
of 6 per cent., by Sir Morton Peto, Betts and Crampton, payable 
from the Ist of , Ral 1865. The payment of the interest will 
be continued to the lst of July, 1867, by half-yearly payments on 
the 1st of July and the 1st of January, in each year. 


TeLecraPaic.—The Malta and Alexandria cable has been repaired 
near Marsa Sousa, and the Fanny Lambert is now engaged repair- 
ing the line near Derna. When this is accomplished the eutire line 
will be again open tothe public. A telegram has been received from 
Bengazi, which says that on the 8th inst. the ships engaged on the 
repairs of the Malta and Alexandria telegraph picked up a boat 
with the crew of the Danish brigantine Edith, which went on shore 
ou the 2ud of May near Ras Sem, and was totally wrecked. The 
broken end of the Otranto Coriu cable has been picked up by Mr. 
T. Andrews, but fresh cable will be required to put the line into 
working order. 








Sovrn Wa.es.— The emigration movement has commenced in 
earnest in the coal and iron districts of South Wales; and, jadging 
from the number that have already left and are preparing to leave, 
there is every probability that thousands of Welsh colliers and iron- 
workers will locate themselves on the other side of the Atlantic 
before the year is over. Nearly all that leave go out under the 
auspices of the American Emigrant Society, who simply guarantee 
a free passage to New York, and then the emigrants must do the 
best they can for themselves. Warnings have been addressed to the 
miners with the view of deterring them from rashly and without 
consideration leaving the land of their birth, but these have had 
little or no effect ; it is clear that the movement must have its course, 
and there is no doubt that it will ultimately work its own remedy. 
Scarcity of hands is already beginning to be experienced at some of 
the works; and, as a proof of the extent of the emigration, it may be 
mentioned that at one colliery no less than 100 miners are under 
notice with the view of leaving for America. 


AmerIcaN InternaL Revenve—Srert.—In tho early part of April 
our respected townsman, Mr. James M. Cooper, read a valuable paper 
on the connection between the tariff and internal revenue, before a 
meeting of manufacturers and representatives of the coal interest 
held at the rooms of the Beard of Trade in this city. It would at 
this late day be difficult to pruduce a new argument in favour of the 
policy of protection. The country at large have had abundant ex- 
perience not only of its own usefulness in fostering and developing 
our manufacturing industries, but of its indispensable importance as 
the most available source of revenue. Fortunately, the Govern- 
ment’s wants will, for many years to come, silence the clamours of 
the free trade school. Meantime, we hope to see our manufacturing 
interests placed upon a foundation of solid, broad, and enduring 
prosperity. ‘Therelore we pass over the tariff arguments to which « 
considerable portion of Mr. Cooper's essay is devoted. The Govern- 
ment, for its own sake, is directly interested in maintaining a pro- 
tective policy. Manufactured articles constitute the most lucrative 
contribution to its exchequer. As an example, we submit a portion 
of Mr. Cooper's statistics in regard to the manufacture of steel. ‘I'he 
following figures show the revenue of Government obtained upon 
each ton of rolled or hammered steel made in the United States 
under the law as it now stands, including only the most importavt 
items :— 

Dols. Cents. 
The excise per ton on rolled or hammered steelis ., .. 15 .. 00 
The excise per ton of blooms used in making one ten of 


gtesdis «co ce co sc co ce ce co ce c0 os Soe @ 
The excise per ton of bar iron used in making one ton 

ef cipal in... <0 00 00 co «2 we 00 06 08 ce Bee @ 
The excise on cost of crucibles consumed in making one 

ton of steel is .. oo »+ oc + 8 oe 6 oF of 3. OO 
The excise on ten tous of coal consumed in making one 

ton of stecl is .. 2. 02 se oo s+ 00 oF of oo OO, OO 
The excise on cast iron moulds, castings for repairs, fire- 

brick, oil, &c., used in making one tonofseelis .. 0.. 60 
The cos. of stamps on letters, notes, checks, bills of 

lading, &c., per ton oo ce ce 0 co ce Ooo 
Income tax on supposed net profits, ten per cent... .. 5 .. OU 





Total 32... 00 


Taking the above exhibit as a true and faithful statement of the 
amount of internal revenue tax derived from each ton of American 
bar or sheet steel,and adding thereto the estimated share of the 
profit of the manufacturer, and it appears that the Government 
actually realises a clear profit of about 40 per cent of the entire gaius 
of the steel manufacturer of the United States. The minimum 
estimate of the production of steel in Pittsburg for the year 1841, 
was 15,000 manufactured tons. Adding one half for the production 
of all the other steel mills in the United States, aud it will give 
22,500 tons, upon which the excise and income tax would amount to 
720,000 dols, for tue year 1864, at the present rate of taxation, The 
foreign imports of steel into the port of New York for the year 
ending Juve 30, 1864, were 25,636,583 lb, and paid a duty of 
620,160 dols. 16 cents. If we estimate one-fourth more, which is a 
large allowance for all the other ports of entry in the United States, 
it will give 32,045,729 Ib., or 16,022 tons, paying a duty of 786,000 
dols., at the same ratio. To pay for this quantity of imported steel 
not less than seven millions of dollars in greenbacks is required, 
and this, converted into gold to be sent out of the country, wiil take 
at least four and one-half millions in coin. Every dollar of this 
money could just as well have been retained at home, and our 
own people would then have been supplied with a better article 
of steel for all purposes, and at a lower price, because it is 
a well-known fact that, in order to overcome the prejudice iu 
favour of imported steel, the American manufacturers have steadily 
undersold their English competitors, and mean to doso while there 
is any chance of profit left to them. It is obvious that, with the 
enormous cost of labour and materials, the Americau manufacturer 
could not have contended with his English rival but for the inci. 
dental or accidental rate of premium upon gold and foreign exchang:. 
This unsteady and precarious security is about all the protection 
the former receives, and as this continues to decline his ability to 
maintain the struggle declines with it. Mr. Cooper very properly 
remarks, in conclusion, that if the “ Government needs the assistance 
of the manufacturer towards defraying the expenses of the war, aul 
sustaining the good faith and credit of the nation, it has only tw 
protect its own domestic industry by affording the manufacturer 
such adequate protection as will secure to hin the home market, to 
the extent of his ability to supply it. ‘Then, if ihe present interne! 
revenue duties are not sufficient, let them be doubled, if needed, 
and the manufacturer will not complain. The nation is wisest, 
happiest, and most prosperous which imports the least and exports 
the most of such commodities as can be produced at home. Tho 
arguments in regard to the necessity of further protection on steel, 
apply, with more or less force, to every description of domestic 
manufacture. It was selected as an example only for the reason 
that the writer was better acquainted with the details of its manu- 
facture than with any other. Doubtless the manufacturers of iron 
and nails, glass, paper, cotton and woollen goods, &. &c,, can show 
with equal force what they are doing towards the support of the 
Government by the payment of domestic duties, and the extent of 
its partnership interest in their business.”—Pittsburg Oil News and 
Mining J 
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INSTITUTION OF CIVIL ENGINEERS. 
May 16th, 1865. 
J. R. McCrean, Esq., President, in the Chair. 


Tue paper read was “‘On the Mainteuance of Railway Rolling 
Stock,” by Mr. Edward Fletcher. 

This communication related to the rolling stock belonging to the 
North-Eastern Railway Company, the statistics of which were com- 
prised in twenty-nine tables, made up at annual periods extending 
over thirteen years, from 1852 to 1864 inclusive, showing the total 
number of the different descriptions of stock, and the average age of 
every class, at the end of each year. 

The rolling stock was embraced under four distinct heads—loco- 
motive engines, carriages, merchandise wagons, and chaldron coal 
wagons ; the carriages and merchandise wagons being again sub- 
divided into separate classes, of all of which a summary was given. 
The tables had been arranged with the view of showing, in a com- 
prehensive form, the age of the different classes of stock, and the 
average of the whole. And it was submitted that, if the average 
age of all the stock did not exceed one half the number of years 
which might be found by experience to be a fair average of the 
existence or life of the stock, then that justice was done to the stock 
in maintenance. Another object of these tables had been to show 
what percentage the annual expenditure in maintenance bore to the 
first cost of the stock. It was believed that, if these or similar 
tables were kept up with care, they would, in a few years, be the 
means of affording to the directors of any railway company good 
data for checking the annual expenditure, and for forming a correct 
opinion as to the sufficiency or insufficiency of the maintenance. 
The tables likewise showed the cost of maintenance of each vehicle 
per avnum, and, in the case of locomotive engines, the cost per mile 
run. 

With regard to the ultimate age, or life, of rolling stock the 
author was of opinion that the improved rolling stock of the pre- 
sent day, built of carefully-selected and well-seasoned timber, and 
materials of the best quality—superior as it was, in all respects, to 
that built twenty years ago—might be fully calculated to have a 
life of from twenty-five to thirty years, assuming always that the 
stock was of such a character that it would not be necessary to 
break it up on apy other ground than that of decay. It was also to be 
remarked that, on large railways, the quantity of rolling stock was 
always increasing, the result of which was to keep down the average 
age of the stock ; and having a large amount of new stock, on which 
there was little expenditure for some years, the percentage of out- 
lay was proportionately diminished. Making allowances on these 
points, the conclusion was arrived at that carriage stock might be 
fully maintained by an outlay of about 12 per cent. on its cost; 
wagon stock by an outlay of 6} per cent., and locomotive stock by 
an outlay of 12} per cent. The chaldron wagon stock, which was 
peculiar to the north of England, generally had cast iron wheels, 
was without springs, and was subject to great breakage by inclined 
planes and other hard usage; so that, whereas the general wagon 
stock only cost 64 per cent. on its first cost for maintenance, the 
chaldron wagon stock cost 17} per cent. This stock was, by degrees, 
being replaced by 8-ton wagons of superior construction. An 
8-ton coal wagov would cost £90, and three chaldron wagons, to 
carry the same quantity of coals, £75; but the cost of maintenance 
in the first case would be only £5 10s., while ix the second it would 
amount to £13, showing that the superior wagon was the cheaper 
one of the two. 

The number of locomotive engines belonging to the company at 
the end of 1864 was 504, and their average age was 12°48 years. 
Assuming that the duration or life of an engine was twenty-five 
years, then the company should bave been rebuilding at the rate 
of twenty engines annually, to be paid for out of revenue, in order 
to keep the stock up to its original value; but the table showed 
that, for the last five years, an average of only eleven engines had 
been rebuilt, including under this head only those which were entirely 
new, and ol a different class when rebuilt. But taking into account 
the engines of the same class which had been so treated, the total 
bumber reconstructed had been twenty per annum. ‘The principal 
part of the engines so altered during the thirteen years from 1852 to 
1864, were those which were old when they came into the possession 
of the company. 

The following statement showed the total number of the different 
description of stock, and the average age at the end of the year 
1864; also the average cost of repairing per vebicle per annum, and 
the percentage of repairs, and of rebuilding on the first cost, for the 
thirteen years :— 
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The communication was accompanied by a very elaborate series 
of tables. 


MANvFAcTURES IN InkLAND.—A meeting was held on the 12th 
instart, at 29, Cannon-street, to consider the best means for intro- 
ducing new and extending existing manufactures in Irsland. ‘U'he 
chair was taken by the Marquis of Clanricarde, and among those 

resent were—Lord Dunkellin, M.P.; Colonel Dunne, M.P.; J. 
Pope Hennessy, M.P.; J. F. Maguire, M.P.; J. A. Roebuck, M.P.; 
Colonel french, M.P.; and many others. The chairman said they 
had met to consider what description of manufacture should be 
introduced into Ireland so as to receive the support of English com- 
mercial men. He was sure if a company were formed it would 
receive the best support which himself and other gentlemen could 
give. Mr. J. O. Lever, M.P., then explained that the object pro- 
— was to erecta number of mills in different parts of the country 
or weaving union cloth, an article in extensive demand, composed 
of liven and cotton. They contemplated the erection of ten mills 
for the purpose, and proposed to employ # capital of £1,000,000, 
consisting of 5,000 debenture bonds, bearing 6 per cent. interest; 
£200,000, in 10,000 shares to be applied in payment for land, &c., 
in Ireland; a like sum to be applied in payment for machinery in 
Lancashire; and 5,000 £20 shares for allotment and distribution 
to the public. He had found some of the best engineers in England 
who were willing to supply the machinery, taking one-fifth of the 
cost in shares, and giving reasonable time for the payment of the 
remainder. They contemplated employing a new patent of Mr. 
Dickson for spinning the cotton and in the same yarn, by 
which one of the objections to ordinary union cloth would be ob- 
viated. The cost of erecting the mills would be £1 per spindle. 
Mr. Maguire, M.P., did not think mills could be erected at so low a 
cost. Mr. Kirk stated that the erection of mills at the price named 
was easily accomplished. Mr, Dickson said he had tried his plan 
to some extent, and it had proved remunerative. After some fur- 
ther discussion a committee was appointed to consider the subject. 








SOCIETY OF ARTS. 
Wednesday, May 24, 1865. 
ANCHORS AND CABLES; THEIR HISTORY, VARIETIES, AND 
PROPERTIES. 
By Tuomas Murray Gtapstonr, C.E., Asso, I.N.A., Engineer to 
Lloyd’s Registry of British and Foreign Shipping. 

Tue ground tackle of ships is a subject of no mean importance, 
and comes next to the construction of the hull itself. It has had 
the attentive consideration of the nautical man as well as of the 
scientific inquirer throughout all ages of history, its improvements 
commencing with the first dawn of civilisation. When we trace the 
history of anchors and cables, we can observe the clear advance of 
human intelligence, and we also cannot fail to find traces therefrom 
of a retrograde nature among mankind at different epochs. These 
form certain strongly-divided landmarks, which are made to appear 
in the course of this investigation. If we take the records of the 
Chinese, we are given to understand that in the earliest period of 
their history, from the trading character of their people, anchors and 
cables (it is true of a primitive character) were known. Though 
their records can hardly be exactly ascertained as to their approxi- 
mate dates, yet they show, most decidedly, the antiquity of the use 
of ground tackle by a people, whole villages of whom live upon the 
water. Whether the ae smc were wood, loaded with stone, or of 
wood, bound together by some metal and weighted, of the crudest 
form; whether the cables were most rudely put together with the 
fibres of grasses, or however uncouth and peculiar, they formed the 
first advance of human progression towards the means of navigation. 
On the other hand we have historical records, both as regards 
anchors and cables, in the more western world, upon which great 
reliance can be placed; and as the subject naturally divides itself 


into two parts, that of the anchor and the cable, as a matter of | 


precedence I will commence by a brief historical account of the 
anchor. 

‘The anchor being of such vast importance in navigation, from its 
complicated and weighty character, the want of it must have occa- 
sioned the utmost obstruction to the navigator, being a necessity on 
mankind venturing (after constructing larger vessels than canoes) 
to extend navigation to the coasts. They then found it imperatively 
needful to have some means that would give security to their ships 
when exposed to either a lee-shore or to strong currents. 
ancient consisted of large stones, sacks filled with sand, or logs of 
wood loaded with lead, the last of which may even now be seen as 
used by the Chinese in securing their unwieldy junks. 
was the anchor of the ancient Greeks, which, according to the 
accounts given by Polonius Rhodius, and Stephen of Byzantium, 
was made of stone; and Athenzus states they were sometimes made 
of wood and loaded with stone. It was found that, as these only 
retained the vessel by their friction on the bottom of the sea com- 
bined with their inertia, other contrivances became necessary for 
the purpose ; therefore, as early as iron could be made available, it 
was soon introduced for their construction, and then began the 
grand improvements in forming them with teeth or flukes, by which 
to fasten themselves in the ground. Thus the words odevres and 
dentes are frequently taken and applied to anchors by the Greek and 
Latin poets ; but the general term applied by the Greeks for anchor 
is ayxvea, which Vassius thinks is derived from wyxn, a hook or 
crook, un instrument of iron used for holding ships in any situation, 
by preventing them drifting on to the shore or rocks ; this being 
done when the anchor being let down from the ship fixes itself in the 
ground and there holds the vessel fast. The invention of the teeth 
is ascribed by Pliny to the Tuscans, but Pausanias gives the merit 
to Midas, King of Phrygia. Originally there was only one fluke or 


tooth, whence anchors were called srs@orouo,, but shortly after a, 


second was added, according to Pliny, by Kupalarius, or, according 
to Strabo, by Anacharcis, the Scythian philosopher. The anchors 
with two teeth were called aero, or av%serouos, and from ancient 


monuments they appear not to be dissimilar to the old Admiralty | 


anchor as used until a very recent period of modern history. 

It would appear, therefore, that anchors were generally made of 
iron through many ages; but in Spain, and in some other parts of 
the world, when that metal was not available, they were made of 
copper, and in the South Seas, of a heavy wood, called “ iron wood,” 
from its great specific gravity. Anchors are mentioned in only two 
gaa in the Holy Scriptures. The first by St. Paul, when he and 

is companions were shipwrecked. On fearing they should be cast 
upon the rocks, “ they cast four anchors out of the stern ” 
(Acts xxvii., 30 y.), and in his Epistle to the Hebrews (vi., 19 v.) 
the same apostle, having no doubt a vivid recollection of his danger, 
uses it as an illustration when he says, “which hope we have, as an 
anchor of the soul, both sure and steadfast.” It would appear, even 
at this time, vessels had numerous anchors, the largest of which 
corresponded with what is now denominated the “ best bower,” or 
“sheet anchor.”” This was never used but in extreme danger, and 
hence was peculiarly termed ssga, or “sacra,” thence the proverb 
“Sacra anchoram,” as flying to the last refuge. Indeed, at this 
time, for want of a proper instrument, such as | proposed in a paper 
given in the volume of 1863 of the Society of Naval Architects, along 
with the drawing which would enable us to know what strain a ship 
exerts upon her ground tackle in all weathers, we have not attached 
to every vessel that ‘sacra anchoram” so justly venerated by the 
ancients. 

As the sizes of vessels increased, and the working of iron in large 
masses was still difficult, it can be readily imagined how cos*ly the 
anchor must have been ; so that through many ages that which is so 
commonly used in moderate sized ships of the present day, and so 
economically manufactured, would have been worth its weight in 
silver; indeed, would have been thought one of the wonders of the 
world. 

The modern improvements are exemplified in the numerous 
drawings now before the meeting. The first which connects the 
ancient with the modern times is the old Admiralty anchor, con- 
trasting which with the new Admiralty anchor, it will be seen what 
a decided improvement and increased beauty of form is reached. 
Besides these we have a great variety of anchors, the designs of 
many inventors. When I note that upwards of 80 patents have 
been taken out for anchors within the last century, it gives strong 
evidence what a large amount of ingenuity has been exerted 
towards attempting to perfect this valuable instrument. 
these I will give a few illustrations from those that best deserve 
consideration, including those which, from their intrinsic merits, have 
become, and are generally used, at this day. 

These useful anchors divide themselves into three distinct kinds, 
each having its peculiar merits, and each having its supporters 
among nautical men. The first is that which I have alluded to, the 
“ Admiralty anchor,” which includes, as a class, all anchors with a 
* solid cross” or “ crown,” that is, Mr. Perring’s improved Admiralty 
anchor, Captain Rodgers’, Captain Hall’s portable anchor, Mr. 
Cotsell’s improved Admiralty, Mr. Hutchins’, and other solid crowned 
anchors. he second is “pivot” anchors, beginning with Mr. 
Porter’s—Mr. Trotman’s and Mr. Wood’s being of the same class, 
and based upon the same principles. The third is that of Captain 
Hawkins, of which Mr. Martin’s is shown in a great degree to be a 
moditication. 

Of the first class it is reasoned, that being of a solid form through- 


out and less complicated in workmanship, it is, whether as the | 


Admiralty or as Rodgers’ anchor, the most reliable for general use. 


But it is evident that, under one circumstance at least, it has this | 
disadvantage, that in shallow water as the upper fluke of the anchor | 


points upwards from the ground, the vessel is liable to be injured by 
the anchor piercing her bottom. It will easily be seen that in the 
anchors of the No. 2 and No. 3 class this liability is not present. On 
the other hand it is given as an argument against these other forms 
of anchors, that in the parts which are jointed they are likely to 


become fixed by stones or other material ot the ground, so as to pre- | 


vent the arms trom taking the proper direction for holding the ship. 
Another disadvan of pivot anchors was said to be that when 


ped Berg from the direct line of strain in which the anchor | indifferent quality of English iron. os aes Gly eh 


The most | 


Of this kind | 


Among | 


d a tendency to destruction from the arm slipping from off | great manipulation foreign iron w 


the shank, but which weakness is obviated completely in Mr. Wood’s 
anchor by an indent on the shank, making such liability impossible. 
It is seen that Captain Hawkins’ and Mr. Martin’s anchors hold by 
both arms, and not as the others, by one one only. It would appear 
that these give all which an anchor requires, yet it has been asserted 
that these are not perfect, and their holding power not certain when 
the ship swerves from the straight line, being apt to trip. If these 
opinions be correct, the perfect anchor has not yet been reached ; 
therefore, there is a field for inventors to work in not yet exhausted. 
But it is a satisfaction to note that so great has been the attention 
and care in the proportions and manufacture of anchors, that a very 
high condition of security is given in the use of these several valuable 
descriptions. 

To ascertain one great necessity in anchors—that is strength— 
some test becomes necessary, so as to secure the full results of these 
qualities according to their character and design. ‘This is by tensile 
strain, which testing I give somewhat in extenso after submitting 
the remarks I propose to make upon cables. 

_ The following table gives the tensile strain of the three most dis- 
tinguished anchors, and sets forth their extreme value:— 





On tHE REtaTive Powers or THREE Kinps oF ANCHORS AS 
TESTED BY A SreciAL CoMMITTEE IN 1851. 





| 
Admiralty | Cracked at. | Broke at 
| Proof. | 





ewt. qr. Ib.| Tons, | Tons. Tons, 
Admiralty... ..]20 2 0/ 2148 | 48 5639 
Rodgers’... .../19 0 8 | 1938 | 45 7332 
Trotman’s... ... | 21 1 10 213% | 5149 5335 


Showing Rodgers’ up to final separation 2704 deg. beyond Admiralty 
| test; Trotman’s ditto, 143} deg. ditto; Admiralty ditto, 160 deg. 
| ditto; although Trotman’s exceeds the others up to the point of an 
| Appearance of weakness. 

| I now proceed to examine the other branch of this interesting 
| subject, namely, cables. This can ve distinctly separated into two 
| parts, the one class being made from fibrous and vegetable substances, 
| the other being made of metal. For a given period, up to the com- 
| mencement of the present century, the former formed the sole 
substance of which the cable was made. This was chiefly the 
| direction in which Russian hemp was largely consumed, as, from the 
| smallest line of the thickness of a quill to the largest cable, some- 
times even 26in. in circumference, it was used ; but, like all vegetable 
substances, it was subject to decay. Coir rope also began to be used. 
Tar was used to help its preservation, yet its duration was very 
limited ; besides, it was readily chafed by harder matter, so that it 
became a constant employment for the seamen to save the rope by 
gaskins, whether at its attachment to the anchor the pressure at the 
hawsepipe, at the windlass, or elsewhere, which abrasion added not a 
little to the coslt of maintenance with relation to the general charge 
of the ship. Athough for warping, and for other purposes where 
comparative lightness was desirable, and for which ropes composed 
of these substances are still in use, yet such was found to be the 
disadvantages in connection with rope in the form of a cable for 
holding the ship, its great bulk, its rapid deterioration from the 
action of damp, its liability, in despite of every precaution, to be 
abraded on rocky ground, its certainty of being cut in a tideway by 
the action of ice, and its greater cost compared with the iron cable, 
even at extravagant prices, these were more than equal to the 
advantages arising from its greater elasticity and lightness to allow 
it to be used as a cable—for thirty years past being quite superseded 
by those made of iron. 

When first I considered this subject with relation to the second 
part, that is “iron cables,” I believed these to be an invention within 
my own lifetime, but on looking into the Patent-oftice I found that 
in 1696 there was a patent taken out for chains, the terms of which 
| were very quaint, but practically clear. 1 thought this was going a 
| great way back, but searching further I found, from an old manu- 
script in the British Museum (a most valuable and highly illuminated 
work), that in the fourteenth century chains were used on board ship 
instead of hemp. Nor can the fact be questioned, as in a drawing in 
the same, the ships are moored to the beach by chains, the links 
themselves being shown. But searching still further—in Czsar’s 
account of his Gallic wars, about fifty-seven years before the 
Christian era, these remarkable observations are made by that 
conqueror, when writing of the Veneti of Britanny, in France. 
“‘ These people,” he says, “ trading with the ancient Britons, called 
Belge (who inhabited that portion of England which would include 
Somersetshire, Cornwall, Devon, and all the south-west of England 
and Wales) used cables made of iron instead of rope.” Now, this 
singular fact emanating from so old and excellent an authority, opens 
out no small reflections as to what must have been the condition of 
the iron manufacture here, and shows it to have been one of the 
early productions of Great Britain. It points out that nearly 2,000 
years ago, in addition to copper, tin, lead, and other metals for 
which the Pheenicians and other eastern nations traded with Great 
Britain, the most intrinsically valuable of all these metals, iron, 
must have constituted an important item of the industry of the 
people, and almost makes us think that—apart from mere classical 
intelligence—there must have been a considerable amount of practical 
mechanical knowledge diffused among the people. The term 
barbarian must, therefore, be taken in a very modified sense when 
used by their invaders and conquerors, the Romans, on being applied 
to the people of Great Britain. 

Iron cables were re-introduced early in the present century, and in 
1808 Lieutenant, afterwards Admira ]Brown, became actively engaged 
in developing the use and advantages to be derived from them. At 
the same time, and if not preceding him, Mr. Robert Flinn, of North 
Shields, seems to have been promoting their manufacture, as an 
advertisement given in the Newcastle Courant of that year, and which 
is as follows, proves his enterprising spirit :—‘ Notice to shipowners. 
Robert Flinn, black and whitesmith, North Shields, respectfully 
acquaints shipowners and the public that at this period, when hemp 
can scarcely be procured, he manufactures chain hawsers for ships, 
of any length or size. The ship Ann and Isabella, Mr. Donkin, 
owner, was the first to make trial of a chain hawser, when it was 
found to answer exceedingly well, both as a bower in Shields 
harbour, and as a mooring junk in the Pool.” My informant also 
remembers hearing the story that in this year, when the ice cut all 
| the ships in Shields harbour adrift, the Ann and Isabella, being 

moored with a chain hawser, was the only one that rode in the 
| stream safely, so that after that a great demand sprung up for chain 
hawsers or cables. 

According to the account of Mrs. Fawcus, the daughter of Mr. 
Flinn, Lieutenant Brown got the idea from her father for making 
cables and hawsers of chain, and on trying to prevent Mr. Flinn from 
making chain cables and hawsers, the issue proved that the latter 
| had made them before the other. : Ae 

It is curious to observe the prices which prevailed at this intro- 
duction of iron cables, being no less than 74s. 8d. per cwt., when 
better proportioned chains of the best material are obtained at this 
time at 15s. per cwt. or one-fifth the first cost. . 

The scarcity of hemp which is noted in the advertisement was 
occasioned by that great attempt made by Napoleon I. and the 
Emperor Alexander of Russia, by a compact between them to 
| exclude all the products of the Continent from entering into Great 
Britain, and the products of Great Britain to be excluded from the 
continent of Europe. But such could not be permanent, and was of 
short duration, though tried by these two mighty autocrats, while 
| even this attempt at the subversion of the free interchange of com- 
| modities, no doubt contributed to the introduction of chain cables by 

increasing the price of hemp, and thereby stimulated our iron 
| industry, the manufacture of iron being at a low ebb in this country 
| at this time, both in quantity and quality. As proof of this, even 
| within my recollection it was dered y to use foreign 
| iron to a considerable extent in the manufacture of anchors, from the 
For any ironwork that — 
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illustration of the backwardness of that now most prominent and 
important production of native industry, it was subsequent to the 
year 1820 that even hoops were made of English iron. Previously 
the iron was imported for this purpose from Sweden or Russia in 
bars, and converted into hoop iron at several water mills situate on 
the tributaries to the river Thames. 

Such being the difficulties the early manufacturers of chain cables 
must either have had the iron specially made for them, which is 
most likely, or their manufacture of chains must have been very 
inferior, and not dissimilar to very many that have been manufac- 
tured of late years, the last so indifferent as to have demanded 
legislation thereon. 

It appears that the ordinary chains first made were close links ; 
but, shortly, patents were taken out for twisted and stud links. The 
twisted link soon passed away, and the short and stud link remain 
to the present time as the two conditions in the manufacture of iron 
cables. The action of the stud was to prevent the collapsing of the 
sides of the links, to which a chain has a tendency at extreme pres- 
sures; therefore, stud link is commonly used for cables. The ultimate 
actual strength of the two is found to nearly assimilate; and I am 
almost brought to a conclusion whether short link should not be 
preferred for cables, seeing that if, by any extraordinary pressure, 
any portion of the links should be found to have become rigid from 
their collapse, such chain should be considered unfit for future use ; 
while, with the stud link, although having been subjected to an 
undue strain, no such deterioration could be detected. 

Contrasted with ropes the chain has many advantages. By its 
weight it aids its holding powers; by its weight it compensates for 
its want of elasticity; by its weight it assists as a ballast, and its 
want of bulk affords increased space on board ship. Its durability is 
also great, and, with care and proper usage, it will exceed the lifetime 
of any ship. 

From the great improvements that have taken place in the manu- 
facture of iron, and the increased skill of the workmen, and from 
the great attention which experience has been made to give to its 
manufacture, we*have reached a condition with regard to chain 
cables, when made in the best way, which is all that can be desired ; 
and the proportion of Lloyd's table No. 22, I think, affords a ver 
large amount of security for life and property on ship-board if all 
these points are attended to. 

As quality, however, is of every importance, both in the anchor 
and the cable, it was found necessary to legislate thereon, in conse- 
quence of bad manufacture, cheapness, not quality, ruling; and, last 
year, Mr. Laird, the hon. member for Birkenhead, carried his bill 
for the “Testing of Chain Cables and Anchors,” which bill comes 
into effect on the Ist of July next. This is a step in the right 
direction; while already Lloyd’s Committee of Registry have 





determined not to give the class Al to any vessels whose cables and 
anchors have not been tested at a public machine approved by them, 
and also in sizes, lengths, and proportions in accordance with their 
table No. 22. Independent, therefore, of public legislation, besides 
the public machines at Liverpool, by the activity of Lloyd's Com- 
mittee, there have been established, and are being constructed, more 
than a dozen public testing i in different ey of the 
country ; and all that are completed are doing excellent service. 
The scale adopted for test is that known as the Admiralty scale of 
proof; and Lloyd's rule is that all cables and anchors must pass 
such test in a satisfactory manner. As it is necessary to have proper 
machinery for passing this ordeal, several modes have been adopted 
for putting on the necessary strain, either by compound wheels, the 
worm and wheel, or by hydraulic force. From its simplicity, 
reduced friction, and economic character, the hydraulic power pre- 
vails. This power, so valuable for heavy pressures, and being so 
reliable and controllable, has become one of the most important 
assistants to the engineer; so much so that, in its absence, many 
works of the present day could never have been accomplished. 

I recollect, in the year 1850, when standing on the top of one of 
the tubes of the railway bridge at Conway, North Wales, the weight 
of which was somewhere about 600 tons, in conversation with the 
late lamented Mr. Robert Stephenson and Capt. Moorsom, and when 
the tube was being lifted equally at both ends at the speed of 3ft. 
in one hour by this eerediens hydraulic force, it was the common 
remark, how wonderful, how true, how manageable, and how con- 
trollable was the hydraulic press, and how exactly to be measured 
by the graduated steelyard. 

At any time, with a note from your excellent secretary, or other 
officer of the Society of Arts, 1 should be happy to show to any of 
the members the operations at Lloyd's testing house, Poplar, as the 
proving of anchors and chain cables proceeds daily at that establish- 
ment, and has done so for the last two years and a-half, under my 
superintendence, when the simplicity, exactness, and rapidity 
with which the process is carried on will be fully apparent—and, 
indeed, to the scientific inquirer, will be found to be exceedingly in- 
teresting. 

From limitation of time, if I entered into further details, it 
would be inconvenient for one paper; therefore, I shall hope to have 
the opportunity for doing so on some future occasion, when many 
material points can be examined which 1 have not now ventured to 
touch upon. 

In conclusion, I append Lloyd's table No. 22, containing the 
numbers and weights of anchors for vessels from 50 to 3,000 tons ; 
also the sizes, tests, lengths of chain cables, hawsers, and warps 
required, the compliance with which is necessary to give the ship- 
owner the Al class for his vessel. 





No. 22.—Minimum Weieuts (Ex. Stock) or Ancuors oF UNOBJECTIONABLE Form anpD Proportions; Sizes AND LENGTHS OF 
Cuan CABLES; AND THE PRoor STRAIN TO WHICH THEY ARE TO BE TESTED; AND THE Sizes AND Lenctus or HAwsers 


anp Warps. 

























































































Anchors. Stud-chain cables.¢ | Hawsers and Warps. 

,  aemese teadieieniaonaictaenalll ‘sai 
? Number. We ight. . Stream. | | | Fy 
i=} i ete Neti aan “ieee g .] me | = 
3 Bowers.* | Including Stock. a se “ ei ots 3 
leldléfave~ elec LIB Ela lal Elelelé 
a/f/f/31!1 8 | #s i s |#8| 8 | £& 3 | «|e l&] gs 
2 iagial/2| 2a | £3 | i | & | esi ge | as A é gs | a | | a | @ 

, a a 2 nia a < 
io) < | | =. 
tons. | _cW.s. tome, | ewts. owe. cwts, inch.$ re x F —_ | —_ inch. tons. 
50 2]/1/41 22 | 4y,, | ,)— | 8 20 | ae 5 _ 50 
75| 2 1 1 23 5A: | 1} (ff li 10,45 120 1s 5 3 _ 75 

100} 2} 1] 1 4 64 | 1b 1] — 481138, | 150 | vs 5 3 |—| .1| 100 

125, 2 | 1] 1 5h | 7 | 2 1|-— $4 | 134 180 | 5 3 | —| a] 195 

150} 2 | 1 1 6 83; 1} it}i|— 42 | 153 180 | i% 6 4 —|é 150 
175) 2 | 1] 1 ma | 98 2! WI] 1 18 180 6 4 |/—| 8] 1% 
200; 3 | 1 | 1 8} los) 3 | UW) 1y4 gs | 180 6 | 4 |—| 6&1] 200 
250, 3 | 1 | 2 | 10 | 12 42) 2/1 1 | 222 | 210 7 5 | —| 2] 250 

300) 3} 1] 2 | 12 | 138; 5 | 2 | WB 1,4, | 25} 210 | 4 5 | —| =] 300 
350; 3 | 1 | 2 | 133 | by} 6 | 3 | 1b 1, | 283, | 240 | 7 & | —|8 {| 350 
400] 3 | 1 | 2 | 154 | 167,| 6 | 34 | 14 1y | 31 240 . 6 | =| ge | 400 
450} 3 | 1 | 2 163 | 18 7 34 | 14 1 | 34 270 | j 8} 6 | —-|s 450 
500) 3 | 1 | 2 | 18 | 19 8 | 4]2 17, | 373, | 270 7 |—|21 500 
600, 3 | 1] 2 | 2 | 2g] 9 43 | 2h 1 | 404 270 % | 7 | 4/8! 600 
700, 8 | 1 | 2 | 235 | 234, | 10 5 | ob | ie | 44 300 10 s |5 | 21 700: 
800, 3 | 1 | 2 | 25) | 258, | 103 | 5a | 23 140 | 47} 300 + | 10 8 |5 |S | 800 
900, 3 | 1 | 2 74 26% | 1 | 5b | 28 | 143 | 518, | 300 10 9 | 5 | & | 900 
1,000 3 | 1|2 }| 30 | 28 | 12 | 6 | 38 143 | 55,3, | 300 s | 10 | 9g ot = | 1,000 
1200: 3 | 1 | 2 | 32 | 30), | 13 | 6% | 33 143 | 593, | 300 | 1 10 9 6 | & | 1,200 
1,400 3 | 1 | 2 | 34 | at; | 135 | 6% | 38 1}3 | 634 300 | 1 10 | 10 | 6 | © | 1400 
16001 3 | 1 | 2 | 363 | 334) 14 | 7 | 8 148 | 674 300 | 1 | 11 | 103 | 63 | & | 1,600 
1,800; 3 | 1 | 2 | 88 | 345] 4h | 7 | 8 2° | 72 300 | | a | a | 7 | & | 1800 
2,000, 4 | 1 | 2 | 40 | 35 1b | i 3 23, | 763 300 1% | Wu | a | 7 2,000 
2,500 4 | 1 | 2 | 42 | 374) 17 | 8 4 2}° | sia, | 330 1%, | 12 | 12 | 8 2,500 
3000) 4 | 1 | 2 | 45 | 385 | 19 | 9 | 4 24 [ys | 360 | te | 12 2 | 8 | 3,000 








MemM.—For steamers the anchors and cables will not be required to exceed in weight and length those of a sailing vessel of two-thirds their tonnage. 
* Two of the bower anchors must rot be less than the weight set forth above, but in the third a reduction of 15 per cent. will be allowed. al! 


anchor stocks must be of acknowledged and approved description. 


+ Unstudded close-liak chains of lin. in diameter and under will be admitted as cables, if proved to two-thirds the test required for stud-chains ; 


but in all such cases a short length, not less than twelve links, must be tested up to the full strain for stud-link chains. 
Parties desirous of using or supplying chains of a smaller size, and who are willing to submit them to a greater strain than set forth above, may 


submit their propositions to the committee. 
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Tue Western Raitways.—It appears that the Midland Company 
is aiming at a far more serious invasion of Great Western territory 
than had ever been supposed. The Bristol traffic to London is 
actually in view by a line which will be but four miles longer than 
the present route! Great, of course, is the excitement in the 
Parliamentary committee rooms, where railway managers and 
directors and lawyers are just now fighting out their differences 
according to the recognised ethics of railway skill and strategy. If 
the largest purse is to win, we fear “the Derbyites,” as the Midland 
is styled, will beat the Paddington authorities—although it is not 
clear to us that such a victory would be so much of a gain to the 
former as it would obviously be a loss to the latter. The danger 
has already been experienced of trusting large companies with too 
much money, and many of the best friends of the Midland will 
more than doubt, will openly condemn, the policy which is at 
present leading the directors into a variety of new schemes and 
engagements. It is even alleged that the Midland, ratber than 
allow the Great Western to obtain possession of the Bristol and 
Exeter, will bid for this line. If so, it cannot afford to delay 
action. The Great Western has not made an offer—it has merely 
gone through the preliminaries—but it may close the bargain any 
day, and may do it all the more readily on t of the t 
attitude of the Midland. There is also another course which it 
would not surprise us to see—namely, an agreement by the Exeter 
and Devon Boards to work jointly the whole line of railway west 
of Bristol, This could be done, we fully believe, with equal 
advantage to the public and the shareholders. Indeed, it is not 
unlikely to be the policy adopted, in the event of the Derby and 
Paddington boards Steven much longer to take the steps they 
have been so long considering about.— Western Daily Press. 

Nortsern Corrox.—The following has appeared in the pages of 
an American contemporary :—“ The centre of the cotton manufacture 
—Enormous profits of the business—Prosperity during the war— 
Curious effects on the business of our inflated currency—Work 
being resumed—Prosperity of other manufactures.—Providence, 
April 22, 1865: Messrs. Editors,—This is the centre of the manu- 
facturing interest of New England. On the beautiful heights in the 
eastern part of the city are noble residences of the Spragues, the 
Browns, the Iveses, and many others whose villages are scattered 





along the valleys of this and the adjoining States, and who have 


; made colossal fortunes by spinning, weaving, bleaching, or printing 








the white ala of the gossypium herbaceum, and thus fitting it for 
clothing the backs and limbs of men and women. One establish- 
ment that I happen to know about, which has a capital of 200,000 
dollars, made last year a gross 'profit of 97,000 dollars, and after 
reserving 27,000 dollars they divide 60,000 dollars, which is a nett 
protit of 30 per cent. This is, however, better than the average for 
the last year, as the decline in cotton from 1 dollar 80 to 25 cents 
per pound has, in some cases, swallowed up the whole, and in others 
a large portion of the profits. But the cotton manufacture has 
never known a more prosperous period than during this war. I was 
very much interested in the details of the embarrassment of this in- 
dustry, as to all others, from the fluctuations resulting from our 
inflated currency. A large manufacturer was asked the present cost 
of making a yard of 60 X 64 print cloths, besides the cost of the 
cotton. He replied about 3 cents—just double the cost under the old 
specie currency. He explained that wages are about 50 per cent. 
higher ; coals, freights, and supplies generally about double, carry- 
ing the cost up to about 2} cents, and the remaining half cent is 
caused by the uncertainties and fluctuations in the business. For 
instance, two months ago he decided, from the rapid fall in cotton, to 
stop buying, and to work up all he had on hand ; consequently the 
beams were filled first with thirty yards of yarn, then with twenty 
yards, and then with fifteen yards, thus making the expense of 
‘ drawing in’ the same for half a piece as for a whole piece when 
the mill was running full time. The expense of superintendence, 
&c., is no more with a full product than with half product. In 
short, [there are innumerable ways in which the uncertainties 
resulting from a fluctuating currency operate to diminish the produc- 
tion of wealth in this and in all other branches of the national in- 
dustry. The present comparatively low price of cotton has produced 
@ common feeling that it will not probally fall much more at 
present, and a good many mills that have been suspended are 
resuming operations, There is a general feeling, however, that it is 
very much of a speculative, gambling transaction, rather than a safe, 
steady, and substantial business, The iron, steam engine, machine 
ing, and other manufactures generally are very profitable, and 
the city is accumulating wealth with great rapidity. I have just 
been through one of the large manufactories of cheap jewellery, 
but will reserve an account of that for my next communication.—B. 





THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 
84. Avausts Freperic Lenpy, Sunbury, Middlesex, ‘‘ A new or improved 
topograph.”"— Petition recorded 11th January, 1865. 
823. Tuomas Roserts and Louis Luc, Liverpool, “‘ An improved system of 
continuous self-acting and self-registering machinery for weighing grain, 
flour, and other ponderable matter.”—Petition recorded 23rd March, 





865. 

828. W1LL1AM Simons and ANDREW Brows, Renfrew, N.B., “ Improvements 
in dredgers.”— Petition recorded 24th March, 1865. 

846. WILLIAM MiLuER, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
presses for cotton and wool.”—Petition recorded 25th March, 1865. 

887. Evan Lien and FRepsrick ALL&N Lei@H, Manchester, “ Certain 
imp! t hinery or apparatus used in carding cotton or other 
fibrous substances.”—Petition recorded 29th March, 1865. 

1053, Gzores RossELet, Rue Sainte Appoline, Paris, *‘A new method of 
obtaining and applying water as a motive power for propelling ships, 
boats. and other vessels.” 

1054. Grores Mountrorp, Grasscroft, Yorkshire, ‘‘ An improved metallic 
prep jon or position for cleaning, sharpening, burnishing, and 
grinding articles of cutlery, edge tools for cutting instruments, and for 
grinding the cards or rollers of carding engines and the surfaces of 
cylinders and covering rollers for various kinds of woollen and cotton 
machinery.”—Petition recorded 13th April, 1865. 

1130. ALrrep Granegr, Hall-place, Kennington, and Caries Mircue. 
GIRDLER, Saville-row, Walworth-road, Surrey, Wh at ony one in the 

fact and application of devices and representations to tombstones, 
and in other public or exposed situations, for various purposes.”"— 
Petition recorded 22nd April, 1865. 

1170. Joun CunnineuaM, Liverpool, ‘‘ Improvements in the construction of- 
fire-proof buildings."—Petition recorded 26th April, 1865. 

1195. ANDREW WYLLIE and JoHN MCFARLANE Gray, Liverpool, * Improve-, 
ments in steam engines, relating to valve motions, governors and drain 
pipes. 

1203. WitiiaM LeatuaM, Brookfield Works, Leeds, Yorkshire, ‘ Improve- 
ments in machinery or apparatus for workiug or cutting coal or winerals, 
and for compressing or exhausting air to be employed therein, or for 
other purposes, some parts of which apparatus are also applicable to 
upright shafts and other parts for regulating the flow or discharge of 
steam or other elastic fluids.”— Petitions recorded 20th April, 1865. 

1209. Gores Jouxson, Wandsworth, Surrey, “Improvements in iron 
fortifications, such imp ing applicable to the construction 
and protection of ships and floating batteries.” 

1221, Tuomas Frepgerick Casuin, Sheffield, and Jossra Feuix ALEXANDER 
Park Gate, near Sheffield, ‘‘ Improvements in the means of and apparatu 
for puddling iron.”— Petitions recorded lst May, 1865. 

1223. Joun Henry Jonnson, Lincoln’s-inn-fields, London, * Improvements 
in self-acting alarms for indicating excess of heat or cold, parts of which 
improvements are applicable to the transmission of messages.”"—A 
communication from Charles Dion, Montreal, Canada. 

1227. Francis Wisg, Chandos Chambers, Adelphi, Westminster, ‘A mode 
of obtaining decoctions and apparatus for carrying the same into effect.” 
—A communication from Benjamin Green Martin, Philadelphia, Ponn- 
sylvania, U.S. 

1231. JuLEs CaTILLoN, Hatton Garden, London, “An improved self- 
supplying pen.”"—Petitions recorded 2nd May, 1865. 

1247. Grorek Reprur, Loughborough, Leicestershire, “‘ Improvements in 
machinery or apparatus for cu(ting cylindrical or conical articles.” 

1249. Jostan Hampton, Loughborough, Leicestershire, “*An improved 
refrigerator and condenser.” 

1251. Joun Litigy, Holt House, Bancroft-road, Mile End, Middlesex, 
“ Improvements in ship and other compasses.” 

1263. Tuomas Woop, Manchester, “ Imp ts in or applicab) 
marine condensing steam engines.”—Petitions recorded 4th May, 1865. 

1255. WiLLIAM HENDERSON, Glasgow, Lanarkshire, N.B., “ Improvements 
in ss copper and several other metals from certain ores of these 
metals. 

1257. Tuomas JEFFERSON MAYALL, Red Lion-court, Fleet-street, London, 
**Improvements in the manufacture or treatment of india-rubber or 
gutta-percha or compounds thereof, applicable to the production of 
stereotype plates and other forms.” 

1259. CHAKLES Lamport, Workington, Cumberland, “Improvements in 
the construction of, and mode of supplying fuel to, fire-grates, stoves, and 
the furnaces of locomotive and other steam boilers.” 

1261. Josep WapswoxTH, Macclesfield, Cheshire, Henry Dusset and 
JAMES McMurpo, Manct , ‘Improvements in J 1 and index- 
ing machines.”—/etitions recorded 5th May, 1865. 

1265. SANDERS TROTMAN, Lyme-street, Camden Town, Middlesex, * Jm- 
provements in the means of communication bet the p gers and 
guard or the guard and driver of railway trains.” 

1267. Joun Hurt and Henry Toner, Sowerby Bridge, near Halifax 
Yorkshire, ** Improvements in apparatus for grinding corn, seeda, 
minerals, or any other substance ground on the flat surface of a stone.”"— 
Petitions recorded 6th May, 1865. 

1269. PeTER ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ‘‘Certain improvements in apparatus for illuminating 
pu ."—A communication from Louis Joseph Asselin de Monner- 
ville, Quartier des Champs Elysées, Paris. 

1273. Joun Caszy, Cook-street, Dublin, Ireland, “Certain improvements 
in window sashes and frames, whereby the sashes may be remov 
applied at pleasure, part of which improvements are also applicable to 
sashes as ordinarily constructed.” — Petitions recorded 8th May, 1865. 

1275. Ropert BaRLow CooLey, Northampton, “ Improvements in the 
manufacture of elastic knitted or looped fabrics.” 

1279. Jos Green Hay, Cleckheaton, and VALENTINE SAVORY, Hartishead- 
cum-Clifton, ‘‘An improved self-acting apparatus for and means of 
extinguishing fires.” 

1281. Jamgs GORTON, Manchester, “ Improvements in the manufacture of 
a certain description of woven fabric called ‘ Turkish Towelling.’” 

1283. THOMAS JEFFERSON MAYALL, Red Lion-court, Fleet-street, London, 
‘Improvements in door and other mats, part of which improvements 
is also applicable to brushes and brooms, and to producing card or 
tooth surfaces employed in operating on various fibrous substances.” 

1285. SamMUEL Hupson, Dawson-street, Dublin, “An improved safety 
stirrup for ladies’ and gentlemen’s riding saddles.” 

1287. WiLLIAM JACKSON, Glasgow, Lanarkshire, N.B., “‘An improved 
method of mixing gases and vapours, and in the hinery or apparat 
connected therewith.” 

1289. Joun CuarLEes ConyBeark, Coulsdon Grange, near Croydon, Surrey, 
“Improvements in breech-loading fire-arms aud cartridges.”— Petitions 
recorded 9th May, 1865. 

1291. Daniz ADAMSON, Newton Moor Ironworks, near Manchester, ‘* Im- 
provements in machinery for drilling boiler and other plates of metal 
and for rivetting them together,” 

1293. Patrick O'Hagan, Aston, near Birmingham, “‘ Improvements in 
breech-loading fire-arms.” 

1295. Davin Hartiry, Oldham, Lancashire, ‘* Certain improvements in 
the manufacture of ‘moulds’ for metallic castings having @ cylindrical 
orm.” 


























1297. Joun Forses, Perth, N.B., ‘ Improvements in drying malt and grain, 
and in the hinery or apparat 1 therewith.” 

1299. Prrer Brasu, Salamander-street, Leith, and Ropext Irvine, Magda- 
lene Chemical Works, near Musselburgh, Midlothian, N.B., ‘** Improve- 
ments in ornamenting candles.” 

1301. WitLiaM Joseru Rice, College-place, Chelsea, Middlesex, “ Improve- 
ments in machinery for obtaining motive power.” A 

1303. STANISLAS POKUTYNSKI and MICHEL MycikLsKt, Rue de |l’Echiquier, 
Paris, ‘‘ Improvements in the mode of and apparatus for obtaining and 
applying motive power.”—Petitions recorded 10th May, 1865. 








Invention Protected for Six Months by the Deposit of 
a Complete Specification. ; 
1348. Henrt ADRIEN BONNRVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “Improvements in flour mills."—A communication from Charles 
Simon, Olivier Martineau, Narcisse Justine, and Nicolas Frangois 
Dumet-Prévost, Vill , France.—Deposited and recorded 15th May 
1865. 








Patents on which the Stamp Duty of £50 has been Paid. 
1505. EpMUND Joun Brive, Middle Temple.—Dated 17th May, 1862. 
1551, Witu1aAM Roperts and THOMAS GREENACRE, Millwall, Middlesex.— 

Dated 22nd May, 1862. 

1519. MARC ANTOINE FRANCOIS MeNNONS, Rue du Mont Thabor, Paris.—A 
communication.—Dated 20th May, 1862. 
1521. WituiaM Nayior, Queen's-road, Dalston, Middlesex.—Dated 20th 

May, 1862. 

15438. "baones CrawrorD, Beaumont-street, Portland-place, London.— Dated 

22nd May, 1862. 

1544. JoskPu NewxpuaM, Piccadilly, London.—Dated 22nd May, 1862. 
1639. Goprrey ExMeNn and Rosert Smiru, Manchester.—Dated 3ist May, 

1862. 





Patents on which the Stamp Duty of £100 has been Paid. 
1174. FREDERICK ALBERT GaTTy, Accrington, Lancashire,—Dated 26th Moy, 
1858. 


1297. FREDERICK ALBERT Garry, Accrington, Lancashire.—Dated 9th June, 
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wm. Joun NEIKLEJON, Dalkeith, Midlothian, N.B.—Dated 8rd. June, 


8. 
1819. James STEAD CROsLAND, Ashton-under-Lyne, Lancashire.—Dated 10th 
June, 1858. 





Notices to Proceed. 

3099. EpmMoND WINDER Otway, Reading, Berkshire, ‘‘ Improvements in 
roller gins for ginning or cleaning cotton.”—Petition recorded 14th 
December, 1864. 

63, ASHWORTH BARLOW, Crawshaw Booth, near Rawtenstall, Lancashire, 
“Improvements in jack and slubbing frames.”"—Petition recorded 9th 
January, 1865. 

83. Henry Covrancue, 8t. Hilier’s, Jersey, “ Improvements in reefing 
and furling sails.” 

84. AUGUSTE Freperick Lenpy, Sunbury, Middlesex, “ A new or improved 
topograph.” 

01, CLaupE Marie Batuias, Rue Montmartre, Paris, ‘‘ Improved appara- 
tus for registering the distance travelled by vehicles or the speed of ma- 
chinery.” 

04. ry< sae Cooper, Gracechurch-street, London, ‘‘ Improvements in 
furnace flues for the consumption of smoke.”—Petitions recorded 11th 
January, 1865. 

100, WittiaM Russ, Romford, Essex, ‘‘ Improved apparatus for distributing 
liquid manure.” 

104. Groner Gaze, Villiers-street, Strand, London, “ Improvements in 
tills, and the means of securing and checking money taken by servants.” 

106. Grorck Henry Daw, Threadneedle-street, London, ‘‘ Improvements 
in breech-loading fire-arms,""— Petitions recorded 12th January, 1865. 

112. ANTOINE Joseru Sax, Paris, “* Impregnating air for hygienic or thera- 
peutic purposes with the vapours or emanations arising from tar, creosote, 
or other suitable liquid antiseptic or antiputrid substances, or dis- 
seminating in the air for the said purposes suitable pulverised sub- 
stances.” 

114, Joun Weeks, Baker-street, London, ‘‘ Improvements in umbrellas and 
other like articles.” 

115. Winson Acer, European Coffee-house, London, ‘ Improvements in 
machinery or »pparatus forcleaning and decorticating grain.”—Petitions 
recorded 13th January, 1865. 

118. ALFRED PavuL and Epwin PavuL, Thomaston-street, Everton, Liver- 
pool, “A new or improved hydraulic steering apparatus and rudder 
break.” 

129. Feuix CLovis Fouragav, Rue Sainte Appoline, Paris, ‘‘ Improvements 
in the construction of roofs or coverings of buildings.”— Petitions recorded 
14th January, 1865. 

131. WaLtrer Epwin, New Cavendish-street, Portland-place, ‘‘ Improved 
machinery for working all stage scenery in theatres.” 

132. Hexsry James Rogers and JONATHAN MATHER SCHOLFIELD, Serle- 
street, Lincoln’s-inn, London, “Improved means of closing the mouths 
of bottles or other vessels,” 

134. Jonn MARSHALL, New Cross, Kent, “ Improvements in presses for the 
expression of fluids from substances containing the same.” 

137. Joseru BerreLny, Liverpool, ‘ Improvements in shipbuilding.” 

139. James Simgon Epae, sen., Birmingham, “ Improvements in breech- 
loading fire-arms."— Petitions recorded 16th Januar», 1865. 

143. Joun Ropinson and Jonun Smiru, Rochdale, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for planing and moulding or otherwise 
shaping wood.” 

144, Cuartes Tiot JupKins, Ludgate-street, London, “ Improvements in 
sewing machines.” — Petitions recorded \7th January. 1865. 

151. Joun WitutaM Greao, Upper Sackville-street, Dublin, “‘ Improvements 
in street and other lamps and lanterns.’’— Petition recorded 18th January, 
1865, 

163. Geonor Francis Brappury, Rhodes Bank Foundry, Oldham, Lanca- 
shire, ‘‘ Improvements in certain sewing machine shuttles, and in the 
mode « f and tools for manufacturing the same.”"—Petition recorded 19th 
January, 1865. 

199. Thomas Brown, Piccadilly, London, ‘‘ Improvements in folding chairs 
and other seats,”” 

202. Bexsamin Kine, Rushmere, Ipswich, Suffolk, ‘‘ Improvements in the 
manufacture of manure.""—Petitions recorded 23rd January, 1865. 

230. Cuaries Faick, Union-street, Clarenden.square, London, ‘* Improve- 
ments in apparatus called ‘ice safes.’"—Petition recorded 26th January, 


253. Winu1aAM Cuark, Chancery-lane, London, ‘‘ Improvements in breech- 
loading fire-arms and cartridges.”"—A communication from Charles 
Claude Ftienne Minié, Boulevart St. Martin, Paris."—Petition recorded 
28th January, 1865. 

263. FRANC.18 ALEXANDRE LAURENT and JouN CasTHELAz, Rue St. Croix de 
la Bretonnerie, Paris, “Improvements in the manufacture of benzoic 
acid.”— Petition recorded 30th January, 1865. 

220. Witniam Epwarp Grver, Wellington-street, Strand, London, ‘‘ An 
improved portable folding arm-chair or seat.”—A communication from 
Louis Lopera, jun., Passages des Petites-Ecuries, Paris.— Petition recorded 
Ist February, 1865, 

315. RicuarD ARCHIBALD Brooman, Fleet-street, London, ‘ An improved 
varnish for preserving wood and for protecting iron ships and other 
metal work from oxidation and from fouling.”—-A communication from 
Adolphe Guibert, Paris.—Petition recorded 4th February. 1865. 

427. SamueL Ricnarps Freeman, Manchester, and ABRAHAM GRUNDY, 
Rusholme, near Manchester, “An improved blowing apparatus,”— 
Petition ricorded 15th February, 1865. 

448. Joun Fvuiieck Hearsty, Park-place, Church-street, Brompton, 

Middlesex, “ Improved apparatus for measuring the specific gravity of 
liquids,”"—A communication from Edward Payne, Montreal, Canada.— 
Petition recorded Wth February, 1865. 

457. Wittiam CLARK, Chancery-lane, London, “ Improvements in shiiting 
wrenches.”"—A communiation from Pierre Augustin Samuel, Boulevart 
St. Martin, Paris.—Petition recorded 17th February, 1865. 

516. Josern Jacon, and Rupotpn Pitzineer, Dudley, Worcestershire, 
**Improvements in the method of, and apparatus for, generating heat.” 
522. James Howarp, Bedford, * Improvements in steam engines, applicable 
to plom hing and other agricultural purposes.”— Petitions recorded 24th 

February, 1865. 

561. Winutam CiLark, Chancery-lane, London, ‘‘ Improvements in the 

means of decorticating grain and other seeds, and in apparatus for the 
same.” A communication from Gustave Lataste Christophe Ours Bu!lot 
and Clement Montville Millersall, Boulevart St. Martin, Paris. —Pe/ition 
recorded 28th February, 1865. 

718. Loners Gantert, Glasgow, Lanarkshire, N.D., ‘* Improvements in 
machinery or ayparatus to be employed in the bleaching and dyeing of 
hanks or skeins of yarns and threads.”— Petition recorded 14th March 
1865. 

769. Sonpomon Satny Gray, Boston, Suffolk, Massachusetts, U.S., ‘‘ Im- 

proved machinery for manufacturing paper and cloth-lined paper collars 
for gentlemen and ladies,” 

77'. Jouann Tostas RomMineER, Johannisplatz, Dresden, “ improvements, 
in apparatus for generating steam.”"—A communication from Peter 
Corfitz Miller, Rendnitzer Strasse, Leipzig. 

775. Antuur Giraup Brownie, Victoria-street, Westminster, “ An im- 

proved socket for fencing and telegraph posts.”— Petitions recorded 20th 
March, 1865. 

831. Thomas Farmer and Freperick Lewis, Bilston, Staffordshire, ‘* Im- 
provements in ornamenting the surfaces of japanned goods and papier 
maché goods and other varnished surfaces.”— Petition recorded 24th March, 
1865. 

996. Witttam Gray, Epwarp Gray, and Joun Gray, St. Philip's Works, 
Sheffield, Yorkshire, * Improvements in the manufacture of plough- 
shares, socks, or points, for ploughs, cultivators, or scurrifurrows, and 
other implements used in the cultivation of the land where these points 
are used or required.”—Petition recorded Tth April, 1865. 

1003. Henry Josern SIMLICK, Bow, Middlesex, Improvements in mecha- 
nism applicable to frame-filling machines for wooden matches, vestas, 
and vesuvians.” 

1007. Gxoras Davies, Serle-street, Lincoln’s-inn, London, “ Improve- 
ments in buttons, and in devices for securing the same to fabrics."—A 
communication from Willoughby Hahn Reed, Philadelphia, U.S.— Petitions 
recorded 8th April, 1865. 

1028. Ricuarp ARCHIBALD Brooman, Fleet-street, London, “A new 

method of ap; lying suction and blast and the apparatus employed there- 
in.”— A communication from Felix Alexandre Testud de Beauregard, 
Paris, Petition recorded 11th April, 1865. 

1040. Crantrs Boscuax, Joszr Binptyer, and Witiiam Carrov, Vienna, 
Austria, * Improvements in lamps for burning petroleum, naphtha, or 
other mineral oils,”— Petition recorded 12th April, 1865. 

1071. ALEXANDER Henry, Edinburgh, Midlothian, N.B., “ Improvements 
im breech-loading fire-arms.”— Petition recorded 17th April, 1865. 

1092. JULIAN BERNARD, Lincoln’s-inp-fields, London, *‘ Improvements in 
boring or excavating and blasting rocks and minerals, and in the treat- 
ment of the tools employed therein.”—Petition recorded 28th April, 


1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 
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$1*, Gd. ; 8295", 4d. ; 1683, 4d. ; 1641, 4d. ; 1652, 4d.; 1661, 4d. 5 1662, 
6d. ; 1608, 8d.; 1667, 4d. ; 1676, 4d. ; 1677, 4d. ; 1678, 8d. ; 1679, Is. 4d. ; 
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1680, 4d. ; 1681, 6d. ; 1682, 10d. ; 1683, 10d.; 1684, Sd.; 1685, 6d. : 1686, 
4d. ; 1687, 2s. 2d.; 1688, 4d.; 1689, 4d.; 1690, 4.3 1691, 6d. 3 1699, 6d. : 
1693, 28.; 1604, 4d.; 1695, 4d. ; 1696, 8d.; 1697, 10d. ; 1698, ; 
8d. ; 1700, 4d. ;' 1701, 4d.;'1702,; 10d.; 1708, 4d. ; 1704, 4d.; 1705, 4d. 
1706, 10d. ; 1707, 8d. ; 1708, 6d; 1709, 4d.; 1710, 4d.; 1711, 4d. ; 1712; 
10d. ; 1713, 4d. ; 1714, 4d. ; 1715, 4d, ; 1716, 4d. : 1717, 6d.; 1718, 1s. 4d. : 
1719, 4d. ; 1720, 6d. ; 1721, 10d. ; 1722, 4d. : 1723, 10d. ; 1724, Is. ; 1725, 
104. ; 1726, 10d.; 1727, 10d. 1728, 4d.: 1729, 4d. ; 1790, 4d.: 1731, 8d.: 
1732, 1s. ; 1733, 10d. ; 1734, 44.: 1735, 8d ; 1736, 4d. : 1737, 10d. ; 1738, 
4d. 1739, 8d. ; 1740, 10d. 3 1741, 401.5 1742, 4d.'; 1743, 8d.; 1744, 4d; 
1745, 4d.; 1746, 10d. ; 1747, Sd.; 1748, 4d. ; 1749, 4d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post 
office Order, made payable at the Post-office, 5, High Holborn, or Mr 
Bennet Woodcroft, her Majesty’s Patent Office. 








ABSTRACTS OF SPECIFICA'TIONS, 


The following descriptions are made from Alstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Cass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

2751. W. Turirt, Pennuflelds, Poplar, London, “ Rotary engine, pump, or 
blast.”"— Dated 7th November, 1864. 

This invention cannot be described without reference to the drawings. 
2756. R. A. BROOMAN, Fleet-street, London, ‘*‘ Packing for stuffing boxes."— 

A communication.”—Dated 7th November, i864. 

This invention consists in substituting for the ordinary hemp and com- 
bustible packing an incombustible metallic thread packing, which retains 
the advantages due to a filamentous form. The fineness of the thread 
affords flexibility to the packing without the disadvantages of being com- 
bustible. The stuffing-box is provided on the inside with a metallic thread 
rolled in multiple spirals; upon this thread the inventor places a ring 
composed of rope or strands of textile or mineral material, such for example 
as amianthus. 

2770. C. Garton, Bristol, ‘‘ Obtaining power srom liquids.”"—Dated 8th 
November, 1864 

This invention consists in obtaining power from water and other liquids 
by causing the liquid to circulate in pipes through heat applied to a boiler 
with which the pipes are connected, and by causing the said liquid in its 
circulation to give rotary motion to wheels, fans, or blades placed in the 
pipes themselves, or in vessels closed except to the inlet and outlet of the 
said liquids. The power for any purpose required is taken from the shaft 
to which the wheels, fans, or blades are attached. The invention also cor- 
sists in obtaining power from liquids by causing them to ascend through 
heat, and by employing the liquid so rai-ed to act in its descent upon 
wheels, fans, or blades, as aforesaid, the liquid returning to the boiler or 
other vesse] to be again heated, and so on. 

2779. G. B. GaLLoway, Liverpool, “Improvements in the production of motive 
power by the use of atmospheric air wn counection with water under 
hudraulic pressure, and in means of preventing boiler explosions.” —Dated 
9th November, 1864. 

This invention has reference to two former patents, No. 2765, dated 31st 
October, 1857, and No. 651, dated 15th March, 1°59, and relates First, to 
the propulsion of vessels and the appliances for steering them ; Secondly, 
to the prevention of explosions in boilers, The improvements in the pro- 
pulsion of vessels consist in the bination of at pheric air and water 
under compression, which the patentee produces by any or the whole of 
the following plans :—The engine he denominates a planet motion ; the 
form is similar to the rotary engines now in use, but the improvement con- 
sists in the internal arrangements being constructed similar to a water 
wheel upon the arms and cellular spaces connected with which he directs the 
action of air, water, or steam. The peculiarity of this motion consists in 
applying metallic rollers covered with india-rubber or othersuitable material, 
their number varying according to diameter. The use and advantage of 
these rollers consist in presenting a travelling surface to the fixed or 
revolving piston or cylinder, as, for example, the rollerscan b: either affixed 
within the stationary outside circle to revolve therein, and be kept by 
springs and appliances up to the face of the revolving circle, or they car be 
affixed to the revolving circle and be kept by similar appliances up to the 
fixed cylinder, the cbject being to obviate friction. This motion he intends 
using as an engine pump or air blast; and the other form of air pump is 
constructed with a valve both in the cover and in the bottom of the 
cylinder, which valves act in unison with the stroke. By this plan he 
obtains the assistance of the pressure of the atmosphere, which will assist 
the motive power in compressing ; and he also causes water to pass into the 
air cylinder with the air in each direction of the stroke, by which arrange- 
ment the pump becomes what may be termed double-acting, that is, both 
receives ard compresses water and airat each stroke. The air and water thus 
pumped and compressed is then caused to leave the pump by two delivery 
pipes which have a valve fitted within each of them ; this valve also opens 
and closes with the action of the piston; the water and air is then at once 
caused to act as against the water at or near the stern part of the ves-els, 
which produces propulsion ; or it will be received first into an accumulator 
which will be placed in any convenient part of the vessel, and therein com- 
pressed to a great extent prior to its being allowed to act fo. propulsion. 
In order to prevent explosions in steam boilers, the patentee proposes to 
strengthen them by punching or drilling the rivet holes at, say about two 
inches from the edges of the plates, and by applying a suitable chemical com- 
pound, such as,soda ash, to prevent the accumulation of deposits, and by the 
placing within boilers different descriptions of wood, such as cak, elm, 
or other substances, such as manganese, or the constituents of its like 
elements in a liquid state, the object being to change the quality of the 
water, and by draining off the electricity (which becomes, under varied 
circumstances, generated in steam boilers) by suitable appliances, such as 
conductors, which will be metallic wire, or other appliances caused to pass 
through any convenient parts of the boiler, the object being to draw off 
the electricity which naturally becomes generated. He also proposes to 
force atmospheric air, either in connection with the water, or by separate 
means, through feed pipes, which he proposes to affix underneath the fur- 
naces into steam boilers above the water line, in order to economise power 
and prevent the accumulation of electricity. 











Crass 2.TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2753. G. Simpson, Wood Mill, Todmorden, “‘ Preventing accidents on rail- 

ways.” —Dated 7th November, 1864. 

This invention has for its object the diminishing of the force of concns- 
sion in railway trains when they come into collision with any impediment 
which suddenly retards or stops their progress, and consists in the novel 
employment and use of sliding shafts or rods attached to each carriage, and 
held or supported in brackets secured to the carriage from the axles, and 
on a line with the coupling links, each rod projects beyond the end of the 
carriage to which it is attached, and terminates in buffers or discs which 
are in contact when the carriages are coupled, thereby forming one con- 
tinuous connection throughout the whole length of the train. On the 
brackets secured to the framework of each carriage projections or shoulders 
are placed, having fixed collars bedding against them, and placed at equal 
distances from the ends of each shaft, which hold sliding collars that are 
kept apart by a spring coiled around the central portion of the shaft about 
half way between the discs or buffers. Thus, when any undue or irregular 
pressure is exerted upon one end of the shaft or shafts, the said projections 
or shoulders fixed to the said brackets act upon the collars and springs. and 
thereby transfer the force of the concussion (through the rods and buffers) 
to all the springs throughout the train. 

2764. W. B. Apams, Holly Mount, Hampstead, ‘‘ Locomotive engines and trains 
for the purpose of diminishing vear and risk on railways, tramways, 
and common roads.””—Dated 8th November, 1864. ; 

This invention cannot be described without reference to the drawings. 
2767. J. Hensuaw, Salford, ‘* Apparatus for signalling and giving alarm on 

railways.”—Dated 8th November, 1864. 

This invention consists in the use of a fan or winged shaft enclosed ina 
case and attached to the engine or guard’s van. This case is attached at one 
side to the steam boiler, or to a vessel of compressed air, and at its other 
side to a tube which has joints at each carriage and extends from the engine 
to the other end of the train, and, consequently, passes through the com- 
partments of every carriage in the train. In every compartment this tube 
is furnished with a valve, which can be opened by a passenger inside, and 
which allows steam or air to escape, and thus causes a rush of steam which 
actuates the fan on the engine or van, and causes it to revolve with its 
shaft, upon which shaft a tappet is secured, which, in its revolutions, strikes 
a lever and hammer acting on a bell or alarum, which calls the attention of 
the guard or engine driver, and, at the same time, the valve is opened the 
steam or air passes to a whistle outside of the particular carriage in which 
the valve is opened, thus indicating the positionof the person requiring 

Not proceeded with. 


assistance. — 1 wi 
2771. W. K. Haun, Sheerness, “ Raising screw propellers."—Dated Sth 
November, 1864. 


This invention applies to those ships not provided with wells through 
which to raise the screw. It consists in raising the screw above the water 
line by means of two threaded rods, the lower ends of which are attached 





to the brasses in which the screw revolves, while the upper ends are carried 

through the ship and work in nuts toothed on the outside, both nuts being 

simultaneously acted on by a central toothed wheel driven by a capstan or 

otherwise. 

2781. J. Ropmnson, Liverpool, ‘‘ Construction of ships, 
November, 1864, 

This invention comprises, among other features, the construction of 
ships or vessels with flat or nearly flat bottoms, diagonally planked, and 
without vertical timbers.— Not proceeded with. 

2792. M. W. Rutnven, East India-road, London, “ Steering apparatus.”— 
Dated 10th November, 1864. 

This invention consists in the application of apparatus to a rudder in 
such manner that the pre-sure of the water in bringing the rudder back 
into a line with the keel shall be stored for use and applied to aid the 
steersman when again putting over the rudder. 

2797. H. Brockett, Sydenham, “ Permanent way of railways."—Dated 10th 
November, 1864. 

In carrying out these improvements in the permanent way of railways, 
the patentee employs cast iron sleepers of a quadrangular form at their 
bases, rising thence somewhat bell-shaped to their upper parts, where 
they support the rails, thus forming a deep internal chamber, into which 
the ballast may be forced from their under edge. In order to give addi- 
tional strength to these sleepers, they have internal ribs by which this 
internal chamber is divided into several compartments. In applying these 
sleepers they are laid so that their opposite angles may be in the line of the 
rails, When a chair or part of it is formed with the sleeper, he forms the 
upper part of such sleeper with an extended bearing surface or bed for the 
rail to rest on. When the rail is held to the sleeper on one side by a loose 
plate secured by a screw bolt and nut, he forms a groove in the sleeper at 
right angles or nearly so to the line of the rails to receive the head of the 
screw bolt. The form of this groove and of the head of the screw bolt he 
prefers to be dovetail or wedge-shaped ; the edge of the plate held thereby 
rests against suitable projections on the sleeper. He also makes use of the 
heads of these screw bolts as the means of retaining in position the tie rods 
connecting opposite sleepers of a line of rails. For this purpose each tie 
rod is formed with a head at its opposite ends, and one of these heads, with 
part of the rod, rests in a correspondingly formed recess in each sleeper 
under the place for the head of the screw bolt. This method of forming 
the screw head in relation to the groove for it is applicable to chains having 
loose jaws when formed separately from the sleeper. Another method of 
securing tie rods to sleepers is by forming the sleeper under the rail with a 
recess across an aperture through which the tie rod is passed adapted to 
receive a key or cotter, which, by also passing into a notch formed for it in 
the tie rod, holds that tie rod and the sleeper correctly together while the 
key or cotter is held in position by the rail. Keys for holding rails in 
position in their chairs with elastic pressure are formed each in two parts 
one of which is recessed to receive a portion of the other part, and between 
the bottom of the recess of the one and the projection of the other he 
applies a thickness of prepared or galvanised india-rubber, or other 
suitable elastic sub-tance, of thickness adapted to the amount of elasticity 
desired to be maintained. 


."—Dated 9th 





Crass 3,.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
773. J. H. Jounson, Lincoln’s-inn-fields, London, “ Treatment of yarns or 
threads and textile fabrics composed of flax, hemp, or cotton.” —A commu- 
nication.— Dated 8th November, 1864. 

According to this invention the thread or textile fabric to be washed and 
bleached is first impregnated with an alkaline solution, such for example, 
as salt of soda or potash, or caustic soda, of a strength varying from one 
to five degrees by the hydrometer, according to the nature of the thread or 
fabric. After beiug allowed to drain, the materials are to be suspended 
from bars or rollers inside a close vessel provided with a tight-fitting lid or 
cover and safety valve, care being taken to suspend the materials closely 
together so as to fill up the vena. Having closed the lid or cover tightly, 
steam is introduced into the vessel through a perforated pipe underneath a 
false bottom, the materials being left to the action of the steam at a pressure 
of from one to t vo atmospheres for a period varying from one to two hours. 
On the completion of this steaming process, the good« are removed, rinsed, 
and subjected to the action of chloride and acids, as in the usual mode of 
treatment. In order to remove the gummy foreign matter from flax, 
thread, or yarn before weaviig it into fabrics, it is simply requisite to 
subject it to the action of steam for about an hour in the closed vessel 
above referred to, when the thread or yarn will be found to be round, 
brilliant, and firm 
2804. W. CLARK, Chancery-lane, London, ‘‘ Looms.’’—A communication.— 

Dated 11th November, 1864. 

This invention relates to an improved loom which may be used for 
weaving fabrics of any width. The improvements consist in causing the 
shuttle guide to oscillate and incline alternately to the right and |: ft of the 
loom, and causing the shuttle to slide in an inclined plane to each side of 
the loom.—Not proceeded with. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl » Im 
Mills, &c. 
2718. S. Davirs, Upper Welson, Eurdisley, Herefordshire, * Thrashing ma- 
chines.’ —Dated 3rd November, 1864. 

This invention applies, principally, to sach portable thrashing machines 
as screen and deliver the corn into three different qualities, namely, best 
corn, seconds or tail corn, and thirds, and consists in adapting to or com- 
bining with such machine, a mill which grinds the seconds or tail corn and 
delivers it in the form of flour into a trough or receptacle beneath.— Not 
proceeded with. 

2755. W. E. Gener, Wellington-street, Strand, London, ** Apparatus for 
cleansing grain.” — Dated 7th November, 1864. 

This machine is furnished with cloths, round like those of other cleaners, 
snd further folded on each other; they form grooves on all the circum- 
ferences excepting at oné point, where there are channels which serve to 
bring the corn from one groove to the other grooves placed further on, so 
as to cause it to advance to the point of exit. The top of the channels or 
conduits inte which the corn finds itself thrown is open, which arrange- 
ment permits the escape of the air, and, consequently, serves asa ventilator. 
This apparatus further fulfils the functions of a mixer, for which purpose it 
is provided, beyond other cleaners of this nature, with two endless screws, 
with their channels, which carry along the remains or waste produced by 
the cleaner. This machine may be constructed of different sizes, and the 
part which constitutes the cleaner may be distinct from that constituting 
the ventilator, or the two may form but one machine.— Not proceeded with. 
2768. J. Hurt and H. Tonar, Sowerby-bridge, near Halifax, “* Apparatus for 

grinding corn.” —Dated Sth November, 1864. 

This invention relates to mexns of removing or taking away the ground 
corn from the grind-stones, and consists in providing or forming a universal 
spout or continuous opening around the whole circumference of the bed- 
stone, so that the ground corn or meal is continually passing from the 
grind-stones at every part of their circumference, and is conducted thence 
by suitable spouting placed underneath.— Not proceeded with, 


lements, Flour 








Crass 6,—BUILDING. 
including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2702. T. Scnwartz, Castle-stveet. Faleon-square, London, “ Apparatus for 
lighting rooms and buildings.” — Dated 1st November, 1864. 

For the purposes of this invention the patentee makes an oblong hole or 
opening in the ceiling of the room or building, and into the opening he fits 
and fixes a reflector formed of corrugated glass, with polished tin or other 
metal behind it. The reflector is in the form of a hollow truncated 
pyramid, with an ohlong base, and the interior is the reflecting surface ; it 
is so fixed that its lower edge or base comes flush with the c iling in which 
it is fixed. With this reflector a long straight gas burner is employed, it is 
placed midway between the sides of the reflector, and the burner is bored 
so that there may be numerous jets of flame along each of its sides. The 
burner should be fixed below the level of the base of the pyramid. In 
place of this arrangement he sometimes employs a reflector, the form of 
which is nearly a truncated cone, but its base is not truly circular, but a 
polygon of many sides, and the reflector is made up of as many pieces 
corrugated glass and of metal as there are sides in the base. This reflector 
is used in combination with a ring burner placed concentric with the base 
of the cone and below the plane thereof. There is also combined with this 
reflector a second of similar form, but smaller, and with its reflecting 
surface on the exterior ; it is inverted within the first, its apex comes nearly 
down to the level of the burner, and its base is on a level with the upper 
edge of the principal reflector, a passage, however, being left between the 
two for the escape of the products of combustion, and for the ventilation 
of the room or building. 

2725. J. Curner, Bowman's-place, Holloway, “ Construction of overflow or 
waste pipes of cisterns, dc "—Dated 3rd November, 1864. . 

In carrying out this invention the inventor proposes, instead of making 
the standing waste pipe in the cistern a mere vertical tube open at top, to 
form it with a syphon or S-shaped head, whereby, on regulating the ball- 
tap, so that when the water is on from the main it should just flow over 
and fill the trap or bent syphon-head in the standing waste tube, it would 
be impossible for any effluvium to escape through such tube and enter the 
cistern, As there is always foul air confined below the closet, which escapes 
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as soon as the handle is raised, he proposes to remecy this by inserting a 

branch pipe in the overflow pipe, and conveying it to a chimney, thus 

taking the effluvium up the chimney and out of the house.—Not proceeded 

with, 

2775. J. Bes, Hammersmith, “ Chimney-pots for the prevention of down 
draught, and for curing smoky chimneys.” - Dated 8th November, 1864. 

The objects of this invention are effected by the following combination of 
parts :—A rotary fan or wheel is mounted within or upon the pot in order 
that, when driven by the wind, it may exhaust or draw the smoke from 
the chimney. It will also prevent the soot from adhering to the inside of 
the pot. The pot fitted with this rotary fan or wheel is constructed with 
hollow sides ur vertical passag icating with the interior of the 
pot at the upper end, and with the external air. Other openings are pro- 
vided in the sides of the pot below the external openings to the hollow 
sides, so that a kind of syphon is formed, and as the external air rushes 
into the lower openings, that portion of the smoke which does not escape 
at the t: p will pass down the hollow sides of the pot and out to the external 
air by the openings below.— Not proceeded with. 

2795. T. L. and R. Boots, Burslem, ‘‘ Manufacture of pottery and such like 
wares.”—Dated 10th November, 1864. 

This invention consists in manufacturing plates, saucers, dishes, bowls, 
and other similar dished and concave articles from pulverised clay or such 
like material in a dry or partially dried state in manner hereafter described. 
The patentees take a metal mould made in two parts, and of the shape of 
the article to be manufactured, one part of the mould being intended to 
give form to or shape the outside, and the other part the inside of the 
articles ; for some articles it will be necessary to make the mould in more 
than two parts. They fill the lower part of the mould with pulverised clay 
or other material, from which the article is to be manufactured, and if this 
lower part is intended to give shape to the outer or convex side of the 
article they remove a part of the clay or other material, leaving that which 
remains to correspond as near as possible with the inner or concave side of 
the article; if, on the other hand, the lower part of the mould is intended 
to give shape to the inner or concave side of the article, they leave the clay 
to correspond as near as possible with the outer or convex side ; they then 
lower the upper part of the mould into or upon the lower part, and after 
exerting sufficient pressure again raise it, and the article may be removed. 
By shaping or partially shaping the clay, as before explained, before 
bringing down the upper part of the mould, the article receives uniform 
pressure at every part. 


Cuass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, &c. 


69. J. P. Harriss, Stanley Hall, York, ‘‘ Firearms and projectiles.” — 
Dated 28th October, 1864. 

This invention relates to giving to projectiles fired from smooth-bored 
barrcls, rotary or revolving motion, either in the vertical plane or in the 
horizontal plane of the axis of the barrel. The invention consists in the 
arrangements hereinafter described. The inventor makes the longitudinal 
grooves in an ordinary smooth-bore barrel. For rotation in the vertical 
plane one groove runs along the top of the bore of the barrel, forming an 
upper boundary of the vertical plane, and the other along the bottom form- 
ing a lower boundary For rotation in the horizontal plane the grooves are 
similarly placed, so as to form left-hand and right-hand boundaries of the 
horizontal plane. ‘hese pairs of grooves may be of various forms and pro- 
portions, The patentee uses spherical projectiles, round which he applies 
an additional band or ring, of similar form and proportions to the grooves 
into which it has toenter. In this band or ring there are cavities, orin the 
part of the projectile round which the ring runs there are cavities. When 
the projectile is placed in the barrel the openings of these cavities are 
towards the charge. The projectiles are generally furnished with a sabdét. 
One form of sabét fits the rear of the projectile, filling the lower groove and 
the bore, but leaving the upper groove open. Another form fills only the 
lower groove and half of the bore. For horizontal rotation the sabéts are 
similar. When the charge is fired, the gases, having iree access to the 
upper groove, act upon the cavities, and thus turn the projectile. Elliptical 
or discoidal projectiles are similarly made to revolve. If fired from barrels 
of a circular bore, the sabdt fills the lower groove and the tore. For such 
elliptical or discoidal projectiles a barrel of a similar elliptical bore may be 
used. He also produces vertical rotation by raising the chamber above the 
usual level. He also produces horizontal rotation in a similar manner, by 
placing the chamber slightly to one side.—Not proceeded with. 

2741. J. Sniper, jun., Strand, London, “ Breech-loading jire-arms.”—Dated 
5th November, 1864. 

Tke patentee claims, First, the employment of a projection formed in a 
piece with, or adapted to, the breech piece, for opening and closing the 
same, as described. Secondly, the employment of a self-acting stud or pin 
for securing the breech in position, acting substantially in the manner 
described. Thirdly, locking and securing the breech pin by means of a 
locking bolt made to act as described. Fourthly, the employment of a self- 
acting pin or stud in the breech piece, for facilitating the rise of the same, 
as described. 

2763. G. P. Harpine, Cornhill, and L. THomas, Union-street, Berkeley- 
square, London, *‘ Guns and fire-arms.”— Dated 7th November, 1864. 

For the purposes of this invention, in constructing a gun or fire-arm, 
there is formed behind the charge a space or chamber with an opening into 
the atmosphere ; at the back end of the charge in the barrel there is placed 
a partition or wad, which is preferred to be cupped. This partition or wad 
divides the interior of the barrel of the gun or fire-arm from the space or 
chamber at the breech which opens into or communicates with the outer 
at phere. The ing out of the space or chamber at the breech end of 
the gun or fire-arm may be equal to the bore of the gun, or otherwise: 
such opening is usually closed or covered with a second wad or partition, 
or other provision is made to resist any sudden fp back of the air ined 
inthe chamber. The object is to obtain a delay in the driving back of the 
hinder wads or partitions, and the confined air, while the full impetus is given 
to the projectile in the op) osite direction. At the discharge the projectile is 
driven forward, while the wad at the back end of the charge is driven back, 
compressing the air, and ultimately it and the other wad are driven out, there 
being a stop or guard to receive the wads. By these means not only will 
the recoil be prevented or modified, but large charges of gun cotton or other 
explosive compounds may be employed with advantage, while the barrel 
will be less liable to be injured. 

2777. 8. RypBeck, Skofde, Sweden, ** Breech-loading fire-arms and cartridges.” 
—Dated 8th November, 1864. 

In constructing breech-loading fire-arms according to this invention the 
patentee employs a block to close the breech end of the barrel, and the fore 
end of the block is hinged or jointed to the barrel in such a manner that it 
can be turned up and laid on the top of the barrel, so as to allow a clean 
passage for the introduction of the cartridge intothe barrel. The cartridge 
carries its own percussion, and it is fired by means of a needie fixed in a 
piece sliding longitudinally within the block, and which, in firing the 
cartridge, protrudes and pricks it in the centre of the base. The needle 
slide has an arm or projection on one side which projects out through a 
slot in the side of the block, and motion is given to the needle slide and 
needle by the ordinary external hammer of the lock striking the arm or 
projection of the needle slide. For the purpose of locking the block in the 
position for firing, au axis is mounted at its rear end vertically, and on this 
axis isacam which enters intoan inclined notch in the face of the breech plate. 
At the upper end of the axis is a lever, which, when the block is locked in 
its place for firing, lies over the tang of the breech plate, and to unlock the 
block the lever is turned a quarter round to the left, which frees the cam 
from the notch. Enfield mfles can be readily altered to this system of 
breech-loading ; it is necessary to shorien the barrel about three inches and 
to adapt to it this breech-loading action in place of the ordinary breech 
pin, 














CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2697. W. Moopy, Handsworth, Staffordshire, ‘* Stringing and tuning piano- 
Sortes &c.”—Dated 1st November, 1864. 
The following is a description of this invention as applied to an upright 
ne grt :—At the top of the pianoforte, and in front of the sounding 
, is a horizontal metal rail or frame firmly attached to the framing of 
the instrument. In this rail is a series of holes, the said holes being 
situated opposite the ends of the wires or strings respectively. The ends 
of the strings or wires are attached to small square blocks of metal, having 
stems, the ends of which stems pass through the holes in the metal rail or 
frame. A screw thread is cut on each of the said stems, and, after the said 
stems have been passed through the holes in the rail or frame, screw nuts 
are screwed on the ends of the said stems, the said screw nuts being of 
larg: r diameter than the boles in the rail or frame. By turning in one or 
other direction the said screw nuts, the stems are drawn more or less through 
the holes in the rail orframe, and the blocks to which the wiresare fastened 
being drawn to a greater or less distance from the bridge, the tension of 
the wires or strings is i dor diminished, ‘The wire is fastened to the 
block by being passed round the stem and twisted. The face of the block 
has a groove in which the wire lies. The screw nuts described are made of 
a long or tubular figure, their length being such that the screwed ends of 
the stems, when they are drawn into tie said nuts to the fullest extent, do 
not protrude out of the tops of the said nuts, The top of each tubular 
screw nut has a cross nick similar to that of an ordi screw, and, by 
placing a key shaped like a screw-driver in the top of the screw nut, it 
may be turned and the wire tightened or slackened.—Not proceeded with. 








2740. J. Suuurvan, Chancery-lane, London, “ Construction of oil lamps.”"— 
Dated 5th November, 1864. 

This invention consists, First, in forming flat wick burners with a per- 
forated diaphragm secured transversely to the beak of the burner. so as to 
admit of the free passage of air to the flame through the medium of an 
oval or flat-shaped chimney or glass. Secondly, in employing in connec- 
tion with round wick burners a vertical rack motion for raising or lowering 
the wick, by means of a screw and thumb-stud movement placed so as to 
admit of being readily worked by the hand on the outside of the lamp, or 
turned by a key from below when suspended or employed for hall or street 
lamps. Thirdly, im constructing and employing in connection with the said 
lamps glasses of oval or flat shape, suitable to the form of burner required. 








Ciass 8.—CHEMICAL. 

Including Special Chemical and Phar tical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, $c. 

2673. W. Cormack, Little Moorfields, London, “ Distillation or destructive 

distillation of solid matters or semi-solid matters, d&c."—Dated 28th Octo- 
ber, 1864. 

The patentee claims, First, the use of air, steam, gas, or gases, superheated 
or otherwise, as the propelling agents of the liquid hydro-carbons or other 
matters, as descrived. Secondly, the propulsion of the liquid hydro carbons 
or other matters generated within the retort by the downward descent of 
their own gases of expansion and propulsion. Thirdly, the use of ammo- 
niacal gases generated within the retort, and before leaving which they 
became the propelling agents, chemically and otherwise, by carrying off tue 
sulphur and other impurities from the coke. Fourthly, the use and com- 
bination of air, steam, gas, or gases, when combined (not singly), super- 
heated or otherwise, for freeing the coke of its impurities during the dis- 
tillation, as described. Fifthly, the use, construction, and application of 
the apparatus as described and illustrated in the drawings. 

2675. A. PARKES, Birmingham, ‘ Improvements in manufacturing com- 
pounds of gun-cotton and other vegetable substances similarly prepared; 
also in the preparation of castor and cotton oils and gum ballata to be 
used with or separate from such compounds.” — Dated 31st October, 1864. 

One portion of this invention is carried out as follows :—In manufacturing 
compounds of gun-cotton, the patentee employs a solvent, which he prepares 
by distilling wood naphtha with chloride of calcium. ‘To a gallon of wood 
naphtha he adds from 2 1b. to 6 1b. of fused chioride of calcium ; the greater 
the quantity of chloride employed within these limits the stronger will be 
the solvent produced. He distils the mixture, and he collects for use as a 
solvent the first three quarts which pass over, and the remainder may be 
received into a separate receiver, so long as any spirit comes over, and dis- 
tilled over again at the next operation together with other naphtha and 
more fused chloride of calcium. What remains in the still is chloride of 
calcium dissolved in water with tarry matter ; this may be run outinto an 
open iron vessel heated by a fire beneath to evaporate off the water and 
fuse the chloride of calcium, so as to prepare it for another operation. The 
solvent thus prepared he adds to the gun-cott«n, usually in such a propor- 
tion as to produce with it a pasty mass, which he uses fur waterproofing or 
coating fabrics, making sheets, tubes, and gther articles, and for insulating 
telegraph wires. The gun-cotton compound, if used alone, would, however, 
become too hard and brittle to be usefully employed for many purposes. To 
avoid this be kneads with it in a mixing machine castor oil, or it may be 
other similar oil, such as cotton seed oil, and this he uses in proportions 
varying according to the degree of toughness and flexibility which he desires 
to obtain. 

2678. A. and W. Situ, Glasgow, “ Centrifugal apparatus, such as is used 
in the manufacture of sugar.”"—Dated 29th October, 1s64. 

This invention cannot be described without reference to the drawings. 
2684. B. R. Kerra, Ingram-court, Fenchurch-street, London, “ A new article 
of fa: inaceous food.’—A communication.— Dated 29th October, 1664. 

The nature of this invention consists in making a new article of food or 
breadstuff by combining the flour of maize or ‘* Indian corn” with flour of 
wheat.—Not proceeded with. 

2695. J. F. Brinves, Fieldgate-street, Whitechapel, London, ‘* Apparatus 
Sor the re-burning of animal charcoal.”—Lated 1st November, 1864 

This invention relates to improvements in the apparatus for re-burning 
animal charcoal for which letters patent were granted to the present 
patentee the 23rd April, 1864 (No. 1038), whereby such apparatus is ren- 
dered more simple in its construction, According to this invention it is 
proposed to replace movable or self-adjusting doors or vanes inside the 
cylinders or retorts by double inclined pieces tixed immovably to the retort 
between each of the internal rings or flanges and opposite to the openings 
therein, the circular, reciprocating, or to-and-fro motion of the retort 
causing the charcoal to slide along the inclines, and so pass from one space 
to another throughout the length of the cylinder or retort. Or, if preferred, 
the internal rings or flanges may be either wholly or partly dispensed with, 
the double inclined pieces fixed to the interior of the cylinder or retort 
serving by the aid of the to-and-fro circular motion thereof to cause the 
charcoal to travel from end to end of such retorts. 

2704. W. Situ, Salisbury-street, Strand, London, “ Tanning lather."—A 
communication.— Dated 2nd November, 1864. 

The patentee claims, First, the interposition of layers of bark tan between 
the hides or skins to be operated upon, in combination with tanning liquor 
or solution of bark within a close vessel, and under considerable pressure, 
as described. Secondly, the employment of solutions or liquid extracts of 
oak bark (alone or in combination with other liquids, extracts, or materials) 
of varying degrees of strength within a closed vessel in combination with 
the stratified arrangement of skins or hides and tan, or equivalent material, 
as described, under pressure produced by a forcing pump or other equiva- 
lent means, as described. Thirdly, the use or employment of a strong and 
close pressure-resisting ve-sel in combination with the stratified arrangement 
of materials, as described, and the use of fluid extract or decoction of oak 
bark constantly applied under pressure, as set forth. 

2706. J. Forster and H. Draprr, Rathmines, Dublin, ‘‘ Preparation or 





manufacture of paper inorder to prevent the extraction or alteration of 


writings thereon without detection.””— Dated 2nd November, 1364. 

This invention consists in preparing paper either during the process of its 
manufacture, or subsequent thereto, by adding to applying to it the sub- 
stance commercially known as artificial ult: amarine, being a compound of 
sulphur with certain metallic bodies (or any other compound of sulphur 
with a metallic body having a like nature to artificial ultramarine) in con- 
junction with a metallic salt or salts, particularly those of the metal iron, 
and preferably those p i cyanogen with iron which constitute 
the different varieties of the Prussian blues known in commerce and the 
arts.—Not proceeded with. 

2714. E. L. S. Bexzon, Nicholas-lane, City, ‘‘ Casting steel.”"—A communi- 
cation.— Dated 2nd November, 1864. 

This invention has for its object the better preparation of the melted 
steel (especially in large masses before it is formed or allowed to pass into 
the mould or into ingots. The invention is applicable to all steel in a 
molten state, whether uniformly or thoroughly melted, or not, and whether 
melted by the old method iu crucibles, or otherwise, or produced by the 
Bessemer or other process, or partly by one process and partiy by the other. 
For the purpose of the invention tie inventor employs a furnace lined with 
fire-proof blocks, made of material of as neutral a character as possible, the 
blocks being made to fit. The furnace is provided with a movable funnel 
made of fire-proo? material, through which funnel the molten metal is 
introduce d into the interior of the furnace, as mentioned in the specification 
of the patent granted to Johnson, dated 3lst December, 1858 (No. 3007). 
The nose of this funnel reaches to the bottom of the bed of the furnace, or 
nearly so, and is in part cut away on the part furthest away from the fire 
placed to allow the metal to flow out therefrom upon the bottom of the 
furnace. The furnace is heated by any weil-known method, preferring coal 
or coal gas in combination with a blast either hot or cold. The inventor 
designates that point to which it is necessary to heat all steel in order to 
ensure perfect and sound casting as overmelted or superheated. The 
molten steel is conveyed through the funnel (which has been previously 
heated to a red heat) into the furnace, the temperature of which has been 
raised to about the melting point of steel, preferring an excess of that heat 
to prevent any cooling of the mass. It is important here to remark that 
he pours slag into the furnace together with the steel, or previously melts 
slag in the furnace in order to form a protecting cover for the molten steel. 
The molten metal must be well covered with the slag, which may be 
obtained either from the melting pots, or from the Bessemer process, or 
from previous meltings. This covering of slag is, as is well-known, to pre- 
vent the flames or the blast from coming in direct contact with the molten 
steel, and is essential to the success of the operation. The heat of the 
furnace is kept up by means of a fan or other blast till the metal is ‘‘ over 
melted” or “ superheated,” and the whole mass of molten steel has 
become thoroughly uniform. The metal is then run from the furnace 
through one or more tap holes into a receiver or receivers, which have 
been previously heated (as is well-known), and when the metal is quiescent 
it is allowed to pass from the receiver into the moulds or into ingots. He 
continues the blast while pouring the melting steel into the furvace, while 
it is in the furnace, and while allowing ‘it to run into the receiver or 
receivers, so as to keep it “‘over melted” or “‘ superheated ;” and this he 
can do without injury to the steel by reason of the moiten steel being 
always covered with siag. The process above described he calls an inter- 
mediate process, and vy it he is enabled to gather together in the same 
furnace molten steel (whether uniformly or thoroughly melted, or not, and 
whether melted in crucibles or in any other manner, or produced by th: 
Bessemer process, or partly by one process and partiy by the other), and 
make the same uniform for one or more castings, or for forming ingots of 
cast steel by continuing the melting process till the masses is ** overmelted” 
or “‘superheatcd,” thus enabling him to make castings of larger size, and 








several castings or ingots of more equal temper than heretofore. If the 
weight of molten steel run into the latermediate furnace is sufficient for 
the casting intended to be made, or if the temper of the steel does not 
require alteration, then the process need only be continued until it is 
* overmelted ” or ‘‘ superheated,” and the mass has become thoroughly 
uniform. The usual experience of a steel melter, which tells him when 
the steel in crucibles is sufficiently melted for the purpose of castings, will 
enable bim to asc-rtain when the mass in the intermediate furnace is ‘ over 
melted” or “superheatéd.” The inventor can also test the heat by 
inserting a rod of wrought iron, and the rapidity of the action of the 
molten steel on the rod will show the practical melter when the mass is 
ready for pouring. If, however, the steel be insufficient in quantity, he 
adds to the molten mass solid metal (which he prefers 'o be previously 
heated) either cast or wrought iron, or blister puddled or scrap steel, taking 
care to maintain the temper of the steel required for the casting. He alters 
the temper of the steel into the intermediate furnace, and makes the steel 
milier by the addition to the molten mass of wrought iron, or slightly 
carbonised iron, which he prefers to be previously heated. This power 
of making the temper of the steel in the intermediate furnace milder 
enables the inventor to melt the steel in the crucibles (when the steel 
melted in that way is used wholly or in part) harder than is required for 
the casting, which is an advantage, as it quickens (he melting and prevents 
the crucibles from being prematurely destroyed. He also alters the temper 
of the st:el and makes the stee! in the intermediate furnace harder by 
adding to the mass of molten metal more highly carbonised solid metal, 
which he prefers to be previously heated. 

2717. T. Fox, Alloa, Clackmannanshire, “ Photographic process.”"—Dated 

3rd November, 1864. 

This invention relates to an improved photographic process, in which 
Teen of potash is brought into contact with logwood.—Not proceeded 
with, 

2719. C. Gurton, Bristol, and T. Hit, Southampton, ‘* Brewing, ferment- 
~- racking, and bottling beer, ale, and wine.”—Dated 3rd November, 


This invention consists in drawing or driving air, attemperated and 
purified as hereafter described, over the surface of wort, wash, and liquors, 
under fermentation, or in the process of brewing, and in introducing 
attemperated and purified air into chambers, rooms, and apartments, in 
which any brewing operations, racking, or bottling, is being carried on. 
The inventors attemperate and purify the air by drawivg or driving it 
through charcoal or other porous material, by preference anima! charcoal, 
and by bringing it in contact with cooling or heating media for the purpose 
of getting it to the temperature required for the particular operation for 
which it is desired. 

2732. F. L. Bauwens, Walworth, Surrey, “‘ Cooking food."—Dated 4th 
November, 1864. 

This inven ion consists in the use of steam, at any degree above 212 deg. 
Fah., conjointly with an oven or other apparatus heated by fire, or sepa- 
rately by the exclusive use of superheated steam, without an oven or other 
apparatus heated by fire, for the purpose of cooking food, such as meat, 
vegetables, and fruits, 

2733. F. Yarrs, Birmingham, “‘ Manufacture of steel and malieable cast 
iron.”—Dated 4th November, 1864. 

This invention consists, First, in the application of a ion of 
highly heated steam and highly heated atmospheric air to heated pig or 
cast iron for the purpose of partially or wholly decarbonising it, so as to 
produce ernde steel or malleable cast iron. The jf also employ 
this process to reduce hard or brittle steel to a lower temper, The apparatus 
employed cannot be described without reference to the drawings. 

2749. F. H. Bickes, Paris, “ Apparatus for distilling.” — Dated Tth 
November, 1864. 

This invention relates to the construction of an improved apparatus for 
distilling, and consists of boilers superposed one on another, as hereinafter 
described. By this invention the distillation can be performed with an 
open fire, or by steam ; in either case the ti 8 at the 
temperature of 88 deg. to 100 deg. Fah., and is in full operation at about 
122 deg. The arrangements of the apparatus are as follow :—On the first 
steam boiler is superposed a second steam boiler, or even more, the same 
fire serving for the evaporation of all the apparatus. The upper boiler is of 
the same construction as the lower one, with the exception that the bottom 
of the latter is flat where the liquid is placed for distilling, whereas the 
former is of a pyramidal form, and serves as a condensator, The vapours 
are immediately condensed without being forced by the fire as they rive to 
the surface of the liquid, where they meet the large condenser in the 
inverted pyramid, and the four sides of the apparatus. The liquid thus 
condensed in the interior of the apparatus runs into small channels and 
funnels and egresses from them.—Not proceeded with, 
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THE IRON, COAL, AND) GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON,AND OTHER 
DISTRICTS. 





(From our own Correspondent.) 

Present Conpition or THE Starrorpsuire Iron Trape: No Great 
Accession of Orders: Prices of Finished Iron Low—Pia Inon : 
Makers Cheerful--Tue Sraike 1s Norra Starrorpsumme: Golden 
Opinions gained by the Masters—Increasina Application or Brs- 
semen Process: Large Production of Furnaces in South Stafford- 
shire—Tus Iron anp Hanpware Trapes or Pirrssure ; [important 
Statistics—Coau Trave: No Falling Of—Harpware Trapes : 
Localities and Branches Specified—Tux New Avustaian Tanirr : 
The Duties on Jron and Hardwares. 

Tue reports brought to Birmingham yesterday (‘Tharsday) by the 
ironmasters were to the effect that there is not an active trade being 
done in iron in Staffordshire at the present time. There were 
firms of the first class who complained that they were by no means 
well off for orders; and generally there were complaints that in the 
descriptions in which there was most competition prices were being 
accepted which left a very bare margin for profit—a margin which 
was saved from being altogether profitless by the prevailing low 
price of pig iron, as compared with the finished product. Bars of a 
quality to which there were many inferior, are selling at £7 10s. 
the general resumption of work in North Staffordshire is having 
the effect of keeping down prices in such cases. The low rates that 
are being accepted here are the more remarkable as the best Welsh 
houses are reluctant to accept even first-class orders at less than 
£7 2s. 6d. at the works there. This rate would make Welsh bars 
£7 12s. 7d. in Staffordshire. In sheets there is more doing, the 
galvanisers having recently received some tolerably good Govern- 
ment and foreign orders for galvanised sheets. A few orders aro 
arriving from America, and more are confidently looked for; but 
whether these expectations will be realised to any considerable 
extent, further than they may have reference to a demand for rails, is 
somewhat doubtful, as will be inforred from some remarks below 
which show how very rapid has been the recent extension of the 
iron producing capabilities of that part of the would. Boiler plates 
remain in good request. 

Pig makers speak with more confidence as to the state of their 
department. Their prices are certainly firm. A fair quality of 
Staffordshire is selling at from 65s. to 70s. Best quality is 5s, 
and 7s. 6d. more. At the same time the vendors of pigs in 
Wolverhampton on Wednesday, and in Birmingham yesterday, did 
not offer their commodity to any considerable extent, for it was 
evident that there was not a disposition to purchase except in a 
very few instances. In such cases offers, we are assured, were 
made by purchasers, which, if not equal to the prices quoted by the 
agents, yet were higher than the rates which regulated some sales 
made by the same vendors when some large transactions were 
entered into in the same description of iron three weeks ago. 
Generally, however, there is a decided indisposition on the part of 
buyers to advance on the prices which they regard as the current 
wales of the iron, and are no advance on the rates which prevailed 
six weeks ago. 

On the 18th inst., fourteen puddlers and their families, in all fifty 
men, women, and children, sailed for Auckland, to form “ The 
Brierley Hill Colony.” The colonies are not so popular with the 
ironworkers as the United States. To the States many men, it is 
announced, are waiting to be sent out; and it is added that so soon 
as the "y arrang ts can be made, their wishes will be 
complied with. Owing to the manner in which the North Stafford- 
shire ironmasters have conducted the opposition to the d ds of 
their men, those gentlemen have wou golden opinions from their 
brethren in the south of the county. Happily for the interest of 
the trade, the six —— wizh Earl Granville at their head, who com- 
pose the ironmasters of North Staffordshire, are all wealthy. 








The growing application of the Bessemer system to the produc- 
tion of steel, with the much larger attention that is being now 
paid for some time past to the application of steel to 

uses before assigned to iron, is occasioning a growing demand in 
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South Staffordshire. Mr. Clayton, at Westbromwich, is now 
erecting eighteen furnaces at the works of the Dowlais Company, 
twenty-four at the Barrow Steel Works, is making castings for six at 
Ebbw Vale, is on with the third lot for Messrs. John Brown and 
Co., Sheffield, and after putting up twenty-two for Messrs. Cammill 
aad Co., at the Cyclops Works, in the same town, is now putting up 
six for the Yorkshire Steel and Ironworks of the same firm at Peni- 
stone. The same maker is also putting up fyrnaces at the Lanca- 
shire Steel Works, Gorton-Lane, and at the Gibraltar Works, Newton 
Heath. These furnaces are all for smelting iron to make steel or 
for the heating of ingots of steel. 

Valuable statistics have reached this country of the extraordinary 
development of the iron and hardware manufactures of Pittsburg, 
the commencement of which manufactures there dates back not 
further than six years. Commencing first with iron, we are informed 
that over 220,000 tons of pig metal are annually sold in Pittsburg, 
the variety of which is greater than that of any market in the 
United States. The supply is drawn from seven sources, and most 
of the ore that is found is smelted on the spot, but a large portion of 
tiie Missown stone is smelted in the huge furnaces at Pittsburg. 
Thirty gigantic mills for rolling iron have also been erected there, 
which produce one-third of all the iron made in the States, 
and have a capability of producing one-half. Eight of these 
wnills are devoted principally to the manufacture of navy armour 


doing an extensive and active trade. Girders are alsojbeing pro- 
duced, with great attention to the quality and construction. 

The customs’ tariff, as agreed upon between Austria and the Zoll- 
verein, to come into operation on July 1st, has just been made public 
in a complete shape. The tariff contains two scales of duties, one to 
come into operation in July, and the other—which reduces the duty 
on some articles still further—in July, 1866. The following are the 
new rates :—Iron, raw, old, and broken 10}d.; wrought iron, rolled, 
in lumps, or in bars, rails, raw and cement steel, cast and refined 
steel, iron and steel wire thicker than 3 Prussian lines, iron forged 
in a raw states for machines and wagons, or axles (but no one article 
to weigh less than 1 cwt.), 2s. 10d., and in 1866, 2s. 7d.; varnished 
iron plates, 6s. 1d.; tin-plates, 8s. 8d. Iron bars, plates, and rail- 
ings. anvils, crowbars, nails, tacks, stoves, ploughs, shovels, &c., 
4s. 8d.; and under this duty have further been classified hollow- 
ware, wood screws, iron pans, pressed black keys, hammers, nuts 
and bolts, carriage, door, and window furniture, carriage springs— 
but none of these completely ground bright, varnished, coppered, or 
tinned. These, tinned or bright, and completely ground, tools with 
handles, screws, chains, rings, locks, scythes, &c., 9s. 4d. The 
finer hardwares, except those ready gilt or silvered, all iron combined 
with other material, knives, scissors, 14s. Copper and_ brass 
goods not connected with wood or iron, or to be without polish or 
lacquer, 9s. 4d.; the same goods in connection with other metal, or 

lished, 148; fancy hardwares, 52s. 2d.; machinery, locomotives, 





plates, and have supplied thousands of tons for the ir ds used 
in the war. The quantity of rolled iron manufactured in Pittsburg 
in 1863-4 must have exceeded 150,000 tons, as not less than 88,330 tons 
were distributed throughout the States by railway alone, while the 
shipments were very considerable, and a large portion of the pro- 
ducts of the forges is consumed in the locality by the manufacturers 
of hardware. The manufacture of steel in Pitteburg has sprung up 
very recently, although experiments were made in that direction as 
early as 1828. There are now six steel mills, producing about 
18,000 tons annually of all descriptions, which has to com- 
pete in quality as well as in price with the steel exported from 
this country. At present the manufacture of steel employs about 
one thousand workmen, but the mills are constructed in anticipation 
of a greatly extended demand, and have facilities for doubling the 
rate of production. Respecting the hardware manufactures of 
Pittsburg and district the statistics refer entirely to heavy goods, 
and in each case the quantities given only include the distribution 
by railway, which is certainly not more than two-thirds of the entire 
production. Inthe year 1862-3 the number of kegs of nails ex- 

orted east was 5,334, and the number exported west, 223,047, 

ing a total of 228,381 kegs. Pittsburg contains forty-six foundries, 
four of which are devoted to malleable ware, three to ‘ blow cast- 
ings,” twelve to heavy machinery casting, and the remainder to 
miscellaneous articles. ‘The annual consumption of metal in these 
establishments is over 46,000 tons. One of the largest of them—the 
Fort Pitt Foundry—has supplied the Government during the war 
with 2,050 cannon and mortars, of which —y 1,200 were the 
immense guns popularly termed “ Columbiads.” In addition to this 
the same foundry has turned out over ten millions of shots and shell. 
Hollow ware, similar to that manufactured in Wolverhampton, is 
also manufactured at Pittsburg in considerable quantities; stoves 
form no inconsiderable item in the foundry trades. In 1863-4, 
14,863 of these articles were sent off by railway, but a still greater 


number were shipped by river, so that the total quantity may be esti- | 


mated at over 15,000 a year. Small castings are very numerous, such, 
forexample, as locks, latches, keys, bolts, and household articles. The 
fineness of the American sand, and the superior quality of the pig iron 
smelted there with wood fuel, render American castings much better 
than English. Indeed, so smooth are they that they rarely require 
the application of a finishing file, and thus manual labour in the 
American hardware trades is reduced toa minimum. These locks 
are scattered throughout America, and find their way to all markets 
at prices so low that English makers are left far behind, Their 
cheapness, however, is their only recommendation. The fact still 
remains that such articles are made in America in endless numbers, 
and, if made and sold, they must, of necessity, supply the place 
which would have otherwise been filled by English hardware. 
Spikes and rivets are make extensively; the bar iron of which 
they are made is the product of the Pittsburg rolling mills. The 
number of kegs transported by railway in the year 1862, east and 
west, was 18,186. Bolts and nuts are another form into which the 
bar iron of Pittsburg is transported. ‘The number of kegs exported 
from Pittsburg last year by rail alone was 15,858. The distri- 
bution of axes manufactured out of the Pittsburg steel was, last 
year, 151,261 by rail. There are twenty-four machine shops, and 
twelve boiler yards of considerable magnitude, in addition to a 
number of smaller establishments. Engines and boilers, both land 
and marine, are manufactured here extensively, in addition to such 
smaller articles as chains, cables, anchors, washers, &c. ‘The amount 
of machinery trausported by rail last year from Pittsburg exceeded 
2,000 tons. 

No falling off in the demand for coal has been experienced during 
the week. The labour market is in a healthy condition, and the 
colliers are, generally speaking. well employed. 

Relative to the hardware trades nearly all the factors complain 
very loudly of the slackness of the demand. Their travellers are 
out, but from no part of the kingdom are they sending sheets of 
scarcely more than nominal value. They report a total absence of 
spirit on the part of the ironmongers--indeed, that scarcely any 
life is being manifested anywhere. If this state of things continues 
long the factors say that they shall have worked off all their orders, 
and have no more to begin upon. The Australian orders, by the last 
mail, four hardwares were more valuable than was the case on the 
arrival of the previous mail. In Birmingham trade is not so brisk 
as it might be; the home inquiry is not very satisfactory. In Wol- 
verhampton the different branches are steadily engaged ; and at 
Willenhall the lock trade is in a very healthy condition. The curry- 
comb manufacturers in the town are experiencing a better inquiry tor 
their commodity ; but it is felt that that branch will never regain 
the activity which prevailed before the war commenced in America. 
The nail forgers at the Lyenaste, Stourbridge, resolved, on Monday, 
at once to commence a strike against the reduction of 10 per cent. 
in their wages, which some of the masters had attempted to enforce 
on Saturday last. A meeting of delegates was held in Hales Owen, 
and it was resolved that, if the masters make any alteration in the 
way of discount, there shall be a general strike of the men against 
it. This reduction has been rendered necessary by the fall ng off in 
the demand resulting from the many strikes in the building trade 
which are now taking place throughout England. At Bilston an 
excellent trade is being done in heavy machinery, and in iron 
safe and best bedstead making. Messrs. Perry are now com- 
pleting one of the large bullion safes which they so frequently send 
away from their works. The japanners and tin-plate workers are 
also doing a good business. The manufacturers at Bilston are 
displaying considerable spirit in their several departments. It would 
be incorrect any longer to refer to the town as known for nothing 
else than its mining and iron-making operations, with, in the hard- 
ware department, simply blank and japanned trays, and some tin 
ware of the rudest class. In Bilston manufacturers are now occupied 
in the producing of all the varied products in tin and japanned 
wares for which the larger neighbouring town of Wolverhampton 
has now become so celebrated; and respecting which we may 

remark, in passing, that Wolverhampton now sends away articles of 
this class which no Birmingham firm can excel, and only a few 
equal. As an illustration of the progress which the firms of the 
ciass mentioned have made recently we may state that, at the 
London Works, where, six years ago, only thirty hands were 
employed, as many as one hundred persons are now engaged. At 
Darlaston the Continental and home demand for nuts, screws, bolts, 
and other descriptions of wrought iron work for railway use, is 
aflording employment for all the operatives and machinery devoted to 
the manufacture in this town; and the building of girders and the 
like is being undertaken here to an increasing extent. ‘The gun-lock 
trade, for which it was celebrated up to only a short time ago, will 
soon have almost entirely left this town. At Wednesbury the 


wrought iron tube makers, and the railway axle and tire works, are 





tenders, &c, 48. 9d. ; ditto, if forged iron, 1s. 9d. The rates are all 
for zeutner, or about 1 cwt. English. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Strate or TraveE: Sheffield: Derbyshire: South Yorkshire—Nortu- 
Eastern Rattway: The Extension through Leeds—Nortu- 
Eastern District: The Cleveland Iron Trade: The Earl of 
Durham and his Collieries: Thornaby Ironworks; North-Eustern 
Railway (Team Valley line\—Humper Ikonworks AND SHIP- 
BUILDING Comrany—ScotLanp: Clyde Shipbuilding; Wemyss 
Bay Railway: The Scotch Pig Iron Trade, §c. 

Ar Sheffield, some good orders have been received direct from cus- 
tomers in America, but the improvement at present is felt chiefly by 
those merchants and manufacturers who have stores in the States, 
and whose agents have not only made fair sales already, but write 
fur prompt consignments of additional goods. Some few orders have 
also come to hand from Richmond, and other Southern cities. Old 
customers write that they are preparing to resume trade as before the 
war; and merchants and manufacturers here, who have had large 
credits in the Confederate States, ever since the breaking out of the 
war, ate encouraged to anticipate a favourable settlement of old 
accounts, as well as a resumption of trade with their old customers. 
In the other markets there is not much change to notice. The South 
American States and Africa are yielding but few orders, but the late 
mails from Australia have brought good orders. There is not much 
change to note in the various branches beyond the stimulus given to 
the cutlery and other staple trades by the last advices from the 
United States. In the Derbysbire district, the coal and iron trades 
continue dull, there being very little demand. It is understood that 
the Spital Colliery, with the plant, &c., is to be disposed of by private 
contract. In South Yorkshire the iron trade is active, there being 
plenty of orders on hand, so that at all the establishments the men 
are fully employed. ‘The demand for coal, both house and steam, for 
the season, is dull. Indeed, many of our coalowners have much 
larger stacks than have been seen for a long time past—one firm 
alone having some 14,000 or 15,000 tons of steam coal ready to be 
taken away. At most of the collieries short time is the rule. 

We have several matters of interest to note with reference to the 
north-eastern district. ‘The Cleveland iron trade has been very quie} 
during the past week, there being but few orders of importance given 
out. The prices have been slightly in favour of buyers. 
The rolling mills are pretty busy just now; the briskness has 
been caused by the accumulation of orders during the late lock-out. 
State of the blast furnaces of the district :—In, 74; out, 17; total, 
91. Furnaces building, 25. The Earl of Durham is making extensive 
alterations upon his collieries. The inclines and standing engines 
are being done away with, and the colliery railways are being 
transformed into locomotive lines. They will be worked in connection 
with the North-Eastern Railway system, and more household coal 
will be shipped at the Tyne Docks. The half-dozen new shipping 
places about to be put up in these docks will cost something like 
£30,000, and the work will be proceeded with immediately. The 
Earl of Durham is effecting considerableimprovementsand alterations 
in the pit houses at Shiney Row and other places; and it is his 
lordship’s intention to build achurch at Pensher. About three years 
since, some unusually large blast furnaces were erected upon a site 
near to the railway station at the Yorkshire side of the Tees, by 
Messrs. W. Whitwell and Co. These were denominated, from the 
parish in which they are situated, the Thornaby ironworks, and 
the completion has just been celebrated of rolling mills and puddling 
furnaces, which have been in progress for the last twelve months. 
The works stand on an area of something like seven acres. Lines of 
rails connect them with the Darlington section of the North-Eastern 
on the south side, while on the opposite side there is the river Tees, 
which forms the northern boundary. There are twenty puddling 
furnaces and two mills, which will afford employment to about 200 
men. The description of iron produced will be bars, light rails, and 
angle iron. The machinery, which comprises all the latest improve- 
ments, has been severally furnished by the following firms:— Messrs. 
Daniel Adamson and Company, Hyde, near Manchester ; the Patent 
Frictional Gearing Company, Glasgow ; Messrs. Tannet, Walker, and 
Company, Leeds; Messrs. Craig and Donald, Jobnson, near Glasgow; 
and Messrs. Warner, Lucas, and Barrett, Norton, near Stockton. 
Mrs. W. Whitwell, instructed by her husband (one of the principals 
of the firm), started the forge engine; the manager, Mr. Adams, 
hammered the first bloom ; and Mr. Thomas Whitwell rolled the first 
bar. The large mill engine was set in motion by Mrs. Gurney Pease. 
The first bloom was carried through all the progressive stages of 
manufacture until it was presented to the gaze of thecurious spectators 
a complete “ merchant bar.” 

‘Lhe Humber lronworks and Shipbuilding Company have launched 
an iron screw steamer built for Messrs. Brownlow, Lumsden, and Co., 
of Hull, and intended for the St. Petersburg trade. She has a small 
draught of water, but with capacity for a heavy cargo. She was 
named the Lion. Her dimensions are :—Length, 220ft. ; beam, 29ft. ; 
—_ of hold, 15ft. 6in.; and burthen, 906 tons. 

n connection with Clyde shipbuilding, we may note the launch 
from Messrs. A. and J. Inglis’ building yard, Pointhouse, of a paddle 
steamer for the North British Steam Packet Company. As she left 
the ways she was named the Waverley by Miss Wylie. ‘The 
Waverley is of the following dimensions, viz. :—222ft. keel and fore- 
rake, 26}ft. beam, ahd 14}ft. deep; durthen, 785 tons builders’ 
measurement. Immediately after the launch she was towed to 
Finneston wharf to receive ber engines, which are of 300-horse 
power, constructed by the builders. This vessel has been built for 
the Silloth and Dublin traffic, which, it is expected, will be largely 
augmented this year by the number of visitors tothe Dublin Exhibi- 
tion, ‘The new steamer Beagle is at present trading on the Glasgow 
and Liverpool line, on which station she will remain for about a 
fortnight during the annual overbaul of the Ostrich, after which she 
will be placed on the station between Belfast, Greenock, and Glasgow. 
She was built specially forthe Belfast and Glagow trade, principally for 
the conveyance of rough goods not usually carried by the mail steamers. 
She is 524 tons register, and carries about 500 tons, The engines 
and boilers were made at the establishment of Messrs. Tod and 
Macgregor. Two new steamers will, in a short time, be placed on 
the Beltast and Glasgow line—the Buffalo in June and the Llama in 
July. The fleet will then consist of the Buffalo, Llama, Wolf, and 
Roe, as mail steamers, and the le as an auxiliary. Messrs. 
Kirkpatrick, M’Intyre and Co., Port Glasgow, have launched a 
paddle-wheel steamer of 868 tons--dimensions, 185ft. by 20ft. by ft. 





—built on account of the Dartmouth Steam Packet Company, for the 

trade between Plymouth, Dartmouth, the Channel islands, 
and St. Malo in France. She is to be engined by Messrs, 
William Simons and Co., London Works, Renfrew, with diagonal 
oscillating engines of 106-horse power, and is expected to attain a 
high rate of speed. She has been built under the special survey of 
the Liverpool Underwriters’ Association, for classification in their 
books. She was named the Eclair, by Miss Christina Boag, Glasgow. 
She was contracted for through Messrs. Bonshead and Dunbar, 13 
Dixon-street. The whole of the Coatbridge malleable ironworks 
are again in activity. Traffic has been commenced—and com- 
menced, too, in a spirited fashion—on the new Wemyss Bay Rail- 
way. Messrs. Baird, of Gartsherrie, have attempted unavailingly 
to defeat the pending bill for the amalgamation of the Caledonian 
with the Scottish Central. The pig iron market has shown little 
variation, but }.us had a slightly downward tendency, business being 
done at 53s. and 54s. Last year was looked upon as one of the best 
this trade has seen, and, to judge by what has already been done this 
year, the prosperity is likely to continue. In 1864 the average 
number of furnaces in blast was 136; at present there are 135, 
Making a comparative estimate of the shipments last year and this 
year up to the present date, taking both the coastwise and foreign, 
the decrease for the present year is but 4,144 tons, 





THE METAL MARKET. 
Rats in good demand, and several large sales have been effected on 
American account. 
Coprerk.—A dull market. Burra Burra, £94 per ton; and Tile and Cake, 
£89 per ton. 
Tin.—A good business doing. Banca £101, and Fine Straits £94 per ton. 
Tin Piatgs.—A good demand. Coke 2ls. 6d., and Charcoal 27s. per 


x. 
Leap.—A dull market. English £20, and Soft Spanish £19 per ton. 
SPELTER.—A large business has been done, from £21 to £21 10s. per ton. 


Moats and Co. 
Old Broad-street, London, E.C., May 24th, 1865. 


PRICES CURRENT OF TIMBER. 
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Tue Scorrion.—The first official trip of the engines of her 
Majesty's iron cased cupola ship Scorpion took place at Plymouth on 
the 8th May, under the superintendence of Captain Edmonstone, 
R.N., of the steam reserve, and Mr. Steel, of the factory department 
of the dockyard. The Scorpion is 1,890 tons measurement, aud the 
engines 350-horse power nominal, having a length of stroke of three 
feet. The speed was tested by making six runs at the measured 
mile, at full speed, with the following results :— 

















No. of |No. of Re-| Time s a 
Run. | volutions. | Occupied. Speed. Ist. Mean. 2nd Mean, 
1 7 | 50 12°0 
| i 11°555 
2 694 5°24 1111 } 11°575 
| }| 11805 
3 700O | 58 12-030 $. 11°20 
j 11445 
4 69 5°33 10°s10 j 11415 
U}11°387 
5 70 51 11960 § L 1n-4a3 
} 11500 ) 
6 70 5°26 11043 
| 445-953 
| 11-488 











Giving a mean speed of nearly 11} knots, the engines during the 
whole time making an average of about seventy revolutions, and 
the boilers giving an abundant supply of steam. ‘The mean draught 
of water of the vessel was 14ft. 6in., and she had about 160 tons of 
coal in her bunkers. Itis probable that, when fully equipped with 
all her guns and stores, the mean draught will be about one foot 
more. The vessel proved herself very handy in going in and out 
of harbour, and at full speed it was found that she made a complete 
circle in 4} minutes, the diameter of the circle described being only 
about 1,000ft. The ship and engines were designed and constructed 
by Messrs. Laird Brothers, of the Birkenhead Ironworks; and the 
builders were represented at the trial by Mr. Henry H. Laird, one of 
the firm, and also by Mr. Bevis. The Wivern, sister vessel to the 
Scorpion, will be sent round in a few weeks from the Mersey to 
Plymouth, in order to be finished. The Wivern is to be fitted with 
Captain Cowper Coles’ tripod masts.— Army and Navy Gazette. 

Comstock’s Rotary Spapine Macuine.—On Friday last some 
very satisfactory trials of the above machine were made at Pleshett 
Hall, East Ham, on the property of Mr. William Adams, which 
showed in the plainest manner the admirable action and working of 
the implement. It has been designed to accomplish what has 
hitherto been unattained, viz., the construction of a machine which 
by a rotary motion shall dig up and disintegrate the soil, in a similar 
manner to the action of a man digging with a fork or spade; with 
this difference, that during the action of the digging, the machine 
shall not press on the ground to obtain the leverage, as the man is 
obliged to do in using the spade or fork. The machine tried wat 
one of the small class, designed to work on light soils, and penetrate 
to the depth of 8in. in working. It takes a breadth of 3ft., and digs 
completely down to the depth named, when drawn with four horses ; 
and will break up in the course of a day with this force, on 
moderately light land, from 6 to 7 acres. The soil was beautifully 
opened up to the depth of 8in., which depth was most evenly 
maintained over the whele surface on which the implement 
passed, and a second of the impl t over the same 
ground left it in a most completely pulverised state, quite—as 
some of the gentlemen present remarked—like an onion bed. 
The implement consists of ten forks or rows of tines, each of 
which has five tines fastened to it, attached to two circular slotted 
plates or wheels, one at each end of the main axle; these forks are 
guided in their entrance into the soil by two stationary cams or 

uides, through which the ends of the main axle pass and revolve. 
These cams are kept in their proper position by means of iron bars, 
to which they are attached, which bars project forward on to a pair 
of low truck wheels to which they are fastened. By the action of a 
lever each row of tines or forks is caused either to project forward 
and enter the ground at its proper angle, or else fold over the one 
immediately in front of it, so as to admit of its being drawn about 
without using its digging action. The action of the forks or tines 
in entering the ground is precisely similar to the motion of the 
floats of a feathering paddle-wheel, and there can be no doubt of this 
being the only correct plan on which an efficient rotary digging 
machine can be constructed. The implement has been used for the 
past two years in the United States, where it has been most 
successful, and given such complete satisfaction that the inventor 
proposes to introduce it into England. It is made of various sizes, 
so as to be adapted to the different kinds of soil, and the smallest 
weighs about 9 cwt. The driver rides on a spring seat, from which 
he drives and manages the implement. 
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ON THE DETERMINATION OF THE ABSOLUTE 
HEATING POWEK AND CALORIFIC VALUE 


OF FUELS. 
THE labours of Lap’ace and Rumford, Lavoisier, Welter, 


Dulong, Despretz; Andrews, and Favre and Silbermann, | 


in a field of research of which it would be difficult 
to overzate the theoretical importance, have furnished us 
witk comparative expressions of the absolute heating power 
cf the elements entering into the composition of fuels; and 
the accuracy of these data has probably been carried to its 
farthest limit by the last-mentioned physicists. Thus, 


taking the two most important constituents of fuel—carbon | 


and hydrogen—the latter being uncombined, and conse- 
quently in the gaseous form, we know that, when one gram 
of each element is burned in oxygen or atmospheric air, and 
the products of combustion liberated only when they have 
parted with their acquired heat, the number of heat units* 
evolved is, in the case of carbon about 8,000, and in the case 


be found to possess nearly four times the heating power of 
carbon, might be considered as tending to prove that such 
researches as those of MM. Favre and Silbermann are 
utterly inapplicable to practice, but the apparent anomaly 
of these conclusions, when compared with the results 
ordinarily obtained in the combustion of fuel, should, we 
opine, rather be an inducement to follow out the bearings 
of theory upon this process, to trace the operation of cause 
and effect under various conditions, and to reconcile facts 
which cannot be in contradiction to each other, since they 
are equally indisputable. The results obtained in the 
ordinary mode of testing the available heating power of 
fuel by the evaporation of water from a boiler, may in fact 
be altogether as reliable, so far as they extend, as those 
given by scientific authorities; but they are dependent 
upon conditions—necessarily differing from those which are 
requisite in an abstract determination—which in all cases 
might possibly admit of being modified with advantage. 
A knowledge of the modern researches in relation to com- 
bastion might evidently, therefore, be of practical utility ; 
but it is more especially a guide to improvement, or a safe- 

uard against misconception and error, when the question 
is brought forward of the availability, in various applica- 
tions of immense importance, of new descriptions of fuel, 
such as petroleum oil, and “compressed” or “ condensed ” 
peat. We will therefore endeavour to give a brief outline 
of what has been hitherto done in this direction to apply 
the data of science to the requirements of practice, at the 
same time pointing out possible causes of error in various 
ealorimetrical processes which have been suggested for 
general adoption. ‘ 

It may at once be stated that absolute heating power 
would be a point of little practical import if it did not 
constitute a starting point in determining the theoretical 
value of fuels under given conditions; this being depen- 
dent not alone upon the absolute heating power, but also 
upon the temperature of combustion, or “ calorific inten- 
sity ;” the difference between this initial temperature of the 
products of combustion, and their final temperature when 
they escape into the atmosphere; and the weight, specific 
capacity for heat, and latent heat of these products. 

A very ingenious apparatus for measuring the absolute 
heating power of fuel has been devised by Mr. Lewis 
Thomson. ‘The method adopted is as follows :—30 grains 
of the sample of coal or other fuel are finely powdered, and 
intimately mixed with from 300 to 360 grains of powdered 
chlorate of potash and nitrate of potash, in the proportion 
of three parts of the former salt to one of the latter. This 
mixture, with a fusee for ignition, is placed in a copper 
vessel of convenient form for effecting the combustion 
under water ; the products of combustion being allowed to 
pass through the fluid, to which they yield up their heat. 
The water is contained in aglass vessel, which, when filled up 
toa certain mark, holds exactly 29,010 grains. Thetempera- 
ture of the water at the commencement of the experiment 


should be about 60 deg. Fah., and the increase of tempera- | 


ture after the combustion of the fuel is measured by means 
of a thermometer immersed in the fluid. Now, since 


ee 967, every grain of the fuel has been burned | 
Zi | 


30 


in contact with 967 grains of water; and, assuming the 


latent heat of one grain of steam to equal that quantity 
which, as sensible heat, would raise the temperature of 
967 grains of water 1 deg. Fah., it is evident that the 
number of degrees to which the water has been heated re- 
presents in grains the weight of water which would be 
converted into steam, from a temperature of 212 deg. Fah., 
by one grain of the fuel. Thus, if the temperature of the 
water be raised 10 deg. Fah., we learn that the sample of 
fuel under examination would be theoretically capable of 
converting ten times its weight of water into steam at the 
atmospheric pressure. 

The essential defect of this method resides in the fact 
that the oxygen, by means of which the combustion of the 
sample of fuel is effected, exists in the solid form asa 
constituent of the chlorate and nitrate salts, and requires, 
for its liberation in the gaseous form, a certain quantity of 
heat, which is abstracted, as “ latent heat of elasticity,” by 
the gas, and which is not taken into account. Nor have 
any data yet been given to enable us to calculate the 
quantity of heat which thus becomes latent. Nevertheless, 
in spite of this defect, the method in question is probably 
the most reliable of those which have been suggested for 
the purpose of determining, in practice, the absolute heating 
power of fuels. 

The method of M. Berthier is based upon the law pro- 
pounded by /Welter, viz., that the quantities of heat evolved 
by the combustion of various bodies with the same quantity 
of oxygen are either equal, or multiples of each other. A 
given quantity of the fuel to be tested is exposed to a high 
temperature in a closed crucible, in contact with litharge 
or oxide of lead ; and the weight of oxygen yielded to the 





neces 


* The continental heat unit is here adopted, viz., the quantity of 
heat which raises 1 gram of water 1 deg. cent. 


fuel is calculated from the quantity of lead reduced. It is 


of hydrogen about 34,000. That hydrogen, as a fuel, should 








to be observed, however, that the law of Welter has been 
shown by Dulong and others to be, in many cases, inaccu- 
rate, though the researches of MM. Dauriac and Sahuquié 
| tend to prove that it may be considered as applicable in 
the case of different varieties of fuel possessing similar 
chemical properties, or the same physical constitution. 
But this method, necessitating the use of a furnace, and 
| the adoption of various precautions in order to insure the 
separation of the reduced lead, is in most cases far less 
convenient than that above described. It is, of course, 
liable to the same objection as that which we have pointed 
out as applicable to the system of Mr. Lewis Thomson. 
The mode of calculating the absolute heating power of 
fuels which is most generally adopted, is to ascertain, by 
means of chemical analysis, the relative quantities of carbon, 
hydrogen, and oxygen contained in the fuel, and to add to 
the number of units of heat which would be produced by 
the combustion of the carbon alone, the heat which would 
be evolved by the quantity of hydrogen in excess of that 
which would combine with the oxygen of the fuel to form 
water. This system, based upon the supposition that the 
' combustion of a compound produces the same quantity of 


‘heat as would that of its constituents taken separately, is 
| essentially faulty and erroneous. It is sufficiently obvious, 


from what has already been stated, that the physical and 
chemical conditions in which the constituents of a fuel 
exist must exert an important influence upon the quantity 
of heat which is evolved in combustion; and so important 
as an element of calculation is the “ latent heat of elasticity” 
abstracted when any of these constituents assume the 
gaseous form, that it suffices to explain the conclusion 
arrived at by Mr. Ure, viz., that the greater the quantity of 
hydrogen contained in a fuel, the less is the heat evolved in 
its combustion. : 

Having determined the absolute heating power of a 
sample of fuel, the calorific intensity, or maximum tempera- 
ture that can theoretically be produced by its combustion, 
in oxygen or in atmospheric air, and also the calorific value 
of the fucl, may readily be calculated simply by allowing 
for the abstraction of heat by the products of combustion, 
Thus, calling C the number of calories produced in the 
combustion of one grain of a given body ; 

C’ the number of calories actually utilised (e.g., in the 
| production of steam) by the combustion of one gram of 
| this body under given conditions ; 

T the calorific intensity, or initial temperature of the pro- 
ducts of combustion ; 

T’ the final temperature of the products of combustion as 
they escape into the atmosphere, or the number of calories 
producing expansion (of gases) without useful effect ; 

w and w’ the respective weights of carbonic acid and 
nitrogen gases as products of combustion ; 

s and s’ the respective capacities for heat of these gases ; 

Then, supposing the combustion of the fuel to take place 
| in presence of its equivalent of oxygen only, 


=> x 8 (L) 


But if nitrogen accompanying the oxygen, as a consti- 

tuent of atmospheric air, 
" Cc 
f= wxs+w' x (il) 

And C=C—(U'xwxst+T x w x 8). 

When, however, hydrogen is a constituent of the fuel, 
and, consequently, steam is produced as a product of com- 
bustion, the above formula (II), taking w to represent the 
weight, and s the specific heat, of steam, no longer applies. 
For, in the conversion of one gram of water into steam at 
100 deg. Cent., there are required, besides 100 calories to 
raise to 100 deg. Cent. its temperature as water, 540 calories 
constituting the latent: heat of elasticity. To heat this 
steam from 100 deg. to 110 deg. there would be required a 
further accession of heat of s x 10 (s being the specific heat 
of steam = 0°475). The formula may, however, be modified 
as follows :—Since 1 gram of steam at 100 deg. Cent. con- 
tains 100 + 540 calories, and since the specific heat of 
water plus the latent heat of vaporisation equivalent to 
1 deg. Cent., and substituted for s in the formula, equals 


640 ; . . 
100 = 6°4, then, calling this quantity J, 





C—z 


x 
T= = 100 : 
T (= 100 deg.) + new 


~ wl + w' s! 
or, giving the value of z, 
T=100 + C — (wl + w's' x 100) 
ws + w's' 





THE METROPOLITAN EXTENSION OF THE 
LONDON, CHATHAM, AND DOVER. 


Tue engineering works which are being carried out in connec- 
tion with the various systems of the metropolitan railways, with the 
view of rendering them more generally convenient to the public, 
are of a very extensive character, and such as, were it not that we 
have grown accustomed to undertakings of vast magnitude, would 
be regarded with immense interest by the public. A network of 
railways is rapidly growing up within the metropolitan district, 
which, although necessarily complicated in its details, is still so 
perfect in its arrangements as to afford an enormous amount of 
travelling facilities for the public. The southern side of the metro- 
polis is peculiarly fortunate in having attracted so much of the 
attention of various companies, The London, Chatham, and Dover, 
the London and South-Western, the South-Eastern, and the Lon- 
don aud Brighton, are each intent upon completing there its system 
of suburban accommodation. The London and Brighton, as we 
stated on a former occasion when describing their South London 
railways, have provided nearly seventy miles of railway for the 
portion of the county of Surreylying between London Bridge and the 
Victoria Station and Croydon and Epsom. The London, Chatham, 
and Dover, in connection with the London, and South-Western, are 
now seeking to complete a system which embraces a district having 
Battersea for its western, and Woolwich for its eastern terminus; 
Beckenbam and the Crystal Palace for its southern; Ludgate-hill 
and Victoria, and the whole of the northern railways for its northern 
ex'ensions and boundaries. 

By means of the London, Chatham, and Dover, the South 
Western are now obtaining access to the north side of the metropolis, 
and the connections required to bring their traffic across the Thames 
involve a considerable amount of engineering skill, and the expen- 
diture of no small amount of additional capital, the terms upon 
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which the traffic is to be accommodated are ayn | fauiliar to our 
readers, and it is not now necessary to refer to them, That they 
will be advantageous to both companies there can be no doubt. The 
London and South Western was the first to make that advance into the 
metropolis which has since been so generally adopted by the metro- 
— lines. Its first step from Nine Elms to Waterloo involved, 

owever, so great a cost that the directors have never since been 
able to contemplate the propriety of completing the short length to 
London Bridge, and would certainly never have had the courage 
to cross the _ thee had not the London, Chatham, and Dover 
provided the way for their doing so on terms which, considering 
the advantage to be gained, are exceedingly moderate. For the 
purpose of this connection there is to be made, in the first instance, 
the London and South Western connecting line, starting from 
Wimbledon on the South Western, and terminating at Herne-hill 
on the London, Chatham, and Dover, running nearly parallel with 
a line in course of eonstruction by the London and Brighton. 
From Herne-bill the trains from the London and South Western 
will run direct to the Ludgate station, and thence to the Metro- 
politan underground line, and so on to the Great Northern, Midland, 
and Great Western systems. The mode by which the junction is 
formed with the northern lines was fully described in the Railway 
News (March 18th), and it will be sufficient to say that as the trains 
from the south will require at some one point to cross the Metro- 
politan, and as this could not possibly be done on the level, and as 
it would be inconvénient to cross upon a bridge or viaduct, the 
third and less difficult of three courses has been acted upon, and the 
London and South Western, and with them the Loudon, Chatham, 
aud Dover trains, will pass under the Underground in order to reach 
King’s-cross, the Midland station,and Paddington. The point of juno- 
tion at Charles-street will beon a level with the Metropolitan, so as to 
admit of the eastern trains going on to Finsbury; but from that 
point northerly the road will begin to dip until it passes in an oblique 
direction under the present Metropolitan, and will reach the eastern 
side at a spot close to the present tunnel mouth, These works are 
slowly and cautiously being effected, the bridges over the line have 
all been underpinned, and their foundations carried ten, fifteen, and 
twenty feet below their original ones, and the eastern wall of the 
tunnel is being treated in a similar manner, in order to admit of the 
construction of a second tunnel fifteen feet lower, and close by the 
side of the existing one. Works such as these, carried out with per- 
fect safety, attest the boldness of ourengineersand the ability and ready 
resources of our contractors, Wheu these alterations and widenings 
are completed the trains from the north and west of Eogland will 
pass direct across the Thames into the districts served by the Chat- 
ham and Dover and the London and South-Western, ‘The mineral 
traffic may be expected to be very large, and extensive coal depots 
are to be formed at Walworth, Camberwell, Clapham, Brixton, and 
at various other points convenient for the supply of the wants of 
the district. 

in addition, however, to the connecting line between Wimbledon 
and Herne-hill, there will be a very complete junction system at 
Longhedze and Clapham, for the local or suburban traflic. The 
junction is formed by means of a short line from the Wandsworth 
viaduct of the London, Chatham, and Dover, passing over the work- 
shops of the Company to Longhedge. Thence the line runs for a 
short distance by the side of the South-Western, gradually dips 
down, and passes under that wondrous development of the railwa 
system—Clapham Junction. Beneath the ten lines of railway which 
gather together at this junction, the contractors will continue their 
steady progr’:s of cutting and excavating, and building up piers, 
without a moment's interruption to that vast traffic which is going 
on overhead. This western branch of the Metropolitan Extension 
will emerge on the north side of the South-Western line, and then, 
gradually curving westward, will mount at a rather severe gradient 
until the level of the embankment is reached, and the junction with 
the South-Western is formed. Here, then, the traffic of the Rich- 








; mond, Windsor, and main line of the London and South- 


Western is tapped, and it may be conveyed to any portion 
of the Chatham and Dover system, and to the river side 
by means of the London and Brighton South London 
branch from New Cross, over which the South-Western have 
obtained running powers in common with the London, Chatham, 
and Dover. Near the spot, however, anotber very important 
junction is formed; it is with the West London Junction, In this 
case also the Metropolitan Extension passes under the South 
Western, and, rising up sharply, reaches the Battersea station, and, 
crossing the Thames, finds its way to Chelsea and Kensington, and 
to the Great Western, North Western, and Midland systems. By 
this connection the southern and south-eastern suburbs are brought 
into direct communication with the north and north-western 
districts. A very large share, too, of the Crystal Palace traffic may 
also be expected on this line. At Clapham there will be two com- 
peting lines for this traffic—the one, the existing West Ead and 
Crystal Palace, of the Brighton system; the other passing by way 
of Clapham, Brixton, Peckham, Nunhead, and Forest-hill to the 
high-level station of this growing and popular place of resort. 

There is yet another work of some importance in connection with 
the more convenient working of these lines. Instead of passing, as 
at present, under the London and South Western in order to reach 
the Victoria Station, the Metropolitan Extension will be carried by a 
viaduct over thet line, and the traveller may now see the tall piers 
towering high above the present lines of rails, which are to carry 
the iron girders that will, in a few days, span the South Western 
Railway. In connection with these works must be noticed the 
widening of the present Victoria Bridge at Battersea, by the addition 
of a new piece 10ft, wider than Mr. Page’s noble bridge at West- 
minster, and which, when completed will afford width sullicient for 
seven sets of rails. On the north side of the river a large piece of 
ground has been obtained, which will be available for the marsball- 
ing and arranging of trains and avoid that delay and crowding 
which are now caused by the companies being pelled to use the 
present inconveniently small Victoria station. The bridge itself, 
120ft. in width, will be made use of as a great exchange station, 
for, strange as it may appear, it is nevertheless a fact, that the re- 
quired area can be obtained at a much less cost by a bridge over 
the river than by the purchase of land in any part of London. 

On almost every part of the Metropolitan system of the London, 
Chatham, and Dover, there will be four lines of railways, two of 
which will be for the local trains, the others being used exclusively 
by the through passengers and the goodstrains. The bridge across 
the Thames has four lines, and the communication with the Under- 
ground will be effected with the same number of lines. By means 
of the various connections to which we have referred the Metropolitan 
Extension will give to the Metropolitan (Underground), the Great 
Northern, the Midland, and the Great Western, on the north, and 
to the London and South-Western on the south of the river, access 
to the whole of its system, and which includes the followin 
stations :—Blackfriars, Elephant and Castle, Walworth, Camberwell, 
Loughborough-road, Brixton, Clapham, Wandsworth-road, Datter- 
sea-park, Victoria, Clapham Junction. To the south of these places 
the stations are Horne-hill, Dulwich, Sydenham, Penge, and Becken- 
bam. By the Crystal Palace line access will be given to Peckham, 
Nunhead, Lordship-lane, Forest-bill, and the station in front of the 
Crystal Palace. To the south-east there will be New Cross, Dept- 
ford, Greenwich, Charlton and Woolwich, to which the Metropolitan 
Extension will have access in common with the South-Eastern. 
These will be, of course, in addition to the main line of the Chatham 
and Dover, which commences at Beckenham; and in return of these 
facilities given to the northern railways on the south of the Thames, 
the line will, of course, receive corresponding facilities over the 
lines which they thus accommodate. 

The first extension of the Metropolitan which will be available to 
the public will be that to the Crystal Palace, which it is expected 
will be ready for opening for the del Festival on the Ist of July. 
The comfort and convenience afforded by this station, as well as the 
great taste which has been displayed in its construction, will certainly 
be eppreciated by visitors to the Palace. The convection with the 
Metropolitan (Underground) will, it is expected, be also ready by 
about the same time.—ailway News. 
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THE BOARD OF TRADE AND LLOYD’S 
REGISTRY. 


As we stated last week, the question at issue between the 
Board of Trade and Lloyd’s is being investigated by a 
commission of engineers, consisting of Sir Arm- 
strong, Mr. W. Fairbairn, Mr. J. Hawkshaw, Mr. John 
Penn, and Mr. F. A. Paget. Pending their decision we 
publish the following, as we think that, taken together with 
our article of last week, it will afford readers a fair notion 
of the merits of the whole case. In the first place we give 
Mr. ‘I. M. Gladstone’s report on the minute of the Board 
of Trade, upon “anchors, cables, and testing machines,” 
being the general conditions to be complied with by the 
owners of testing establishments, in order to obtain licences 
under the Act. 

Clause No. 1.—‘*The machine shall be constructed to test not 
more than fifteen fathoms at one time.” 

This restriction is framed upon the principle that, beyond one 
length of fifteen fathoms, the strain is not equal, it being diminished 
according to increased distance from the force used, therefore, un- 
desirable. 

As this directly strikes at the practice of Lloyd’s machine (the 
only one ever constructed to test beyond fifteen fathoms), it is essen- 
tial that it be understood. 

1.—That there is some small difference may be admitted, 
but it is inappreciable, as each length of fifteen fathoms of chain 
impinges on a roller, supporting the whole weight between the ex- 
tremities, and as the Admiralty scale of proof amounts to about ten 
times the weight of auy chain, when at that proof the chain becomes 
as it were one rigid bar, resting with the smallest amount of friction 
upon each roller. At that proof, the difference does not amount to 
the effect of one stroke of the pumps on any one part over another. 
If the contrary were the fact, there would be found to be more frac- 
tures at those parts nearest to the force as exerted by the hydraulic 


ram. 

At Tloyd’s machine, where, in the two years it bas been used, 
tens of thousands of fathoms have been tested, and tons of links and 
shakles broken, no such result has occurred. No difference what- 
ever has been found between anv part, and wherever the weakness 
from inferior iron or imperfe' « manship has been present, only 
has the fracture taken place ig no regard to ends or centre of 
action. 

Reply 2.—That when testing the qualities of iron—on placing 
between each chain a short length of bar, at the different distances, 
all being of like size and make, it was found that these did not break 
at the nearest to the force exerted, but uniformly separated at any 
indiscriminate point, whether the nearest the centre or the most dis- 
tant, and at the weakest part of such iron. 

Reply 3.—That such restriction as to length creates increased 
work and expense, without concomitant advantage. For one ship's 
chains, of 300 fathoms, as required by Lloyd’s rules, twenty proofs 
will be required instead of four, tending to avoid the testing the 
shackles, which must of necessity be done when several lengths are 
proved together. 

Reply 4.—That, as it only takes about four minutes to put seventy- 
five fathoms into the machine, and four minutes after testing from 
the machine on to the examining bench, it will be perceived how great 
the saving of time when this is done for four times instead of twen'y times, 
in single lengths. lt, therefore, becomes highly important to main- 
tain the power to use the extended length, limited to seventy-five 
fathoms, as practised at Lloyd’s machine, and which has been found 
so perfect and economical in practice. 

Clause No. 2.—“ The cylinder shall be sufficiently long to allow of 
fifteen fathoms of chain being tested without the necessity for 
taking a fresh hold to complete the strain.” 

Repiy.—That without inquiring why this restriction is required, I 
have only to state that having the unusual length of ten feet of 

iston rod, and as the manufacturers see it wise to test their chains 
fore they send them to Lloyd's public test, so as to secure their 
passing, with the least fault, it has been most unusual to have a 
second hold upon the chains. Therefore, this clause does not affect 
Lloyd's machine. 

Clause No. 3.—‘* The apparatus shall, in addition to the gun metal 
plunger, valves, and pressure gauges ordinarily fitted, be provided 
with levers and dead weight, sufficient to test the accuracy of the 
machine and the strain actually applied to the cable. ‘These levers 
and dead weight should range to 25 per cent of the full power of 
the machine.” 

Reply.—That, although I do not think it necessary under the 
present arrangement of Lloyd's machine, if insisted upon, and with 
the permission of the committee, they might be applied very readily 
at a moderate cost. Tuos. M, GLapsronz, C.E., 
Engineer and Superintendent to Lloyd’s Registry 
Lloyd's Proving House, of British and Foreign Shipping. 
Nov. 39th, 1864, 





1, London-street, E.C., 10th Dec., 1864. 

Sir,—1n compliance with your request that we should conduct 
certain trials to ascertain if there is any differential value in the 
testing of chains of various lengths, say from 15 fathoms to 75 
fathoms, we beg to state that the effect of these trials was to us 
quite conclusive, and satisfied us that there was no appreciable 
variation in the tensile strain throughout the length of the chain 
under test. 

This to our minds was evident by the manner in which the ex- 
perimental links were broken when placed at equal distances through- 
out the testing chain. 

We return your statement of results of the experiments referred 
to, certified by us.—We are, Sir, your obedient servants, 

(Signed) Rosert Davison, 
Member Institute Civil Engineers, 


D. K. Cuarx, 
Member Institute Civil Engineers, 


1, London-street, City. 


11, Adam-street, Adelphi, W.C. 





Minute on Testine Links at Dirrerent Distances FROM THE 
Foxrck Emp.oyen. 
London, 9th December, 1864, 

Two experiments on lin. links placed between—jive 15 fathoms of 
ijin. chain for breaking—No. 1 being next the hydraulic ram. 

ist.—Five links of lin. s(ud. 

2nd.—Five ditto lin. open, without studs. 

The following is the order in which they stood, and assuming 
them to be 15 fathoms between each point from ram, at the numbers 


given. 
Hypravuic Ram. 
; 115 fath.2 3 4 5 
| | 8a) oe — Cre 0 $0 — me 75 F, 
ORDER OF BREAKAGE, STUD LINKS. 
: 3 — dq 2 1 
| | a= ee ee ee ee ee ee ee ee 0 ee oe oe 75 F. 
— not broken, 
ORDER OF BREAKAGE, OPEN LINKS. 
ann 3 1 2 _ 4 
| | eel rn pes ecespererpanartepareniiay 75 F. 





The stud links were of best-best Staffordshire iron, and the 
open links of Thorneycroft and Co.’s best-best Staffordshire iron 
from one bar of full size. The whole was shown to be of the very 
highest ey of iron, as some at the fracture were reduced 
— din. in diameter. 

Billingham, the chain maker, who made the links, proved his 


excellent workmanship, as in no case was there found the smallest 
defect in his welds, so that the links broke out of the solid iron. 





| 


The open links were from 10in. to 10jin. before proof. After 
proof, No. 4, not broken, was found to be elongated to 12hin. 

These experiments were made at Lloyd’s proving house, 8th and 
9th Dec., 1864. 


(Signed) Tuomas M. Guapstone, C.E. 
The above certified correct, 
(Signed) Rosert Davison, 
Member Institute Civil Engineers, 
(Signed) D. K. Cuark, 


Member Institute Civil Engineers. 





Proving House, Poplar, London, 22nd February, 1865. 

Yesterday the Proving House Committee met at the proving 
establishment, and as the lever apparatus, designed and supplied by 
Messrs. Maudslay, Sons, and Field, was completed and in position 
at 75 fathoms from the hydraulic ram, they at once proceeded to 
inspect the same. 

In the first place it was shown that the levers were carefully 
adjusted, very sensitive and very powerful. 

A }fin. stud chain having been applied, one end being attached 
to the levers and the other to the ram, on the force of sixteen tons 
(being the full Admiralty test) being put upon it, simultaneously the 
new levers and the hydraulic steelyard rose, thereby indicating 
— immediate action and a perfect concordance with each 
other, 

Secondly, four lin. links (without studs) each 10iin. long, were 

laced between several lengths of 150 fathoms Jin. chain; No. 1 
; ing at the end of the first length, or that nearest to the hydraulic 
orce. 

When the strain had reached twenty tons (eight tons beyond the 
Admiralty proof), these four links were examined, and on measure- 
ment it was found that they had elongated in the following order :— 
No. 1 to 10}, 2 to 10, 3 to 1074, 4 to 10}; showing in favour of 
No. 3. After this, the force was increased until a fracture should 
take place, when No. 3, or the link at 45 fathoms from the power 
gave way, and the point of fracture showed a diminution in diameter 
of more than one-eighth of an iuch. 

On examining the three unbroken links they were found to have 
stretched severally, No. 1 to 119, 2 to 119, 4 to 11}, showing great 
distress, and all as being on the point of separation. 

Afterwards, the 1jin. chain was applied to the new levers and 
hydraulic ram, and again the lever and the steelyard acted with 
every precision up to forty-four tons, when an apparent discrepancy 
arose to 14 tons ; this, however, upon a more careful trial afterwards, 
was found to be under 5 cwt., to be accounted for by a link pressing 
crossways against one of the rollers, but which cannot be deemed 
any indication of any sensible difference, in action, between the 
distance of thirty yards and 150 yards, on the Admiralty proof being 
applied to cables. 

At the close of last week the new levers had been used up to fifty- 
two tons at the shorter and longer distances, and were then found to 
act in like manner in both situations. 

These experiments of yesterday were tried under the control of 
Mr. Crosland, representing Messrs. Maudslay, Sons, and Field, and 
having his own attention to the hydraulic steelyard, while one of 
their skilled workmen attended to the levers. 

I therefore respectfully submit the preceding as a faithful account 
of these operations, testing a great principle, and which, I trust, has 
confirmed my original views, upon which it pleased the committee 
to permit my construction of the plant at the Proving House, Poplar, 
and an answer to the allegations made to the Board of Trade. 

(Signed) Tuos. M. Guapstone. 

1 can truthfully confirm the above statement in every particular, 
having myself carefully conducted the above experiments on behalf 
of Messrs. Maudslay, Sons, and Field, engineers, and in presence of 
the Chairman and Proving House Committee of Lloyd’s Registry. 

(Signed) W. M. Crostanp, 


Assoc. Institute Civil Engineers. 
Lambeth, 23rd February, 1865. 





Lloyd’s Proving House, London, March 27, 1865. 
Messrs. Maudslay, Sons, and Field, Engineers, Lambeth. 

Dear Sirs,—The report to the Board of Trade from Messrs. Gallo- 
way and Gray on the subject of Chain and Anchor Testing Ma- 
chines under Mr. Laird’s Act, having been printed and published by 
order of the House of Commons, I am anxious to have from you a 
reply to the following questions, as that report has seriously affected 
Lloyd’s Proving House, planned and erected by me as their consult- 
ing engineer. 

You will, I doubt not, be able to give such answers as facts have 
~~ ae from the method you adopted and the experiments you 
made. 

First, then, I would ask :— 

1.—Whether at fifteen fathoms distance from the hydraulic force 
did not the steelyard of Lloyd’s testing machine respond correctly 
to the motion of the delicate and strong levers of your construction, 
made and placed for the purpose of the experiment ? 

2.—Whether, when the same were removed to seventy fathoms 
distance, the like results did or did not take place? 

3.—Whether, in the shorter or longer length there was found any 
such appreciable difference of force, that might interfere with the 
test of chain cables? 

4.—Whether, in trying all the intermediate parts by fracture of 
links or the distress thereon, it was found that there was any discern- 
able difference of strain ? 

5.—Whether it was found that a great part of the force was 
exerted in raising the chain from the bed or not ? 

6.—Whether, when the fi/teen fathoms is tested the chain is stretched 
perfectly tight like the string of a violin, but in seventy fathoms length the 
chain is never pulled out of the form of a curve; or rather a series of 
curves or festoons, or whether the deflection is not alike between each 
fifteen fathoms, if the pressure is on one single length, or on the 
series of lengths ? 

As these can be answered from your own experiments as taken 
under the independent direction of your Mr. Field, and of your 
officers, I am sure your will readily excuse this trouble to fortify the 
truth and to disperse error. With every consideration, I desire to 
subscribe “ell, 

Yours very faithfully, 
"Puos. M. GLADSTONE, 
Consulting Engineer and Superintendent, Lioyd’s 
Proving House, Poplar. 


Lambeth S., April 8, 1865. 

My Dear Sir,—I think that your letter of the 27th March may be 
replied to by answering the three following questicns, viz.:— _ 

Do the hydraulic levers and common levers fitted by us register 
the same amount of strain? 

Are all the links of a chain of the length of seventy-five fathoms 
subject to the same amount of strain when tested? 

And, is a chain of the length of seventy-five fathoms when sub- 
jected to the proof strain drawn up nearly into a straight line, or 
does it hang in curves? . 

In order to answer the first question some experiments were made 
with chains of seventy-five fathoms, of three sizes, fin., 14in., 1 fin. 
Both sets of levers were weighted to the proof strain of the chain 
tested, when the difference between the two levers was found to be, 
with the fin. chain 2°9, with 1jin. chain 2°5, with 1jin. chain “9 per 
cent. of the whole strain, showing that for all practical purposes 
they agreed. mye: 

To answer the second, four small gauged lin. links were placed 
at intermediate stations in the chain, when, as you will see from the 
enclosed detail of the experiment, they stretched as nearly alike 
as possible, that the first that broke was one of the intermediate ones, 
while the remainder all showed signs of fracture. 

At the proof strain, with the t chain, it was found to be not 
more than 1}in. out of the straight line at the centre between the 
fifteen fathom stations, or 3 in 2,160. : 

I have not said anything about the levers at fifteen fathoms 








because it must be evident that if the levers 
they must do so at fifteen ? 
Hoping I have answered ali your questions satisfactorily, I remain 
yours sincerely, 
Signed) 


(Gi 
P.S.—I enclose the details of the expeximents. 
Thomas M. Gladstone, Esq., C.B., &e. &e, 


agree at seventy-five 


Josuua Fietp, 





EXPERIMENTS. 
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Experiments to show the equality of strain throughout the seventy- 
five fathoms length. A gauged link being placed at intermediate 
stations, No. 1 being next the hydraulic force. 





No. 1 {lin. link, 10}/104 with 20 tons|113 with 37 tons\much bent, 
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LauncH or THE Iron-chap Lonp Warpex.—On Saturday last 
another important addition was made to our fleet of iron-clad 
vessels of war by the launch from Chatham Dockyard of the fine 
wooden armour-plated frigate Lord Warden. In the Lord Warden 
the navy has now obtained, what has long been sought—namely, 
a very broad, flat floor, well calculated to sustain the ponderous 
armour encasing the sides of the ship, and one which can hardly 
fail—if the naval view of the subject is correct—to keep her 
upright and steady even in a beam sea, when vessels of the old 
type +vould be rolling violently. This important change in the 
vertical sections of the Lord Warden—which may be described as 
being constructed on the U, in contradistinction to the V-shaped 
principle — renders it obvious that in a plunging sea the vessel 
will be greatly obstructed by the water in its descent, while 
vessels formed with V sections will cleave it like a hatchet. But 
perhaps the chief novelty noticeable in the Lord Warden, as she 
lay on her cradle, was her long bow, thrust out far in advance 
of the stem of the frigate. This projecting prow, hidden as it 
will be under the water, will take fatal effect on any ship with 
which the Lord Warden may be brought into contact, should she 
ever be used as a ram for running-down purposes, for which her 
enormous size, weight, and strength eminently fit her. This pro- 
jecting prow, while adapted for offensive purposes, also plays the 
double part of giving strength and buoyancy to the heavy bow 
above the water, on which is placed a battery, which again is 
another new feature introduced into this vessel. It possesses such 
buoyancy that although the armour is to be carried all round the 
bow aloft, and over two decks, so that no less than four 110- 
pounder guns firing right ahead are protected, yet the entire fore- 
part of the ship is probably more satisfactorily “ water-borne ” than 
the bows even of those frigates which carry no armour at all. 
Unlike most of the iron-clad frigates hitherto constructed, the Lord 
Warden was launched on Saturday with a considerable portion of 
her armour-plating already bolted to her sides. The remainder wiit 
be placed on the frigate as soon as she is docked. The whole of it, 
supplied by the firm of Messrs. John Brown and Co., of the Atlas 
Works, Sheffield, is of the best description of rolled iron yet sent 
out by that firm. Provision is made for plating the hull well down 
under water, the port sills being nowhere less than 8ft. 6in. above 
the load line, and almost the full thickness of armour will be main- 
tained all round the bow. The armour-plating itself is 5}in. in 
thickness from the lower edge to 2ft. above the water's surface, and 
all round the battery, where the usual 4}in. armour is placed, an 
extra iron skin plating, an inch and a half in thickness, has been 
worked upon the frames of the ship bebind the outer planking. 
The total thickness of the sides of the Lord Warden, therefore, along 
her broadsides is 37in., or nearly half a foot greater than that of any 
other armoured frigate yet constructed. This thickness of wood 
and iron is obtained by 5}in. of iron, 10in. of teak planking, 13}in. 
of solid oak frame, and 8in. of wood planking. The thickness of 
the sides in the wake of the gun battery is 33in., which is thus 
obtained—4}in. of armour plating, 9in. of wood backing, 1}in. of 
iron plate, 12in. of solid oak frame, and, lastly, Gin. of planking. The 
total quantity of armour which the Lord Warden will carry will be 
about 1,400 tons. Notwithstanding this enormous weight, the im- 
portant element of speed has not been sacrified. On the contrary, 
her speed is to exceed that of any wooden built frigate yet afloat, 
whether with or without armour, the stipulations of her designer 
being that she shall average, at a trial speed, 14 knots per hour. 
Her engines, which are in course of manufacture, are to be of a 
nominal horse power of 1,000, but to be capable of being worked up 
to six times that power, or, in other words, are expected to develope 
no less than 6,000 indicated horse power, which is equal to engines 
of 1,500-horse power constructed on the old model. This large 
increase of power will be procured by means of great expansion, 
surface condensation, superheating, and other modern steam engine 
improvements never before applied to an armour-plated frigate in 
this country. The after part of the ship has been braced and 
strengthened by a system of iron decks, knees, bulkheads, and flats, 
so arranged as to add enormously to the security of this portion of 
the hull, rendering it, in fact, nearly as stiff and rigid as an iron 
vessel, The bow of the ship—which, being built on the “ tumble 
home” principle, gives the frigate an exceedingly unsightly appear- 
ance—has likewise been greatly stre gthened by the introduc- 
tion of enormous masses of timber, braces, beams, and iron knees. 
As the tide ruse to its full height the operations of the master ship- 
wright’s staff, under Mr. Thornton and Mr. Dawson, for ——s 
away the remaining blocks of the frigate, were hurried forward. 
They were completed by 230, when Mr. Thornton, the master 
shipwright, who has ably superintended the construction of the 
frigate, led Lady Geraldine Edgecumbe, sister of Lord Mount- 
Edgecumbe, to the prow of the vessel, and explained to her the 
ceremony of launching the ship. Her ladyship then severed the 
cord which held the last remaining shores, and these, falling, 
released the huge mass, which instantly commenced moving down 
the ways into the water, amid the cheers of the spectators, repeated 
again and again. A large bower anchor checked the further pro- 
gress of the vessel, and she was subsequently brought up along- 
side the Chatham hulk. In proof of the solidity of her construc- 
tion it may be mentioned that her “break” at launching was 
represented by the smallest fraction. The following are the 
principal dimensions, &c., of the vessel :— 


Ft. In, 
Length between perpendiculars .. -+ ++ + 280 0 
Length of keelfor tonnage .. «+ ++ ** + 233 113 
Breadth, extreme ih ae we ee ae 58 9 
Breadth for tonnage .. «» ++ ++ ** ** 57 2 
Breadth moulded ee ee 56 : 
Depth in hold a ae ek Se Se oe 20 : 
Distance between ports .. «- +« . : 


Height vinden, 4067 26-04 ‘tons ; displacement, 7,675 tons. ' 
The Lord Warden will immediately receive her iron masts, which 
have been manufactured by the Woodside Graving Dock Company, 
and also her boilers, condensers, and other heavy portions of her 
engines and machinery, after which she will be placed in one of 
the vacant docks at’ Chatham, to have the remainder of her 
armour-plating bolted to her sides, and to be equipped for sea, an 
operation which will occupy from four to six months. One of 
the new class of Amazon steam frigates, unarmoured, to be named 
the Blanche, is to be commenced on the slip at Chatham Dock- 
yard from which the Lord Warden was launched. 











June 2, 1865. _ 


ENGLAND TO THE ANTIPODES. 


A ost important era in ocean steam navigation in relation to the 
communication between England and the colonies was inaugurated 
on Thursday and Saturday last in the trial of the Panama, New 
Zealand, and Australian Royal Mail Company’s twin screw steam- 
ship Ruahine, & trial that was attended in every case with the most 
brilliant success, giving a promise of more rapid and regular 
communication than is existing at preseat between this country and 
the most vigorous and flourishing of our colonies, and also of 
increased dividends to the shareholders of an already very 
prosperous company, that up to the present time has performed the 
inter-colonial mail service between Sydney and New Zealand and 
the various provinces of the latter colony, and for which a subsidy of 
£42,000 is paid. The establishment of a direct mail and passenger 
route between New Zealand and England, via Panama, has been 
freely agitated in the colony, and urged upon the attention of the 
Government for some time past, and at length the required direct 
service has been sanctioned and will be opened by tke Ruahine, the 
first completed of several vessels building by the company to run 
between Panamaand Wellington, New Zealand. It is stated that 
by running boats direct between these two ports the distance 
between England and New Zealand will be shortened by 2,000 
miles, as compared with the present route via Point de Galle; 
while at the same time the always disagreeable voyage round Cape 
Horn, with its attendant dangers of storms, fogs, and icebergs, will 
be avoided, and thus render the passage to England from Sydney 
via New Zealand and Panama far preferable in the opinion of the 
public to the old route by Point de Galle and Suez. In building 
vessels, however, to run between New Zealand and Panama there 
were two paramount considerations that had to be entertained in 
preference to all others. The first was that, by the terms of the 
contract entered into by the company with the Government, a 
speed of 10 knots had to be made from port to port. The second 
consideration was, as the distance between the two ports is 7,200 
miles, the selection of an efficient form of vessel and description of 
engine, with a sufficient fuel-carrying capacity. A brief description 
of the Ruahine, and of the trial she has undergone so far, will best 
show how far these considerations have been met, and what are the 
chances of the company successfully carrying out the conditions of 
their contract; the exact terms of the contract being that if the 
mail service is performed between Panama and New Zealand at a 
10 knot speed the company shall receive a subsidy of £110,000. 
This part of the service between England and New Zealand will be 
done by the Company’s own boats, but the Atlantic part of the 
service, from Colon to Southampton, will be done by the boats of 
the West India Royal Mail Company, who thus participate in the 
general scheme, and give considerable prestige to the younger 
company’s success in their undertaking. ‘The chief duties of the 
boats will be the conveyance of the mails, passengers, and specie, 
with but very light goods as cargo. ‘I'here are six lines of first- 
class steamships all converging at Colon, and it is not unreasonably 
expected that all these lines will be to a certain extent “feeders” to 
the new line. Reverting. however, to the Ruahine—she is a vessel 
of 1,640 tons builders’ measurement; 280ft. length between 
perpendiculars ; 34ft. Gin. moulded breadth, with a depth of 28ft. 
from top of keel to the underside of her spar deck. Her load 
draught is 18ft., and her load displacement 2,440 tons. She is fitted 
with two pairs of engines of the combined nominal power of 
400-horse, nominal, with two pairs of annular cylinders, the diameter 
of the inner cylinders being 26-5in., and of the outer ones 62:5in., 
the length of stroke being 2ft. Working independently, as is now 
the rule with twin screw engines, they drive two three-bladed 
screws, having a diameter of 10ft. Gin. and a pitch of 18ft. 6in. 
The boilers—and this is one of the peculiarities of the vessel—are 
only on a moderate scale, with ten furnaces, having a fire-bar 
surface of 200 square feet. The surface condensers are Davison’s 
patent, the water passing through the tubes with the steam on the 
outside of the tubes, with one air pump and one circulating pump 
to each condenser, both of which are driven direct from the piston ; 
so that these condensers can be used in the ordinary way without 
any further trouble than closing one valve and opening a cock, 
without even slowing the engines. Messrs. J. and W. Dudgeon, of 
Millwall, are the builders of the Ruahine and her engines. The 
wind may be said to be nearly abeam each way on the run between 
Wellington and Panama, and as the Ruahine is being rigged she 
will be enabled to take due advantage of this circumstance; but, 
putting aside considerations of advantage to be derived from the 
vessel’s canvas, her coal bunkers have a measured stowage for 
1,200 tons of fuel—much beyond what her requirements would be 
if steaming at full power all the distance. In her external appear- 
auce the ltuahine is a bold, handsome-looking vessel. Inside she 
has a wonderful amount of accommodation for a vessel of her 
tonnage, carrying on her main deek berths for 70 first-class 
passengers, 46 second-class passengers, and 70 third-class passen- 
gers. Her aiter saloon, 77ft. in length, is richly, yet chastely fitted, 
the predominaut colour of the fittings and upholstery work being a 
pale sea green. 

The first trial of the ship took place on Thursday, when she left 
the City Canal at 2°15 p.m. for the Maplin Sands, drawing 15ft. 3in. 
of water aft and 14ft. 3in. forward, having 350 tons of the “ naviga- 
tion steam coal” on board, of the kind stored at Portsmouth Dock- 
yard for the exclusive use of her Majesty’s yachts. The tide was 
at high water, with the wind light from S.S.W. It was the 
builders’ trial day, Messrs. Dudgeon very justly desiring to have 
a quiet day’s experience of the ship’s power of steaming under 
ordivary circumstances, and without any effort being made in the 
engine-room to “push” the ship in any way. This wish of the 
builders’ was strictly adhered to throughout the day, and under 
these wholesome conditions the following very satisfactory results 
were attained :—Steaming down the river with the first of the ebb 
tide, Erith pier was passed at 2.45 p.m., the engines making 88 
revolutions, with a steam pressure of 261b., and a vacuum of 27in. 
and 26hin., the distance gone over since starting being 10 land 
miles, the time 30 minutes, and the rate of the ship’s speed 20 land 
miles per hour. In running past the measured mile in Long Reach 
the wind freshened to a force of from th,._ to four on the vessel's 
starboard bow, and the revolutions of the engines were at the 
reduced rate of 82 and 84, as it was not at first intended to time the 
ship in going over the measured course ; but the distance was done 
in 3min. 52 sec., which gave the ship a speed of 15°517 knots, 
nautical. Gravesend town pier, 19} miles from Blackwall, was 
passed just within the hour, and in 1unning through the Lower 
Hope the ship was timed over the Admiralty measured course, her 
time in completing the mile being 3 min. 45 sec., and her speed 
16 knots, the :evolutions of the engines being 86, both starboard 
aud port, the steam pressure 26 1b., and the vacuum still maintain- 
ing its rate of 26}in. and 27iiu. In all this work, as, in fact, in the 
entire distance to the Maplin Sands and the Nore Light-vessel, 
the ship had the tide with her, but the rate at which the vessel was 
going exceeded the anticipations of all on board. So far as the run 
down the Thames may be looked upon as a test of the ship’s speed, 
it will suffice to say that the entire distance between Blackwall 
pier and the Nore Light-vessel—a measured distance, as shown by 
‘*Pryce’s Distance and Knot-tables,” of 42 land miles—was done in 
2 hours 5 min., including stoppazes and easing of the engines 
caused by other vessels being at times in the Ruabine’s course 
ahead. 

After passing the Nore Light the Ruahine was taken to the 
Admiralty official trial measured-mile course off the Maplin Sands, 
and given a turn over the course each way, with and against the 
tide, her time being taken with the same impartial strictness that is 
observed on board ber Majesty’s ships on their trials, but without 
their exceptional measures in the stokehole or engine-room, which 
can never afterwards be repeated in fair steaming at sea. The two 
runs were accomplished as follows :—No. 1, with tide—time, 4 min. 
2 sec.; speed of ship, 14:876 knots. No. 2, against tide—time, 
4 min. 41 sec.; speed of ship, 12811 knots; mean speed of the 
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ship, 15-843 knots; revolutions of the engines, 90; pressure of 
steam, 251b.; vacuum, 26}in. and 27in. 

This concluded the trial of the ship on Thursday, and after com- 
ing off the last mile her course was laid up the river for Gravesend, 
where she remained in readiness for her Saturday’s trip. The 
vessel started from off Gravesend on her second trip on Saturday, 
about 2 p.m., with a party of upwards of 200 ladies and gentlemen 
on board, including, among the latter, Lord Claud Hamilton, cbhair- 
man of the company, with several directors, and the secretary, Mr. 
Worley ; Sir Charles Clifford and Sir Daniel Cooper, from Sydney 
and New Zealand ; Admirals the Earl of Lauderdale and Sir Edward 
Belcher; Hon. Ralph Dutton, M.P.; Captains, R.N., Cospatrick, 
B. Hamilton, G. Blane, H. Caldwell, C.B., commanding her Majesty's 
ship Asia and the Portsmouth Stesm Reserve; T. E. Symonds, J. 
Kennedy, C.B., Mr. John Dinnen, inspector of machinery afloat to 
the Admiralty; Messrs. Lubbock and Roberts, of the City; Mr. 
Gellattley (Dunbar and Co.), Captain Benson, lately of the General 
sterm ship Argo, &c. 

On reaching the Nore Lighbt-vessel, off Sheerness, the time was 
taken thence to the Mouse Light-vessel, the extremity of the 
vessel’s intended trip for the day, and the distance was accomplished 
in 21 min. 31 sec., giving the ship a speed, with the tide, of over 
fifteen knots. When the ship’s engines were going at the highest 
rate of speed the fuel burnt was measured by the representatives of 
the company and Messrs. Dudgeon, and was found to be at the rate 
of one ton per hour—that is, one ton of coal burnt in the furnaces 
for the rate of speed the ship attained, the pressure of steam during 
the hour the measurement was taken commencing at 25 lb., and 
ending with 27 lb. It is confidently anticipated that the Ruahine 
will make the passage between Panama and Wellington, New 
Zealand, and vice versa, in the space of twenty-five days; and that 
the entire passage from Wellington to Southampton will be accom- 
plished in forty-five days. Captain Bird, formerly of the General 
Steamship Company’s steamers Golden Fleece and Lady Jocelyn, is 
the commander of the Ruahine. In returning to Gravesend the 
numerous company on board sat down to a sumptuous deéjeriner, 
provided by Mr. Atkins, of Tilbury. The vessel reached Gravesend 
about 7 p.m., and landed her freight at Tilbury pier, whence a spe- 
cial train conveyed them to town.— Times. 








INSTITUTION OF CIVIL ENGINEERS. 


Mr. Joun Rosinson M’Cuean, F.R.A.S., as President of this In- 
stitution, gave a conversazione on Tuesday evening last, the 30th 
ult., which was most numerously attended; the general company, 
which comprised upwards of 700 persons, included the Duke of 
Sutherland, the Earl of Shrewsbury, the Earl of Rosse, Mr. Baron 
Bramwell, Vice-Chancellor Sir W. P. Wood, Lord R. Grosvenor, 
M.P., General Sir John Burgoyne, General Sir F. Abbott, Sir John 
Bowring, Sir Rowland Hill. Sir Robert Kane, Colonel Sir George 
Everest, Colonel Sykes, M.P., Colonel McMurdo, Colonel Askwith, 
R.A., Sir John Rennie, Mr. A. J. Beresford Hope, Colonel Strange, 
Colonel Shafto Adair, Sir Charles Fox, Mr. Adair, M.P., Mr. C. 
Forster, M.P., Mr. Ayrton, M.P., Mr. Pender, M.P., Mr. R. W. 
Crawford, M.P., Mr. Tite, M.P., Mr. H. Robertson, M.P., Sir C. 
sright, Mr. Bidder, Mr. Hawkshaw, Mr. Fowler, Mr. Gregory, Mr. 
W. H. Barlow, Mr. Cubitt, Mr. Fairbairn, Mr. Vignoles, Mr. Murray, 
Mr. Whitworth, Mr. R. Hunt, Dr. Percy, Mr. Gravatt, Professor 
Willis, Professor Donaldson, Professor Partridge, Captain Eyre 
Shaw, Mr. John Crawford, Mr. N. Gould, Mr. C. Brooke, Captain 
Galton, R.E., Mr. Turnbull, Mr. McConnell, Mr. T. H. Brooking, 
Mr. E. J. Reed, Captain O’Brien, Mr. Carpmael, Mr. A. Giles, 
Captain Arrow, Mr. Ogilvie, Mr. J. Mitchell, Mr. T. H.Wyatt, Mr. M. 
Digby Wyatt, Mr. D. Macgregor, Mr. Ravenhill, Mr. Humphreys, 
Mr. J. Matthew, Mr. Maudslay, Mr. Edwin Clark, Mr. E. Woods, 
Mr. Shields, Mr. Haywood, Mr. Tolmé, Mr. Greaves, Mr. Berkley, 
Mr. E. A. Cowper, Mr. M. Scott, Mr. Coode, Mr. Woodhouse, Mr. 
N. Robson, Mr. Macdougall Smith, Dr. Farr, Dr. Hastings, Mr. 
Redman, Mr. Conybeare, Mr. E. Crosley, Mr. G. Godwin, Mr. 
Sibson, Mr. T. H. Hills, Mr. Elliott, Mr. J. T. Leather, Mr. Bethell, 
Mr. Bessemer, Mr. Charles Lucas, Mr. Bridges Adams, Mr. W. H. 
Russell, Mr. Jellicoe, Mr. Bird, Mr. J. Freeman, Mr. Z. Coli-urn, 
Mr. Cawkwell, Mr. Allport, Mr. J. Walker, Mr. Vardon, Mr. W. 
Longman, Mr. Mark Lemon, Mr. Crace, Mr. G. C. Street, Major 
Webb, Captain E. Walter, Mr. G. Chester, Mr. Ansdell, Mr. 0. 
Laudseer, Mr. T. Landseer, Mr. C. Hughe, Mr. L. Hughe, Mr. G. 
R. Ward, Mr. G. C. Stanfield, Mr. J. Tant, Mr. Fahly, &., with 
Mr. Charles Manby, F’.R.S., hon. secretary, and Mr. James Forrest, 
the secretary. 





Tue Hich Lever Brinege across tHe Severn.—The report of 
the referees upon this important undertaking has been issued, and is 
favourable to the promoters. The engineers, Messrs. Fowler and 
Fulton, propose that the railway shall be increased to 120ft. above 
the mean tide level, instead of 115ft. as at present proposed, so that 
it would not be necessary, under ordinary circumstances, for above 
10 per cent. of the tonnage vessels passing up and down the Severn 
to lower their top-gallant masts, which, with proper rigging, ought 
only to be an operation of about half an hour. Messrs. Fowler and 
Fulton propose that the span of the main opening of the bridge 
shall be 600ft., which exceeds that of any bridge in the kingdom, 
and is as wide as the Thames at Southwark. The referees conclude 
their report as follows :—Upon the whole the referees are of opinion 
that, if the proposed new communication between the metropolis 
and South Wales shall be considered to afford important advantages 
to the public, the objections which have been raised against the pro- 
posed bridge upon engineering grounds are not such as to justify the 
rejection of the scheme. 

Tue Firreen Pounps’ Rirtes—In 1864 the Council of the 
National Rifle Asssociation offered a prize to be competed for at 
2,000 yards’ distance with rifles of 15 lb. weight, with telescopes 
attached, and firing percussion shells as well as bullets, At one of 
the general meetings of the Association the reasons for offering the 
prize were thus given:—‘* We have heard that in the Confederate 
states rifles of considerable weight, to which two men are attached, 
one carrying the rifle and the other the kit, have been doing, with 
telescope sights, extraordinary execution against artillery at 2,000 
yards, the Council have therefore resolved to give notice of a prize 
for competition with rifles of any bore at 2,000 yards, with telescope 
sights, the weight of the rifle being 151b. Mr. Rigby and Mr. 
Whitworth think that with a limit of 15 Ib. rifles may be got from 
which leaden shells like Metford’s or Norton’s might be fired, and 
which, with telescope sights, will shoot as accurately at 2,000 yards 
as a 10 1b. rifle at 1,000 yards. A corps armed with such rifles 
would be a most formidable body for any artillery to contend with.” 

THe Wuirenat, axnp Warertoo Ramway. — Arrangements 
have now been completed which will admit of the commencement of 
the works of this proposed railway immediately on the necessary 
Parliamentary powers being obtained. The bill has passed the 
Commons, it is now unopposed in the Lords, and. in afew days it 
may be expected to receive the royal assent. The railway is to be 
worked on the pneumatic principle, and is to be carried under the 
river Thames from Scotland-yard to the Waterloo Station of the 
London and South-Western. The work must, of course, be finished 
before the wall of the Thames Embankment on the north side is 
built up, hence the necessity of pushing forward the preliminary 
arrangements as quickly as possible. The railway will be formed 
by an iron tube 12ft. in diameter, sunk into the bed of the river and 
supported on piers—a bridge, in fact, built in and not over the 
water. The iron tubes will be made by Messrs. Samuda, and the 
laying of the tube and the other works will be undertaken by 
Messrs. Brassey and Co. The principle upon which the line will be 
worked will be the same as that adopted on the experimental railway 
in the grounds of the Crystal Palace. The machinery will be on the 
Surrey side at the York-road station. The whole of the works will 
be completed in twelve months from the date of the commencement. 
The cost of the undertaking will be about £130,000. The total 
weight of iron in the tube will be about 5,000 tons, and it will be 
suok in four separate sections.—Railway News. 





Somersetsuire Inon.—The Ham iron mine, near Shepton Mallett, 
Somerset, after having been a long time neglected, is about to be 
worked again. It is expected that upwards of forty men will be 
employed in the mine during the present week, and no doubt the 
number will be considerably augmented as soon as the tramwa: 
are laid down and things are in a more business-like state. e 
hear it is contemplat ed erecting two smelting furnaces, which will 
employ a great many men and prove very advantageous to the 
trade of Shepton Mallett.—Colliery Guardian. 


New Gas ror Mortve Enatnes.—The Motor Lenoir has achieved 
considerable success, but its application is limited to the supply and 
cost of the gas required to work it; and it is said that av engineer 
of Lyons, M. Million, bas bit upon an —— which is likely to 
have a great effect iu extending the use of that or other motors in 
which power is obtained by the explosion of mixed gases. The 
problem is to find a gaseous mixture which takes fire easily and 
rapidly, and which can be produced in almost any place at alow 
cost. This desideratum is believed to have been discovered in the 
gases which are given out when steam is made to pass over coke 
ina state of incandescence, or, in other words, in a mixture com- 
posed of oxide of carbon and carburetted hydrogen. The subject 
has been introduced in a lecture at the Sorboune, and before the 
Scientific Association of Paris, by MM. Schlesing and Demondésir, 
the engineers of the tobacco manufactory, aud M. Troost, and has 
attracted considerable attention. In the experiments performed it 
was shown that, when oxide of carbon alone was introduced into 
a vertical tube, and fired by a spark from a Ruhmkorf coil intro- 
duced at the upper end, a blue flame appeared, and slowly traversed 
the tube until it reached the bottom; and that the introduction of a 
small quantity of hydrogen accelerated the combustion, and ca 
the flame to descend with greater rapidity. This was illustrated by 
a tube more than 18ft. long. Another experiment showed that, 
when the explosion was caused in a series of vertical tubes alter- 
nately connected together above and below, the flame, when 
ascending, traversed the tubes more quickly than when — 
The engineers meutioned are now carrying on a series of experi- 
ments to ascertain the most economical mixture of these gases with 
atmospheric air for motive purposes, and is considered to be 
almost certain. It must not be forgotten, however, that, although 
the new system may supply a cheaper and possibly more effective 
motive power, it will have one drawback that does not attach to the 
Lenoir motor, which can be used in workshops and other places 
where it would be impossible or inconvenient to introduce a fur- 
nace, As steam will be required to produce the gaseous mixture 
the new motor will come into direct competition with the steam 
engine, which the motor Lenoir does not.—Journal of the Society of 
Arts, 

Amantic TeLEGRAPH.—On the afternoon of Monday last, the 
29th ult., amidst the cheers of the workmen and of a large concourse 
of gentlemen interested in the success of this undertaking, the last 
portion of the new Atlantic cable (manufactured at the works of the 
Telegraph Construction and Maintenance Co., Limited, Morden 
Wharf, East Greenwich) passed over the rollers into the huge iron 
tank prepared to receive it. Most of the guests, about 150 in 
number, invited to do honour to the occasion, afterwards adjourned 
to the Ship tavern, where a sumptuous diner & la Russe had been 
prepared, which was presided over by J. Pender, Esq., M.P., chair- 
man of the above company and also a director of the Atlantic 
Telegraph Company. Amongst those present were the Right Hon, 
J. Stewart Wortley, chairman of the Atlantic Telegraph Company. 
Pro‘essors Wheatstone and Thomson, Lord Torrington, Admir 
Elliott, Captain J. Anderson, Messrs. Fairbairn, Crampton, Cyrus 
Field, J. Brassey, Hanbury, R. A. Glass, G. Elliot, J. A. Turner, 
M.P., D. Gooch, Brookin, C. J. Reed, W. Smith, G. Saward, &c. &c. 
After the toasts to the Queen, the President of the United States, 
the Prince of Wales, the Army and Navy coupled with the name of 
Admiral Elliott, and the British colonies frven we with the name of 
Mr. Brookin, had been proposed by Mr. Pender, and duly responded 
to, gratulatory speeches of some length and ability were made by 
Mr. Stewart Wortley and Mr. R. A. Glass, representing respectively 
the companies above mentioned. ‘Though the felicitations then and 
subsequently expressed may, in a few instances, have appeared pre- 
mature, and though we may occasionally have been somewhat 
reminded of the proceedings of the Mutual Admiration Societ 
(Unlimited), it must be admitted that there was some cause for self- 
gratulation, even at the present moment. Upwards of 2,300 miles 
of cable have been manufactured without the slightest hitch or 
difficulty, tested under pressure in salt water, and, in an electrical 
point of view, found to surpass all anticipations. “ We expected a 
good cable,” said the chairman of the Atlantic Company,” and we 
have got one better than we expected.” That this should be the 
case is fully explained by the improvement which, even since the 
period of the manufacture of the Persian Gulf core, has been 
effected in the electrical properties of gutta-percha. Some data on 
this point, to which we shall have occasion to refer on a future occa- 
sion, were kindly supplied to us by Mr. James Graves, Mr. May, and 
Mr. Willoughby Smith. Our thanks are due also to Mr, Clifford, 
Mr. Temple, and Mr. Brook, who atforded every required information 
in regard to the mechanical construction of the cable—the question 
which practically, under present conditions, is perhaps of greatest 
moment, in relation to the success of this enterprise and of future 
undertakings of a similar character. 





Tue Monr Cents Tunnet.—The Zimes’ correspondent writes as 
follows :—The first series of the official trials on the summit rail- 
way over the Mont Cenis was concluded last week, and I have 
received from a competent judge who was present a most satis- 
factory account of the result. The trials made expressly for the 
French Government were over two or three days before. At the 
subsequent trials the English and Austrian Governments were 
represented, Captain Tyler, R.E., being the commissioner for the 
former. The experiments were to be made with the loads and at 
the rate of speed required to carry out the programme of the pro- 
jectors for trains crossing the mountain between Susa and St. 
Michel, carrying, that is to say, fifty passengers, their baggage, and 
the mail, and performing the distance in 4} hours. But it appears 
that, throughout the trials, the stipulated speed was greatly 
exceeded. ‘he portion of the high road over the Cenis that has 
been granted for the railway line is the outside, skirting, that is to 
say, the edge of the precipice; and this may sound a little alarming, 
suggestive of a peep down into the abyss out of the carriage 
windows, and of the cliff crumbling under the weight of a pon- 
derous train. But it is plain that measures had to be taken to 
obviate even the shadow of such an awful risk; and persons who 
have well examined and repeatedly travelled over the portion of the 
line already constructed, have expressed’ a most decided opinion 
that no saler railway can be made. It is hardly necessary to say 
that, until the contractors had thoroughly satisfied themselves of 
the possibility of securing complete safety, it would have been folly 
for them to embark at all in the busiv.ess. Such an accident asa train 
tumbling off the Mont Cenis would belikely toshutitupforever. Next 
month the trials for goods trains are to come off. The experi- 
mental engines have been running on the mountain with } of 
from 15 to 20 tons, and at the rate of from 12 to 18 kilometres per 
hour, on gradients of 1 in 13 and curves of 40 metres radius, I 
think this will be admitted to be rather a novelty in steam locomo- 
tion. It seems now scarcely to admit of a doubt that in the course 
of the summer of 1866, in time for the autumnal stream of travellers 
into Italy, the Mont Cenis will be traversed by rail in 4} hours, or 
even less, from St. Michel to Susa, now a tedious diligence journey, 
on wheels or sledge, according to season, lasting more than dou 
that time. It is to be hoped that the department to which Captain 
Tyler makes his report will not have any objection to publish it, 
The matter is one of great interest to the travelling public, and also 
to the world of letters—of those, I mean which are constantly 
passing, in enormous numbers, between Italy and England, Now 
that the system of sorting letters in the train is so generally adopted, 
barely 48 hours should elapse, when the Cenis Railway is o; 
between their departure from London and their delivery into 
Florence, 
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PITCHER’S SELF-ADJUSTING PIPE WRENCH. 


Tue nature of this invention, by Mr. Gurdon W. Pitcher, 11, 
Cullom-street, London, consists in constructing a wrench in such 
a manner that it will accommodate itself to several sizes of pipe 
without being adjusted, while the instrument is inexpensive, 
durable, and of a most convenient form. ; 

Fig. 1 is a side elevation of the improved wrench; Fig. 2, a 
longitudinal section; and Fig. 3 a plan of the same. Like letters 
refer to corresponding parts in each of the figures. 

The body A and the handle B of this wrench may be advan- 
tageously constructed of malleable cast or wrought iron. The 
handle B is cheaply and advantageously constructed of a piece of 
iron pipe. The eccentric C is best made of tempered steel, and the 
minor parts may be formed of any suitable material. 
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The body A is curved, as shown in Figs. 1 and 2, to form one 
jaw for holding the pipe. For a second jaw a toothed or serrated 
eccentric C is employed, which works in a slot D, Fig. 3, on an 
axis a permanently fixed in the projection§ or ears on the body of 
the wrench at either side of the slot D. The eccentric C has teeth 
formed upon a portion of its peripbery, as clearly shown in Fig. 2, 
and for convenience is provided with stops b, Figs. 1 and 3, to 

revent said eccentric coming in immediate contact with the jaw 
ormed on the body A. The eccentric C is also provided with a 
circular handle c for drawing back said eccentric from the curved 
end of the body A sufficiently to freely admit the pipe or other 
round piece of metal on which it may be desired to operate. 

The upper or serrated part of the ecceutric C forming one jaw, is 
drawn towards the curved end of the body A, forming the other 
jaw, by means of a chain E fixed at one end, by means of a pin d, 
to the eccentric C, and at the other to a rod F, as shown in Fig. | 4 
or in any other convenient and suitable manner. This rod, formed 
with a boss or washer e on one end, extends partially through the 
body A and the handle B, as shown in Fig. 2, the said handle being 
hollow for this purpose, as well as for the purpose of combining 
strength with lightness in its construction. The handle B is open 
at the end adjacent to the body A, and closed at the opposite end. 
A spiral spring G is wound around the rod F, one end of which 
spring is fastened to said rod by means of a pin f, or may act 
against a boss formed on the end at the same point, and the 
opposite end acts against the shoulders g formed on the interior of 
the body A, as shown in Fig. 2. The handle B is screwed into 
the body A, so that it may be easily detached and replaced when 
required. The eccentric O, forming one jaw, having been with- 
drawn from the curved portion of the body A, joraing the other 
jaw, sufficiently to admit the pipe or other article, the spring @ 
acting upon the rod F to which the chain E is attached, draws 
back the lower part of the eccentric C, and forces the upper or 
serrated portion towards the curved end of the body A, thereby 
holding the pipe or other article securely between the jaws. The 
jaw or eccentric C is so arranged with reference to the curved part 
of the body B, and operated that the pipe placed between the two 
jaws is immovably held by the wrench, however much pressure 
| be applied to the handle B. 

t will be found convenient in practice to construct the wrenches 
of different sizes and strength for different classes of work, each 
being adapted to pipes of any size within such limits as may be 
found most desirable, 





A Frencu Ram.—The bronze spur of the iron plated ram Taureau 
now building at ‘loulon, has been cast in that port with complete 
success. This huge weapon weighs 11,132 kilogrammes, It has 
been conveyed to the dockyard at the Mourillon, where it is to be 
fixed. The deck of the Taureau is plated with iron. The iron 
plating is not to be fixed on the sides of the ship until she is launched. 

he Taureau is not to carry any guns. It is expected that she will 
sink any vessel that she can succeed in striking with her spur, 


Frencn Proaress.—(rom our Correspondent.)—The department 
of the Morbilian bas been authorised to borrow a sum of £32,000 
which will be applied to the prosecution of “ vicinal” railways, 
The journals of the Loire-Inféreure announce the inaugurition of 
a service of passengers between Nantes and Niort, by a locomotive 
on the Lotz system running on ordinary roads without rails. The 
machine just tried is named L’Avenir. It weighs seventeen tons, 
including its stock of water and coal, and the conductor turns it 
about with as much ease as a pilot mancouvres a steamer. 

Accrpents oN AvustaiAN Rartways.—From an official compilation 
of the returns of the different Austrian railways for 1863, it appears 
that in that year there were sixty-seven accidents to goods and 
passenger trains, by which seventy-seven persons were killed, and 
fifty-six more or less injured. As compared with the preceding 
year, there were, in 1863, thirty-five less accidents, and there was a 
decrease of fourteen in the number killed and of twenty-seven in 
the number of injured. It is worthy of notice that amongst the 
thirteen millions of passengers conveyed only one was killed and 
ei ht injured, or one in 1,625,000, by far the greater part of the 
killed and maimed being officials and workmen employed on the 
different lines, 

Foreign anp Cotontan Jorrines.—The largest and fastest steam 
troopship in the world is just about to be equipped for trial in 
Rochefort harbour. The Intrépide, commenced on September 2nd, 
1858, as vessel of the second class, being still on the slips at the 
moment of the revolution effected in the naval marine by the 
invention of ironclads, has been transformed into a transport of 
5,000 tons, but preserving the admirable lines and powerful engines 
of the fastest description of vessels. The large dimensions of this 
new type of transport will permit the simultaneous embarkation of 
a small corps d’armée, consisting of a brigade of infantry, two regi- 
ments of cavalry, and two batteries of artillery, together with the 
camp equipage, baggage, ammunition, and provisions for a six 
months’ campaign. : 








MARTIN’S IMPROVED ANCHORS. 


Tas invention, patented by Francois Martin, of Acton, Mid- 
dlesex, relates to improvements in that description of anchors where 
both flukes or palms are arranged to enter the ground together in 

lace of one only, as in the ordinary anchor; and part of the present 
improvements are intended tosimplify, and thus facilitate the con- 
struction of such anchors, thereby greatly reducing the cost of 
manufacture. 

Anchors constructed according to these improvements are also 
more effective and certain in their action; at the same time they are 
so -" ore as to offer less resistance when in the act of being 
raised, 

Fig. 1 shows a side view of an anchor constructed according to the 
first part of this invention ; Fig. 2isa plan, and Fig. 3 shows a plan 
and section of the arms and flukes, or palms, separately. In place of 
forming the shank a with a forked head, as heretofore on anchors 
of this character, the shank a is made from a bar by preference flat 
from end to end except near the head a', which is, in this arrange- 
ment of anchor, enlarged as shown, or the head may be formed with 
Ss ee palms, as shown in Fig. 1*. A circular hole or eye is 

ormed through the head a, to receive the V-shaped arms 8, 6, 
forming the flukes or palms of the anchor; a*, a*, are openings 
formed through the head a! to reduce the weight if required. 

By constructing the shank a in this manner it is much simplified, 
and the cost of manufacture greatly reduced. 

The second part of the invention consists in forming the head of 
the shank with projections or enlargements a’, a, on each side of the 
axis of the arms }, which serve as fulcra to withdraw the flukes or 
palms 6', 5!, backwards when the free end of the shank a begins to 
rise, thus lessening the amount of resistance at the point of holding 
when the anchor is in the act of being raised. 

The third part of the invention relates to several improved modes 
of mounting the V-shaped arms and flukes, or palms, in the circular 
eye formed in the head of the shank, and in the arrangement of 
resisting surfaces or stops, which determine the amount of axial 
movement of the arms 4 in either direction, when moved to a proper 
angle in relation to the shank a, at the time the anchor is taking 
hold. According to one mode of carrying out this as shown by 
Figs. 4 and 5 from the central part or axis on which the arms move 
or partially rotate in the eye in the head a! of the shank a, with a 
fixed circular collar or shoulder 6%, to fit into the circular eye of the 
shank. Theinner part (by preference at bx, J*), of this fixed collar 
or shoulder, is partially removed at each side or end thereof to form 
teeth or projections, which serve to arrest the further movement of 
the arms 6 on their central axis when such teeth or projections come 
in contact with plates or stops ax, ax, fixed on each side of the shank 
a, such fixed stops a*, a*, also serving to retain the axis of the arms 
in a central position in the eye of the shank. Another mode of 
securing or retaining the arms 6 in the eye or head of the shank 
consists in forming a curved recess * (or recesses), partly around 
the circumference of the central axis of the arms, and by inserting a 
key, 5‘, through the head of the shank (as shown at Figs. 1, 2, and 3, 
so as to enter and pass into the recess 4), the key will act against the 
ends of the curved recess as a resisting stop to determine the angle 
of inclination of the flukes. 

Or set screws or pins, 6*, 5‘, may be passed through the head of 
the shank into pall recesses to form steps thereto, as shown by 
Figs. 6 and 7 of the drawing. A similar result to that previously 
described is obtained by leaving a rib or projection 5* in the eye of 
the shank, as shown by Figs. 8 and 9, or such rib may be formed by 
inserting a key, or keys, so as to project and form a rib within the 
eye of the shank, such key rib or key serving as fixed stops for the 
teeth or projections, 5*, b*, formed on the fixed collar or shoulder of 
the axis of the arms, }, to act against, and thus determine the angle 
of resistance of the arms and flukes of the anchor. Side covering 
plates, a‘, a‘, fixed on each side of the shank a, projecting over the 
central collar, 5%, to retain the arms 6 in a central position in the 
eye of theshank a. In the arrangement of parts, shown at Figs. 
10 and 11, one end of the fixed collar, 5°, is left solid on the arm in 
place of being cut away or removed, as previously described, and 
when the parts are placed in position (by passing the arm through 
the eye of the shank, with the side of the collar, 6*, cut away on 
that side to allow it to pass the rib 5 in the eye), a movable piece, 
6%, is then fixed by screws or otherwise at the end of the fixed 
collar, where it is cut away so as to close the internal key or pro- 
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jection within the {recess in the eye of the shank, thus serving as 
a stop to arrest the movement of the arms on the axis, and also to 
retain the axis in a central position in the eye of the shank. 

The fourth part of this invention relates to an improved mode 
of mounting the arms and crown piece, or head, in the eye of 
the forked end of the shanks of anchors known as “ Martin’s 
anchors,” this part of the invention having for its object a more 
simple and less costly mode of mounting and securing the arm and 
rotating sector, or a crown piece, in combination with the forked 
end of the shank. 

Circular eyes are formed in the forked end of the shank, as 
shown at Fig. 12, in place of the oblong eyes previously employed, 
and by this means the filling pieces are dispensed with. One or 
more slots, or key-way, a‘, a‘, are formed in the eyes of the shank, 
and of the rotating sector or crown piece o, to allow the arms or 
flukes to pass through. The central parts or axis of the arms or 
flukes 5, 6, is formed with a projecting rib or ribs b*, b*, to correspond 
with the slots or key-ways formed in the eyes of the shank, and 
sector or crown-piece, c, so that when the parts are combined by 
passing one of the arms b through the eyes of the shank and 
crown piece, the crown piece or sector is readily fixed to the central 
axis of the arms by means of screw pins c', or otherwise. The 
position of the ribs 44, when fixed in the crown piece, does not’then 
a or come opposite to the slots in the forked head of the 
shank, 

The fifth part of the invention consists in forming the points of 
the flukes with hollow curves on each side (as shown by the 
section Fig. 13, through the line 1, 1 of Fig. 3), and also in hollowing 
out the inner and outer edges of the flukes (as shown by the 
section Fig. 14, taken on the line 2,2 of Fig. 3), from the point up- 
wards to the hooks formed on the inner part of the palms or 
flukes. It is preferred to form the arms themselves above the flukes 
of hexagonal, octagonal, or other section, having flat surfaces formed 
thereon, in place of being round, as heretofore in anchors of this 
description. 

The sixth part of my invention consists in giving an improved 
form to the steadying arms, d, d, mounted on the free end of the 
shank of anchors of this description. According to this part of the 
invention, the width of the curved or inclined steadying arms 
taper off from the shank to their extremities, which are of curved 
form, as shown at Figs. 1 and 2, so that when the anchor is 
lowered the arms and the projections on the head of the shank 
cause the arms to fall into a horizontal position ready to take into 
the ground, and the taper of the steadying arms corresponding or 
nearly so with the taper of the shank towards its free end, causes the 
under surface of the arms to be flat, or nearly fiat, upon the ground 
so as to offer considerable resistance to the dragging of the anchor. 





Greenwich OsservATory.—A series of experiments has just 
been completed by Mr. Ellis, of Greenwich Observatory, on behalf 
of the Astronomer Royal, and Professor Grant, of Glasgow, in order 
to determine the longitude of the latter place. A telegraphic wire 
has been every night connected direct from Greenwich Observatory 
to the Observatory at Glasgow, and as each fixed star passed over 
the transit instrament at Glasgow, its position was recorded at 
Greenwich, by means of the telegraphic apparatus. Although the 
experiments are finished, the calculations will yet occupy some little 
time. 

TrstrwontaL TO Mr. Daviv THomson.—The employés of the 
large engineering establishment of Messrs. Simpson and Co., at 
Pimlico, entertained their late manager, Mr. David Thomson, to a 
supper, on Wednesday evening, when they presented to him a testi- 
monial of their and esteem for him on the occasion of his re- 
tiring from the establishment after twenty ears’ management, and 
joining the old-established firm of Messrs. Moreland and Son. The 
testimonial consisted of an elegant drawing-room timepiece and a gold 
pencil case, and was presented by Mr. Brown, head cashier of the 
establishment, in a neat and appropriate speech. Mr. Thomson 
returned his heartfelt thanks for the spontaneous expression of their 
appreciation and good feeling, and he proposed the continued pros- 
perity of the firm of which he had so long been the active manager 
—a toast which was enthusiastically received by the company. 
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SPENCER’S MACHINERY FOR PLANTING POTATOES. 
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ted loosely on the cup wheel axle; this roller is raised from 





Tuis invention, by Mr. J. Spencer, implement maker, Dc ’ 
relates to a novel arrangement of mechanism whereby potatoes may 


be deposited in the ground in rows with great regularity and dis- | 


tch. The improved implement may be described as a kind of drill 
fitted with a large cup wheel, the upper face of which works in a 
hopper or drill box, and the lower rolls over or upon the ground. 
It may be constructed for depositing two or more rows simul- 
taneously, if thought desirable, but in general it is proposed to con- 
struct the machine with but one cup wheel, as shown in the 
engraving ; Fig. 2 is an end elevation, and Fig. 1 is a partial lonzi- 
tudinal sectional elevation of the implement. 

A, A, is the cup wheel, the axle of which turns freely in bearings 
in the ends of swinging arms A!', having for their fulcrum the axle 
of the running wheels B, B, which axle also carries the framing of 
the implement. The periphery of the cup wheel is slightly hollowed 
transversely, as shown at Fiz. 2; and at given distances apart cup- 
shaped indentations a, a, are made to receive each a potatoe from the 
hopper C, which hopper is supported by the axle of the cup wheel, 
in order that it may always retain the same relative position with 
regard to that wheel. These cups a are formed sufficiently large to 
receive the largest size of seed potatoe, but in order to adapt the 
implement to potatoes of smaller size—or it may be cut in pieces— 
each cup-shaped indentation is fitted with a cup a! (see Fig. 1), 
which is detachable and adjustable, it being held in position by nuts, 
which take on to a screwed stem at the back of the cup a'; by 
means of these detachable cups the indentations may be made so 
shallow as to prevent the possibility of two — being received 
and retained therein. At the forward end of the hopper C a 
roller D, shaped to fit the groove in the cup wheel A, is mounted 
for the purpose of closing that end of the hopper, and preventing 
the escape of any potatoes but those contained in the cups. Rotary 
motion from a band on a pulley, D', of the cup wheel shaft, gives 
motion to the roller through a smaller pulley on its axle, in a 
reverse direction to that of thecup weeel, as shown by the arrows, 
so that it will drive back any advancing potatoes which may be 
carried forward by friction of contact with the cup wheel, and thus 
prevent them from choking that wheel. In advance of this roller, 
and extending down near to the ground, is a curved shield E, which 
encloses a large portion of the periphery of the cup wheel A, and 
prevents the potatoes contained in tho cups from falling out until 
they are brought close to the ground. A rut or depression is made 
in the ground, for the reception of potatoes, by means of a roller E, 
which precedes the cup wheel A, and is carried by swinging arms 
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the ground, when required, by means of a chain E*. The hopper C 
is supplied with a regulated quantity of tatoes from a more 
elevated hopper C', the discharge from which is adjusted by a slide. 
In advance of this potatoe hopper is a guano hopper F, through the 
spout of which guano or other manure may be supplied to the ridges 
or furrows upon or in which the lines of potatoes are to be deposited, 
the discharge of guano being regulated by gearing and stirrers, or 
their equivalents, set in motion by the rotation of the carrying 
wheels, as usual. The running wheels of the implement are 
mounted on independent axles, the inner ends of which are in- 
serted in a fixed hollow shaft, by means of clamping screws. H is 
the hollow shaft fixed firmly to the framing of the implement, and, 
with the axles I, I, forming a telescopic shaft, which admits of the 
lateral adjustment of the wheels to suit the position of the ridges or 
furrows of the land to be planted. A scraper K, attached to the 
lower end of the hopper C', serves to close the hopper at that part, 
and prevent the escape of potatoes therefrom, and also removes frcm 
the cup wheel any weeds or dirt that may have accumulated on its 
face. Before using the implement the ground is to be prepared, 
either in ridges or furrows, for the reception of the potatoes. In 
order to prevent the ground from being disturbed after the potatoes 
are deposited therein, to the implement a ploughshare and breast L 
are provided, which, as the work progresses, will cover the potatoes 
lightly with earth; this ploughshare is attached toa swing lever M, 

mdent from the axle of the running wheels B, by means of a swing 
os M! and adjustable strut rod M?, the regulation of the length of 
which rod determines the angle of dip of the share in the ground. 
A chain N, pendent from a hand lever O, mounted at the rear end 
of the framing, is provided to lift the share clear of the ground when 
required. To steady the plough while in action a check chain 
P is used, which, being firmly attached to the framing and to 
the swing lever M, will serve to counteract the lateral thrust put on 
the plough in going through the land. The cup wheel is mounted 
on swinging arms, as above described, to admit of its being also 
lifted free of the ground when the implement is being transported 
from place to place. To this end, chains pendent from the ends of a 
forked hand lever Q (having its fulcrum on the framing at R) are 
attached to the ends of the cup wheel axle; the depression, there- 
fore, of the handle of the forked lever will raise the cup wheel from 
the ground, in which position it —_ be retained by securing the 
lever by means of a pin or catch, ratchet, or such other expedient as 
may be found desirable. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of 
our Correspondents.) 


A DOMESTIC “ PRIME MOVER.” 

Sm,—Mechanism for the purpose of labour-saving has not, up to 
the present time, kept pace with mechanism for the purposes of 
poeestion in manufactories. One reason has been that convenient 
abour-saving machines have almost all taken the form of steam 
engines, wind and water being confined to special localities. But 
steam engines require a boiler, with a store of hoarded:up power, 
the condition of which is, liability to burst unless under the charge 
of persons with especial skill. The result has been that our domestic 
servants have been required to do much drudgery that might have 
been performed by mechanical power, had our appliances been 














fitted to the uses of the unskilled—for we certainly should not like 
to turn a steam boiler over to the care of our ordinary servants, either 
men or women ; and so we go without it, and service becomes more 
distasteful on that account, | ing the bers of the servers, 
who prefer to emigrate. Domestic labour may be divided into two 
parts—that which must be done by hand, and that which may be 
done by machinery. We cannot make beds by machinery, though 
much might be done to simplify beds; but wherever a revolving 
shaft can be made to move by mechanism, materials and persons 
may be lifted from one level to another, and thus permit the use of 
loftier buildings and more floors, without additional muscular labour. 
Coals and water can be lifted and dirt taken down, without regard 
to locality or the height of companies’ water reservoirs ; and revolving 
brushes will clean shoes and boots and knives, by merely holding 
them in contact, and the same might be applied to the 





cleansing of plates, dishes, and kitchen utensils; nor is there any 





reason why garments should not be brushed, as well as hair, by 
machinery. 

Our American cousins, who have done a considerable quantity of 
work latterly in the way of making humanity uncomfortable, have 
brought over to England something the reverse of it, in the form of 
& power machine, or prime mover, which, without risk or danger, 
may be a patient drudge in all our dwellings, setting our servants 
free for other and pleasanter uses. It is a wind instrument—a pro- 
ducer of wind-force at will—not like natural wind, varying in 
strength, and ee | and appearing at uncertain intervals, but 
exerting a constant fixed pressure for as long or short a period as 
we may choose, In nature, wind force is originated by the heat of 
the sun acting on the atmosphere; in this machine the sun is repre- 
sented by a coal fire, burning in a strong close iron box, by the 
agency of compressed air pumped in by the hi I 
above the fire, and then heated and mingled with the expanded 
gases generated by the burning fuel, passing thence into a reservoir, 
and supplying a cylinder and piston working like an ordinary steam 
engine, the motion being equalised by a fly wheel, and provided 
with a governor to regulate the entrance of the heated air and gases. 
The total force of the machine is the surplus pressure above the force 
necessary for the compression of the air to supply the furnace, 
Thus there is a self-contained smokeless machine, in volume about 
5ft. cube, requiring no chimney or fixing, and which may be placed 
anywhere, from the garret to the kitchen, generating its force only 
when needed, and remaining dormant when not working, being 
quite incapable of “ blowing up.” 

The distinction between this machine and the air engine of 
Ericsson consists, first, in utilising the pressure arising from the 
expanding gases of burning fuel—ordinarily wasted—and, secondly, 
in preventing the friction of heated surfaces without lubrication, 
which rapidly destroyed Ericsson’s engine. In this machine, that 
portion of the piston and cylinder where friction takes place is 
fitted with a leather packing, kept cool by cold air. he lower 
portion of the piston and cylinder, against which the heated air 
impinges, is quite free from contact. The pressure is estimated at 
10 1b. per square inch, and the whole force of the machine at a 
horse und a half, with a consumption of fuel of 40 Ib. per day of 
twelve hours. The actual machine is a veritable Yankee affair, 
being wholly of cast iron—beam, connecting rods, working gear, and 
all—quite a curiosity. If all turns out as it appears to be, a very 
valuable result has been attained for dwellings, hotels, aud various 
small industries, independently of any water supply, and also of 
skilled labour, beyond that an ordinary servant is capable of. 

How far te heated air and smokeless gases escaping from the 
cylinder when in work may be capable of being utilised for the 
purpose of warming buildings, by extracting the noxious portions— 
as carbon aud sulphur—is also a question worth consideration. 
Possibly wis machine may turn out to be an arrangement well 
adapiva to warm greenhouses, and to pump water for garden irriga- 
tion. W. Buivces Apams. 


to a cha 








ON THE SUPPLY OF LOCOMOTIVE BOILERS WITH WATER, 


Sin,—In returning to the present discussion, I have first carefully 
read again my paper, published in your impression of May 5th, 
and upon which paper the discussion first arose. With the excep- 
tion of two or three lines, commencing with the 28th line of the 
third column of the paper, and upon which I based a correction 
in my last letter to you on this subject, I may say that I do 
not, in any respect, wish to alter or qualify it; nor have I re- 
written it, nor do I wish to re-write it. Whatever was uot clear 
in the original, was at least fully explained in my letter of the 
15th May (published in Tux Enoinzer of May 19th), and I need 
hardly say that nothing contained in that letter, which was in any 
way essential to the subject, was an “after thought,” as your cor- 
respondent, “ X.,” not merely wishes to believe, but distinctly 
asserts. The whole matter had occupied my mind four months 
ago, when I made a series of drawings in detail, and such careful 
calculations as were necessary to show the practicability and advan- 
tage of the scheme suggested, and which grew out of a paper of 
mine published in your columns in November last. 

In my letter of May 15th I made the unimportant mistake 
of assuming that your correspondent “X.” was “an old and 
valued friend.” ‘That he is not, I am now assured, even more b 
the tone of his reply than by his formal denial. But althoug 
I did believe that my reply left but little which he could honestly 
discuss in the spirit of his first letter, I did not in any way 
“ deprecate further discussion.” I accept such discussion cheerfully, 
and, with your permission, shall continue it. I was more amused 
than —— by the manner in which “X.” had misunderstood 
me, and | said in my reply :— 

“ Were not the letter of your correspondent so carefully written, 
“and were it not supported by others containing like views, 1 
“should have supposed that the explanation of the difficulty in- 
‘ferred in filling the tender and the receiver would have been 
“ foreseen on a little reflection. I feel certain, however, that it 
“cannot be from any wish not to see this explanation, but from 
“ honest disbelief, that I am charged with such mistakes, which, I 
“think, will prove never to have been committed. I say it, with 
“ the utmost good nature, that i have boen even ingeniously mis- 
“ understood by your three correspondents, and I can hardly resist 
“ the temptation to say, Come, now, think again !” 

To this ‘* X.” replies :—“ He states that, but for the fact that two 
“ other correspondents took similar views with myself, bo would 
“ have believed that I wilfully went out of my way to misunder- 
* stand him.” 

Now, so far from believing that “ X.” would not understand the 
details of the scheme under discussion, I was certain—and I am 
now, if anything, still more certain—that be could not understand 
them. Whether others could is another matter. No one would, in 
judicial terms, as “ X.” has done, first put e professional man upon 
his trial, and then condemn him for any number of alleged mistakes 
or “ incredible blunders,” so long as he (“* X.”) was aware that they 
admitted of ready and plete explanation, which it was the busi- 
ness of all, who might assume to speak authoritatively in the 
matter, to foresee. My explanations, obvious as they were, were, I 
am sure, unexpected by “X.,” and while I will not take it upon 
myself to describe the position in which they have left bim, it was 
most natural that—considering the position he bad first taken—my 
letter containing them should have been “ pervaded throughout by 
a tone eminently disagreeable to him.” 

I had first spoken, in my paper, of heating the feed water to 350 
deg., corresponding to 1201b. pressure. This was a high pressure 
for large fixed boilers. I, therefore, went on to say “it might 
“ not, however, be convenient in practice to heat the feed water to 
“ 350 deg. before supplying it to the tender. Under the ordinary 
“ conditions of working large fixed boilers, a temperature of 300 
“ deg., corresponding to 50 lb. ee oy per square inch, would, per- 
“ haps, be found preferable.” might have said 60 lb., or 70 1b., or 
even 80 1b., just as it often bappens that different engineers will 
work boilers of the same absolute strength at different pressures. 
Nor did 800 deg. correspond to steam of 50 lb., but of 52,%; 1b., 
although the —- were near enough to work upon. No one would 
need to be told that, in order to fill one vessel with water from 
another, a difference of level was necessary ; nor that, if the water, 
as in the present case, were under pressure, either a difference of 
level or of pressure would be necessary for the same reason. But I 
am going too far, for ‘‘ X.” at least, could not see this, or rather how 
the requisite difference of pressure was to be obtained ; else he would 
not have taken the tion he did, assuming the whole scheme to 
be impracticable, where the difficulty in his way would have been 
removed by a slight and perfectly controllable difference of pressure— 
of vital importance, no doubt, in insuring a flow of water, but of very 
little importance as affecting the general consideration, to which my 
paper was directed, of the temperature of the water. Of course, if he 
did foresee all that I have = then an opposite conclusion 
must be drawn. So clearly did I suppose your readers would per- 
ceive how the tank was to be filled, that I aia not even encumber my 
paper with a formal explanation; nor do I now believe that the 
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explanation, necessary to the understanding of “X.” was needed 
by more than a very few of those who read the paper care- 
a a constant intercourse, during the last eight years, 


with English gentlemen of almost every rank in the profession, 
convinces me that the etiquette of which your correspondent takes 
pains to remind me, would have withheld most engineers from 
sheltering themselves under the shallowest technical objections— 
which are no sooner raised than answered—in order to bolster up 
formal and public charges of “ incredible blundering,” ‘ mistakes,” 
and, in short, everything upon which a professional man could be 
imagined to have forfeited his reputation for skill, care, and knowledge. 
And I may remind “ X.,” and your two other correspondents, who 
severally allege that I “have committed certain errors to print,” 
that my “ propositions have been tested by public opinion and found 
wanting,” that ‘Mr. Colburn has been defeated by stat t and 
confession emanating from his own pen,” that “we know Mr. 
Colburn is wrong all through,” &c., &c., that it is not their judgment 
nor mine which will decide the issue of a discussion to which we 
are parties in common ; but that it is those who, being well qualified, 
choose to read carefully and weigh impartially what has been said 
on both sides, who will, by their verdict, ee to each his proper 
place in the controversy. T'o such judges I wish tocommit myself, 
and whether their decision may or may not be formally given in 
your columns, I have seen enough of controversies like this to enable 
me to anticipate the results with confidence. 

I will touch upon one or two other points upon which “ X.,” in 
the face of the clearest explanation, has misunderstood me—not, I 
believe, with intent, but, it is more charitable to suppose, from 
obstructed understanding. 

First: the system, not ‘‘ proposed,” but explained in greater 
detail, in my letter of May 15th, is the identical system described in 
my original paper. 

Second: the safety valve upon the tender, except as affording 
security against explosion, is in no respect “ essential to the success 
of the scheme,” nor should I depend upon it in filling the tank., Its 
only true value is as a safety valve, although it certainly might, if 
large enough, relieve the steam disengaged in filling the tank. 

I may also add that it is unquestionably desirable to reduce, if 
possible, the weight of engines for all classes of traffic, and I can 
honestly say that there is much which goes to show that, with 
certain reforms—practicable at least in the case of new engines— 
it is quite practicable to diminish this weight. 

I may, perhaps, inform “ X.,” as he has raised the point, that the 
terms “ fitter” and “ engioe driver,” appropriate and unmistakable 
as they are, are not known, and, therefore, are not understood in 
the States; and, also, that the garb worn by men there, when 
engaged in these occupations, is somewhat different from what it is 
here. It is not believed that the men are either the better or the 
worse for a slight difference in what, perhaps, may be called 
fashion. I once wore, for a little time, a leather apron at a black- 
smith’s forge, but, strictly, the garments which I chose, in my 
former letter to you, Sir, to include in the term “ jacket,” where 
what are known in the States as a “ frock and overalls,” and which, 
as a * machinist,” | wore both at the vice and at the lathe. In the 
States, ergine drivers are known as ‘ engineers,” and I need not 
say that tne term is one leading to some confusion. When I 
followed engine driving the dress of my “ mates” (uot the firemen) 
was, with the exception of the wideawake hat, much the same as 
that which | wear now, and it certainly did uot include either the 
“ jacket and apron” or the ‘frock and overalls.” The American 
engine driver is always protected from the weather, and from the 
smoke from the chimney, by a glazed house or “ cab,” and, with 
wood for fuel, as was the case at the time of which I speak, the 
foot-plate and tender were always comparatively clean. With all 
this, and with pay ranging from £13 to £20 (at that time in gold) 
per month, the American engine drivers had, and indeed still have, 
advantages which our own do not enjoy. As your correspondents 
are so particular in matters of dress, | can imagine their amuse- 
ment— possibly their strong objection—could they see an American 
engine driver, wearing the garments of a gentleman, a gold watch 
and chain, a fashionable cravat and gloves, and smoking a real 
Havauneh upon the foot-plate. 1 have seen all this, and | believe 
it is still to be seen on many of the lines in the States. 

With respect to the hot water pipe coupling “ X.” does not appear 
to be conscious that he is at a disadvantage in arguing against the 
success of a plan which has never been described to him, and of 
which he can know nothing. If he will, however, first prove, as he 
says it is easy to do, that this connection must have three stuffing- 
boxes, or else be a flexible—say an india-rubber—pipe, then will I 
explain to him how it will have but one stufling-box ; and that it 
shall be of cast iron, fin. or more thick. I think I already antici- 
pate his “ proof.” The objections which are insuperable to him are 
doubtless the same as those which first occurred to me when I went 
into the matter. 

As to the coal trains:—The older lines may now be the excep- 
tions, as “ X.” insists that they are, but I will take the London and 
North-Western, the Great Western, the Great Eastern, and, if ‘ X.” 
will allow me, a newer line, the Great Northern. These four lines 
employ more than one-third of all the locomotive power in the 
United Kingdom. On none of these lines can engines take enough 
coal at one main line terminus to last them over the main line and 
home again. 1 so often go by the North-Western that I am apt to 
refer to it as an instance, ‘l'o make the run from Manchester or 
Liverpool to London and back, by a fastengine, requires from 4} to 
5 tons of coal, while a goods engine requires more—in either case 
much more than should (I will not say can) be taken upon a tender. 
And it is much the ‘same with the run to Doncaster, Bristol, or 
Yarmouth, I state it as a proposition for the consideration of 
“ X.” that wherever a locomotive cannot take coal, sey from the pit’s 
mouth, to last it out and home, then will there be the same carriage 
of coal, in mileage-tonnage, in coal trains, to the various stations, 
whether the system already suggested be adopted or not. 

As to the pumber of fixed boilers, there are lines, like the North 
London and the Metropolitan, where the tauic is very regular, and, 
for such, ten fixed boilers would supply all the water, previously 
heated to from 300 deg. to 320 deg., for one hundred locomotives 
worked under the ordinary conditions. According to the irregularity 
of the traffic, more fixed boilers would be required, but in no event 
could fifty be needed to feed one hundred engines, as carefully 
estimated, from incomplete data, by “ X.,” three weeks ago. 

As for “ Locomotive,” the first three sentences of his letter do 
not bear upon this discussion. I have not sought to obtain low 
pressure steam from a high pressure boiler, nor does the case of a 
“kettle on a glowing fire” apply here. Next, as to two other,lines, 
“ The point in question has been entirely altered by Mr. Colburn 
assuming the pressure in boiler to be 51b. above that required in 
tank.” Now, it was your several correspondents who assumed that 
the plan under discussion necessarily contemplated the same 
pressure in the boiler, tank, and receiver. Yet I had spoken of 
pressures of 120 1b. and of 50 1b. in the fixed boiler, and of 5v 1b 
and of 5 1b. inthe tank. And although I did not stop to explain 
how the tank was to be filled, I clearly described the means by 
which the difference of pressure necessary in filling the receiver 
was to be obtained, 1 mention these things in order to say that, 
by more careful consideration and writing, your correspondents 
might avoid saying what can at best only wound, without doing good. 
Discussions upon matters of science or practice, When conducied in a 
fair and proper spirit, with the sole object of arriving at truth, are 
always agreeable to me, and, I believe, are useful to all. To the 
general practicability of the plan “ Locomotive” now appears dis- 
posed to assent, and if the fixed boilers could always be placed much 
above the tenders, the latter might be filled as he suggests, without 
waste of steam. 

Your amusing correspondent, the “ Engine Driver,” with a most 
laudable thirst for knowiedge, is, very likely, picking up informa- 
tion, bit by bit, from this discussion, ding to his understanding 
Although he, no doubt very justly, admits that he cannot follow 

all the figures n to the discussion, and although he will 








have it that the average of 300 deg. and 212 deg. is, not semewhere 
near 256 deg., but 212 deg., 1 must set him just a little right, as his 








leading wheels appear to be already off the metals. ‘The thirteent 
line of his letter speaks of the water rising “against atmospheric 
pressure.” Now nothing of this sort was proposed in my paper, 
nor does it necessarily follow from anything said there. Still, as 
the pressure in the receiver might be let down to that of the atmo- 
sphere, if the “ air cock” was carelessly left open long enough after 
the receiver was filled with water, 1 don’t mind explaining to 
“Engine Driver” the simple, I will not say ingenious, plan by 
which this difficulty would be remedied. The locomotive superin- 
tendent would have only to stop half a crown, or, perhaps, half a 
sovereign, from the pay of the driver and his mate every time the 
water rose in the receiver “under atmospheric pressure.” I think 
I could myself detect every occasion upon which such carelessness 
had been committed, and 1 do not believe that the fines thus en- 
forced would amount to a very large sum. Some of these days I 
may tell your correspondent and his mates “all about the lamp.” 
It is all in pickle for them, and will, I think, keep beautifully ; but 
I should like first to see their manifesto—the one hinted at near the 
end of “ Engine Driver’s” letter. 

I cannot now anticipate the spirit of “ X.’s” further letters. If, 
possibly, they should be as strong in their foregone conclusions, as 
careless in their apprehension of what i actually have proposed, and 
as wanting in conciliation, not to say kindness, as are his two 
letters already in print, then it will be better for me to act, as I have 
done, on the defensive. It is thus, that, without holding myself 
bound to explain anything to him, I will leave him to first “ prove” 
the impracticability of details of which he cannot even guess the 
form, supplying my own comments afterwards—certainly not from 
any “light” “ borrowed” from his objections. Nor, until the tone 
of his letters is altered, can I be deeply concerned whether that of 
mine be “eminently disagreeable ” to him or no, nor whether he is 
or is not disappointed with his own or my part in the discussion. 
But, in saying this, 1 do hope we may yet both agree, as I wish to 
do, to discuss all matters in controversy between us in a way most 
likely to serve the interests of science and the advantage of your 
readers. At the same time, I must repeat here that the essays now 
under discussion, and all others which I may write upon views 
beyond the limits of every-day practice, are to be taken in most cases 
as recreations, serving purposes of speculative thought and inquiry, 
and aimed at possible, not to say probable, new truths; and that 
these essays are not always to be taken as representing that to which 
I would direct immediate and responsible practice. However care- 
fully I or others may work them out on paper, they would, doubt- 
less, require further thought, and also some modification of detail, 
derived from the light of experiment and continued experience, 
before they could be reduced to successful daily application. 

ZERAH COLBURN, 
Memb. Inst. Civ. Engineers. 





7, Gloucester-road, Regent’s Park, 
May 29th, 1865. 
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Sm,—As Mr. Adams has so openly challenged your numerous 
readers to find anything impossible in his scheme, I have only to 
mention what seems to me the chief objection to Mr. Colburn’s, and 
which was mentioned by “ X.” in his first letter, viz., how, when 
filling his boiler with water above 212 deg., is he to keep his tender 
filled with water? For unless continually replenished, or if the 
water first put in it were all used up belore again replenishing, 
the wear to the tender boiler would be something enormous, besides 
the loss entailed by blowing-off the high-pressure steam neces- 
sarily left behind. Mr. Adams says, ‘Neither is there any 
loss, save from radiation.” ‘True t» the letter; but how 
enormous must that be when the pipes a, a, c, are left full of either 
high-pressure steam from boiler, or water of a temperature con- 
siderably above 212 deg. (considering the only possible case of the 
tender boiler being open to the atmosphere), unless the boiler were 
incessantly replenished? Radiation with a vengeance ! 

Again, lower down, Mr. A. says:—* Instead of any loss of power 
by this system, there is actually a positive gain,” &c. Surely Mr. A. 
does not suppose that the water has been originally raised above 
the height of ,the water in the engine without the expenditure of 
power at least equivalent to that stolen from the atmosphere? I 
only trust I shall get, as Mr. A. promises, “an early successful 
answer ;”’ for, if so,a truly great man has arisen. F. W. 

P.S.—I must say I have my suspicions of “ An Engine Driver” 
being what he pretends to be; his letters are too clever, and (no 
offence to “ An Engine Driver”) too natural. 





CONDENSING LOCOMOTIVE ENGINES, 


Sir,—The “ scoop,” as well as the “ injector,” is an invention that 
suits in some cases, but even Mr. Ramsbottom could not recommend 
it in the way proposed. Mr. Colburn has exhausted all his energies 
on this detail, and, I presume, has made his working drawings. 
Where are they? He seems to treat your readers very lightly. 
Writing for your journal, by his ownaccount, only forms a very small 
portion of his weekly duties—uniess his essays are of a more prac- 
tical nature, they may, with advantage, form less. He states that he 
has often thought over my suggestions. If he has taken them as 
such, I consider that he has not thought over them at all, and beg 
to inform him that they are the most important part of the scheme, 
and, as such, should have received his greatest attention—more 
especially from one who puts C.E. to the end of his name. 

Who has a real interest in this matter? In his first paper he left it 
entirely in the hands of locomotive superintendents to carry out, and 
expressed a doubt about the scheme ever being carried out: in my 
belief the interested parties exist in his brain, as likewise the draw- 
ings. I have no desire to see the drawings, but only asked to satisfy 
myself that I was dealing with one that could produce them. He 
tells me, amongst the others, that I do not deny the advantages of 
his proposed scheme. I tell him that I flatly deny the advantages. He 
states natural springs exist on the summit of many inclines ; granting 
that they do exist in the summer months, where are they? Many 
broad streams dwindle into puny canals, and | suppose his troughs 
will be filled to the brim. Think over this again, Mr. Colburn, and, 
as I stated before, when water is found at the top of St. Paul’s, then 


you can claim economy. He has given the subject much thought— | 


very much; such thought as a poet would of flying to the moon. 

I presume he would make his undulating incline 1 in 20, with the 
troughs 50ft. long ; the scoop would have full dip for 10ft. in length, 
consequently it would be in the water at one time, and then out 
again. This succession of spurts, I consider, would not lift the 
water at all; conveying water under pressure, such as for our house- 
hold water supply is a very different matter. The troughs are ex- 
posed to the influence of all seasons, consequently would soon fill up 
with vegetable matter, &c., and would required to be cleaned out. 
On a railway of 400 miles this would be no light task, and on the 
inclines between the troughs this matter would collect in an en- 
closed pipe (in the intervals Mr. Colbura proposed in his first 
paper), which could not be cleaned out without a deal of trouble. 
He states now that, practically, the troughs would require to be the 
entire length of the iine—he forgets the crossings. We cannot have 
the troughs there, and the underground pipe would have an upward 
bend at each end, to form a receptacle for mud, &c. 1 will not pro- 
ceed farther, but will wait until Mr, Colburn deals with the “ice,” 
and other minor details, Locomorive, 

30th May, 1865. _ 

Sm,—Allow me to say a few words in answer to Mr. Colburn’s 
charge of having made a “ loose and slipshod” statement as to the 
average pressure of steam in locomotive cylinders. 1 should not 
have ventured to state my opinion without due consideration, nor 
without some practical acquaintance with the subject. I have to 
thank him for putting into my power to prove, by his own showing, 
that the average pressure on the locomotive piston is not, as stated 
in his essay, only 40 1b. to the inch; for now he confesses that 1,000 
indicator di: give an average pressure of 451b. Mr. Colburn 
shows that 40 ib. ave’ ure is sufficient to convey a goods 
train weighing 225 tons, including engine. Surely he does not 
mean to say that this is the average weight of goods trains in this 


__ Jone 2, 1865. 











country? Why, I see daily mineral trains i c 

know one line on which Guay Sometimes aay He perches Eg 
am told officially that 350 tons is an ordinary load on one of the 
most important lines in the kingdom. 

I consider that, in comparing the relative gain by the introduction 
of a vacuum, it is only fair to suppose the engine to be working u 
to its power under full steam and with links in full gear, f 

With regard to surface condensation, which I took the liberty 
to suggest to Mr. Colburn, I believe it to be equally a: absurd 
and unpractical as any other system of condensation ‘in main line 
locomotives. : 

May 31st, 1865. 








COUPLED ENGINES. 
_ Sm,—Seeing Mr. Zerah Colburn’s statement about coupled engines 
in your paper, I would like to ask him how it is that our old engines 
can beat Mr. Ramsbottom’s new ones on our line, both for speed 
and load? The new ones have 1éin. cylinders, and 24in. stroke, 
and four coupled 6ft. wheels, and the old ones (also by Mr. Rams- 
bottom) have the same sized cylinders and stroke, and a pair of 
7ft. Gin. drivers. One of our old ones took sixteen carriages out of 
Carlisle, and up a sharp incline of 1 in 75 one night without a pilot 
and I should very much like to see the coupled ones do the same. - 
May 27th. CREWE. 


Se 


THE INJECTOR. 

_ Sim,—In a letter signed “ Economy,” which appeared in your last 
impression, the writer, referring to a remark made by “ Locomo- 
tive” in a previous number of THe Enornerr, namely, that 
“injectors are not suited to our modern ideas of economy,” has 
omitted the latter part of the sentence from which he makes his 
quotation, which is to the effect that they are not economical if 
applied in the manner proposed by Mr. Colburn in his method for 
supplying locomotives with water. Your correspondent, however, 
undertakes to show that the injector, no matter how applied, is a 
most wasteful instrument; and after a long dissertation upon 
general principles of economy, he proceeds to state his reasons, 
which are all based on the fact that the injector cannot force heated 
water, in consequence of which he asserts that *‘ there is a dead 
loss of from ten to fifteen per cent. as compared with a pump.” 

“ Economy,” however, leaves out a very important consideration 
with regard to the feed pump, namely, the amount of power requisite 
for working it, to say nothing of the wear and tear it causes to the 
engine by suddenly arresting it for about one-third of each revolu- 
tion; iu fact, throughout his eutire letter he supposes the feed 
pump and injector to require the same amount of power to force 
an equal quantity of water, which anyone who is acquainted with 
the theory of the injector will at once pronounce to be absurd ; 
and besides, your correspondent may not be aware that it has been 
practically proved that there is less reduction of steam when the 
boiler is fed by an injector than when it is supplied with the same 
amount of water by a pump, so that, instead of there being a “ dead 
loss” in its employment, there is a decided saving, equal to at least 
the mechanical equivalent of about 60 deg. in the feed water (140 
deg. having been shown in your number of March 3rd to be the 
teuperature at which it enters the boiler at pressures usually 
employed in locomvtives) subtracted from the amount of power 
required for working the pump, added to the loss of steam after 
the water in the tauk has become heated, to say nothing of the 
wear and tear of the engine. 

“Economy” claims, as an advantage for the feed pump, that in 
locomotives it can be worked by the momentum of the train in 
running up to stations; but he does not consider that the pump 
thus applied acts like a brake, to overcome which steam must be 
kept on to the locomotive to within a shorter distance of the 
stopping-place than would be required if the pump were not in 


use. 

The injector has equal advantages over the donkey engine, for 
no matter what arraugements be made for heating the feed water, 
the mechanical equivaient of the heat thus obtained would always 
be far below what would be required for working a pump; and, 
moreover, ‘* Economy’s” proposed arrangement of the feed and its 
exhaust is merely for the purpose of obtaining, by means of an 
apparatus with moving parts, what is effected by the injector, an 
iustrument with no moving (I do not include adjustable) parts, 
namely, the forcing into the builer of feed water heated by means 
of the steam used Jor its propulsion. 

In conclusion, “ Economy” calls the injector a wasteful, ticklish 
contrivance. Well, I think I have shown that it is not the former, 
and if by the latter he means that it cannot be relied upon, or is 
liable to derangement, he is merely displaying an utter ignorance 
of the instrument in question, which is further illustrated by his 
remarks about lubrication, a8 anyone who is at all acquainted with 
the working of an injector need not be told that it requires no 
lubrication whatsoever. ss 

Belfast, May 24th, 1865. 

ee 

Sm,—lIn his reply to my letter on the above subject ‘ F.” states 
that he was “among the first to adopt the injector,” and that 
“having applied some hundreds of them under a variety of circum- 
stances,” still has his “ faith as strong in them as ever.” He then 
proceeds to say, that having read my letter “ with some doubts,” 
be thinks me in error in most of my conclusions ! 

The point I attack the injector on is its want of economy, and I 
charge it with causing a direct waste of, at least, 10 tu 15 per cent., 
when it is substituted for pumps which work with hot feed; and 
with perpetuating this waste, by rendering it impossible to heat the 
feed where they are already in use. 

Now, in some experiments that were made with locomotives 
using the waste steam from the engine while running, to heat the 
feed before entering the boiler, and when the temperature of the 
tank on the engine—not the temperature in the apparatus—was 
taken every five minutes on a journey of 160 miles, the heat of 
the water in the tank was found to be 144 deg. and 162 deg., at which 
heat it was taken by the pump and thrown into the boiler; it could 
further be heated up to the boiling point by passing direct from 
the heater into the pump and thence into the boiler, if preferred ; 
and the saving obtained by heating the water with the waste 
steam amounted to over 6 lb. of coal per mile, which, be it remarked, 
is totally lost by the use of the injector. The tank was heated by 
keeping the water passing constantly through the heater and letting 
the amount not required to feed the boiler run back into the tank, 
with the result 1 have shown. On trying this same engine with 
cold feed, and the heater not in use, the dead loss on the coal was 
over 61b. per mile, that being the increased consumption by dis- 
using the heater. I may remark that the temperature of the water 
from the heater as it ran into the tank was shown to be, by the 
thermometer, as high as 210 deg. and 211 deg., and that after 
having come from the funnel of the engine to the middle of the 
tender, where the thermometer was placed ; and this, as he remarks, 
“if correct”—which, by the way, 1 can vouch for—must be not a 
little “ startling ;” but is, nevertheless, a fact, which your “ practical 
readers” will accept, especially if they have in any way studied the 


uestion of economy. : = ; 
it is a pleasure ~ discuss matters of this description with practi- 


cal men who have a knowledge of this subject, but 1 must confess 
1 find it difficult to teach a man of the experience of your correspon- 
dent, whose practical application of “ some hundreds of injectors 
under a variety of circumstances,” stands in strong contrast with 
my slight experience of some three dozen of this contrivance; but 
bad “fF.” given any attention to the working of the injector ina 
proper manner, so as to ascertain whether it possessed any economy 
and advantages of this kind, he would not appear, as he now does, 
to view it merely as @ commercial success, in which mode he has 
evidently had considerable experience, and by which his strong 
“ faith” may be easily accounted for. ; 

It is often remarked by persons of little practical experience or 
| knowledge, that the extended use of a thing must be a proof of its 
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utility and advantage; but this does not follow as a matter of 
course. I will instance, for example, patent medicines, which sell 
not on their own merits, but through being well pushed; a plan 
now found tolerably successful by other makers than those of pills, 
especially when viewed from a commercial point. 

“F.” says while the engine is standing, pumps and feed heater 
are inoperative “‘to heat the feed, therefore steam is blown into 
the tank "—is it so, indeed? Perhaps “ F.” will tell us where this 
system is practised in the way, and especially for the purpose, he 
mentions. He then remarks that “this steam and that required to 
drive the donkey are together more than sufficient to work the 
injector.” No doubt of it when such a plan is followed, but where 
is the injector when the tank is full of hot feed, made so by the 
waste steam while the engine is running, as is daily done on the 
line I alluded to ? 

He says “ when the engine is running under steam we must set 
the power absorbed by the pumps against the steam required by the 
injector, or the steam consumed by the donkey against that required 
by the injector.” This is no doubt one way of making the com- 
parison, but then the important point of the loss of fuel by using 
cold feed with the injector against the hot feed by the donkey, is 
omitted, and on this point the loss of economy by the use of the 
injector—some 10 to 15 per cent. at least—is now well known, and 
admitted by all who possess any scientific or practical knowledge 
of the matter. 

It may be true that, when tried by an engineer on the same 
engine against a donkey pump, “ no difference is appreciable.” As 
I have read a statement that a locomotive superintendent sets down 
the repairs of feed pumps of locomotives at 40 per cent. of the 
repairs of the engine itself, therefore it may be that both cases are 
true, and evident proofs of a full appreciation of the “ economies ” 
of the injector. 

As to the remark that when steam is blowing-off there is enough 
steam and to spare for the injector, I must say that “ F.” carefully 
avoids the fact that he bas a hot tank to work from ; therefore there 
is not steam enough for the injector, because it won’t use hot water. 
If your correspondent had had any practical experience on a loco- 
motive where the feed is heated with the waste steam, he would 
soon find that the remarks he has made in favour of the injector, 
and against the pumps, cannot apply in the slightest degree to the 
points | am writing on from practical experience; and he would, 
moreover, be quickly convinced of its thoroughly wasteful character. 





But as his commercial faith is as strong as ever in the beauties of | 


this invention, it is almost a pity to undeceive him, as the result 
would be very unsatisfactory in more senses than one. 

In coxclusion, I will remark that the injector is peculiarly liable 
to accident and interruption in its working, being very ticklish, 
likely to be choked by sediment and incrustation, or stopped by a 
small, very small, piece of dirt ; all of which was found out in about 
the year 1835, by T. Ewbank, who described the whole affair in his 
excellent work on hydraulics, And far above all these, even if it 
worked more perfectly, it possesses the great drawback of being both 
wasteful and uneconomical. 


London, May 30th, 1865. Economy. 





CHAIN CABLE TESTING MACHINES. 

S1r,—I see in your paper of the 26th inst. you have taken the 
liberty of using my name, mixed up with others, in such a manner 
as to lead the public to believe I do not know what I am doing. 
Speaking of myself in connection with Lloyd’s testing machine you 
say, “ We believe, however, that that gentleman has rather altered 
his views,” &c. &c. You then go on questioning the honour, 
ability, and sagacity of the chairman and council of the Iustitution 
of Civil Eagineers for awarding me a small testimonial for my 
paper “On Chain Cables and Anchor Testing Machines.” Let me 
assure you some of the best men of the day sat in council on that 
paper, and the plans were given to one of their late officers (1. K. 
Brunel, Esq.) for examination, who—although you either will not or 
cannot see any improvement, could see two very distinct and 
important ones—first, economy, as my paper showed how testing 
machines could be produced for one-tenth of their original cost, and 
so place them in the hands of cable and anchor makers; secondly, 
the safety of the men’s lives who were proving the cables, &c. 
These were the two objects worth the award I got. Why not 
explain this or say nothing? The public do not know what you 
mean by saying I have rather altered my views. I am not aware 
that my views are altered, except that I would now say, “ Let each 
cable-maker have a machine of the cheap and simpie kind, and let 
Government have a more costly one in each port to check the 
makers’ machines, and let the Government inspectors adjust the 
whole of the testing machinery at least once a year.” 

The cheap safety machines can be made as nearly correct as 
those of ten times their cost; but, like all other machines, they are 
of course, subject to improvement. Tuos. Dunn, 

London, May 29th, 1865. 





Srr,—In a leading article of your paper of last week, under the 

head of “ Dynamometers,” it is remarked that the instrument I 
proposed to the Institute of Naval Architects, in 1863,“ for mea- 
suring the strain on ships’ cables, will not, in reality, do this,” and 
it does not record the force exerted; further, that on last Wednes- 
day evening, Mr. Paget proposed a suitable one at the Society of 
Arts. 
Ou this point I have only to say, that let any one examine my 
* hydrotestometer,” or ‘“‘dynamometer,” and he will see good and 
sufficient means for measuring and reporting the force exerted. It 
was approved of by the highest naval officers in the country, and at 
the Admiralty, many of whom saw and examined it carefully. 

Then follows along article, “The Board of Trade v. Lloyd’s 
Register ;” and here again, taking advantage of certain documents 
that have not yet been made public by the Board of Trade, and 
selecting bits to suit the purpose, my machinery for testing chains 
and anchors is impugned in no measured terms, when the question 
really is—am I right, oram I wrong? Lloyd’s committee themselves, 
disturbed by the many speculative and severe comments made out of 
doors, took steps to prove the same,and having done so they find, 
after all these speculative opinions, I was right, and have desired 
the Board of Trade to try the same themselves, by any three of the 
eminent names given in the — to their lordships by Messrs. 
Galloway and Gray, if their lordships are rot already satisfied with 
what Lloyd’s committee have laid before them. 

Fully convinced of the truth and practice of Lloyd’s machinery, 
challenging its examination, and having satisfied Lloyd’s committee 
in face of the unjust statements that have for months past appeared 
against it from parties that know little of the facts of the subject 
(which statements would be amusing were they not reprehensible), 
I shall be content to be abused as long as they like, knowing that, 
“ Magna est veritas, et prevalébit.” 

I trust you will do me the justice to insert this letter. 

Txos. M. GLapstTune. 

Lloyd’s Proving House, Poplar, E., 30th May, 1865. 

(We feel much pleasure in obliging our correspoudent by insert- 
ing his letter, and we think that he has concluded it with a very 
excellent aud highly appropriate motto.—Epb. Ene. } 





ON THE WEAR AND TEAR OF STEAM BOILERS, 

Sim,—While reminding Mr. D. K. Clark that iteration is not 
argument, and also that to ignore is not to answer arguments, | 
beg to refer anybody who cares about the previous questions to my 
letter in your last number but one. As Mr. Clark has now 
quoted that passage of his book by which he claims to have fore- 
stalled what I have written on the mechanical effects of heat, 1 will, 
in the same way as with regard to pitting and furrowing, now prove, 
in an easily accessible form — 

1, That my explanations, such as they are, of the mechanical 
effects of heat on the wear and tear of boilers, are quite distinct from 
those given by Mr. D. K. Clark; 

2. That everything which he aiduces as explanatory of these 





effects was published by others years before the issue of his work on 
the “ Recent Practice in the Locomotive Engine ;” 

3. That such publication might have been perfectly well known to 
Mr. D. K. Clark at the time ‘go he published his own book; 


4. That the information 


have derived from otber people has 


been fully acknowledged by myself. 


I will now proceed to prove 


these small matters by verbatim 


references to the original documents :— 


MR. D. K. CLARK'S THEORY (in ex- 
tenso) OF THE MECHANICAL EF- 
FECTS OF THE HEAT IN THE 
WEAR AND TEAR OF BOILERS. 


At page 17 of “ Recent Practice in the 
Locomotive Engine,” published in 
1860, Mr. D. K. Clark says :— 

“Copper expands by heat half as 
much again as iron, and taking the 
mean temperature of the copper of the 
fire-box at twice as much as that of 
the shell, an assumption which, we 
suppose, is something much below the 
fact, the vertical expansion of the fire- 
box would be, upon the whole, three 
times as much as that of the shell, and 
the difference of expansion would be 
twice that of the iron, or at the rate of 
1 in 500. Ona fire-box 5ft. 3in. high, 
the difference of expansion would, at 
this rate, amount to one-eighth of an 
inch; that is to say, the upper stay 
bolts would be deflected one-eighth of 
an inch from their normal position 
when under the power of high-pressed 
steam. On a length of stay bolt of 
3in., a deflection of one-eighth of an 
inch is immoderate ; and, considering 
the alternate expansion and contrac- 
tion, bending and relaxing, attendant 
upon getting up steam and letting it 
down, it is reasonable to conclude that 
the same cause of degradation is at 
work with the stay-bolts as that al- 
ready suggested for boiler plates at the 
rivet joints—the alternation of strain, 
tension, and relaxation, which loosens 
the texture and ultimately overpowers 
the cohesion of the material so treated, 
incurring partial fracture and accele- 
rated corrosion. On thisargument the 
failure of stay-bolts should—as‘in fact 
it is—be localised at or near their 
junctions with the plates, which are 
the points of maximum strain, simi- 
larly to the localisation of furrows near 
rivet joints. Occasionally, entire rows 
of rivets are found to have snapped 
across close to the plate, independently 
of corrosive action, suggesting a cause 
of failure precisely the same as that 
which breaks axles, an alternating 
lateral strain and relaxation beyond 
the limits of enduring elasticity. 

* * * * 


*“ The reasons above advanced afford 
an explanation of the fact that fire- 
hoxes with narrow water spaces are 
more subject to leakage than those 
with wider spaces, the stays being 
shorter and less flexible in the former 
case, and likelier to fail. Forthe same 
reasons, stay bolts of smaller diameter, 
sufficiently strong, are preferable to 
others of larger diameter. They are 
more elastic, and yield to unequal ex- 
pansion more readily than thicker 
Stays, and are, therefore, likely to be 
more durable. 

“The oblique strain to be resisted is 
similar in character to that which tells 
upon weak wrought iron wheel spokes 
under excessive shrinkage of tyres 
converting them into serpentine and 
@gie forms, as the duration of wheel 
spokes, under such circumstances, is 
increased by expanding them towards 
their junction with the nave and with 
the rim, and rounding them in; so that, 
if stay-bolts are improved by turning 
off the thread in the middle part, now 
sometimes done, probably the applica- 
tion of the principle might be advan- 
tageously extended ; and our belief is 
that a superior iron stay may be made 














more or less of the forms (see figure) 
in which a jin. screw is turned down 
to jin. or gin. diameter at the middle.” 


When | tirst read the above 
explanation, coupled with the 
proposed remedy, I was greatl 
struck with them. Little did 
then know that Mr. D. K. Clark 
has not the slightest claim to 
originality in the whole matter. 
Both the disease and its remedy 
had been described “years before 
the publication of Mr. Clark’s 
work. 

In “Colburn’s Railway Advocate” 
(New York) No. 25, for the 27th of 
October, 1855, page 2, we read, under 
the heading of “ Breakage of Boiler 
Stay Bolts:” “‘ An attentive friend, 
Mr. George Richards, at the repair 
shop of the Boston and Providence 
road, at Roxbury, Mass., writes us 
in regard to the above subject, and 
advances the explanation that the 
difference in the expansion of the 
inside and outside fire-box shells is 
one, if not the only, causeof the break- 


YOUR CORRESPONDENT’S EXPLANA- 
TIONS. 


** While a maximum of stiffness to 
the mechanical action of the pressure 
is required in a steam boiler, a maxi- 
mum of flexibility to the irresistible 
mechanical force of heat is of no less 
importance. For instance, a great 
advantage of some of the forms of 
strengthening rings for internal flues is 
that they allow the use of thinner 
plates, together forming a structure of 
great flexibility to complicated ther- 
mal influences. The longitudinal ex- 
pansion of inside flues like this is taken 
up by a slight spring or swagging at 
each joint, and the end plates of the 
shell are not unduly strained by the 
combined efforts of the internal pres- 
sure and the expansion due to heat. 
This is one way in which defective 
circulation, or a sudden current of cold 
air or of water, can act on the struc- 
ture, by unequally straining the plates ; 
and, although it seems probable that 
the effects said to have been thus pro- 
duced are, tosome extent, due to other 
causes, they point to the importance of 
keeping the temperature of the plates 
as low as possible. One protection 
against effects of this kind is the 
gradual diffusion of heat, produced by 
its conduction to and from the differ- 
ent plates. It is a general belief with 
engineers that a pressure of steam 
strains a boiler more than cold hydrau- 
lic pressure; but it is unsettled as to 
what amount, and in what exact way. 
The basis of an examination of the 
kind would have to be sought in an 
exact determination of the tempera- 
ture of a plate which is transmitting 
the heat to the water, and this has not 
yet been determined with any accuracy. 
The fact is, as is remarked by M. 
Péclet, who has given great attention 
to these questions, the different pheno- 
mena involved are extremely compli- 
cated. It is clear that the plates must 
always be ata higher temperature than 
the jwater, as it is by the difference of 
temperature of the two surfaces of the 
plate that it is traversed by the heat. 
He supposes that, though the flow of 
heat through the plate is inversely as 
its thickness (while it is directly as the 
surface and as the difference of tem- 
perature between the outside and 
inside faces), yet the flow of heat 
would be the same through a thicker 
plate, from the greater difference of 
temperature between the two sur- 
faces.* He does not seem, however, 
to be aware of the important law 
demonstrated by Mr. J. D. Forbes, 
that the conducting power of, for in- 
stance, wrought iron,rspidly diminishes 
at the higher temper’ itures. At 200 
deg. centigrade it has little more than 
one-half the conducting power it has at 
0 deg.t At yet higher temperatures it 
might probably be proved, if an appli- 
cable instrument for registering higher 
temperatures were in existence, that 
the powers of conduction are still less, 
Some of M. Péclet’s experiments also 
seem to be vitiated by his disregard of 
Dr. Joule’s discovery that water is 
heated by being mechanically stirred 
up. It is, however, certain that water 
cau only moisten a metallic plate when 
at a lower temperature than 171 deg. 
cent. As soon as the water gets thus 
repelled, the heat radiated by the 
metal is reflected back from the sur- 
face of the liquid: the metal gets 
hotter and hotter, with a correspond- 
ing diminution of its conducting 
powers; its outside, exposed to the fire, 
would more or less oxidise, and with a 
similar result; and a like effect is pro- 
duced on the inside—on the roughened 
surface of which incrustation would 
rapidly adhere, forming a calcareous 
coating, conducting with about sixteen 
times less power thaniron.t All these 
tendencies are of a progressive charac- 
ter, leading to very high temperatures 
in the plate, even to ared heat. This 
tends to explain how rivet-heads close 
to the fire are soon burnt away by the 
friction of the current of heated gases 
on the red hot metal; how thick fire- 
boxes are sooner burnt out than lighter 
ones, the process being often arrested 
at a certain thickness; how internal 
fiues of thick plates so often give 
trouble; how externally-fired boilers 
are most deteriorated at the corners 
from the junction of the three plates ; 
and similar results well known to prac- 
tical men. Another proof that thin 
plates conduct more heat than thick 
plates is afforded by some experiments 
lately made in Prussia, with two egg- 
end boilers, exactly similar in every re- 
spect, except that one was constructed 
of steel plate }in., while the other was 
of wrought iron about jin. thick, The 
steam generating power of the steel 
boiler was to that of iron as 127°49 to 
100§— a result which can only be 
accounted for by the relative thickness 
of the plates. Thick plates are also 
more liable to blisters, one of which 
would considerably diminish the con- 
ducting power of the spot where it hap- 
pened to form. 

“While it is certain that boiler 
plates can assume very high tempera- 
tures, even up to red heat, authorities 
differ as to the diminution of ultimate 
strength which is caused by heat, 
while its effect on the elasticity of the 
plate has been scarcely attended to, 
The experiments on the ultimate tena- 
city of iron at high temperatures, con- 








* “Traité de la Chaleur,” vol. ii. p. 
393. 
+t Royal Society of Edinburgh, 28th 
April, 1862. “ Experimental Inquiry 
into the Laws of the Conduction of 
Heat in Bars, and into the Conducting 
Power of Wrought Iron.” 

t “ Traité de la Chaleur,” vol. i. p. 
391. 
§ “ Verhandlungen des Vereins zur 
Beférderung des Gewerbfieisses in 
Preussen,”’ 1862, p. 140, 


ing of stay bolts. His letter, which we 
copy below, deserves attention, as the 
facts which he presents tend to esta- 
blish the correctness of his views. 
*“*A boiler has been recently exa- 
mined at the Boston and Providence 
railroad shop, and many of the screw 
stay bolts were found broken close to 
the outside sheet. This engine has 
been in almost constant use for up- 
wards of eight years. The bolts were 
not wasted away at all, but broken 
short off. Other boilers have been 
examined previous to this, and bits 
were found broken in the same man- 
ner ; the broken bolts were invariably 
in the upper rows. His evidence goes 
to prove that the cause of the break- 
ing of the bolts is the different expan- 
sion of inside and outside sheets of fire- 
box, as the upper bolts are subject to 
more of that expansion. The screw 
also helps to break the bolts. The 
engine spoken of has been fired up and 
cooled off at least two thousand times ; 
consequently,,the stay bolts have been 
strained that same number of times, 
besides being subject to usual boiler 
pressure. Mr. Griggs has been sup- 
plying the places of the broken bolts 
with new ones, which he has turned 
down a little below the thread, be- 
tween the sheets, which will allow 
them to spring, as the inside fire-box 
expands upwards more than the in- 
side. If the different expansion of the 
sheets is the cause of the bolts break- 
ing, I think that they will not break if 


ducted by Baudrimont,* Seguin, and 
the Franklin Institute, can scarcely be 
looked upon as of much value, for they 
were made on a very small scale, and 
with no regard to the temporary and 
permanent elongations—or to the effect 
of heat on the elasticity and ductility. 

“ Mr. Fairbairnt observed no effect 
on the strength of plate iron upto 
almost 400 deg. Fah. At a‘ scarcely 
red’ heat the breaking weight of plates 
was reduced to 16°978 tons from 21 
tons at 60 deg. Fah.; while at a 
‘dull red’ it was only 13°621 tons. 
MM. Tréméry and P. Saint Brice,t 
aided by the celebrated Cagniard 
Latour, found that at nominally the 
same temperature (rouge sombre) a bar 
of iron was reduced in strength to one- 
sixth of its strength wher cold. This 
is much greater diminution of strength 
than that found by Mr. Fairbairn. 
Apart from other eauses, this might 
easily be due to the fact that incan- 
descent iron affords a different tinge 
during a dull day to what it does in a 
clear light. In fact, the great impedi- 
ment to all these investigations is 
the want of a thermometer for high 
temperatures; buat M. Tréméry’s 
result is, perhaps, more conformable 
with daily experience. Mr. Fair- 
bairn’s data would show that the ulti- 
mate strength of wrought iron is 
reduced to about one-half; but M, 
Tréméry’s result explains the generally 
Instantaneous collapse of flues when 
red hot, and which have been of course 





used long enough.’ ” originally calculated to a factor of 
safety of six, 
“A most important question is the 
effect of temperatures, whether high or 
low, on the elasticity of the material—whether iron will take a permanent set 
with greater facility at a high temperature? These data are really more im- 
portant than those on the ultimate strength, as they would show the influence 
of temperature on the elastic limit. Here, again, is a vacancy In existing 
knowledge which can scarcely be said to be filled up by the few experiments of 
the late M. Werthiem on very small wires.§ He found, however, that the 
elasticity of small steel and iron wire * increases from 15 deg. cent. to 100 deg., 
but at 200 deg. it is not merely less than at 100 deg., but sometimes even less 
than at the ordinary temperature.’ 

“ There is, however, another very important point with respect to wrought 
iron, which has scarcely received the attention it deserves, As would appear 
from a number of phenomena, there seems to be a sort of thermal elastic limit 
with iron. When heated, and when its consequent dilatation of volume does 
not exceed that which corresponds to (perhaps* boiling point, it returns to its 
origiial dimensions. Beyond a certain temperature it does not contract again 
to its pristine volume, but takes a permanent dilatation in consequence, appa - 
rently, of its elastic limits having been exceeded. A number of observers | 
have de ermined the fact with cast iron; and, though wrought iron has not 
been expressly investigated in this direction, there isno doubt that it exhibits a 
similar behaviour. Thus,a numberof years ago, an Austrian engineer, named 
C. Kohn, remarked that a boiler about 12 metres long and 1°57 in diameter, with 
a thickness of plate of 0°11, permanently expanded at a temperature corre- 
sponding to a steam pressure of five atmospheres (153 deg. cent.) by 007193, 
and did not, when cold, return to its original dimensious.g The same thing has 
been noticed, by means of very accurate measurements, with other boilers, A 
number of experiment by Lieut.-Col, H. Clerk, of Woolwich, on wrought iron 
cyiinders and plates,** bear distinct evidence to a dilatation of volume in 
wrought iron when repeatedly heated and suddenly cooled. In experiment 7, 
for instance, ‘two flat pieces of wrought iron, each 12in, long, 6in, deep, and 
din. thick, were heated and cooled twenty times, one being immersed to half, 
and the other to two-thirds its depth in water. That immersed one-half con- 
tracted, or became indented on the ends, fully *3in; the other had similar in- 
dentations, but only to one-half the amount. They both turned up into the 


form of an arc,’ the convex side of which appeared in the portion heated and 
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cooled. Unfortunately the specific gravities of the different portions were not 
tried by Colonel Clerk, A succession of trials of the kind produced cracks in the 
metal, thus explaining how boiler plates are cracked by imperfect circulation 
and by cold feed-water let in near the fire, and the thicker the plate, the more 
permanent the dilatation of volume, and consequent danger. Mr. Kirkaldy found 
that ‘iron, highly heated, and suddenly cooled in water, is hardened,’ being in- 
jured, in fact, if not afterwards hammered or rolled, This permanent dilata- 
tion of volume must be necessarily accompanied with a diminution of specific 
gravity, thus affording another close analogy between straining tron by loads in 
excess of mechanical elastic limits, and straining by heat. Lajerhelmftt found 
long ago that the specific gravity of iron is diminished by strains in excess of 
the limit of elasticity, and this result has been completely confirmed by Mr. 
Kirkaldy’s numerons experiments, The smith calls iron * burnt’ which has 
been rendered brittle in working through the often repeated applications of heat 
or through too high a temperature. Iron rendered brittle by strains in excess 
of the limit ef elasticity has long been popularly termed ‘ crystallised.’ Both 
these states are accompanied with a dilatation of volume and attendant hardness 
and brittleness, and both seem to be referable to very similar causes. In fact, 
avery general belief exists that very ductile good iron, used in the form of a 
steam boiler, soon gets brittle There are some applications of metal to a steam 
boiler peculiarly liable to be strained beyond the limits of elasticity; by me- 
chanical force, by the mechanical force of expansion and contraction, and by 
dilatation of volume through heat, all three acting simultaneously, Such is the 
case with fire-box stay-bolts. Accordingly, they are found to get very brittle 
when of wrought iron,—which is a much less ductile metal than copper, Mr, 
Z. Colburn states that he has ‘frequently found these stays (where made of 
wrought iron) to be as brittle, after a few years’ use, as coarse cast iron.’ He 
has ‘ broken them off from the sides of old fire-boxes, sometimes with a blow no 
harder than would be required to break a peach stone.’” {f 

It seems to me that anybody who chooses to compare Mr. D. K, 
Clark’s account with mine must feel as astonished as myself at his 
statement, that, “my explanation of the destructive action of 
“ unequal expansion of the fire-box of locomotives, and the shell, 
“ a the stay bolts, in straining them laterally beyond the limits 
“of elasticity, and thus permanently weakening them, was pub- 
“lished at the same time [‘ Recent Practice,’ p. 16, 17], and, 
“J think, anticipates all that Mr. Paget has just written on 
“the same subject.” This astonishment, of course, arises 
even on the ow? of the existence of originality of 
conception on his part, in fact, notwithstanding the extra- 
ordinary coincidence that the diagnosis of the disease and its 
remedy, both put forward as his own by Mr. Clark, were both pub- 
lished years previous. It might perhaps be said that he could not 





be expected to know what had been published in a New York 
riodical. But Mr. Zerah Colburn, the then editor of the New 


ork “ Railroad Advocate,” distinctly affirms to me that he sent 
that very number, and other numbers, to Mr. D, K. Clark. Besides, 
the columns of Mr, Colburn’s periodical already named, containing, 
as they do, letters from Mr. D. K. Clark, bear public testimony to 
a correspondence, of that date, between these two gentlemen. 
Again, that portion of “ Recent Practice in the Locomotive Engine,” 
written by Mr. Colburn, includes the same statements about stay- 
bolts. F. A. Past. 

18, Adam-street, Adelphi, W.C., 27th May. 


* “ Annales de Chimie et de Physique,” 3, 8. 30, p. 304, 1850. 

+ “On the Tensile Strength of Wrought Iron at Various Temperatures.’ 
Reports British Association, 1856, p. 405. 

t “ Annales des Mines,” 2 seri, vol. iii,, p. 513. 
§ “Comptes Rendus,” xix., 231. 
* 





| Percy’s “ Metallurgy,” vol. fi., p. 872. 
{ “ Technologiste,” 1850-51, p. 102. 
* “ Proceedings of the Royal Society,” March 5th, 1863, 
++ Poggendorf’s “ Annalen,” 2 s., vol. li., p. 488. 
tt “ Steam Boiler Explosions,” 1860, p. 32. 
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In the paper read before the [ustitution of Civil Engineers, on the 
subject of the railway rolling stock of the North-Eastern Railway, 
there were various omissions of data that detract seriously from its 
value. At the outset we demur to the term “rolling stock,” as a 
misnomer, originally invented by Captain Huish, with great disre- 
gard of logic. The stock is put upon the line simply with a wish 
that it may roll; but mechanical provisions to ensure rolling move- 
ment are lacking, and therefore it is that the French—who are a 
logical people, whatever else they may fail in—rightiy denominate it 
“moving stock,” for it does clearly move, albeit the movement par- 
takes quite as much of sliding as of rolling. Sliding friction is, 
theoretically, by English railway workers, supposed to be confined to 
the movement of the axles in their boxes lubricated by oils or 
unguents ; and all sorts of contrivances are resorted to in varieties of 
soaps, oils, and other unguents, and even to water lubrication, to 
reduce this friction to the minimum. But all the while there is 
another class of friction, denomivated by those who understand it 
“rolling friction,” which takes place between the wheel tires and 
the rails, which is practically ignored by railway authorities. If it 
were mere rolling movement between the tire and rail, and if there 
were no crushing weight or blows, tires and rails ought literally not 
to wear out at all, but only to disappear by chemical action. But 
that they do wear out is quite clear, else why do we put on tires 2in. 
in thickness round wagous wheels, savo to give facility for turning 
them up when worn; aud whence comes the polished glint on the sur- 
faces of rails «/ter a train has passed by ?—whence but fromthe sliding 
of the wheels, whether on the straight line or on the curve, grinding 
the flanges tu knife edges, and the tread into hollows, which clip the 
rails, aud slike them loose from their seating, and also shake the 
framee borne on them and their contents likewise ? 

This fact of sliding or sledging is illustrated in another mode, a 
practive forced on railway workers by absolute necessity. lail- 
way carriages running singly, ie., loosely, drawn by a slack coup- 
ling, oscillate laterally to a considerable extent. This oscillation is 
induced by the uucertain movement of the wheels to right and 
left over the irregular surfaces of the rails, seeking the easiest 
path, aud that of least friction. But this oscillating move- 
ment is annoying to passengers, and therefore the whole of 
the carriages in a passenger train are drawn tightly together by 
serew couplings, as originally planned by Mr. Booth, of the 
Liverpool and Manchester; and this arrangement forces the wheels 
to slide forward in a comparatively straight line, instead of trying to 
roll in a series of small curved lines. But the resistance to haulage 
is thereby materially increased, and the oscillation is converted into 
grinding and jarring, though the usual small length and weight of 
the train is mastered by the engine; but in goods trains of great 
length and weight the ivvariable practice is not to couple the 
wagons tightly together, for if so the engine would be unable to 
move them, and the first thing a driver does when about to start a 
goods train is to back the whole of the wagons one upon another 
till they are close, and then move them in succession one after the 
other, tiking advantage of the momentum of the first to move the 
second, and so on. ‘This is a clear proof that neither carriages nor 
wagons are constructed to roll freely on existing lines, and, coupled 
with the wear and tear of tires and rails, shows that the waste in 
haulage power must be very large, for we cannot grind iron into 
powder without very considerable expenditure of steam and fuel. 

The paper in question gives us the age of various vehicles, and 
their cost per annum in repairs—in the case of engines only, does 
it give the mileagerun. Butall these are general data, and we might 
go on in this mode for ever without any data for progress. What we 
really need is, comparative data. The class of structure, whether 
four-wheeled, six-wheeled, or other; the class of wheels, axles, 
axle-boxes, and tires; the class of springs; the class of traction ap- 
yal and whether provided with dumb bumpers or spring 

uffers; the dead weight of the wagon and the load it carries; 
strength of wheel tire, and the class of line the stock works over ; its 
curves and gradients. Having these things in detail, and the 
number of miles run, and the loads carried per mile by each vehicle, 
and the speeds run, we should be enabled to form a judgment as 
to the real comparative value of each vehicle for the purposes of 
work. We should also know how much each vehicle wors out by 
chemical action, or rotting, and how much by mechanical action, or 
rubbing. But we want still more than this, It is useful to know the 
proportion between dead weight and paying load, but still more useful 
to know the total amount of resistance to traction at given speeds— 
and not only the resistance to traction of single wheels, but of whole 
trains. Surplus dead weight in a wagon is an evil, but it is an evil 
which tells chiefly up rising gradients, though impedimental fric- 
tion tells over the whole line. 

When we get these data we shall be, perhaps, surprised to find 
that, while an engine runs eighty miles per day, a wagon only 
averages five miles per day actual running, passing the largest part 
of the time in what is called demurrage, consequently exposed to rot 
rather than wear out. But when we have arranged our traffic to 
work the moving stock over the greatest number of miles per diem, 
we shall find that it is with wagons as with engines, the most 
perfect structure is that which will last longest. In short, were all 
the mechanical conditions provided for, the wheel tires ought not 
to wear out at all, nor ought the axles to suffer any torsion, while 

the resistance would be minimised. An ordinary omnibus, on a 
rough road, travelling at a speed of six miles per hour, runs eighty 
miles per diem during a period of ten years, a total of some 300,000 
miles, carrying frequently a load double its own dead weight, the 
repairs being chiefly in wheels and springs. ‘The friction on the 
rail as compared with the road is certainly lessened so as to allow 
a speed of twenty-five miles in lieu of six, were the other mechanical 
conditions equivalent. But there is this difference, that, in the 
omnibus the wheels areall independent of each other, while on the 
railway wagon the substitute for four wheels is a pair of garden 
rollers ; and in the omnibus the leading axle and wheels can adapt 
themselves to curves as well as straight lines, while the railway 
wagon is a rigid parallelogram, adapted at best only to run on 


slide; and the omnibus is provided with true springs to alleviate con- 


has rarely avy true springs, but merely masses of metal represent- 
ing them. It is true that there is one element of wear in the rail- 
way wagon which does not occur in the omnibus—longitudinal 
shocks—but this is only an element of additional weight to provide 
for recoil or buffer springs, in case of shocks, which should act 
only on the frames, and not on wheels or axles; and to set against 
this there is the advantage that the railway wagon may be made 
from three to four times the length of the omnibus, and propor- 
tionately strong to provide against shocks. 


on a passenger carriage built for the West Hartlepool Railway. 
This is a very difficult line of sharp curves and gradients, commu- 
nicating with and running round the harbour of Hartlepool. It is 
obvious that long carriages are very important in this case, to save 
length of the train, and that this condition cannot be obtained 


cussion, as well as with elastic wheels, while the railway wagon | 


We illustrated this | 
principle a short time back, and the above is another illustration | 


Straight lines, and that not true roiling, while on curves it can only | the flange friction would be so great that it would be impossible t> 


retain long carriages on the rails. ‘The mechanical method adopted 
is the application of radial axle boxes to the wheels at each end, 
while the centre wheels are applied between horn plates in the usual 
manuer. Thus the line of the frame is kept true to the line of rails, 
both where the rails are horizontal, and where they are pitched one 
above the other on curves, while the end wheels radiate and place 
the axles true to the curves of the rails. In running this carriage 
round the deck line, the action was found quite perfect. When Mr. 
Routledge, the builder, took the carriage to Birmingham by the or- 
dinary trains, it was slack coupled, running loose like a wagon, and 
the result was found to be, that there was no oscillation whatever in 
the long carriage, while the ordinary carriages were in astate of con- 
stant vibration from side to side. In this carriage the advantage 


| gained in time by slack coupling, instead of screwing up, is very im- 


portant on a line of frequent trains aud changes, independently of 
the diminished resistance to haulage by permitting the wheels to 


| oscillate laterally, to suit the curves of the rails, without carrying the 


without some means of radiating the axles to the curves, or | 


body with them to the annoyance of the passengers. 
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To the shame of British engineering be it said, no less than seven 
locomotive boiler explosions have taken place this year in the 


United Kingdom. Whenever any human subject dies through any 
unnsual disorder, his remains are carefully examined by a profes- 
sional man. Boiler explosions, however, seem such matters of 
course—the spontaneous destruction of steam generators are looked 
upon as such natural events—that but very few scientific recordsare 
in existence from which one might form a diagnosis as to the 
originating causes of these disorders. Photography, if properly 
employed, would literally throw much light on these occurrences, 
and it isa great pity that such a cheap and effective substitute for 
draughtsman’s work is not oftener employed. We of course mean 
a thorough photographing, not merely of the tout ensemble of the ex- 
ploded boiler, but also copies to as large a scale as possible of the 
defective plates. We thus look upon the cut we give above, copied 
from a photograph of an exploded boiler, as of only a limited 
scientific value, however otherwise interesting. 

It shows the locomotive boiler which exploded at Stirling 
Station of the Edinburgh and Glasgow Railway Company, op the 
14th of last month. It went by the denomination of Number 33, 
and it is stated that it was one of two made in 1847 or 1848 for 
the Edinburgh, Leith, and Granton Railway. After trial on that 
line, the two were found too heavy for the rails of that line, and to be 
with a too long wheel base for its curves. They were consequently 
purchased by the F."inburgh and Glasgow Railway Company. One 
of our corresponde‘sts, who has sent us the photograph, and has 
given us some particulars resulting from an inspection, says :— 
** Supposing the engine to be eighteen years old, in that time 1 hesi- 
tate not to say, from actual and minute inspection, that every part of 
| the engine has uadergone and received renewals excepting the 
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barrel of the boiler. There are indications on the plates, torn 
asunder by the explosion, that there have been periodic repairs 
made on them; and there is visible evidence at one part, situated on 
the underside of the barrel of the boiler, where a small plate had 
been put on with anumber of fin. copper screw bolts; and at some 
period afterwards, when this small plate had been insufficient to 
prevent leaking at that particular part, a much larger copper 
plate had been put on with a number of jin. screw bolts, and in 
the locality of this plate the main plates composing the barrel of 
the boiler were wasted away, by age and wear and tear, to a thick- 
ness of from jin. to under ,',in., the original thickness being jiu. 
The boiler did not, however, tirst give way at the repaired part, but 
about 12in. from that point, and at this point there had been no 
leakage of any kind to indicate danger until the explosion occurred. 
The pressure on the boiler was much under the usual and working 
pressure. The safety valves were properly secured from danger by 
means of short pieces of tubes placed between the under side of the 
lever and the upper side of the salter spring balance to prevent the 
engineman putting on more than 90 1b pressure. He also says :— 

“T found that parts of the engine were sent by the explosion to 
the distance of 550ft., 520/t., and 220ft. A youth about 15 years 
old was thrown some 60ft.; he is since dead. The engineman was 
found beneath the boiler plate, which is torn away, and which you 
see in the foreground; he is still, however, living.” 

Tt seems to us very probable, from an inspection of the photo- 
graph, and from the above, it is true rather indefinite remarks, 
that the boiler barrel gave way at a longitudinal furrow, the action 
of which was aided by pitting; in fact, in pretty close accordance 
with the deductions contained in a lengthy investigation on boiler 
wear and tear which we have lately published, 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

Notice.—A SPrEcIAL EDITION of THE ENGINEER ts 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

tS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*,° Covers for binding the Volumes can be had from the Publisher, 


price 2s. 6d. each. 

W. H.—(Banbridge).— We never express an opinion as to the solvency of com- 
panies or firms. 

W. R.—// your boiler is in good condition you may safely work it at 120 lb. 
per square inch. 

G. G.— You will gain nothing, we fear, by applying to the railway companies. 
No steps will be takea in the matter until Parliament interferes ; you must 
bide your teme. 

L, M. J.—(Glasgow).—The question you asked involves a very nice point of 
law—one which we could not answer at a moment's notice. Patents are 
repeatedly taken out without the ** Notice to Proceed,” by lodging a com- 
plete specification, as you propose. Singularly enough there does not appear 
to be an instance on record in which the validity of such a patent has been 
tested, although many men thoroughly versed in patent law are of opinion 
that such a patent is notvalid. By lodging a second provisional before the 
Jrst expires, you can also postpone the time for filing the complete specifica- 
tion. We cannot recommend you todo either the one thing or the other. If 
you cannot help yourself you should consult a patent agent, as great care 
will be required in drawing the specification. 

*,* We are reluctantiy compelled by the pressure on our space to postpone 
the publication of several letters, which are in type, until next week. 


MUSTARD MILLS. 
(Jo the Editor of the Engineer). 
Sir,—Can you, or any of your readers, oblige me with the address of a 
manufacturer of mustard machines, 8. K. 
London, May 31st, 1865. 





MACHINE-MADE GEARING, 
(To the Editor of The Engineer.) 

S1x,—Can you, or one of your correspondents, inform us, per ‘‘ ENGINEER,” 
where we may get gearing of the patent machine-made kind? Can you say 
what is the peculiarity of this kind of gearing—what is the form of the 
teeth—whether epicycloid, or such as may be drawn by the odontograph ? 
We shall be obliged for any information. L. M. ,. 

Glasgow, 29th May, 1865. 





ARRANGEMENT OF PUMPS, 
(To the Editor of The Engineer.) 

S1r,—Would your correspondent, P. Jensen, be kind enough to explain 
how he arrives at the conclusion that 86-H.P. would be sufficient to raise 
330 gal. of water 500it. high per minute. As 330 gal. weigh 3,300 lb. and 
1-H.P. being equal to 33,000 Ib. 1ft. high per minute, consequently 3,300 Ib. 
— 500ft. high per minute require 50-H.P., exclusive of friction in 
pipes. R. 





MANGANESE AND IRON ALLOY. 
(To the Editor of The Eagineer.) 

Six,—I hope you will be kind enough to print the following answer to 
Mr. Mushet, jun.’s, assertions contained in his letter of May 16th in your 
last impressi promise you, at the same time, not to trespass again on 
your valuable space in this matter. 

In his letter of May 2nd, in your No. 483, Mr. Mushet, jun., refutes the 
intimation of ‘‘ Engineer,” that manganese metal and its alloys are now 
manufactured for sale, and asks him to name his own price for five tons. 

Nevertheless, in his latest to you, Mr. Mushet pretends that he made 
large quantities of this alloy, and that Mr. Mushet, sen., described the pro- 
cess on pages 757 and 773 of his papers on iron and steel. 

I find on page 757 of these papers that Mr. Mushet, sen., after a number 
of trials, produced ‘‘a metallic button,” of the weight of 401 grains, 
which he calculated (not found by analysing) to contain two and a-half per 
cent. of manganese, and of which he says :—“‘ The effect of charcoal as to 
metallising the manganese seems to have attained its maximum.” 
Page 761, he says of another series of trials :—‘* On the whole, it appears 
doubtful whether, in these experiments, there was any real alloy of man- 
ganese with iron.” On page 768 I find :—‘‘ The general results of the 
— portion of this paper show that there exists a difficulty in com- 

ining, to any considerable amount, the metal of manganese with that of 
iron, either by the fusion of cast iron with the ore of manganese, or by the 
fusion of the ores of both metals.” As to the experiments quoted, 
page 773, they do not at all affect the process of Dr. Prieger, as he does not 
pretend to produce manganese metal or alloy by fusing the ores of manga- 
nese aud iron with charcoal, a process of which Mr. Mushet, sen., says him- 
self, on page 774, that it resulted in “‘ an impalpable white powder.” Dr. 
Prieger’s object is neither the production ef impalpable white powder, nor 
of metal buttons calculated to contain two and a-half per cent. of manga- 
nese, but the manufacture of definite manganese alloys with iron, or copper, 
or other metals, which he shall be glad to supply by the ton, and of which 
I sent you a sample ingot per carrier. H. Simon. 

, D gate, Manch . 30th May, 1865. 

[The ingot now lying before us is dense, compact, and apparently possesses all 

the characteristics of a true alloy.--Ep. E.j 
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THE ORDNANCE SELECT COMMITTEE, 


Ir is far from easy to regard the proceedings of the Ord- 
nance Select Committee without feelings very nearly akin to 
surprise and alarm. We feel surprise that its members 
should have overstepped the line marked out by duty, and, 
with all the evils which have invariably followed on such 
a course placed before their eyes in the light of past expe- 
rience, assumed the position of original inventors. We feel 
alarm because an investigation from which really great 
things were expected—nothing less, indeed, than a final 
decision as to what was or was not to be the naval gun of 
the future—bids fair to prove utterly worthless. A capital 
error was committed in the first instance, in appointing a 
committee composed almost exclusively of military men, 
to report on naval guns. With the exception of the vice- 
president, Captain Heath, every member of the committee 
is an officer of artillery, It has been urged by those who 
really know very little about the matter, “ That a gun isa 
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gun, whether afloat or ashore,” and that, therefore, those 
who are competent to pronounce on the merits of a field 
piece, should be equally competent to decide questions as to 
the relative merits of different systems of naval ordnance. 
It is almost unnecessary that we should tell our readers 
that such a proposition involvesa fallacy. Military officers, 
as a rule, hae nothing about naval guns; it forms no 
t of their business to know anything about them. 
Theoretically they do a a sort of information which 
s for knowledge, but in all that concerns that peculiar 
information which can only be acquired by long practice, 
they are, of course, absolutely deficient. We do not state 
this fact invidiously—no discredit can be attached to igno- 
rance of the kind. The management and use of each type of 
ordnance constitutes a recondite art, not to be derived from 
books, nor from superficial investigations which may be prac- 
tical or not according to circumstances. Naval men are pos- 
sibly to the full as ignorant of all that concerns field pieces 
and their use, and if it were deemed necessary to appoint a 
special committee to-morrow to inquire into the relative 
merits of different systems of field artillery, it would be to 
the last degree unadvisable to make up such a committee 
wholly, or even principally, of naval officers. To the 
simple-minded public it would seem that sailors are the 
proper men to deal with sailors’ guns, but the ways of the 
ublic are not the ways of that mysterious entity “The 
Gesnmaent” which knows a great deal better how to set 
about these little matters. ‘The problem to be solved 
by the Committee was apparently very simple. It 
had at last dawned upon the official mind that we 
are as a nation, without a naval gun. Very good 
naval guns exist, of course, but they must not be 
sought for on the decks of our ships. It was also 
tolerably clear that we not only wanted a gun, but that 
wanting it, we would have it; thereupon it was discovered 
that three different systems of ordnance represented the best 
results which had yet been obtained, and it was therefore 
determined that a series of trials should take place, in order 
to decide which was the best of the three. These systems are 
known as the shunt, Sir William Armstrong’s invention ; 
the Scott gun, invented by Commander Scott, of the Royal 
Navy; and the Lancaster gun, a revival, under an im- 
proved form, of a system which had been tested not without 
a certain measure of success in the Crimea. The French 
un is really constructed on the Scott system, the only 
Skene being found in the projectile, the rotation of 
which is effected by the action of the grooves on buttons of 
zine or gun-metal, screwed or dove-tailed into the side of 
the shot or shell, while under the Scott system these 
buttons, which are very expensive to make and to fit, are 
replaced by a continuous rib cast on the projectile, and 
“ guarded ” by a couple of little copper studs. It was not 
presumed that any one of these systems would prove 
eminently suitable for field service; at least it was 
not meant that experiments should be conducted to 
settle such a point. ‘The question to be decided was, 
which of the systems was best calculated for service 
at sea. How it could have entered the official mind 
that the problem could only be solved by soldiers, we 
are quite at a loss to determine. There are two methods 
of performing every duty—one is right, the other is wrong ; 
and it would seem that, in the majority of instances, officialism 
is so far incapable of selecting the course which is most 
likely to advance national interests, that the wrong path is 
ursued, even though it may be more devious and more 
difficult than that which is right. Nevertheless, it is quite 
possible that the report on the guns tried even though 
drawn up by artillery officers, might have proved exceed- 
ingly valuable; and therefore, although some disappoint- 
ment and a great deal of annoyance were openly expressed 
by naval men at the outset, the progress of the investiga- 
tion has been watched with interest, and we may add with 
hope. Several years have elapsed since rifled guns have 
been introduced into our navy. Experiments without 
number have been conducted, and here, at last, we had the 
very best systems yet brought out—the only systems from 
which good results were expected —placed upon their 
trial, not with other guns, but with each other. The 
competition was brought within very narrow limits, and 
the duties of the committee were redu within 
reasonable proportions. For a time all went well. A 
programme was drawn up, which was, in the main, suffi- 
ciently satisfactory. It is proper to mention that, in the 
first instance, a fifth gun was entered, Mr. Bashley Britten’s 
—entered, however, only to be withdrawn, as it failed to 
comply with the conditions of the programme almost from 
the first. As the trial proceeded, gun after gun was 
beaten ; it forms no part of our purpose at present to point 
out how. Finally the competition rested between the 
Scott and the French gun, and to ordinary observers it 
appeared that the labours of the committee were nearly 


over. As the Scott and the French gun are virtually the | 


same, and as the balance of advantages rests with the 
Scott gun, from which the French gun was copied, it is 
clear that its inventor had distanced his rivals, and 
that, as far as the labours of the committe had proceeded, 
they had gone to show by their results, that the Scott gun 
was the naval gun of the future. Having arrived at this 
point we must be pardoned for digressing a little, in order 
to show what are the a involved in the action of a 
gun promising so much. 

Until within a comparatively recent period, the belief 
obtained that a round shot tired from a smooth bore 
gun goes bouncing up and down along the chase on its 
way to the muzzle, and that its flight is rendered erratic 
by the last jump. 1t is now understood that this peculiar 
jumping, if it takes place at all, only does so under very 
exceptional circumstances. In point of fact, all round shot 
have considerable windage, and as the gravity of the pro- 
jectile keeps it down to the lower side of the chase, this 
windage is practically concentrated above it. As a result, 


the escaping gases keep the shot firmly down to the bottom 
of the bore, and, provided that bottom were true, and that 
the centre of gravity of the ball coincided with its mathema- 
tical centre, its flight would possibly be extremely accurate, 
95 cwt. 68-pounders, and their shot, cannot boast of any 
remarkable accuracy in these respects, and yet it has been 
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proved over and over again that when great care is taken 
that their spherical projectiles shall be tolerably true in 
form, and approximately homogeneous in'texture, these guns 
absolutely shoot more accurately up toa range of 800 or 
900 yards than any rifled cannon of equal size, because there 
is no “lateral deviation.” Even at double this range they 
are sufficiently accurate for all the ordinary purposes of 
naval warfare. But this pinning of the projectile down to 
the lower part of the chase is very prejudicial in the case 
of rifled guns. A mathematical investigation of the why 
and the wherefore would be out of place in an article like the 
present. An argument more suitable than such an investiga- 
tion could supply is placed at our disposal in the proved fact, 
that unless the axis of the rifled projectile coincides with that 
of the bore of the weapon, its flight will be more or less erratic. 
Commander Scott appears to have been the first not only to 
call attention to the fact, but toset about finding a remedy. 
For some years he has kept the “ self-centreing” principle 
before him, and has toiled to produce a result which is 
fairly embodied in his gun tested by the select committee. 
Artillerists were not slow to recognise his views,and the 
shunt gun of Sir William Armstrong is also, toall intents and 
purposes, a self-centreing gun. But the method by which the 
projectile is centred is totally distinct from that adopted b 
Commander Scott, and is so objectionable that it must ulti- 
mately prove fatal to the reputation of the weapon. A few 
weeks since we gave drawings of the rifle grooves and of 
the projectiles of all the guns now under consideration, 
From these it will be seen that in the Scott gun a peculiar 
curve is given to the groove, as seen in cross section. Five 
of these grooves are used, and on the projectile, be it shot or 
shell, a similar number of ribs pce to fit the grooves, are 
cast, and to form. These ribs do not fill the grooves, 
and the shot, therefore, easily passes down the bore even 
when this last is very foul; but the moment the charge is 
ignited, the ribs of the shot are brought to bear forcibly 
against the curves of the grooves, and as these curves act 
the part of inclined planes the projectile is lifted bodily off 
the Gocen of the bore. As soon as this takes place the 
gases pass equally under and over it in the very small 
space allowed for windage, and the shot is therefore borne 
forward floating, as it were, in a column of gas, and 
touching the chase only with its ribs. The result is that 
the gun is very accurate—that the shot are very cheap, and 
cannot get out of order—and that in practice it is impos- 
sible to foul the gun to such an extent that it cannot be 
loaded with the utmost facility. Furthermore, as there is 
no “ grip” at the muzzle, shells, even though charged with 
gun cotton, can be freely used. In the shunt the buttons 
of the projectile are intended to pass down a deep groove 
in loading, and to come out through a shallow groove, into 
which they “shunt” near the muzzle in firing, and 
thus the shot is lifted off the bore and suspended on the 
studs. In practice, however, the scheme is found to involve 
very delicate manipulation, which cannot be secured, 
Sometimes the studs get into the wrong groove in loading, 
and then the shot sticks, and can neither be got out nor in, 
and at all times the shock caused by the sudden resistance 
encountered by the projectile on taking the shallow grooves 
near the muzzle is so great, that ordi percussion fuses 
and gun cotton shells are ignited and explode within or 
close to the gun. Even though the Scott gun were 
deficient in precision — which it is not —it possesses 
a paramount advantage over its rivals in the fact that it 
can always be loaded; while it fires round shot with consi. 
derable accuracy, and at the highest initial velocity obtained 
from any of the guns. It would seem that the Scott groove 
—the distinguishing characteristic of the gun—was pro- 
duced in September, 1859; certain wads made for the gun, 
and representing a very accurate cross section, found their 
way into France about the spring of 1860, and on the 3rd 
of December in the same year the French gun was pro- 
duced, the credit of the invention being claimed for, though 
not by, his Majesty Napoleon III. In the form in which 
it has been tested. by the select committee this weapon 
has been defective in many respects—the particulars of 
these defects we have already pointed out. 

Having arrived at a point where it was impossible 
longer to remain in doubt, the members of the 
Ordnance Select Committee, instead of continuing the 
trial in order to carry out the provisions contained 
in their own programme, and to still further test 
a gun which had already distanced its competitors, stop 
short, and, without resigning their position as judges, 
assume that of inventors, and, copying all that is essential 
in the Scott gun, and much that is most objectionable in the 
French projectile, they produce what they are pleased to 
term the “ Woolwich” gun. Sucha course of proceeding 
is repugnant to every idea of fair play, and is directly 
opposed to the principles on which the success of all such 
inquiries as they were are called upon to institute depends. 
We have no objection whatever that the gentlemen forming 
the Select Committee on Ordnance should turn inventors 
individually or collectively, if it so pleased them, but we 
do object, and that energetically, to this mixing up of the 
functions of judge and inventor. The committee had a 
very straightforward course mapped out for it. It 
was not called upon to produce a naval gan, or 
any gun; its duties consisted in testing certain sys- 
tems of ordnance submitted for its decision; and 
a single ~~ further in its ry is a step beyond 
its duty. Hard things would be justly said of a judge 
who, called upon to decide between rival claimants to a 
patent, threw both parties overboard, and, deciding that 
their patents were null and void, proceeded to protect an 
invention of his own copied from the best points of both 
the suitors. The cases are strictly parallel. It is a matter 
of perfect indifference to us who invents the best gun. 
And if the committee can produce a gun better than any 
of those tested, let us have it by all means. But there is 
no reason why this inventive faculty should be permitted 
to interfere with the questions really at issue. The 
moment a committee begins to invent, it becomes incapable 
of giving a fair decision on the relative merits of inventions 
with which its own must come into competition. And it 
requires an almost incredible amount of credulity for- 
tunately as rare as it is incredible—to believe that it can 
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pronounce an opinion possessing the slightest value on its 
own. According to every principle of honour and honesty, 
the moment a committee member finds himself possessed by 
an invention, he should resign his office; unless, indeed, he 
possesses the power at once of keeping his notions to him- 
self, and of preventing them from interfering with the dis- 
charge of his duties. As matters now stand, there is but too 
much reason to fear that the general public will never hear 
which of the competitive guns acquitted itself best ; but 
that from the ashes of ruined hopes and broken promises, 
will arise another gun which can claim no man for parent, 
and which will be placed before the nation as a sacrificial 
offering, intended to atone for a contemptuous neglect of 
yf on the part of those whose duty was clear as the noon- 
ay. , 
THE SUEZ CANAL. 

M. DE LEssEPs would have acted wisely had he post- 
poned the issue of his circular inviting a visit of delegates 
to inspect the progress of the Suez Canal for yet a little 
while. This document, addressed to the chambers of com- 
merce of nearly all the nations of Europe, was, to say the 
least of it, remarkably ambiguous in its phraseology. Its 
author asserts that “ une communication est ouverté entre les 
deux mers,” and that, “ en 24 heures nous avons navigué re- 
morqués par un bateau @ vapeur d'une mer a l'autre.” ‘The 
two seas are, of course, the Mediterranean and the Red Sea, 
and as for some years past the world at large has been care- 
fully made aware that M. de Lesseps was toiling to establish 
a communication between the seas, or in other words, to 
construct a grand ship canal, it did appear at first sight that 
he had arrived at such a point that the canal, although not 
finished, was really opened. It is not too much to say that 
this was the impression conveyed to the minds of the dele- 
gates in the first instance, and it would seem that the delu- 
sion was not dissipated until these gentlemen reached the 
spot. In simple truth the Suez Canal is not opened, and it 
is impossible to say when it will be opened. ‘lhe commu- 
nication spoken of by M. de Lesseps is neither more nor 
less than the fresh water canal intended to convey the Nile 
waters through the desert, and the “ bateaua vapeur” by 
which it has been navigated, is only a little steam launch, 
some 20ft. long. Certain gentlemen, accustomed to see 
things as they are and not as they might be, found means 
to accompany the delegates, and they have reported on the 
entire scheme in anything but favourable terms. Of course 
as these gentlemen claim “ perfidious Albion” as their 
mother country, all that they assert must in defer- 
ence to our Gallic friends be accepted with reserve. 
Even though we make a large allowance we shall 
still find enough to substantiate our argument that 
M. de Lesseps would have done well to have waited a little 
ere he invited unaccustomed eyes to be witness of the pro- 
gress made in his labours. This progress is so far from 
being remarkable that the special correspondent of the 
Times assigns twenty years as the time which will be 
required to complete the canal at its present rate of 
progress. M. de Lesseps fixes it at three years. Possibly 
truth lies somewhere between, and taking all the bearings 
of the case into consideration, we are disposed to believe 
that eight, or even ten, years may roll by before the work 
of construction terminates; and M. de Lesseps can 
retire to a metaphorical toll-house at, let us say, the 
Port Said entrance, and spend a happy old age in levying 
dues from the maritime nations of the old and new worlds, 

The “prejuge ridicu/é” entertained by most civilised 
nations to the employment of forced labour, has retarded 
M. de Lesseps considerably. it is a fact that in all ages 
great works could only be accomplished in Egypt by 
the toil of men virtually slaves. ‘I'be treasure cities of 
the Pharaohs were built under compulsion by the ancient 
Israelites. Unluckily, M. de Lesseps is not a Pharaoh, and, 
even though he were, there are no Israelites whom he 
could compel to dig. 
he finds the descendants of Abraham quite as useful 


in other ways. A good balance at your bankers is a | oO ¢ 3 
| reciprocity, nor do these variations between the different 


fair equivalent for a certain number of spades. Still, 
workmen cannot be had for gold who are worth much. 
Even under compulsion the fellah works badly, and 
when not under compulsion he reduces the amount of his 
labour within exceedingly minute limits. Men ofthe English 
navvy class there are absolutely none on the works. The 
best men at the engineers’ disposal are Greeks, paid about 7f. 
per day. ‘These men work tolerably well, and there 
would be little to complain of if M. de Lesseps could but 
get enough of them. ‘The suppression of forced labour has 
been a disastrous blow to the entire scheme—a blow which 
promises to retard its completion for years, The sum of 
84,000,000f,, which the Viceroy has been condemned to pay 
to the company is in no sense an equivalent. Francs will not 
of themselves dig the canal. Thews and sinews—not gold 
—are needed, and in their absence M. de Lesseps has to 
contend with herculean difficulties, such as will require all 
his patience, as weil as all his skill, to surmount. 

nder the circumstances, he has resorted to the best 
available means of prosecuting his task—machinery. The 
excavation is effected almost wholly through sand ; and in 
many places this sand is so soft and friable that a species 
of steam dredge is employed with considerable success. 
As a rule, however, the soil of the desert, although sand, 
is yeta sand so firmly compacted, possibly by the admixture 
of a small quantity of clay, that it forms a comparatively 
intractable material, We have already published all that 
is knewn in this country concerning the construction and 
working of these dredgers and excavators, but we are left 
very much in the dark as to their real capabilities, and yet 
this is one of the most important points in the entire 
scheme, From manual labour M. de Lesseps has little to 
expect. If the canal is to be finished within the present 
generation it most be by the aid of steam power, and it 
certainly does seem a little strange that detailed descrip- 
tions of machinery, on the working of which the success 
of a great nationalenterprise in some sense depends, have not 
found their ‘oe to a very particular publicity within our 
shores. M. de Lesseps would do much to convince 
English engineers that he is really going ahead if he 


would favour them with the fullest details of the ma- 
chinery by the aid of which he conducts his operations. It 





It is possible, however, that | és . < 
| United States of America, were subjected to inquiry. 





, until the contrary is proved, we are — to believe 
him to be as candid and frank as he is able and courteous ; 
but knowing, as we do, the nature of the soil through 
which he has to dig, we may be excused if in the absence 
of facts proving, we are driven to doubt the efficiency of bis 
machinery as a substitute for manual labour. There is 
something more than a report afloat, indeed, that many 
of the dredges have completely failed to perform their 
duties, whether from want of fuel or hands to work them, 
or defective construction, we cannot say. tumours such as 
these may be utterly without foundation ; it is somewhat 
remarkable, however, that they should only have sprung 
into existence immediately after the close of the most 
thorough inspection which the works have undergone by 
other than French eyes for very many months; and they 
are certainly worth combating by those who have an 
interest in impressing upon the public that three years will 
suffice to open the ship canal. it must be remembered, too, 
that the very intractability of the soil is a guarantee that, 
once completed, very little care will suffice to maintain the 
banks in perfect repair. In a tropical climate vegetation 
thrives rapidly, Already the sides of the fresh-water 
canal are being well clothed with a spontaneous growth of 
jhow, or tarfa, rushes, willows, &c., and there is no good 
reason why the ship canal should not be equally well 
clothed with a semi-marine vegetation, which would aid 
materially in maintaining the integrity of the banks un- 
impaired. 

As the work stands at present, however, it is premature 
to speak on the details of the means by which it is to be 
kept in repair. It is exceedingly difficult to obtain any- 
thing like strictly reliable information ou the subject, but the 
weight of the available evidence goes to show that the pro- 
portion which the work done bears to that to be done, has 
been considerably over-estimated. From two strictly in- 
dependent sources we learn that the only portion ot the 
canal proper fairly commenced is a “ rigole,” some fifty-five 
or sixty miles long, from Port Said, on the Mediterranean, 
to Ismaillia, on Lake Timseh, which, in many places, is in- 
capable of floating anything with a deeper draught than 
18in., and in no place has a depth of more than dft. In 
point of fact, this “sigole” bears precisely the same rela- 
tion to the finished canal that a drift does to a tunnel. 
The difficulties to be encountered at the Port Said entrance 
are certain to be serious, but hardly any attempt has yet 
been made to grapple with them. M. de Lesseps has perhaps 
prudently contented himself with trying to do, as far as 
possible, but one thing at a time. Heavy expenses must 
be incurred, we fear, in order to create an entrance and to 
keep it open. Long piers must be constructed to keep the 
required channel ot 30ft. deep open to the ocean; and a 
strong current continually carries silt into positions from 
which it is absolutely indispensable that it should be re- 
moved. ‘These, and hundreds of obstacles such as these, 
have yet to be combated and overcome. ‘hat their defeat 
is possible we willingly admit, provided that men and 
money are forthcoming. That the battles will be all fought 
and the victories all won within the next three years, we 
believe to be to the last degree unlikely. Divested of 
romance, the visit of the delegates from the chambers of 
commerce partakes far more of the character of those usual 
at the laying of first stones and the turning of first sods, 
than possibly may be quite agreeable to men who have in- 
vested their capital in an undertaking from which they ex- 
pect to enjoy a return while their children are yet young. 


is ie possible that he has no desire to suppress anything 
an 


FOREIGN PATENTS. 

Ir is much to be regretted that, amongst its other short- 
comings, the late report of the royal commission on patent 
laws contained no suggestions for a reciprocal arrangement 
on international law. ‘This omission was made, although 
the several laws of the countries in Europe, and of the 


Existing differences form no essential difficulties as to 


laws—often due to local causes—necessarily stand in the 
way of such a desirable international enactment as that 
which would secure inventors against immediate piracy in 
a foreign country. Under present circumstances the mere 
act of taking out a patent often affords in itself the very 
impediment to obtaining one abroad, It will be observed, 
on comparing the present law of each European state 
the one with the other, that in each the question of novelty 
is made a prominent feature, but with different definitions, 
or with different tests as to its existence. 

Thus, in France, although novelty is required to make a 
patent valid, the granting of the patent itself does not form 
a guarantee for the novelty in priority of the invention— 
no more, in fact, than in England, ‘The invention can be 
disputed, and the points in question are decided in a court 
of law. In Prussia the question of novelty is inquired into 
at once, and the patent granted or not, according to an im- 
mediate decision by ministerial authority—mostly in the 
negative. In Austria, although the law also requires the 
existence of novelty, yet the grant of the patent is made 
without inquiry on this head. ‘he Austrian law, however, 
distinctly declares that a patent becomes invalid, and public 
property, if the invention be proved to have been old at the 
time of granting the patent. Possibly this clause applies to 
novelty in Austria itself—at least the question has not been 
raised against an invention previously patented and in use 
in a foreign country at the time of its being patented in 
Austria. In some countries, as in Prussia, the mere pre- 
vious description of the invention in a periodical prevents 
the obtaining a patent. It is certainly possible, at present, 
for residents in almost any of the European states to apply 
far and obtain patents for inventions just patented else- 
where, before the inventors or original patentees apply for 
their foreign patents. In fact, a regular sort of trade is 
made out of this in many countries, and a promising inven- 
tion is at once seized upon by “inventors” whose invention 
is taxed in no other way than that of misleading others, 
to the injury of the real inventor. It is to correct these evils 
that some sort of reciprocity in patent law is required. 

Inventors and intending patentees should thus have 
greater facility than at present for securing the first right 





toa patent in the several foreign countries in which they 
are desirous of carrying out their invention. To obviate 
some of the present grievances, an inventor ought, on ap- 
plying for a patent in his own country, to have the right of 
giving notice, at the nearest consulate, of his intention of 
applying in the given country for a patent. This notice 
should give him priority for six months, when, if he fail to 
complete his application for the foreign patent, the claim 
of priority could cease. The question of previous publi- 
cation could scarcely then arise, and all other questions of 
novelty will be readily decided in each country by ex- 
isting laws without additional change. 

In further comparing the various patent laws of the 
several states in Europe, there will be no difficulty in car- 
rying them out to reciprocal patents. The reciprocity 
asked for is oniy one of facility in obtaining a patent, and 
of priority to the inventor. A commission of delegates 
from the several countries in Europe might undoubtedly 
lead to an amelioration in the several laws, and toa greater 
uniformity; but even the small facilities already named 
would be a great boon to inventors. 

The duties on patents, and modes of payment in each 
country, require little or no change ; nor, perhaps, do many 
of the other clauses; but a recognition of the original 
inventor is required, more particularly where patents are 
granted to natives only, and where the inventor, if non- 
resident, cannot obtain a patent, even if he domicile him- 
self. In such cases the application could be made in the 
name of a “ mandataire,” who possessed already the required 
iegal right. 

The desirability of having a resident agent in each 
country where a patent is taken out, to further its interests, 
will, however, not be obviated by the proposed reciprocity. 
Experience continually proves the almost impossibility for 
an inventor to carry out his own invention or patent in 
many countries at once, by his own exertions alone. It is 
in attempts of this kind that so many failures occur, and 
so few foreign patents are made remunerative. 

That the benefits of reciprocity may be greatly extended 
beyond that named here, cannot be doubted. ‘They could 
be extended in such directions as—-1, greater facilities for 
obtaining foreign patents; 2, readier means of applying 
for them; 3, greater security that no previous publication 
takes place; 4, the power afforded to an inventor for giving 
notice of his having applied for a patent in his own country, 
in order to allow him a fair start to take foreign patents. 
It is, perhaps, impossible to hope for one universal law for 
all nations. In England alone men of eminence have 
differing opinions on the subject; but the desirability of 
some better understanding between countries for the pro- 
tection of this kind of property is undoubted. 


THE ATLANTIC CABLE, 

THE Atlantic cable is finished. Some portions of it have 
not yet received their protecting outer sheathing of iron 
wire, but with these exceptions the whole of the cable is 
now on board the Great Eastern, or in the tanks in the 
tenders. Now that another spirited attempt to unite the 
Old and New Worlds is about to be made, the proceedings 
are beginning to attract a considerable share of public 
attention, and last week the Prince of Wales evinced his 
interest in the undertaking by paying a personal viits to 
the Great Eastern, in company with Prince Edward of 
Saxe-Weimar, the Duke of Manchester, the Duke of 
Sutherland, Viscount Folkestone, Viscount Torrington 
Viscount Sydney, Lord Alfred Paget, Lord Lyons, Lord 
Ebury, Lieutenant-Volonel Keppel, and several other 
noblemen and gentlemen. 

During their stay on board the officers and directors of 
the different companies interested in the undertaking placed 
every facility in the way of the visitors, to view the process 
of coiling in the cable from the hulk alongside the Great 
Eastern. The Prince descended into the cable iiself, in 
one of the enormous tanks, when the operation of coiling 
in was commenced. Although the cable was in motion, 
and being coiled in at the rate of four miles an hour, the 
electrical tests were kept up the whole of the time. The 
consulting committee of the Atlantic Telegraph Company 
then gave an explanation of the whole of the operations, 
both mechanical and electrical, which information, in an 
extended form, is now laid before our readers. 

The consulting committee of the Atlantic Telegraph 
Company consist of Messrs. Fairbairn and Whitworth, 
Professors Thomson and Wheatstone, and Mr. C. F. 
Varley, engineer to the Atlantic Telegraph Company, and 
electrician to the Electric and International ‘Telegraph 
Company. On these gentlemen devolved the task of exa- 
mining the different specimens of cables and tenders which 
were sent in; and in their decision to accept the present 
one, those who have witnessed its performances and know 
its qualities will own they have, possibly, made a wise 
selection. This cable is capable of bearing a etrain of eight 
tons without breaking, yet it coils into the tanks as easily 
as a silken rope, and as the operation of paying out will be 
the reverse of that of coiling in, the ease with which the 
cable almost coils itself into position gives a strong guar- 
antee that kinks are not likely to occur during the paying 
out. This circumstance is caused by the wires being com- 
posed of homogeneous iron of unusually uniform quality, 
and great praise is given by the scientific committee to Mr. 
James Horsfall, on account of the excellence of the material 
he has supplied for the cable, every length of the wire 
having been severely tested before adoption. Mr. Horsfall, 
in fact, has found it absolutely necessary to manufacture 
his own iron; also to roll it, draw it, and anneal it, as by 
these means alone could he secure the uniformity so greatly 
needed. ‘These wires are then covered with five strands of 
Manilla hemp, saturated with a compound of pitch, oil, tar, 
and a little india-rubber, the resulting cable being very 
pliable, and yet not “springy ”—a quality known to be a 
great nuisance in submarine cables. ; 

The present cable, when subjected to a strain of seven 
tons is found to elongate not more than 3 per cent., and as 
it is confidently expected that not more than one ton of 
strain will come upon it during the operation of paying 
out, there appears to be a large margin for self-restraint. 
The iron wire used in the cable is 094 of an inch in dia- 
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meter, and bears a strain of 1001b. without breaking, con- 
sequently it would bear suspending from the car of a 
balloon for nine miles before its own weight would cause it 
to break. In water, therefore, it might, roughly speaking, 
hang down from the stern of a vessel to the depth of ten 
and a half miles, and yet not part. The whole, when manu- 
factured into cable, would hang to a still greater depth, in 
consequence of being surrounded by hemp, which in water 
adds nothing to the weight, yet considerably increases the 
strength. In no case have the soundings across the in- 
tended route shown a greater depth than two and one- 
third miles; but owing to the currents always found upon 
the surface of the Atlantic, it follows, of necessity, that 
these soundings show a greater depth than actually exists. 

The insulation of the core is very high indeed, the 
greatest care having been taken in its manufacture. From 
the minute of the transformation of the gutta-percha into 
the form of cable, the core has been kept constantly under 
water, from which it has only been withdrawn to receive 
its coatings of iron, hemp, and tar, and again at once 
plunged into the cool and dark recesses of the water tanks. 
Hence the deteriorating effects of the influence of the at- 
mosphere, as well as of the solar rays, have never touched 
the insulating material of the present Atlantic cable. So 
high is the iusulation of the core, that it is a hundred and 
fifty times greater than that of the cable laid for the Elec- 
tric and International Telegraph Company from Dunwich 
to Zaandvoort, every wire of which is now in perfect work- 
ing order, and as good as when first laid down several years 
since. The pressure at the bottom of the Atlantic Ocean 
will double the insulating power of the gutta-percha, and as 
the low temperature there (293 deg. Fah.) will increase the 
conducting power of the copper, Mr. Varley has calculated 
that if a battery be applied at one end—say Newfoundland 
—and the current be measured at that station, likewise the 
amount of the same current when it reaches Ireland after 
passing through the cable, the latter will be found a little 
more than ‘9985. In fact it would require very sensitive 
apparatus to show any loss whatever. 

The conductivity of the interior wire is equally high and 
satisfactory, in consequence of the large diameter of the 
copper strand. For this reason the battery power used in 
working the cable will be very weak, incapable of giving 
a shock to the human body that would much affect a person 
of the most delicate nerves. Messages have already been 
sent through 1,200 miles of the cable by means of a single 
cell battery, having two small wires only for plates. With 
weak battery power such as this, however, it is necessary 
to use Professor Thomson’s reflecting mirror galvanometer, 
the most sensitive receiving instrument yet constructed. 
A small glass mirror, about the size of a threepenny piece, 
is attached to a small magnetic needle, and both are sus- 
pended in the interior of a coil of fine insulated wire, by 
means of a fibre of the natural thread of the silkworm. ‘The 
copper wire composing the coil is very fine, and usually has 
many thousands of convolutions, though the number of 
these varies in different galvanometers. A strong light 
from a lamp is thrown on the microscopical mirror, from 
which it is reflected into a scale 20 in. distant, the conse- 
quence being that the slightest motion of the mirror is 
shown by the reflected ray. Such is the delicate piece of 
apparatus which may be called into practical use should 
any injury to the cable render it desirable to employ a still 
weaker battery power. 

The shore ends of the Atlantic cable consist of the same 
core as used in the other portion, but surrounded by 
numerous strands of thick iron wire, so as to be able to 
resist the mechanical injuries to which it is more liable 
than the deep-sea portions. These shore ends will not be 
laid by the Great Eastern, but by separate steamers, which 
will hand over the respective ends for connection with the 
deep-sea cable on board the former vessel. To the unin- 
itiated the greatest mystery about the shore ends is, how 
they could possibly be coiled inside any ship that yet 
** walked the waters,” for the thick iron strand looks about 
as pliable and easy to coil on a drum as a street lamp- 


post. 

The depth of water in which the cable has to be laid has 
already been stated to nowhere exceed more than two and 
one-third miles, as shown by the most careful soundings ; 
but the character of the bottom, when reached, is a matter 
of equal importance. ‘The first Atlantic Telegraph Com- 
pany made careful inquiries in this direction, and announced 
that the deep-sea plummets brought up what appeared to the 
eye to be fine white sand, but which, under the microscope, 
proved to be small shells of the Diatom races of organisa- 
tion, and, in fact, that the deposit had no sand in its com- 
position. ‘These fine shells show few symptoms of abra- 
sion, and the evidence collected tends to prove that the 
bottom of the Atlantic between Valencia and Newfound- 
land is not rugged or precipitous, but that it has a 
gently undulating surface, except, however, a short distance 
off the coast of Ireland, where there is a more rapid descent, 
— the slope is in no place greater than on Holborn- 

ill. 

From the care with which soundings have been taken, 
from the consummate skill with which a cable approaching 
nearly to perfection has been manufactured, and from the 
practical and theoretical ability of those who have been 
engaged in every part of the undertaking, it will be seen 
that all that man can do has been done to unite England 
and America by means of a telegraphic wire. 

Should the cable once be laid in safety, the shore ends 
are of such a lengthy and substantial character, that there 
will be little to fear from the anchors of vessels. ‘This 
danger, also, will be lessened as much as possible by the 
choice of suitable landing places for the ends of the line. The 
public have thus the satisfaction of knowing that apparently 
nothing has been lacking in care and foresight on the part 
of the Atlantic Telegraph Company to lay the cable in 
safety, and secure its permanency when laid. At present 
it is intended that the Great Eastern shall leave Valencia 
on the 11th of July, and take a fortnight to lay the cable 
from that place to Newfoundland. 





Licutinc Tunnets.—The Bergen tunnel on the Erie Railroad, 
which has been in the scene of so many accidents, is now lighted 
with a calcium light. 





ON THE ADHESION OF LOCOMOTIVE WHEELS 
IN TRACTION, 
By W. BripGes ADAMs, 

MECHANICAL engineering has two aspects—one of them 
that of perfect workmanship or manufacture, the other 
that of philosophical investigation—without which latter, 
indeed, the former would be stagnant, and probably would 
hardly have existed other than as empiricism, just as a 
beaver built his dam at the commencement of the world, 
and still continues to build it. More than this is needed 
for the world of progress in the future, and therefore specu- 
lative engineering—so commonly scoffed at by practical 
men, because it happens that in the general round of 
speculations there are more unsound than sound theories— 
must ever remain an integral part of national industry 
and advance. “ Whatever man has done man may do,” 
but not for this only was his god-like faculty of reason 
given to him, but for far higher things, working out the 
true solution of the command that by the “sweat of his 
brow map shall live,” yet translating this into the sweat of 
the brain behind the brow, by dint of which means 
drudgery shall be finally extinguished, and healthy exer- 
cise be substituted for exhausting muscular labour, in all 
the processes for procuring food, or fuel, or clothing, or 
lodging, or the means of transit —those cardinal necessities 
of mankind. 

In the processes of transit, while performed by horses, 
absolute necessity dictated a recognition of the great law of 
nature—compensation for irregular movement by elastic 
recoil. Not otherwise could the maximum result be 
attained without the destruction of the horses. But on the 
rail, with steam for a propeller, which did not break its 
wind or drop down under sunstroke, the law of compensa- 
tion was disregarded, and is still almost unstudied. ‘here 
has been a constant endeavour to force rigid parallelograms 
round curves, and breakage of materials has been sought to 
be avoided not by the natural processes of elasticity, which 
enable lofty trees to elude destruction from gales of wind, 
but by increasing the bulk and weight of the material, and 
thus increasing the destruction, by carrying about a use- 
less load. 

Amongst the very important questions of transit is the 
adhesion of the wheels of locomotives for the purposes of 
propulsion, and the discussion of this question in the 
columns of ‘tHE ENGINEER by various minds will be one 
important means of eliciting mechanical truth. 

1 fully agree with Mr. Colburn that the time will come 
when engineers will wonder how they could “solong tolerate 
the imperfection which slipping implies.” I also agree that, 
provided the weight be not in excess, a four-wheeled en- 
gine, all drivers, is better than a six-wheeled engine with 
tour drivers, for it will run with less flange friction, and be 
less liable to slip, andapply the whole load usefully. ‘Chere 
are two questions to consider—the pressure of the whole 
load, and great length of base to ensure steadiness. I once, 
in the days when the four-wheeled engines of Edward 
Burry—or, rather James Kennedy—ran ou the London and 
Birmingham and elsewhere—took part in the Zimes and the 
Railway Times in the discussion ot the comparative merits 
of four and six-wheeled engines. I took the side of the 
latter, on account of their greater steadiness of base, with- 
out reference toadhesion. In point of adhesion the engines 
of James Kennedy were most etfective, for they really were 
two-wheeled engines, the drivers behind, and the leading 
wheels very close to them, with scarcely any weight on 
them. ‘The argument in their favour was that, being so 
short, they would turn round curves with the minimum of 
friction; but to set against this it was said that they had 
the defect of the French poodle dog with the tail twisted 
so tight as to lift the fore legs off the ground. It was 
exactly thus when the train was attached—the front wheels 
were lifted by the snatches, and if they came down again 
at a bad joint of the rails—and in those days there were no 
fish joints—they turned off at a tangent, and caused an 
accident. In the course of the discussion I proposed to 
alleviate this defect by carrying the coupling under the 
engine to the front buiier beam, and so holding down the 
front wheels. Captain Lawes, of the Leeds and Man- 
chester, who was a humourist in his way, said it was “ put- 
ting a martingale on to Burry’s engine to keep it from 
rearing,” and so my proposition, which was meant 
seriously, was never tried, being taken in dudgeon. 

In the year 1846 I put on record a plan of engine on four 
wheels similar to that proposed by Mr. Colburn, ‘There 
were four wheels 6ft. 6in, in diameter, the axles being 
divided transversely at their central length, and enclosed in 
long oil boxes through the whole space between the wheels, 
so that the wheels could run independently of each other. 
The distance of the axles apart was 20ft., and the boiler, 
4ft. 6in. in diameter, was sunk between them, with the 
bottom only 9in. from the level of the rails. ‘Chere were 
four outside cylinders, placed end to end, two on each side, 
midway between the wheels, and the steam could be turned 
on and off to work two wheels at a side, or two leaders or 
two trailers separately, or cross corners, like a horse, or all 
four at once. In this mode there was no torsion of the 
axles, or grinding of the tires. I abandoned the idea, be- 
cause I considered that the weight would be too great on 
each wheel, and the friction of the flanges against the rails 
on-curves would cause rapid destruction, and would, more- 
over, seriously detract from the tractive power by the want 
of facility to radiate on curves, unless used only on straight 
rails, 

Mr. Colburn’s proposition is for a four-wheel engine of 
30 tons, with the boiler at the usual elevation, the total 
length of coupling being 15ft. for wheel base, the same 
length as an ordinary four-coupled six-wheel engine, and 
omitting central wheels, so as to throw the whole load on to 
the four drivers. He appears to consider the main disad- 
vantage to be in the length of the coupling rods—15ft. I 
think this difficulty might be materially alleviated by 
keeping the rod light, and working it between central guides 
to keep it from buckling, and providing a suspending spring 
with long action to take off the weight. The placing the 
cylinders one above the other would provide sufficient 
length for the connecting rods, but there would still remain 





the objection that the wheel base would be a rigid paral- 
lelogram 15ft. x 4ft. 84in. Supposing the railway to be 
a straight line, this would not be a difficulty ; but straight 
lines are getting to be more and more the exception and 
not the rule, saying nothing of points and crossings, which 
take a six-chain radius even on the narrow gauge. Again, 
the more the wheels are loaded the more is a long rigid 
lever disadvantageous in proportion to the load, con- 
verting the machine into a sledge, and increasing the 
torsion of the axles, This might be helped by mate- 
rially increasing the clearance between the rails and 
flanges, by wideniog the tires; but that would involve 
other evils at points and crossings. ‘There still remains 
the difficulty of unvarying diameters in the wheels run- 
ning over varying lengths of rails, and wasting tractive 
force; and there is no way to help this, save by independent 
wheels, or by spring tires, permitting the wheels to slide 
within them to compensate for the inequalities of the rails, 
But even then there remains the difficulty of the axles not 
departing from their parallelism on curves. Upon the 
whole, I incline to think that the extension of the base of 
the coupled wheels would be a worse evil than all the 
advantage gained by getting rid of the leading or trailing 
wheels, and putting the whole load on the drivers. 

When 1 took to building the light engines alluded to by 
Mr. Colburn, I used only a single pair of drivers ft. in 
diameter, placed in front of the tire-box, and a pair of leaders 
3ft. in diameter, with 10ft. from centre to centre of axles, the 
cylinders being 9in., with 15in. stroke, and the boiler 10ft. 
Gin. long, and 2ft. Gin. diameter, the fire-box being very 
small; and this, together with the long base, gave great 
steadiness without overhanging weight. ‘The pressure in 
the boiler was 1301b. to the inch, which, with a small 
boiler, was quite as free from risk as the ordinary 80 1b. 
then used on the larger sized boilers. The total weight of 
the engine, with fuel and water, was 12 tons, 8 tons being 
on the driving wheels behind, and 4 tons on the leaders. 
The rolling triction of the wheels on these engines was 
very small, and they developed more tractive force in pro- 
portion to their size than any other class of engine, and 
there was no slip. 

1 built for the Cork and Bandon a pair of inside-cylinder 
engines, Sin. diameter, with crank axles, 5ft. drivers, and 
3ft. leaders. The crank axles were of the usuai propor- 
tions, but they broke more than once. They were finally 
enlarged to the diameter of the cylinders, and they never 
broke again, On the same line there were some six- wheeled 
engines, with 14in. cylinders, and it was a well-known fact 
that, when on the heavy curves and gradients of the line 
the six-wheelers stuck fast with their load, it was quite a 
common thing for the four-wheelers to be sent to replace 
them, and to run away with the load the six-wheelers were 
inadequate to. The fact is, that the engines most apt to 
slip are six-wheelers with one pair of central drivers, and 
running wheels fore and aft, unless the rails be very rigid 
and unyielding. If the rails be yielding, the pressure re- 
quires to beso great upon the drivers that the load is taken 
off the end wheels, and the engine rocks. 1 have often 
watched a Great Western engine with central drivers, 
when about to start, skidding the rails, and flashing out 
sparks like a metal-grinder’s mill, when a man throwing 
down some coarse sand, the machine bellowed like a tiger 
over a piece of raw meat, and shook the whole work as it 
started away, at the risk of breaking the axle. 

The Cork and Bandon line was at that time maintained 
by the contractor, and when the engineer considered the 
maintenance not quite up to the mark the threat of putting 
on the six-wheel engines was quite enough to enforce 
obedience. 

There is not necessarily much risk of breakage of the 
axles of four-wheel engines were they ee | constructed, 
but there is no reason why the engines should not be con- 
structed with lower frames carried so far above the rails as 
the play of the springs amounts to, so that in case of 
breakage they would become an easy sledge. But with a 
load of 15 tons on a pair of wheels, or 30 tons on four, to 
all engines on a line, and especially with the axles 15ft. 
apart, a very superior road to anything now in use would 
be required. Mr. Colburn says that the coupled wheels of 
the Metropolitan engines are 8ft. 10in. apart, and that the 
rails steeled on the surface by the Dodds process are fail- 
ing generally after two years’ wear. Now the plan of 
structure—a bridge rail, din. deep and 6in. wide, bolted 
firmly down to longitudinal timbers 7in. x 14in. section— 
gives the greatest resistance to flexure of any system yet 
tried, until, by the flexure of the rail in detail, it grooves 
the timber below it, and loosens the bolts. ‘Ihe experi- 
ments of Mr. Fox, the engineer of the Bristol and Exeter, 
have decided this. But there are yet other circumstances 
on the Metropolitan, {tis all solid ground—deep cuttings 
—without embankments, and, consequently, without sub- 
sidence. Had it been an ordinary line with embankments, 
these engines with 30 tons load at one end would have 
resulted in a different way. Engines with a pair of central 
drivers, and 15 tons on them, iike those of Mr. Rams- 
bottom, cannot damage a road to the same extent, because 
on yielding rails they give up a part of their load to the 
end wheels. 

As regards mere frictional wear the Dodds rails should 
last longer than the Bessemer, because they are harder on 
the surface, but the crushing weight will tell more on them 
than on the, Bessemer, for the reason that the Dodds rail» 
are of iron welded and striated with scale between the 
strie, and with varying thickness and hardness of surface, 
whereas the Bessemer, though called steel, are, I believe, 
really and truly only homogeneous iron, produced by u 
process which no other can, as yet, accomplish. It is 
enjoined that these rails shall be kept as soft as possible, 
the meaning of which is, that steel requires to be regularly 
hardened and tempered, so as to be equal throughout, or 1t 
will be liable to break; and in the process of rulling the 
Bessemer rails, they would be uncertainly hard and soft 
were they steel. In ali questions of the loads to be borne 
by engine wheels, we must take the rails and road into 
consideration as a part of the machine, without which the 
machine itself would be of no use. Whether or not we 
shall ultimately get steel rails of sufficient depth to resist 








es 





a 


Rt a 





ee a ST Fe Se 


348 ee 





THE ENGINEER. 





JuNE 2, 1865. 











deflection, and hardened and tempered to the condition of 
springs, is yet a problem; but it is a problem I should 
endeavour to solve, with a belief in its paying capacity, 
were I a dealer in, or manufacturer of steel. ‘The advantage 
obtained by the Bessemer rails at present, as compared 
with iron, is simply homogeneity, which resists crush. I 
have found, by long-continued experiment under the 
heaviest traffic, that iron rails will last as long as Bessemer 
rails, provided that they be laid soas to provide continuous 
elasticity sufficient to diminish the intensity of the blows 
of the wheels below the crushing point. ; 

At present we only get adhesion of the ouaine by dint of 
weight, the effect of which may be lessened by deflecting 
rails, or by the interposition of moisture or unctuous matter 
between the wheel and rail, which is aided by the hori- 
zontal bearing of the wheel on the rail, which facilitates 
the resting of moisture, as it does that of sand. By the 
application of sand the adhesion is enormously increased, 
the particles of sand interlocking the metals together until 
crushed into mud. It is, therefore, worth inquiring 
whether no better means of interlocking can be found ; for 
if an efficient interlocking process can be found, then the 
necessity for a heavy crushing weight on the wheels dis- 
appears. I think this process may be found in the appli- 
cation of the friction pulley ina very simple manner. ‘The 
wheel flanges, instead of being rounded, can be formed of 
a V-section, and bear in grooves prepared in the rails. In 
this mode a very powerful interlocking would be produced, 
— equal to doubling the adhesion, with a consi- 

erable reduction of weight. But it may be objected 
that the irregularity of the rails, which necessitate play 
between the rails and flanges, would prevent this plan 
from answering. ‘lhe objection is valid as regards the 
common construction of wheels and the application of 
tires, just as aman wou!d walk very badly without joints 
in his feet and ankles, It is a question simply of the appli- 
cation of tires, permitting them to slide laterally over the 
surface of the wheel tread to the extent of the present 
clearance between wheel and flange. But this cannot be 
safely done, it will be argued. That is a question of trial. 
I believe that it can be done very efficiently. It will also 
be said that the wear of the rail and flange would be very 
rapid. But so is the wear of flange and rail at present ; 
and it would be quite practicable to replace the flange in a 
simple mode. If accomplished, it would be equivalent toa 
tooth-and-rack system, without the disadvantages ; and, as 
Mr. Colburn has truly remarked, the adhesion is the 
measure of the power of traction. And if railway engi- 
neers be wise, they will leave no method untried to make 
the adhesion take in the whole load. 

In the four-wheel engine proposed by Mr. Colburn, with 
a 15ft. base, the object is to get adhesion; and, if he could 
increase the length of base, he doubtless would. Now, 
supposing a railway to be quite straight, there would be 
no difficulty in increasing the number of wheels. But as 
curves exist, and will continue to exist, and to increase in 
number, and to grow sharper with the development of new 
lines in hilly countries, it becomes essential to enable the 
engines to roll round such curves without flange friction. I 
have accomplished this by enabling the end axies to radiate 
to curves, by means of curvilinear axle-boxes, as a prac- 
tical proof, of which there is no dispute. But, inasmuch as 
the radiation of the axles is not sufficient to remedy the 
difficulty of two wheels of equal diameter, keyed fast on 
one shaft, running on rails of differing length, I have 
obviated that difficulty by enabling the tires of the wheels 
to slip round on elastic hoop springs, and thus compensate 
for the irregularity. Yet, notwithstanding, such wheels 
will adhere to the rails, and draw the load efficiently, 
without slipping on the rails, only slipping in the tires 
sufficiently for compensation. This also is a practical fact 
of which there is no dispute, and the result is a very 
marked saving in the wear and tear of tires, and, of course, 
of rails also, though not so marked. 

But, supposing traffic to be unlimited, the heavier and 
more powerful the engine the better, within the limits of 
rail destruction. The engines hitherto made to bend round 
curves only take effectively the load of four wheels, if we 
except the double engines formed upon a pair of bogies 
connected by the boiler, as used on some French lines. We 
cannot connect radial wheels to driving wheels by ordinary 
coupling rods, but we can make circular connections between 
radial wheels and drivers, by means of friction wheels 
passing between them, thus constituting an engine with 
eight drivers. And we can, if we like, couple another pair 


twelve drivers. And all these wheels will work in unison 
without impedimental friction, by the spring tire arrange- 
ment, which faciliates slip of the wheels within the tires 
without slip of the tires on the rails, compensating for rail 
irregularities. Such an engine, with a load of 5 tons on each 
wheel, would not damage any existing rails; and if we 
assume that out of the total 60 tons on the twelve wheels, 
15 tons would. be adhesive, or taking the adhesior at one- 
sixth, say 10 tons, there would be a tractive force of about 
22,000 ib., which would task the power of a pair of 18in. 
cylinders, and take a gross load of about 1,000 tons, in- 
cluding engine and trains, assuming 241b. per ton as the 
resistance. It is this resistance which needs inquiring into 
also. ‘The result of experiments with a grindstone, which 
involves only axle friction, has been stated to be 41b. per 
ton, while the resistance of a well-made wagon on a straight 
line of rails in good order, amounted to 8 lb. per ton at 
about eight miles per hour, so the extra 4 1b. must have 
been “rolling friction,” or the quarrel between the tires 
and the rails. Whencecomes the extra sixteen? Making 
every allowance for atmosphere, there is nothing to account 
for it, but the sledging movement of the wheels on the rails, 
and it would be well, at the same time, than we endeavour 
to increase the power of the engine to diminish the resist- 
ance of the trains also. 

When a critic sets himself to work to examine the 
defects of a structure it is a very material thing that he 
should devise means of remedying the defects, and that 
must be my apology for bringin my own devices before 
the readers of THE ENGINEER. ‘But it is not always in the 


power of a deviser to criticize accurately his own defective 





propositions, unless he be what the Germans call a many- 


sided man, and I shall be glad if Mr. Colburn will point 
out where my reasoning or data are defective in the specu- 
lative part of my proposition, viz., the coupling together 
twelve driving wheels by means of friction wheels and 
coupling rods, while retaining the lateral bending power to 
enable this twelve-wheeled engine to roll round curves of 
three chains radius, working either end foremost, and dis- 
nsing with a separate tender, the extreme wheel base 
eing about 34ft.; and also the working with V flanges or 
rail grooves, supposing these grooves to be kept clean by 
means of spring scrapers, and so to multiply by adhesive 
friction that which is due to gravity, enabling compara- 
tively light engines to do the work of much heavier ones, 
for there is no doubt that boilers and cylinders have reached 
a power to which the present foot hold or wheel hold is not 
adequate to. 








SCOTTISH SHIPBUILDERS’ ASSOCIATION. 
IRON SHIPS — BUILDERS’ MEASURE v. REGISTER TONNAGE. 
By Mr. Rosert Duncan. 

(Concluded from p, 323.) 

DISCUSSION. 

Mr. Coste.ies had listened with much pleasure to the paper. Mr. 
Duncan had quite exhausted the subject, and any further reference 
to the new system of tonnage measurement would but detract from 
the effect of the very admirable paper. 

Mr. Barber remarked that while there could be but one opinion 
as to the folly of continuing to work by builders’ measurement, he 
thought it was still adhered to for its simplicity; just as engineers 
continued to calculate the noininal horse power of their engines by 
a rule which they were well aware was not correct. To him the 
only difficulty appeared to be to make the owner believe that, 
although he might have only the principal dimensions, he would be 
able to approximate very closely to the computed register tonnage. 
With Mr. Duncan’s co-efficients this might be easy, but with the 
yo aed interest throughout the kingdom there might be more 
difficulty than at first appeared. At present, by simple multiplica- 
tion of the dimensions of the vessel, the shipowner was able to find 
the builder’s measurement; but he could not tell the register 
tonnage unless he had Mr. Duncan’s co-efficients to calculate with. 
The information which Mr. Duncan had supplied was most valuable, 
and if spread over the country—as it would be by means of the 

ublished quecsetings—woeld bo productive of good. Personally, 
he was much obliged to him for the data. There was, however, the 
difficulty to contend against of making its application so simple as 
to be generally acceptable to shipowners ; for it must be remembered 
that although shipbuilders might easily understand it, yet ship- 
owners would prefer the most simple method of computation. 

Mr. Duncan differed from Mr. Barber as to the greater simplicity 
of builders’ measurement as compared with the calculations 
necessary to ascertain the register tonnage of a vessel. The latter 
was perfectly —_ more satisfactory to all concerned, and quite 
definite in its results. In making his tender for a certain vessel he 
informed the owners that he would give them a ship of stated 
register tonnage on any dimensions they wished. He, therefore, 
held that it was the easiest mode for a shipowner, for all he had to 
do was to say—I wish a five hundred or a thousand tons’ vessel, as 
the case might be, and give me the best shape you can. This plan 
also would be a great boon to the shipbuilder, who would not be 
hampered as at present, but be able to exercise his skill and 
ingenuity in making his vessels of the best shape and proportions. 
Here was an illustration of it: Diagram No. 2 showed the midship 
section of a ship which was 31ft. beam—3}ft. beam less than a ship 
of No. 1 dimensions. The former ship was 927 builders’ tonnage, 
but she was not so good a ship as No. 1 of the same register, would 
not carry any more either externally or internally, and would 
require a great quantity of ballast. Now, No. 1 class stands with 
everything aloft, and not a pound of ballast in, and are very easily 
handled at sea. This, he thought, was the true style of ship. 

Mr Costelloe thought that shipowners would more readily under- 
stand the system of register tonnage than the other, more especially 
if they had Mr. Duncan’s constants and explanation before them. 
He questioned whether one out of every twenty shipowners under- 
8 the system of builders’ measurement, and the fact that a ship 
with 20ft. depth of hold was the same builder’s measurement as one 
of fifteen (all other conditions being alike) proved that the system 
must be wrong. By the new plan, if a shipowner ordered a vessel 
of 1,000 tons he knew he got register tonnage, or carrying capacity 
to that extent, but builders’ measurement gave him no such certainty, 
in fact, it did not mean anything intelligible or satisfactory. 

Mr. Duncan said he had got from Mr. Ferguson a displacement 
scale of the City of Nankin (No. 3 in first table), the length of 
which was 200ft., 32ft. beam, 21}ft. hold. Sbe was 2it. Gin. 
narrower, and Gin. deeper than the Compta(No. 5 iu table). She 
was 952 under deck tonnage, while the Compta was 947 tons. The 
displacement of the City of Nankin on 18ft. Gin. on frames was 
2,225 tons; while the displacement of the Compta on 18ft 3in., 
which was the same proportion of draft to hold, was 2,212, a 
difference of only 13 tons ; showing a very accurate balance of dis- 
placement with very different form and ratios, 

Mr. Ferguson said that the whole new tonnage of the vessels Mr. 
Duncan referred to, he thought, was within a few tons of each other. 
That proved the soundness of his calculations. 

Mr. Barber remarked that by the register tonnage node of mea- 
surement commercial transactions between shipowners and builders 


. A ) ; would be conducted oun a fairer basis than had hitherto existed. It 
of wheels at each end, with straight coupling rods, making | “Y sedi 


had always been thought that the builders’ measurement was the 
most profitable for the builder, as it left him at liberty to adopt a 
box form for his ship, or a prismatic form, aud in either case the 
principal dimensions would give the same tonnage. 

Mr. Duncan desired the dealings between the builders and owners 
of ships to be a fair commercial busiuess. He did not wish to be 
giving perhaps 150 tons of material for nothing, nor charging for 
what the vessel did not contain. 

Mr. Barber inquired whether Mr. Duncan could satisfy himself 
beforehand as to the exact amount of material there would be in a 
ship of a given tonnage, irrespective of dimensions. 

Mr. Duncan assured him that the amount of material required for 
a ship could be calculated with great certaiuty. Scotch and 
English ironmakers often turned ot their iron from 2} to 7 per cent. 
in excess of the standard weights, but as the tables and constants 
were deduced from invoiced weights as received from the works, 
and had been proved correct by the displacement scale, the total 
variation could be but a fraction above or below the meau per- 
centage of excess. Hence, a vessel might be a few tons above or 
below the constants of weight, but that was the limit of the differ- 
ence which could exist when register tonnage was taken as the basis 
of measurement. 

Mr. Barber said that if they were building according to Lloyd's 
rules, they must be very careful not to exceed their tonnage. 

Mr. Duncan had been building under these rules. 

Mr. Costelloe observed that the new system gave scope to an 
ingeni hipbuilder, by making internal capacity alone the 
measure of tonnage, whereas under the old system the great object 
was to evade the tonnage laws by adopting a particular type of ship. 
Hence the great improvement in our models within the last ten 
years. He thought that the Lloyd’s committee had shown their 
appreciation of the new mode of ascertaining the tonnage by ado) t- 
ing it as their standard for classification. 3 

r. Duncan remarked that there was no difficulty in building a 
vessel to within a ton of the desired amount. He referred toa little 
steamer of 404 tons. The owners of her wished to be furnished 
with a vessel of about 400 tons register, to do a certain amount of 
work, the dimensions and horse-power being left to the builders. 








The vessel was built satisfactorily; she was 594 tons builders 
measurement, but only 404 register tonnage. 

Mr. Skinner said it appeared to him that whatever interest the 
shipbuilders had in the paper read that evening, the shipowners 
were much indebted to Mr. Duncan for the information he had 
conveyed in so clear and forcible a manner. Hitherto they had 
been buying vessels according to builders’ measurement; now they 
would buy by the register tonnage, and they knew that with every 
ton they purchased 100 cubic feet of space, while before they had 
not known what they were buying. With reference to those 
vessels referred to by Mr. Duncan, for four of which he had had the 
pleasure of arranging the contract, they were desired to be 998 tons, 
and it turned out that they only varied one or two tons. But it 
did not matter to the shipowner, so long as he was only paying for 
what he got; aud hence the fairness of the new system of measure- 
ment. Under the old system of builders’ measurement there was no 
scope for displaying the builders’ taste or skill, while on the new 
plan he had opportunity of exercising both. Now that the custom 
of buying and selling old ships on the register had become common, 
he thought that at all events the attention of the shipowning part of 
the community ought to be attracted to the facts brought out in the 
paper, and he hoped they would give up ordering ships to be built 
to certain dimeusions, and he trusted the builders would soon give 
up calculating on the old system. He dared say they would all join 
with him in a hearty vote of thanks to Mr. Duncan for his paper; 
and they would allow him to express a hope that in future they 
would individually act only on the register tonnage system. 

Mr. Barber remarked that Mr. Duncan had paid a tribute to Mr. 
Moorsom, to whom the credit belonged of introducing the new 
system of tonnage. He was sure that the meeting would indorse 
all that had been said on that point, and that they would direct that 
a copy of Mr. Duncan’s paper be sent to Mr. Moorsom. That gen- 
tleman was deeply interested in the working of the new system, 
and he (Mr. Barber) had no doubt he would be delighted to find 
that the Scottish shipbuilders now so thoroughly approved of his 
mode of measurement. 

Mr. Costelloe seconded the motion. He regretted that, in conse- 
quence of the state of his health, Mr. Moorsom had been compelled 
to retire from the public service ; but he had no doubt that he (Mr. 
Moorsom) would appreciate this mark of esteem all the more. 

‘The vote was unanimously carried, and the meeting adjourned. 





Locomotives on Roaps.—This bill, which at first contained 
eight clauses, and which in committee was reduced to five, has now, 
“on consideration,” been stretched out to thirteen. The clauses pro- 
hibiting the use of locomotives on roads, save when accompanied by 
three persons at the least, the sounding of whistles, prescribing the 
rate of speed and the weight of the engine, remain, with some unim- 
portant verbal alterations, the same. ‘The fifth clause in the original 
bill (which did not find a place iu the second), to the effect that it 
should not be compulsory to screen off a locomotive engaged in 
steam ploughing near any carriage or cart road, is re-inserted, with 
the proviso that “a person shall be stationed on the road, and em- 
ployed to signal the driver when it shall be necessary to stop, and to 
assist horses and carriages drawn by horses passing the same,” the 
driver also being cautioned to “stop in proper time.” Tnese precau- 
tions are only necessary when the locomotive is within twenty-five 
yards of the road, so that the loss of time resulting to the farmer 
from keeping a man standing idle on the road will be comparatively 
slight in the case of one of Fowler’s steam ploughs, which can soon 
turn over the ground within the prescribed limits; and, so far as 
Howard's tackle is concerned, it can be so arranged that it need 
scarcely ever be so near a highway at all. The seventh clause, 
which is new and of some importance, we give entire: —“ The name 
and residence of the owner of every locomotive shall be aflixed 
thereto in a conspicuous manner. If it is not so affixed the owner 
shall, on summary conviction, be liable in a penalty not exceeding 
two pounds.” The eighth clause gives power to the local authorities 
of towns to make orders as to the hours during which and the speed 
(not in any case to exceed two miles an hour) at which locomotives 
are to pass through the places over which they have jurisdiction ; 
and defines the local authorities. The twelfth clause is as follows:— 
“ Nothing in this Act contained shall authorise any person to use a 
locomotive which may be so constructed or used as to be a public 
nuisance at common law, and nothing herein contained shall affect 
the right of any person to recover damages in respect of any injury 
he may have sustained in consequence of the use of a locomotive.’ 
The bill, if it become law, will effectually prevent such ‘‘ justices’ 
justice” as was recently administered at Wakefield, and which— 
With the too-easily obtained sanction of the Home Secretary—might 
soon have been extended to the whole of the kingdom.—Scottish 
Farmer. 

Tne Inpian TeLEGRAPHS.—The Indian system of telegraphy, from 
the time it was introduced, abouttwelve years ago, has never worked 
well, and this department of the Government has always been the 
subject of loud and deep public complaint. On the recent opening 
of the Indo-European line, the station at Kurrachee had such an 
accumulation of European messages, that at times there was a delay 
of more than twenty-four hours ; local;messages could not be received 
from the public, and for the same reason no telegrams could be 
received from Bombay or other places. In one instance, a message 
which arrived from London in twenty-four hours, took three days 
in travelling on to Calcutta. The latest advices from India show 
that the evil is still on the increase, and Mr. H. T. Walton, director 
of the Mekran Coast ard Submarine Telegraph, in the course of a 
letter dated March, 24th, to the secretary of the Indian Government, 
stated—* The present means of communication between Kurrachee 
and Bombay are so unable to meet the extra work thrown upon 
them, that since the Ist inst., for three whole days, all local 
messages were refused by the Indian telegraph office here, and on 
other days local messages are delayed four nours before they are 
transmitted. Moreover, during this, the most favourable month of 
the year, there have been already four interruptions of considerable 
duration on the Bombay line between Deesa and Bombay.” ‘There 
are stated to be two causes for this inetliciency of the department, 
about which the Indian newspapers swarm with complaints. The 
Indian Daily News says that the director-general of telegraphs, 
Colonel Dougias, is well read in electricity, but that “his knowledge 
is so purely theoretical, as to impede, rather than aid him, in the post 
he now holds.” The Scimdian, and most of the other newspapers, 
state the root of the evil to be the low salaries paid to the officials, 
who are stated not only to be underpaid, but so overworked as some- 
times to transmit messages three-parts asleep. Muny of the above 
facts were represented to the Government by several merchant, 
bankers, and other residents at Bombay, who, on the 17 th of April 
last, received a reply from the under secretary to the Goverament of 
India, of which the following is a portion :—* A report has just been 
received from the director-general of telegraphs in India, containing 
an elaborate review of the present condition of the department, and 

roposing numerous and very important changes. But as the 

icvroy is on the eve of leaving Calcutta, this report cannot imme- 
diately be considered; and, indeed, it may possibly be thought 
necessary, before adopting the proposals which it contains, to seek 
the opinion of the local governments, and, through those govern- 
ments, of the cial ities at the presidency towns. For 
not only does the director-general propose a considerable additional 
expenditure in order to improvethe position of the telegraph employés, 
but he recommendsalso, in order to equalise approximately thereceipts 
and working charges of the department, a very material increase In = 
rate of charge for the tr ot g It has long — 
to the Government, I am to say, that some step in this latter 
direction must be taken; for in the desire to make telegraph commu- 
nication cheap (and the Indian lines are believed to be the cheapest 
in the world), it is to be feared that economy may have been 4 
much regarded in the formation of establishments, aud t hat the resul: 
has been to make the working of the telegrapli less efficient taan It 
might have been, after making full ailowance fur the natural ditli- 
culties and obstacles which have to be overcome in this country, and 
also for the original mistake of constructing the lines without insula- 
tion.” 











—- 





THE ENGINEER. 


349 





June 2, 1865. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


258. WiLLIAM Hiram Hicerns, Luton, Bedfordshire, ‘‘ Improved machinery 
for shaping hat and bonnet blocks."—Petition recorded 28¢h January, 1865. 

722. NATHANIEL Neal SoLLy, Moseley Hall, near Wolverhampton, Staf- 
fordshire, ‘‘ Improvements in water tuyeres for blast furnaces.”— Partly 
a communication from Mr. Norris Best, Woodstock, New Brunswick, 
North America.— Petition recorded 15th March, 1865. 

944. RicHarD Nasss, John-street, Tottenham Court-road, London, *‘ Im- 
provements in locks, and in fixing knobs and spindles for doors and 
latches.”—Petition recorded 4th April, 1365. 

988. GrorcE RypitL, Dewsbury, Yorkshire, “‘ Improvements in steam 
boilers, steam boiler tubes, sides of steam boilers, flues, and furnaces.” — 
Petition recorded 7th April, 1865. 

1026. Davip Payryg, Otley, Yorkshire, ‘‘Improvements in printing ma- 
chinery.” 

1030. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the means for communicating between the passengers and guards of 
railway trains, or between two or more different situations.”—A commu- 
nication from Thomas Hunt, Bilboa, Spain.—Petitions recorded 11th April, 


1866. 

1083. Wmut1AM Bepper, Saltash, Cornwall, “Improvements in the con- 
struction of ships or vessels, or cars to float on water.”— Petition recorded 
18th April, 1865. 

1100. Tuomas Hampron and James Assort, Sheffield, Yorkshire, ‘‘ Im- 
provements in casting and working so-called ‘ Bessemer steel ingots.’ ” 
1102. FREDERICK AUGUSTUS ABEL, Royal Arsenal, Woolwich, Kent, “ Im- 
provements in the preparation and treatment of gun cotton.”—Petitions 

recorded 20th April, 1865. 

1112. Epwarp Tuomas Hucues, Chancery-lane, London, “An improved 
packing for steam cylinders, stuffing-boxes, and closed vessels containing 
water, air, or gases, and for other similar purposes.”—A communication 
from Frederic Henry Brinkmann and Ernest Frederic Wackroitz, jun., 
Amsterdam, Holland. 

1114. Witu1aM Day, Burton Latimer, near Wellingborough, Northampton- 
shire, “‘ Improvements in wheels, and manner of applying the same to 
railway carriages for passenger and goods traffic, as also the leading 
wheels for locomotives.” 

1115. ABRAHAM CoHN HERRMANN, Berlin, Prussia, ‘* An improved balance 
with index, for weighing railway passengers’ luggage.” — Petitions recorded 
2ist April, 1865. 

1126. EmiLk StanisuAs Breaux and EpwarpD Pannirex, Rue d’l'Isly, Paris, 
**A new process of tanning leather and other skins.” 

1134, James Howarp and Epwarp Tenxy Bovusrieip, Bedford, “ Im- 
provements in motive-power machinery for cultivating lend, part of which 
improvements is applicable to driving machinery generally.”— Petitions 
recorded 22nd April, 1865. 

1136. PeTER ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, “ Certain improvements in breech-loading fire-arms.”—A 
communication from Monsieur Marie Joseph Eugene du Liege du Puy- 
chaumeix, Rue de la Fidélité, Paris. 

1138. Ricuarp Henry Dart, Blackman-street, Borough, ‘‘ Improvements 
in propellers adapted for propelling vessels in water.” 

1144. Witi1AM CuarK, Chancery-lane, London, ‘‘ Improvements in washing 
or steeping and bleaching textile or fibrous materials.”—A communica- 
tion from Messieurs Neyret, Orioli, and Fredet, Boulevart St. Martin, 
Paris.— Petitions recorded 24th April, 1805. 

1158. Joun Townsend BuckniLt, Chatham, Kent, *‘ Improvements in the 
construction of railway rails and wheels.”—Petition recorded 25th April, 
1865. 

1166. JouN FAIRWEATHER and WILLIAM FAIRWEATHER, Manchester, 
“Improvements in sewing machines.”—Petition recorded 26th April, 





1865. 

1184. ALFRED GRAINGER, Hall-place, Kennington, and CuarL¥s Mitcuen 
GIRDLER, Saville-row, Walworth-road, Surrey,** Improvements in the pro- 
duction of portraits or likenesses on certain materials by means of photo- 
graphy.”—Petition recorded 27th April, 1865. 

1201, WiLttaM CLARK, Chancery-lane, London, ‘‘ Improvements in locks 
and other fastenings."—A communication from Paul Baudet, Boulevart 
St. Martin, Paris. 

1204. Francis Greeory, Manchester, “‘ Improvements in machinery or 
apparatusemployed in breweries and distilleries.”— Petitions recorded 29th 
April, 1865. 

1206. Davin Yoo.ow STEwart, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in making moulds for casting pipes and other articles of various 
sizes. 

1214. WALTER THoMAS WuiTmMorE Jones, South Audley-street, London, 
** An improved croquet stand.” 

1218. Wittiam Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in the manufacture of flock fabrics.".—A communication from the 
American Waterproof Cloth Company, New York, U.S. 

1220. ARTHUR HowarD I MERSON and Recpert Fow.er, Mil’dmay Park, 
Stoke Newington, Middlesex, “‘ Improvements in the manufacture and 
applications of glass and other vitreous compositions,”— Petitions recorded 
lst May, 1865. 

1239. WitL1aM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
means and apparatus used for stretching woven fabrics and other mate- 
rials.’"—A communication from Jules Ducommun, Boulevart St. Martin, 
Paris. 

1240, Joun Henry Jouxson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in steam generators and engines, and inapparatus for feeding steam gene- 
rators.”’"—A communication from George Bailey Brayton, Boston, Suffolk, 
Massachusetts, U.S. 

1242, Carn Gustav Lenk, Lawrence-lane, Cheapside, London, “ An 
improved process for purifying water.”—Petitions recorded 3rd May, 
1865 


1244. Epwarp GraincEer SmitH, Great Sutton-stfeet, Clerkenwell, “ An 
improved apparatus for shelling peas and beans, stoning fruit, and other 
similar purposes,” 

1246. Joun STALKARTIT, Dover, Kent, ‘‘ Improvements in ploughs.” 

1250. WiLttaAM Ropers, Millwall, Poplar, ** Improvements in shackles or 
links for connecting chain cables and other chains.” 

1252. ALEXANDER Mackix, Warrington, and Henry GARSIDE and JAMES 
SaLmon, Manchester, ‘‘Improvements in machinery for distributing 
printing type.”—Petitions recorded 4th May, 1865. 

1254. Grorek PegL, jun., Soho Foundry, Manchester, and Isaac Mason, 
Sale, Cheshire, *‘ Improvements in hydraulic presses for compressing 
cotton and other substances.” 

1258. ALEXANDER Horace BRanpon, Rue Gaillon, Paris, ‘‘ Improvements 
in machinery for transmitting and receiving signals.”—A communication 
from Count Ambjorn Pietro Sparre, Paris 

1260. JoserH MitcueLL, Inverness, N.B., ‘* Improvements in constructing 
roads and streets.” 

1262. James McGuasuan, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
the preparation of jute, hemp, flax, and other fibrous materials, and in 
the machinery or apparatus employed therein.” 

1263. Sovomon Bennett, Church-terrace, East Lee, Kent, ‘‘ Improvements 
in brewing, distillation, the production of vinegar, and the extract of 
malt and other grain.”—Vetitions recorded 5th May, 1865. 

1264, WiLtAM Epwarp Newton, Chancery-lane, Londor, ** Improvements 
in steam engines.”-A communication from Ebenezer Danford, Geneva, 
lllinois, U.s. 

1266. IsRAKL SWINDELLS, Wigan, Lancashire, “ Improvementsin the manu- 
facture of coal gus.”— Petitions recorded 6th May, 1865. 

1268. WiLL1AM CHARLES Crorp, Oaklands Park-road, Clapham, Surrey, 
“ Improvements in reflecting lamps.” 

1270. James BuctiANAN, Liverpool, “‘ Improvements in furnace fire- 
grates.” 

1272. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for measuring spirits..—A communication from John 
Hutchings Cox, and John Murphy and William Murphy, Montreal, 
Canada, 

1:74. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in safety lamps.”—A communication from Ferdinand Sack, Sprockhevel, 
near Elberfield, Prussia.— Petitions recorded 8th May, 1865. 

1276. Stepuzn Law and JoserH Law, Wolverhampton, “ Improvements in 
breech-loading fire-arms.” 

1277. Patrick Wetcu, New York, U.S., “ Improvements in machines for 
dressing and finishing printers’ types.” 

1278. Joun CoRNeLIUS Craiaize HaLkett, Cramond House, Midlothian, 
N.B., ** An improved composition for coating iron or other vessels, and 
for other similar purposes.” 

1282. Ratpo Hart Twepprit, Newcastle-on-Tyne, “Improvements in 
means or apparatus for fixing or tightening the ends of boiler and other 
tubes, and in cutting the ends or other parts of such tubes.” 

1284. Gronce Hartiey, Aldermanbury, London, “ Improvements in fas- 
teners for stays or corsets or other articles of dress.” 

1286. Joun Henry Jounson, Lincoin's-inn-fields, London, “ Improvements 
in the manufacture of paraffin candles."—A communication from 
Augustin Etienne Person, Paris.— Petiteons recorded 9th May, 1865. 

1290. StepHen LeepHAM FULLER and ARTHUK FULLER, Bath, Somerset- 
shire, and CHARLES MARTIN, Duke-street, Adelphi, London, “ An im- 
proved carriage step.” 

1292, WittiaM Epwarp Broperick, Fenchurch-street, London, ‘‘ Certain 
improvements in churns.”—A communication from Howard Tilden, 
Cornhill, Boston, Massachusetts, U.S. 

1294. Hexpert WitiiaM Hakt, Strand, London, ‘‘An improvement in 
buttons, and means of attaching tbe same.” 





1296. EpwaRD Myers, Millbank-row, Westminster, ‘‘ Improvements in wet 
gas meters.” 

1298. James Metyiy, Prinlaws, Fifeshire, N.B., “Improvements in Jac- 
quard machines.” 

1300. JuLIAN Joun Revy, Grosvenor-street, Eaton-square, London, “‘ Im- 
provements in the manufacture of gun cotton cartridges for cannon and 
small arms.” 

1302. Rosgrt Hapriretp and Janez Suipmawn, Sheffield, Yorkshire, ‘‘ Im- 
provements in metal ribs for umbrellas and parasols." — Petition recorded 
10th May, 1865. 

1305. Joun Henry Jounson, Lincoln's-inn-fields, London, “‘ A combined 
safety valve regulator, pressure gauge, water indicator, alarm, and 
‘ blow-off ’ for steam generators.”—A communication from Peter Riordan, 
Washington, D.C., U.S. 

1309. THomas JEFFERSON MayYALL, Red Lion-court, Fleet-street, London, 
“Improvements in the manufacture of hose and other flexible tubing, 
which improvements are also applicable in uniting the surfaces of india- 
rubber, gutta-percha, or of compounds thereof, to each other, or to woven 
or other fabric or material for other purposes,” 

1311. Groreg Mountrorp, Grasscroft, and Epwarp Worrou., Upper Mill, 
Yorkshire, ‘‘ Improved apparatus for cutting, turning, and smoothing 
metal pipes and the surfaces of bolts, rods, or spindles.” 

1318. ALEXANDER ParkKEs, Birmingham, “ Imp in the fi 
ture of parkesine of compounds of pyroxiline, and also solutions of 
pyroxilines known as collodion.”—Petitions recorded 11th May, 1865. 

1317. James Hesrorp, Cunliffe-street, Bolton, Lancashire, ‘‘ Improve- 
ments in machinery for stretching cotton and other fabrics or mate- 
rials.” 

1319. Henry Ransrorp, Brompton, Middlesex, ‘‘ Improvements in treating 
rice and other grain for the manufacture of starch, also to prepare them 
for use as food, and for other purposes.” 

1321. Ricuarp WinpER, Abingdon-street, Westminster, “An improved 
method of, and apparatus for, laying single line articulated railways, and 
a method of propelling thereon, particularly applicable for agricul 1 
purposes,” 

1323. Ricuarp Epwarp Donovan, Court Doffe, Castleknock, and Danigu 
O’Briex, Dublin, Ireland, “* Improvements in the means and appa- 
ratus for effecting traction on railways and roads where traction is 
used,” 

1325, Groner Simmons, Holborn, and Grorczk Water Simmons, New 
Turnstile, Holborn, London, ** Improvements in the means and method 
of producing lithographic impressions, and in the apparatus connected 
therewith.” 

1327. Tuomas Davis, Clapham, Surrey, ‘‘ Improvements in vessels for 
containing biacking, polishing oils, and other similar materials, 
and in apparatus connected therewith.”— Petitions recorded 12th May, 








1865. 

1331. James Kry Cairp, Dundee, Forfarshire, N.B., “ Improvements in 
sewing machines.” 

1333. Henry James Burt, Balsall Heath, Worcestershire, ‘‘ An improved 
chaplet or head dress,” 

1335. Winttam CLARK, Chancery-lane, London, “Improvements in ma- 
chinery for the manufacture of hinges.”—A communication from Jean 
Baptiste Evrard and Jean Pierre Boyer, Boulevart St, Martin, Paris. 

1337. FREDERICK RANSOME, Queen-street-place, Southwark Bridge, London, 
“Improvements in the manufacture of slabs, bearers, and other articles 
of artificial stone where great strength is required.” 

1339. Joun Frrperick Cooke, Cannon-street, London, “ Improvements 
in the manufacture of pocket pencils.”—/etitions recorded 13th May, 
1865. 

1341. WituiamM Deakix, Great Barr, and Joun BaGNaLt Jouxson, Tetten- 
hall, near Wolverhampton, Staffordshire, ** Certain improvements in the 
manufacture of gun barrels and ordnance.” 

1343. Grorce ELLiott, Betley Hall, Staffordshire, and Samur. Bat.ey 
Coxon, Usworth, Durbam, “‘ A new or improved spring apparatus to 
be applied to the bearings of the axles of pulleys or drums used in col- 
lieries.” 

1345. Henry Brsixy, Halberton, Devonshire, “‘An improved corn, seed, 
and manure drill, parts of which invention are also applicable to other 
similar agricultural implements.” 

1347. James Tanoyr, Birmingham, ‘* Improvements in machines for testing 
the strength of chains and cables, and for other like purposes.”—Petitic ns 
vecorded 15th May, 1865. 

1351. WaLTER Brown. Bolton, Lancashire, “ Improvements in machinery 
for manufacturing clog and patten soles,” 

1353. Moss Drrrirs, Hounds-ditch, London, “Improved apparatus for 
facilitating communication by signals Letween different parts of a railway 
train.” 

1355. V1ERRE CAMILLE LAFONT, Great Windmill-street, Haymarket, London, 
* Improvements in apparetus to be used with breect-loading fire-arms 
and ordnance.” 

1357. Ricuarp Leppicoat, Gateshead, Durham, “Improvements in ma- 
chinery for making rivets, bolts, spikes, and other similar articles.” 

185”. SvEND SVENDsON, Suffolk~rove, Great Suffolk-street, Southwark, 
turrey, “ Improvements in vessels or receptacles for contsining oil and 
other liquids " 

1361, GxokGe Watton, Werrdale Villa, The Downs, Clapton, Middlesex, 
‘Improvements in apparatus used in distilling hydrocarbons.” 

1363. Cuauxcey Orn Crospy, New Haven, Connecticut, U.S., “ Improve- 
ments in machinery or apparatus for tapering, pointing, or reducing 
wires or rods for spindles, hatchel teeth, pins for dresses, and similar 
articles.”— Petitvons recorded 16th May, 1865. 

1365. Witu1AM Haieu, Reddish, Lancarhire, “ Certain improvements in 
mechanism or apparatus for waking and cutting cardboard.”— Petition 
recorded 17th May, 1895. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1368. TaEODORE Favcueux, Caversham-road, Kentish Town, Middlesex, 
“Improvements in rotary magneto-electric hi mm A i 
tion from Mr. Henry Brandon, Paris.—Deposited and recorded 18th May, 
1865. 

1410, Peter ARMAND LFcomTe De FONTAINEMOREAU, South-street, Fins- 
bury, London, “ Certain improvements in lamps for burning mineral 
oils."—A communication from Monsieur Louis Theodore Letourneau, 
Paris. — Deposi/ed and recorded 22nd May, 1865. 

1414. ALEXANDER lieTT, London, * Improvements in the treatment of 
clays, and other materials with which they are mixed, when used in the 
manufacture of china, porcelain, earthenware, and other like wares, and 
in ornamenting or decorating china, porcelain, earthenware, and other 
like wares.”— Deposited and recorded 23rd May, 1865. 








Patents on which the Stamp Duty of £50 has been Paid. 


1554. PeTer McGrecor, Manchester.—Dated 23rd May, 1862. 

1616, WILLIAM PERKS, jun., Birmingham.—Dated 29th May, 1862, 

1566. Witu1AM Harrison and Jonn Harrison and Joun Oppre and 
WILuiAM Parkinson, Blackburn, Lancashire.—Dated 26th May, 1862. 

1573. WiLLIAM Worsy, Ipswich, Suffolk.—Dated 26th May, 1862. 

1609. JAMES ALLEN Ransomk, Ipswich, Suffolk.— Dated 28th May, 1862, 
595. CuakLrs Hoper Hupson, Roxbury, Norfolk, Massachusetts, U.s.— 
Dated 27th May, 1862. 

1585. JONATHAN IRELAND, Manchester.—Dated 27th May, 1862. 

1594. Grores Henry Daw, Threadneedle-street, London.—Dated 27th 
May, 1862. 

1603. THOMAS Turner, Redditch, W: tershire.—Dated 28th May, 1862. 

1605. Joun Hirst, jun., Dobcross, Saddieworth, and Esocu Opsnsuaw 
TayLor, Marsden, near Huddersfield, Yorkshire.—Dated 25th May, 
1862. 

i611. Joun Hirst, jun., Dobcross, Saddleworth, and Joseru Woop, Birkby, 
Hudderstield, Yorkshire.—Dated 29th May, 1862. 

1598. James Simpson, Hulme, Lancashire.— Dated 28th May, 1862. 

1646. Joseru Betreiry, Liverpool.—Dated 31st May, 1862. 

1655. James Kine and Joun Partineton, Moss Mill, Rochdale, Lancashire. 
— Dated 2nd June, 1862. 

1€94. JAMES BELL, Portobello, Midlothian, N.B.—Dated 5th June, 1862. 








Patents on which the Stamp Duty of £100 has been Paid. 
1155. Ricuarp LonepeN Hatrersiey, Keighley, Yorkshire.—Dated 24th 
May, 1858. 
1169. Georce Haron and Joun Firayie, Derby.—Dated 25th May, 1858. 
11¢3. CiiaRLEs Cowper, Southampton-buildings, Chancery-lane.—A com- 
munication.—Dated 27th May, 1858, 
1318. Tuomas CuaTWIN and CHARLES TayLoR, Birmingham.—Dated 10th 
June, 1858. 





Notices to Proceed. 

130, Janez Buxtine Farrar, Halifax, Yorkshire, and Jonn Hirer, 
Elstead, Surrey, ‘‘ Improvements in machinery for preparing, spinning, 
doubling, and winding wool, mohair, alpaca, silk, flax, cotton, and other 
fibrous substances.’’"—Petition recorded 16th January, 1865. 

147. WiLt1aM JEFFREYS, Old Kent-road, Surrey, “ Improvements in ma- 
chinery or apparatus for working switches and signals of railways,” 

149. Epwar> Deans, London, “ An improved kind of bedstead suitable 
for camp and domestic purposes.” 

150. SterPHEN Bauuarp, Colwell, Herefordshire, ‘‘An improved method of 
cooking, and apparatus to be employed therein.” 

154. James Cou_tTer, Huddersfield, and Heasert Harrin, Holmfirth, York- 
shire, “Improved means or apparatus for facing flags or smoothing the 

surface of stones.”—Petitions recorded 18th January, 1865. 








159. ADOLF WILHELM PreGer, Oldham, Lancashire, “ Improved arrange- 
ments for coupling steam engines, turbines, or other apparatus employed 
as motive power.”—A communication from Ludwig August Riedinger, 
Augsburg, Bavaria. —Petition recorded 19th January, 1865. 

170, DonaLD Munro and THomas Waicut, Glasgow, Lanarkshire, N.B., 
“Impr ts in app for painting tian blinds and similar 
articles.” 

172. Joun Turngy, jun., and Gores Woop, Sneiton, Nottinghamshire, 
“Improvements in hinery or apparatus employed for fluting, 
dicing, cross-graining, glazing, and all kinds of jiggered work, on skins 
— and having a seli-acting table and revolving friction wheel or 
roller,” 

174. Louis BauMa, Paris, “‘ An improved machine for raising and carrying 
carth, stones, or other similar solid or liquid materials for dredging, ven- 
tilating, or winnowing grain, or other analogous purposes.”"— Petitions 
recorded 20th January, 1865. 

183. Tuomas Lester, Wordesley, Staffordshire, ‘‘ Improvements in steam 
engines.” 

188. Jacos SnipkR, jun., Strand, London, “ Improvements in fire-arms and 
in ammunition for the same.” 

189. Matrnew Rosinson, Globe Works, Accrington, Lancashire, “ Im- 
proved hinery or ap for shaping the elastic dents of expand- 
ing and contracting combs.”—Petitions recorded 2\st January, 1865. 

194. EDWARD ATKINSON, Old Boud-street, London, ‘An improved apparatus 
for containing and dispersing scents and other liquids.”’ 

201. MicHaBL ALEXANDER Digrz, St. Paul's-buildings, Little Carter-lane, 
London, ** Improvements in petroleum and coal-oil burners and glasses,” 
—Petitions recorded 23rd January, 1865, 

214. Casimir Roques, Edinburgh, Midlothian, N.B., “ Improvements in 
the construction of brushes used for brushing the human or other hair, 
and in the apparatus or means connected therewith.”—Petition recorded 
25th January, 1865. 

226. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements in 
the purification of coal gas.” 

231. WittiaM Creasy, Bull’s Hall, Bedfield, Wickham Market, Suffolk, 
**Improvements in machinery for threshing, beating, and dressing flax.” 
—Petitions recorded 26th January, 1865. 

236. CHARLES DENTON ABEL, Southampton-buildings, Chancecry-lane, 
London, “‘ Improvements in throstle spinning frames,”"—A communica- 
tion from Charles Leyherr, Laval, Mayenne, France, 

239. JouN SOUTHALL and Henry Soutuat, Birmingham, “ Improvements 
jo the manufacture of saddle trees, and in the spring bars of saddle 

rees.” 

243. Joseru Twinitt, Irvine, Ayrshire, N.B., “Improvements in steam 
generators or steam boilers and furnaces, part of which is also applic- 
able to other heat-generating apparatus.”—Petitions recorded 27th 
January, 1865. 

249. Victor Burg, Paris, *‘ Improvements in filtering apparatuses,” 

250. WiLLIAM Epwarp Newton, Chancery -lane, London, ** Improvements 
in the rectification of alcohol, and in the apparatus to be employed 
therein.”"—A communication from Adrienne Anastasie Foubert, Rue at, 
Sebastien, Paris. —Petitions recorded 2sth January, 1865. 

413. Groner Harton, Kentish Town, Middlesex, “Improvements in 
water-proofing skins, hides, and leather.”— Petition recorded 14th Febru- 
ary, 1865. 

483. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or wy meer ay for kneading or working dough.”— A commu- 
nication from Jean Joseph Etienne Lenoir, Paris, 

486. WiLL1aM Epwar>D Nrwron, Chancery-lane, London, “ Improvements 
in apparatus for extracting liquid from solid subst — i 
cation from Lyman Smith, Erie, l’'ennsylvania, U.S.— Petitions recorded 
2ist February, 1865. 

542. CHARLES Wuitixe, Lewisham, Kent, ‘* Improved portable frames and 
joints for tables and other articles, applicable also for building purposes 
and the like.” 

554. Groner Hase.tinE, Southampt gs, Chancery-lane, London, 
“Improvements in the manufacture of mirrors.”—A communication 
from Louis Paul Angenard, New York, U.S.—Petitions recorded 27th 
February, 1865. 

655. WiLutaM Tieue Hamitton, Upper Rathmines, Dublin, Ireland, “An 
improved method of, and apparatus for, facilitating the proper action of 
the hands of players upon the piano, organ, harmonium, or other jike 
keyed instruments.”"— Petition recorded 9th March, 1865, 

796. Wituiam Marrizu Wittiams, Celyn, Caergwrie, near Wrexham, 

Denbighshire, ** Impr ts in apparatus for the distillation of coal 
and peat, and such other substances as are or may be used for the 
manufacture of solid and liquid volatile hydrocarbons, or for the manu- 
facture of the said hydrocarbons and cuke,”—Petition recorded 22nd March, 
1865. 

913, ALFRED Vincent Newton, Chancery-lane, London, “ Improved mears 
of preventing the leakage of barrels, and of rendering packages and 
fabrics impervious to air and gases.”—A communication from Lewis 
Francis and Cyrus Loutrel, New York, U.S, 

914, ALFRED Vixcent Newron, Chancery-lane, London, ‘An improved 
manufacture of inking rollers.”"—A communication from Lewis Fran- 
cis and Cyrus Loutrel, New York, U.S.—Petitions recorded 31st March, 
1865. 

926. JAMES Kexnan, Dublin, Ireland, “ Improvements in machinery or 
apparatus for cutting ecrolls, frets, and filigree work.” — Petition recorded 
lst April, 1865. 

977. CHARLES HoRTON Wiliams, Birmingham, ‘‘ Improvements in the 
manufacture of cornice pole and other rings."—Petition recorded 6th 
April, 1865. 

992. Tuomas WiLkEs, Birmingham, “ Improvements in machinery for the 
manutacture of railwey bolt spikes, and other like articles.”— Petition 
recorded 7th April, 1865. 

1102. FReperick AUGUeTUS ABEL, Royal Arsenal, Woolwich, Kent, “ Im- 
provements in the preparation and treatment of gun cotton.” — Petition 
recorded 20th April, 1865, 

1117. Wittiam Scaxratt, Russell-street, and WittiAM Drawn, Stafford- 
rtreet, Longton, “ Improvements in taking impressions from the grain 
of wood, and in transferring the same on to various surfaces.’'—/etition 
vecorded 2\st April, 1865. 

1210. CuaARLEs Epwakp Herpst, Rue Jean Jacques Rousseau, Paris, 
**Certain improvements in pumps,”—A communication from Messieurs 
Armand Labarre and Aime Bellet Dusourd, Rue Jean Jacques Kousseau, 
Paris. 

1220. Artnurn Howarp Emerson and Rosert Fowisr, Mildmay Park 
Stoke Newington, Middlesex, ‘‘ Improvements in the manufacture and 
application of glass aud other vitreous compositions,”— Petitions recorded 
lst May, 1865. 

1239, WiLLiAM CLARK, Chancery-lane, London, “ Improvements in the 
means and apparatus used for stretching woven fabrics and other mate- 
rials.”—A communication from Jules Ducommun, Boulevart St. Martin, 
Paris.— Petition recorded 3rd May, 1865. 

1263. Sovomon Bennett, Church-terrace, East Lee, Kent, ‘* Improvements 
in brewing, distillation, the production of vinegar, and the extract of 
malt and other grain.”—Pelition recorded 5th May, 1865, 
































And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 
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1750, 1s. 6d.; 1751, 8d. ; 1752, 6d.; 1753, 4d.; 1754, Od. ; 1755, 4d. ; 
1756, Gd. ; 1757, 6d. ; 1758, ls, Gd. ; 1759, 4d. ; 176u, 4d. ; 1761, 4d. ; 1762, 
6d. ; 1763, 4d. ; 1765, 10d. ; 1766, 4d. ; 1767, 10d.; 1768, 1s. ; 1770, 8d. ; 
1772, 4d. ; 1776, 8d. ; 1779, 4d. ; 1780, 4d.; 1781, 4d.; 1783, 4d. ; 1786, 
3s. 10d.; 1787, 4d.; 1789, 4d.; 1701, 10d.; 1792, 4d.; 1703, Gd. ; 
1794, 10d. 











*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post-~ 
office Order, made payable at the Post-office, 5, High Holborn, or Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 
The following descriptions are made from Abstracts prepared expressly for 





HE ENGINEER, at the office of her Majesty's Commissioners of Patents 





Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

2789. J. Roninson and J. GresuamM, Manchester, *‘ Apparatus for raising 
and forcing fluids and feeding steam boilers known as Giffard's injector.” 
—Dated 16th November, 1864. 

The objects of this invention are to disp with the ity for internal 
king vo simplify the construction, and to render the apparatus more 
effective and less liable to get out of order. ‘he improvements consist, 

First, in arranging and combining the apparatus so that the hollow parti- 

tion cone is fixed, and so that the steam is adjusted by means of the central 

cone spindle, as hitherto, and in arranging the discharging cone in a 

peculiar manner, so as to be movable without packing indepen ently of the 

receiving cone, which is fixed. The improvements consist, Secondly, 
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arranging and combining the apparatus forming Giffard’s injector with the 
discharging and receiving cones, each made in two parts, an in’ part 
forming the smaller end of each cone, and an external part forming the 
larger end of each cone, which external parts are both fitted. In some 
high pressure injectors it will be an advantage if the space between the 
discarging and receiving cones or nozzles can be closed after the injector 
has been brought into operation, and this invention consists, Thirdly, in 
constructing injectors with the discharging cone arranged and actuated as 
hereinbefore described under the first head of the improvements, the nozzle 
of the internal part of the discharging cone being formed to fit like a valve 
into the nozzle of the receiving cone, so that, when the injector has been got 
to work, the internal part of the discharging cone may be brought against the 
nozzle of the receiving cone, and by this means the communication with the 
atmosphere may be closed. This invention cannot be fully described 
without reference to the drawings. 

2796. J. Simes, Tonbridge, Kent,‘ Steam and other motive power engines.” — 
Dated 10th November, 1864. 

This invention consists in a method of obtaining a close packing between 
the piston and the cylinder. For this purpose the piston is formed with an 
extended flange or cylinder to dip into mercury to a depth dependent upon 
the pressure of the steam or other motive power employed, which, in 
acting on the piston, may pass the edges of it, but in doing so it acts upon 
that surface of the mercury in the annular space formed between the outer 
cylinder and that attached to the piston, causing a depression of the 
mercury in that space, and a rise of it on the other surface of the flange or 
cylinder attached to the piston to an extent dependent on the pressure of 
the steam or other power employed. By these means economy of construc- 
tion and working are obtained, and engines thus arranged are particularly 
applicable to using superheated steam. The improvements also relate to 
giving motion to the slide valves of steam and other motive power engines 
from the exhaust side of them, by which the pressure on the part imme- 
diately connected to the valve by the steam or other power employed is 
rewmoved.—Not proceeded with. 

2803. W. CLARK, Chuncery-lane, London, “ Apparatus for generating motive 
power.” —Dated 12th November, 1864. 

The chief features of this invention are, First, the combination of steam 
and compressed air with independent generators, the motive power not 
mixing or combining until after their separate production. Secondly, 
combining »mbustion under pressure with the ascentional supply of the 
fuel, as also the improved mechanism for raising the fuel. Thirdly, the 
application »f motive »ower obtained by the expansion of air for effecting 
all the auxiliary services of the engine. Fourthly, the artificial circulation 
of water in the interior of the boiler by a power other than that of thesteam 
t produces, 

2311. W.C. TuunGan, Norwich, and i. A. Ward, Maidenhead, ** Develop- 
ing heat, boiling water, and generating steam.”—Dated 11th Novenber, 
1864. 

This invention ists in the develo; t of heat, boiling water, and 
generating by friction, as hereinafter described. The patcntees take a 
steam boiler, on the sides or at the top or bottom of which heatis developed, 
water boiled, and steam generated, by the constant rapid revolution of 
metal wheels in contact with the boiler, or with metal blocks fixed on to 
the boiler, or the required heat is developed by quickly moving or rubbing 
solid metal, wooden, or condensed cloth or other blocks, against the boiler, 
or the fixed before mentioned, or by friction between moving and fixed 
covical and other shaped surfaces, the principle being the development of 
heat by friction, as in the case of a hot axle or bearing in a railway train. 
28€0. J. Gornarpd and H, GARLAND, Birmingham, “ Fire bars."—Dated 

16th November, 1864. 

This invention consists in certain improvements in the construction of 
fire-bars for furnaces, whereby the slag formed during the process of com- 
bustion is prevented from accumulating thereon, and the furnace bars are 
preserved from the unequal wear and destruction to which they are 
ordinarily subjected. ‘he fire-bars may be constructed in three different 
ways. First, witha number of longitudinal slots or openings formed 
therein. Secondly, the hars may be constructed in a solid form, or with or 
without T-pieces at the ends, ‘Thirdly, the bars may be constructed ina 
tubular form, that is, having a passage through the same from end to end. 
The external form of the bars is the same in each of the above mentioned 
modes of construction, the transverse section thereof being of a diamond or 
lozenge form. ‘The bars are constructed of wrought or cast iron or steel, 
or other suitable material or materials, The bars are placed in a frame so 
as to allow of each bar being rotated when necessary, whereby a fresh sur- 
face can be presented to the action ofthe fuel under combustion.—Not pro- 
ceded with, 





CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, dc. 

2814. C. W. HecketTuorn, Park-road, Peckham, Surrey, ‘* Apparatus for 
working ships’ pumps, and for preventing vessels from foundering.” — 
Dated 11th November, 1864. 

In performing this invention the inventor proposes to construct and fix 
on the deck of the ship or vessel suitable standards or uprights for the pur- 
pose of holding in bearings a crank shaft; this shaft is for the purpose of 
working the ship's pumps in the ordinary manner of operating by cranks 
and connecting rods, but in order to obtain motive power necessary for the 
purpose, he attaches to the middle of the shaft a series of windmill sails or 
fans in a vertical position, so that their revolution shall cause the rotation 
of the shaft. In addition to the water pumps he proposes to use a pump 
or pumps for forcing air, such pump being also worked by the crank shaft, 
the object of such air pump being to inflate a series of flexible bags or re- 
ceivers, which are placed in the cabins or other vacant spaces in the vessel. 
—WNot proceeded with. 

2837. J. M. Hart, Cheapside, London, and R. Purkiss, Cheam, Surrey, 
** Lubricating railway carriage and other axles and bearings or rubl.ng 
surfaces."—Lated 14th Novenber, 1864, 

The object of these improvements is to effect the supply of lubricating 
fluid from a suitable reservoir to the axles and bearings or other surfaces 
to be lubricated in regulated quantities ca; able of variation to the speed of 
such surfaces or otherwise, For this purpose a reservoir of the lubricating 
matter is provided with a shaft having hollow arms corresponding m 
number with the number of separate parts to be lubricated. Each of these 
arms is, by preference, formed with a pair of cups or spoons turned in 
opposite directions, so that, in whatever way the arms are for the time 
turning, one of each pair of cups or spoons will yet take up fluid, which, in 
their rotation, is conducted through the arm towards the centre, and it is 
there dropped into a separate receiver in connection with separate channels 
to — the fluid to the respective parts to be lubricated.— Not proceeded 
with. 

2857. R. Hontapay, Bromiley, ** Mode of locking or securing the levers used to 
work railway signals and points.” —Dated 16th November, 1864. 

To move the notched locking or sliding plates into the position required 
to secure or lock the hand levers of railway signals and points not in use in 
giving any required signal or changing the corresponding points, the 
patentee uses for each point lever a bar or plate,{provided with an oblique 
slot, in which slot the lever in use works backwards and forwards freely, 
and which, by virtue of the inclined plane of such slot, causes the locking 
plate to slide horizontally, and so brings all the notches or projections on 
the fedge of the plate opposite to all the levers out of use, and so fixes 
them that none of the levers except those in connection with the points and 
signals to be changed can be moved. Each lever used to move any 
particular point is provided with one of these locking or sliding >lates, each 
such plate having an oblique or inclined slot for the lever to work in freely, 
and projections or teeth on its edge to lock or secure each lever »ut of use, 
so that no point can be moved nor signal be given inconstant w.th that in 
action by the lever working in such slot. 





CLAss 3,—FABRICS., 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
2825. H. W. Riruay, Bradysord, * Preparing woo! and hair for the manufac- 
ture of yarns andl piece goods.”— Dated 12th November, 1864. 

For the purposes of this invention, wool or hair is, while in the state of 
fibres, dyed and then steamed to fix the colours. It is preferred that the 
tibres of wool or hair should be subjected to the process of dyeing and 
steaming in the state of slubbings, but this is not essential so long as the 
fibres are in an open state. The fibres of wool or hair, having been dyed, 
are subjected to the action of steam in chambers, in like manner to that in 
which some descriptions of printed yarns are now steamed. The fibres of 
wool or hair, having been thus dyed and steamed, may be washed with 
soap or otherwise without prejudice to the colours. The process of pre- 
paring for spinning and weaving may then be gone through as heretofore, 
when employing unsteamed wool or hair. The piece goods thus manu- 
factured will admit of being finished by ordinary processes, and yet still 
etain their colours in a high degree of perfection. 

2829. P. A. LecomTs pgs FonTAINEMOREAU, South-street, Finsbury, London, 
** Looms Jor weaving.”—A communication.— Dated 12th November, 1864. 

By these improvements the workman is enabled to reach with facility 
the whole of the machinery, and to perform all the required operations 
without moving from the front of the loom, and one person alone is 
enabled—esp: cially for weaving certain kinds of fabrics—to work four of 
these Wp jee looms at once. To obtain these results, the w beam, 
instead of being placed lower than the thread carrier, is set above the level 


of the harness and breast beam. The warp is made to descend sand og 
underneath a roller or bar, and is then directed horizontally to the 





bi beam, which is brought very near the harness for the purpose of 
rendering the loom as narrow as possible. The warp drivers are p) 

outside the frame, which arrangement allows the regulator and the cloth 
roller to penetrate inside the loom. By these means, therefore, the weaver 
is enabled to completely approach the breast beam, and to reach with ease 
the warp roller. The cross piece generally placed above the harness to 
suspend it is, by these improvements, no longer required, and the upper 
wood rods are replaced by flattened iron tubes. The ends of these tubes, on 
account of their great stiffness, serve for the suspension of the harness, and 
such arrangement, coupled with the suppression of the cross-piece herein- 
before referred to, facilitates the complete reaching of the whole extent of 
the warp. To avoid the arranging of the harness for every new beaming 
of the warp they are fixed on wooden uprights; they receive their move- 
ment from racks, and their elevation is regulated at once on setting the 


loom in motion. The roller or bar by which the thread holder is rey 1, 


according to the proportions or the extent in which it is desired to have the 

meals mixed.—Not proceeded with. 

2844. A. C. HENDERSON, Charing-cross, London, ‘‘ Receptacle for storing 
grain.” —A communication.—Dated 15th November, 1864. 

This grain receptacle is of any convenient form and dimensions, is 
mounted on fixed or movable feet, and has its bottom, sides, and top of the 
fine wire work, the meshes being sufficiently close to prevent insects enter- 
ing. Passing through the centre of the receptacle is a shaft furnished with 
wings for agitating the grain by revolving the shaft, which may be effected 
from the outside of the receptacle, a handle being adapted to one ex. 
tremity of the shaft for that purpose. Besides a rotatory motion, the shaft 
may be made to from side to side by means of rack work, or other 
similar arrangement, and should the receiver be of considerable size two or 
more shafts may be employed. The grain can be drawn off by a trap or 
other suitable opening.— Not proceeded with. 





moves horizontally and parallel to its axis, and, as by means of an upper 
and permanent cross-piece on which the threads are supported, the warp 
descends nearly vertically and forms equal angles with the bar for all the 
successive diameters of the warp beam. The tension of the warp can be 
produced by two permanent springs or weights acting at the two extremities 
of the bar. These springs or weights remain the same for all the diameters 
of the warp rollers. An arrangement of levers causes the bar replacing the 
thread holder to follow the lengthening and shortening of the warp pro- 
duced by the movement of the harness, thereby avoiding the increase of 
tension which tends to produce this movement. The main shaft of the 
loom which puts the batten in motion receives its movement from a small 


2862. J. AUBIN, Paris, “ Millstone for grinding corn, &c."—Dated 16th 
November, 1864. 

This improved millstone is composed partly of stone and partly of metal, 
as hereafter described. The inventor takes an iron plate with a number of 
iron boxes cast upon it, which boxes constitute hollow bolting compart- 
ments, The stone proper is set upon this plate, occupies the centre, and 
fills the interstices between the hollow compartments, and is the grind- 
ing agent. Each compartment forms a kind of channel, and is covered at 
top with a metallic or other cloth to act as a sieve, and to afford passage 
to the flour. Such a millstone answers at the same time for grinding, 
bolting, and for aérating the flour. The top of each metallic compartment 





lateral shaft on which the motive and fly wheels are set. This small shaft 
is eccentrically placed relatively to the main one, but they are connected | 
by two crank arms, and a short intermediate connecting ro¢ ; by this | 
disposition the main shaft possesses a rotative movement, which is much | 
slackened when the batten reaches half of its backward cour-e, and | 
reciprocally the movement is much accelerated when the batten performs 
its half forward course. It follows from this that the passage of the | 
shuttle occupies more time, and its impulse being less the working of the 
loom is rendered more easy. The warp is regularly supplied to its beam. 
and spring work regulated for each amount of the shoot of the weft from 
the beginning to the end of the warp beam. The warp beam being now 
reached from the front of the loom, and all the movements being also 
regulated from the front, a very large space is economised, as the passage 
behind the loom is no longer required. 

2835. J. and J. Farrar, Elland, Yorkshire, ‘Card covering for carding 

Jibrous substances.” —Dated 14th November, 1864. 

This invention relates to the backs of cards or card covering, and the 
improvements consist in the employment of paper, either of linen, cotton, 
or other fibrous substances for the backs of cards.—Not proceeded with. 

2848. P. Lacnez. Brussels, “‘ Looms for weaving carpets and other pile 
JSabrics.”"—Dated 15th November, 1864. 

These improvements relate to the combination and adaptation of parts 
of looms for weaving Brussels carpets and other pile fabrics, and consists, 
First, in effecting the change from two shoots to each wire to three shoots, 
as may be required, by means ofa double tappet or cam, one side of which 
is grooved so as to give motion for two shoots to each wire, and the other 
side thereof is grooved so as to give the required motion for three shoots 
to each wire. Secondly, the invention consists in an improved arrangement 
of the Jacquard wire hooks of such looms, by which the said hooks are 
prevented irom turning round or getting out of order during work. The 
patentee causes the said Jacquard wires to be bent upwards from the lower 
ends, and he passes the said bent parts of them through a plate of sheet 
iron slotted to receive them ; they can move freely up and down through 
the said plate, but the slots prevent their turning or having any lateral 
motion. Thirdly, the invention consists in an improved arrangement for 
regulating the feed of the ground warp, and tightening the said warp 
during the work, and holding it while the wires are being struck up in 
the loom, by which the quality of the work is improved. Fourthly, the in- 
vention consists in an improved mode of tightening, regulating, and hold- 
ing the dead warp as required. Fifthly, the invention consists in an im- 
proved form of pile wire and cutter for cutting the pile, and in an im- 
proved mode of operating the cutter and effecting the cutting of the pile. 
Sixthly, the invention consists in an improved arrangement of parts for 
effecting the insertion and withdrawal of the pile wires. 

28:0. J. Buntoven, Baxenden, near Accrington, ‘ Looms for weaving.”— 
Dated 15th November, 1864. 

This invention relates to plain and fancy looms for weaving woollen or 
other fabrics, and consists in further improvements upon the invention for 
which letters patent were granted to the present patentee for improve- 
ments in looms for weaving, dated 11th December, 1863(No. 3120 ; and 
the invention has for its object not only the stopping of the loom when 
there is a pick of weft broken or absent, as in the invention before alluded 
to, but also the prevention of the loom stopping when the weft is not 
broken or absent, as hitherto it would be liable to do in cases where the 
loom picks two or more times consecutively from one side. In the specifi- 
cation of the patent above alluded to the patentee described three or more 
vertical weft feelers, any one of which in descending would, in the absence 
of weft to support it, alight on one arm of atwo-armed lever placed on the 
reed cap, thereby raising the arm at the other side of the centre or fulcrum, 
which arm then came in contact with an obstruction and caused the stop- 
page of the loom, as was fully explained. It was also shown in that 
specification that the weft feeler at each side of the middle one descended 
only every alternate pick, and was so timed that the one descending was 
always on the side opposite to that from which the last pick was given. 
Had they not been so timed, and the weft feelers descended on that side 
from which the last pick had been given, it would miss the weft on account 
of its being so near the cloth, and thereby cause the stoppage of the loom 
unnecessarily. Now, in the case of looms which pick two or more times 
consecutively from the same side, it is evident that this alternate de-cent 
of the outside weft feelers would not prevent the unnecessary stopping of 
the loom ; and to avoid this unnecessary stopping is the main object of this 
invention. To accomplish this purpose the patentee employs a weft feeler 
and a two-armed lever at or near each side of the fabric, and causes the 
weft feelers to be acted upon at every pick by tappets on the teppet or 
crank shaft of the loom, or their equivalent ; and he makes use of a slid- 
ing bar, with an inclined swell or projection on each end, and causes the 
loom in the act of picking to force one of these projections under one 
arm of the two-armed lever on the picking side, and at the same time to 
force the swell, which is on the opposite side to that from which the pick 
is being given, out of the way of the two-armed lever on that side. The 
effect of this is, that only the two-armed lever can act or be put in position 
to stop the loom which is on the side remote from that from which the 
last pick was given ; the two-armed lever, which is on the same side of 
the loom as that from which the pick has just been given, being prevented 
from being brought in position to stop the loom by the swell! on that end 
of the sliding bar. Thus it is evident that, so long as the loom continues 
to pick from the same side, the swells or projections on the bar will 
maintain their relative positions, the one remote from the side from which 
picks are given, leaving the two-armed lever on the said remote side, free 
to be acted upon by the weft feeler in its descent, and the swell on the 
same side as the pick is being given rendering the two-armed lever on 
that side incapable of being moved by the descent of the feeler. When the 
loom begins to pick from the opposite side, the bar is made to slide by the 
action of the picking part of the loom, and the position of the swells are 
reversed, thus making a change in the action and inaction of the two- 
armed levers, as is required to prevent the unnecessary stopping of the 
loom. 

2861. F. C. Parker, Dundee, ‘‘ Preparation of jute, d&e.”"—Dated 16th 
November, 1864. 

This invention relates to certain improvements in the preparation of jute, 

and other similar fibrous substances, and consists, essentially, in sub- 


is just below the level of the stone proper, and in order to admit of adjust- 
ment upon the wearing of the stone, he prefers to form the compartments 
in two parts, the upper of which is capable of being lowered by screws upon 
the lower part. In the rotation of the upper stone placed over this improved 
millstone, the grinding takes place in the ordinary manner, and the flour, 
after passing through the cloth or sieve in the metal compartments, falls 
therein, while the bran or envelope is projected from the circumference of 
the stone. 
2851. W. SARGEANT, Braefield-on-the-Green, Northamptonshire, ‘* Construc- 
tion of horse hoes and seed or other drills.’—Dated 18th November, 1864. 
This invention relates to improvements in the construction of horse hoes 
and seed or other drills, whether the same are separate or combined imple- 
ments, and consists in improved arrangements of the frame and carriage, 
together with the mode of steering the same when in use, and in drawing 
it along when travelling out of use.—Not proceeded with. 





Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &e. 


2828. T. Jones, Manchester, ‘‘ Boilers for heating rooms or buildings, con- 
servatories, d-c.”’—Dated 12th November, 1864. 

This invention consists of a hollow shell with wings at the sides of the 
upper part, and a stop piece across the back, there being openings at each 
side between the shell and stop piece leading to flues at the outer sides of 
the shell. The said wings and stop piece are hollow, and communicate with 
the hollow shell, and through all of them the water or fluid circulates and 
becomes heated by fire in a furnace, the heat from which is communicated 
to the shell and stop piece, and the heated air and gases in striking against 
the stop piece are caused to divide and pass through the openings to the 
flues at the outer sides of the shell, and under the wings, to a flue leading 
to the chimney, and as this arrangement procures more heating surface than 
in the ordinary saddle boilers, a constant temperature is obtained with 
great economy of fuel. 





Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, §c. 

W. E. Newton, Chancery-lune, and E. C. Surparn, Regent's Park, London 
“* Improvements in breech-loading five-arins and in cartridges to be used 
therewith.” — Dated 7th November, 1864. 

This invention relates to that description of arm in which the barre] is 
held firmly in and is securely attached to the gun stock, a movable breech 
piece being adapted to the rear end of the barrel, so that, by drawing or 
moving back such breech piece, the open end of the barrel may be exposed 
in order to admit of a cartridge being pushed in. In this improved arm the 
movable breech piece is either mounted on a strong pin, on which it may 
be turned back to open the breech of the barrel, or the breech piece may 
be made to slide in a line parallel, or nearly so, to the longitudinal axis of 
the barrel, but in whatever way the breech piece be moved to open 
the breech of the barrel for charging the gun, a block or strut is 
placed behind this breech piece to receive the recoil or shock of the explo- 
sion of the charge, and to prevent the breech piece from moving when such 
explosion takes place. This block or strut may be adapted in various ways, 
and it may either be connected by a joint with the movable breech piece 
itself, or be formed in one piece with the breech piece, or it may be jointed 
to some other part of the arm, and so placed in reference to the breech 
piece that it may be brought down immediately behind it, and thereby 
secure it in its place before the charge is exploded. The improved 
cartridges are made of powder compressed by means of any suitable press 
in strong metal moulds, so as to make the grains of powder adhere 
together, and also to the leaden bullet, in the rear end of which is placed 
a pellet of bibulous or unsized paper that has been prepared with nitro- 
sulphuric acid in the same way as gun cotton is usually made. Before 
placing the powder in the compressing mould it may be damped with 
liquid nitro-glycerine, which will increase its explosive power, and will 
also assist in causing the grains toadhere together. When the compressed 
powder with the bullet is removed from the mould it should be coated with 
collodion, and its lower end placed in a metal thimble provided with a 
hollow flange containing the detonating composition. The cartridge is to 
be covered with a textile fabric prepared, if desired, with nitro-sulpburic 
acid, the same as gun cotton is usually prepared. This fabric is to be 
coated with collodion, which will cause it to adhere firmly to the powder, 
and will prevent the latter from being accidentally broken, and will rende 
it perfectly waterproof. 

2784. J. Tnompson, Bilston, “ Manufacture of gun barrels and ordnance."— - 
Dated 9th November. 1864. 

This invention consists in the application or use of the homogeneous 
metal, known as Bessemer’s steel, to the manufacture of gun barrels and 
ordnance in manner following:—The said metal is taken in a heated 
condition in certain quantities, either from a bleck, ingot, or otherwise, 
according to the size of the gun barrel or barrels, or ordnance, required to 
be made, or for the more convenience of handling or appliances at the use 
of the operator. Such piece or lump of homogeneous metal the patentee 
swages, hammers, tilts, rolls, or otherwise works and elongates into a 
solid bar, bioom, or block, such operations being not only essential to the 
solidifying and improving the condition of the said metal, and rendering it 
fit for the purposes herein stated, but also to reduce it to the desired shape 
and size, which may be effected by the operations herein stated, or by any 
other suitable equivalent appliances worked by steam, water, or otherwise. 
If such homogeneous metal be intended for gun barrels the patentee may 
proceed to divide it up into such quantities as may take two or more gun 
barrels, or into lumps for single barrels, punching, piercing, or otherwise 
perforating the said lumps by dispiacing the metal concentrically througa 
the mass, which he purposes effecting in the manner described in a patent 
granted to him the 24th of April, 1863 (No. 1024), and subsequently on the 
19th of January, 1864 (No. 139), or by such or similar equivalent means. 
In practice the patentee has found that, instead of fixing the punch in the 





stituting for the oil ordinarily employed in the “batching” process a 

solution of lichen, in combination with portions of French or Spanish 

chalk, fuller’s-earth, soft soap, and spirits.— Not proceeded with. 

2866. J. Hugues, Wellington-street, Bethnal-green, London, “ Jacquard 
cylinders.”— Dated 17th November, 1864. 

To escape the varic us well-known inconveniences resulting from the use 
of the Jacquard cylinder as at present arranged, the inventor employs 
pegs, by preference, of metal, and so arranged that they can recede into 
the cylinder when pressed upon, and the pegs have springs which keep 
them projecting out from the faces of the cylinder, except when the pegs 
are pressed on sufficiently to overcome the springs. When the cards are in 
their proper places, and if they are correctly made as respects the size of 
the peg holes and the gauge, the pegs work as if they were the ordinary 
rigid pegs, but if the cards get off the pegs, or if the peg holes are too 
small, or the gauge incorrect, then the pegs will recede more or less, as 
may be required, in preference to injuring the cards.— Not proceeded with, 
2886. J. WeasTBR and J. LANGHAM, jun., Leicester, ‘‘ Machinery for producing 

knitted or looped fabrics.”— Dated 18th November, 1864. 

This invention consists in improvements in the means of constructing 
and arranging the parts which carry and act with what are called the 
machine needles of a circular knitting frame, whereby the number of the 
feeders or thread carriers employed in a machine may with advantage be 
greatly increased, by which, not only can the quantity of work be 
increased, but striped fabrics may be more advantageous)y produced than 
heretofore.—No proceeded with. 


Crass 4.—AGRICULTURE. 
Including Agricultural 4 a Implements, Flour 
Cc. 
2824. E. F. Woops and J. 8. Cocksapen, Stowmarket, “ Apparatus used 
Sor feeding milistones.”— Dated 12th November, 1864. 


This invention consists in applying two hoppers or feeders to millstones 
in such manner that the feed of each hopper can be segulated or adjusted 





movable piston rod, the lower or face end of the said piston rod may be 
tixed as an ordinary stamp hammer, and the punch for displacing the said 
metal may be held concentrically on such metal intended to be perforated 
by the hand or otherwise of the operator, and by a few rapidly repeated 
| blows imparted (while the metal is in a heated c ndition) by the apparatus 
| described in the specifications of the patents hereinbefore referred to, or 
| other equivalent means, the metal will be readily displaced, and a hole 
thereby made or formed through the mass, which may be for one, two, or 
| more barrels, whether external support be used or not during the time of 
| such operation ; such external support or pressure may be dispensed with 
| without much liability of injury to the works so produced. After the 
operation of punching, piercing, or perforating bas been performed, he pro- 
ceeds, as de-cribed in the specifications of the former patents before mentioned, 
to re-heat and apply « mandril for internal support through the perfora- 
tion, and again tilts, swages, rolls, draws, reduces, or otherwise elongates 
the said metal under operation, which, if of sufficient quantity for one 
gun barrel, will then assume the form technically called a gun mould, but 
if for two or more the mass, being divided, will form two or more gun 
moulds, according to the quantity under operation. From this condition 
the said mould or moulds can be further operated on by rolling, hammer- 
ing, swaging, or other equivalent means, separately or combined, to draw 
out and elongate the said mould or moulds to the length and size required, 
and with or without lumps left on them, as may be desired, using an 
internal mandril or support for solidifying the metal as progressively 
operated on, such operations being varied according to the skill, taste, or 
appliances of the operator, 
| 9799. G. A. Henty, Barmouth, North Wales, “Manufacture of torpedo 
rams.”—Dated 11th November, 1864. ; 
| This torpedo ram is to be an ordinary iron-clad ship of any form or size. 
In the bow of the vessel, and parallel with her keel, are placed two 
chambers, one on each side of the stern. These chambers are placed below 
the water line, the tops of the chambers being from four to ten feet below 
| the surface, in proportion to the size of the vessel, snd the bottom of the 
chamber is to extend as far down as possible to the bed of the ship. The 
, chambers are to be closed in front by sliding valves as nearly as pussible 
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flush with the external skin of the vessel. Each chamber is to open 
internally in the vessel by doors or valves capable of closing, so as to 
prevent the ingress of water to the ship when the external valves are open, 
and the chambers consequently full of water. The chambers are to be 
constructed of iron, and each chamber is to contain a torpedo. Each 
chamber is to be furnished with a series of long rods of iron or steel, of 
sufficient strength, passing through it into the ship, and Jaying parallel to 
the keel thereof, and supported by rollers at intervals. These rods are to 
le placed beneath each other, so as to enable the torpedo to be run out at 
any desired depth, in proportion to the depth at which it may be desired 
to strike an enemy.—Not proceeded with, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2760. A. V. Newrtox, Chaicery-lane, London, “ Manufacture of hooped 
skirts."—A communication.—Dated 7th November, 1864. 

This invention consists in constructing hooped skirts so that, when 
subjected to lateral pressure externally, they will be enabled to collapse 
without being unduly projected outward or raised on the opposite side, and 
also so that when the front or back part of the skirt is pressed inward, the 
opposite side will be drawn down instead of being elevated, as in the 
ordinary hooped skirt. In order to obtain these objects the lower hoops of 
the sheet, from the bottom up to about the height of the hips, more or less, 
are made in two parts, and connected_by flexible joints, which have a free 
motion in all directions. 

2778. J. D. and A. P. Weicu, Gutter-lane, London, “ Strengthening and 
giving a flexible yinish to the brims of straw hats.”—Dated 9th November, 
1864. 


This invention consists in the application and use of cane stripping or 
whalebone, or other similar light and elastic material (but cane preferred), 
to the brims of hats made of straw plait for the purpose of strengthening 
and giving a flexible finish and quality to the same, and thus enabling 
them to retain more perfectly their form under wear. 

2833. G. NEEDHAM, Old Change, London, “ Ladies’ dresses.”—Dated 14th 
November, 1864. 

This invention consists in constructing dresses in one length from top to 
bottom, both at back and front, and in providing buttons and button holes 
or hooks and eyes, or other like attachments, from the neck to ti.e bottom 
of the skirt in front. Being in one continuous length there is no jointing 
or separation between the body and skirt. The pieces or Bures are shaped 
to fit the body and to afford fulness to the ekirt.—Not proceeded with. 
2847. G. C. ATTREE, Wood-streot, Cheapside, London, “ Scarfs for the neck.”” 

—Dated 15th November, 1564. ; : 

This invention consists in forming the scarf of silk or other suitable 
material in an octagon shape, so as to permit that portion of the scarf 
which, when in wear, is exposed to view being changed four times by 
simply being turned on its axis and re-fixing the scarf pin and loose neck 
band, thus presenting four clean and unfaded surfaces in succession at the 
pleasure of the wearer. The Second part of the invention consists in 
making ascarf of silk, or other suitable material, in an octagon shape, both 
sides presenting the same form to the eye, so as to be reversible and form 
eight scarfs in succession.—Not proceeded with. 

2349. J. W. SMITH, Manchester, ‘* Crinoline skirts.”—Dated 15th November, 
1864 


In manafacturing these skirts the inventor attaches to the ‘upper band 
of the skirt, whether elastic or not, an additional partial crinoline skirt, to 
descend a short distance at the back part only, sufficient to give additional 
strength to the upper part of the back of the crinoline skirt, by which 
means he obtains a better set or form of the skirt from top to bottom, and 
thereby gives a more elegant and improved form to the female figure.— Not 
proceeded with, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2776. A. Moreau, Chancery-lane, London, *‘ Extracting silver jrom lead.”"— 

A communication. — Dated 8th November, 1864. . 

In performing this invention, lead from which the silver is desir: d to be 
extracted is run from the reverberatory furnace into a heating pan or pans, 
under which a strong fire has been previously made, in order that no 
cooling of the lead may take place, but that its temperature may be raised 
in a short time ; the surface of the lead is then skimmed, after which the 
inventor introduces about one part by weight of carbonate of ammonia to 
every 100,000 parts by weight of lead contained in the heating pan. The 
instrument employed for the purpose of introducing the carbonate of 
ammonia into the lead is in the form of a ladle having a lid thereto ; the 
entire surface of this instrument is perforated with small holes, and the 
lid is provided with a spring ‘catch by which it is fastened down. This 
instrument, with the carbonate of ammonia therein, is stirred about in the 
lead jor about five minutes, when it is withdrawn, and a similar instrament 
containing about one part by weight of sea salt to about 10,000 parts by 
weight of lead is introduced into the lead ; this instrument is well stirred 
in the lead for about ten minutes. If the quantity of silver contained in 
the lead is very high, then a proportionally greater quantity of sea salt is 
introduced. The surface of the lead is next skimmed, and the products of 
this skimming are placed in small heaps ready to be placed in a close 
retort having a condensation chamber or chamb d therewith by 
suitable passages. After this skimming is completed, about one per cent. of 
zinc is introcuced into the remaining lead in an instrument similar to that 
used for introducing the sea salt and carbonate of ammonia. The instru- 
ment containing the zinc is well stirred in the lead for about five minutes 
each time it is introduced until the desired quantity of zinc has been added 
to the lead. The fire is then withdrawn from under the heating vessel 
containing the lead, and the door of the furnace is left 0; in order that 
the lead may be cooled as quickly as possible. Directly the surface of the 
lead presents a slightly crystalline appearance, the crystallised part is 
removed and placed in small heaps, which are then placed without delay in 
the retort already referred to in the following manner :—The inventor first 
places on the bottom of the retort a layer of vegetable charcoal broken 
into small pieces ; upon this the crystallised matter is placed, which is not 
covered with a layer of charcoal. The door of the retort is then 
hermetically closed, and a fierce fire is made in a furnace under the retort. 
After maintaining this fire for about two hours, the zinc which was con- 
tained in the silver and lead introduced into the retort will be found in the 
chambers of condensation in connection with the retort in the state of 
oxide of zinc. When the distillation is completed—which may be readily 
ascertained by looking through a door into the condensation chamber—the 
retort is opened and the product of the second skimming introduced, in 
order to combine it with the silver contained in the retort ; the door is then 
closed for about ten minutes, after which the rich lead is drawn off from 
the retort into a pot, from which it is taken to be refined. It will be found 
that all the silver contained in the lead (excepting about one and a half to 
two parts of silver to every 10,000 parts of lead) is found reduced to a small 
volume with sufficient lead for its cupellation. Directly the crystallised 
matters resulting from the third skimming have been introduced into the 
retort, the lead remaining in the heating pans or vessels is run off intoa 
reverberatory furnace, where it is kept under the action of a fierce fire for 
about three hours; it is then drawn off and cast in suitable moulds.~ Not 
proceeded with, 


2785. J. DALE and H. Caro, Manchester, and C. A. MARTINS, Warrington, 
“* Obtaining colouring matters for dyeing und printing.”"—Dated 9th 
November, 1864. 

This invention consists, First, in the production of a colouring matter by 
the action of nitrous acid or its salts upon nitrate of naphthylamine, or 
upon other salts of naphthylamine, mixed with nitric acid. Secondly, in 
the production of a coiouring matter by substituting toluidine for the 
naphtbylamine above-mentioned. 


2788. J. A. MANNING, Jnner Temple, London, “ Collection and treatment of 
night soil.”—Dated 10th Novemler, 1864. 

This invention relates to improvements in the inventions for which 
letters patent were granted to the present patentee respectively on the 3rd 
of May, 1861 (No. 1115), and the 4th of February, 1863 (No. 321), and 
consists in an improved mode or method of collecting and treating night 
soil and converting it into manure, without creating a nuisance whiie 
carrying on the process to which it is subjected, and without losing any of 
the elements or fertilising properties of the mixed solid and fluid human 
excreta which are useful to agriculture. In carrying out this invention he 
prefers that the cess pits or other receptacles for human excreta should be 
cemented or rendered water-tight. In collecting the human excreta from 
these cess pits he prefers that the operation shall be performed by the 
application of a hose or pipe to the pit, the hose being connected with a 
close covered cart. When the cesspit is emptied, he strews over the bottom 
a sufficient quantity of a dry powder composed of equal weights of dry 
seaweed and sulphuric acid in which the dry seaweed has been dissolved. 
The excreta having been pumped into the cart is conveyed to the factory, 
where, on a raised Provnend or otherwise, there is erected a covered tank. 
The soil being collected in the tank may, by the opening of a valve at the 
bottom or lower portion of the tank, be allowed to flow by gravitation 
through a conduit or pipe (fixed at a proper inclination) to the evaporating 
pans. From the centre of the cover of each evaporating pan rises « short 
perpendicular pipe or shaft communicating with a horizontal cylinder, 
which cylinder receives the vapours arising from the mixed solid and fluid 
excreta while subjected to an elevated temperature. These vapours are 
drawn from the cylinder into a pipe by means of a fanner situate at the 








bottom or end of the pipe, which fanner revolves with great ——y 
through the agency of steam or other power, and forces the vapours into a 
condenser or absorber. In the interior of this condenser is a series of 
inclined overlapping trays of slate, or other suitable material, to receive the 
water which is supplied at the top of the condenser from a tank or other- 
wise, and to form an unbroken stream, ing from one tray to the 
other from the top of the condenser to the bottom, the gases and vapours 
entering at the middle or other suitable part of the condenser. In this 
manner the vapours are condensed, and, the gases being absorbed, the 
whole passes off free from smell into any convenient receptacle, 





Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electric-magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, gc. 


2681. L. P. G. Bruiser and C. M. P. DE Rovvrr, Versailles, Seine-et-Oise, 
France, *‘ Application of electricity as a motive power.”—Dated 29th 
October, 1864. 

This invention cannot be described without reference to the drawings. 
2687. J. H. Simpson, Kilmeena, Ireland, ‘‘ Electric printing for telegraphic 

and other purposes.” —Dated 31st October, 1864. : 

The patentee claims, First, the arrangement of any requisite number of 
printing styles insulated from each other, and so situated that one style 
only shall be in contact at one and the same time with the matter to be 
printed from or copied, and so fixed that each style shall traverse a sepa- 
rate and parallel portion of the letters or characters to be printed from or 
copied. Secondly, the process of electric printing, or taking copies from 
metallic or other conducting substances which have been previously printed 
or written upon in insulating ink or fluid, or stamped out by perforations 
in paper, or other suitable material, when the letters or characters are 
placed or written vertically, as described in the specification of letters patent, 
granted to the present patentee in the year 1864, No. 893. Thirdly, the right 
to rule or mark, for the purposes described or referred to, tinfoil, or other 
metallic substances, or paper chemically prepared, or other paper where 
perforations are intended to be used in parallel col , 80 aS ag tely to 
fix, in the manner described, the correct position relatively to the printing 
styles of the letters or characters to be printed from. He also claims the 
right to manufacture, for the purposes described or referred to, plates or 
sheets of metal or cardboard, or other suitable material, divided in‘o 
parallel openings, between which the letters or characters can be accurately 
imprinted or written or stamped out. Both of these claims he makes 
irrespective of the number or length of the lines of printed or written 
matter, or the direction in which the printed or written matter is made to 
be read. Fourthly, the bination of hanism described, by which he 
secures exact correspondence in the movements of, the instruments at dis- 
tant stations, 











Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads, 


2610. G. Davixs, Serle-street, Lincoln’s-inn, London, “ Buttons.”—A commu- 
nication.— Dated 21st October, 1864. 

The First part of this inveution consists of a metal button constructed 
for secure attachment to fabrics and articles of wearing apparel. The 
Second part of the invention consists in the use for fastening buttons to 
fabrics of a rivet, so that the head, made by striking the rivet with a punch, 
may be uniform, substantial, and concentric with the button, and form a 
neat central ornament for the same. The Third part of the invention con- 
sists in the use of a sharp pointed pin for the purpose of readily inserting 
the shanks of the buttons or the stems of the rivets for fastening the same 
into fabrics without cutting the threads of the latter.— Not proceeded with. 
2611. T. ALLcock, Birmingham, ‘* Manufacture of metal cornice and other 

poles and rods and mouldings for various purposes of utility and decora- 
tion.” —Dated 21st Octuber, 1864. 

This invention consists in manufacturing metal poles, such as are used 
for cornice poles, bedsteads, and other articies of metallic furniture, rods 
for stairs, picture rods, carpet weights, and decorative or other mouldings 
of any desired section, from thin tubes, sheets, or strips of metal drawn 
with furs, beads, or grooves upon them, flanged inwards in such a manner 
that, between each pair of fins, beads, cr grooves, a space is left for the 
reception of ornamental bands of metal, or other decoration, which bands 
can be slid into such grooves, or between such beads or fins, being firmly 
secured thereby. The inside of the tube, rod, or moulding can be filled 
with wood or other solid substance, if necessary, or with lead or metal if 
ewployed as carpet weights. 


2612. G. E. Donisrnorre, Leeds, “‘ Securing the rail or tramways used when 
getting coul and other minerals by machinery.”—Dated 21st Octover, 1864. 
According to this invention the patentee employs posts or pillars, wedged 
or held between the floor and roof of the mine, to hold the rails in position 
and prevent them shifting sideways away from the face of the work. 


2613. J. G. Jongs, Blaina Ironworks, Monmouthshire, “‘ Machinery employed 
in getting coals, stone, and other minerals.”—Dated 21st October, 1864. 

In working picks mounted on carriages on railways or trams, when 
actuated by power, it is found, particularly when performing that part of 
the work known as ‘‘ holeing " or under-cutting, that there is a tendency to 
cause the carriage and machinery to swerve and vibrate on the rails to the 
prejudice of the way. Now, this invention consists in the application of a 
rolling weight or roller at the hinder part of the carriage. This roller or 
weight runs on the rails, and is formed with flanges to keep it correctly on 
the rails, The roller or rolling weight is connected with the under part of 
the carriage by a bar in a central position between the rails of the way on 
which the carriage runs. This bar is made in two parts, in order that its 
length and the distance of the rojler from the front of the carriage may be 
adjusted. The fore end of this bar is securely and rigidly fixed by screw 
bolts and nuts to the under part of the carriage. ‘Ihe axis of the roller 
turns in a single bearing, which is equi-distant from the two ends of the 
roller. 

2614. G. E. DoxistHorpE, Leeds, ‘* Obtaining grease fiom waste waters.”— 
Dated 21st October, 1864. 

According to this invention, in order to separate the grease from the 
precipitate, the inventor places the precipitate in a cylinder closed 
at the bottom by a filter surface, and the sides also of the cylinder 
may, if desired, be made of a filter surface. Within the cylinder 
a piston is fitted, and provision is also by preference made for 
heating the cylinder by steam. The precipitate is introduced into the 
cylinder between the bottom of the cylinder and the piston. This may be 
done either through a door in the side of the cylinder, or otherwise. When 
the precipitate has been placed in the cylinder heated by steam, he prefers 
to force down the piston on to the precipitate by steam introduced between 
the top of the cylinder and the piston ; the piston may, however, be forced 
down by other suitable means. The grease from the precipitate is thus 
forced from the cylinder through the filter surface. hen the piston is 
arranged to be forced down by steam acting on its upper surface, the 
cylinder is closed at the top, and in order to provide for raising the piston 
when required, he employs a rod rising from its upper surface through a 
stuffing-box in the tup of the cylinder.— Not proceeded with. 








New Hyerometer.—At the last sitting of the Academy of Sciences, 
MM. Engard and Philippon sent in a new bygrometer, formed out 
of a flat piece of ivory cut out of the tusk perpendicularly of its axis, 
and then formed into a spiral. The instrument is extremely 
sensitive, the spiral either being dilated or contracted circularly, but 
it has not yet been compared with other bygrometers. 

Sourn Kensineton Museum.—During the week ending the 27th 
May, 1865, the visitors have been as follow:—On Monday, 
Tuesday, Wednesday, and Saturday, free days, open from 10 a.m. 
to 10 p.m., 11,006. On Thursday, and Friday, (admission to 
the public, 6d.), open from 10 a.m, to 6 p.m., 1,282. Total, 12,288; 
from the opening of the museum, 5,294,031. 


Ratner Ciever.—A Cincinnatian,nowin the Venango oil regions, 
is stated to have become short of bariels to secure the fluid. His 
ingenuity was set to work, and he immediately put a bottomless 
tank into the water and directed the stream from his flowing well 
into it. The lizhter quality of the oil kept it above the water, and 
when the receptable became filled the enterprising miner cut loose 
his moorings and floated down the river to the refinery. 

Corron GrowinG IN VenetTIA.—The Trieste Gazette states that the 
experiments made in cultivating cotton in Venetia have extended 
to Venice itself. The proprietor of a bathing establishment on the 
sea shore planted the sandy downs of the Lido with cotton, and 
succeeded. He sent specimens of his produce to the Chamber of 
Commerce, and they have been declared by dealers in the article 
to be superior in fineness and in length to American cotton. 

Lavuncu at Betrast.—On Saturday, Messrs. Harland and Wolff, 
of Belfast, launched a fine screw steamer, named the Memphis, for 
Messrs. James, Moss, and Co., of Li 1, and intended for the 
Liverpool and Mediterranean trade. The Memphis measures 2,000 
tons register, is classed twenty years in the books of the Liverpool 
Association, and is of the following dimensions ;—Length, 293ft; 
breadth, 82ft. 6in, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Tue Iron Trave: Quiet Progress—Pia Inon: Large Consumption : 
Furnaces in full Blast—Macuine Puppuine Acain: The Question 
urged upon the Trade—InventION IN Steet Converting Furnaces: 
Experiments at Barrow: Successful Results—Coau Trang: Good 
Demand— Nationa Conrerence OF Miners: Proceedings on 
Wednesday : “ Grievances” : Committees of Inquiry : Statenent by 
the President: Lord St. Leonards’ Bill—Fatat Coutisry Exrio- 
sion: One of Lord Ward’s Pits—Harpware Trapes: Quie-—Tue 
New Austrian Tanrirr: Jmportant Report. 

Tue reports brought to Change in Birmingham yesterday (Thursday) 
were to the effect that during the last two or three days there has 
been a perceptible falling off iu the demand for finished iron of most 
denominations. These reports came alike from the makers of iron 
having a brand that finds for it a passport everywhere, and from 
those whose product has not yet won such a reputation. The result 
of all our inquiries, however, is the conviction that notwithstanding 
this temporary lull the whole trade is experiencing a safe and quiet 
advance in demand. The orders are in no cases large, but they are 
diffused over the whole district; the aggregate production is there- 
fore great. In consequence large quantities of pig are being con- 
sumed, and the makers find it difficult to deliver it as fast as con- 
sumers require, although most of them are now working their furnaces 
to the full extent of their capability. So satisfactory have been the 
sales of pigs that the agent in Welveshampten of one hematite firm 
has sold 20,000 tons in South Staffordshire since the termination of 
the lock-out. First-class Welsh houses are still unable to book 
orders in cases in which the iron is required within a reasonable 
time. 

We shall not cease to keep before the notice of the iron trade the 
great need there is that they should unite in a vigorous effort to 
adapt machinery to the process of pudcling. Again we will suggest 
that the iation should appoint a committee of their number to 
investigate the matter with a determination to succeed. Let this 
subject be brought on at the next Preliminary Meeting when 
the question of the terms to regulate the reciprocal connec- 
tion between men and masters in the future will be discussed. 
A committee fully competent to deal with the matter could be found 

gst the bers of the Association. If these should be armed 
with a fund subscribed by the different members of the association 

a machine would, doubtless, be found which might be made the 

common property of the trade at no great cost. Before the termina- 

tion of the lock-out there was some little talk of a premium 
being offered for a machine, but now that the necessity for it 
appears to be less pressing we hear no more of the suggestion. 

Probably, when the hot weather sets in, the requirement will be 

again forced upon the attention of the trade. Mr. Menelaus is, 

doubtless, working on steadily with his machine, but throughout 
the trade in this district there are rumours current respecting 
difficulties which, we have no doubt, will, by and by, be overcome. 

If they exist they would be overcome much more quickly if a com- 

mittee of the trade should be appointed to take the whole subject 

into its consideration independently of what is being done at Dowlais, 

The ingenuity that is being displayed in the bringing out of furnaces 

for steel converting is quite refreshing in the face of the stagnation 

that appears to prevail in the matter of the puddling furnace, We 
have now before us two specifications of recent date of improvements 
in furnaces, by the inventor, to whose business transactions in con- 
nection with the progress of the Bessemer system we adverted in 
our last. The first of these relates to “Improvements in rever- 
beratory and other furnaces for heating and melting iron and steel.” 

The invention consists, essentially, in making the whole of the bed 

of the furnace capable of rotation in a horizontal plane, so that by 

the rotation the whole of the ingots or masses of iron or steel placed 
upon it can be exposed in their turn to the hottest part of the 
furnace, and the ingots merely heated, or the iron or steel 

melted upon or in the bed. The bed of the furnace is made of a 

circular form, the diameter of it being nearly equal tothe width of 

the furnace. The bed turns upon a vertical shaft, and a rotary 
motion may be given to it by level gearing or any other method ; or 
it may be supported upon uprights, the bottom of which would 
carry wheels to work upon a circular tramway underneath the 
furnace. The rotary bed ed either be made capable of being 
removed from the furnace or otherwise. The furnace can be heated 
from one or two sides. In the latter case the heated air and 
products of combustion open into the same farnace, and pass to the 
stack at the back or to a vertical steam boiler. The rotary bed is 
supplied with piles, ingots, or masses to be heated or melted, and, 
when heated, they may be removed through doors at the front of the 
furnace or through the back. The masses are heated radially on the 
rotary bed, so that each of them can in its turn be exposed to the 
greatest heat of the furnace ; or some of them may be exposed to a 
greater heat than the others. When the furnace is to be used for 
melting iron and steel the rotary bed is made of concave form; and 
when the bed is to be removed from the furnace before it is tapped it 
is moved on its carriage by the tramway to the moulds or wherever 
else required. The same furnace may be used both for heating and 
for melting purposes. The other invention has reference principally 
to furnaces for heating ingots or masses of iron and steel, but it 
is also applicable to furnaces for melting iron and_ steel. 

In a furnace for the first mentioned use the fire-place or fire bars for 

heating ingots are placed at the back of such furnace, opposite to 

the openings for charging. The fire, afier passing the bridge, travels 
along the arch and over the furnace bed to the openings at which 

the ingots are introduced, and descending, passes back through a 

flue under the bed and ash-pit to the chimney. Or, the fire may 

pass back to the chimney over the arch instead of under the furnace. 

The openings referred to are provided with sliding counterbalanced 

doors; the furnace is fed with fuel through fire-doors at the side or 

back of it. By arranging the parts of the furnace in the manner 
described, the ingots, when placed on the bed, have their greatest 
length in the direction in which the fire is travelling. The fire con- 
sequently passes over and between them and heats them with 
greater uniformity than when it passes over them transversely, as it 
does in furnaces of the ordinary construction. Two or more of the 

furnaces may be conveniently worked side by side, and open into a 

common chimney. The waste heat may be used for heating either a 

horizontal or vertical steam boiler. ‘Chey may either be heated with 

solid or gaseous fuel. 

The machinery which has been put up by this inventor at the 
Barrow Works of Messrs. Schneider and Hannay, to test the possi- 
bility of making Bessemer steel direct from the pig iron of that 
district only, was tested on ‘Tuesday week in the presence of a con- 
siderable number of practical men, On that occasion Mr. Clayton 
took charge of the furnace and his son of the Bessemer apparatus. 
The result was considered highly satisfactory, for in 144 minutes a 
cast of about four tons of very excellent steel was made out of 
Messrs. Schneider and Hannay’s own metal. Their Nos, 1 and 2 
pigs were used on the occasion mentioned, Since that experiment 
five tons of metal has been melted at the same place in one of the 
Clayton furnaces in two hours. The adaptability of the Barrow 
iron to the Bessemer process is most gratifying, and leads to the hope 
that a like result may be produced in other districts from native iron. 

The demand for coal for domestic purposes has almost entirely 
fallen off, but the inquiry from the ironworks is very brisk. The 
prices realised, however, are less satisfactory to the colliery pro- 
prietor than they might be. 

On Wednesday the National Association of Miners opened an 
annual conference at Bloomfield, near Tipton, in South Staffordshire. 
The first part of the day was devoted to the expression of 
“ grievances.” The treasurer of the association led off with a state- 
ment of the case of the meninthe Wigan district. The grievances 
were the same as have been re 








peated at previous conferences, and re- 
lated to a desire for the appointment of sub-inspectors of mines, who 
should be men who had worked in pits, and generally to the adoption 
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of the Mines Inspection Act in its entirety. Mr. McDonald, the 
president of the Association, came direct from London to the con- 
ference. The president said that, owing to the near approach of 
the dissolution of Parliament, it was very difficult to prevail upon 
members to promise to serve upon the committee of inquiry into the 
Mining Acts, which was obtained on the motion of Mr. Ayrton, on 
Monday night. The committee had, however, been obtained, and 
on Tuesday he remained in London, arranging for their first meeting. 
Mr. Ayrton was extremely anxious that the inquiry should be gone 
into thoroughly, and be had, therefore, strongly opposed the wish of 
the Government to shelve the question until the next Parliament. 
The committee would hold its first meeting on Friday (this day), and 
witnesses would be examined on the following (next) Monday. To 
show the determination of the committee to go thoroughly into the 
question, he might say that some of them were prepared, if necessary, 
that it should extend over three years. He might say that as many 
as ninety employers had waited on the Home Secretary in order, if 
possible, to delay the nomination of the committee until after 
Whitsuntide, but without avail. In reference to the Masters and 
Servants Bill he was happy to say that the matter was now brought 
to an almost successful issue. The masters had, he said, made a 
similar effort in that matter; but the first meeting of the committee 
had taken place on the previous day. On Friday the law of the 
question could be laid down, and the committee would meet again 
after Whitsuntide. Before the session closed he hoped that the 
anomaly would be removed of the penalty against an employer being 
a civil action, but against a workman imprisonment. After some 
remarks from other speakers, the chairman read some correspondence 
which showed that, notwithstanding the prevalence of the “truck” 
system in South Wales, the miners there were inactive. Derbyshire, 
too, appeared indifferent to what was being done One delegate 
said that in the latter district there was a great deal of the “ truck” 
system being carried on, and also a number of women employed. 
Most of the delegates then adduced the grievances of their respective 
districts. They generally concurred with the remarks of the first 
speaker, and all showed much unity of sentiment. In stating the 
case of the South Staffordshire men, the delegate spoke in high terms 
of the courtesy and attention paid by the inspector for that district 
to all representations made to him on behalf of the men, and the 
Oldham and North Staffordshire representative expressed similar 
opinions. In reply to a speaker, the president said that it was not under- 
stood that women were employed in any coal pits. The conference 
then discussed several compensation cases that had been referred to 





them, after which the president brought forward the subject of Lord 
St. Leonards’ proposed bill for eourts of arbitration, and asked for | 
the views of the delegates on the subject. For himself, while he | 


paid in advance of calls, and £197,278 balance of purchase money 
still unpaid to the vendors. The profits of the year, ascertained by 
a careful stock-taking, in which due allowance was made for depre- 
ciation of buildings and plant, amount to £76,138. This sum was 
appropriated in this way :—£1,000 was paid to the vendors and £300 
to the auditors for their services; £1,903 for income tax; £52,000 in 
a dividend of £5 5s. per share, free of income tax; and the remaining 
£20,435 was carried to the reserve fund, by which the good-will paid 
for the works is to be gradually liquidated. The dividend is equal to 
15 per cent. for the year, free of income tax. Mr. Brown admitted 
that the profits were smaller than anticipated. He attributed this in 
part to the high price of money having checked the expansion of 
trade in various ways, and to the paralysis of the armour-plate trade, 
from the difficulties of determining the thickness of armour plate 
necessary to resist the best projectile. Owing to these causes the 
average make of armour plates during the year had only been 150 tons 
a week instead of 300 tons, which the works were capable of making. 
Hie had good reason for anticipating that the present year would be 
more successful than the past. The English and other Governments 
were making up their minds to the use of thicker plates, and the 
cheapening of money would increase foreign orders. The company 
were carrying out important extensions of the'r works for the pro- 
duction of Bessemer steel and large castings, in which they were 
determined to be behind none of the Continental houses. The report 
and statement of ts was adopted, the retiring directors re- 
elected, and the usual vote of thanks cordinally agreed to. Messrs. 
Cammell and Co. (limited)—Cyclops Works—declared a dividend at 
the rate of 12 per cent. for the year, inclusive of the interim dividend 
of 25 per cent. declared eight months ago. Some months ago a 
serious dispute arose as to the valuations of plant and stock to the 
company, and as the results of a special meeting, Mr. Cammell, as 
the vendor, consented to a valuation. This re-valuation has been 
made, the result being a confirmation of the original award except 
as to the insignificant sum of £100. It was explained, as bearing 
upon the question of dividend, that £22,000 spent during the year 
upon extension of works had been charged entirely to the past year’s 
revenue. The improvement reported last week in the American 
market is confirmed. In the absence of any disturbing political 
event, a fair trade is anticipated with America forsome months. The 
last advices from Australia are satisfactory ; and orders are coming 
to hand from Germany, with instructions for the goods to be ready 
for shipment immediately the new tariff comes into operation. In 
other respects there is no change to notice. In the South Yorkshire 
district, the demand for nearly all qualities of iron is fair for the 
season. For some time past there have been rumours as to the open- 
ing of extensive ironworks in various parts of the district, and one 





could not regard it as all that could be desired, yet he thought it was | !arge concern is this week making a start. It is called the Yorkshire 


a step in the right direction. 
was considering the matter, but had not yet come to a conclusion 


It was stated that South Yorkshire — Company, with a capital already subscribed of £200,000; its 
c 


hief business will consist in the construction of locomotive engines. 


upon it. The conference generally concurred with the views of the | 1n the Derbyshire district, the coal and iron trades do not present so 
president; and it was ultimately resolved that copies of the bill | favourable an aspect as in South Yorkshire. 


should be furnished to all the districts, and the council desired to 
discuss it at their next meeting. The conference afterwards 
adjourned until the following day (yesterday), at the close of which 
it was thought that the business would have terminated. 
Another colliery accident—this time an expl pp 

at Lower Gornal. On Tuesday morning, shortly after the workmen 
at one of Lord Dudley’s pit had descended to their employment, an 
explosion, the cause of which is not known, took place. A boy and 
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two horses were killed, and several men were severely injured ; | 


indeed, two are not expected to recover. 

N : perceptible change has taken place in the hardware trades since 
our last. 
home markets are very dull. In Birmingham trade is generally quiet. 
In some cases, manufacturers have been compelled to work for stock 
in order to keep their hands fully engaged. In Wolverhampton the 
tin plate workers and the japanners are tolerably busy, and the brass 
founders are moderately well employed. In the miscellaneous 
branches trade is not so brisk as it might be, but the best lock manu- 
facturers are pretty well off for orders. At Willenhall the lock trade 
is in an average condition. The inquiry for rim locks is good, as 
also is it for pad and chest descriptions. The key stampers are busier. 
It has before been stated in these columns that there was little pro- 
bability of any trade being done again with America for currycombs, 
and our opinion has been contirmed by the receipt of a sample of 
a currycomb in Willenhall made by a house at Pittsburg. The 
article is of simple, but ingenious construction, and is manufactured 
at a price far below that of the makers in this district. At Wednes- 
bury the different branches are moderately healthy, and at Darlaston 
there is a fair demand for nuts, screws, bolts, &c. The gun lock 
trade is utterly prostrated. At Tipton the demand for chains and 
cables is brisk, and the strike having now altogether ended in that 
locality, the workmen are steadily employed. 

Facts proving that Austria stands urgently in need of free trade 
could not have been stated more convincingly than they were by Mr. 
W.H. M. Blews, of Birmingham, who visited Vienna on bebalf of 
the gas and boiler tube makers, chandeli urers, &c., of that 
town, and whose report was read at a meeting held on Wednesday week. 
Mr. Blews gave a comparison of the statistics of Austria with those of 
England and France, and showed that, while the exports of the 
former country, from 1844 to 1858, increased only from £11,000,000 
to £22,000,000, those of France rose between 1854 and 1863, from 
£78,000,000 to £141,000,000, and those of England from £47,000,000 
in 1844 to £160,000,000 in 1864. Mr. Blews said :—* No country in 
Europe presents such natural advantages for increasing her exports 
as does Austria. The reason why more has not been accomplished is 
obvious—Austria shuts out by high protective duties the commodi- 
ties of other countries; under a mistaken view of self-interest she 
deprives herself of the benetits of her own splendid capabilities.” An 
Austrian who wished to purchase such an article as brass tubing was 
compelled by law to give from 2s. upwards for that which at Hull 
would sell for only Lid. The supply from this country of materials 
for the gas company at Vienna has cost the Viennese £200,000 more 
than it would have done did the laws not limit the import of goods. 
A vote of thanks was accorded by the meeting to Mr. Blews for his 
elaborate report. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Srate or Trav“: Sheffield; South Yorkshire: Desbyshire — 
BEVERLEY IkoN AND WaGon Comrany—New SreamMerk FOR 
THE WaALLAsty Ferrits — Exposition or A Lovomorive 
Borer AT Mites PLATriING, NKAR MANcHESTER—THE PRo- 
GRESS OF MANCHESTER—ReEVIVAL OF LancasutrE INDUsTRY— 
Curswirne AMALGAMATED SALT Works Company—Lonvon AND 
Nortu-Western Ratway : Wharneliffe Meeting — Nortu- 
Eastern District: Hartlepool Rolling Mills: Launch of a Steam 
Yacht : North-Eastern Railway Fares: Cleveland lron Trade— 
LANCASHIRE AND YORKSHIRE Raitway: Wharncliffe Meeting— 
Scorrish Marrers: Clyde Shipbuiling. 

Wiru regard to trade matters at Shetfield, we may note that better 

orders for manufactured goods continue to arrive from the United 

States; and there is now also an improved demand for steel for general 

purposes. The armour-plate branch continues languid; bnt at the 

meetings of their respective companies, Mr. Brown and Mr. Cammell 
spoke hopefully of the future of that branch. The Governments, 
they said, were at last making up their minds to the use of thicker 
plates, and beginning to give out orders. ‘The Germans are begin- 
ning to order more freely, that goods may be ready for shipment 
immediately the reduced tariffs come into operation. The French 
trade continues rather active, and there are good orders from 

Australia. The home markets are a little more languid in some 

branches. We have mentioned the Brown and Cammell companies, 

but we ought, perhaps, to say a little more respecting them. At the 


meeting of John Brown and Co., the balance sheet presented showed 
that the capital of the company consists of 10,000 shares, having 
£35 per share paid up, making £350,000. There is, moreover, £91,410 


A good inquiry is coming from South America, but the | 











Annexed is an extract from the report of the directors of the 
Beverley Iron and Wagon Company, presented to the first annual 
general meeting of the proprietors, held at Manchester on Tuesday : 
--‘ Your directors bave pleasure in meeting you, to report the re- 
sult of the first year’s working of this company, which is com- 
prised in the balance-sheet annexed. The nett profit shown is 
£3,094 11s. 5}d., out of which your board recommend the payment 
of a dividend of 10 per cent. per annum on the paid-up capital of the 
company, calculated from the time each call became payable. This 
dividend will absord £2,731 5s., so that there will remain a balance 


| of £363 6s. 54d. to be carried forward. Considering the difficulties 


the management has had to contend with in re-organising and 
adapting the works to a new and more extensive business, your 
board are of opinion that the comparative success of the concern 
for the first year, under many disadvantages, indicates a great 
amount of prosperity for the future. Your board are giving every 
attention to the re-arrangement and thorough improvement of the 
works in all departments. The company have a great number of 
orders on hand, and they are busily employed thereon.” 

Messrs. Vernon have launched anew paddle steamer, the Heather- 
bell, for the Wallasey ferries. She is 160ft. in length, with 22ft. 
beam. Although capable of carrying 1,000 passengers, she will only 
diaw 3ft. 6in., and is expected to run at a speed of fourteen miles 
an hour. Mr. John Jones, of the Clarence Works, constructed the 
engines, which are 70-horse power nominal, and are entirely below 
the deck. She has separate boilers, and two funnels. The deck 
will be flush from end to end, the midship portion between the 
paddle-boxes being covered in and glazed as a hurricune-house for 
passengers who do not choose to go below. The model of the hull is 
somewhat peculiar, the very flat tlooring being carried to either end, 
which is bow-shaped, with rudder attached, so that the vessel will 
steer both ways. 

On Friday evening a terrific explosion occurred at the Miles Plat- 
tirg railway station. The engine attached to the 5.30 passenger 
train from Manchester to Bury, being No. 2 of Messrs. Fairbairn’s 
manufacture, had just drawn up, or was about drawing up, at the 
Miles Platting platform, when it suddenly exploded, a number of 
the plates were driven out of the side of the engine, and one of them 
alighting in Mr. Clegg’s field about 100 yards off, struck a child 
named Dowling on the head, and killed him on the spot. The driver 
and stoker escaped comparatively unhurt. At the inquest on Mon- 


| day, Mr. Jenkins, locomotive superintendent, stated that the plates of 


the engine were, when new, perhaps fin. thick, but fully ,5;in., ana the 
safety valve was loaded to about 80 lb. pressure. Messrs. Fairbairn com- 
puted that all their engines would bear 700 lb. pressure to bursting 
—but be allowed to between 500 lb. and 600 Ib., and would stand a 
pressure of 120 1b. for working purposes. About twelve months ago 
the engine was tested by hydraulic pressure to about 160 lb., and 
there was on the safety valve 90, or 95, until it came in for repairs 
in April. It was then tested to 140 1b., and was reduced 10 lb. when 
it went to work again, Witness had examined the plates, which 
he found were a little worn and eaten in here and there with the 
action of the water, but not anything like as bad as engines that had 
been working at a much higher pressure. From what he had seen, 
he should have felt safe upon that engine if it had been worked at 
100 1b. pressure, since he had seen the plates. So far as he could 
judge, the fracture commenced at the rivet holes at the connection of 
the shell of the fire-bux with the barrel of the boiler, He could 
not say it was for want of water; it might have been caused by extra 
pressure, but it seemed as if there was some little injury to the plate 
in rivetting. The injury could not have been seen without a full 
inspection of the interior of the boiler. Mr. Tomlinson, one of the 
jurors, who was, at the time the No. 2 engine was inade, the foreman 
at Messrs. Fairbairn’s, supported Mr. Jeukins in his statement, and 
said that he had seen numbers of engines in a worse condition that 
had been worked with more pressure and considered safe. He did 
not think the cau-e of the accident was want of water. Verdict, 
“accidental death.” 

Mr. Henry Ashworth was entertained at dinner by the Man- 
chester Chamber of Commerce last week. In responding to the 
toast of his health, Mr. Ashworth traced the progress of Man- 
chester and Manchester trade. Hesaid, when George III. ascended 
the throne there had never been a thread of yarn spun upon more 
than one spindle. The Society of Arts offered premiums for a ma- 
chine to improve upon tbat, and finally they proposed to give £100 
to the man who would invent a machine to spin six spindles at once. 
At that period Dr. Percival, ot Manchester, discovered that the 
cotton manufactures amounted to £200,000 per annum. Some years 
since Mr. Bazley ascertained that they had become £80,(00,0U0 per 
annum, and some thought that estimate too low. ‘[hat was the 
measure of their progress in a century. That progress was not made 
without encountering many ditliculties. A few long-headed Man- 
chester men saw that the trade of the country was struggling, by 
reason of pernicious Jaws. They met for two years, and accomplished 
a great deal. Then it began to be imagined that a Chamber of 
Commerce might be an organisation of considerable value in 
advancing the interests of this part of the country. ‘he Chamber 
was accordingly inaugurated in the police office, in 1822, the meeting 
being presided over by the nominees of the lord of the manor, the 





boroughreeve and the constables. The progress of Manchester 
might be estimated by the facts that since that day it had become a 
corporate town, a city, and the seat of a bishopric, and its legal 
interests had required the provision of assize courts. 

As an indication of the continued revival of Lancashire industry 
we may note that the extensive mills of Messrs. Birtwistle and Sons, 
Green Bank, Blackburn, which bave been closed three years, are 
now being prepared for the resumption of operations, and as the 
extensive mills and sheds belonging to the trustees of Messrs. W. 
Eccles and Sons, at Nova Scotia and Wensley Fold, have been 
purchased by Messrs. Sparrow and Crankshaw and by Mr. W. 
Forrest ey, it is very probable that they will also resume 
work shortly. 

An undertaking has been introduced—the Cheshire Amalgamated 
Salt Works Company—for the purpose of buying and further 
developing some important salt works in Cheshire. The works 
belong to Mr. Blackwell and Messrs. Kay and Son, and they now 
employ 500 men in the production of 200,000 tons of salt per annum. 
The home and foreign demand for salt is increasing, and Cheshire is 
the chier source of supply. The capital is £200,000 in 10,000 shares 
of £20 each; and during the first three years interest at the rate of 
8 per cent. per annum is guaranteed. 

A Wharncliffe meeting of the London and North-Western Railway 
Company was held on Saturday, when bills for widening certain 
lines, to make a new line to St. Helens, to widen the line from Eccles 
to Manchester, for extending the Bedford and Cambridge Railway 
Company, for raising additional capital to the amount of £800,000 
for making a railway from the West Midland Railway to the Cole? 
ford, Monmouth, Usk, and Pontypool Railway, and lastly, for con 
ferring further powers upon the Carnarvon and Llanberris Railway 
Company, were agreed to. 

From the North-Eastern district we learn that the puddlers at the 
Hartlepool rolling mills gave the managers notice, on Saturday, that 
at the expiration of two weeks they would cease operation. The 
reason which they allege fur this step is, that the iron which they 
have to puddle is of a too “grey” quality, as they term it in the 
trade, and is most difficult and laborious to work. Unless the 
managers introduce another kind of metal, or extra pay is given for 
the working of the quality they have now, the mills will have to be 
closed. On Saturday afternoon there was launched from the yard of 
Messrs. Pile, Hay, and Co., Sunderland, a s:rew steam yacht, of 
500 tons, built for Mr. John Hay, of Cresswell Souse, Sunderland 
As the Corra Linn left the ways she was christened by Mrs. George 
J. Hay. Her rig is that of a three-masted schooner, and each mast 
is formed of one single spar, of Vancouver pine, 106ft. in length, 
while her rigging is fitted with new patent dead-eyes. Her 
engines are of 70-horse power, by Mr. George Clarke, marine 
engineer, Monkwearmouth. Her dimensions are; length of keel and 
rake, 175ft.; depth of hold, 12ft.; breadth, 24ft.; register tonnage, 
540, old measurement. The prow of the vessel is adorned with 
the gilded crest of a falcon rising, and the stern is decorated with 
some carvings and a crest of the arms of the Hays and Jacksons 
quartered. It is stated that the fares of the North-Eastern Railway 
Company are about to be reduced. It is added that July is the 
month which will see the beginning of the change, and that succes- 
sive reductions will be made each year for three years, until the 
fares are reduced to twopence per mile first class, three half-pence 
per mile second class, and one penny per mile third class. Third- 
class carriages, too, will be attached to all trains. The Cleveland 
iron trade has been quiet, but shipments have been brisk. All the 
rolling mills in the district are busy, but that is chiefly owing to the 
orders given prior to the lock-out not being yet completed. Prices 
are as fullows:—Warrants, 47s. 9d. cash; No. 1, G.M.B., 50s. 64. ; 
No. 3, 47s. 6d.; No. 4, 46s. 6d. In the course of a month there will 
be an advantageous increase in the make of iron, by a number of 
new furnaces on the Tees going into blast; and should the demand 
still further increase, there will be a great influx of workmen intu 
Middlesborough, Stockton, and Darlington. 

Ata Wharncliffe meeting of the Lancashire and Yorkshire Railway 
Company, the chairman said the bill now pending for conferring 
additional powers on the company, for the construction of branch 
lines and works, and for other purposes, embraced a proposed capital 
of £140,000. The Ripponden branch line, three miles long, was 
estimated to cost £75,000; the Stainland branch, 1§ mile, was 
estimated at £40,000; and the additional land required amounted to 
£23,000. It might be a subject of congratulation tu the shareholders 
this year that the total increase of capital which the company was 
likely to make by its parliamentary proceedings would not exceed 
£167,000. The company applied for a line from Bradford to 
Thornton, and also for a line to pass round the town of Bradford. 
They had agreed to withdraw the Thorntvun line tor this year, and, 
in conjunction with the Great Northern, to apply next year for a 
line which should supply the district. 

In our notice, in last week’s number, of the opening of the new 
rolling mills of Messrs. W. Whitwell and Co., at South Stockton, in 
which the names were given of some of the firms who executed part 
of the work, we omitted mention of Messrs. Head, Ashby, and Co., 
of the Teesdale Ironworks, who executed the contract fur the forge, 
mill, and guide trains, exclusive of the engines and fly-wheels. 

The long delayed extension of the Great Eastern Railway between 
Shelford and Haverhill was opened for traffic yesterday (‘Thursday). 

With regard to Scottish matters, we understand that the river 
steamer Victory has been sold by her present owner, Captain 
Stewart, to the Wemyss Bay Steamboat Company, for upwards of 
£5,000. The Victory has proved herself a suitable boat for the coast 
trade, having occupied the Rothesay and Glasgow stations during 
the past two years with great punctuality. The Wemyss Bay Com- 

any will thus have four steamers, viz., the Largs, Bute, Kyles, and 
Victory. Messrs. Caird and Co. have launched a paddle steamer of 
800 tons register, which was named the Llama. The Llama will be 
fitted up with engines of 250-horse power, having all the latest im- 
provements. She is sister ship to the Buffalo, recently launched by 
the same builders for Messrs. J. and G. Burns, of Glasgow, and will, 
like the Buffalo, be employed on the mail service between Glasgow 
and Belfast. The new steamer Oorun, built by Messrs. R. Duncan 
and Co., Port Glasgow, has left the Clyde, on her voyage to the East 
Indies, but, owing to the severe weather, was forced to take shelter 
in Lamlash Bay. The Oorun is the third of a fleet of paddle- 
steamers which has been built on the Clyde for coasting purposes In 
the neighbourhood of Bombay. Her paddle-boxes were unshipped 
previous to starting, as it is intended that she should proceed uuder 
canvas. In the course of list week the Lanarkshire, 1,400 tons 
register, Captain Wilson, arrived in the Clyde from Liverpool, in tow 
of the Clyde Shipping Company’s steamer Flying Meteor. The 
steamer brought the ship from the Mersey in the short space of 
twenty-eight hours, she coming all the way without the aid of any 
canvas. The Lanarkshire has lately been purchased by Messrs. 
Potter, Wilson, and Co., and Messrs. William Orr and Co., Glasgow, 
for their Australian line. The Lanarkshire proceeds to Glasgow to 
load for Melbourne. Messrs. J. and R. Swan have launched an iron 
vessel of sixty tons, named the Advance, and built for the Falkirk 
Iron Company. 





New Monk or Tececrapuinc.—M. Eugene Godard, the imperial 
aeronaut, has made some very interesting experiments in a meth 
of telegraphing. By the aid of a single luminous point M. Godard 
sends messages to any part of the visible horizon. The experiments 
were tried at the Observatory and in the Rue de Puteaux. A lamp 
to which a reflector was placed in the third tloor of a house in that 
street, while a similar lamp was burning on the terrace of the 
Observatory. Within three minutes M. Godard sent a message of 
twenty words to the Observatory. The system is extremely simple. 
By means of screens, which by concealing or allowing the light to 
escape, partial or total eclipses are produced. The screens are either 
of white or red glass. The colours emitted and the duration of that 
emission sutlice to form an alphabet analogous to that of words used 
by the usual electric telegraphs. The extreme simplicity of this 
method would be specially useful for signalling at sea in times o 
war. ‘Iwo corps d'armée could thus most easily communicate with 
each other. 
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ON LOCKING NUTS AND SCREWS. 

To nothing more than to practical mechanics isthe Spanish 
proverb applicable that “for want of a nail the shoe was 
lost, for want of a shoe the horse was lost, for want of a 
horse the rider was lost, and fell into the hands of the 
enemy.” The mechanic who neglects small things will fall 
through small things, and many an accident has been 





caused by the neglected loss of asplit pin. A nut or female 
thread is only kept on the screw by means of friction, and 
there is, in most applications of a nut, a continual tendency 
for it toovercome the friction that keeps it from running 
down the spiral inclined plane. Jar or vibration, which sim- 








[W. BrivGks ADAMS8.— 1256.) 


ply meansamore or less amountof shaking, greatly intensifies 
this action, and sooner or later the unlocked nut must get 
shaken back in the only direction it can follow. This effect 
is naturally very much felt at the fish joints of permanent 
way, by means of the continual jar caused by the passage of 
the trains. Mr. P. M. Parsons once stated, before the Insti- 
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(W. BripGes Abams,—1856., 

tution of Civil Engineers, that he had examined, on one 
occasion, a number of fish-plates which had been laid down 
about twelve months on the Great Western. He found that 
“in 125 pairs of joints, each pair having eight bolts, 261 
bolts were loose, and six were out altogether, though they 
had been tightened up within forty-eight hours.” 

A very great number of devices have been accordingly 





introduced for locking nuts, more or less efficient, and more 
or less applicable to a number of different cases. It is 
clear that good workmanship, producing a proper and 
equable friction, must be one of the soundest means for keep- 
ing a nut tight, and making it less liable to be shaken off. 
A true fit between the thread and the nut prevents any 
unequal strain, and, inducing proper adhesion between the 
surfaces, keeps the parts from shaking loose, and does not 
allow any range for the jar. The bearing surfaces of the 
bolt-head of the face of the nut should be square with the 
axis of the bolt, while the hole in the objects screwed up 
should be similarly square with their surfaces. A bearing 
on one side, and on a narrow surface, must both strain the 
threads and quicken the loosening tendencies of vibration. 
Absolute practical truth of this kind is, however, only 
obtainable by very good workmanship, which will always 
be more or less expensive. In order to sometimes compen- 
sate for expensive facing up, and to thus prevent the 
threads being strained on one side, Mr. Nicholson, of 
Pendleton, near Manchester, uses a sort of ball-and-socket 
joint. The bearing surface of the nut or of the screw is 
forged or turned to an almost semi-spherical shape, a 
washer being made to fit. The bolt, nut, and washer are 
thus self-adjusting, “so that the bolt will adjust itself to 
unequal surfaces without any tendency to be strained, and 
will have as good a bearing as if the flanges or surfaces 
were of uniform thickness.” Mr. Nicholson more especially 
specifies’the application of this planfto mandrils on which 
common nuts are to be turned. For this particular purpose 
the plan must be useful, and we have indeed seen its 
application in this way by people quite unaware of the 
previous existence of this patent. However badly the nut 
may be forged it is plain that the washer will adjust itself 
to the inequality. 
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Of course this device cannot be precisely reckoned | 
amongst the means for locking nuts, no more than can, 
strictly speaking, very good workmanship be placed in this 
category. Amongst the rough and ready plans for the | 
purpose is rivetting back the end of the bolt on the nut. | 
This is often done with the bolts used for fastening 
wheel tires to the rim. For our own part, we cannot 
see why a rivet should not be used at once — ut 
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least in this case. Corrosion also sometimes fastens 
a nut on as tightly. Amongst this class may also 
be placed a plan patented by Mr. Gale (No. 1014, a.p. 
1853), consisting in running in lead, “ or other soft metal,” 
so as to keep the bolts from turning. Very generally used 
devices are pinching screws, split pins, and split cottars. 
These are generally calculated for a fixed and unvarying 
position of the nut, but locking plates (or plates fitted over 
one or more heads), and more especially lock nuts (or an 
additional nut above another) allow periodical adjustment 
to wear or other necessities. Lock-nuts, however, though the 





most generally used of all contrivances of this kind, are subject 
to several difficulties. The principle upon which they act 
is that the pair bring each other into mutual strain and 
friction against the threads of each. 

‘The greatest demand for a cheap and efficient means for 
locking nuts is evidently to be met with on permanent 
way. This is due, in the first place, to the necessarily 
cheap and inferior workmanship employed in making the 
numerous bolts required for the fished joints of a line, and 
to the continual vibration acting on an innumerable number 
of bolts spread over long distances. It is thus natural to 
expect that Mr. W. Bridges Adams, who has given so much 
attention to permanent way, should have also proposed and 
introduced a number of contrivances for counteracting the 
continually-felt evil of the bolts and nuts of the joints 
getting loose. Amongst these is that first shown, con- 
sisting of “a wedge-form washer or collar,” placed between 
the hole in the fish and round the bolts, “so that, when 
screwed up, it will jam the bolt hard.” The next plan of 
Mr, Adams is that of a wedge-shaped piece of plate, driven 
in between the nuts, the under side of the heads of which 
are bevelled at all the four corners, “or a groove may be 
formed round the side, or across them, so as to retain the 
lock plate ; and the lock plates may be curved to act as a 
spring, or the ends or corners may be made to turn up, to 
prevent them from getting rent.” As the bolts have to be 
screwed into convenient positions in order to wedge in the 
plates, “‘ washers of more or less thickness may be used to 
accomplish it.” We also show a mode in which the nuts 
and heads are also bevelled at the bottom, and wedge 
plates, with corresponding edges, are driven in, the corners 
of the narrowest edge being afterwards turned back. 

The counteracting tendency of screws with opposite 
threads has often been taken advantage of, with more or 
less success, in keeping themselves from working loose. 
Amongst these is the plan of Messrs. R. Richardson and 
J. L. Billups, who fix the fishes of permanent way by 
means of left and right-handed screws. The fish plates are 
tapped to correspond with the threads of the screws, 
“which are turned to draw” the fishes together “by 
means of a key placed on either or both of the heads 
at their ends,” 
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(TrLex—1857. ] 
A neat and, probably, effectual device—though not 


without its disadvantages—is that of Mr. Murphy. He 
grooves the bolts transversely or even spirally, and into one 
of these grooves he fits either a pin, or taps a small screw. 
The number of grooves in the nut and the boit can be of 
course varied. By having only one groove in the screw of 
the bolt and two in the screw of the nut, the key or pin can 
be inserted at each half revolution of the nut; with one in 
bolt and three in nut, then the key can be inserted at every 
third of a revolution, and so on. 

Captain Tyler, one of the inspectors of railways of the 
Board of Trade, patented some years ago a form of lock- 
ing plate, to be dropped on the bolts of the fish joints, in 
order to prevent the nuts getting loose. The woodcut 
illustrates a plate of this kind, in combination with a form 
of rail joint afterwards patented by the same inventor. 
The bolts, as will be observed, have plain stems, and heads 
at each end. One of the heads is of the ordinary shape, the 
other being oblong. The bolts are made of the length re- 
quired, and in one of the fishes “ a long and narrow hole is 
made, corresponding in shape with the oblong head of the 
bolt.” While the whole is temporarily clipped together, 
the bolts are inserted and turned one quarter round. 
locking plate is then slid over the heads, thus securing them 
from shaking loose. 

(To be continued.) 





Tue Destruction oF THE Beer Root.—The Pas-de-Calais Society 
of Agriulture offer a prize of 100f. for the best paper on the worms, 
and insects that attack the beet root, and the best means of preserving 
the latter from their depredations. 
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LOCOMOTIVE BOILERS AND LIQUID FUEL, 
By W. BripGcEs ADAMS. 
ALL the processes that we yet know of for producing 
artificial power are those in which heat in one form or 
other is made to swell the bulk of the material from a solid 
to a gas, or from water into steam, or to increase the 
volume of gas or air. Wind is only a secondary power 
induced by the sun’s action on the atmosphere, and falling 
water is but another variety of power arising from the 
sun’s heat. The steam engine is, properly, only a heat en- 
ine, and just in proportion to the rapidity with which 
Rent can be generated and used will be the power of the 
engine. This generating power will vary with the quality 
of the fuel ok When locomotive engines were first in- 
troduced upon railways the object aimed at, above all 
others, was to prevent smoke. Therefore was the bitu- 
minous coal converted into coke to preserve the carbon, 
which only burned with a red heat, while absolutely wasting 
the hydrogen, which would have burned with a flame 
heat if only pains had been taken to supply it with suffi- 
cient oxygen or atmospheric air. And flame heat is just 
that which induces the most rapid effect in heating water ; 
possibly because it is lambent, and clings to the surfaces 
which are to be heated, whereas the heat from glowing 
carbon has to be applied through the agency of atmospheric 
air, which does not acquire the intensity of flame, but 
exerts a certain cooling effect. The reason why coke thrown 
at random into locomotive furnaces acts in many cases better 
than coal of a bituminous quality, is, that it does not cake, 
but allows a free passage of air through it, or if not lifts 
with the air and flies through the tubes. But when the 
bituminous coal is burned in a thin stratum, so that the 
air can pass through it, the effect is greatest, provided the 
air be not in such quantity as to pass through unburnt. 

It is for this reason that wood of good quality is a better 
steam raising fuel than coke, the objection toit being that 
it burns away so rapidly as to make the feeding trouble- 
some, while risking the passage of cold air through the tubes 
in opening the fire-door. Most people who have travelled, 
know how rapidly a sheet of brown paper will boil a kettle, 
or heat food in a frying-pan, if it be enclosed so as not to 
waste it. A short time back an objection was taken to a 
proposition of Mr. Colburn, in ae of THE ENGINEER, 
to keep the tender water heated by a lamp. Both Mr. 
Colburn and the objectors might be right, according to 
their several ideas of the kind of lamp. If the tail lamp 
were used it would have a very small effect, but if a suffi- 
ciently large lamp were produced—say, for example, with 
an aielean blow-pipe wick, it might suffice, not only 
to heat tender water, but boiler water also. It might be 
possible to produce an intensity of flame that would bore 
a hole like a drill through a boiler, in spite of the water. It 
would simply be generating flame heat more rapidly than 
water could absorb it ; and, on the contrary, by a low heat 
it is possible to boil water in a sheet of paper. 

The present method of firing locomotive engines is in- 
convenient, dirty, and wasteful ; and it is by no means cer- 
tain that drawing air through furnace bars by the steam 
jet is the best practical method of urging the fire. No 
doubt it is very convenient while running, but the destruc- 
tion of fire-bars thereby is a serious evil, and the lifting 
the fuel and carrying it through the tubes and up the 
chimney is another evil. A third evil is the opening the 
door to feed the fuel, thus permitting cold air to rush direct 
to the tubes, and endanger their leakage. A fourth is the 
dirt and annoyance to the driver and stoker, and taking 
up the time and attendance which might be better applied 
to watching the machinery and looking out ahead and 
astern. A fifth is the unequal application of heat to the 
various parts of the heating surface. A sixth is the diffi- 
culty of raising and lowering the fire rapidly at will. 
Whether steam will always be our vehicle for the applica- 
tion of power is yet a problem, but it is the best we one 
of at present, and how to generate it most rapidly, and 
with the minimum of destructive wear on the boiler, is the 
problem at present. 

To equalise the app'ication of the heat so that the inten- 
sity may be alike over all the heating surfaces, is obviously 
essential to equal wear. To keep down the thickness of 
metal in the heating surface to the smallest possible, con- 
sistent with resisting strength to the steam pressure, is 
another important point. As at present constructed the 
fire-boxes are ill adapted for the object, and are a very 
clumsy structure, giving at the seams an overlap of twice 
and thrice the right thickness, t.e., double and triple the 
thickness the heat can pass through, and, rough with 
rivets, forming a surface for sediment to cling to. It would 
not be a difficult thing to amend this structure by making 
the joints homogeneous, in the following manner: Plane 
the edges of the plates that are to be.brought in contact, 
and place them in position within a quarter of an inch of 
each other, surrounding the whole with fire clay or crucible 
powder, rammed tight, as in a moulding box, ard leaving 
exposed only the surfaces that are to be brought in contact. 
Upon these surfaces bring a sheet of intense gas flame, 
covering the whole till the surface acquires the pasty condi- 
tion called welding heat, and no scale can be formed, be- 
cause the gas flame shuts out all uncombined oxygen. 
When the metal is at the right heat, bring pressure to bear 
to enforce contact, and the two metals will be united homo- 
geneously. The apparatus for producing the gas flame is 
a double vessel, one portion containing hydrogen, and the 
other atmospheric air, with more or less of oxygen in it. 
Pressure is applied to both vessels so that the exact quan- 
tities of each will issue, to produce perfect combustion, and 
they mingle together in a common tube before they issue 
on to the work. It is obvious that they may issue through 
contiguous holes throughout any length of pipe, and that 
the heat may be kept up continuously, so long as the gas 
and air are supplied. The result of this arrangement 
would be a smooth-surfaced fire-box of equal thickness 
throughout. Nor is there any reason why the outer fire- 
box and shell of the boiler should not be constructed in the 
same mode. The covering up the surfaces of the metal to 
rmit the access of heat to any other but that to be 


Joined, is simply a question of the moulder’s art. 





This same heating process by gas and atmospheric air is 
precisely that which would be most effective in heating the 
water, through the metallic surfaces, giving a lambent flame, 
playing over the whole of the fire-box, and probably 
throughout the tubes. But it would be a difficult thing to 
carry a gasometer for the supply, on a locomotive engine or 
tender—the material has too much volume. Can we, then, 
get a fuel containing the gas, and capable of gasification 
with a very small expenditure of heat—in short, liquid 
fuel? Itis only as fuel becomes gas, that free mingling with 
atmospheric air or oxygen can take place, and cause com- 
bustion ; and there may exist fuel so compact that it would 
be almost impossible to change it into gas by any ordinary 
means. Anthracite partakes of this quality, and it will 
pass through the hottest fire and through the grate bars 
without ever becoming cinder, retaining its glossy crystalli- 
sation as a kind of black sand, being as friable as granite 
rock. It was once supposed that the gradual application of 
heat would make it less refractory, and experiments were 
made on the Croydon line by heating, with high pressure, 
steam, but without avail. I remembera variety of this fuel 
in the United States known as Rhode Island coal. The 
proprietor applied to a certificate-giving man of science 
for a testimonial as to its value asa fuel. He was quite 
willing to accommodate a customer, but the case was too 
strong even for his conscience, and he gave it as his opinion 
“ that the coal was of so strong a quality that he verily 
believed it would be the last thing destroyed at the day of 
judgment.” 

It is a very certain thing that coal and high civilisation, 
with a dense population, have hitherto gone together. We 
cannot imagine large manufactures in connection with large 
forests and wood fuel; and as, according to our theories, 
coal is not a growing quantity, speculation has been at 
work to calculate how long our coal will last. But, asifto 
disturb this calculation, out crops, of late years, a new com- 
bustible material, so wide spread over the earth, and known 
for so many generations, that we are by no means sure that it 
may not be an article of the earth’s manufacture —an inces- 
sant growth or conversion of solid material into gases, just 
as gases are converted on the exterior of the earth’s surface 
to trees and animals. Nor—after all that has been said, 
and sung, and written—are we quite certain that the 
vegetable forms found in the coal measures have been 
originally vegetables? We know that the frost on the 
window panes in winter has much of the appearance of 
vegetable growth, and by the indefatigable researches of a 
true philosophic mind—that of Mr. Charles Tomlinson— 
we know that various liquids, floated upon water, take spon- 
taneously the form of plants and flowers, as their normal 
condition, when their particles are unimpeded by friction. 
It is possible, therefore, that though coal may be produced 
by the intense compression of vegetable growths, it may 
also be produced by the elimination of gases afterwards 
subject to compression. Years past, before ‘‘ boys’ own 
books” were written, there was a recipe for producing arti- 
ficial earthquakes by burying a certain chemicai mixture 
underground, which, after the lapse of a certain number of 
hours, induced spontaneous combustion, and, “if you be- 
lieved very hard,” was “ very like an earthquake ”—espe- 
cially to those who had never experienced one. 

Some years back M. Jobard put forth a proposition that, 
at a certain depth, the whole of the terrestrial globe is 
surrounded by a stratum of inflammable gas, on which the 
outer crust lies, and that, by boring down, artesian gas 
wells might be induced, rendering coal digging unnecessary ; 
and he ifiustrated, in proof, some deep salt mines in China, 
from the bottom of which inflammable gas issued. One 
chief value of this discovery he maintained to be the power 
of creating artificial thunderstorms at will, by sending up 
into the atmosphere a large volume of gas, and igniting it 
by means of an sloctaieal bite. The most important use of 
this was to be, the power of cleansing and cooling Paris in 
the hot weather, apropos to the advent of any royal 
visitors. I am not aware that the Emperor has yet made 
a grant for this purpose, but there is a possible truth in 
M. Jobard’s theory, whatever we may say to his utilising 
process. 

It is upon record that, in the days of Alexander the 
Great, he was shown earth issuing gas lighted in the 
neighbourhood of Babylon, and it is probable that Greek 
fire was simply petroleum, All over the world this sub- 
stance exists, in one form or another. We have it in 
Derbyshire in the form of bituminous shale, and there was 
an overflowing spring of oil there till Mr. Young drained 
it and dried it up, and then took to boghead mineral to 
produce it artificially. We have it in the form of boghead 
coal also in Wales, and in bituminous shale in Dorsetshire. 
We have it spread over Germany, and in the Greek 
islands. We have it in Trinidad, in the form of bitu- 
minous pitch, dried by the sun’s heat from fluid oil, which 
it overlays, and serves as a large bung to keep it down. 
We have it in a large portion of the United States and 
Canada, and in California it flows over the sea coast so as to 
make bathing unpleasant in places. We have it in Ran- 
goon, in the East Indies, in wells, in which iron casks are 
dipped to fill, and thence are sent to England to give light, 
after refinement, in the form of “ Belmontine.” All this 
latter has come to light within the last few years, and, 
reasoning by analogy, there is every probability that the 
existence of petroleum is as wide spread as, or wider 
spread, than that of coal. It lies in underground tanks of 
nature, as coal lies in nature’s cellars, and, if we can con- 
ceive of any mode in which it may become gaseous, as it 
does on getting to the surface, and with a sufficient supply 
of atmospheric air, it is quite possible that it should induce 
earthquakes and volcanoes, maintaining fire also to heat 
water and flash it into steam with intermittent explosions, 
the voleano being the safety valve. If M. Jobard’s theory 
be a true one, there is no difficulty in understanding why 
an earthquake shock should lift the Andes through a length 
of 1,000 miles, and permanently raise the coast of Chilé 
some four or iive feet through its entire length; and we can 
understand also how volcanoes should act as safety valves. 

How petroleum is formed we do not know, but we do 
know that, at the outset of the gas works, the companies con- 
templated supplying portable gas, to save the expense of 





laying down pipes through the streets, for which p 

they condensed it into hollow metallic spheres, and, in the 
process of condensation, they occasionally produced an oil 
neither more nor less than one of the varieties of petroleum. 
Gas, therefore, can be condensed into petroleum at a very 
considerable cost of heat or work, and, vice versa, petro- 
leum can be expanded into gas with a very trifling loss of 
heat. Whether petroleum can, by pressure, be converted 
into coal is an experiment worth trying. Petroleum cer- 
tainly leaks out of coal in our bituminous coal measures 
and is the source of what is called fire-damp, or inflam. 
mable gas. Can we, then, use petroleum as fuel in our 
locomotive engines? The only apparent objection is its 
cost as compared with coal, but mere cost is not the only 
element in consideration if, by its use, we can obviate other 
and greater evils also involving cost. And the chances are 
that, if we try boring at the bottom of our deeper coal 
pits to the depths attained in America, 1,000ft. and more, 
we may also “ strike ile” in Great Britain. It appears to 
be a fact worthy of remark that, in the States, the heaviest 
oils, ¢.e., those most nearly approaching to pitch and coal, 
are found at the least depths, and, as the depth increases 
lighter and lighter oils are found. This would appear to 
indicate that the source of all the oil is gas, gradually con- 
densed as it rises, and, if so, there may be a gas factory 
down below, at some unknown depth, producing gas from 
quite other materials than those we are accustomed to use 
above the surface. 

But all this is theoretic speculation will be said by 
practical men. Quite true, and so we will go to practice with 
petroleum at the existing cost. It is estimated to contain 
four times as much heating quality as an equivalent weight 
of carbon, and if in application this difference can be main- 
tained in the results we could afford to pay at least four 
times as much for petroleum as for coal. So now to 
practice. 

A close vessel or tank may be placed over, or under, the 
engine, or behind the driver on the foot-plate, or on the ten- 
der. An air pump worked by the engine communicates with 
a pipe fixed in this tank, delivering compressed air over the 
surface of the petroleum in the tank. Above the surface of 
the petroleum rises a pipe accessible to the compressed air, 
and through the centre of this pipe passes another of 
smaller diameter, carrying the petroleum to the fire, the 
two pipes being concentric to each other, the air external, 
the petroleum internal. By the pressure, the petroleum is 
forced in light spray over the fire surface surrounded by 
the hollow column of air, and stop-cocks to eah pipe give 
the driver the facility for determining the relative quan- 
tities to induce perfect combustion as he watches his 
chimney top. The fire-bars are covered with a small quan- 
tity of hot coke or bricks, or a solid hearth may be used 
without fire-bars, as the air is supplied by the pump. In 
this mode the whole of the firebox may be supplied with 
lambent flame, which may extend into the tubes, and the 
flame will be equally available in all parts. In the ordi- 
nary method, the crown of the fire-box is the most powerful 
heating surface, for there the heat impinges with the 
greatest force, but by the pump action the air may be 
directed in any direction, a kept off the top at pleasure, 
in case of the water getting low, so as not to burn the box. 
Of course the quantity injected may be regulated by the 
stop cocks, just as an ordinary gas jet may be turned upand 
down, and the steam may thus be regulated at pleasure, 
without any waste of fuel when an engine is waiting ata 
station. A very small surface of incandescent fuel, such as 
coke, would suffice for this, and the coke would not be 
burned away, but merely serve as a wick to the oil, so that 
there would be no need to open the fire-door during the 
whole journey, an orifice or piece of tale or glass being 
provided to look through. It is probable that in this mode, 
being enabled to direct the action of the fire, we might be 
enabled to regulate the circulation in the boiler at our 
pleasure; and we should have no burning of the boiler, no 
cutting of the tubes by particles of fuel, no sparks or 
smoke through the chimney, and no sulphur or carbon in 
fumes to damage the copper or annoy the passengers. 

In building an engine purposely for such fuel, we might 
arrange many things advantageously ; but there is no diffi- 
culty in applying the principle to any existing engines, 
and it is very desirable that this principle should be verified 
in practice, for there are many roads of frequent tunnels, 
or nearly all underground, like the Metropolitan, where 
the cost of fuel is of much less importance than many other 
considerations. Absence of smoke and dirt, and noxious 
gases, and coal dust, and occasional coal on the rails—or, if 
coke be used, the freedom from cutting the tubes, and the 
freedom from particles of coke dust in the passengers’ eyes 
—more frequent in tunnels than elsewhere—are considera- 
tions not to be overlooked. And there is the further con- 
sideration that, by practically extending the heating surface, 
by using the whole instead of a portion of it, a small 
boiler becomes equivalent to a larger one, and can use 
larger cylinders with a less total weight of machine. If 
18in. cylinders could be used instead of 16in., with the same 
boiler, it would be equivalent to one-fourth more load 
hauled, supposing all the dead weight to be utilised to 
obtain wheel hold. There is, of course, to be abstracted 
the power required to work the air-pumps, but the heating 
of the air will help that by urging the draught. 

There is yet another consideration, At present, in 
making coke, we burn off and waste the hydrogen gas. If 
petroleam becomes an article of regular consumption for 
locomotive purposes, no doubt that would be utilised ; and, 
even if we do not succeed in penetrating in England to the 
great underground petroleum tank, it is by no means 
certain that we shall not get artificial coal oil at a greatly 
reduced price. The demand will ensure the supply as in 
other things. But it would be a great relief to the minds 
of many of our gloomy coal prophets, who will not believe 
that the Creator has provided all things in consonance 
with the various phases of man’s existence, as well as of 
his other creatures, and that, having provided coal for him 
as wood grows scarce, so, when coal grows scarce, he will 
make other things ready in good time—it would be a great 
consolation to them to know that one of the uses of the 
great central fire is to extract hydrogen gas from sub- 
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stances we wot not of, and condense it by pressure of the 
earth’s crust into petroleum, to lie in caverns, or be ab- 
sorbed by porous strata, or by beds of ancient vegetable 
carbon, to constitute bituminous coal; and that possibly 
this process may be as continuous as the duration of our 
globe, and that volcanoes and earthquakes are but the 
safety valves and accidents incidental to Nature’s labora- 
tory, as Salter’s balances and boiler explosions are to our 
artificial workshops. Perhaps time, that helped Davy to 
discover the metallic bases of earths, will help us in 
turn also. One of the great charms of existence is, that 
there is always something new to find out. It would be 
bat a dreary world if we really had plucked the tree of 
knowledge of all its fruit, and left nothing for the future to 
discover. 








Ramways In Sicity.—Great efforts are being made by the 
Sicilians to introduce railways into their island, and large sums of 
money have been offered for that purpose, Among other villages 
and towns, Piazza, a large village in the province of Caltanisetta, 
has offered to contribute 200,000 lire to the railway from Palermo 
to Catania if the line is made to pass through the districts of 
Piazza, Palagonia, and Caltagirone. 

A Frencn Senator ON Enouise Taste anp Art. — M. Michel 
Chevalier, in a debate in the French Chamber on the 20th May, 
advocating increased exertions in France, said :—“ It is now three 
years since I was in London, as a French member of the jury for 
the International Exhibition, I give the names of my honourable 
colleagues on that occasion, MM. Le Baron Gross, Merimée, and 
Dumas, who I see are now in their seats, and from whom I ask co- 
operation. The one fact more than another which particularly 
struck the French jury was the considerable progress made by 
foreigners in the art of design in connection with industry. We 
were struck by it; it inspired us with admiration for the efforts 
made by foreigners, but it likewise inspired us with a fear that our 
country might be outdone. We wero impressed and frightened by 
the marked progress which the English had notably made in works 
of good taste. The English up to recent times, although they have 
had some celebrated artists, have not been very remarkable for 
taste; and good taste was wanting in their industry. The greater 
portion of designs used in the printed cotton manufactories at Man- 
chester and Liverpool came from designers established in Paris. 
The English have understood that, during this industrial compe- 
tition between the different foreign nations, it was necessary to 
make great efforts, and they bave made them. A museum has been 
established at South Kensington for the purpose of educatirg 
teachers, who are afterwards sent throughout the manufacturing 
towns of the country; in propagating good taste a revolution has 
been effected. We were so much surprised at the progress made 
that when our report had to be drawn up, one of us (and be by no 
means the least competent in matters of taste, M. Merimée) treated 
this point specially, and certainly what he bas written is ove of the 
most curious and best written pages of the six volumes which 
comprise the general report of the French jury. From the three or 
four lines which I am going to quote to you, you yourselves will 
appreciate what the Euglish “have done, and will better under- 
stand the information laid before us, and the obligation under 
which we are, of re-doubling our energies so as not to compromise 
our superiority. “The school at South Kensington has been open 
for ten years. The corresponding provincial schools (and others 
which might have been added, to which masters have been sent) 
numbered 90. The number of students trained throughout the 
United Kingdom was 91,386. (M. Merimée: These numbers which 
were for 1862 must have now greatly increased.) M. Michel 
Chevalier continued, With respect to the influence exercised in so 
short a period by this great institution, we admit freely the assistance 
rendered to us by our colleagues in the English jury. In answer to 
our question as to the cause to which the progresses so remarkable 
that yearin their manufactures were attributed they replied, the 
new resources opened to industry by the schools at South Ken- 
sington. I conclude by quoting that ‘ the study of drawing and 
of mathematics is the foundation of the instruction which should be 
given to the students.’” . 


Mr. Rusk1in’s ENGINEERING FALLActes,—When architectural writers 
indulge in attacks against the engineering interference with their 
profession, they should not commit blunders from which a small 
amount of engineering knowledge might have guaranteed them. 
Mr. Ruskin’s criticisms upon the Blackfriars bridge at the recent 
meeting of the British Architects, furnish a good proof of the 
existence of this danger, which is the more to be regretted as the 
occasion of them was one which called for the bitterest reproaches 
a lover of the beautiful would be inclined to utter. The bridge at 
Blackfriars is very ugly; but its beauty, or its ugliness, depends 
Fag conditions which are not dreamt of in Mr, Ruskin’s philosophy. 

r. Ruskin said that the eagineer who had designed this bridge had 
committed an error, inasmuch as he had not solidly bound together 
the bundle of rods that formed the leading characteristicof the compo- 
sition, by introducing a figure that should evidently be able to 
support, or to tie together, the two sides. But this would have been 
a sham in the worst sense that Mr. Ruskin has ever used that word. 
The principle upon which this tridge is designed is that of ren- 
dering each assemblage of girders independent of those next to 
them; and nothing has been further from the thoughts of the 
engineer who designed this bridge than that of rendering the whole 
length of this structure entire, which he would have done if he 
continued the bearing over the separate piers, by a composition 
that would represent some “ giant body” holding the two ends of 
the girders, The design of the “gigantic nut” may be found 
fault with on the score of want of taste; but it was, at any rate, 
better than anything that would have given the effect of uniting 
the ends of the two opposite girders. It is very questionable 
whether the principle which was applied in this case would be more 
fitted for the ultimate wear of the bridge or not; and whether it 
would not have been better to have made the girders continuous 
throughout the length of the bridge; but as long as the principle 
of limiting the movement to particular bearings between the piers 
was allowed to prevail, it would have been a sham to have repre- 
sented the figures that Mr. Ruskin suggests should be made to hold 
the ends “ of the bundle of rods in their mighty grasp.” The errors, 
speaking ssthetically, that mark the composition of this bridge are 
the awkward character of the mouldings of the columns acting as 
piers, and the deticiency of anything that would tend to keep those 
columns in their places if they were solicited by a weight acting to 
turn them over on the outeredges. There would unquestionably have 
been given an air of greater stability to this structure if the angles 
of the different parallelograms formed by the piers and the girders 
had been more filled in; and this would, moreover, have had the 
effect of increasing the bearing of the girders over the piers. It may 
be questioned whether the form and materials of these piers are the 
best that could have been adopted ; at least, they are not such as to 
accommodaie themselves to the gradual widening of the base, which 
we contend is always a condition of security in this kind of structure. 
The want of attention to the principle of filling in the angles 
between the points of bearing and the superincumbent girders, or 
other means of supporting the weight, is, in fact, the great error 
of English engineers of the present day; and it is very apparent in 
not only the Blackfriars bridge, but also in the majority of the girder 
bridges erected over the Thames or thoroughfares of London. The 
gigantic and “ weak form of nut,” which is made to serve as a mask 
to the bearings of the girders in this case, does not at all fulfil the 
Conditions that are desirable, nor does it in apy way aim at Mr. 
Ruskiu’s notion of connecting the ends of the “ bundle of rods.” It 
is deficient in the first respect; in the second it would have been 
only a sham had it at all affected to have carried the line of the top 
and bottom P1 the girders throughout the whole length of the bridge. 
— Building ews. 





MANCHESTER BOILER ASSOCIATION. 


Tue last ordinary monthly meeting of the executive committee 
of this Association was held at the offices, Manchester, on May 
30th, 1865, Hugh Mason, Esq., of Ashton-under-Lyne, Vice-Presi- 
dent, in the chair, when Mr. L. E. Fletcher, chief engineer, presented 
his report, of which the following is an abstract :—‘ During the last 
month 191 engines have been examined, and 388 boilers, 12 of the 
latter being examined specially, and 2 of them tested with tydraulic 
pressure. Of the boiler examinations, 262 have been external, 8 
internal, and 118 thorough or entire. The following defects and 
omissions have been found in the boilers examined :— Furnaces out 
of shape, 4; fractures, 10; blistered plates, 6; internal corrosion, 4 
(1 dangerous); external corrosion, 24 (4 dangerous); internal 
grooving, 8; external grooving, 2; feed apparatus out of order, 2; 
water gauges ditto, 14; fusible plugs ditto, 3; safety valves ditto, 2; 
pressure gauges ditto, 18 ; boilers without safety valves, 3; without 
glass water gauges, 2; without pressure gauges, 14; without blow- 
out apparatus, 14; without feed back-pressure valves, 44. The 
defects in the condition of the boilers examined during the past 
month do not call for any special remark, but the construction 
of some of the boilers lately enrolled in the Association has been 
found to be very imperfect, three of them have proved to be as much 
as a foot oval in the furnace flues, and six inches in the shell, the 
major axis being horizontal. ‘This is a very imperfect arrangement. 
Both the shells and internal flues of boilers, unless mainly or entirely 
dependent on stays, should be made truly circular, since a slight 
departure from this shape materially weakens them; and although 
when oval they may be able for a time to withstand the pressure, 
yet a change of form takes place in them whenever the steam is got 
up or let down, which has a very weakening effect, and soon wears 
out the plates. This, in locomotive boilers, leads to internal 
grooving, which is so fruitful a cause of their explosion. Three 
other boilers, which were of the hot water circulating description, 
for the purpose of heating and ventilating, although of a large size, 
were not fitted with any safety valves; while the inlet and outlet 
pipes could both be closed at the same time, so that the pressure 
could be bottled up inside the boiler while the fire was in action. 
Under these circumstances, with anything like a brisk fire, explosion 
would in a very short space of time be clearly inevitable. Six 
explosions have occurred during the last month, by which seven 
persons have been killed and thirteen others injured. Not one of the 
boilers in question was under the inspection of this Association. The 
scene of one of these explosions has been personally visited, and the 
cause investigated, while particulars of most of the others have been 
obtained and will be given at the earliest opportunity. No. 20 
explosion, by which one person was killed and four others injured, 
is an especial illustration of the importance of a system of periodical 
inspection, as will be seen from the following. This explosion is the 
second that occurred within one fortnight at the same colliery, the 
boilers of which were not under the inspection of this Association. 
Particulars of the first of these were given in last month’s report, 
under the head of No. 18 explosion, while the second, now under 
consideration, viz., No. 20, occurred at about half-past one on the 
afternoon of Monday, April 24th. The boiler, which was one of two 
ranged side by side and working together, was externally fired, of 
plain cylindrical construction, and set on two side walls, so that the 
tire passed underneath in the first instance, and then encircled it, 
returning first on one side, and then on the other. It was about 
25ft. long, and 5ft. in diameter, the thickness of the plates being 3 «.., 
aud the pressure of the steam from 501b. to 601b. The shell re t 
longitudinally from one end to the other below water mark, and 
near to the bottom of the boiler, somewhat to the left-hand side of 
the centre line, and was thrown to a distance of about filty yards 
from its original seating, and the feed-valve box upwards of 200, 
while the sister boiler was also dislodged from its place. ‘The tire- 
man, who happened to be on the boiler at the time, was blown to a 
distance o' about 100 yards, while the key of the feed-valve, which 
appears to have been in his hand at the time, fell to the ground about 
six yards from his body. The explosion was attributed to the neglect 
of the deceased boiler attendant, an inexperienced lad of nineteen 
years of age—who, it was stated, had in the first instance allowed 
the water supply to run low, and then let in the feed to supply the 
deficiency, when the explosion immediately occurred. This view 
was thought to be corroborated by the fact that the feed-valve was 
found to be just opened one or two threads of the screw, and the key 
picked up within a few yards of the body of the poor lad, just as if 
he had been standing on the top of the boiler with the key in his 
hand, and in the act of opening the feed valve at the very moment of 
expiosion. The jury returned a verdict of ‘ accidental death, arising 
from the absence of a competent person to inspect the boilers, and 
trom want of judgment or negligence of the deceased,’ adding that 
they hoped that some means would be taken by the proprietor to 
prevent occurrences of a similar nature. The assumption of shortness 
of water, and then of the sudden re-admission of the feed through the 
negligence of boiler attendants, forms a ready-made and stereotyped 
explanation of nearly every explosion that occurs, and although so 
widely circulated and received is yet seldom correct, while it too 
frequently damages unfairly the character of boiler attendants, and 
conceals the true cause of many explosions. Such is the case in the 
present instance. The boiler attendant was the victim of the 
explosion, not its cause, and it is unfair to blame him for the burst- 
ing of a dilapidated boiler which was older than himself, and by 
which he lost his life. This will be apparent from the following :— 
On examining the fragments of the exploded boiler I found that the 
primary rent had occurred just where the plates had rested on the 
brickwork seating, and where they had been so reduced by corrosion 
for a considerable length as to be as thin as a sheet of paper, so that 
it was a matter of great surprise that the boiler had not exploded 
long before. ‘The boiler showed signs of great neglect throughout, 
the plates being also materially corroded where they had rested on 
the other side wall. It was difficult to ascertain precisely the age 
of the boiler, but it was an old one, and reported to have been down 
not less than twenty years. It had been seldom if ever inspected ; 
indeed, the external flues were so contracted that the attendant 
stated he was unable to get up them to make any examination, so 
that the boiler had just been allowed to work on until it burst, and 
the one alongside, which was uncovered by the explosion, 
seemed to be rapidly approaching the same state, being seriously 
eaten away where it had been in contact with the brickwork, at 
which part the plates were shaling off, and were of a bright red 
colour from the active corrosion going on. There can be no questicn, 
therefore, that the explosion was due to the dilapidated condition of 
the builer through neglect ; and it is a clear illustration of the danger 
of allowing boilers to work on for years without examination, and of 
the importance of perivdical inspection.” 





A Ramway Train Srauck sy Lieutyinc.—The express train 
from Berlin, that arrived at 7 p.m. on the 23rd of May at Dortmund, 
was struck by lightning in the neighbourhood of Gutersloh. The 
metallic signal line fixed on the top of the carriages, and extending 
the whole length of the train, served as conductor of the electric 
fluid, which ivjured one of the stokers so severely that his limbs 
were paraly-ed, and some fears were at first entertained for bis life. 

Agustxona GuNns.—A Parliamentary return recently issued shows 
the expenditure on Armstrong guns of all classes since May, 1863. 
It amounts to £285,418, but the outlay during the present year 
cannot be accurately shown till the balance-sheet up to the end of 
March is ready. From May 7th, 1863, to February 27th, 1865, 
£78,007 was paid to the Elswick Ordnance Company. In the Royal 
gun factories, from May, 1863, to March 3ist, 1864, £95,974 was 
spent on guns and fittings, £10,478 on experiments, and £15,527 on 
alterations. The Woolwich Labvratory was in the same period put 
to an expense of £1,032 for alterations. Eight guns (with one ex- 
ception of seven inch bore) were returned from ships of the Channel 
squadron in May, 1864, to be re-sighted, and supplied with new A 
tubes. A 7in. gun for land service costs £303 19s., and for sea 
service £1 17s, aduitional. The larger guns are estimated as follows: 
—9in., 12) tons guns, £1,200 ; 13in., 23 tons, £3,500. 





Avnirerous Parer.—Chemical analysis, oe Cosmos, hes detected 
the presence of copper, and even of gold, in the paper of books 
printed in the sixteenth century. The cause of this has been dis- 
cussed at the Imperial Academy at Vienna, and the most probable 
explanation is that the linen used in the fabrication of the paper 
contained filaments of the metals, as was commonly the case with 
the dresses of that date. 

Tue Paxrson’s Gun —We understand that a Parson’s gun lately 
tested at Gavre has shown extraordinary strength and endurance. 
The trial was made by direction of the Emperor, who himself ex- 
amined Mr. Parson’s system. The gun was originally an ordinary 
smooth-bore cast iron 80-pounder, and it was converted into a 100- 
pounder rifled gun by the insertion of a reinforced lining tube of 
homogeneous metal. The weight of the gun when altered was a 
little over three tons, about one-fourth of which was homogeneous 
metal. We are informed that it sustained upwards of a thousand 
rounds without detriment, five hundred of which were with a charge 
of 16} Ib. of powder and a 100 Ib. projectile. ‘ 

A Novet Svusmarine Lirtine 7 omg interesting experi- 
ment of M. Eybert’s newly-invented submerine lifting machine, 
the Narval, bas just taken place on the crater lake of Tazana, on 
the mountains of the Puy-de-Dome, in presence of General d’Exea, 
the prefect of the department, M. Lisbonne, engineer of the navy, 
and a number of persons specially invited. The valve of the 
huge machine having been opened the apparatus was made to 
collapse and sink to the bottom of the lake, A diver then went 
down and attached to it large masses of rock weighing sixty tons. 
The machine was then again inflated and slowly rose to the 
surface with its immense burden. A report addressed to tho 
Minister of Public Works by the prefect bears testimony to the 
perfect success of the experiment. 

ALKALI Works —Dr. Angus Smith has presented his first report 
under the Alkali Works Act of 1863. It is a singularly satisfactory 
report. If the escape of muriatic acid is less than 5 per cent. the 
Act has been perfectly successtul, and already there is not in his list 
an instance in which the escape amounts to 5 per cent. The average 
is but 1-28 per cent.; twenty-six works are condensing 100 per cent. 
When the inspection began, 40 per cent. of the gas was in some in- 
stances allowed to escape, and 16 wasa very common amount. The 
alkali makers themselves seem surprised at the ease with which they 
have succeeded. Dr. Smith describes the method of inspection and 
testing, and the measures adopted for condensation. He says it was 
his belief that the expense of the necessary alterations would, in 
many cases, be counterbalanced by the saving of payments hereto- 
fore made for damages done by the escape of muriatic acid. The 
owner of one large establishment states that for the last four years 
he paid £150 a year for damages. The expense of his alterations to 
bring condensation within the requirements of the Act has been 
£300, and, considering this as capital, condensation is a saving of ex- 
pense. In some cases the muriatic acid sent into the atmosphere 
was actually much wanted in the works for the production of chlo-~ 
rine. Dr. Smith feels quite unable to say anything regarding the 
change in the neighbourhood of alkali works, or the effect on the 
growing crops. Several letters as early as last summer gave a 
flattering account of roses which grew where none had grown for 

ears, aud of fruit trees which had begun to blossom after having 
foe ceased. A meeting of farmers in the same neighbourhood 
decided unanimously that the gain had been great, and some land 
agents around gave a similar opinion, Still, we must remember 
that the last was an unusual summer, and it would be well to wait 
for a repetition of the results. That results will show themselves it is 
scarcely possible to doubt, as the amount of muriatic acid condensed is 
really great. Vegetation is peculiarly sensitive. Mr. Balmain, of 
St. Helen’s, after passing gas from his condenser through nitrate of 
silver, led it among growing flowers covered with a glass shield. 
These flowers appeared healthy for a fortnight, but weer | in a few 
hours they died; a less perfect condensation had occurred for a short 
time, but so delicate were the flowers that, although they clear! 
showed this difference, it could not be traced by any other method. 
This occurrence proves that great progress has been made in the art 
of condensing. As attention has been given, in the first instance, to 
the condition of the large works, Dr. Smith has not been able, at the 
date of this report, to consider the case of a few alkali makers who 
decompose a small amount of common salt in London. and claim to 
be exempt from inspection. One of the larger works will decompose 
several thousand times more salt than some of these smaller esta- 
blishments, in which the production of muriatic acid is but occasional, 

OrentnG or THE West CumperLanp Routine Miiis.—Thursday, 
the 25th of May, was a red letter for Workington, which must 
and will be remembered by one and all with the Soapest feelings of 
mingled ne and pleasure, Fifteen or twenty years ago the town 
was in the most miserable and poverty-stiicken condition. The 
most notable thing in it was the announcement every where— 
“ This house to let ;” whereas, now, there is not a single dwelling 
in the whole place but is occupied, and why ? Because of the great 
development of our iron trade. When our old men were young, 
avd before our young men were born, the town and trade of 
Workington were alike small and crippled, compared with what 
they are now, and why? Because of the great advancement of the 
iron trade. Within the remembrance of every observer a great 
change has been brought round, and the once quiet place has 
become a busy centre for the cultivation of the “contemptible 
mineral,” and why? Because of the great advancement of the iron 
trade. Some eight months since—not more—the above great works 
were commenced, their construction being entrusted to Mr. Ledger, 
a gentleman of the highest standing in his profession, who has 
fully proved himself equal to his arduous task. One portion 
after another was put up in scarcely more time than would have 
taken to erect a model cottage; and Thursday was the day 
appointed to set the leviathan machinery in motion, and begin con- 
verting the red hematite into massive bars and plates—monuments 
in themselves of the advancement of science and art; for “iron is 
not only the soul of every other manufacture, but the main spring, 
perhaps, of civilised society ;” and—far distant be the day—*“ were 
the use of iron lost amongst us we should in a few ages be 
unavoidably reduced to the wants and ignorance of the ancient 
American savages ; 80 that he who first made known the use of that 
contemptible mineral may be truly styled the father of Arts and 
the author of Plenty.” Early in the morning flags fluttered 
abroad in the breeze, proclaiming far and near the opening day. At 
one o'clock, in the presence of a large assemblage, the engines were 
set in motion by I. Fletcher, E-q., of Tarn Bank, and one of the 
directors, amid loud cheers, The first puddled ball was drawn and 
shingled by Mr. Ledger, the able and respected manager of the 
works, Ae | was rolled by Captain Bourne, the courteous and 
efficient manager of the West Cumberland Hematite lronworks. 
The spectators hailed with cheers the red ball as it was drawn 
from its fiery bed, and wheeled away to the giant steam hammer, by 
it to be battered and beaten into a suitable shape for the rolls, which 
drew it serpent-like into their folds and extended it out into proper 
lengths. After the works had been commenced several ladies and 
gentlemen adjourned to the manager's office, where an excellent aud 
sumptuous lunch awaited them. Altogether the day was most 
successful, and practical and good men, who have had a life- 
experience, proelaim these to be the most complete and modern 
works in the rolling mill world of the three kingdoms. Everythin 
was started in order so excellent that many years of working could 
not improve upon it—no stoppage, no breakage, but steady revolu- 
tions of the massive wheels, and a smooth and easy friction of the 
powerful engines, ‘[bere was no flurry, no excitement, but a quiet, 
orderly progress, ee that master hands had been at work to - 
secure efficiency on and from the day of trial. Thus well com- 
menced, we cannot but anticipate the most decided success to our 
West Cumberland Rolling Miils. We understand that there are 


connected with them thirty-two puddling furnaces, twenty of which 
are already at work, the remaining twelve to be ready in about six 
weeks; five boilers and two massive engines; and altogether the 
works cover an area of about eight acres. The finishing rolling 
plates are 7ft. long, and 24in. in diameter, and are capable of turning 
out 400 tons of finished plates per week.— Whitehaven Herald, 
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CIVIL™ AND MECHANICAL ENGINEERS’ SOCIETY. 
May 24th, 1865. 
W. H. Maw, Esq., President, in the Chair. 
ON IMPROVEMENTS IN STEAM PILE DRIVING MACHINERY. 
By A. H. Lavenrs. 

Tue skill and knowledge required to drive timber into the 
ground, called pile driving, is considerable; and although known 
and practised in the earliest ages, yet it has only been within the 
last few years, and especially since the introduction of steam, that 
it has developed into an important branch of engineering mechanics. 
The mode of driving boards, planks, or posts into the ground by 
heavy wooden or iron hammers is well known; but when the 
ground is too hard, the timber too large or too long, or both com- 
bined, then some other mode of working the hammer must be 
contrived, the ordiuary wooden maul being much too light for such 
work. Such a machine or engine is a pile driver, the simplest form 
of which is made by two light pieces of timber called leaders, 
rather longer than the timber or pile that is required to be driven, 
fastened together at the top and the bottom by cross pieces; a pole 
or leg is added at the back, thus forming a triangle, and with a 
couple of ropes for guys, the thing is plete. The h , Tam, 
or monkey, as it is commonly called, hangs in front of the leaders, 
moving up or down by means of a rope or chain; this rope is, in 
working, pulled down by men, who suddenly letting it go, the 
monkey which bad been drawn up, falls upon the pile, which has 
previously been loosely tied to the leaders, and drives it into the 
earth; the blow is again repeated till the pile is driven sufficiently 
deep in the ground. The engine is then moved and another pile 
fixed in the required position. The Russians still use engines 
made after this mode, merely increasing the number of men to a 
dozen, sixteen, or twenty, according as the monkey is increased in 
weight. The men get up to a stage, then jump off with the rope 
to the ground, ltting the monkey go as they touch, the monkey 
falling as tar down as they jumped up. Having just mentioned the 
rope, it may be well to give the weight a rope will bear. 

Multiply the circumference in inches by itself, and the fifth of the 
product will express the number of tons which the rope wiil carry. 
‘bus, if the rope bave 6in. circumference, 6 x 6 = 36, the fifth of 
which is 7} tons; apply this to the rope of 3hin. on which Sir 
Charles Kuowles made his experiments, 3} x 3} = 10-25, one-fifth 
of which is 2:05, or 4,592 lb. It broke with 4,590 Ib. 

lt is neccs-ary to state to persons unaccustomed to pile driving, 
that in pointing the pile, to prevent as much as possible its going 
wrong, a centre line should be struck from end to end, and a tem- 
plate made the shape of the point aud then scribed. And to leave 
astunp point about 2}in. square, forming a seat for the shoe; the 
length of the point in timber 14in. square should be 2ft. 6in., and 
the point of the shoe should be of solid iron, and the four stra 
18in. long, and of iron 2in. by Zin. or jin. nailed on, but this will 
vary according to the soil they are intended to penctrate. The 
criving hoop to the head of the pile should be of iron 4in. by lin., 
truly fitted and driven on by the ram. ‘The pile is held in position 
to the uprights by a bolt 1}in. in diameter, called a toggle bolt, 
passing through the pile about 2/t. from the head to the back of the 
uprights, and there fixed with an iron plate, nut, and screw; a 
piece of hard wood must also ba placed to fill up the space bet ween 
the uprights, through which the toggle bolt also passes, to keep the 
pile in its position, I shall omit mentioning anything about screw 
piles, this sul ject having been discussed before. I wiil give a few 
somgger on the resistance the various descriptions of timber will 

ear, ViZ.i— 





ei ae Oak. Elm, Beech, Fir. 

eight per foo ‘ ok 4 

cube ia pounds } . 53. we «(84°56 oe 46 .. 36°87 

Tension .. «« ce 11000 .. 9500 .. 11000 11°250 

Pressure .. .. e 3°800 12°00 oe _- «- 18°00 

Specilie gravity =. 92 ee 6 ee 7 ee “753 

Cra-hing forccintons) V7 a *86 Riga. 
persqvuare inch jo ‘ ud pu ‘73 Memel. 

Vir piling under a load will, therefore, sustain as au extreme weight 

1800 144 = 259,200 Ib. or 110} tons per foot superficial again, 


Memel ‘73 t-ns X 144 = 105 12 tons per feet superficial. 
Riga °86 ,, X 144= 1238 do. do. 

For practical purposes we may, however, suppose a case, such as a 
ram or monkey cqual to one ton = 2,240 Ib., falling froma height of 
Gft. upon the pile ; according to the laws of gravity a bedy falling 
from a state of rest acquires an increase of velocity in a second of 
time equal to 324/t., and during that period falls through a space of 
16,hft.; this accelerated velocity is as the square root of the distances, 
and a falling ram or weight having acquired a velocity 8-085 in the 
first foot of its descent, and 6ft. being the height from which a 
weight of one ton is supposed to fall, we have 4/6 X 8-05 = 2°449 x 
805 = 19-714 for the velocity in a descent of 6ft. Then 19°714 x 
2240 = 44159 1b, or nearly twenty tons as the momentum with 
which the ram impinges on the pile; but in pile driving, it (the 
ram) will average from 15ft. to 24ft. per second, friction, batter, and 
imperfections in machine retarding. 

For the momentum of stroke on the head of pile, multiply 
weight of ram by velocity in feet per second; but much height will 
also give momentum of stroke as the square root of the space 
failenthrough. ‘To find the resistance of a pile while driving or 
when driven :— 

w = weight of ram, 
p = weight of pile (each in cwt.). 


h = height fallen through by ram in inches. 
d = descent of pile in one blow. 
Th w* he P ‘ a i 
Then Biwxp™ weight which will just sink the pile. 
When a jilo be driven to a state approaching inertion, that is when 
the rau iuerely drives the pile regularly about one-quarter or half 
of an inch, the number of times that the distance driven is con- 
tained in the distance of the fall of the ram, divided by 8, is the 
nutuber of times the weight of the ram that the pile will bear. 


_ Evample.—A yam, 6 ewt., falling 20ft., drives a pile one half 
inch (2ut. 180 half inches, 480 — 8 = 60 X 6 = 360 owt. = 
18 tous). A ram of 8 cwt., falling 12ft., drives a pile one half 
inch. Now 12. the fall contains 288 balf inches, which, divided 
by 8, gives 56 cwt. X 8 = 288 cewt. = 14 tons 8 cwt. 

It is important that the fibres of the timber, either as piles or 
sleepers, should not be subjected to such a force as migh: in any 
way lessen or injure their cohesion. An excessive force applied 
on a fairly driviag or driven pile shatters or opens its fibres, breaks 
the pile probab!y deep in the ground, or causes its shoe to turn and 
it bushes at the foot; the timber will be much injured, oftentimes 
the pile rendered almost useless, and so porous that springs will 
rise through it to the surface. It is also an important matter for 
cousideration whether, in the attempt to gain increased supporting 
power by prolonging the driving a pile to a greater depth into or 
through (it may be but only a very moderate depth of) hard strata, 
there may not lie beneath it a much weaker bed, with springs, 
loose sands, and the other difficulties found. On the Thames 
frequently there will be found beneath a firm bed of dark clay a 
etust of flints or stone; if this crust be driven through a deep bed 
of sand, tully charged with water, is usually found. 

Timber quickly perishes when subject to alternate changes of 
wet aud dry, but remains sound for a long time under water, 
particularly in some soils. There is a remarkable example of such 
preservation in one of the piles of the bridge built by ‘l'rajan over 
the Danube, which, when examined, was found petrified; but this 
was not the case of more than the thickness of three-quarters of an 
inch, beyond which the timber was not in any way changed from 
iis ordinary character. 

The ringing engine I have already mentioned was used by 
Perronet at the bridge of Orleans. He made several improvements 
in pile engines. I believe one of the first steam pile engines was 
used In America for the coustruction of railways; by this 
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machine the ram was lifte1 four or five times a minute, but there 
was too much weight about it to come into general use. 

This last machine, or ringing engine, has been much improved 
upon in the common hand pile engine by substituting a ladder 
instead of the backstay. By framing this ladder, the leaders, and 
some strong sidestays to a strong bottom frame, and fixing 
a crab or windlass to this frame, and by a species of balanced 
catch or nipper, to which the monkey is suspended, meets 
with a fixed obstruction to its upward passage that bends the 
nipper downwards and thus unhooks the monkey, which, falling 
from a height, strikes the head of the pile driving it into the 
ground. The hook, or nipper, and chain now descend, and the 
hook, coming in contact with the top of the monkey, locks itself 
thereto, when it is drawn up again to repeat the operation. Very 
efficient results are obtained from the machine. Four to six men 
will, on the average, give one blow in two or three minutes, such blow 
from 5ft. to 15ft. of height. (‘I'he appliances generally in use are 
the ringing engine, hand pile engine, steam crab or winch engine, 
patent steam pile drivers, and Nasmyth’s steam hammer.) Steam 
has been endeavonred to be applied to such machinery in many 
ways. The simplest takes the form of the crab, being worked by 
steam either by banding, rocker, &c., or by a steam winch being 
fixed to the frame of the engine and worked from a portable boiler. 
Again, there are the patents of Nasmyth’s, Sissons and White's, 
Toshach’s and Gilbert’s, all good. Nasmyth has applied the prin- 
ciples of a steam hammer to pile driving, and has succeeded in getting 
sixty to ninety blows per minute, but at a ef great cost and 
extreme complication, cambrousness, and weight of the pile driver— 
all fatal diendvantages in a pile driver. 

Sissons and White's patent is much simpler. To an extra 
strong framed pile driver a steam winch is fixed, with reversing 
gear; a small boiler, adjoining pile driver, supplies steam at a high 
pressure. In the centre of the drum of the winch a toothed or 
spiked wheel is fixed; these teeth pass freely through the links of 
a rivetted flat-linked chain; this chain is endless, passing over a 
wheel at top of engine, goes down at back of leaders, and again 
passes round a small wheel at foot, and returns round the toothed 
wheel, and soon to the top wheel. To the back of the monkey a 
frame is fixed by bolts; in this frame two claws or nippers work 
freely, meeting upwards, the chain passing between these when 
open. It is evident that by working the winch the chain must 
revolve by means of the spiked wheel; this being done the nippers 
are, by a string, pulled to the chain, which they catch, and the 
monkey is carried up a required distance, when it is set free by a 
couple of pins or strikers loosely fixed in the back of the leaders ; 
the monkey then falls, and, as the chain is constantly revolving, the 
monkey is immediately ows nipper string is pulled) picked up as 
before. The length of blow is altered by raising or lowering the 
striker plates. From five to twelve blows per minute can be 
obtained from this machine; it takes a ram or monkey of from 18 cwt. 
to 23 ewt. When it is worked with much speed, say to ten blows 
per minute, the vibration is great, and if worked from the top of a 
cofferdam it is severely felt; it is simple in its action, and the only 
part liable to get out of order through wear or fracture is the 
nippers and frame, but there is a great improvement on the old 
uippers which has just lately been brought out and patented. The 


nipper frame is dispensed with altogether, and, instead of the catches 
taking hold of the tops of the outside links, a bolt is pushed into 
the space between them, that is, into the open link; this bolt is 
worked by an eccentric fixed in a cell made in the middle of the 
ram; the eccentric is made to revolve by the lever being drawn 
downwards by a cord, and the bolt is thus shot into the open link. 
The striking-off staple is fixed on the outside of the “ leaders,” and 
the other end of the lever striking against this staple draws the 
bolt, and the ram falls. This new catch has been tried at a job where 
many hundreds of piles have been driven, and it answers completely. 
The piles can be agen or placed in position by an ordinary chain 
working alongside the flat chain; the engine can be moved by 
fastening the end of the rope ahead, passing it over a roller under 
the winch and taking a turn round the barrel. The travelling wheels 
are castors, so that, by lifting up each side with a lever, the castors can 
beturnedto run ona tramwayatanyangle. Byadifferentarrangement 
in the upright framing, piles can be driven in a tideway. down toa 
depth of 30ft. below the stage on which the machinery stands, the 
ram driving quite down to the ground. The total weight of the 
driver and boiler (supplied) is about 6 tons, including the ram and 
mountings, which are 22 cwt. The bottom framing of the driver 
is 7ft. 3in. square, and the boiler truck 5ft. Gin. square; when in 
work the two are bolted together and travel on the same tramway. 
To work this pile driver it requires four men, namely, one to drive 
the winch, one on the stages to shift the striking-off staple, one to 
attend the pile, and one to work the catch. When the ram has been 
struck off, the speed of the chain must be reduced by partially 
cutting off the steam until the catches are again closed. Four of 
these engines are at work on the Thames Embankment. 

Toshach’s pile driver is much upon the same principle, with the 
difference that the leaders are made wider to allow room for wedge- 
formed pieces or inclines to slide up and down clear of the back 
plate for freeing the monkey, as hereafter described and also that 
long pirs are passed through the endless chain, which has long 
links, say 12in., and lin. diameter holes to receive them. On the 
main shaft of the crab is fixed a cast-iron wheel, made of such a 
shape as to fit into and give motion to an endless pitch chain, which 
moves behind and as close to the leaders as possible, and round a 
similar wheel on the top. The cbain is made to receive iron pins 
put through any of the links, and sufficient! wide to carry them up 
true and square. The pins referred to are made long enough to catch a 
fork that is attached to and proj cts from the monkey (as shown on 
engraving). The pin, by the motion of the endless chain, carries 
up the monkey with it, until the chain is forced back, clear of the 
fork by the wedge pieces, which are adjusted as required on the 
leaders. Care must be taken to prevent the monkey falling on a pin 
by keeping the pins wide enough apart. The monkey thus freed 
falls on the pile, after which another pin is ready to again take it 
up, and go continue the process until the pile is driven. The wedge 
pieces referred to are made of iron, and are made to slide up and 
down the leaders by a winch handle at the bottom, which turns @ 
shaft carrying two spiked wheels, which give motion to two chains 
that are attached to the inclines or wedge pieces, causing them to 

rise or fall as required, to regulate the length of the stroke. The 
| fork attached to the monkey may be made to go through it or over 
| it, and to reduce the friction an iron plate back is used instead of 
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wood, to allow the chain to work as close as ; o3sible to the leaders ; 
friction rollers are also put on the monkey and back plate. To raise 
the pile a common chain is fixed to the pitch chain by a shackle or 
otherwise, and over the top of the framework. The pitch chain being 
set in motion draws the otber along with it, and raises the pile. 
The advantage gained by this machine is the continual motion of 
the endless chain, which is always ready to pick up the monkey or 
ram immediately after it falls on the pile, thereby saving the time 
usually taken up in pulling down ‘‘nippers” and slack chain. A 
steam engine may be fixed alongside the crab, which is moved 
altogether with the machine, or it may be driven with a strap, from 
& portable, a steam winch, or other engine; but the gearing is so 
made that, where steam cannot conveniently be applied, handles may 
be put and the machine worked by hand. By altering the distance 
between the pins, and by raising or lowering the bridge, the length 
of blow is altered. This engine gives from four to eight blows a 
minute, and does not appear to get out of order. 

With reference to the engraving, Fig. 1 represents a side elevation 
of the pile engine, and Fig. 2. plan of the same. In Fig. 1 the full 
height of the machine is not represented, as will be observed. In 
this engraving the machineis represented as combined with a small 
engine—portable—any description of which it will be unnecessary 
to give. a,a, ure the leaders or main timbers of the machine, on 
which the monkey or ram 0 slides during its rise and fall. These 
leaders are erected from a suitable base c, c, mounted on rollers or 
flanged wheels, to run on timber or rails. In addition to the leaders, 
the top of the machine is supported by inclined supports d, d, which 
form the ladder, the whole being braced as usual; E the chain 
wheel on the top of the machine; A, the endless chain ; i, i, are the 
rollers. The monkey B is furnished with a strong fork piece K, 
which passes through between the leaders a, a, the fork projecting 
beyond the vertical line of the front part of the chain m, m, are two 
inclined surfaces, one on either leader A, which surfaces project 
beyond the fork K, which inclines are capable of being slid up and 
down, so as to occupy positions at different elevations. These in- 
clines are attached to an endless chain p, shown dotted in Fig. 1, 
9, Y, being the chain wheel, the action or motion being given to the 
chain / in the direction of the arrows, as before described. 

Gilbert's pile driver is of an entirely different character, and has 
more of the direct-acting steam hammer about it. A steam cylinder, 
with piston working in ordinary guides, is open at the opposite end to 
piston rod. To the piston head is fixed a loose revolving chain wheel. 
Above this wheel, when the piston rod is out of cylinder, and a 
little in front of it, is fixed a second similar wheel (as shown on 
engraving) below the piston, and at the foot of the leaders is fixed a 
third wheel, and‘at} the,top of the engine is the ordinary chain wheel. 








A strong chain, passing over the front of the top wheel to the 
bottom of the leaders, and round the front of the wheel, then is 
carried round the back of the piston wheel, the front of the second 
wheel, and up and back of the top wheel. This chain is practically 
endless, as the end passing over the front of the top wheel is 
fastened to the monkey in front of the leaders ; the other end is fas- 
tened to the hoop at the top of the pile, between the leaders. The 
best way is to have a kind of hook welded or rivetted on the pile 
ring. The chain in this position being taut, it is evident that if the 
piston be drawn into the cylinder the chain must be tightened or 
drawn back to twice the length of the piston stroke, the chain pass- 
ing above and below the piston head; and, as the lower end of the 
chain is fixed to the pile, the other end must give way, which it 
does by raising the monkey to that extent, ie, 4ft., 5ft, or Git. A 
peculiar arrangement of port or valve shuts off the steam, which 
escapes, assisted by the pressure of the atmosphere, and the monkey 
descends on to the pile. The piston is at the same time driven up 
to the end of the cylinder, and when the monkey has fallen a tappet 
is touched, which again lets steam into the cylinder, lifting the 
monkey as before. The piston is not a drag upon the monkey, 
having only half the distance to go. By means of an ingeniously- 
contrived screw acting upon the supply of steam, the number of 
blows per minute is regulated. These are from thirty to forty per 
minute, or a lesser number at pleasure. A secondary or donkey 
engine is convenient to pitch or drag the pile-driver itself from place 
to place. The late Mr. C. P. Lavers had this engine fixed, as shown 
on engraving, instead of, whena pile was to be pitched, to fasten the 
chain to the endless chain, and so only raise 4{t, d{t., or 6ft. at a time, 
as the case might be, and then have to alter the shackle. He also 
had the cylinder fixed horizontal, as shown, instead of perpendicular, 
as they had been fixed before, which proved a great improvement. 

This engine requires plenty of steam, and has the disadvantage 
of not being able to give more than a blow of a stated length; a 
less length of blow is easily given by the engineer cutting off the 
steam at a short stroke, thus giving a blow of only an inch if 
necessary ; otherwise it is perfectly self-acting. 

Putting Nasmyth’s pile driver on one side on account of the great 
expense, of the three remaining ones Tosbach’s is the simplest and 
least likely to get out of order ; it will, however, do the least work, 
but is well suited for a work where the men are much left to them- 
selves, or where repairing shops are at a distance; it will go on 
steadily driving at about fifteen blows to one of a hand engine. Of 
Sisson’s and White’s and Gilbert’s engines, they are about on a 
par for merit, the one can give longer blows while the other can 
give many more. For hard driving Sissons and White's is pro- 
bably to be preferred for counter piles or fender piles; it takes less 





steam, and, consequently, only needs a small boiler. It will give 
about twenty blows to one of the hand engine. 

Gilbert’s engine, however, for close or sheet piling is unequalled, 
and where a 4ft. to 6ft. blow is sufficient, it will drive the piles 
down almost faster than they can be pitched. Upon a river wall 
recently executed for the Government these engines were at work, 
literally speaking, for three years night and day; and one of 
Gilbert's engines has executed the unexampled quantity of 120ft. of 
pitching and driving piles in the hour. This engine will give about 
one hundred blows to one of ahand engine, and is, unlike the others, 
perfectly self-acting. A much larger boiler is required for this 
engine than for either of the two others. 

Since the completion of the river wall of the length of the Royal 
Arsenal, Woolwich, these engines or steam pile drivers have been 
at work on another river wall near the Victoria (London) Docks, 
and I had hoped to have had the honour of reading this paper before 
the completion of these works, so that any gentleman here feeling 
himself interested in the various improvements in steam pile drivers 
might have witnessed them in work either night or day ; I may add 
that one of the steam winches belonging to Sissons and White's 
pile driver was fixed on these works as a steam hoist, which 
answered the purpose admirably, hoisting all the bricks, mortar, 
iron columns, girders, joists, and iron plate floors, to each floor as 
required, the buildings being 80ft. high, with a tank 4{t. high on the 
top; but as you cannot witness them at work, I shall be most happy 
to give any further information on this subject. 

The merits of these P, engines are more or less affected by the 
advantages, or the contrary, of speed or rapidity of blow, with 
light ram against heavy ram, and less number of blows in given 
space of time, a matter of importance to be mentioned with my 
paper, as bearing very strongly on the choice of a stvam pile driver. 

will now conclude with the wish that the subject of this paper 
may lead to suggestions still further facilitating the practical execu- 
tion of works of pile driving, aud the removal of any disadvantages 
either of the machines mentioned may possess. The patentees are 
desirous of rendering as perfect as possible their machine, and those 
who —- to know the parties will, 1 am sure, bear testimony to 
— politeness in readily responding to any communication on the 
subject. 








LETTERS TO THE EDITOR, 


(We do not hold ourselves responsible for the opinions of 
our Correspondents. ) 





SUPPLYING LOCOMOTIVE BOILERS WITH WATER, 

Sin,—“ F. W.” writes a very pithy little letter, which I will have 
much pleasure in answering in detail when my turn comes next in 
the discussion, but Imay here state that his last request implies a con- 
tradiction of the law of nature; against which he and | are alike 
powerless. 

As the tone of Mr. Colburn’s letter is altered against his opponent 
‘“*X.,” and as he invites continued discussion with that gentleoman— 
but on the defensive—I beg leave to tell Mr. Colburn that the dis- 
cussion has arisen on his paper, and that he is in honour bound 
to take the initiative. “X.” has as yet been the most profound 
writer on the subject, and next in qualification, stands “ Engine 
Driver.” 

It becomes Mr. Colburn, in order to clear himself, to demonstrate 
graphically, what his design really is, and your readers will cheerfully 
render him his due in the matter. ‘ 

But to my task:—From Mr. Colburn’s paper he could not fill bis 
tender as he proposed, he could not fill his receiver as he proposed, 
he could not fill his boiler as he proposed, and he cannot now make 
a good joint for the connection between stationary boiler and tender 
a8 proposed, and make them practicable for their adoption by railway 
companies. It is no use for Mr. Colburn to say it is in pickle, and 
will be shown some day, 





I am bound to answer “ F. W.,” and in doing so I must of neces- 
sity show Mr. Colburn’s fallacy. Iam wishful to give him all the 
credit due to him, and desire him to publish the outlines of his draw- 
ing in your next publication; and I would here desire to tender him 
in friendly advice a practical experiment, which, if he makes a proper 
use of it, may serve as a beacon to guide him in the future. Mr, 
Perkins filled a pipe full of cold water, connected a hydraulic pump 
to the end of it, and pressed the water to 75 1b. per square inch, 

laced it on an incandescent fire, and heated the pipe and water to red 
neat; he then opened a stop valve and let the water go into a vessel 
of five times the cubic contents of the pipe, when it instantly flashed 
into steam of 250 1b. per square inch. With theso remarks I will 
proceed to make the joint to form the connection between the 
stationary boiler and the tender. 

Let A be a cylindrical opening on top of tender, and b, B, the 
shell of gland; let C, C, be a plate jointed at studs D, D; and let 
E, E, FE’, E’, be two rings, formed such that when put together they 
will form a square or parallelogram in cross*section, and fill the 
stuffing-box, the ring E’, E’, to be turned bare tho size, and a piece 
cut out of it, as shown in plan, and put into its place. The ring 
E, E, to be cut as shown in plan, and then drawn together and 
turned to proper size, and put in its place; the two will then fill the 
stuffing-box. Let F, F, be the end of the pipe coming from 
stationary boiler, and let it be tapered at the point, in order to enter 
easily at C, C. Let G, G, be two small holes drilled inside the 
gland, Then it is evident that as soon as water or steam possessed 
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of pressure be let on that it will press on bottom of E’, E’, E, E, will 
press itself against pipe F, F, and press EK, E, against the outside of 
gland, thus holding both sides of gland steam tight. No joint 
requiring to be made, the angle of the diagonal line formed by the 
two rings may be made and varied to throw the force either more or 
leag against pipe F, F, or wry C, C, at pleasure. Here is a metallic 
gland for all gaseous or fluid pressure, such that the forces may be 
thrown in any direction, and is perfectly self-acting. If applied to 
high-pressure cylinders, it will c tight when steam is on, and re- 
lieve itself when exhaust takes place; and if for condensing 
engines, put two small holes opposite G, G, and open to the atmo- 
sphere, and when the vacuum is in the cylinder the air will press 
upon E, E, and also keep both sides of the gland tight. Any num- 
ber of these pairs of rings may be put into agland. A piece is cut 
off the upper point of the inner ring to allow it to go up in case of 
need. Here also is a boon, as a steam-tight packing for the votaries 
of the rotary engine. 

Having made the connection tight, we now require to make it 
quickly (in a minute). F, F, is the end of the ordinary,water crane; 
let it be fitted with the ordinary gear of a radial drilling machine ; 
bring the tender under it, and bring down F, F; as soon as the 
poreiicl portion of the pipe has passed the packing ring it is far 
enough. Let OC, &c , be luggs on the gland aud pipe, and correspond- 
ing let the holes be easy, aud the nuts easy. The driver at one, and 
the fireman at the other, throw in the bolt and run the nut down by 
hand until it touch the lugg ; turn on water or steam, and the pres- 
sure tightens the bolts. ‘I'he gland is tight, and the minute is not 
up. Another minute and the tender is full, while pressure is 
present ; and yet another minute and the disconnection is completed, 
and the engine gone to give place to another, and the time occupied 
is three minutes. A stop valve is supposed to exist above and below 
the gland. Will Mr. Colburn place his joint in juxtaposition with 
this and clear himself? In conclusion, I repeat, I am bound to 
answer “ F. W.,” and I cannot do it without demonstrating Mr. 
Colburn’s mistakes. Tos, Abas. 
Greenwich, June 4th, 1865. 





Sm,—I hope you will grant me a little more of your valuable 


space. 

As Mr. Colburn has appealed to a higher tribunal, I do not think 
the “trio” can have much objection; as one of the three I shall be 
we sae J satisfied should he get three influential members of the 

nstitution of Civil Engineers to endorse his claims to ‘ economy,” 
as likewise to the success of the original scheme he has so elabo- 
rately explained in your pages. I need scarcely remind Mr. Colburn 
that these gentlemen’s names need not appear in print. If he comes 
off victorious he reaps all the benefit, and his writings will tend to 
pave the way to other triumphs. In that case “ Locomotive ” has 
been taught a lesson he never knew before; on the other hand, 
should he fail in obtaining a verdict in his favour, “ Locomotive’s ” 
career as an engineer, in the public estimation, can never be im- 
gee in a pecuniary way, by the defeat of your correspondent 

r. Colburn. I leave the issue, Sir, in your bands, and beg leave to 
state the points I raised in this discussion :— 

Ist. The unstability, at high velocities, of such a tender as he 
describes ; 

2nd. That all the water in tank cannot be forced into the re- 
ceiver in the course of an ordinary journey ; 

8rd. That Mr. Colburn allowed he could not forma vacuum in the 
receiver ip the manner described ; 

4th. That he never stated he intended filling the tank with the 
moderate pressure of 5 1b. (he may state as much as he likes about 

ressures of 5() lb. and 120 1b. in boiler, and 5b. and 50 Ib. in tank ; 

at I scarcely require to inform him that these pressures cannot exist 
at one and the same time, in boiler or tank). 


And now, to conclude: he is perfectly welcome to the coupling 
pipe l suggested. And, finally, a word about the safety valve on the 
tank, and I must quote from his paper in your last issue, “ Its only 
true value is as a safety valve, although it certainly might, if large 
enough, relieve the steam disengaged in filling the tank.” I can 
only state that if the safety valve is not made large enough to relieve 
the disengaged steam, “it ceases to become a safety valve. 

June 5th, 1865. Locomotive. 


Str,—Mr. Zerah Colburn, Memb, Inst. C.E., won't answer my 
questions, particularly about that lamp that we waut to know about, 
but he says he is going to put it in “ pickle for us.” My mates and 
me We wonder why Mr. Colburn thought of putting alamp in pickle 
unless pickle was uppermost in his mind just then. No offence to 
Mr, Colburn, but we think has put him in a pickle anyhow, good 
humonred, you know, Sir. Mr. Colburn says we are picking up 
information bit by bit out of this discussion, but I must say we 
shall want one or two of those celebrated lamps of his to help us to 
find the bits he has given us to pick up in this matteranyway. But 
really, Sir, and no joking, what we can’t get over is that lamp; we do 
want to know all about that lamp. Mr. Colburn says he will stick 
to his plan, which he says is all right, so we want to know if that 
lamp is to keep 1,500 gallons of water in the tender at 50 Ib. 
pressure. Why cau’t Mr. Colburn explain about it now, and not 
“me the lamp in pickle and keep us in the dark? ‘The liveliest bit 
10 bas given us is that about the American drivers getting £20 a 
movth; we don’t get that here, and no mistake; and in that way 
he’s right when he says that American drivers bave an advantage 
over English drivers, that is, if he meavs English drivers when he 
says our own. But we don’t envy the American driver for all that, 
and the gentleman’s garments that he wears on his engine, and the 
gold chain and the fashionable cravat. We English drivers don't 
want to seem what we are not, and | should be afraid to be mistaken 
for our superintendent, particular if J had that Havannah cigar in 
wy mouth at the same time. I am much obliged to you, Sir, for 
xiving me a hearing in my rough way. I hope | haven’t offeuded 
Mr. Colburn or anybody, 1’m afraid he dosen’t mean to tell us about 
that lamp, but we engine drivers would like to know about it all 
the same, An Encine Driver. 


[We have given our correspondent every opportunity to obtain the 
information he desires, and even though he fail we must do him the 
justice to say that he has showna wonderful capacity for keeping to 
the point.—Ep, E,] 





CONDENSING LOCOMOTIVES. 


Sir,—The value of criticism depends upon the knowledge, care, 
and honesty with which it is written. When their criticism is thus 
tested, 1 think that your correspondents “ Locomotive” and “ F.” 
owe much to editorial indulgence. The former writes in a jerky 
and careless manner; the latter shows a want of accurate know- 
ledge. I might at once excuse myself from further noticing ** Loco- 
motive,” who chooses to doubt my word as to m having made a 
series of drawings of the details necessary to the plan of continuous 
water supply and condensing engines. While such a doubt 
will go for what it is worth with those who know me, it is the more 
gratuitous and ungracious, inasmuch as the existence of my draw- 
ings—which can be, but need not be produced—shows no more than 
that I have spent careful thought upon the subject under discussion. 
Drawings, by themselves, cannot show, except as the mind goes 
with them, whether a plan is or is not practicable. Nor would any 
one, with ordinary wisdom, pretend that any untried plan, however 
carefully considered or embodied in drawings, was certainly practi- 
cable, or oven free from considerable objections. It is only sanguine 
inventors who believe their schemes to be perfect as they arise in 
their own brains. And yet the reasonable or probable soundness of 
a novel mechanical proposition can be generally made manifest 
when it is subjected to careful analysis, the light of practical expe- 
rience, and, above all, to serious and candid consideration. And 
there is almost always room for difference of opinion, even where 
these tests have been conscientiously applied. a locomotive 
engine never been made, and were an engineer now to plan and 
propose one, exactly as it is now made by the best makers, inter- 





minable arguments might be raised to show its utter impractica- 
bility. A hundred disputants might show, to their own satisfaction, 
that it would burst or tok, or break down; that its fire could not be 
kept up, or that the fire would destroy the boiler, or that the engine 
would be shaken to pieces, or that the steam could not act quick 
enough, or that it would act too quick, or that it would not act at 
all, or that the engine could not be kept upon the rails, or that no 
rails could be made to support it, or that it would not pay, oF that it 
would do something or other very dreadful to think of. It is exactly 
as one gains knowledge and experience that he is disposed to be less 
positive as to the certainty of the success or failure of new plans. 
Our very best engineers, and soundest practical men, well know that 
new ideas are being constantly reduced to successful practice where 
ten, or even five, or two years ago, or perhaps as many months ago, 
they would have been pronounced impracticable by many who even 
wisbed for their success. ; 

My paper on condensing locomotives will show what advantages 
may be attained provided the means proposed are practicable. 
This cannot really be known until they are tested by trial, but 
there is very much to encourage a trial. All the objections 
suggested by “ Locomotive” had occurred to me, and would have 
occurred to others, long before this discussion commenced. I have 
thought much upon them, and have gone very fully into details, 
even if I have not done so in your columns; but I have not I hope, 
as “Locomotive” imagines, “‘exhausted all my energies” upon 
any one of these. In leaving him, for the present, I may say that 
the “scoop” would have full dip in successive lengths, not of 
10ft., but of from 50ft. to 500ft.; and on referring to my paper it 
will be seen that I have not forgotten the crossings. 

With regard to the mean cylinder pressure to which ‘ F.” has re- 
turned: if the average of my diagrams is 45 lb., instead of 40 lb., 
it is because of the following facts:—One of the trains was a 
crowded Whit Monday express, frequently stopped and started in 
obedience to danger signals, Another train, weighing, with engine 
and tender, 131 tons, was drawn with a l6in. cylinder and 7{t, 7}in. 
wheel, thus requiring, perhaps, more than the ordinary mean 
cylinder pressure. Another train, a heavy goods train, was drawn 
by au engine with coupled wheels of the large diameter (for a goods 
engine) of 6ft., thus requiring increased cylinder pressure. And | 
did not, as “F.” alleges that I did, “state in my essay” that the 
mean pressure was “only 40 1b.” Here is all that I said with re- 
ference to the matter:— Nearly or quite the full boiler pressure 
“ may reach the piston at the beginning of the stroke; but, except 
“ at starting, or in slow working under heavy loads, the steam is 
“ worked at a degree of expansion which commonly leaves an 
“ average pressure of not much more than 40 1b. per square inch of 
“ piston.” Upon this “ F.” said 1 had sat out “ with a talse estimate 
“ of the relative increase of power to be gained by a system of cou- 
“ densatiou,” and that the average pressure upon the pistons was 
“ more like 60 Ib. or 80 Ib.” 1, on the contrary, believe the average 
to be nearer 40 Ib. than 45 1b. for all the locomotives in regular 
work, Aud whatever this average cylinder pressure may be, the re- 
lative saving of fuel by condensation will be found by comparing 
the vacuum, not witb “full steam and links in full gear,” as pow 
proposed by ‘“F.,” but with the average pressure without condensa- 
tion. Thus, with a given consumption of fuel, an average cylinder 
pressure of, say, 40 Ib., is bad,in oue case, and an average of OU |b., or 
52 Ib., or 55 Ib., as the case may be, in the other. “ f.” is thinking 
merely of the tractive force for starting a train or going up a bank. 
Here the gain by condensation, with au average cylinder pressure of 
100 lb., or even more, would beso little that it might be hardly worth 
while to carry the trough up steep banks, and it would not, perhaps, 
be laid through stations at all. ae : : 

In giving the average weight of goods trains, including engine 
and tender, as 225 tons, | was nearly certain that “ F.” (who | saw 
was not fully informed in such matters), would believe it to be 
much more. He hasseen trains of 450 tons. I once had charze of an 
experimental train of 1,570 tons, which I took up a slightly rising 
gradient—1 in 880—and this train was drawn, in all, over a distance 
of 150 miles, and by a single engine. Yet the average weight of goods 
trains, on the same line, was under 2U0 tons. I know tue average 
to be under 225 tuns on English lines. Let us take the mineral trains 
of 450 tons referred to by “F.” If the wagons are loaded, here are 
225 tons of, say, coal. They usually return empty, and their average 


| weight is therefore but 3374 tons, and this is far beyond the general 


average. “F.” may better arrive at the average in a different 
manuer. The averaze receipts for goods per train mile of goods 
trains on British railways is from 6s. to 6s. 3d., and the average 
freight for goods is over 1d. per ton per mile. Even at_but 1d. the 
average load of goods would be but from 72 tons to 75 tous per 
train, and, from this, the average weight of trains may be shown 
not to exceed 225 tons. Again, for trains of 35U tons, which “ F.” 
appears disposed to take as an average because he has seen so many 
of them, I have no doubt that he will admit that an engine with 
I7in. cylinders, 24in. stroke, and 5ft wheels, would be of about 
the proper size to draw them. With 40 lb. mean effective cylinder 
prossure such an engine would have a tractive force of 4,624 ib., and 
as, with a heavy slow train, fully loaded, the resistances per ton are 
less than with a lighter and faster train, they may be taken as 13 |b. 
per ton, corresponding to 350 tons. Again, “F.” will, upon con- 
sideration, admit that goods engines do not work with less than 4 lb. 
of coal per indicated horse power per hour, and that such an engine 
as that just instanced will not require more than 5U1b, of coal, if as 
much, per mile. Yet, in exertiug a tractive yforce of 4,624 1b. over 
one mile, an amount of work equal to 12} hourly horse-power is 
performed, corresponding, at 4 1b. of coal per hourly horse-power, to 
494 lb. per mile. : 

it is not from a love of controversy, but from a belief that 
many of the matters examined in these letters are the subject of 
loosely-formed opinions, even among engineers, that I venture to 
occupy so much of your s with their examination, 

May I beg a few lines to notice “Crewe's” inquiry? It is an 
unusual performance for an engine with 16in. cylinders, 24in. 
stroke, and 7}ft. wheels to take sixteen carriages up an incline of 
1 in75. If the carriages averaged, as 1 suppose they must have 
done, 8 tons each with passengers and luggage, the whole weight, 
including engine and tender (45 tons for this class), would be 173 
tons. The resistance from gravity upon a gradient of 1 in 75 would 
be necessarily 5,1671b., and even supposing the speed to have 
been slow, and the friction as low as 15 1b. per ton, this would give 
an additional resistance of 2,595 lb., making 7,762 1b. in all, the 
principal resistance, due to gravity, being beyond any risk of error 
in its estimation as long as the total weight and gradients are 
known. Nowan engine of the dimensions given could only exert 
7,762 lb. of total tractive force, including that necessary to overcome 
its own friction, by maintaining a mean effective piston pressure 
of 1137, lb., and with the regulation pressure of 120 lb., carried in 
Mr. Ramsbottom’s engines, this average is very high, and it could 
only be maintained at a slow rate of speed or for a short distance. 
But, without going into the performances of Mr. Ramsbottom’s 
coupled engines, with the same size of cylinders and 6ft. wheels, 
I can say that I have myself driven a train of a total weight of 
185 tons up a gradient of 1 in 70, with an engine of dimensions 
identical with those given by “Crewe” for the coupled engiue. 
There are, also, fiiteen engines of the same dimensions upon the 
Great Eastern Railway, and a great number of other engines of 
the same dimensions, except that the cylinders are 17in. in diameter. 
1 have it on the best authority that these engines do much more 
when required than ‘Crewe’ doubts of the coupled engines, and, 
being in good order, I see every reason why they should outpull, 
if not outrun, the single engines with larger wheels. 


Zexau COLBURN, 
7, Gloucester-road, Regent’s Park. M. inst. C. E. 
June 6th, 1865. 


Sin,—The discussion between Mr. Colburn and me has now 


reached such a s that 1 think it is absolutely necessary that 
pa Sw elt mde athe ne =) be come <0 on the pointe coal 





objectionable, and I now beg to state definitively that I in my 
letters had no wish to employ personalities, but they were forced 
upon me. One, it is true, was contained in the first paragraph of 
my first letter; and, as Mr. Colburn has misunderstood that para- 
graph, perhaps naturally, I think it is fair to your readers that I 
should explain it. 

Those who accept a responsibility are generally, if not uniformly, 
careful not to compromise themselves. Mr. Colburn assumed the 
responsibility of his paper, by endorsing it with his name and 
qualifications. I, therefore, naturally assumed that he had written 
with great care; an assumption strengthened by the statemont that 
he had actually prepared working drawings of his scheme. Under 
these circumstances, I submit that I had a perfect right to state that 
he had put his attainments on their trial, which statement is the 
exact sense, if not the exact wording of the paragraph referred to. 

I now find that, so far from this being the case, your correspon- 
dent has laid a crude, obscure, ill-digested, and hastily-written 
article before your readers—an article so carelessly worded, indeed, 
that in any case it was impossible to arrive at the real nature of the 
views said to be proposed. I think your readers will agree with me 
that however harsh this assertion may be, it is more charitable than 
the opposite statement, that Mr. Colburn had committed incredible 
blunders. I can see no way out of the dilemma, and I will, therefore, 
repeat, in order that my meaving may not be misunderstood, either 
that Mr. Colburn wasignorant of the laws of steam, and of the require- 
ments of modern railway practice, or that he ventured toattach his name 
to one of the most imperfect essays that have ever appeared in the 
columns of the scientific press—an essay so imperfect that it 
required another (Mr. Colburu’s second letter) to explain away the 
erroneous statements and false reasoning of the first. Your corre- 
spondent states that the public must decide between us. With 
such a jury I am perfectly content. The verdict can only be pro- 
nounced in your pages, and I submit that it has been given in my 
favour already. From among your thousands of readers not one 
has come forward to write even one letter—one line—during the 
five weeks that this discussion has proceeded, in Mr. Colburn’s 
favour; no, not one. On my side of the case appear no fewer 
than four correspondents. Practically, the discussion is not between 
me and Mr. Colburn, but between Mr. Colburn and the public, of 
whom I claim, as can your other correspondents also, to be a repre- 
sentative. If any man can or will lift up his voice in Mr. Colburn’s 
favour, let him do so. Four to one are heavy odds, representing, 
as they do, a multitude who hold their peace—not advancing a 
single syllable of dissent from us, nor a single word in advocacy of 
Mr. Colburn’s views. 

Mr. Colburn states that he is convinced that I could not under- 
stand the details of the scheme as embodied in the first paper. The 
statement is not flattering to his style. As far as the details went, 
I beg to state that I did comprehend them, and that thoroughly. 
The scheme is perfectly original. The ideas embodied in it have 
never been laid, as a whole, before the world previously, aud he 
has advanced nothing since which can in any way affect this paper. 
Your readers must be careful not to confound the scheme proposed 
in the paper with that contained in his first letter, as the two are 
singularly distinct, as I have already pviuted out. It is essential 
that the attention should be confined to this first paper; and I will 
now state in the briefest possible words, and the clearest phraseology 
at my command, what are the pvints of difference between us. 

1 assert, then,jthat thejorigival scheme is defective, firstly, because 
the carrying out of all its provisions would be impracticable, and, 
secondly, because, though the laws of nature would permit them 
to be carried out, the condition on which alone they could serve 
any good purpose (the reducing the weight of locomotives) is 
incompatible with the laws under which modern railway traffic 
can alone be conducted in practice. I will further state that many 
of Mr. Colburn’s premises were erroneous, aod his assumptions 
loose and incorrect. I think that this statement is sufficiently 
clear aud conclusive. 

1 must now turn for a moment to Mr. Colburn’s last letter, to 
which there is no necessity that I should otherwise refer at much 
length. In it I find these words: “It will be better for me to act 
on the defensive.” Now | gather from these and from the context 
of his letter, that he takes the following position :—“ ‘ X.’ says I am 
wrong, let him prove it. He does not understand how I propose 
to work a given detail, let him find out.” Now allow me to inform 
Mr. Colburn that this principle of discussion is absolutely opposed 
to those on which discussions of iufinitely greater weight and 
importance have been carried on in all ages. I was not the first 
to appear in your pages. Mr. Colburn came forward and laid 
down « certain thesis, viz., * Locomotives are now heavier than 
they need be, because they are fed with cold water. By heating 
the feed water in fixed boilers and supplying it hot to the tenders, 
one-sixth or one-seventh of their weight can be saved. This saving 
of weigut can be effected without impairing their efficiency. L 
propose a certain apparatus for supplying water under pressure to 
the tenders. I also propose a secoud apparatus to do away with 
the feed pump.” This thesis he is bound to maintain against all 
comers, or to retire from the lists. The onus probandi lies with 
him, not with me. He has got to prove that the heads of his thesis 
are consistent with known facts, laws, and conditions. According to 
tue rules ot logic, it will not avail him a whit that because of an 
adversary’s (ldo not use the word in a personal sense) oversight or 
blunder, or want of facility in writing, he should fail to prove that the 
propounder of the thesis is wrong. The propounder must prove 
that he is right. Let me draw an example fiom mathematics: Euclid 
asserted that the square of the hypothenuse of a right angled triangle 
was equal to the sum of the squares of the base and perpendicular. 
Others may have asserted that this was not the fact—when I learned 
Euclid I did for one—I never admitted the truth of a proposition 
until it was demonstrated to me. Euclid might have said, “ L assert 
that this is a fact, you say it is not; I will stand on the defensive, it 
rests with you to prove that it is not.” Such a principle of action 
would be subversive of all mathematical truth—it would be ruinous to 
the progress of knowledge. According to all precedent, 1 have a 
right to pin Mr. Colburn to his original paper, and I have a right to 
dispute every statement it contains, and to compel him to prove its 
truth. lam not speaking of his tirst letter now; that I have already 
answered, and I have nothing to add to that answer. 

There are, of course, questions of opinion which do not admit of 
proof, but I think that such questions are foreign to the present 
discussion. Mr. Colburn may, perhaps, think that [ have cut out a 
hard task for him, but he undertook it himself; and 1 believe that 
the points at issue between usare of so much importance, that [ 
think their discussion cannot fail to possess a general interest, 
otherwise I should not have taken up my pen, or having taken it 
up, kept it so long at work; but I cannot go on for ever, and unless 
Mr. Colburn wili stick to the point and divest his letters of ex- 
traneous matter in the shape of dissertations on his own antecedents 
and the personnel of Yankee engine drivers, I shall give up the dis- 
cussion as a mere waste of time. 

In order to concentrate the whole matter I will analyse the 
question as it stands now, or as it should stand. Mr, Colburn states 
that the ordinary pressure carried by locomotives at work is 12v ib. 
on the square inch. i hold that this assumption is erroneous, the 
pressure being tuo great; I ask Mr. Colburn to prove that a stute- 
ment advanced so dogmatically is correct. 

Mr. Coiburn assumes the uormal temperature of the, water fed 
to locomotives to be 50 deg. Fah. I assert that this tempera- 
ture is tov low, and ask him to prove tbat he is right, and to show 
further that the blowing of stam into tue tender cannot be regarded 
as affecting the ratio of gain to be derived from his scueme as com~ 
pared with the ordinary methods of working. ’ ; 

Mr. Culburn assumes that @ saving of weight in locomotives 1s 
compatible with the discharge of the ordinary duties demauded of 
them, and that coupling them would be a suflicient remedy for any 
loss of adhesion. r assert that such a saving of weight is incom- 

tible with existing conditions, and I have already called twice on 

r. Colburn to prove the con , pointing out that if it be not his 

is ly worthless. contents himself with the - 


at issue between us. Any loss of temper on either side is highly | statement, often reiterated, that such a reduction is 
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do heartily wish that he would reply—that he would say what he 
has to say, if he has anything, on this subject. Perhaps his paper 
on adhesion is intended as an answer. I don’t wish to diverge, and 
therefore [ will only remark that in that paper he has absolutely 
ignored the fact that six wheels were first introduced to prevent 
pitching, and that such an engine as he proposes would be unsteady 
at high speeds, and would smash up the best permanent way in the 
kingdom in three months; while the statement that the extra cost of 
ap additional pair of cylinders and their gear, as proposed, would 
be but £100, is absurd. The average cost of fitting a pair of cylinders 
to Mr. Sturrock’s tenders on the Great Northern is £450. 

While on the question of weight, I must call attention to the very 
remarkable dogma laid down by Mr. Colburn, namely, that the heat- 
ing surface of an engine is the exact measure of its gravity; thus 
he assumes that by reducing heating surface one-fourth, the 
weight is reduced one-seventh, although that of the machinery 
still remains the same; such a proposition either involves a 
very singular truth ora very absurd fallacy. I cannot accept it as a 
fact until it is proved to be such; and as the question is of some 
interest, a satisfactory proof would possess general value; and I 
now call on Mr. Colburn to supply this proof, either by bringing 
forward examples from actual practice or by taking out quantities 
and giving the weights. I consider the heating surface to form one 
element in such an equation, the weight of the cylinders, gearing 
and framing, another, and the weight of the wheels and springs, 
a third. Mr. Colburn has employed but two of these factors, leaving 
the third untouched, and, therefore, I believe his proposition to be 
erroneous. 

He has asked me to prove that three stuffing-boxes will be required 
in the construction of his water crane; I will endeavour to do so in 
a few words; if these are not clear, I can supply him, with your per- 
mission, with a sketch. First, stuffing-box to permit the crane pipe 
to swing radially in order to suit the varying position of an engine 
on the rails beneath ; secondly, telescopic stuffing-box to accommo- 
date the horizontal length of a pipe swinging on a fixed centre to the 
position of an engine on a straight line or practicable curve, which 
must, of course, have a greater radius than 8ft. or 1U/t. the length of 
crane; and thirdly, a vertical stuffing- box to permit the descending 
leg of the crane to suit the variable heights of different tenders. If 
Mr. Colburn can do with a single joint, as he says, using jin. cast 
iron, I will willingly admit that he possesses much ingenuity. 

I have little more to say, except as regards the number of fixed 
boilers, which I have given as fifty to each 100 engines, while Mr. 
Colburn takes their number at ten. I feel ‘disposed to ask Mr. 
Colburn to think again.” Granting for the moment that the demand 
was perfectly regular, aud that the boilers worked the twenty-four 
hours round in every case, the number he gives could only be cor- 
rect if the heating surface of a Cornish boiler (burning slack, too) 
possessed per square foot an efficiency equal to that of each square 
foot of heating surface in a locomotive doing its maximum duty ! 
Such an assumption is wholly erroneous, and I must once more set 
this blunder down either to ignorance or gross carelessness on Mr. 
Colburn’s part. The results of actual working prove that ihe abso- 
lute (1 am not now referring to the economic) efficiency of a Cornish 
boiler is less than one-third that of a locomotive boiler. In certain 
cases it is possibly less than one-tenth. I will go so far in Mr. 
Colburn’s favour as to admit that it is one-half as efficient. I find, 
even then, that the number can, under no circumstances, be less than 
twenty; and as boiler power must be provided at each existing 
water crane competent to supply the greatest possible demand 
whichever arises in a given time, 1 believe that the number of 
boilers I have first given is correct, and that a smaller number would 
not do. Your correspondent would do well to be accurate himself 
before he accuses me of tripping. 

Your readers will, of course, have noticed his discrepant state- 
ments as to the use of the safety-valve on the tank; he tells us that 
it would not be essential to the success of his scheme, but in the 
first paper no other escape apparatus is even hinted at, and without 
this valve he could not fill his tank at all. He has said something 
about a small air-cock. Permit me to conclude by asking Mr. Coi- 
burn two questions—First, what would be the diameter of the orifice 
of this cock, in order that his tank might be filled in one minute 
through a 4}in. water crane ? Secondly, what is the arrangement of 
valve, valve chest, valve gear, cylinder and exhaust ports, he pro- 
poses to use with his condensing locomotive? I may add that thie 
condensing engine on the Metropolitan, to which he refers “ F.” as an 
example of what may be done, is broad gauge, and the distance be- 
tween the valve gears may be 4ft. 34in. instead of 2ft., while the 
American gauge is probably 6ft. The Metropolitan engine has two 
vertical air-pumps, and after a few trips has n condemned to the 
scrap-heap, unless some one will buy her as old iron. x. 

London, June 6th, 1865. 





WHAT IS A CIVIL ENGINEER ? 


Sir,—I should feel greatly obliged if yourself or readers could 
inform me, per THe EnGinesr, as to the definite meaning of the 
affix C.E. My own judgment leads me to consider that the initials 
belong to those who have made the profession of a civil engineer 
their especial study ; but I was lately informed, in no very courteous 
manner, by a Memb. Inst. C.E., that the title belonged exclusively 
to those who were members or associates of the institution, and 
holding a “ diploma” from that body. 

If such “diploma” was obtained by any tangible and recog- 
nisable test of efficiency applied to those seeking admission, there 
would then be some grounds for this assumption; but at present 
such test is totally ignored, membership in the institution being 
only obtained by the friendly, and mayhap interested, signatures of 
other members. If even any clause existed requesting members to 
examine candidates and grant them a recommendation according to 
their merits, there might then remain a door of admission for those 
who are willing to enter upon such merits. 

That I have already undergone governmental examination you 
will observe from the torm I enclose; and I must apologise for so 
far intruding upon your space and patience. 

June, 3rd, 1865. C. E. 





ON THE WEAR AND TEAR OF STEAM BOILERS, 


Sm,—As Mr. Paget has omitted (in his last letter) to identify the 
supposed equivalent passages of his double-barreled letter, I fancy 
(but I may be wrong) that my priority is established, as 1 expected 
it would be, in the publication of my views of the leading causes of 
the furrowing and pitting of steam boilers, which form the basis of 
his paper. About the stay-bolts, mentioned incidentally by myself, 
it seems as if he has just succeeded in tracing a priur publication 
by Mr. Colburn, which certainly presses rather closely upon me. 
But if he knew of this before, why did he not acknowledge it in 
his paper? And if he did not know of it, why did he not acknow- 
ledge my publication? It is very likely Mr. Colburn sent me the 
paper referred to, just as Mr. Paget sent mea copy of his paper on 
boilers; but I don’t read all that I get in this way. You know the 
old proverb:—* Though you may take a horse to the water, you 
cannot make him drink.” But, on Mr. Paget's own principles, he 
must have read what I have written and quoted in your columns 
for his edification, though he did omit to acknowledge it. 


D. K. Cuark, 
11, Adam-street, Adelphi, London, W.C. 





CALCULATING THE STRESS ON GIRDERS. 

Sir,—In my letter of the 17th ult. (Encinezr, April 28th), I did 
not poiot out the error into which your correspondent “ W. D.” had 
fallen, as I fancied that, if his attention were directed to the subject, 
he would at once discover it; for the equation P; — T, + (p, — &) 
cos. 6 = O, being of the first order, we cannot deduce from it the 
two independent results P; = T;,p,=t, Jf Ps = Ts» the other 
follows, and vice versd ; but this is assumption, not proof. 

He further questions the truth of the principles on which are 
founded the formule given in the same letter, and with your kind 





pe. aission I shall proceed to demonstrate the same, entering into 
no analytical details. an 

ist and 2nd. Let A, B, be a girder loaded at various points 
M,, Mo, &c., with weights Wi, Ws, &c. (including the weight of the 
girder itself), and let a live load extend from the pier A to the 


point D between M, and M;; it is required to find the stresses 


which act on the girder at any point C, say between M, and M,. 
wi 


we2 ws 





Suppose G to be the centre of gravity of the live load, W' its 
weight, P. and Po the supporting forces exerted by the piers at A 
and B. The force Pa tends to turn the girder round C in a right- 
handed direction, while the forces W', Wi, W2, Ws, have an opposite 
tendency. The difference between the amounts of these tendencies 
is the resultant couple which acts at the cross-section C (to fix 
the ideas, let this tendency be represented by a single upward 
force R to the left of C with a leverage equal to the hori- 
zontal distance between R and C), and this couple must be 
equal and opposite to the resultant couple produced by the 
forces which act to the right of O (in like manner this couple 
can be represented by a force R' = R on the other side of O, 
and at the same horizontal distance from it that R is from 0). This 
couple wiil have to be resisted by the stresses which act along the 
bars of the girder at that section ; the most important are the thrust 
along the upper boom, and the pull along the tower; in fact, if the 
section be in the middle of a bay of a common lattice girder, there 
will be no stresses along the diagonals due to this cause; aud in 
applying formule for calculating the stresses along the booms it 
will be more accurate so to choose our sections, and, in general, it 
will be safe to assume that the “ bending moment,” as it is called, is 
resisted by the couple whose moment is the product of the distance 
between the two booms into the common stress acting along each 
boom. Again, the difference between the upward force Pa, and the 
downward forces W'!, Wi, Wa, W;, will tend to cause the division 
of the girder to the left of C to move upwards or downwards as a 
whole (upwards if Pa be greater than W' + Wi, + W2 + Ws, 
downwards if less), while there must be an equal and opposite 
tendency affecting the division to the leftof C. this tendency tu 
shear the girder through at C is called by Professor Rankine the 
“ shearing force,” and cannot be resisted by any stress acting along 
the booms, and will, therefore, be balanced by the vertical componeut 
of the stresses acting along the diagonals at O. 

Having thus found a means of calculating the forces which act 
along each bar at any given cross-section, we have next to find 
what distribution of the live load will cause the greatest stress along 
these bars. 


8rd. Let the girder be loaded from A to B with the live load only, 
the shearing force which acts at any cross-section D—assumed to 
be nearer to A than to B—is P; —W’', that is the live load trom A to 
the middle of the span, less the live load from A to D, and, there- 
fore, equal to the live load from D to the middie of the span, If we 
now take away the load from A to D, the supporting force la will be 
diminished, but not to the extent of the weight of the load removed, 
and P¢ will therefore be greater than the weight of the load from D 
to the middle of the span ; but as this is now the only force which 
acts to the left of D, it will be the shearing force at that cruss- 
section, and it has just been shown to be greater than when the 
girder is loaded from end toend. It to tbe load extending from A 
to B we add another portion of it—say from D to Mz:—we increase 
the upward force P+, but not to the same extent as we increase the 
downward forces to the leit of D; while, on the other hand, if we 
take away a part of the live load—say from D to Ms—we decrease 
P+, the only force which acts to the left of D, in both cases diminish- 
ing the shearing force. ‘Theretore the shearing force, and conse- 
quently the stresses upon the diagonals at any cross-section, is a 
maximum* when the live load extends from that point to the farthest 


pier. 

4th. To find when the stresses upon the booms is a maximum at the 
cross-section C, let the girder be loaded with the live load from A 
to D; the bending moment will then be the product of P® into U b, 
or, which is the same thing, the product of Painto A O, minus tlie 
product of W' into G U; adda portion of the live load from D to 
M;, the supporting force P, will be increased, and, therefore, the 
bending moment, which is the product of P® iuto G U, will likewise 
be increased, aud so on for every successive addition of the load up 
toC. Next, let the load extend from A to M,, the bending moment 
at C will be P« into A CU, minus the couple produced by the live load 
from A tuo C, which latter is necessarily less than the former. Add 
a portion of the live load from M, to Ms, the supporting pressure 
Pa, and therefore the couple P* into A U, will be increased; the 
couple produeed by the load from A to O will be unaffected, and 
consequently the bending moment will also be increased, and so on 
for every successive addition of the load up to B, where it reaches a 
maximum. 

5th. I next proceed to show that a live load may cause twice the 
strain that a dead load of the same weight produces. Suppose, for the 
sake ot illustration, a 4b, weight, gradually placed ou the middle of 
the span of a beam, and coming to rest without causing vibration, the 
deflection being 1ft. ‘The mean upper pressure exerted by the beam 
is 2 lb., as it begun at nothing, and ended at 4 lb.; the work done 
in producing defl is, therefore, two foot pounds. Take away 
the 4lb. weight, and in its place suddenly apply a body weighing 
2\b., one foot-pound of work will be expended in deflecting the 
beam the first 6in., and one foot-pound of work generated by th. body 
falling through the same Gin. will be svored in it in the form of actual 
or kinetic energy, and will bee xpended in deflecting tue beam another 
Gin., thus causing as much strain as the 41b, weight. It is true that 
railway trains are not loads suddenly applied, like our 2 lb. weight, 
but it is known that the suresses produced by such travelling loads are 
not very far shot of being double those caused by equally heavy 
dead loads, and it is certainly advisable to allow for the greatest 
strain which can possibly come upon the girder. By doing so the 
forces which are found to act along the several bars of the girder 
need only be multiplied by the factor of salety suitable for a dead 
load, instead of multiplying that due to the dead load by one factor 
of safety and that due to the live load by another. I shall presently 
show a case when even this method of treatment might lead to 
error. 

6th. 1 merely assumed that the stress along the g diagonals is the 
same in each; and for practical pur this is near enough the 
truth, “W. D.” bas clearly shown that this is not the case when 
there are no vertical suspending rods (although he has failed to 
demonstrate the converse), but the difference is of little practical 
importance when the action of the live load is taken into account ; 
and in this, as in every case, the sum of the vertical components of 
the stresses along the diagonals is equal to the shearing force. If we 
treat the girder as cousisting of two independent half-lattice 
girders, one loaded at those points of attachment to the boom 
which are numbered odd, the other loaded at those points of attach- 
ment which are numbered even, and apply the general formule for 
finding the stresses along the Pmt (maki = 1), we shall 
obtain the same results as “W. D.” But as the whole theory is 











* These well-known facts are quite independent of. any particular 
formula or method of reasoning, and it may gratify ‘‘ W. D.” to know that I 
have arrived at the same results by means of a simplication of the laborious 
aualysis he uses. 
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it would be affectation of uracy to do 80. 

The following particular cases of the general formule (1) and (4) 
are constantly recurring :—When the dead load is sym on 
each side of the middle of the span, aud though not symmetrical, if 
so distributed that its centre of gravity is at that point—as is the 
case with the weight of the girder in “ W. D.’s” investigations— 
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And when W, = W, = Wm = W, and zm—am—1= 2, the con- 
stant length of each bay, we shall have— 





1 = @—2m+ 2)W oes (9) 
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As before— 
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When p is { Poe »} the diagonals which slope towards the 
pier A are in a state of =} while those which slope 
tension 


tension, 
from the pier A are in a state of bone . The reason is 


obvious. The upper boom is always in compression, and the lower 
always in tension. 

A girder will, in general, be safe if every bar be able to resist the 
stresses given by these formule, but as the travelling load of itself 
would cause every diagonal to be at one time in compression and at 
another time in tension, this action must be provided against, 

lt was shown above that the shearing force at D is a maximum 
when the girder is loaded from D to B, and in the particular case 
considered p” is positive; by similar reasoning it can be shown that 
it isa negative maximum when the load extends from D to A. 
this force be represented by p’”’, we find— 


p"= na if am be less than, or equal to : 
q sin, 2 (11) 

=” lan) it on be equal to, or greater than U 

dq vin. 6 2 


care should be taken that the diagonal which resists the pull p shall 
be able to resist the thrust p’ + p’’, if p’” be greater than p’ in 
absolute maguitude, Now, if ' 1 mot doubled the apparent 
stress caused by the live load tu 4 approximation to the real 
stress, the thrust acting along tl.. ue would apparently have been 


y+ ae ,and the breaking weight of the bar would have been 


¥ 


2s ( p+? ad ) (being the apparent stress multiplied by the factor of 


safety 2s, suitable for a live load, as the thrust is due to the live 
load), instead of being s(p’+p’’) (approximately the real stress 
multiplied by the factor of salety s, suitable for a dead load); the 
result being that the breaking weight of the bar would be p’s less 
than it should be. True, it might be said that the stresses due to the 
dead and live loads might each be multiplied by their proper 
factors of safety before fiuding their difference, but the fact is that 
nine out of every ten would forget this precaution when they came 
to apply such formule, and the remaining one would scarcely have 
thought of doing so had he not been told. This source of error is 
effectually provided against by the formula given above. 

The dimensions of the cross section of the upper boom in the m 
bay should be the same as that of a pillar of the length (am-—— 2m —1)) 
subjected to a pressure P, and free to move at both ends, for the 
pressure will tend to move upwards the portion of the boom in one 
bay, while the portions on each side will be bent downwards. 

Britannia Works, Manchester, James MaoOaLiom, 

12th May, 1865. 





DRAUGHTSMEN’S HOURS. 


Sm,—I trust you will find room for these few words on the 
subject of long working hours; I was out of my time in May, 1815, 
having served my apprenticeship in the drawing-office of a London 
engineer; we had then to work from six till six, or ven and a-half 
hours for a day ; and when busy, from six till eight, being then paid 
for seven days. 

In 1819, 1 was engaged by a civil engineer, about seventy miles 
from town, to make drawings for a small cast iron bridge over a 
tidal river, aud stayed to superintend the pattern making, and as 
clerk of the works. I was afterwards sent by a London architect 
to a foundry and engineering establisument some 130 miles away, 
to make drawings for, and superintend some work they had in baud 
for him; at this place I continued nearly twenty years, without 
ever finding the long hours inany way impaired my health, .Oa my 
return to town, about eighteen years since, 1 was taken on,at the 
same works that I left in 1819, my employer telling me at the time 
that office hours were from haif-past eight till half-past five, with 
an hour out for refreshment, 

I am now upwards of seventy-one years of age, throughout the 
whole of which period | think none cau have enjoyed betver health, 
which induces me to belivve that my brother draughtsmen are 
frigutened at work, and should look to some other cause as affecting 
their health, for there were no complaints when ten or ten and a- 
half hours constituted the day ; but having had two hours conceded 
to them, they now think eight hours much too long. 

‘VALENTINE, 


[We congratulate our correspondent on the possession of an 
excellent coustituuon, We are disposed to believe that he is a 
unique specimen—possibly the oldest draughtsman in Eagland. 
I'he statement that he has so lovg survived tue ivjurious iufluences 
to which be has been exposed cannot, however, alver the far wore 
im cn fact tat long hours in the drawing-oflice shorten life.— 
Ep. E. 





Foreign anp CoLoniaL Jorrincs.—The governor-general of 
Netherlands India resolved last year that a telegraphic communica- 
tion should be established between Anjer (West of Java) and Jelong 
Betong (Sumatra). The electric cable will be enveloped with threads 
of goemocty (Indian flag). It is rumoured that it is the intention of 
the Netherlands Government to extend this line later to Palembang, 
with a view to reach Muntock or Siak, and to come in nearer relation 
to Singapore.—The other day the ceremony of baptising a vessel, 
intended to sail between Paris and London, took place on the Seine 
in front of the Louvre. The vessel is of 350 tons burthen, and will 
be propelled by screw and sails. Her engines are nominally of 60- 
horse power.—The Nerbudda bridge, on the Bombay and Baroda 
Railway, having been completed, trains now run through to Ahme- 
dabad. ‘The French Government has obtained from the Porte a 
firman recognising the Suez Canal Company, and the distributiun of 
the land reserved tor the canal may tueretore now take place. This 
distribution is to be effected by a commission consisting of a represen- 
tative of the French Government, a delegate from Egypt, one ftom 
Turkey, and one from the company.—The Chicago and St. Louis 
Railroad Company have just received one or two iron noe af 
coaches, They are constructed entirely of iron with the exception 
of doors and windows and inside linings. An iron coach is 6,000 lb. 
lighter than a wooden coach of the same capacity, and more durable. 
Engineers say that with a given amount of power they can more 
casily haul three iron than two wooden coaches. 
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‘lHESE improvements, patented by Mr. J. G. Tongue, engineer, , spouts or passages G, G', which are capable of independent motion 


Chancery-iane, as a communication from P. F. Millot, Paris, relate 
to that description of water wheels which act in a vertical direction 


towards or from a fixed central partition E", may be arranged in 
such manner as to determine at will the size of the two orifices, one 


> a horizontal axis, the water being admitted from the interior | above the other, delivering water together or separately by pressure, 
of the felloe or outer rim of the wheel, which is divided into | or one by pressure and the other from a weir or other water supply. 


buckets, the form of which may be greatly varied. 

The mode of supplying the water to the wheel according to this 
invention prevents the shock of the liquid on its arrival in the 
bucket, prevents the overflow of the liquid, and utilises the velocity 
of the water in a different manner to that previously employed. 

Fig. 1 is a side elevation, partly in section, of a water wheel 
constructed according to this invention; Fig. 2 is a transverse 
section taken through the centre of the wheel; and Fig. 3 is a 
horizontal section. The other figures represent various details and 
modifications, which will be hereinafter fully described. 

Figs. 1, 2, and 3 show that this improved construction of water 
wheel is composed of a circular felloe or rim A, connected by 
arms B with the central axis C, which is supported in suitable 
plummer blocks or bearings provided with brasses or rollers. The 
axis O carries the toothed wheel D for transmitting the motion of 
the water wheel. The water from the millrace or other source is 
conducted by a channel which is divided into two branches E (one 
on each side of the felloe or rim) A, which branches also turn 
inwards, and are provided with suitable passages for the supply of 
the water to the buckets F. The buckets F are open to the interior 
and also to the exterior of the felloe or rim A, the water admitted 
at the interior escaping at the exterior as the buckets descend to the 
lower level. By this arrangement of the passages for the entrance 
and exit of the water the escape of the water may be retarded as 
much as is thought desirable, as it is only necessary to narrow the 
outlet by elongating the exterior lip of the bucket, and without its 
producing a injurious effect on the inlet orifice, which retains in 
every case the opening necessary for a free and advantageous 
admission of the water. The introduction of the water being 
effected at the interior opening in the rim A to the buckets, the 
supply apparatus is arranged so as to provide for the passage of the 
arms which connect the felloe or rim A to the axis of the wheel, 
and the engravings show the arrangement by which the arms of the 
wheel are connected to the middle of the width of the felloe or rim, 
the supply duct being divided into two, thus forming two similar 
but separate supply channels. 

According to one part of these improvements the inner face of 
each bucket F is somewhat below the level of the water, an apron 


being provided, between which and the felloe or rim A only sufii- | 


cient play is left to permit freedom of motion to the wheel; this 
apron is for the purpose of retaining the water for a short time 
ter its admission in case it should have a tendency to run over 
the edge of the buckets in the interior of the wheel. For the same 
purpose the felloe or rim of the wheel is provided with a fixed 
plate 6, either continuous or leaving intervals upon the part 
tween the two supply passages. The supply —_ are by 
preference F gnneg with suitable spouts or outlets forming an 
orifice which can, according to its position and that of the level of 
the water, permit of the water being admitted from a charged orifice 
or from a weir. The supply passages serve also to completely cut 
off the supply of water to the wheel when desired; th:y are there- 
fore capable of being raised and lowered at will, the two spouts being 
arranged to move together. For this purpose the spouts are both 
operated by mechanism shown at Fig. 3, which may be worked by 
hand by means of the handled. The form and arrangement of the 
supply passages may be modified in various ways for the purpose 
of extending the limits between the different volumes of water to be 
supplied to the same wheel, and part of these improvements relate 
to the mode of arranging the spouts or es for supplying 
water to the wheel so as to be capable of variation to suit the 
different levels of the water without having recourse to this supple- 
mentary retaining flood-gate. 

In addition to the above-described means of controlling the supply 
of water to the wheel a flood-gate or gates may, if desired, be placed 
across the mill stream or watercourse, so as to retain the water in 
case of its suddenly rising in order to maintain the water at a 
certain level at the point of admission to the float boards. 

Fig. 4 shows a sheet iron trough E', provided with two supply 


| 


An interior projecting flange ¢ (on each side of the felloe or rim 
aud enclosing the buckets) prevents the lateral escape of the liquid 
and maintains it at the outlet of the supply passages. The arms of 
the wheel are connected to the back of the buckets or felloe at the 
centre only, so as to leave the back of the buckets on each side of 
the arms quite clear for the supply troughs to pass behind them, in 
order to admit of the supply of the water to the buckets from the 
interior of the felloe, as previously stated. 

In order that this mode of construction may be sufficiently firm 
it is effected by employing as many buckets F! (by preference of 
cast iron) as there are arms to the wheel. These buckets F! (one 
of which is shown separately at Figs. 5 and 6) are cast, by preference, 
with projecting sockets f to receive the ends of two wooden arms, 
which are fixed at their inner ends to two bosses H mounted on the 
axle © of the wheel, as shown, thereby insuring greater stability 
than could be effected by a single set of arms, although in the case 
of small wheels a single set of arms may be employed. 

The arrangement of the sockets f above referred to may be con- 
siderably modified as circumstances may require, and instead of two 
ouly one recess may be provided to receive the two arms in contact 
the one with the other, and strengthened if desired by tie bars, 
bolts, or otherwise. 

Figs. 1, 2, 3, 5, and 6, show forms of buckets constructed accord- 
ing to this invention, formed of a section composed of continuous 
curves, as in ordinary wheels where buckets of sheet metal are 
employed. In Fig. 4 the section of the buckets is shown composed 
of curves having projections therein; this form is principally 
intended for the purpose of utilising the velocity of the water and 
preventing its overflowing and oscillation at the commencement of 
its work. 

Figs. 8 to 13 represent dffferent sections of buckets composed of 
mixed lines or several right lines, according to this invention, and 
_ forms may be constructed of sheet iron and wood, or entirely 
of wood. 

Fig. 12 shows the buckets or float-boards formed only by an 
oblique line surrounded on the exterior by a guard plate or rim 
pierced with orifices g for the escape of the water. 

The section of the felloe or rim may be rectangular, as shown at 
Figs. 1, 2, 3, or widened out to a sharp angle, or by a curve, as 
indicated by the dotted lines in Fig. 5, the object of which is to 
facilitate the introduction of the water to the wheel by a moditica- 
tion of the supply passages. 





Frenca Ramway Brakes.—At the last meeting of the Institution 
of Civil Engineers it was stated, on French authority, that the loco- 
motives in use on the railways in France lived, on the average, only 
half the time of engines of English make. The other mechanical ar- 
rang t ted with railway trains work equally unfavour- 
ably, if the statements of Cosmos of this month are not incorrect, 
tor that journal has a very lively French article on French railways 
and railway brakes, of which the following is a condensed summary : 
The writer says that the idea in the heads of numberless French iu- 
ventors, of the desirability of an instantaneous brake, is a great mis- 
take, the travellers being exposed to the following dangers from 
sudden stoppage :—A railway carriage travelling at the rate of forty 
kilometres an hour, or about twelve yards a second, would, by its 
instantaneous arrest, give a shock to the travellers equal to a fall of 
seven yards. A train travelling at the rate of fifty kilometres an 
hour, or fifteen yards a second, would give, by its sudden stoppage, a 
shock equal to a fall of about eleven yards, The shock from an express 
train would be plus magnifique encore—more magniticeut still—equai 
to afall of fifteen yards. in a word (says the writer) without guing 
into details, these are the services which the inventors of instanta- 
neous brakes would benevolently render to humanity. The present 
appliances for the stoppage of trains, imperfect as they are, should be 








wholly beneath the immediate control of the engine driver, the only 
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judge of the right moment to use them, and who alone should be 
responsible for the consequences of accidents. But such is not the 
case. The brakes are disseminated throughout the whole length of 
the train, beyond the reach of this employé, confided to subordinate 
agents—often to common labourers. ‘he engine driver, it is true, 
can command the assistance of those agents by sounding the whistle, 
dut he has no means of making sure that his command will be exe- 
cuted. By the place which they occupy on the train, the brakes- 
men are free from all efficacious surveillance, and exposed to all 
weathers; in cold or in rain they settle themselves dowa in their 
brake van, and are very little disquieted by the few siguals they 
receive from the engine driver. This is an inevitable cause of loss 
of time at a moment when there is not a second to spare tu save the 
lives of travellers, and often property of considerable value. There 
is a loss of time before the sizu:l is given, which signal consists of 
sharp whistles several times repeated ; there is a loss of time while 
the sound travels to the ear of the brakesman ; thereisalossof time while 
the brakesmen rise from their position and seize the brakes; there is 
also a loss of time in applying the greatest brake power with the 
limited power of man. It may be said that these losses of time 
amount altogether only to afew seconds, but it must be remembered 
that, on a railway, a second is often twenty yards gained; that the 
total of these losses may amount to twenty or thirty seconds, say 
600 yards, after which the train runs another three or four hundred 
yards before the final stoppage. It will be seen that, when the speed 
is great, it will be impossible to stop the train in less than 1,000 or 
1,300 yards; in fact, this has several times been officially stated, 
notably after the accident of Thomery on the Paris aud Lyons 
Railway. But 1,300 yards is greater than the distance of distinct 
vision. When the driver, then, sees au obstacle before him, a 
collision is inevitable unless he, in ,the face of danger, keeps his 
presence of mind, shuts off the steam, and sounds his whistle— 
unless the stoker plucks up his courage, throws himself upon the 
brake of the tender, and applies it with all his power—uuless the 
brakesmen are attentive to the command and execute it at once, 
But the engine driver knows that the means at his command are 
precarious, and in the majority of cases thinks of nothing but 
saving his life, so abandons the engine by jumping off. ‘The conse- 
quences of such inefficiency are but too well known. There is the 
shock with all the violence of high speed, the frightful scenes of 
desolation, the deaths aud wounds, the cries of sufferers buried 
beneath the débris, and the absence of speedy means of relief; and 
these accidents are so frequent that very few months pass without the 
journals having to register similar scenes. If, then, says the writer, 
our sympathies are in favour of the Achard brake, it is because by 
his invention he has put railway companies in a position to escape 
such disasters, and to effyce the last fears connected with the 
marvellous progress of steam. By the disposition even of his 
mechanism the brakes are always ready to act, and to seize 
the wheels, but a permanent electrical current is employed 
to hold back the action of the brakes. It is by interrupung 
the electric current that the engine driver puts on the brake 
power whenever he sees that the act is necessary. So, also, 
would any accident which caused the rupture of the con- 
ducting wire, which passes from the locomotive to the last wagon, 
throughout the whole length of the train. Whenever the current is 
thus broken an alarm bell is rung upon the engine, and calls the 
attention of the driver. The travellers, by cutting the wire, can 
call the attention of the driver in case of necessity, aud put on all 
the brakes, but cannot abuse the power without discovery, because 
the point of rupture will show where the alarm is given. Yo 
interrupt the current very little force is necessary. The engine 
driver, by turning a small handle, can put on ali the brakes as 
quickly as he could sound the whistle. By means of the new in- 
vention a train can be stopped in about 300 yards instead of 1,2u0 
yards, and the French engine drivers who have tried it appear 
delighted with the apparaius. Neither is it necessary to have a 
powerful battery to produce these effects, for two cells of Bunsen s 
in a portable wooden box are found to be more than sufli-ient. It 
simply wants charging every morning. The article finishes by 
congratulating M. Achard on the success of his electrical brake 
when tried between Paris and Strasburg, and thanking the Minister 
of Public Works for giving it a fair frial on French railways, 
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TO CORRESPONDENTS. 


'. *,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoTIcE.—A SPECIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

«Se We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

W. H.—The hydraulic press is generally used now for testing girders. 

W. M. P.— We do not even know whether there is such a machine in existence. 

Incentous.—Do you mean the ultimate strength to resist pressure due to 
earth or water resting against the face of the wall, or the ultimate strength 
to resist an wnsistant load tending to crush the bricks ? 

AmaTEUR.— We fancy an ordinary rivetter’s bellows carefully made will 
answer cour purvose much better thana fan. If the quantity of air to 
be forced through the fluid be considerable, you may need a special blow- 
ing machine of simple construction. 

A. McH. -(Dublin.)—We, have not vet entered into a definite arrange- 
ment ; we pur, ose treating the matter at considerable length; for the 
present we can only suggest that you should send a specimen, which we shall 
be happy to take into consideration. 

ARRANGEMENT OF PUMPS. 
(To the Editor of The Eagineer.) 

Sir, Your correspondent “ R.,” who, in last week’s ENGINERR, calculated 
the power required to raise the water in the proposed arrangement to 50- 
horse power, eaclusive of friction, has, I suppose, by this time found out 
his mistake. The height of delivery is not 500ft., as he says, but 300ft. ; 
consequently, the power, exclusive of friction, is 30-horse power, and not 
50-horse power. P. JENSEN, 

85, Whitecross-street, 8rd June, 1865. 





INDIA-RUBBER INSULATION. 
(To the Editor of The Engineer.) 

S1r,—In reference to the article in your issue of May 26th on india- 
rubber insulation, I shall be obliged, if you will allow me, to state that the 
application of unspun or felted cotton and other fibre in combination with 
india-rubber, as a protector for telegraph cables, was patented by me so 
far back as 1857, such application being included in the letters patent 
granted to me in that year for “Improvements in constructing telegraph 


cables. J. MACINTOSH, 
10, Strand, W.C., June 7th, 1865. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under 1 three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ali 
singe advertisements from the country must be accompanied by stamps in 
payment. 

Tus ENuiNKER can be had, by order, from any newsagent tn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Half-yearly (including double number) 15s. 9d. 

ly credit bet ste aneine aa two ae numbers) £1 ils.6d. 
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Letters relating to the adverti tsand publishing department of this paper 
are to be addressed to the publisver, Ma. GEORGE LEOPOLD RICHE ; ali other 
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ENGINEERING OPINIONS. 

TRUE mechanical prescience is given but to few, and 
however the “safe” engineer may own that what man has 
done man may do, there are thousands who will have it 
that what man hasn’t done he never can do atall. Con- 
vinced, half reluctantly, by the actual success of a new 
invention or of a reformed practice, the engineering infidel 
is still ready to declaim against the invention or the prac- 
tice in course of incubation. No matter what it may be, he 
will demolish it with three reasons, or, if these are not at 
hand, he will pour upon it the cold water of unbelief. It 
is instructive to look upon the number of mechanical and 
engineering applications now in the thrift of successful 

ractice, but which, but a very few years ago, were un- 
own, and, still more recently, disbelieved in. 

How reasonable it appeared to many, at one time—less 
than twenty yearsago—that plateiron bridges would crumple 
up like pasteboard or leather. Possibly there may be those, 
here and there, who remain still unconvinced, just as there 
are those who still refuse to believe in the strength and 
staunchness of iron ships. How many engineers there 
were who could not admit that cylinder foundations could 
be got in by simple atmospheric pressure ; and there were 
others, more recently, who doubted that a dise pile could 
ever reach a strong footing in sand by pumping a stream of 
water through it and out at the bottom. Sew confidently, 
too, do engineers now employ concrete in numberless situa- 
tions where once only stone and deep piling would have 
been considered secure. 

The changes which have been brought about, within the 
past few years, in the manufacture and working of iron 
and stee!, are something almost incredible. It would have 
been reckoned sheer folly had engineers, even ten years 
ago, counted upon the general introduction of steel for rail- 
way axles and tyres; and steel rails were hardly known 
even three years ago. Krupp’s immense ingots were, 
rhaps, amongst the greatest wonders of the International 
xhibition—at least to minds capable of comprehending 
them ; but it is likely that Bessemer’e grand discovery— 
already brought by untiring energy and ready ingenuity 
to the rank of a hep and rapidly growing manufacture, 
will work the greatest change in our applications of iron. 
Opinion has already been turned by it from unbelief into a 
confidence surer than any admiration however great. Even 
in iron-making by other processes, including the ordinary 
course of salliten, re-heating, and rolling, the progress in 
respect of themagnitude of the pieces wrought has been very 
great. It would have been seriously doubted, five or six 
years ago, whether armour plates a foot thick, and weigh- 
ing 20 tons, could ever be made. McHaffie’s malle- 
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able castings up to two or three tons weight represent a 
great step also beyond anything known two or three years 
ago. This branch of manufacture has been greatly pro- 
moted by the improvement in crucibles, those of plumbago 
now withstanding sometimes a week’s work in malleable 
iron making, and from sixty to ninety rounds in other cast- 
ing where one or two, or three, was once thought very 
fair. Another extraordinary stride in metal working is 
that of drawing steel tubes from ingots in the cold state, by 
hydraulic pressure. We know more than one engineer 
who, until he had actually seen this done, refused to 
believe that it was even possible. The working of 
Siemens’ regenerative furnaces, although easily under- 
stood, is almost as wonderful. It needs no strong predic- 
tion to declare that the means which give such a perfect 
control of temperature, without diluting the flame with 
uncombined oxygen, and which afford so great an economy 
of fuel, must come into very general use. 

What a number of curious inventions have been success- 
fully introduced into railway practice within the last five 
or six years! The means for burning coal with little or 
no smoke are, perhaps, the most important, and yet they 
are so,exceedingly simple that one might almost be at a 
loss to say whether, from a mere examination of a coal- 
burning locomotive, it differs materially from what was 
before used with coke. And yet what along and patient 
course of scheming ands experiment was necessary before 
it was learned that the brick arch and the few air holes 
sufficed for the required purpose. ‘Ihe time will come 
when engineers will hold the name of Mr. Charles Wye 
Williams in high honour, for his long and untiring labours 
in teaching how simple a thing it isto burn coal properly, 
and how needless, not to say mischievous, were the con- 
trivances in which, a few years ago, the misapplied inge- 
nuity of “smoke-burners” was so fertile. 

To go on with inventions in connection with railways :— 
Who, upon learning the construction of the Injector, 
would have foreseen that it would work at all? Going a 
little further back, Eugéne Bourdon’s discovery, in his 
workshop, that a coiled still-worm tended to straighten 
itself under pressure, led to an invention which has con- 
ferred great benefits upon locomotive practice, by increasing 
the security of working and economising fuel. How 
mach complication was removed from locomotive pistons 
by the introduction of Mr. Kamsbottom’s slight and wiry 
rings, which it was believed by many would scratch the 
cylinders (and, at first, they ae did) and never 
remain tight? Messrs. Millar and Wakefield’s steam- 
packed pistons embody an equally neat idea, but this idea 
—although we believe it was really adopted in practice by 
Spiller, of Battersea, twenty years ago—was once pro- 
nounced absurd by more than one engineer. Then there 
are Mr. Adams’ radial boxes, which have attained to a 
thoroughly established success in the face of much and 
generally expressed doubt. ‘The spring seated tyres, by 
the same gentleman, have by far outworn tyres set in the 
ordinary manner, and it is clear that what saves tyres 
must save the rails, We do not know that there is any 
“if” in the way of the success of the spring tyres, but even 
if they have not yet wroughta general change in the opinions 
of practical men, they have certainly attained a measure of 
success which, at one time, many would not have been 
willing to admit as possible. Another successful applica- 
tion which, until the success had been proved, many engi- 
neers would have rather ridiculed than doubted, is that of 
Mr. Ramsbottom’s water troughs for “ picking up” water 
into tenders in rapid motion. It is a great deal to have 
proved that no real difficulty has been found from dust or 
dirt in the water, and that during the first winter of its 
trial the trough failed once only from freezing up, and then 
only in consequence of the water being allowed to stand in 
it without the disturbance due to a current running through 
it. Our readers will have observed that, encouraged by 
so much success, more than one engineer is now considering 
the practicability of extending the water troughs, so as to 
give a continuous supply of water for any distance, without 
a tender, and, if found desirable, as upon trial it might be, 
to condense not the whole of the steam, for a part is needed 
for draught, but all remaining below the back pressure line 
at each stroke. 

The success of underground railways, both in a mechani- 
cal and a pecaniary point of view, is more than many could 
foresee, and our own columns of former years even testify 
that we then found ourselves compelled to doubt at least 
the commercial success of such lines—a success which has 
proved so great that we are glad to acknowledge that we 
have been disappointed by it. The success of the pneu- 
matic post isalready established, and we may now look, with 
some confidence, to the like success of the Waterloo and 
Whitehall Pneumatic Railway, the works of which, it is 
promised, will be finished in a year. 

In marine engineering, it is not many years since 
there was a unbelief in the economy, and even in 
the admissibility of the screw propeller. Less than 
three years ago, some of the cleverest engineers and ship- 
builders in the kingdom pronounced twin screws, with 
independent engines, to be disadvantageous, if not 
impracticable. Now there can hardly be two opinions 
as to their value. One of the best points in connec- 
tion with the modern screw engine is the wood bearings 
now so generally employed. They were designed 
in their present form by Mr. George D. Kittoe, and 
were very shortly afterwards adopted by the leading 
engineers, in the face of much doubt, we need not add. 
The re-introduction of super-heated steam, and the revival 
of surface condensation, have greatly qualified engineerin 
opinion also. The use of marine governors, now so general, 
is in strong contrast with the once-prevailing belief in their 
utter uselessness. In nearly all these instances our ers 
will see that we are keeping within a very recent period 
of time, seldom extending so far back as the memorable 
week in January, 1856, when THE ENGINEER, fresh from 
our printers, first met the smile of public approval. We 


can write with confidence, now, of the ascertained advan- 
tages of inventions which then were either unknown, or 
pining in the cold shade of unbelief. Belief was then un- 
professional—unbelief, professional. 





How many engineers a few—a very few—years ago 
believed in = Mn fire-engines? The late Mr. Seldon, 
who, of all men, one would suppose, was the best qualified 
to judge, refused to countenance them until years after 
they had taken their place in the established brigades of 
American cities, Captain Shaw has encouraged them, and 
the result is that they have been greatly improved, and now 
even surpass the best American steam fire-engines. ‘They 
are now thought indispensible to the protection of London, 
as, indeed, of any city or town of sufficient size to main- 
tain them. 

It was not many years ago when English engineers 
thought a turbine a toy,andacentrifugal pump an ingenious 
puzzle in central forces—an hydraulic tee-totum for the 
edification of the disciples of science who throng the Poly- 
technic. Yet both the turbine and the centrifugal pump 
are now known to utilise from 70 to 80 per cent. (and 
sometimes more) of the power applied to them ; and this 
is more than can be said of the old lumbering water- wheels, 
or of other than the best made pumps. 

What may be said of the now acknowledged value of 
machine-made bricks, of water-pressure engines, and of 
the simple and beautiful “ disintegrator,” now used by the 
artificial manure manufacturers? A few years ago there 
was nothing like the good old hand moulds for the 
wretchedest bricks ; water- pressure engines, although any- 
body might have invented them, were not believed in; and 
the “disintegrator” was rather a curious example of a 
Catherine wheel revolving within a scintillating and 
bristling radiance of superphosphates than a useful and 
acknowledged invention. 

Nine years ago the late Mr. John Fowler first exhibited 
his steam plough at the Royal Agricultural Society’s show 
at Chester. For five or six years afterwards it was doubted 
whether steam ploughs would “ pay.” Now they are made 
aud worked by hundreds, It is a sad recollection that he, 
who did so much to conquer this success, should have been 
cut off so early from the enjoyment of his triumph. Steam 
locomotion on common roads, althuugh a recognised prac- 
ticability now, is still hanging fire, but it has gained much 
over the “ practical” habit of unbelieving, whereby it was 
at one time pooh-poohed. Let us hope that coal-cutting 
machines will gain even as much in commercial confidence. 
They must, we cin’t help thinking, yet take the place of 
those subterranean slaves, the “ putters and sinkers,” and 
we hope the time is not further off than that when all town 
sewage will be returned to the land, instead of being cast 
into the sea, 

The gas engineers have learned much within a few years, 
and this amounts to a modification of opinion among them. 
It is now years ago since Mr. Grafton opened the way to 
the use of clay retorts by employing an exhauster, a thing 
which no gas company would, if they could, now dispense 
with. But it was not so long ago when gas engineers 
were shy of clay retorts, and had a series of objectiuns— 
many of them imaginary—against them. ‘They could not, 
they thought, get so much gas from a ton of coal in clay 
retorts as they could from iron, and then, it was said, the 
clays required more coke. But an iron retort is now 
becoming as much of a curiosity as was the jaw bone— 
famous two or three years ago—of Abbeville. See, too, 
how the gas engineers have taken to iron oxides for purifi- 
cation and to the sulphuric acid treatment for ammonia. 
It impoverished the gas, they said, and they still believe, 
justly no doubt, that it has entailed upon them the plague 
of napthaline. We wish one reform in gas works, and in 
spite of hostile opinion it will, like every other sensible 
and proper thing, yet prevail. ‘That is, apparatus for 
charging and drawing the retorts, so as to dispense with 
the pachydermatous salamanders now employed at that 
task. 

The introduction of what Dr. Ure very properly termed 
automatic machinery in the making of guns and of locks, 
uprooted a world of trade prejudice, and overcame some- 
thing even of professional misgiving. It is not so long 
since there were many to doubt “ whether, on the whole, 
such machinery could be made to compete successfully with 
hand labour, taking all the requirements of these trades 
into due account.” (Sic.) But there is no room for doubt 
under these heads now. It has been somewhat the same 
with wood-working machinery. 

The cotton manufacture has seen successful changes, also, 
in the machinery not long ago employed. Self-stripping 
cards are common now where, ten years ago, both breakers 
and finishers were always stripped by hand. Messrs. 
Hetherington’s self-acting mule, too, has hardly one-half 
the parts, if indeed as many, as were originally embodied 
in Richard Roberts’ great invention. Cotton spinners are 
notoriously jealous of revolutionary mechanical devices, yet 
theold mules are being superseded. A great change, too, has 
been wrought by the Blackburn “slasher,” which, within 
a small space, does almost ten-fold the work of the old 
dressing frames. Mr. Bullough’s and Mr. Taylor’s inven- 
tions, too, are working their way into the weaving sheds of 
Lancashire. The beautiful operation of “gassing” the 
yarn—an invention of the late Mr. Samuel Hall, of surface- 
condensing notoriety—is almost too old to be instanced in 
this list, but, palpable as were the advantages, there were 
prejudices to be overcome. 

‘The brewers were resolute in their opposition to any in- 
vasion of the mysteries of their craft. They knew that 
many a vat of ale had gone off in a thunderstorm, and they 
argued that the damage was due to electricity, and gal- 
vanism, they thought, must be the twin sister of the subtle 
fluid. So they would not permit of any conjunction of iron 
and brass in the fermenting tuns or in the cleansing 
rounds. Nothing but gun metal pumps and wooden 
vessels would answer. It is odd that they even permitted 
iron hoops upon kilderkins and barrels intended to be 
tapped with brass cocks. It was nothing that more than 
one chemist had passed currents of electricity through 
barrels of beer, and, although he might have deco.nposed 
a little of the generous liquid, it was none the worse for 
the experiment. Now the brewers have mashing machines, 
attemperators, cast iron boiling backs, and even slate fer- 
menting os slate, And there are centrifugal 
pumps, and india-rubber hose, yeast presses, and one or 
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two enterprising brewers have tried hop digesters, hop 
separators, and spent hop presses—with what result we 
will not undertake to say; but it is evident that the 
brewers, interested, like other people, in making money, 
are no longer jealous of anything that promises a real 
improvement. So it is with the sugar refiners, and so also 
with the millers But for a few formidable patents in their 
way, the latter would all be using decorticators, ventilated 
millstones, and stive rooms, and grinding, perhaps, twelve 
or fifteen bushels of wheat per pair of stones per hour. 

It is in the success of what was at first believed to be 
doubtful or impracticable, that engineers gain confidence, 
and although the fact remains that many so-called inven- 
tions are really impracticable, or useless from other reasons, 
i: does not the less follow that many new things which 
men of narrow views and — knowledge may believe 
to be impracticable, are nevertheless but waiting their time 
of success. 

TESTING GUNS. 

THE spcech of the Marquis of Hartington, delivered on 

Friday night, in reply to Mr. Baillie’s criticisms on the 





recent proceedings of the Ordnance Select Committee, affords 
an excellent model for those who, really having nothing to 
say, are still compelled to speak. Mr. Baillie’s speech 
contained, after all, only arguments with which our readers 
thould be tolerably familiar. The honourable member 
quoted at considerable length from our pages, and spoke 
in complimentary terms of !'HE ENGINEER as an authority 
on such questions as that under consideration at the time. | 
His speech was to the point, and in this respect it differed 
very materially from the reply which it elicited—a reply | 
which simply amounts to this, first, that the “ Woolwich | 
gun” is not an invention of the committee’s, nor, in fact, an 
invention at all ; secondly, that the committee is practically | 
irresponsible for its acts; thirdly, that it may do just as it | 
pleases; and fourthly, that Commander Scott’s gun is not | 
a good gun, as will be seen when the report appears. For | 
the present we do not desire to enter into the consideration | 
of the relative merits of any of the guns recently tested. | 
We shall find sufficient matter for thought in the system | 
under which tests are conducted. 

The foundation of all knowledge is experience—a word 
analagous in its meaning to experiment. In order to 
acquire information, not only as to the merit, but even as 
to the bare capabilities of any novel invention, it is neces- 
sary that it should be practically tried; but it is obvious 
that trials may be conducted either in such a way as to | 
place a maximum amount of knowledge at our disposal, or 
to leave us very nearly as much in the dark as we were 
before they were instituted. In this matter of ordnance 
we find that a very complicated problem has been laid 
before the world ; not nearly so complicated, however, as it 
has been made to appear A the indefinite system under 
which we have endeavoured to acquire our information. 
Our guns have been tested without any regard for their 
future duties, and by men who are incapable of detecting | 
elementary sources of error, or of arriving at a valuable | 
general conclusion. In the brains of the majority of artil- | 
Jerists, all the experiments with which they happen to be | 
acquainted are seethed down into inextricable confusion. | 
The minority consists of men who each hold the faith of | 
one pestioules gun, be it Whitworth’s, or Blakely’s, or | 
Armstrong’s, or some one else’s, possibly not known | 
to fame yet, and, holding this faith remain content, per- | 
mitting events to progress as they please. We have no 
desire to undervalue the difficulties lying in the way of 
producing a gun, but it does appear that these difficulties 
have been enormously magnified, and invested with a false 
importance, by the methods of experimenting pursued. 
We have always striven to attain we know not what. 
From first to last the object had in view, we are told, is the 
attainment of the best gun, but no man is prepared to say 
what is the best gun. For all that anyone knows to the 
contrary we may have it already. The fact is that we have | 
no standard of comparison, Guns admittedly imperfect are 
tested against others equally bad. In the minds of many 
men there is, doubtless, a standard—a vague, indefinite 
impression of some sort of excellence. Those used to the sea 
may regard a gun as nearly perfect which to a soldier is worse 
than useless. We have appointed committee after com- 
mittee, and with each appointment we find ourselves 
further than ever from the desired end. Ever since the 
Crimean war we sought for a good naval gun. We have 
spent £3,000,000 sterling in the search, anc at this moment 
it is doubtful if we have a better gun afloat than the old- 
fashioneé 68-pounder. As to the Armstrong gun, the 
report of Admiral Kuper and his officers places it in so bad 
a light that it is certain that in nearly every respect it is the 
worst gun in existence. We may be permitted to ask when 
this uncertainty is toend? 1s the British nation to go on 
for ever seeking for the wherewithal to arm her ships? 
It is nothing to the purpose to infer that France, or Russia, 
or America, are in precisely the same position. ‘This may 
be true or it may not be true. The shortcomings of our 
neighbours will form but a poor substitute for want of per- 
fection on our part. England has always taken the lead 
in the art of working in iron, and we cannot resist the 
conclusion that if those in whose hands are placed 
unlimited means of arriving at a satisfactory gun, dis- 
charged their duties properly, honestly, and skilfully, we 
should long since have had that which we required. 

Such a result will probably never be attained until the pre- 
sent system of testing is wholly abandoned. At this moment 
inventors know not what it is that is really demanded 
of them. No definite proposition is laid down. A gun may 
be produced which will pass one test remarkably well, and 
totally fail in every other. It does not follow that it is a 
bad gun, or that it requires any modification to render it 
extremely serviceable. In the first place we are and always 
have been greatly too exacting. Those in authority, if they 
have any standard at all, have got one so excessively vague 
that they cannot decide among th lves as to whether a 





given weapon does or does not come up to it; and thus we 
go on, letting good things slip through our fingers because 
we know nut when to close our hands. Naval guns are 
taken on shore, placed upon a fixed platform, and 


Secretary of 
| the nation for the adoption or rejection of any system 


| should be appointed to report on each distinct gun. 





tested for accuracy —an element which is not only 


unn in perfection at sea, but absolutely un- 
attainable from any gun supported on a moving deck, 
This accuracy is sought to be attained, haply, under con- 
ditions which render loading a complex and uncertain 
operation. Again, it is expected that a gun shall be pro- 
duced which shall weigh very little, be easily handled, and 
be capable of withstanding the strain of an enormous 
charge, fired behind a projectile meeting with immense 
frictional resistance in its passage along the chase. As to 
projectiles, matters are even worse than in the case of guns. 
Shells are expected to possess at once the penetrating 
power of solid shot, to carry immense bursting charges, to 
admit of being exploded with the utmost accuracy at the 
first touch, to be very cheap, and quite safe to handle. The 
reason why we have not yet got a good naval gun is be- 
cause we are striving after an impossibly superlative ex- 
cellence, instead of resting content with a comparative 
excellence, which would probably supply every real essen- 
tial ; and because this search after an abstract idea is impro- 
perly conducted, while the idea itself is to the last degree 
indefinite. 

At the present moment the testing of all guns is placed 
in the hands of certain officers appointed by the Govern- 
ment. And as their decisions should properly exercise 
great influence on our armaments, it is natural to suppose 
that they should be responsible for every innovation. Such 
a responsibility has no existence. Strangely enough, the 
ar, and no one*else, is responsible to 


of ordnance. ‘the Select Committee, according to the 
Marquis of Hartington, is a consultative body, princi- 
pally charged with conducting inquiries, and making 
reports for the secretary’s guidance. He is thus responsible 
for matters about which he need not necessarily know 
anything ; the committees on ordnance really acting as they 
please, without accepting any responsibility whatever. No 
arrangement can be devised, we think, more subversive of 
every principle under which inquiries involving a great 
expenditure, and possessing a nationel importance should 
be conducted. Under a proper system a distinct ag es 
n the 
composition of these committees care should be taken that 
the members were perfectly cognisant of the requirements 
of the branch of the service in which the gun was to 
be used. ‘Thus, naval men should report on naval 
guns—-artillery officers on field pieces. Guns should 
never be tested directly against each other, but a de- 
finite duty should be laid down for each piece as a 
standard of comparison, the standard to be settled before a 
shot was fired. Any number of different guns might, of 
course, be tested against this standard. The advantages 
due to such a system are obvious. Competitors would know 
beforehand exactly what they were expected to perform. 
It would be easy to determine what were the lowest qua- 
lifieations which would suffice to fit a gun for service, and 
it is highly probable that, by concentrating energy on the 
attainment of one object at a time, this standard might be 
raised slowly but steadily. Such a test would possess an 
important advantage in the fact, that a very few trials and 
a very moderate outlay, would suffice to show whether it 
was or was not worth while to proceed further. What we 
really require is, not a gun which shall comply with all 
sorts of conditions, but one which shall be capable of doing 
a certain specified duty efficiently and certainly. The 
search for such a gun must prove futile unless we know, 
in the first place, what that duty is, and, in the next, 


| whether the gun tested does or does not comply with the 
| given conditions. 


PRIVATE LICENSES UNDER THE CHAIN CABLE ACT. 


WE understand that the commission of five engineers 
appointed by the Board of Trade have recommended, in 
their joint report, that the machine belonging to Lloyd’s 
Registry should be altered in accordance with the Govern- 
ment requirements. This was accordingly agreed to last week 
by Lloyd’s, so that the ultimate engineering difficulty in the 
way of the carrying out of the Act has thus been overcome, 
We say the last engineering difficulty, as an impediment of 
another kind now shows itself, and, indeed, one which, in 
any other country but this, would nullify the entire 
Act. Unfortunately trusting in deficient advice, tem- 
porarily confirmed by no less deficient extraneous pro- 
fessional opinions, Lloyd’s Registry were, as it is now 
universally acknowledged, in the wrong touching certain 
technical points at issue between themselves and the 
Government. We think that we shall be able to show 
that, in the matter of private licenses, the relative positions 
of the Board of ‘Trade and Lloyd’s are quite reversed, and 
that, through a partial disregard of the very able report 
of their own officers, Messrs. Gray and Galloway, it is the 
Board of Trade who are now in a false position. Recover- 
ing, therefore, from a merely temporary technical difficulty, 
it is now that the immense utility to the public of an 
influential body like Lloyd’s very plainly shows itself forth. 

The spirit of Mr. Laird’s Chain Cable and Anchor 
Testing Act may be simply defined as consisting in 
neither more nor less than the strict requirement that 
every chain cable and anchor used in the merchant service 
should be certified as having been publicly tested. That is 
to say, every certificate of the kind should be a certificate 
of public proof; should unmistakably certify that the 
cable or anchor had been tried, not in a locked-up work- 
shop, but in a public establishment open to all eyes ; should 
unmistakably certify that the trial had been conducted, not 
with closed doors by an interested judge, but in an open 
court before impartial witnesses. Long before this Act had 
been thought of, cables had been privately tested by their 
makers, and certificates, of more or less value, had been 
issued with them. It is not, therefore, the mere establishment 
of a test for anchors and cables that Mr. Laird’s Act was 
intended to effect. It was to raise the quality of this test 
—it was to increase the probability to absolute certainty, 
that the test had been carried out—that this Act was intro- 
duced and carried. Private makers’ tests and private 
makers’ certificates have always been in existence, but 
with what effect, and to what pu , can be seen in every 
page of the report of the Select Committee of the House 





of Commons (1860) on anchors and cables for the merchant 


service. For instance, when examined before this com- 
mittee, Mr. Pope, for twenty years Lloyd’s surveyor at 
Liverpool, stated that the manufacturer’s certificate was 
“very frequently supplied without the cable having been 
tested atall.” He did “ not place the least value on the pri- 
vate tests.” Mr, Trotman gave much evidence of the same 
tendency, saying that he found that, “ generally speaking, 
makers’ certificates were a mere farce.” Captain C. 'I, 
Anderson, of Lloyd’s Vigilance Society, observed - that 
“he should not attach any value to a private proof.” 
Mr. T. Chapman, F.R.S., very clearly showed to the 
select committee that much fraudulent dealing took place 
under the system of private testing. Similarly, Captain 
Claxton, R.N., said that “ he didn’t think that the makers’ 
certificate was sufficient—there ought to be a public test 
of some sort.” 

And yet, as the Board of Trade have already licensed 
one or two makers—and if one or two why not all ?— 
it is back to this state that we are drifting. The 
other night, at the Society of Arts, Mr. Lenox, of 
Brown, Lenox, and Co.—after saying that Mr. Trotman, 
who was present, only sold his anchors by means of 
a system of touting, and that Captain Rodger systema- 
tically gulled the public—proudly stated that the Board 
of ‘Irade had licensed the testing machine of his firm, 
We are glad to add that a strenuous opposition is being 
made to this return to the old and provedly ruinously bad 
system. In the first place, this is being done by Lioyd’s 
Registry, who, however unfortunate in the matter they have 
been in some respects, were, it is well to remember, the 
first to begin the systematic testing of the ground tackle of 
merchant vessels. Lloyd’s Registry Committee have thus 
very properly issued a public notice that they will strictly 
adhere to their resolution of 1863, that the testing of 
anchors and cables of the ships they class must be conducted 
“at a machine under the control and superintendence of 
some responsible public body, so as to enable it to be recog- 
nised as a public machine.” 

This, in itself, is much, though it could only bear on 
vessels classed at Lloyd’s. But besides, Mr. Laird will 
shortly move in the House of Commons that, ‘in the opinion 
of the House, the beneficial operation of the Chain Cables and 
Anchors Act, 1864, will be seriously impaired if licensesare 
granted by the Board of Trade to private firms (being 
dealers or makers of chain cables and anchors) to test chain 
cables and anchors manufactured by themselves, and also to 
stamp thereon the public proof mark required by the Act.” 
He also “ proposes to call the attention of the House to the 
report of Mr. Galloway and Mr. Gray to the Board of 
Trade,” and more especially to the thirteenth paragraph, in 
which it is stated that “the great majority of chain 
makers object strongly toany maker being allowed to test 
his own cables for the purposes of giving a certificate of 
public proof. And many makers, observed these gentle- 
men, who intend to go to the expense of making their 
machines perfect have expressed their determination not to 
take out a license, but to have all their work tested at a 
public machine.” All this would, of course, be reversed if 
only even one firm obtained a permanent license. 

It would certainly appear that the question of private 
testing was insufficiently considered by the framers of the 
Act. According to its second section the Board of Trade 
“may, from time to time, grant to any corporation, public 
body, or company, person or persons, erecting any proving 
establishment, apparatus, and machinery suitable for the 
testing of chain cables or anchors, license t> test chain 
cables and anchors under this Act, and the board may 
suspend or revoke any license so granted if the board shall 
see occasion.” ‘There is, therefore, much latitude allowed 
to the Board of Trade, and it is upon their interpretation 
of this clause that the matter depends. As they have already 
licensed some private makers, it is clear how the clause is 
really interpreted at Whitehall. We understand, however, 
that Mr. Laird has taken the opinions of eminent counsel 
on the questions:—1. “ Whether it is optional with the 
Board of ‘rade to grant or refuse licenses; 2, whether, 
in cases where licenses are granted, the Board of Trade 
have the power to impose a condition that the licensee 
shall not test his own work.” The opinion was “ that the 
granting of a license is left to the discretion of the Board 
of Trade, and that it is competent to the Board to refuse to 
grant licenses to manufacturers, except on the condition 
that the testing apparatus shall not be applied to their own 
work ; such a limitation would, it is thought, be a reason- 
able exercise of the discretion left to the Board, justified by 
public policy.” As the license must be renewed annually, 
the practical carrying out of this view would be necessarily 
thereby facilitated. 

Much has been said about the probably injurious effect 
of this Act on the large firms of chain cable and anchor 
makers. It has also been said, for instance, that, apart 
from many other considerations, the more eminent makers 
could be safely trusted to thoroughly test their own cables 
and anchors. On this head we would again refer to the 
parliamentary report of the 1860 Select Committee. We 
tind therein an official “list of anchors and chains which 
have been proved at Woolwich since Ist January, 1855, 
designating the number that have failed under proof, 
designating the anchors which have failed under fire- 
proof, and the name of the contractor supplying the same.” 
It is here stated that, for instance, amongst 450 cables sent 
in to Woolwich by Brown, Lenox, and Co., in the years 185 
and 1856, no less than 328 lengths in these 450 cables were 
found defective from various causes. Remembering that a 
single defective link is sufficient to cause the loss of the 
whole cable, this appears serious. We may thus well 
repeat that when gunsmiths are allowed to privately test 
und brand their own barrels; when silversmiths are 
allowed to stamp their own plate; when railway com- 
panies are allowed to privately test and pass their bridges ; 
when distillers are allowed to prove their own spirits 
without excise supervision; when factory and colliery 
owners can do without factory and colliery inspectors; 
when people cease to fancy that all their own geese are 
swans; when a machine is invented to teet the limit of 
elasticity of men’s i then, and not till then, 
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should private makers be allowed to test and to stamp in 
private their own cables and anchors for certificates of 
public proof. 





NOTES FROM NEW SOUTH WALES. 


Next in importance to the dry docks of Cockatoo Island and 
Waterview Bay, as a means for repairing or building vessels, is 
the patent slip of the Australian Steam Navigation Company. 
This is situated at the north-western corner of the company’s 
extensive works at Pyrmont. The machinery for taking up 
the cradle on which rests the vessel to be repaired is very powerful, 
and is capatle of drawing up a vessel of 1,200 tons. It is of 
great length—so much so that three first-class vessels have been 
on it at one time. Here is, perhaps, one of the most extensive esta- 
biishments in the Austraiian colonies. On the various works here 
carried on 400 persons are employed, of whum only 36 are boys. 
These consist of engineers, fitters and trimmers, patternmakers, 
moulders, smiths, bvilermakers, coppersmiths, plumbers, ship- 
wrights, and carpenters, and the other minor branches of the trades 
connected with the various works required upon steam vessels. ‘The 
works comprise one of Nasymth’s improved steam hammers, weigh- 
ing 35 cwt.; also several turning, rolling, drilling, planing, and 
shearing machines, all of the largest size, and made on the latest and 
most approved principles. This large estavlishment, in which is to 
be found every appliance requisite tor a first-class engineering busi- 
ness, nay be said to have almost grown up within the last ten years; 
for ten years ago scarcely 100 hands were employed here, while, at 
the present time, not only is all the work required for the company’s 
vessels dune here, but a great deal, and that of a most extensive 
kind, has been executed for others. A very interesting experiment 
is now in course of trial at this establishment, vy which its working 
capabilities will be fairly tested. An iron vessel is now in course of 
construction, and nearly completed, the cost of which has been very 
carefully computed, in order to decide the ques ion whether vessels 
can be more cheaply constructed here than in England. It is to be 
regretted that the experiment bas not yet reached a point from which 
a decisivn can be arrived at, although there is no doubt that the result 
will be made public. The vessel we allude to is the Leichhardt, and 
she may be very fuirly adduced as an evidence 0: the despatch made 
in these works. She is 187it. jong, 24it. beam, and with 1vft. 6in. 
depth of hold. She was modelled in the colony, and her keel was 
laid on the 2nd of June, 1864. On the 15th October she was launched. 
The whole of her hull was thus completed in 114 working days. At 
the same time the whule of er internal fittings were prepared for 
fitting up, her engine ready to be put on board, aud the boilers nearly 
completed at that time, or within 114 days from laying the keel. 
Tne Leichhardt is of 10U-horse power nominal, and of 5vU tons 
measurement burden. Her engine, which has been made here, is 
constructed upon Rowan’s pateut, an improved priuciple which, it is 
saiu, has the advantage of greatly economising the consumption of 
fuel, and if the trial be successful in this respect, the experiment wail 
be a valuable one, even though it shuuld not be satisiactory un the 
score of the cost. The company’s fleet—which the Pyrmont shop, as 
it is called has to keep in vrepair—consists of twenty-six steamers, 
ranging from 2UU to 2,0UU tons burden. Of these twenty-four are in 
actual service, ten being screw steamers, twelve paddle-wheel, and 
two droghers, plying up the rivers to the northward. ‘These steamers 
run frum Port Venison, on the north of the east coast, to King 
Geor,,e’s Sound, on the north of the west coast, forming a steady and 
regular means of communication between the colonies of the Austra- 
liap continent. Another very complete Sydney establishment is that 
of Messrs. P. N. Russeli andCo. ‘Lheir shop, attached to the Water- 
view Bay dry dock, extensive as it is, giving employment to sixty- 
three men and seven boys, it sinks into utter insignificance when 
compared with the parent shop. This is situated at the end of 
Bathurst-sireet, having a frontage to Darling ha: bour, and being pro- 
vided with a capacious wharf, with water deep enough to allow 
vessels of very large size to lie alongside. 1t extends over more than 
four acres of ground, and is provided with machinery of every kind, 
and of the greatest power. ‘lo give an idca of the amount of work 
carried on here, we may set out by saying that the average 
number of hands employed is 350, of whom forty are boys of 
diflerent ages. These consist of engineers, fitters, patiernmakers, 
moulders, bvilermakers, shipwrights, brasstounders and finishers, 
carpenters, blacksmiths, &c. ine machinery in use is driven 
by two engines, that in the main buiiding being of 45-horse 
power; and the one in the other building, which has lighter 
work to do, its main work being to drive the fan blasts for the 
furnaces and the numerous forges, veing of 10-horse power. On the 
grouud fluor of the main building is the foundry in which all the 
castings are done. It contains two cupolas or metal furnaces, each 
capable of containing twenty tons of iron in a state of fusion, and 
consequently of working off the largest casting that can be required. 
Hitherto the largest casting made at these works was the fly-wheel 
of a dreuging machine, which weighed 5 tons 6 cwt.; while the 
cylinders ot the Australian Steam Navigation Company’s new iron 
steamer Leichhardt, cast bere in moulds turnished by the company’s 
engimeer, were not far short of that weight. Another building, also 
lulty, airy, and capacious, and at no great distance from the other, 
iorms the blacksmiths’ and boiler-makers’ shop. Here are twenty- 
five fires all worked by the fan blast. One of the boilers for the 
steamer Hunter has just been completed, its weight being about tifteen 
tous. twas tilled with water and subjected to a pressure of 15 Ib. 
‘Lhis it stood so well, that not a rivet was found to leak. Amongst 
the larger works recently executeu by this firm may be mentioned 
two guu-boats for the New Zealand Government, with builers and 
englues Complete; two steam dredges, with their punts, one being 
a large aud powertul double ladder dredge fur Newcastle, and the 
other a single ladder dredge for service on the Fitzroy River; the 
mud punts were also very strong, and capable of containing some 
eiguty Lous of silt each; nd a large iron swivel bridge, for erection 
over the Laimake River in New Zealand. This bridge was con- 
structed upon something of the same principleas that of the Pyrmont 
Lridge, aud weighed in all torty-tive tons. They have also recently 
Made sole very large wrought iron girders, together with the rooting 
for the new retort house of the AustralianGasCompany. These are, 
perhaps, the largest girders yet manufactured in the colony, the chief 
one bemg 67it. In leugth, and its dimensions 12in. by zft. 3in., in- 
Clusive ot the guttering which is rivetted to it. Light large wrought 
iron girders have recently been shipped to Brisbane, their length 
being doft., and their dimensious 1Zim. by 12in., the largest being 
2Uiu, by 2lin. In addition to their other work, the Messrs. Russell 
and Co. have recenuly taken a contract for the construction of goods 
tucks for the New South Wales Railway Department. ‘The system 
of payment on these works is by the hour, skilled workmen receiving 
irom 1s. to 1s. 6d. per hour. Besides the works of the firms we have 
nouced—and there are several others to which we might refer if 
space permitted—there is the engineering establishment attached to 
the Government railway works, where there is a fine collection of the 
Lest and most powerful tools. The works are situated at the Redfern 
railway station, and there are executed all the repairs, &c., to the 
egies and iron work of the rolling stock. Thirty-six hands are 
employed, of which number four are boys. Tuey consist of fitters, 
ivuu and brass turue:s, coppersmiths, boiler and patternmakers, &c. 
1ue Wages paid are the same as those given in town, and range from 
lis. to 12s, per diem, ‘I'nis estabiushment has executed some very 
eXtonsive works, having in some instances taken to pieces, re-fittted, 
aud sume mes remodelled the engines at work on the line. In 
boilers, however, their work bas been very great, the demand upon 
Uiein in Uhis respect being almost continuous. 





Sour Keysincron Museum.—During the week ending the 3rd 
Juue, 1865, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
9,749. _ On Wednesday, Thursday, and Friday, students’ days 
et to the public, 6d.), open from 10 a.m. to 6 p.m., 3,974. 


y, 


otal, 13,723. From the opening of the museum, 5,307,764. 





East Guovcestersuree Ratmway.—The works are being pro- 
ceeded with at Dowdeswell, the timber, as it is felled, being at once 
converted into ballast wagons, while hundreds of tons of tools, stone, 
and other materials necessary for the work are being conveyed to 
that place. 

Important TRIAL oF Gu Carrtaces.—Our readers are aware that 
for some time past the attention of the Admiralty bas been seriously 
directed to the grave position in which the country was placed by 
the want of a gun carriage capable of working the present heavy 
artillery on board ships, It was clear that, however powerful might 
be the guns invented, they were of no use without carriages, and so 
recently two or three different carriages have been designed. The 
iron gun carriage and slide ordered by the Admiralty to be con- 
structed by Commander R. Scott, under the supervision of the 
Commodore-Superintendent of Woolwich Dockyard, bas now just 
been tried on board her Majesty’s ship Research. Besides this iron 
mounting there were two wooden carriages and slides of the service 
pattern, as sealed by the Ordnance Select, Committee, and the new 
pattern carriage and slide of wood proposed to replace those now in 
the service; so that the four 64-ton smooth-bore guns which the 
Research’s battery contains were mounted—two upon the service 
pattern plan and two upon experimental plans, in which there were 
wide differences, Commander Scott’s carriage and slide being of 
iron, and worked by machinery with nine men, and the service and 
experimental patterns being of wood and worked by nineteen men, 
the latter being, however, provided with a rear racer, and similar 
eccentrics to those which were so much approved for the Kearsarge’s 
guns, and which are now tried for the first time in the English navy. 
After testing Commander Scott’s plan by double shooting and firing 
the gun with the heaviest powder charges at high elevations, the 
gun was laid upon a small target (a flag) at 1,000 yards distance, 
and fired at 2 deg. elevation with 20 Ib. charges ; the gun on the same 
side mounted in the usual manner being laid upon the same target, 
under the same conditions, Independent quick firing was com- 
menced; fourteen rounds were fired from the former in 11 min. 
32 sec.; while the latter completed only ten rounds in 11 min. 7sec. 
the last round fracturing various parts of the carriage and very 
much damaging the slide. The two wooden carriages and slides on 
the opposite side of the ship were then tested in a precisely similar 
manner, when the gu mounted upon the new pattern wood carriage 
completed twenty rounds in 22 min. 19sec, and that on the old pat- 
tern in 31 min. 31 sec., the left rear compressor of the latter becoming 
cracked, the right elevating lever detached, and the elevating gear 
letting the gun run down when fired. Commander Scott's carriage 
and slide were then tested, by firing 25 1b. of powder with 5 deg. 
elevation at a distant object, and completed ten rounds in 6 min. 
32 sec., one Compressor only being sufficient to reduce the recoil. 
The new wooden pattern and slide were then tested in a similar 
manner, and completed the same number of rounds in 6 min. 53 sec., 
the recoil being sharp upon the breeching at each round. Tbe gun 
mounted upon Commander Scott’s carriage was worked throughout 
by nine men—the three other guns by nioeteen men. In the last 
day’s firing the slide of the new pattern wood carriage became 
damaged, and showed evident symptoms of decay. 

Ixprovep Apparatus FoR Workinc Mines.—At the Manchester 
Geological Society’s monthly meeting, on Tuesday (Mr. W. R. Barr 
in the chair), Mr. J. Dickinson read a paper, contributed by M. 
Brecquet, on M. Dumas’ Electric Lamp. The lamp was described 
as consisting of an induction coil enclosed in a box, the front of 
which exhibits a tube of uranian glass, about afoot long. The 
negative and positive points of the coil of platinum are introduced 
one at one end of the tube, and the other at the other end. A 
vacuum is preserved in the tube, and by turning a screw the electric 
current passes from one point to the other, and so produces an electric 
light. Mr. Dickinson said the light was by no means equal to that 
of the Davy lamp, but it was sufficient to grope one’s way with. 
The lamp was a cumbrous affair, and though it was not at present 
of practical use, he believed the invention contained the germ of 
something that might be of great utility.—M. Clegg Livesey said 
that in addition to its size and weight, its cost (about £10) was also 
against it; but M. Brecquet thought it advisable that every colliery 
that every colliery should be provided with one for use in case of 
accident. They were already supplied for that purpose to many of 
the collieries in France and Belgium. M. Brecquet also hoped to 
improve the lamp, lessen its size, and make it cheaper. Mr. Green- 
well said that Mr. Binney had written to him, stating that he thought 
workmen could not have a safer — than Stephenson's or any other 
which went out when there was danger. He (Mr. Greenwell) had 
observed that no danger would arise from Dumas’ lamp from igni- 
tion, because there could be no ignition of the surrounding air or 
gas. In case of the fracture of the glass tube, the vacuum would be 
destroyed, and the admission of air would extinguish the light.— 
Mr. Dickinson also gave a description of Mr. Ansell’s experiments in 
testing for fire-damp. He said that more than a quarter of a century 
ago Dobereiner first noticed an escape of hydrogen from a fissured jar 
over water, and that obse: vation might be termed the starting point 
of the experimental study of gaseous diffusion.—Mr. T. Graham 
eliminated the law of that diffusion by experiments on the molecular 
mobility of gases, and Mr, Ansell proposed to apply the result of 
Mr. Graham’s experiments to the discovery of poisonous gas in 
mines, ships, wells and other places. He effected this by a series of 
apparatus which he thought might hereafter be manufactured on a 
scale not too large for the waistcoat pocket, Though Mr. Ansell’s 
appliances were not at present of much practical utility, and could 
not well be used without the safety lamp, which was of itself a test 
of the presence of foul air, they might be considered as likely to lead 
to very important improvements. 

Tue Recent Reseancnes OF Becqueret.—M. Becquerel, who, 
following in the footsteps of Crosse, has succeeded in forming so 
many natural crystals of insoluble substances, by means of feeble 
currents of electricity, has just published in Paris some more of his 
researches in electro-chemistry. Among other experiments he has 
made a vigorous effort to overcome what is considered an almost im- 

ible chemical feat—the isolation of fluorine. He first formed a 
small spiral of fine platinum wire, on which he placed some small 
pieces of fluoride of calcium, and covered the whole with a bell 
glass. ‘The two ends of the platinum spiral were connected with 
two platinum wires of much larger diameter, passing out through 
air-tight holes in the side of the glass, This arrangement being 
completed, the wires and bell glass were placed over the plate of the 
air pump, and the air exhausted. A current from a powerful 
battery was then passed through the wire, making the platinum 
spiral white hot, and fusing the fluoride of calcium, which appeared 
to undergo partial decomposition from the surplus of the current 
passing through it. On re-admitting the air, and removing the 
glass, the platinum was found to be covered with a grey pellicle, in- 
dicating the action of fluorine, the property this element possesses 
of attacking glass and all the most stable chemical subst 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


909. Eutas Leak, Longton, Staffordshire, ‘“‘ Improved apparatus for col- 
lecting or receiving pulverised flint or dust. "— Petition recorded sy 
March, 1865. 

1025. WitutaM CLARK, Chancery-lane, London, “ Improvements in horse- 
shoes.”—A communication from James Fenner Mallett, New York, U.S.— 
Petition recorded Lith April, 1865. 

1104. Davin Greig, Steam Piough Works, Leeds, Yorkshire, ‘ Improve- 
ments in hinery for ivating land.”—Partly a communication 
from Max Eyth, Sbubra, Egypt. — Petition recurded 2uth April, 1865, 

1174. WILLIAM HENRY SMITH, St. Ann’s-gardens, Haverstuck Hul, Mid- 
diesex, * Improvements in photographiug upon wood, aid in the 
preparation of wood, canvas, silk, ylass, and other substances, for the 
purpose of receiving and retaining impressions.”—Petition recorded 26th 
April, 1865. 

1248, Frepexick CALDWELL, Loughborough, Leicestershire, “A new or 
improved machine or apparavus for tyeiug or winding strings or threads 
upon a certain part or parts of hanks of cotton, silk, linen, thread, 
worsted, merino, or other yarp, previous to dyeiug the same.”"—Petition 
recorded 4th May, 1865. 

1304. James Goopwin, Ardrossan, Ayrshire, N.B., ‘Improvements in cast- 
ing iron girders, aud in apparatus therefor.” 

1306. WiLLiaM TivoU, Great Gcorge-street, Westminster, London, “ Im- 
provements in securing the rails of the permanent way of railways,” 

1307. WinuiaM JaMigson, Ashton-under-Lyne, | hire, * improve 
ments in power looms for weaving, and in apparatus connected there- 
with.” 

1803. Josepn Rock Coorsr, Birmingham, “ Improvements in breech-load- 
ing fire-arms, aud in cartridges tur breech-loading fire-arms.” 

1312. Demas ELLIS and Matrugw Hittas, Dudley Hill, Bradford, York- 
shire, ‘‘ Improvements in apparatus employed in weaving brocaded and 
ornamental fabrics.” —/etitions recurded Lith May, 1865. 

1314. Erienne Lucign Gikanp, Rue de |’Echiquier, Paris, ‘Improved 
machinery for fuiling fur hats aud feit hats.’—A communicativa from 
Onezippe Silvie, Rue du Mouthabor, Paris, 

1316. THOMAS SMITH and Henry JaMEs, Manchester, ‘‘ An improved woven 
fabric.” 

1320. Spencer THoMas GarkeTt, Stoke-upon-Trent, Staffordshire, “ An 
improvement in stoppers and flasks, bottles, and other similar vessels,” 
1822. WiLLiAM CuuBB and SoLuMoN Fxy, Bristol, Somersetshire, “ Im- 
rovements in the means or method of effecting communication 
etween passengers, guard, and engine driver of railway trains while in 

motion.” 

1326. Joun Eppy, Kenford, Devonshire, ** Improvements in ploughs.”— 
Petitions recorded 12th May, 1865. 

1830. ALEXANDER Whik, G k, Renfi 
water gauges and cocks.” 

1332, WiLLIAM SPEACK, Quality-court, Chancery-lane, London, ** Improve- 
ments in the mode of rifling muzzie loading cannon, and in projectiles 
for the same.”— A communication from John Seipel, St. Petersburg, 
Russia, 

1334. Wruttam Cuark, Chancery-lane, London, ** Improvements in 
burners and chimueys,”—A communication from William Resor, Boulevart 
St. Martin, Paris. 

1336. Gkor@k Henry OasTon, Mincing-lane, London, ‘‘ Improvements in 
the manufacture and reburning or revivification of animal charcoal.” 
1338. RICHARD LANGRIDGR, Lempie-street, Bristol, “* Improvewents in the 
means or method of securing or fastening the stiffeners or supports of 
stays, corsets, and otber such like articles of dress.”—Petitions recorded 

18th May, 1865, 

1340. Groner Ennis, St. Helier's, Jersey, ‘‘ Improvements in the construc- 
tion of saw mills.” 

1342. CHAkLES JAMES APrLEBY, Gracechurch-street, London, ‘* Improve- 
ments in steam cranes.” 

1344. Ropert HaRkiLD and Hoxton HaRRILD, Farringdon-street, London, 
** Improvements in printing machines,” 

1846, Juun Daveiisu, Reading, Berkshire, “ Improvements in ovens for 
baking bread."'— Petitions recorded 15th May, 1805. 

1354, HENRY Epwin Dixon, Wolverhampton, Staffordshire, ‘ Improve- 
ments in letter clips or paper holders.” 

1358. WALTKR MONTGOMERIE, Giasgow, Lanarkshire, N.B., ‘ Improve- 
ments in locomotive engines.” — Petitions recorded 16th May, 1865. 

1367. Henry Rusuton, No:thampton-ruad, Cierkenweil, London, ‘The 
application of a certain kind of goats’ hair, in imitation of human hair, 
to the mamutacture of head dresses, moustaches, aud all kings of false 
hair, and the process of preparing the same,” 

1369. CHRISTOPHER SMITH BiLLUPs, Chatteris, Cambridge, ‘* Improved ap- 
paratus for distributing liquid manure.” 

1373. RICHARD ARCHIBALD BROOMAN, Fileet-street, London, ‘ An improved 
method of securing corks or stoppers in botties,”—A communication from 
Gustave Bousigues, Rheims, France. 

1377. James Laine, Dundee, Forfarshire, N.B., “‘ Improvements in sewing 
machines.” 

1378, WitutaM Eassis, Gloucester, ‘‘ Improvements in machinery for 
driving piles.” 

1379. Cyrus Corus, Kennington Park-road, Surrey, “‘ Improvements in 
the construction of bedsteads,”—Petitions recorded 18th May, 1805. 

1382. SAMUEL EBRALL, Shrewsbury, Shropshire, ** Imp: in breech- 
loading fire-arms.” 

1383. THoMaS MaRrsDEN, Pemberton, near Wigan, Lancashire, ‘‘ Certain 
improvements in apparatus to be employed in spinning cotton and other 
fibrous materials.” 

1384. HENRY DE Mornay, Westbourne-grove North, Bayswater, Middlesex, 

_** Improvements iu sewing machines.” 

1385. THoMas RicHARDSON, Newvastie-upon-Tyne, and MARTIN DigpeRicu 
Ruckkk, Leadenhail-street, Loudon, ** Lmprovemeuts in obtaining certain 
compounds of nitrogen and of sulphur.” 

1386. WiuulaM Davey, Imperial Tar Works, White Post-lane, Hackney 
Wick, Middiesex, * Improvements in apparatus for washing or puri- 
fying coal gas and for producing ammoniacal water therefrom.” 

1387, ALFRED VINCENT NEWTON, Chancery-iane, Loudon, “ Improvements 
in the construction of screws and screw-drivers.”—A communication from 
Jean Augustus Ayres, Harford, Connecticut, U.S. 

1388. GueorGsk Reap, dSlinford, Sussex, “ Improvements in manumotive 
carriages.” — Petitions recorded 19th May, 1865. 

1392. WILLIAM KpwakD Newton, Coancery-lane, London, ‘* Improvements 
in apparatus for raising oil and other liquids from deep wells.”—A com- 
munication from Francis Stebbins Pease, Buffalo, New York, U.8, 

1303, Joun AMbROsEK Corrsy, Gracechurch-street, London, “‘ Improvements 
in distilling apparatus.” 

13¥5. WiLLIAM SMITH and Gsores Brown Smit, Kennington, Surrey, 
“ Improvements in wet gas meters.” 

1397. WILLIAM ATTENBUVROUGH, SAMUEL Meg.uor, and Grores BLacksuarn, 
Nottingham, ** lmpr in h Y or apparatus employed in 
circular knitting machines,”—Petitions recorded 20th May, 1865. 

1399. JouN WYLIE and JAMES Rew, Giasgow, Lanarksiure, N B., “* Improve- 
ments in apparatus for the mauufacture of ‘i d gold’ and similar 
paperhangings.” 

1401. Davi vowis and Henry Baitrain, jun., “Improvements in the 
manufacture of wire gauze dish covers, plate covers, window blinds, fire- 
guards and meat sates.” 

1405. Joun Henaxy Jounson, Lincoln’s-inn-fields, London, “ An improved 
apparatus for treezing, iceing, and cooling hquids."—A communication 
from Henry Nicholas Baliewague, Paris. 

1406. WituiamM Hopson, Candlesby House, Spilsby, Lincolnshire, “ Im- 
provements in locks.”—A communication from James Hutson, Janesville, 
Wisconsin, U.S. 

1407. James Moors CLeMeNts, Birmingham, “ Improvements in sewing 
machines.” 

1408. Geonos Furness, Great George-street, Westminster, and Jamns 
SLaTsR, Catherine-terrace, Lansdowne-road, Lambeth, Surrey, ‘* Im- 
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hire, N.B., “ Improvements in 
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rendering its complete isolation more difficult. It has been sug- 
gested, from the experience gained in this experiment, that inten- 
sity currents of electricity will be more likely to produce the 
desired resuit than quantity currents, Becquerel has succeeded in 
obtaining crystals of silicium by means of feeble electrical currents. 
He has discovered also that arsenic, in however smali quantity 
can be easily deposited from its solutions by means of a simple pile,’ 
the liquid being placed in a platinum cup, in which is immersed a 
smal! slip of zine, thus placing in the hands of chemists a simple 
and efficacious test for this deadiy poison. He obtained absolutely 
pure chlorine from hydrochloric acid contained in a U-shaped tube, 
in which were inserted two graphite electrodes, in connection with 
a voltaic battery. The chlorine given off in one of the legs of the 
tube was collected in the usual manner. lodine and bromine were 
obtained in the same simple manuer, although their collection was a 
task of more difficulty, from the low conducting power of these 
substances, and the necessity of dissolving them off the pole of the 
battery as soon as form Bromine required a more powerful 
current for its production than iodine, the iodides, as is well —— 


being decomposed by the most feeble electrical currents. 
crystals of iodine especially, unless dissolved, 
passage of the current by their adhesion to 

they are deposited. 


resist the 





electrode on which : 


Pr H 'y applicable to the cutting off the upper parts of 

piles.” 

1409. Ricuarp MuLuer, Dartford, ArTnuR THomMAs WeLD, Gravesend, 
Kent, aud Joun Fouuiorr Puweit, Albion-place, Hyde Park, London, 
** Improvements in the preparauon of materials for animal charcoal.”— 
Petitions recorded 22nd May, 1865. 

1411. EpwaRD McNaLty, Manchester, ‘ Certain improvements in apparatus 
for cutting or forming screws, which is alo applicable for cutung pipes 
or tubes,” 

1412, Hexry Witps, Manchester, ‘‘ Improvements in the production and 
application of electricity.” 

1413. Isaac Hout, WitutaM Hout, James Hot, and Josepu Mavupg, Bolton, 
1 hire, ** Lunp’ in dyeing and sizeing cotton, silk, woollen, 
aud other yarns,” ] 

1415. Herman Apusr, Primrose-street, Bishopsgate-street, London, “ Im- 
provemeuts in ciocks and time-pieces.” 

1416. Henry Gipss, Hampstead-road, London, “An improvement in 
the manufacture of envelupes.”—Petitions recorded 23rd Muy, 1365. 

1417. THuMas CaLVeRt and Davip MONTGOMERY, Annav, Dumfriesshire, 
** Certain improvements in looms for weaving.” 

1418. Henry Nunn, Lower George-street, Sloane-square, Chelsea, ‘‘ An 
improved le.” 

1420. Jonny Date and ALFRED Parar, Manchester, “ Improvements in 
calico and linen printing.” 

1421, HenRI ADRIBN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, *‘ Improvements in hydraulic cranes."—A communication from 
Alfred Cavenaile, Antwerp, Belgium, 
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1423. Groner Asucrort, King William-street, London, ‘‘ Improvements in 
resses used for pressing cotton, wool, hay, and fibrous materials.” —Peti- 


tions recorded 24th May, 1865. 


Invention Protected for Six Months by the Deposit of 
a Complete Specification. 

1463. Gzoncz Ginson Bussey, Dunn’s-passage Factory, New Oxford-street, 
London, ** An improved method of loading and turning over the shells of 
cartridges, and in the machine used for the same.” — Deposited and recorded 
27th May, 1865. 








Patents on which the 8tamp Duty of £50 has been Paid. 
1687. ALFRED Gisey, Oxford-street, London.—Dated 31st May, 1862. 
1663. Joseru WuitwortH, Manchester.—Dated 2nd June, 1862. 

1684. Giovanni Bartrista TosBLul, Threadneedle-street, London.—Dated 
4th June, 1862. 

1857. Epwarp CaamBers N:cHoLson, Atlas Works, Locksfield, Surrey.— 
Dated 24th June, 1862. 

1699. PexcevaAL Moses Parsons, Blackheath, Kent.—Dated 5th June, 


1862. 
1674, STRINGER Weston, Tenterden, Kent.— Dated 3rd June, 1862. 
1677. ARCHIBALD Hewison Peary, Brighton, Sussex.—Dated 4th June, 


1862. 

1702. Groxek Haprigip, Bootle Village, near Liverpool.—Dated 5th June, 
1862. 

1721. Fernando Giacuosa, Guy’s Cliff Villa, Warwick.—Dated 9th June, 


1745. Jou HETHERINGTON, Manchester —Dated 11th June, 1862. 
1678. Georek Pest and Josep Simpson, Manchester.—Dated 4th June, 


1703. WiLLIAM Epwarp Newron, Chancery-lane, London.—A communica- 
tion.—Dated 5th June, 1562. 

1707, Witttam Ricuarp Jeune, Flower-terrace, Campbell-road, Bow, Mid- 
dlesex.—Dated 6th June, 1862. 


Patents on which the Stamp Duty of £100 has been Paid. 
1219. Jouw Youne and James Staana, Glasgow, Lanarkshire, N.B.—Dated 


3ist May, 1858. 
1239. CHARLES WHEATSTONE, Hammersmith, Middlesex.—Dated 2nd June, 


1858, 
_ CuHarLes Wueatstone, Hammersmith, Middlesex.—Dated 2nd June, 
1858 


1298. Davip MoseLey, Chapel Field Works, Ardwick, Manchester.—Dated 
9th June, 1858. 





Notices to Proceed. 


216. Orto GosseiL, Moorgate-street, London, “Improved apparatus for 
adjusting the weight of railway carriaves and engines.”—A communica- 
tion from Johbaun Heinrich Ehrhardt, Dresden, Saxony.—Petition recorded 
25th January, 1865. 

221. Geonex Haseiting, Southampton-buildings, Chancery-lane, London, 
“ A new process of manufacturing syrup and sugar from maize and other 
cereal grains.~ A communication from Frederick Goessling, Buffalo, New 
York, U.8S.—Petition recorded 26th January, 1865. 

237. JAMES HinD, Liverpool, “ Improvements in the construction of pumps 
for lifting and forcing liquids.” 

Ropext HeLsuaM, Poultry, London, “ A new or improved instrument 
for remeving dirt from the inside of the barrels of keys, and an improve- 
ment in the manufacture of keys.” 

240. CHARLES DK Berous, Strand, Westminster, “ Improvements in fur- 
naces.” 

241, Joun Compr, Leeds, Yorkshire, ‘‘ Improvements in the action and 
arravgement of drilling machines, turning lathes, and other machine 
tools n wh cha'variable speed is required.” —Petitions recorded 27th Janu- 
ar, 1805. 

246. Geoxee Haseiting, Southampton-b gs, Chancery-lane, London, 
* An improved process of manufacturing syrup and sugar from maize, 
starch, and other cereal grain starch.”—A communication from Frederick 
William Goessling, Buffalo, New York, U.S. 

252. Joun Raines, Dukinfield, Cheshire, ** Improvements in mortar mills, 
applicable also to grinding other substances.” 

254, ERasTUS BLAKESLER, New Haven, Connecticut, U.S., “ An improve- 
ment in cartridge boxes for breech loading fire-arms.” 

255. Epwarxp Tuomas Huaeues, Cha:cery-lane, London, “ An improved 
system of drying wool, cotton, and other fibrous materials, ‘and in the 
machinery or apparatus connected therewith.”—A communication from 
Carl Beu and Louis tcher, Dessau, Anhalt Dessau.— Petitions recorded 
28th January, 1865. 

261, WiuLtam (eat, Wakefield, and ApranamM Naytor, Bradford, York- 
shire, ** Improvements in means or apparatus for extracting or expressing 
oil or grease from the greasy waste of tibrous substances, or other sub- 
stances containing oil or grease.” 

262. Joun Gisson, Ryhope Colliery, near Sunderland, Durham, ‘* Improve- 
ments in apparatus for relieving wire ropes from strain when used 
in lifting and lowering weights.” — Petitions recorded 30th January, 1865. 

269. Ricuarp ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in rail and tramways in laying electric telegraph wires, and in composi- 
tions for insulating the same.”—A communication from Jean Arnaud 
Emile Lalouhere, Paris. 

270. WILLIAM Hinkes Cox, Bermondsey, Surrey, “ Improvements in tanning 
hides and skins, and in apparatus employed therein.” 

271. Micuag. Henry, Fleet-street, London, “ Improvements in apparatus 


s0,3: 





790. RicuarD JorpaN GaTLING, Indianapolis, Marion, Indiana, U.S., 
“* Improvements in fire-arms.”—Petition recorded 21st March, 1865. 

821. JosepH Lees, Norwich, and Moses MELLOR, Nottingham, “ Im- 
Pp n hinery or apparatus employed in the manufacture of 
cloth and other fabrics.”—Petition recorded 23rd March, 1865. 

885. WiLLIAM Brookes, Chancers-lane, London, “‘ improvements in file- 
cutting machinery."—A communication from Alfred Weed, Boston, 
Suffolk, Massachusetts, U.S.— Petition recorded 29th March, 1865. 





may be in constant contact in like manner to the buffer heads of a railway 
train. To each is applied a bell in an enclosed compartment in 
connection with the tubular and in each body of a iage there 
is one or more bell-pulls or handles communicating with the bell, and such 
pulls or handles are also in connection with a signal arm or instrument 
applied to each carriage ; hence, when any one of the handles or bell-pulls 
of a carriage is acted on by a passenger, not only will the signal arm be 
projected out so as to be readily seen by the guard, but the bell will be 





973, RoBERT MayNaRD, Whittlesford, Cambridgeshire, “ Imp n 
machinery for cutting the human hair, the same being applicable for 
shearing horses.”—Petition recorded 6th April, 1365. 

1218. WitL1AM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of flock fabrics.”—A communication from the Ame- 
rican Waterproof Cloth Company, New York, U.S,—Petitvon recorded 
lst May, 1865. 

1248, FREDERICK CALDWELL, Loughborough, Leicestershire, ‘‘ A new or 
imp J hine or apparatus for tyeing or winding strings or threads 
upon a certain part or parts of hanks of cotton, silk, linen, thread, 
worsted, merino, or other yarn, previous to dyeing the same.”—Petition 
recorded 4th Mav, 1865. 

1287. Wittiam Jackson, Glasgow, Lanarkshire, N.B., ‘* An improved 
method of mixing gases and vapour, and in the machinery or apparatus 
connected therewith.”—Petition recorded 9th May, 1865. 

1297. Jonn Forses, Perth, N.B., “Improvements in drying malt and 
grain, and in the hinery or app ted therewith." 

1298, James Ms.vin, Prinlaws, Fifeshire N.B., ‘‘ Improvements in Jac- 
quard machines.” — Petitions recorded 10th May, 1865. 

1304. James Goopwin, Ardrossan, Ayrshire, N.B, ‘‘ Improvements in 
casting iron girders, and in apparatus therefor.”"—Pedition recorded 11th 
May, 

1381. James Key Carp, Dundee, Forfarsl.ire, N.B., ‘‘ Improvements in 
sewing machines."— Petition recorded 13th May, 1865. 

1341. WitutaM Deakin, Creat Bar, and JoHN BAGNALL JouNsoN, Tetten- 
hall, near Wolverhampton, Staffordshire, *‘ Certain improvementsin the 
manufacture of gun barrels and ordnauce,.”—Petition recorded 15th May, 
1865. 

1368. TuzopoRE Favucneux, Caversham-road, Kentish Town, Middlesex 
“ Improvements in rotary magneto-electric hines.” — i 
tion from Mr. Henry Brandon, Paris.—Petition recorded 18th May, 











1865. 

13*3. THomas MarspeN, Pemberton, near Wigan, Lancashire, ‘‘ Certain 
improvements in ap; aratus to be employed in spinning cotton and other 
fibrous materials.” — Petition recorded 19th May. 1865. 

1406. WitLiaAM Hopson, Candlesby House, 8, ilshy, Lincolnshire, “ Im- 
provements in lockx,”—A communication from James Hutson, Janesville, 
Wisconsin, U.8.— Petition secorded 22nd May, 1865. 

1414. AL¥XANDER Herr, London, ‘* Improvements in the treatment of 
cliys, and other materials with which they are mixed, when used in the 
manufacture of china, porcelain, earthenware, and other like wares, and 
in ornamenting or decorating china, porcelain, earthenware, and other 
like wares,”~ Petition recorded 23rd May, 1865. 

1417, Tuomas CaLvert and David MonTGoMeRY, Annan, Dumfriesshire. 
N.B., ** Certain improvements in looms for weaving.”—Petilion recorded 
24th May, 1865. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 


List of Specifications Published during the week ending 
Srd June, 1865. 

1764, 2s. 6d. ; 1769, 10d. ; 1771, 10d. ; 1773, 4d.; 1774, 10d. ; 1775, 4d. ; 

3 1778, lod. ; 1782, 8d.; 1784, 10d ; 1785, Is. 4d.; 1788, 8d. ; 
3 1795, 4d. ; 1796, 41.; 1797, 28. 2d.; 1.98, 10d. ; 1799, 1-.; 
1800, 8d. ; 1801, Sd. ; 1802. 6d. ; 1803, Is. 6d. ; 1804, 4d. ; 1805, 1s.. 1506, 
1s. 4d. ; 1807, 1s. 4d. ; 1808, 10d. ; 1809, 1s. 2d ; 1510, 8d. ; 1811, Sd. ; 1812, 
5 1813, 4d. ; 1815, 4d. ; 1816, 4d.; 1817, 10d. ; 1818, 4d ; 1820, 4d. ; 
1821, 10d. ; 1822, Is. 6d. ; 1824, 8d. ; 1825, Sd. ; 1826, 8d. ; 1827, 4d. ; 1828, 
4d. ; 1830, 6d. ; 1831, 4d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
18 ENGINEER, at the office of her Majesty's Commissioners of Patents. 
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Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 
2888. J. Petrie, Rochdale, “ Valves for regulating the flow of steam in 
steam engines.”— Dated 1th November, 1864, 

This invention refers, First, to an improvement upon such piston valves 
as are described in the specification of a patent granted to the present 
patent n conjunction with W. McNaught, dated 27th December, 1856 
(No. 3079). As described in the specification of the aforesaid patent, the 
ring constituting the valve is made in one piece with the boss, which is 








for effecting locomotion or propelling on land.”—A comm from 


ted upon the valve rod. According to the present invention the 





Auguste Bernier and Hyppolite Louis Godard D » Boul t St. 
Martin, Paris. 

274. Ewine Pye Cotqunoun and Joun Parpor Ferris, Laurence Pount- 
ney-hill, Cannon-street, London, “An improved construction of lubricating 
apparatus for steam engine purposes,” 

275. Ewixne Pye Conquuoun and Joun Parpog Ferris, Laurence Pount- 
ney-hill, Cannon-street, London, “ Improvements in the permanent way 
of railways.”—Petitions recorded 31st January, 1865. 

279. Joun Sainty, Burnham Market, Norfoik, “* An improvement in lever 
horse hose and lever corn drills for the hoeing and sowing of wheat and 
turnips, and all other seed and root crops.” 

287, CHARLES ANTHONY WHEELER, Swindon, Wiits, ‘‘ Improvements in fixing 
frost screen awnings and netting, for protecting wall-fruit trees, in fixing 
trellis for training fruit and other trees to walls, and in bricks therefor.” 
— Petitions recorded lst February, 1865. 

288, ALEXANDER SouTuwoop Stocker, Wolverhampton, Staffordshire, 
** Improvements appertaining to reflectors.” 

293. Jonny Maynes, Manchester, ‘‘Certain improvements in looms for 
weaving.” — Petitions recorded 2nd February, 1865. 

300. Groner Huan and Danigu Hurn, Norwich, Norfolk, “ Improvements 
in the manufacture of driving bands or belts for machinery and other 


pur i 
304. Wituiam CLarK, Chancery-lane, London, ‘‘ Improvements in sewing 
hi "mA ication from Edmond Philippe and Dominique 
= Boulevart St. Martin, Paris.—Petitions recorded 3rd February, 





$10. Joun ARTHUR Puituips, Earl’s-court-terrace, Kensington, Middlesex, 
‘* Improvements in the purification of lead to be employed for the manu- 
facture of white lead, red lead, and litharge.” 

818. Epovarp Hortrin, Rue de Ia Fidélité, Paris, ‘‘Certsin improve- 
ments in rendering uninflammable cotton, silk, and other textile fabrics.” 

$14. WiutiaM CLARK, Chancery-lane, London, ‘‘ An improved combustiou 
= communication from Thomas John Linton, Providence, 

hode Island, U.S.—Petitions recorded 4th February, 1865. 

$22. Jasaz Boorn, Hyde-road, Manchester, “improvements in the manu- 
facture of paperhangings.” 

328. ALEXANDER STEVEN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
hydraulic lifting or hoisting apparatus,”—Petitions recorded Oth February, 








“yy ts in thi 


1865. 

386. HeNRi BERNOULLI BaRLow, Manchester, Pp m: 'y 

for breaking the stems of aud preparing flax, hemp, and other fibrous 
bet Mae A ication from Auguste Henri Leveau, Paris.— 
Petition recorded 7th February, 1865. 

360, RICHARD ARCHIBALD BroomAn, Fleet-street, London, ‘New or im- 
proved machinery for the manufacture of wire and other netting.”—A 
communication from Edmond Paul Henri Gondouin, Paris.—Petition 
recorded sth February, 1865. 

382. Henry Emanvkt, St. Paul’s-churchyard, London, “ Improvements in 
boxing, fencing, and cricket :loves, and in cricket pads or guards.” —Peti- 
tion recorded 10th February, 1865. 

404. Wiliam Apams, Carlisle-terrace, Bow, Middlesex, ‘‘ Improvements 
in bogie trucks, used for supporting railway locomotive engines, car- 
riages, and wagons.” Petition recorded 13th February, 1865. 

424. James Puxpsy, Oxford-street, London, “ Improvements in breech- 
loading fire-arms,”— Petition recorded 14th February, 1865. 

447. WitLiaM Epwarp Newton, Chancery-lane, London, “ oe 
in apparatus for distilling petroleum and other volatile liquids, and for 
making gas.”"—A communication from George Hughes Sinclair Duffus, 
New York, U.S.— Petition recorded 16th February, 1865. 

469. Jawns GRanaM, Manchester-road, Werrington, Lancashire, “ Improve- 
ments in treati ducts obtained when coating iron with zinc.”—Peti- 
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789, Jossra SEaMAN, W: p ts in h 8, drags, culti- 
vators, and other similar implements to be used in the cultivation of the 
boil," Petition recorded 16th March, 1865. 





pat forms the said boss and ring in separate portions, the one being 

provided with a part which connects it loosely to the other, but admitting 

the required motion to be given to the valve. The spring for expanding 
the ring he mounts indepeadent of the valve rod, and by these two 
improvements the central position of the said rod is not interfered with. 

Another part of the invention relates to an improvement upon the arrange- 

ment for which letters patent were granted to the present patentee dated 

February 24th, 1858 (No, 365), and consists in a method of communicating 

motion from the governor to the ulating valve. The two valves 

specified under the above patent the patentee still mounts upon the same 
central line, but the governor, by means of levers, imparts a sliding motion 
to a rod which passes into the valve case. 

2891. J. Puiuuips, Great Suffolk-street, Southwark, “‘ Apparatus for the pre- 
vention of accidents in connection with steam borlers."—Dat-d 1th 
November, 1864. 

This invention consists in apparatus for preventing the explosion of 
steam boilers in which a float inside a steam boiler, or in a vessel in com- 
munication therewith, is so arranged in combination with a loaded valve or 
cock, situated outside the boiler, that closes a passage through which the 
water space of the builer, or other receptacle containing water, can communi- 
cate with the fire, that, upon the water jine of the boiler falling below a 
certain level, the said float is caused to act upon and open the said valve or 
cock, so as to allow of the water from the boiler or elsewhere being 
injected upon the fire in order to extinguish the same. The said valve 
may also be so arranged as to be acted upon and opened by the pressure 
of the steam in the boiler, so as to inject water into the fire, 


Crass 2.—TRANSPORT. 





Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Wessels, Boats, Carriages, Carts 


Harness, dc. 

2868. G. ScorE, Clarendon-gardens, Maida-hill, and R, W. Stevier, Soho- 
square, London, ** Means of communication for railway travellers with 
the guard.”—Dated 17th November, 1864. 

This invention consists in placing a machine on the outside of the 
carriage, which machine indicates by a whistle the carriage to which atten- 
tion is required. The First part of the invention consists in placing a 
hollow cone or funnel, made of metal or any suitable material, on the side 
or top of the carriage ; at the apex of this cone is placed a whistle, so that 
the air rushing down the fuunel will cause it to sound. This cone has 
placed at either of the open ends a flap or stop, made of metal, which is 
held up by a pin when the sound is not required ; from the pin which 
holds up the flap or stop, wires or cords are attached, one leading to each 
com, ment, so that any passenger by pulling them may withdraw the 
pin so that the flap or stop may fall, and immediately the whistle will act 
by the carriage passing through the air which is collected by the mouth of 
the funnel. The Second part of the invention consists in placing on one 
or both ends of a shaft or rod, a series of fans or vanes attached to a boss, 
the vanes or fans to be something similar in form to those placed on a six 
or eight-saiied windmill.— Not proceeded with. 

2826. C. Corron, Jersey, and W. NunNN, St. George-street Bast, ** Facilitating 
ication between p gers and guards of railway trains."— 
Dated 12th November, 1864. ; 

For the purposes of this invention a tubular passage is formed io or 
applied to each railway carriage, which passage it is believed will be most 
conveniently situated below tne bodies of the carriages. These tubular 
passages extend at each end beyond the carriages, so that, when several 





ded, and by reason of such bell being in the tubular passage the soun: 
thereof will readily be heard by the guard. The signal A a or ae 
is, as has been proposed, arranged to be held by a catch when once exhi- 
bited, in such manner that it can only be released by the The same 
= can, if necessary, be illuminated for night travelling.—Not proceeded 
wi 


2874. H. Winson, Victoria Works, Blackfriars-road, London, “ Machinery 
Sor sawing, adzing, and boring}holes in sleepers for railways."—Dat:d 
17th November, 1864. 

This invention consists jn machinery constructed, arranged, and com- 
bined in manner hereafter stated, whereby a sleeper is prepared from the 
rough for the reception of the chairs. The patentee takes endless belts 
and inserts uprights the width of the rough sleeper to be prepared. He 
erects six circular saws, under which the endless belts carry the sleepers. 
The two outer saws cut the sleeper to the length required, while the other 
four saws are set in pairs, and in the proper position for making cuts to a 
certain depth in the sleeper, between which cuts, towards the ends of the 
sleepers, the wood is to be removed for the chairs to be seated ; the belt 
then carries the sleeper under two adzes or cutters, or sets of cutters 
revolving horizontally, whereby the wood between the saw cuts last men- 
tioned is removed, and the seats for the chairs are formed. The improved 
boring machine, to which the sleepers, partially prepared as aforesaid, may 
be carried by the endless belt, or which, as the adzing machine, may be 
used independently, is constructed so as to bore the four holes required in 
the sleepers simultaneously. The invention cannot be fully described with- 
out reference to the drawings. 

2890. E. S. Jones, Liverpool, “ Obtaining and applying motive power Sor 
the propulsion of naviguble v-ssels.”— Dated 18th November, 1864. 

The inventors object is to obtain power by forcing or compressing into a 
space or spaces, or a container or contaivers, ia or on the ship, air, or other 
elastic incondensible fluid, at high pressures, either wheu a vessel is in 
port by the employment of a steam engine and pumps, bydraulic or other 
power ; or when the ship is on a voyage, by employii.g smail steam or other 
power to force air into the s)aces or chambers above meutioned, and so as 
to have it stored ready for use whenever required. — Not proceeded with. 
2899. J. MackinTosH. North Bank, Regent's Park, and A. H. TuurGar, 

Norwich, ** Propelling boats’ —Dated 21st November, 1854. 

This invention has tor its ubject improvements in propelling boats, by 
means of which the necessity of looking back to see the direction m which 
the boat goes is obviated, und consists, First, in using two rowlocks, or 
fulcrums, on each side of the boat. Secondly, in using jomted oars, the 
joints of which work between the sad rowlocks or fulcrums, so that, in 
pulling the handles of the oars towards the stern of the boat, the biadcs of 
the vars will be forced through the water in the same direction as the 
handles, thereby obviating the necessity of the rower or rowers turning 
round. ‘Thirdly, the oars are each made in two parts, and in connecting them 
together each flange of the joints or hinges is fastened securely to each 
part of the oar, and united together by a centre pin, thereby forming a 
hinge, as is well understood. The rowlocks are attached to the gunwale of 
the boat, the outer one projecting ab ut 6in. from the inner one, the joint 
of the oar or scull working at about the centre between the two rowlocks. 
2915. T. SHorgy and G. Gipson, South Shields, ‘‘ Reefing and furling sails.” 

—Dated 22nd November, 1864, 

In performing this invention the inventors propose to set the lower 
boom in a bearing or journal fixed in the mast, the boom being extended 
by an axle or shaft to enter therein, the extremity of the shaft being pro- 
vided with a toothed wheel, into and underneath which gears a pinion 
worked by a winch handle, The shaft of this hatdle is supplied with a 
ratchet wheel in which a pall works in order to hold it in position. The 
rear end of the boom is also provided with a projecting axis, which is let 
into a metal bearing having @ bent collar, which coilar 1s held in position 
by a rope to the masthead, and by block tackling to the stern. By these 
arrangements it is evideut that, when the winch handle is turned in the 
proper direction, the boom will be caused to rotate, and thus wind or furl 
the sail, which is allowed to descend by slacking the haulyard from the 
deck.— Not proceeded with, 

2925. G. Prioneav, Percy-street, Fitzroy-square, London, “‘ Apparatus for 
instantaneously releasing horses frum curriages.”—Dated 23rd November, 

G+ 


1864. 

To effect the o' ject of this invention the patentee employs a buckle, 
which is provided with mechanism by which the tongue is moved forward 
and backward. For buckling, the tongue is carried forward, and is held 
in that position by a spring. For unbuckling, an «lbowed lever, acted 
upon by a cord (the end of which is within the reach of the driver) presses 
against the spring, and releases the tougue, which being no longer held 
forward, recedes from the hole of the strap. It will be then easily uuder- 
stood that, if the horse runs on, the traces will be released from the cuilar, 
the shaft tugs will glide away on the shafts, and the horse will be com- 
pletely disconnected. 

2926. J. 8S. Gisporne, Liverpool, ‘‘ Mechanical apparatus by which motion 
can be communicated or transmited from one place to anvther and 
between different parts of a ship or other structure, to exhibit orders, &c.” 
— Dated 23rd November, 1864 

This apparatus consists of three parts :—First, the sending apparatus ; 
Secondly, tne wires, ropes, bands, chains, or jointed rods, which convey 
motion from the sending apparatus to, Thirdiy, the receiving and exhi- 
biting apparatus. The sending apparatus has a pointer and an index with 
the necessary orders inscribed or otherwise formed thereon ; either of these 
is secured on a shaft or spindle free to rotate or rock on its axis, and to 
that part secured there is affixed a handie by which a person may move it 
and bring the desired order and the pointer opposite to each other. On or 
to the said shaft or spindle there is secured a disc wheel, a quadrant, a 
broad ended lever or levers, to which the ends of the two or duplicates of 
two—if it be desired to transmit the same order to more than one place— 
motion communicators are made fast. These said motion communicators 
or transmitters are made of wires, ropes, bands, chains, or pointed rods, 
and pats over friction rollers, or are provided with cranks or their equiva- 
lents, according to the form of the parts through which they are to ve led 
to the receiving apparatus, and as they are conveyed away from the wheel, 
quadrant, lever or levers, from different sides, they move when in use in 
opposite directions, that is, the one from aud the other to the sending end 
of the apparatus. At the receiving end of the apparatus, resting in 
suitable framework, are two parallel shafts free to rotate or rock, to carry 
drums, quadrants, or levers, between which there is stretched, the ends 
being connected, a flexible sheet or web of canvas, or other material, 
having painted or placed thereon the orders corresponding to those at the 
sending end. “he ends of the motion communicators are secured to the 
parallel shafts, drums, quadrants, or levers, or to one of them only, so 
that the motion may rotate or rock them and bring the desired order 
opposite to any open or glazed space in the framework which encloses the 
several working parts at this the said receiving end. 

2931. E. MOLYNEAUX, jun., Bnniskerry, Wicklow, Ireland, ‘‘ Travelling 
railways.” —Dated 24th November, 1364. 

The inventor states chis invention to consist in, First, the methods 
described of elevating the rails, first, by springs, secondly, weighted levers, 
and, thirdly, by canes, Secondly, the methods of producing the forward 
motion of the rails, first, by springs, secondly, by gravitation, and 
thirdly, by mechanism worked by the revolution of the carriage axle,—Not 
proceeded with, 


ee 


Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
2897 J. GaUKROGER and A. GauKROGER, Hebden Bridge, Yorkshire, “ Looms 
Sor weaving.’ - Dated 19th November, 1864, 

This invention relates to the letting-off or weighting motion in looms 
for weaving, and the improvements consist in constructing, arranging, and 
applying self-acting mechanism or apparatus for reducing the weight or 
pressure upon the warp beam gradually, and in proportion as the warp is 
taken off or unwound therefrom during the progress of the weaving.—Vot 
proceeded with. 

2008. H. EckErsuey, Oldham, ‘* Weaving piled fabrics termed satteens."— 
Dated 22na November, 1864. , . 

This invention consists in a peculiar arrang t or int tion of the 
warp and weft threads, which is to be produced by the actiun of the heaids 
asusual. In manufacturing the ordiuary satteen, five shafts or heaids are 
employed, actuated by the tappets of the loom, which cause the weit to 
float or surface pick four times with each course. In the improved arranye- 
ment seven shafts or healds are employed, and the tappets are so arranged 
that six or more fluats are produced with each course, thereby effeciing a 
better covering or face on the cloth.—Not proceeded with. 

2922. J. Payuey and T. RawsTuorng, Preston, “‘ Mules for spinning.”— 
Dated 23rd November, 1864. y 

This inventiou relates to so arranging h as to prod 
rate and distinct motion to the cam shaft of self-acting spinning 
whereby a certainty of action is obtained, and quent p 
break i ts are mainly carried into practical effect by 
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carriages are made up into a train, the ends of these tubular p will 
butt one against the other, so as to form a continuous tubular 
between the guards’ van and all The ends of each of these 


tubular passages are formed telescopic and elastic, or otherwise, 80 as to 
admit of their yielding in like manner to buffers, in order that the ends 





“_ — » 
substituting for the present friction pulleys (which frequently fail in action ) 
a fast and loose pulley on the cam shaft, or a counter shaft, in any conve- 
nient position, and into the cam shaft by wheels for convenience 
of speed ; on to this pair of pulleys the patentees work a small band from 
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the overhead, or any convenient shaft, on which they fix a small pulley for 

the purpose of driving. This is moved from fast to loose pulley, 

and vice versa, by a cam lever or other motion, as convenience may 

dictate, which action can or may be obtained from the screw end of the 

main shaft of the mule. 

2921. P. Garnett, Cleckheat ** Machines for opening and scribbling 
JSibrous substances.” — Dated 23rd November, 1864. 

This invention consists in the application of two or more fancy rollers to 
the main cylinder of the machines for opening and scribbling, commonly 
called Garnett’s waste opener, and Garnett’s wool scribbler, and inapplying 
a stri) per to each fancy roller, and two or more sets of workers to the main 
cylinder; a licker-in and doffer are also applied to the main cylinder, to 
supply and remove the fibrous substanees, The main cylinder and all the 
rollers of the machine are c.ct.u.d with wire; and, in order to reduce the 
cost of grooving and clothing the said rollers, the patentee makes use of 
the following improved tools. In grooving and clothing the cylinders, 
instead of employing a large and expensive lathe, he supporis tie axle of 
the cylinder in bearings in a frame furnished with two or more beds and 
slide rests, having cutting tools placed at opposite points of the circum- 
ference ; by this means the grooves for the inserted toothed wire are cut by 
two or more tools at the same time. In constructing the small rollers em- 
ployed in the machines above described, and in any other machine where 
inserted toothed wire rollers are employed, he applies two or more cutting 
tools acting on opposite points of the circumference to the lathe or other 
tool in which the grooves are being cut. 


3933. J. Eastwoop, Blackburn, and W. WapswortH, Monchester. ‘* Appa- 
ratus to be employed jor finishing cotton pieces in the gray.” —Dated 24th 
November, 1864. 

This invention relates to a process and apparatus for finishing bottom 

jieces in the gray, or before such pieces have undergone the process of 

Cieoching, which the patentees effect by means of the application of steam 

to such cotton pieces, which are carried on rollers to a steam chest or box, 

through and across the inside of which steam chest or box the said cotton 
pieces are caused to travel; inside the steam chest or box, and under the 
cotton piece to be steamed, is or are one or more perforated p'pes, through 
which perforations the steam is admitted to the steam chest or box, and to 
the cotton piece travelling therethrough. The cotton piece, after passing 
through the steam chest or box, is received by a roller and wound therein. 

The effect produced on cotton pieces by the process above described is that 

the size or other stiffening matter used in dressing the yarns from which 

such cotton pieces are woven, and which is shaken loose in such pieces 
du:ing the process of weaving, is again fixed, the finish, stability, and 
handling of thesame being greatly improved. 

2946. W. Warp, Newgate-street, London, ** Table covers.” — Dated 25th 
November, 164. - 

This invention consists in making table covers of two textile fabrics, of 
the same or different texture or appearance, united together back to back 
by button-hole stitching round their edges, made by machinery such as 
described in the specification of letters patent granted to L. Lindley and 
F. Taylor, 4th April, 1862 «No, 957), or by any otber machinery capable of 
producing the same or a similar description of stitching. By this means 
the said table covers are provided with two wearing surfaces of the same or 
of a different texture or appearance, and have an ornamental border pro- 
duced by such before-dcsciibed stitching. 


Crass 4.—AGRICULTURE.— None. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 

2901. W. E. Newton, Chancery-lane, London, “* Improvements applicable to 
JSire-places for heating apartments."—A communication.—Dated 21st 
November, 1864. 

This inventivn consists in making the fire-dogs which ordinarily serve 
only to support the fuel, the media for the supply of heated air and its 
transmission into the apartment. For this purpose these dogs are made 
tubular instead of solid, as heretofore, throughout their whole length, and 
are open at both ends; the air enters cold at one end, and, on becoming 
heated during its passage under the fuel, issues in a heated state into the 
apartment, and is constantly replaced by a fresh draught of cold ar pass- 
ing through the tubes to be heated. 

2924. 8. Prick, Highbury, ‘* Apparatus for lifting or assisting to lift window 
sashes and other like frames.”— Dated 23rd November, 1564. 

At present balance weights are employed to uft or assist in lifting wincow 
sashes of the class known as “ guillotine,” and the object of this invention 
is to substitute for the weights an apparatus which, while p:oducing 
similar cffects, avoids the inconveniences attendant upon the employment 
of weights. The apparatus consists of a spring barrel, to which one end of 
the sash-line, band, cord, or chain, is attached, while the other end is 
attached tg the sash-frame, and is carried over a pulley in the usual 
manner. ‘'o every sash-frame the patentee applies two such apparatuses, 
one for each sash-line. As soon as the sash-frame, supposing it to be 
the under one, is commenced to be raised, the springs come into play, 
lift or assist in lifting the sash, and wind the sash-lines upon the barrels. 

e app is applicable to other frames as well as window-sashes, 
which have an up-anu-down movement. 

2932. J. Kissack, Liverpool, “ Warming and ventilating apparatus.”—Dated 
24th November, 1864. 

In brickwork or masonry, of any suitable external form, erected in any 
convenient place, such asa vault or cellar, at a lower level than the rooms 
or places to be warmed and i d, the patentee forms a furnace or 
fire-place with the bars inclined downwards from the front to the bridge, or 
horizontal, in the usual way. The mouth of this furnace or fire-place, and 
the front of the ash pit, are fitted with doors which can be closed almost 
air-tight, but they are provided with slides or shutters to regulate the 
supply of air to maintain combustion, the object being the economisation 
of fuel. The arch is formed in any suitable way. The heated gases 
or prod of combustion are led over and alongside, or either over 
or alongside, the arch into flues where a number of pipes are dis- 
poset horizontally, or nearly so, These pipes are open at the surface 
of the brickwork or masonry, or, if under cover, they are continued 
to the outside of the main building to receive fresh air, At the 
back end, s:mewhere abvut the bridge of the furnace, they, the said 
pipes, converge and join into one, two, or more main flues, fitted 
with controlling dampers, through which the air heated to any desired 
temperature by regulation of the air admitted to maintain combustion in 
the furnace or fire-place, is led to the place or apartment to be warmed and 
ventilated, the heat imparted to the air being sufficient to cause a con- 
tinuous inward current through the pipes. 


2934. F. Sane, Buckingham-street, Adelphi, London, “ Ventilating cupola 
chandelier. ’— Dated 24th November, 1864. 

In periorming this invention the inventor proposes to fix over each 
chimney of the burners a trumpet-mouthed tube, a series of which con- 
verge to a central vertical tube or flue over the centre chimney, which also 
terminates in a bell mouth. Each of the trumpet-mouthed tubes is 
surrounded by an outer tube, or a casing for the admission of an upward 
current of cold air. These pipes or casings are united in one main tube 
surrounding the vertical hot-air tube from all the burners, and an opening 
or openings is or are made in the hot-air tube near the ceiling for the 
entravce of the outer or surroundivg current of hot air into the hot-air 
tube, Openings are also made at the top of both the outer and inner tubes 
close to tne roof for avy heated a'r outs:de the chandeli-r to pass into the 
flues, The vitiated air is then conducted within the floor or roof to the 
chimney or other convenient outlet. The heat of tie gus is thus carried 
off by single, double, or triple tubes, with cold-air feeders going into a main 
flue, protected by an outer flue of either metal or earthen or stoneware, or 
into an ordinary brick flue.—Not proceeded with. 

2949. J. Grunpy, Tyldesley, Lancashire, ‘* Apparatus for heating rooms, &c 
— Dated zith Nuvember, 1864. 

The pate..tee employs a stove having at the top a pipe or flue communi- 
cating with a chimney, and he places the stove in a cuamber surrouuded by 
brickwork, earthenware, or other suitable material, so as to allow a space 
between the walls and the stove. Near the bottom of the chamber there 
are apertures in the walls for the entrance of cold air to be heated by the 
stove when the fuel is in a state of ignition, aud a: the top of the chamber 
there is or are one or mere pipes fur conveying the heated air to any 
required part of the building. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jin- 
plements of War, or jor Defence, Gun Carriages, &c. 
2816. D. S. SUTHERLAND, Great George-street, Westminster, “ Machinery for 
compressing gunpowder for blasting, &c.”—Dated 11th November, 13864. 
The cbject of this invention is, First, the ical application of 
hydraulic power to the P' of gunpowder for blasting or other 
Purposes. By means of the machinery employed any desired number of 
charges may be P d sinsul ly. The invention al-o relates to the 
manufacture of biasti: g cartridges. For this purpose the patentee encloses 
in a case of paper or suitable material the charge of moulded gunpowder, 
together with a cone of wood or similar substance, the base of which rests 
on the charge, and is of such a diameter as just to enter the blast hole 
bored in the ruck; this cone serves to convey the pre-sure on the explosion 
of the charge unifurmly with the sand with which the hole is fil.ed above 
the cartridge, and to prevent the gases penetrating between the grains. 
2t53. J. P. NoLan, Woolwich, “‘ Manufacture of projectiles by cooling them 
either wholly or partly from the interior.”——Dated 15th November, 1864. 
To effect the object of this invention the patentee takes a shot box or 





























mould of the ordinary construction, for example, and he forms therein the 
mould or shape for the casting of a projectile in any usual manver, but 
leaving holes in the mould at top and bottom, or at opposite sides, for the 
insertion of a pipe. He then inserts a pipe through these holes passing 
through the axis of the mould, and he connects one end of the pipe with 
water at a higher level than the top of the shot box (or with water under 
pressure), and the other end with a waste pipe. He next pours into the 
mould the molteu metal for the casting, admitting water at a lower tem- 
perature than that of the projectile tv the interior pipe (either before or 
just after the metal is poured in , so that it may keep flowing through the 
iuterior of the casting, constantly subtracting heat from the internal layers 
thereof, and thus cool the projectile from the interior. 

2855. T. ResTrut, Palace-equare, Norwood, *‘ Breech-loading fire-arms.”— 

Dated 15th November, 1864. 

This invention cannot be described without reference to the drawings. 

2882. T. A. BLAKELEY, Montpelier-square, London, ** Working guns." —Dated 
18th November, 1864. 

In the specification of former letters patent granted to the Few yo 
patentee, dated 20th December, 1862 (No. 3404) the patentee descri the 
pivotting of guns in or near the centre of the port-hole or embrasure. Now 
he finds that there is some difficulty in working guns so titted, and the 
present improvement courists iv the employment of a counterpoise or weight 
connected to the rear part of the gun. 


Ciass 7.—FURNITURE AND CLOTHING.—Nonz. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2821. F. A. Papps, Bow, London, “ Malt liquors as tonics.”"—Dated 12th 

November, 1864. 

The patentee claims, First, the use (in manner described) of a solution of 
sulphate of quinive or homi quinodine, or other salts of quinine, in 
sulphuric acid as an ingredient in the manufacture of malt liquors as tonics, 
Secondly, the right to aérate or impregnate such malt liquors so prepared 
with carbonic or oxygen gas by any cf the processes already employed in 
the manufacture of sérated water. 

2834. R. Garpner, Westbromwich, ‘‘ Manufacture of wrought iron boilers for 
brewing, washing dc."—Dated 14th November, 1864. 

This invention consists in manufacturing the raid boilers by making the 
sides of one continuous plate of wrousht iron, instead of three or four plates 
joined or rivetted together, as is usual, Or, where the boilers are of great 
depth and capacity, in making the sives of two or more c ntinuous plates 
of wrought iron joined one above the other.— Not pruceeded with, 

2840. J. J. Renous-Cerr, Goldea-square, London, ** Manufacture of manure.” 
~ Dated 14th November, 1864 

In accordance with this invention human or other urine is combined with 
the following matters, viz. :—Pulverised charcoal or pulverised cinders or 
ashes of coal, plaster of Paris, gas oil, and sulphate of iron, with or with- 
out other ingredients suitable for manuring land.— Not proceeded with. 

2842. M. Henry, Fleet-street, London, *‘ Appliances for treating bodily 
injuries, affectwns, and disorders when atmospheric air is to be excluded 
from the part affected.” —A communication. — Dated lath November, 1864. 

These meansor appliances are as follow :—A casing posed of vulcanised 
caoutchone, or of other like flexible material, is made to fit or nearly tofit the 
liwb or portion of the body in which the affected part to be treated is 
situated, and this casing is caused to communicate with a spherical or other- 
wise shaped portable pneumatic receiver, vacuum chamber, or vessel ex- 
hausted of air, furnished with a cock or valve, and capable of being con- 
nected, when required, with an air pump or stationary exhausted receiver 
or other contrivance for exhausting air; it is also provided with a vacuum 
gauge. The flexible casing is open at one or both ends, in order that the 
limb or portion of the body to be encased may be introduced therein ; the 
open end or ends are resilient or springy, 80 that they may be extended 
sufliciently to admic the limb or part of the person to be encased, and 
immediately after it has been admitted they wiil close tightly round it, The 
openings may, however, be tightened by other means. ‘Ihe casing commu- 
nicates with the receiver or vacuum vessel by an incompressible tube. The 
portable vessels or receivers are inv nded to be carried on the person, as 
well as the casing, and are so couwnected therewith that they may be readily 
removed to be exhausted or replaced by fresh ones ; or they may Le in a 
piece with the casing, and take the form of the part to which they are 
applied. When the casing is applied to the person, and a portable vessel 
exhausted of air is counected with it, snd its tap or valve opened, the air 
will be exhausted from the casing or very rmouch rarefied therein, and the 
casing will yield to the external atmospheric pressure, and fit closely round 
the limb or part of the body, When the gauge indicates that there is too 
great a quantity or density of air in the pneumatic vessel to allow it to act 
efficientiy, it is to be exhausted again, or a fresh exhausted receiver applied. 
The portable appliances are made of a substance impervious to air. 


2846. J. J. Moutiz, Paris, *‘ Treating benzole, or its principal composing 








over the case, he forms the sides of the compartments sloped from the 

beginning of the exposed Pos to the front. The mode of the 

frames cannot be described without reference to the drawings. 

2620. G. G. W. and J. Betsemann, Pentonville, London, “‘ Cases or recepe 
tacks for matches, stamps, cards, dc.”—Dated 22nc October, 1864. 

This invention consists in Constructing cases or receptacles for matches, 
stamps, cards, and other articles, of two cylindrical, oval, or other conve- 
niently-shaped cases, one of which is made to slide within the other. The 
outer case is closed at one end, and the inner case at both ends ; a recess 
is formed in that end of the inner case which comes against the ciosed end 
of the outer case, to receive a spiral or other spring. A portion of the sido 
of the inner case is removed, in order that matches, stamps, cards, or other 
articles, may be placed therein and taken out as required. One of the cases 
carries a pin or stud, which slides in a slot in the other case, and acts as a 
guide. To close the case the inner case is pushed into the outer cxse to 
the further end thereof, when a spring catch takes into a hole in the inuer 
case and holds it; to open the case, it is only necessary to press down a 
button or stud to release the catch, when the spiral or other spring will 
force out the inner case and expose the articles therein ; the slot before 
mentioned does not extend to the end of the case, so that the inner case is 
prevented coming out altogether, —Not proceeded with, 

2621. J. Sourp, Nelson square, Blackfriars-road, ** Dredging machine."—A 
communication. — Dated 22nd October. 1864. 

The machine, by mean» of which the inventor intends to cleanse the high 
and low flowings and floodings of rivers, canals, and other waters, is com- 
posed of thick wooden supports or pilasters, solidly bound together by 
rafters, distant from each other a little more than one and a quarter 
English yards. These pilasters bear and have in front a flat iron ban , 
ending in a point, and intended, while sinking into the ground over wh 
the waters flow, to fix up the machinery, which can be easily done b: 
means of anchors, according to the nature of the ground and the strengt 
of the current. At the extremity of the pilasters, and forming with them 
a right angle on the endorsing side, are other pilasters horizontally fixed, 
and of similar strength, bound to the weer part of the vertical pilasters 
by wooden logs at an ungle of 45 deg. The whole system or machinery is 
bound together horizontally by iron-bound cross bars, and vertically by one 
only. An upper cross beam, varying in length, serves for removiug or 
trausporting the machine, which can be worked vm | by three men on a 
space of from five to seven English yards. Kings fixed in the iron bandage 
serve for fastening the anchors necessary for holding the machive fast in a 
large flood or current of water. The length of this dredging machine 
varies ding to the diff widths of the streams and currents of 
water. This length is composed in all cases of a fixed particle, and a 
moving one, and the latter is formed of filters, bound to the fixed cle 
by the means of lidation g liy in use, The machinery, according 
tou the case required, may be made of wood or sheet iron, and can be easily 
fixed up in any rivers, streams, canals, or other waters. The sole motive 
power is the water, which, meeting with an obstacle in the dredging ma- 
chine, finally finds an issue, after having sought for it in the space sepa- 
rating the extremity of the dredge from the bottom of the current, and 
into which the water rushes with a violence which carries off every particle 
ot deposit or sedi i ded with, 


t.—Not p 
2631. J. W. Scorr, Worcester, “* Improved means of attaching buttons to gar- 
ments and other articles, and improved tools for fastening the same."— 
Dated 24th October, 1864, 

These improved means of attaching buttons consist of a shank and of a 
dished washer, into the dish or recess of which the end of the shank, after 
having been burred or spread, is received, the burr cr ball and washer 
forming and acting somewhat similarly to a ball-and-socket joint. The 
shank may be attached at its other end directly to the button, or it may be 
connected to a loop or shank on the button. It may consist of a single 
pin, or of wwo or more pins, or of a wire bent into the form of a loop, or 
otherwise. The end of the shank not connected to the button is passed 
through the article to which it is to be hed, then through a hole in the 
dishea washer, after which a ball, burr, or spreading is formed thereon, 
which lies in the dish or concavity, and is free to move therein. This 
burring, spreading, or balling of the end of the shank may ve effected by 
any ordinary tool. ‘The special tools employed in carrying out this inven- 
tion cannot be described without reference to the drawings. 

2633. H Bateman, Barnes, and E. G. Garrarp, Vauxhall, Surrey, “ Con- 
struction of pumps.” — Dated 24th October, 1864. 

This inveution reiates to that description of pump which is usually 
termed a rotary pump, and consists in the adaptation to the purposes of 
pumping or forcing of a modification of an improved construction of steam 
engine, for which the aforesaid H. Bateman has already obtained letters 
patent, bearing date March 16\b, 1854, No, 672. The improved pump con- 
sists of « circular annular chamber, constructed with two castings, with 
semicircular grooves or spaces formed in them, to that, when the two cast- 
ings are brought togevher, a circular annular chamber is produced, in 
which works a disc or piston, made water-tight by means of suitable 
metallic packing. This piston is attached to a hollow boss mounted on a 
central shaft, which passes through stuffing-boxes formed ou the sides of 
the cylinder casing, at the central part of which there are water chambers, 
with which the supply and delivery pipes of the pump communicate. 
Spaces are cut out of each side of the hollow boss (which carries the 
piston), and these spaces icate in ion with the openings of 
the water chamber as the piston moves round. Two transverse di 




















hydrocarbons, such as benzine, totuene, or zylenc.”—Duted Lith November, 


1864. 

Hitherto for comb:ning on a manufacturing scale the said hydrocarbons 
with nitric acid, in order to obtain nitro-benzine, introtoluen, and nitro- 
xylene, the nitric acid and the hydrocarbon (whether benzole, benzine, 
toluene, or xylene) were brought together while in the cold state. ‘his 
invention consists in combiving them, while in the heated state, with either 
the acid or the hydrocarbon, or both, being heated to the required degree, 
and the process taking place either at the ordinary atmospheric pressure, or 
under an increased pressure, as in the closed vessel.— Not proceeded with. 
2852. A. Wat, Clapton, London, “‘ Combination of materials to be used as 

Suel."—Dated 15th November, 1864. 

This invention cousists in improvements on a former invention patented 
by the present patentee, and dated 24th February, 1864. ‘The patentee 
manufactures the improved fuel by combiuing coal, coke, charcoal, or other 
carbonaceous matter, or wood, its débris, turf, peat, sawdust, hgnite, bog 
moss, or other ligneous matter, or both a carbonaceous aud a ligneous 
matter, with 1B or its I ds, or baryta or lime, chalks, 
sulphate of lime, oyster shell, or other salt or compound of lime 
or other calcareous suhstance, or with two or more of these matters, and to 
these he mostly adds tar, pitch, rosin, oil, naphthaline, sty: optines, or 
other unctuous oleaginous hydro carbonaceous or fatty matters, or two or 
more of such matters. He mixes the ingredients intimately together, some 
times with water or other liquid, in certain proportions. 

2854. J. Rownry Wells-street, Camberwell, “ Manufacture of printers’ ink.” 
Dated 15th November, 1864. 

The patentee combining the product obtained from cotton oil or fat with 
resin oil or other oils, and with other ingredients, such as are now employed 
in the manufacture of printers’ ink. 








Ciass 9.—ELECTRICITY.—None, 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads, 

2617. A. Muir, Manchester, “ Screw presses.” —Dated 22nd October, 1804. 

This invention is particularly appneable to duubie-acting horizontal or 
vertical screw presses for baling cotton, but it may be applied for other 
substances. In performi:.g the inveution, when a horizontal press is em- 
ployed, the inventor makes vse of a long trunk, the exterior of which 
corresponds to the size of the bale to be produced; this trunk has lids 
which are easily removed or raised for supplying the cotton to be com- 

ressed, and th inventor places the trunk on edge, so that the sides of the 
pale are accessible for the double press, and at ove end for the single press 
by doors on each side fur roping or banding the bale. Within the trunk is 
a screw with a plunger at each end for « double press. The screw passes 
through a revolving nut in which it is screwed, and through a revolving 
collar mm which there is a fast key which fits in a key groove in the screw, 
to each of which a wheel is fixed, and these wheels have an unequal number 
of teeth. Each wheel is driven by a seperate pinion, one pinion being 
fixed to the driving shaft, and the uther loose ou it, but connected when 
required by aclutch box. When the press is ready for starting, and the 
cotton is in & loose state, the screw is put in motion by the wheel drawn by 
the fast pinion on the driving shaft, and the cotton conti: ues to be com- 
pressed in this manner until the final compression is required ; the second 
pinion is then brought into operation by throwing the clutch box into gear, 
without stopping the press, and then the screw acts differentially, the speed 
being reduced, but the power increased to any desired extent. When a 
vertical press is preferred, he makes use of a similar movement slightly 
altered so as to be able to work it either from a stage above or from the 
ground.—WNot proceeded with. 


2619. W. A. WALBROOK, Mile End, London, “‘ Printers’ composing cases and 
Srames.”—Dated 22nd October, 1864. 

This invention consists, Furst, in constructing the lower composing case 
80 that each row of compartments rests upon that next in front of it, and 
so far covers it as to leave no greater portion exposed then msy 
desirable for convenient manipulation. To prevent the types lying closely 
together at the bettom of the case the patentee makes the bottom so much 
higher at the back than at front, to allow of the types falling forward 
freely ; aud he prefers to accomplish this by making the back. part of the 
case bottom of thicker wood than the frunt part. To lessen the depth of the 
compartments in front, and allow the operator's to move more freely 





itable grooves or ways, in which they can be moved in 

out, are adapted to the annular chamber, and are worked by eccentrics as 
the piston moves round in the cylinder. These transverse discs act as 
stops, to divide the cylinder into separate chambers or compartments, into 
one of which the water will rush behind the piston as it moves forward, 
while the water is expelled from the other compartment or from the front 
of the piston. In this way a lift or force py is constructed which 
will uct equally well in either direction, and does not require a separate 
air vessel. 

2637. H. E, Craven and T. Carrick, Leeds, ** Machinery or apparatus for 
cutting out and pricking the soles and heels of boote and shoes.’'—Dated 
25th October, 1864. 

This invention has for its objects, First, to perform the operation of 
cutting soles or heels of boots and shoes with greater expedition than can 
be dune by machinery now in use. Secondly, to prick the holes required in 
the soles or heels simultaneously with the cperation of cutting. Thirdly, 
to prevent the cutter or cutters from becoming choked ; and, Lastly, to 
avoid spoiling the soles and heels already cut. ‘The patentees effect 
these various objects by adjusting the cutter or cutters of the shapes origi- 
nally used for cutting of soles and heels upon a fixed table secured 
to a suitable framework, and provided with apertures underneath 
the cutters to admit the passage of the leathers cut. A cross-head having 
a reciprocating vertical motion imparted to it by ordinary mechanical 
appliances is placed over the table carrying the cutters. To this cross-head 
they attach a frame containing a block of hard wood (by preference) so 
adjusted that on descent of the cross-head the said block comes directly over 
the cutters, and leather being placed over such cutters the soles or heels 
are effectually cut and drop through the recess formed to receive them. A 
framework of prickers is also (when desired) placed on the wood block, and 
holes are pierced through the soles simultaneously with the operation of 
cutting. By the above arrangement, soles or heels already cut do not fall 
upon tnuose ubout to be cut ; also soles or heels just cut, although resting 
for a moment in the mouth of the cutter, are forced into the recess by each 
descent of the cross-head, and, finaliy, the workman adjusts the Jeather on 
the cutter itself, and can thus cut more quickly and to Ube best advantage, 
that 1s, with the least waste of material. 

2641: E, H. Tayuor, Padeswood, nar Mold, Flintshire, “ Apparatus for 
drawing off or emptying the contents of casks, ships’ tanks, and other 
vessels contuining petroleum, paroffin, d&c.”—Dated 25th October, 1864. 

This invention is carried out as tollows:—To the end, side, or other 
part of the vessel, the imventor fixes a flange and tube by screws, 
riv.ts, or other means, which tube projects into the interior of the 
ves-el, and its interior is screwed as a nut, Into this screwed part of the 
tube he screws a tubular plug, open at the front and closed at the back, 
there being in the body of the plug near the back a number of perfora- 
tions, and at the front end two or more notches or recesses, The end 
part of the discharge tap or pipe is screwei to correspond with the interior 
of the tube fixed to the vessel, and its extreme end has two or more pro- 
jections corresponding with the aforesaid notches in the plate, and when 
the contents of the vessel have to be withdrawn, the projections are 
entered into the notches, and the end of the tap or pipe screwed into the 
tube, and as the projections and notches move together, the plug is un- 
screwed from the tube, thereby allowing the perforations to be open to the 
contents of the vessel, which then escape through the interior of the plug 
to the tap or pipe. When the tap or pipe is required to be moved it is 
unscrewed from the tube, and at the same time it turns the plug and 
draws it into the tube and closes the perforations, so as to make the vessel 
perfectly tight, and thus prevent leakage. For supplying and shutting off 
air to the versels he uses vents formed in a similar manner, the pi 
having the projections being connected to a valve or tap. Similar 
apparatus is also applicable to the mains of water and gas pipes.— Not pro- 
ceeded with. 

2647. R. W. Witton, Oakley-square, St. Pancras, London, ** Construction of 
roofs, walls, partitions, bridges, fences, and the ribs or framing of ships 
and boats.” — Dated 26th October, 1864. 

This invention consists in bending the ribs used in the above construc- 
tions into a serpentine form, so that the sides of the adjoimmg rivs touch 
each other at certain points where they are joined together by bolts, rivets, 
or otherwise. Also in a variation of the same principle, which consists in 
the interuwming of screw-shaped cvils of metal or other material, and used 
in the same manner as the +e: pentine ribs. —Not proceeded with. 

2651, F. Junwer, St. James's-street, Westminster, “ Purses, cigar cases, bags, 
dc."—Dated 26th b 

This invention refers chiefly to. those purses, cigar cases, card cases 
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pocket-books, bags, and the other like articles which are formed of two 
similar parts or halves united by a hinge, and the object of this invention 
is to combine simplicity with lightness of construction and facility of repair 
when necessary. The invention consists, First, in turning the edges of the 
leather or other material of which the body of each of the purse or 
other article is formed, over and round a metal rim or open plate ; and 

Secondly, in securing the metal or other frame which carries the hinge, an 

constitutes the finished edge or frame of each half of the purse to the 

turned-over portion of the leather, and to the metal rim or open plate of 
each half by screws or rivets which are passed through the finished edge or 
frame, and the leather into or through the metal rim or open plate. 

2655. P. A. LecomTs pe FonTaINnEMOREAU, South-street, Finsbury, London, 
“ Manufacture of spectacle frames.”"—A communication.—Dated 26th 
Octob-r, 1564. 

This invention cannot be described without reference to the drawings. 
2656. P. A. Lecomte p& FonTainEMOREAU, South-street, Finsbury, London, 

** Composition for uniting iron with wood, and leather with leather, 
for waterproofing textile fabrics, paper, and cordage, for moulding, &c.” 
—A communication. — Dated 26th October, 1864. 

This invention relates to an improved mode of uniting iron to wood, and 
leather with leather, for waterproofing fibrous substances, and 7 
for manufacturing leather bands and cords or ropes of all sizes, and of any 
required length. To carry out the invention the inventor makes use of a 
solution having gutta-percha for its basis, and which solution is composed 
of about twelve ounces of gutta-percha for every pint and three-quarters of 
sulphate of carbon. It suffices to heat the parts to be joined, and to lay 
some of the position or solution over them, and when they are dried 
they are brought to a fire without flame. 

2658, C. May, Curtain-road, Finsbury London, “‘ Lock fastenings for smelling 
and other bottles."—Dated 26th October, 1864. 

For this purpose, in place of the spring catch commonly used for 
the purpose of securing and holding the covers of smelling and other 
bottles which are released by direct pressure on a stud on the catch, the 

tentee arranges the catch or bolt of the lock so as to move sideways, the 
instrument by which the catch or bolt of the lock is released moving to 
and fro in a slot formed in the collar of the mount, The bolt or catch is 
pressed up by a spiral or other spring, which is readily acted upou by 

ressing the thumb upon the front plate or instrument to release the spring 

It or catch, The mouths of spring-mount smelling bottles are usually 
closed by a disc of ground glass let into the cover, which does not effect- 
ually close the same, and part of these improvements consists in placing a 
dise or ring of cork over the gon, or within the cover of the mount, to 
ensure the perfect closing of the bottle, when the cover is locked down, as 
previously described, 

2659. N. N, L, Lonspaux, Nelson-square, Southwark, “‘ Apparatus for regu- 
lating and controlling the flow or supply of oil or other fluids.” —Dated 
27th October, 1864, 

This invention consists in constructing vessels for the supply or flow of 
fluids in drops, or otherwise, with an air-tight or closely-fitting cover to, 
upon, or against the top or the orifice where they are intended to be filled, 
and with a valve for the discharge or supply therefrom, so contrived that 
the closing or application of the cover shall open the said valve, and the 
opening or removal of the cover shall close it, or permit it to close by its 
weight, or a self-acting arrangement. The invention further consists in 
constructing apparatus with hanical ar ts, in some cases, for 
the intermittent forcing out of small quantities of fluid from vessels as 
above or otherwise constructed, and, in other cases, for the intermittent 
opening and closing of the orifice of discharge, so as to permit the drop- 








2680. A. H. A. Durant, Conservative Club, St. James’, and W. H. P. Gors, 
Hanover Chambers, Buckingham-street, London, ‘‘ Material, or combina- 
tion of materials, to be used for the manufacture of panels and for 
other constructive ."— Dated 29th October, 1864. 

This invention consists, First, in the combination of metal with papier 
maché, by means of paste, glue, white lead, or such other cement or 
adhesive material as will cause the sheets of papier maché to adhere to the 
metal. Another part of the invention consists in combining tow, hemp, or 
other uncut fibrous material, or strips of fibrous woven fabrics, with papier 
maché or paper pulp during the process of manufacture, such tow or other 
fibrous material being previously steeped in a suitable adhe-ive materi] or 
mixture, to cause it to be more thoroughly incorporated with the papier 
maché or paper pulp, the object being to give to the said papier maché or 
an 4 an increased toughness without increasing the weight.—Not proceeded 
with, 


2682. W. CuarK, Chancery-lane, London, “‘ Bolts or fastenings.” —A commu- 
nication —Dated 29th October, \864. 

This invention cannot be described without refi to the drawing 
Not proceeded with. 

2686. G. H. Devereux, London Fields, Hackney, *‘ Syphons.”’"—Dated 29th 
October, 1864. 

In constructing syphons in order to render them self-acting, the patentee 
makes the d ding leg telescopic, an bi therewith a cylinder and 
piston in such a manner that, by drawing out the leg to its greatest length, 
@ partial vacuum wil! be produced in the cylinder, and to supply this vacuum 
the liquid passes up the ascending leg, and is so drawn over, and the syphon 
set in action. 

2689. B. ScaLE, Peckham, Surrey, “* Fitting and mounting chamber utensils.” 
—Dated 31st October, 1864. 

This invention consists in forming a stand on which to place a chamber 
utensil, in order that it may be at a convenient height for sitting down upon 
while using it. 

2690. J. Souomon, Red Lion-square, London, and A. G. Grant, Notting- 
ham,“ Lamps or apparatus for burning magnesium, &c.”—Dated 31st 
October, 1864. 

The object of tnis invention is to feed forward in a constant and regular 
manner the wire which produces the light. As the light is produced by the 
combustion of the wire, and this latter gradually ourns away with a certain 
and uniform speed, according to the thickness of the wire, the feeding 
forward of the wire in a regular manner to a given point, 8» as always to 
keep the spark or ignited end of the wire at the same spot, is a matter of 
great importance. 

2692. J. M. Rowan, Glasgow, ‘‘ Presses for expressing ‘luids.”—Dated 31st 
October, 1364, 


This invention has for its objects to obtain a system of construction 
it 








or foot is, by preference, round, in the centre of which there is a spindle, on 


which the parts composing the inkstand, and hereafter described, are 
mounted. The bottom of the ink holder is formed with three chambers, 
for the reception of the ink vessels, which are coloured to correspond with 
the three chambers, and is free to revolve on the main spindle. The inside 
corner of the ink holder is made immovable, and is somewhat smaller than 
the holder itself, and has a portion cut out, to correspond in size with one 
of the three chambers. The outside cover is placed a short distance above 
the inside cover, and it surrounds the bottom of the ink holder. It is pro- 
vided with a sl.t, to fit over a pin on the bottom of the ink h- Ider, so as to 
keep it in proper position to prevent the colours becoming cisarranged, and 
to ailow the apertures in the outer cover to eGrrespond with the iak boiders. 
Pipes are fitted adjicent to the apertures just’ mentioned, for the reception 
of pens; and there is a pice or pipes to carry a stick or sticks for stirring 
wp theink. The inkstand is lifted by a piece of wire or handle a'tached to 
the centre spindle, and, according to the colour of the ink r¢ quired for use, 
so the aperture in the cover is made to correspond with the vessel contain- 
ing that colour, the cover being set opposite the writer. If, for example, 
red ink is required to be used, the cover must be slightly turned until the 
aperture in the red part of the cover is placed abuve the part cut out of the 
inside cover, and, consequently, above the red ink holder; the box or 
bottom of the ink holder is always turning with its cover. It is the same 
for the other coloured inks. At the time one is open the others will be 
closed, so that it is impossible to dip the pen into the wrong hole; aud 
when the inkstand is not required for use, all the ink holders are closed by a 
movement similar to that which exposes one at atime. Each pen is closed, 
to cor esp nd with its ink; and the holvers for the pens are free to turn 
witu the cover and box; thus each pen is presented for the ink required 
for use. Where copying ink is used, the patentee prefers to distinguish it 
from the black by the colour violet or hiac. 

2723. H. W. Spencer and J. E. Bat, Willow-terrace, Bermondsey, “ Manu- 

Sacturing glue and size.”— Date i 3rd November, 1364. 

This invention consists in the use and application of a close or air-tight 
vessel, containing the glue, size, cr other material to be acted up»n, which 
said vessel 1s connected with a steam boiler by means of pipes or otherwise, 
as convenient, so that the temperature and pressure of the steam in the glue 
or size pau shall be the same, or nearly so, as that iu the steam boiler. 

2726. W. BayLiss, Gracechurch-street, London, ** Machinery for punching, 
pressing, and shearing metals.”"— Dated 3rd November, 1864. 

These improvements may be applied to the machines already in use, if 
necessary, and are confined entirely to the manner of actuating the part that 
carries the punch, shear, or die, and cons'sts in simply forming or applying 
on the front of the moving bolt or slide, that carries the punch, shear, or 
die, a metal support, with end and sile proj-ctions, for guiding a piece of 
steel or iron, o an equivalent thickness to the throw of the cam, or the 
range of action to be given to the tool or die; and to this piece of metal a 





susceptible of adaptation to any desired amount of power, together with 
convenience and efficiency in use. The class of press to which it is intended 
to apply the present invention is on the hydraulic system, and comprises 
one or more vessels to receive the matters from which the oil or other fluid 
is to be expressed placed iu line, and acted on simultaneously ; anJ each ex- 
pressing vessel is fitted with a hydraulic ram and strainer, or piston, 
arranged to thrust out or eject the compound cake of matters after the fluid 
has been expressed therefrom. In order to obtain sufficient pressing power 
without employing a ram and cylinder of a size involving great difficulty 
and uncertainty in its construction, two or more rams and cylinders are used, 
and the lowermost expressing vessel is formed in a casting which rests upon 
the two or more rams.—Not proceeded with. 

2694. E. Epwarps, York buildings, Adelphi, “ Apparatus for mixing and 

rE 








ping or supply to take place in degree accordingly as the i 
ar ts are regulated ese arrang ts ma tly be 
effected by a cam or tappet on a revolving shaft, or other moving part of 
the machinery, acting on a catch or ‘ever, or otherwise, which will give 
or cause the required pressure or action, as above set fortn.—Not proceeded 
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2664. E. J. W. Parnacort, Leeds, “ Manufacture of artificial stone."—Dated 
27th October, 1864. 

The object of this invention is to obtain a factitious stone which may 
take the place of the ordinary turkey, water of Ayre, and Arkansas stones, 
used for sharpening cutting tools, and for kindred purposes. To this end 
the patentee prepares a compound which will admit of being moulded to 
any required form, and when moulded may be hardened and brought to 
the consistency of stone. In carrying out the improved manufacture he 
takes the chips and other fragments and dust obtained in preparing the 
stones used for lithographic purposes, and having reduced this refuse to 
fine granules, he ads thereto fine emery powder, borax, and saltpetre, and 
thoroughly mixes them in « suitable mill. The mixture thus obtained he 
moulds to any required shapes, for example, cutting and polishing tools, 
and he submits the same, tirst, to hydraulic pressure, and then to fur- 
nace heat, whereby the hardness and consistency of stone is imparted to the 
moulded article. 

2665. R. 4. Brooman, Fleet-street, London, “ Sextants and other similar 
instruments for taking observations,"—A communication.—Dated 27th 
October, 1864. 

This invention consists in improvements in these instruments which 
allow of the observer lengthening perpendicularly to the plane of the in- 
strument, according to the requirements of the observation, one or other 
of the direct or reflected images of the terrestrial objects or heavenly bodies, 
the angular distance of which is being measured, or even both these images, 
When the elongated heavenly body is a star, it appears in the form of a 
lumi line perpendicular to the plane of the instrument; when the 
heavenly body is the sun or a planet, it appears as a luminous band, more 
or less broad 4ccording to its diameter. The effects just described are 
obtained by means of a simple apparatus, which the inventor terms an 
elongating glass, or by a modification in the shape, hitherto plain, of the 
mirrors used in reflecting instr t The y apparatus for 
elongating the images, and termed elongating glass, is a converging or 
diverging cylindrical lens placed upon the instrument normally to its 
plane, and perpendicularly to the course of the luminous rays of the object 
to be elongated. By cylindrical lens, he means all lenses the faces of which 
are cut or ground to a cylindrical instead of a spherical curve, as ordinary 
lenses ; the lenses may te plano-convex, plano-concave, double-convex, 
double-concave, or convexe-concave. 

2666. D. LamwLtaw and J. Robertson, Glasgow, * Exhausting, forcing, 
compressing, heating, cooling, and applying wriform bodies." —Dated 
28th October, 1864. 

This invention cannot be described without reference to the drawings. 
2667. W. Jackson, Spring-terrace, York-road, Lambeth, ‘' Arrangement of 

the parts in sewing machimes for using shoemakers’ wax thread for 
sewing on the soles of boots and shoes." — Dated 28th October, 184. 

This invention cannot be described without reference to the drawings. 

2671. J. Goopaut, South Hackney, and P, GoovaLL, Spitalfields, London, 
** Brushes.""— Dated 28th Oct: ber, 1864. 

This invention consists in adapting to the back of the rush to which this 

paratus is to be applied a flexible air chamber, which is maintained dis- 
tended by the action of springs situated within the same, The upper side 
of the said air chamber may be composed of wood, metal, or other suitable 
material, and the sides of leather, gutta-percha, india-rubber, or other 
equivalent elastic and flexible material, The said elastic and flexible sides 
may be secured to the back of the brush, and to the upper side of the said 
air chamber, by nails, rivets, cement, or other suitable attachment, and 
may be ornamented as occasion may require. In the spaces between the 
bristles, or at any convenient point in the face of the brush, according to 
the purpose fer which it is intended to be used, the inventors form holes 
aoe through the back of the brush, and so communicating with the 
nside of the above-named air chamber, the air filling the air chamber 
through the said noles, and being blown out by the pressure i1 the back of 
the brush in the act of brushing, thereby causing the air chamber to 
collapse, and so blow mw | the dust from the article that is being brushed, 
and also cleanse the bristles from the dust that would accumulate among 
them.— Not proceeded with. 

2679. J. L. Davis, Manchester, “ Apparatus for pressing, rolling, or 
shaping metallic articles of irregular form.”"—A communication.— 
Dated 29th October, 1864, 

This invention relates to a novel method and an improved arrangement 
of mechanism designed for the purpose of rolling and shaping metallic 
articles of irregular, and especiaily tapering form, such as spindles, 
skewers, file blanks, and other similar articles, the object being effected by 
i ing or di ishing the pressure of revolving rollers acting upon the 
metal during the process of formation, The First part of these improve- 
ments is more particularly applicable to the formation of flat surfaces, such 
as file blanks, and consists in an arrangement of rollers supported between 
bearings, the upper two of which are duplicates, and of irregular 
diameters, made to suit different thicknesses of metal ; the top roller 
revolves in fixed bearings, and the under or second roller bears or rests 
upon the periphery of a pattern wheel or cam, and is caused 
to rise or fall according to the pattern or undulations formed in 
such wheel, thereby causing a gradually increasing or diminishing 

ressure to be given the rollers to the metal submitted to 

Deir action. The Second part of this invention is more particularly 

te “ : ~ of ~~ articles, such as a ~ blanks, 

or similar pieces of metal iri a gradual tapering 
extremity. The bars of metal to be Mee 2 nepal are secured by 
clips to conical wedges, wuich are actuated by screw shafts, which are 
retained i a head and 


in by ing arms secured to the 
uprights of the aforesaid pressure rollers; Geo ans 

















eee screw shafts are caused to 
revolve, by which means the crosshead and driving gear are caused gradu- 
ally to advance or slide upon the said projecting arm, thereby causing the 
revolv:ng clips —— the a of metal to force it while revoiving 
ja oo the — lers, , or forming it into 
—Not 


u nt pues, rolling, 





g, and for measuring and discharging dough.”—Dated 31st 
October, 1864. 
The patentee claims, First, the novel combination and arrangement of the 
ris of the apparatus described for the purpose of making dough (eutirely 
fermented), and discharging it by mechanical pressure, or by the pressure of 
air or gas in the vessel containing it. Secondly, the apparatus, arranged in 
the manner described, for the purpose of measuring and discharging dough, 
either aérated with carbonic acid gas, or fermented, or partially fermented 
and partially aérated. Thirdly, the addition of alcohol, or substances con- 
taining aicohol, to dough made with water aérated with carbonic acid gas. 

Fourthly, the apparatus described for the purpose of weighing dough. 

Fifthly, the apparatus, arranged as described, for the purpose of measuring 

water, or other fluid ur semi-fluid substances. 

2700. P. A. Roger, Paris, *‘ Apparatus for preventing the extinction of 
lamps, &c.”—A communication.—Dated lst November, 1564. 

This apparatus is intended for preventing the extinction of signal and 
other flames in lamps and similar apparatus by currents of air and sudden 
gusts of wind. It consists of a plate of metal placed above the opening of 
the chimney of the lamp or other apparatus, and carrying a rim or border 
corresponding to this opening. Above the said rim or border is placeda 
disc or second plate, supported by a rod, carrying a knife oscillating in two 
uprights fixed to the first plate, and a balance weight, which may be regu- 
lated at will, so as to keep the cover slightly ra'sed aoove the rim or border 
of the opening. The heat of the flame raises the cover and allows the 
vitiated air to escape, while any curreuts or gusts from without shut the 
cover down and prevent the flame being extinguished. 

4703. W. Aston, Birmingham, “‘ Manufacture of certain descriptions of 
buttons.” —Dated 1st November, 1864. 

This invention relates to the description of buttons known as linen 
buttons, and consists in making the buiton of a front and back shell, the 
front shell having a concentric hole formed in it for receiving a correspoud- 
ing concentric projection on the back shell, and concentrically with such 

jection the forms a hole, for the purpose hereinafter named. 

Both shells are formed with an annular flange or projection, well under- 
stood by workmen accustomed to the manufacture of shell buttons. In 
making a button with these two shells, a small dise of cloth is laid on the 
concentric projection on the face side of the back shell, and the front shell 
is covered with a dise of linen, with its edges gathered in over the edge of 
the said front sh: ll; at the same time a small circular part is removed from 
its centre, a trifle smaller than the hole through the front shell, in order 
that the fabric at that part may also be gathered in and pressed radially back 
around the holeof the shell. These two parts being put together and 
closed over with a strong fabric at the back, leaves the button in a finished 
state, having on the front side a small concentric projection rising from the 
concave face of the button, and through the centre of this concentric projec- 
tion the needle passes in sewing or securing the button to the garment on 
which it is to be used. 

2705. R. Ricuarpson, Hyde Park, London, *‘ Clothing for covering and pro- 
tecting horses, cattle, &c.”— Dated 2nd November, 1864. 

This invention consists in the use of waterproof cioihs or coverings, such 
as tarpaulin chemically pre; ared, and other waterproof fabrics, in place of 
the sacking and other non-water cloths or coverings usualiy employed for 
the purpose of covering and protecting horses, catile, and other dumestic 
animals which are exposed to the weather while grazing or in open cattle 
fulds. The said cloth or covering is to be of such length as to extend from 
the tail to a little over the shoulders of the animal, and to such a distance 
down each side that any raiw or water that may fall upon it will not run on 
to the sides of the animal, but drop off on to the ground. In order to keep 
the said cloths or covering comfortably upon the auimal’s back, the patentee 
provides ropes or cords at each corner, whereby they may be attached to 
each leg ; a crupper may also be employed for the same purpose. In order 
to provide for due venulation, he attaches to the inside of the said cloths or 
coverings, by binding, sewing, or other suitable attachmevt, a .umber of 
ropes or cords—say two or three on each side of the animal, running the 
length of the said cloth covering, the said ropes or corus to be of such 
thickness as to allow a free current of air to pass between the cloth or cover- 
ing and the animal’s back, 

2707. G. Asucrort, Hendon, Sunderland, ‘* Construction of presses employed 
Sor pressing cotton, &e.”— Dated 2nd November, 1864. 

This invention consiets in a mode Of combing the action of steam and 
hydraulic power to presses, whereby the sieam p wer is caused to perfori 
the first part of the pressure when making a stroke in one direction, while 
in the return stroke motion is commuvicated from the steam power to the 
plunger of a force pump, or the plungers of force pumps, sv a8 lo cauce 
water or other fluid to be forced iu.to the hydrawic cylinder of the press, 
and thus give motion to the hydraulic ram, in order to complete the requi- 
site pressure. 

2716. C. W. Warvix and R. McIntyre, Leeds, ** Apparatus for cutting, 
boring, slotting, or drilling metallic or other substances.” —Dated 2nd 
November, 1864. ~ 

This invention has for its object to construct the table, upon which the 
metal or other substance to be operated upon is secured, in such a manuer 
that it may be turned or man@avred in any direction, sv as to cut, bore, 
punch, dril', or form holes in tne metal or other substance in a curvi-inear 
direction. Tne metal or substance to be operated upon is fixed in any con- 
venient manuer on a table, by means of which it is kept in the proper 





ble regulator or small handle is atrached, fur the convenience of the 
workmen. 

2728. E. J. Harrison, Birmingham, ‘‘ Attaching the inside handles of car- 
riage doors to their spindles.” —Dated 4th November, 1864. 

By these im provemen:s the unsightly screw nut, situated at the end of the 
head of the handle, and in the frout thereof, which is commonly employed 
to attach the spiodle to the said handle, is done away with, and a 
— attachment cffected than by the ordinary method.—Not proceeded 
with, 

2729. J. Dopex, Manchester, ‘‘ Manufacture of metal blanks which are to 
be subs quently employed in the manufacture of files."—Dated 4th No- 
vember, 1864. 

This i.vention relates to the manufacture and formation of the pieces of 
metal termed file blanks, the surfaces of which are afterwards cut and made 
into files. The invention relates, First, to that part of the file blank termed 
the tang (the pointed part usualty fitted into the haudle), and consists in 
the use of a series of matrices or dies, one of which is formed in, or sepa- 
rately secured to, a piece attached to the head of a steam or other hommer, 
the other being formed in, or separately secured to, a piece attached to an 
anvil block. In the bead and block, or to the piece attached thereto, cutters 
are secured, which operate in conjunction with each other, and which come 
nearly together when the head and block are at their nearest point, and so 
partially divide the metal from the blade, aud thereby the shoulder is 
formed; a stop at a suitable disiance regulates the quantity of metal. The 
small piece, thus partly separated, is then placed by the workman in the 
matrices above mentioued, which are formed therein of different bevels or 
depths, one to taper the flat sides of the tang, and the other deeper, to taper 
the edxes as required; by turning the tang, end submitting it to the action 
of the respective bevels or tapers, the tang is drawn out tapered and formed 
as required. The Second part of the invention relates to the blade of the 
file, on which the subs. quent cutiing is formed, and consists in the use of a 
similar arrangement of swages, dies, or matrices, one pair being sufficientiy 
deep to act upon and form the edges of the viades, the others closing 
nearer together, to form or shape the flat sides of the blade. These dupii- 
cate dies or swages are secured to or recessed in between them. 

2730. H. B Harris and J. P. THomson, Liverpool, “‘ Cigurs.”—Dated 4th 
November, 1864. 

This iuvention consists in the cutting, punching, drilling, or otherwise 
forming a clear hole, holes, or perforations transversely through the pointed 
end of the cigar with a sharp punch, cr other applicable instrument, dung 
the manufacture of the ciga-, and by so forming a vent to mate the air 
draw freely throueh the cigar, and also to form a cavity internally, toreceive 
the oi] or ocher fluid. 

2731. F. 8S. Ginpert, Whitechapel, London, ** Tools for screw driving, boring, 
and drilling.” —Dated 4th November, 1864. 

This invention consistsin constiuciing tools for screw driving, drilling, 
and boring, as hereafter explained. The patentee fits a nut in the lower enu 
ot the handle, which he forms hollow for che greater part of its length ; and 
he sets in this nut athreaded shaft, at the bottom of which he places a bit, 
drill, or other instrument suitable for the particular work required. Upon 
pressing on the knob of the handle the threaded shaft will be caused to 
rotate, recede into the hoilow of the handle, and the drill or other instru- 
ment will also be rotated. A spring inside the handle forces out the threaded 
shaft when pressure is withdrawn. 

2734. F. Yates, Birmingham, “ Apparatus for generating combustibl: 
gases.” —Dated 4th November, 1864. 

This invention cannot be described without reference to the drawings. 
2735. H. A. Gwynne, Hunover-terrace, Regent's Park, London, “ Centrifugal 

pumps.” —Dat.d 4th November, 1364. 

This iuvention relates, First, to an improved method of moulding parts of 
centrifugal pumps of the usual or other construction, which is also appli- 
cable to the moulding of lke parts for machinery generally. Secondly, to 
improvements in the construetion of centrifugal pumps of the ordivary 
description ; and, Thirdly, to a centrifugal pump of a novel form and construc- 
tion. In carrying out the first part of this invention the patentee cons ructs 
the pump side pattern with one or more loose pieces in front of the suction 
pipe, so that the core may be made in black sand, instead of in the usual 
mauver. The fot valve bux he moulds in one piece, in Jieu of in two sepa- 
rate piec:s joined together, and provides it wi'h a dvor or opening, so that 
the surface whereon the valve rests can be planed and the tap taken cut 
without cisturving the box. He constructs the patrern of the taper or c»n- 
necting pipe, or of other short lengths of pipe, of a tubular form, so that the 
core is made by rawming biack sand inside the pattern, while the exterior 
of the patiern furms the mouid for the outside of the pipe. The rigzers aud 
Standards are moulded from a half pattern, which is fitted to a plate or 
moulding table, and is withdrawn in an accurate manner by means of a rack 
and pinion, screw, or other suitable mecnauical contrivance, fur the mould 
box after the mould has been rammed up. The moulding boxes are made to 
fit each other exactl), so that two boxes, on being placed togetner, will form 
a complete mould. "The discs are mounted in the same manner, bat in that 
case the table turns upside down, aud the pattern is drawn out. The bosses 
of the discs are mounted in special core boxes for the purpose, in Leu of 
making a sand joint, as heretotore practised. The back and froni covers aud 
the glands are moul ed edgewise, 1 lieu of flatwise, as hitherto, and the 
halt patterns are withdrawn by a similar method to that adapted for the 
riggers ; by this means two mould boxes may be made to serve the purpose 
of three. According to the Second head of the invention the suction pipe is 
formed in the shape of a gradual curve, commencing at the mouth of the 
bed piate, and terminating only at the entrance to the dise. He casts the 
journal boxes tor the spindle on to the pump side, so that the covers at 
present in use are dispensed with. In the larger sizes of pumps he places a 
wedge-shaped cure between the suction passage and the outside of the case, 
to make the face for the gland square and to lighten the casting. On the 
back bearing he fits a small cap, so that the old white metal bearing can be 
removed and new metal introduced witn facility. The bed place is cast with 
a flange and a short length of pipe, by which means the separate connecting 
or taper pipe hitherto employed is rendered unnecessary. A short length 
of pipe is placed on the top of the pump, provided with a rea>onabie seg- 
ment, so that ove-half of the pump case can be taken away laterally, aud the 





position under the tool. To this table two ts are din 
a horizontal direution—the one longitudinal, the other rotary, so that, by 
the compound motion, a curvilinear movement of the table, and the metal 
or substance fixed upon it, may be obtained. By adjusting the two nove- 
meuts in combination a variety of curves may be produced by the same 
machine. The longitudinal movement is produced by a rack, or any other 

equivalent and well-known mechanical appliance. 
2722. E. G. Baswer, Chancery-lane, London, *‘ Inkstands.”—A communica- 

tion.—Dated ard November, 1864. : 

The object of this invention 18 to provide an inkstand capable of contain- 
ing several sorts of ink at the same time, as well as @ distinct pen for each 
ink, and it is constructed as follows :—For the sake of clearness the patentee 
limits this deser) to an inkstand intended to contain three so: ts of ink 
—biack, red, blue, for example, The inkstand may be said to be com- 
posed of four distinct parte—ihe 2 < SS bottom of the ink 
, the inside or external cover, the outside cover. The base piate 





dise d and repaired, if necessary, without removing the sucuion or dis- 
char ipes. This tof the invention is applivable to other pipes, or 
igh ne vir be occasionally ivspected inside. The foot 


other a; atus requiring to 
valves pape haw im three different ways; for example :—Waen the 
valve is placed at the bottom of the suction pipe he const: ucts it with one 
round flap, which falls iuto a taper seatiug, a recess being c.st in the side of 
the vaive box, nto which the flap falis back when the pumd is at work, 
leaving a pe: fectly free waterway of toe fuli size of the suctivn pipe. The 
valve can be withdrawn for repairs, and replaced through a doorway, pro- 
viced, for that purpose in the side of the bux. Two snugs are cast 1n the 
box, and a key or wedge is driven in beneath them, in order to fasten the 
flap in its place and allow it freedom of action. In the second instence he 
makes the seativg for the valve on tne bed piate. Ia this case the side of 
the pump is provided with a doorway in such a manner that ready access is 
obtained to the valve. The air is exhausted from the suction pipe by means 
of a small air pump working from the spindle of the disc. Or he has an air- 








June 9, 1865. 


THE ENGINEER 


367 








tight tank, connected by pipes and cocks to the suction pipe, so that on the 
tank being filled with water, and the cocks opened, the air from the pipe is 
with water from the tank; or he makes the bed plate hollow, to 
answer the purpose of a tank ; or he places a valve, according to the Third 
lan, in the discharge or segment pipe above the pump, and proceeds to fill 
he pump in either of the ways last mentioned. He also propsses leaving a 
cirenlar opening in one or both sides of those cases of centrifugal pumps 
which are cast in one piece, the size of such opening or openings being 
sufficient to admit of the removal of the disc therethrough. Plates or covers 
are bolted over these openings after the disc has been replaced. According 
to the Third part of the invention, he proposes constructing a centrifuga! 
pump in such a manner that the water (instead of passing through a wheel 
or d‘se, as at present) is forced, by blades or paddles attached to a spindle, 
direct from the suction pipe. The blades strike the water somewhat after 
the manner of a paddle-wheel, and revolve in a semicircular case on the side 
of the suction pipe, arranged in such a way that the water is not drawn 
round by the back action of the blades, but the whole dower employed is ex- 
pened in forcing the water directly up or along the euction pipe. 


2736. A. J. FRASER, Water-lane, London, “‘ Apparatus for stamping or 
marking vamps., toe-caps, and other parts of boots and shoes.” —Dated 
4th November, 1864. 

In stamping or ma: king vamps and toe-caps of boots and shoes it has been 
usual to do so by means of a tool embracing the whole or part of the design, 
which is represented in prick points; these are imp essed in the leather, and 
leave a mark either for the permanent design or to be afterward stitched in 
the sewing machine, or otherwise. Now, these improvements relate to the 
method of producing the prick points. F ir this purpose the inventor takes 
a piece of brass, stee!, or other metal, and prepares it in form according to 
the form of design desired ; on the face of this piece of metal he raises the 

riek points in manner similar to cutting the teeth of a rasp, and following 
bn outline the design to be stabbed or marked. When holes are to form 
part of the design he also adds punches to the instrument «r apparatus, 
whereby to cut out, at the same time, pieces of the leather.—Wot proceeded 
with. 


2742. J. RB. Crompton, Elton, Lancashire, “‘ Embossing or indenting tissue or 
other paper with a pattern in imitation of laid water marks.” —Datid 
5th November, 1864. 

This invention consists in passing the web of the paper, after leaving the 
wire cloth of the paper machine, between two or more rollers, arranged 
either in pairs or so as to allow of any convenient number of rollers, to 
work against or on the circumference of one roller. Some of the rollers 
have their surfaces ernvraved, r otherwise prepared, with the desired pat- 
tern the patentee wishes to be visible, and in imitation of laid water marke. 
When one roller containing the whole of the pattern or design is used, the 
paper passes between it and another roller, covered, by preference, with 
paper, or other elastic material, so as to form a cushion for the said 
pa of paper to be pressed upon by the roller containing the pattern or 

en. 


2748. A. Estourngavux and L. Boucnamps, Denain, France, ‘* Non-conduct- 
ing com osition for preventing the radiation or transmission of heat or 
cod.” — Dated 7th November, 1884, 

The pateutees claim, First, the ase of boiled linseed oi!, instead of fish or 
other crude oil. Secondly, the use of rye flour, which makes the composi- 
tion of a more porous nawure. Thirdly, the use of wood charcoal in powder 
instead of soot and bene dust charcoal. Fourthly, the use of slimy or gla- 
tinous argiliaceous earth, fre from sand, instead of ordinary argillaceous 
earth. Fifthly, the use of fire-brick clay earth to harden the external com- 
position, so as to prevent heat or cold from passing inwards or outwards 
through it. 

2750. G. Duncan, Liverpool, “ Printing machines.”—Dated 7th November, 
1864, 





This invention relates, First, to feeding that class of printing machines in 
which the cylinders carry the type and rotate in one direction with sheets 
of paper the one afier the other in continuous succession. The inventor 
uses two or more inclined planes, simi ar to the single one now employed to 
carry or support the reams or bulk of paper, and he places them one at the 
back of the other in a straight line from the cylinders. Underneath the 
said inclined planes there is an endless band or web, or several tapes, made 
to travel by rollers or drums, over and by which it and they is or are car- 

The sheets of paper are lifted, pushed, or drawn one after the other 
from the inclined planes by hand, by the pressure and, rubbing, or either of 
them, of a soft pad or friction roiler on the end of a vibrating arm, or other 
suitable means, on to the endless band, web, or tape which travels on its or 
their bearing surface or surfaces towards the cylinder and type. As each 
sheet arrives at the end of the travelling band, web, or tapes, one 
or more friction rollers, affixed on or to vibrating cranks, levers, or 
arms, come down on to or eatcn the sheets at or near the edges thereof, and 
with the assistance of the cylinder carry them into position to receive the 
impression of the type. Secondly, the invention relates to those printing 
machives with horizontal tables and rocking cylinders, the object in view 
being tho important one of enabling printers to print on sheets of different 
sizes in or by the same machine. The leading features of the improved 
machine, as far as the primary motions are co.cerned, are the same as those 
of the sae class of machines now in use. The inventor arranges the type 
tabie, however, to travel backwards and forwards a longer or shorter cis- 
cance, and at the end of each movement to make a short stoppage.—WNot pro- 
eeded with. 


2752. D. CuLLEN, Bolton, “ Manufacture of oakum.”—Dated 7th N vember, 
1864. 


This invention relates to the treatment of cordage or ropes for the 
purpose of manufacturing oakum therefrom by opening them and separating 
the fibres ; the apparatus employed is also applicable to the opening or 
“teasing” of wool, hair, or other similar fibrous materials in the raw 
state, or which may have been previously manufactured. The invention 
consists in an arrangement of apparatus designed for the above purpose, 
which is constructed thus :—Two heated rollers are placed close together, 
one above the other, in front of which is a small iron apron to maintain 
the rope or cordage in its place ; opposite these rollers is aslotted revolving 
disc, half the diameter only of which is presenced to the rollers at a time 
this di-c rotates on a centre, and beyond and opposed to this disc is another 
revolving disc working on a diagonal shaft, half the face of the disc being 
at an angle of about twenty degrees from the other half taken at the 
centre ; the angle may be regulated according to requirements. The face 
of this disc is furnished with rows of teeth, which, as it revolves, fit into 
the slotted disc on the side opposite the rollers projecting partly through 
the slots, and ‘‘ teasing” or tearing the cordage, and as it rotates the teeth 
are withdrawn from the slots and thus clean themselves from the oakum 
or other material. The two discs are connected by pins placed near 
the centre, or as may be convenient. The cordage, rope, or wool, passes 
through the heated rollers coming in contact with the teeth, which 
thoroughly tease, tear, and open it, the slotted disc clearing the toothed 
one, and throwing the oakum or opened material down on the contrary 
side to the rollers.—Not proceeded with. 


2754. A. STRVEN. Glasgow, * Improvements relating to hydraulic presses.”” — 
Dated 7th November, 1864. 

In practising this invention, in the case of an oil press, for example, 
there is fitted, in connection with the pipes leading from the pumps to the 
press cylinder or cylinders, one or more supplementary or reserve cylinders, 
the ram of which is loaded by dead weight, or by means of weighted levers, 
to the maximum pressure to which the press is to be worked. This reserve 
cylinder, being made of a suitable size, is to have the fluid pumped into it 
after each pressing operation, until the load on it is raised a pre-determined 
height ; and, on the next pressing operation being commenced, the full 
pres-ure will by it be at once brought to bear, and the press will be run up 
with much greater speed than with the ordinary arrangements, while the 
reserve cylinder, acting like the air vessel of a force pump, will greatly 
diminish in the ete cylinder, or cylinders the inequality of pressure or 
jerking action which the pumps tend to produce.—Not proceeded with. 


2757. J. Stack, Manchester, ** Fillers and filtering apparatus.”—Dated 7th 
November, 1864. 

This invention consists, First, in reversing and self-cleaning main service 
filters or filtering apparatus for attaching directly to the house-service water 
pipes, and they are intended to be formed, fitted, and operated in the following 
manner:—The vessel which forms the filter case is closed at one end, and 
fitted with a water-tight closing cover at the other; or it may be a pipe or 
cylinder open at each end, having two water-tight closing covers. In the 
centre of this vessel the inventor places the filtering material, which is held in 
position by a perforated plate fixed above and below it, leaving spaces between 
the said perforated plates and the endsor covers for the water. Each chamber 
of the filter or filtering apparatus thus formed is fitted with an inlet tap and 
junction collar, so that the water from the main can be admitted to both 
chambers alternately. Both chambers are also fitted with draw-off taps, 
through which filtered and unfiltered water may be drawn at pleasure.—Nvt 
proceeded with. 

2758. J. M. and J. Srantey, Sheffield, ‘‘ Blowing cupolas, blast furnaces, 
refineries, smith’s furnaces, refineries, smaith’s fires, and other furnaces.”’— 
Dated 7th November, 18€4. 

This invention relates to an improved mode of blowing cupolas, blast 
furnaces, refineries, smith’s fires, and other furnaces, and consists in passing a 
jet or jets of high pressure superheated steam into the tuyere pipes, the latter 
being formed with open ends for that purpose, and a current of air being 
thereby induced.— Not proceeded with. 


2761. C. T. Burcess, Brentwood, ‘* Portable centrifugal pumps.” —Dated 7th 
November, le 

A ding to this i jon the pat so arranges the pump that a rigid 
suction pipe may be conveniently used, the required inclination of the suction 
Pipe to suit the distance of the water below the pump being obtained by the 
movement of the disc or wheel case together with the suction pipe, in place of 
by the turning of the suction pipe separately on its joint or swivel. The 
following is the arrangement he prefers:—The frame on which the pump is 








fixed is furnished with stud axes on each side to receive the carrying wheels ; 
these stud axes are in line with the axis of the dise or wheel which is between 
them, and they receive the shafts by which the pump is connected with the 
portable engine employed in driving it. The pump frame, with the pump and 
suction pipe, are thus all able to turn together about the axes of the carrying 
wheel», and it is thus that the required inclination of the suction pipe is ob- 
tained, 

2762. A. Freup, Lambeth Marsh, Surrey, “ Manufacture of night-lights.”— 
Dated 7th November, 1864. 

In the specification of a former patent granted to the present patentee, dated 
22nd July, 1851 (No. 13696 , there is described the making of night-lights with 
cases of gelatine. These, however, have not been extensively used, for, when 
made in the manner described in the specification of the aforesaid patent, they 
are liable to split. To overcome this inconvenience, in place of putting the 
gelatine case on to the moulded fat or night-light material immediately after 
taking it off the form, on which it is still wet, the patentee takes it off the 
first form, and puts it to dry on to another form of similar shape, but of smaller 
size, so that the case is allowed to contract as it dries, and when dry the fat or 
night-light material is put into it. Cases which are thus allowed freely to con- 
tract before filling will be found much less liable to crack, Also in making 
the cases of gelatine only, as heretofore, he mixes glycerine with the gelatine, 
conveniently in the proportion or about one part of glycerine to fifteen parts of 
gelatine. When this composition is used in the manufacture of cases, they 
will, when dry, be softer and more pliable, and, consequently, les* liable to 
crack than when gelatine only is employed. 

2765. R. Montaeur, Cowley-street, Westminster, “‘ Apparatus for holding 
and regulating the cords or bands of window blinds.”—Dated 8th 
November, 1864. 

The pulley the inventor employs is similar to the ordinary one, but minus 
the spring at the back, and mounted on a slide of the same metal as the pulley 
just below this, and on the same slide, is fixed a metal piece or pin, furnished 
with a head of suitable proportions, in order to retain an india-rubber ring, 
which is passed over it, and which connects the pulley with a small adjusting 
screw, also mounted on a slide ; it is by means of this screw that the tension 
on the cord or band of the window blind is regulated, aided by the india-rubber 
ring. For instance, suppose the cord or band to be adjusted to the blind and 
passed over the sliding pulley of the bracket, by drawing down the slide bear- 
ing the screw the india-rubber ring is acted on and becomes elongated, accord- 
ing to the amount of pressure to which the screw slide is subjected, thus pro- 
ducing a tension on the cord or band of the blind, which may be regulated at 
will, and maintained by turning the screw and thus fixing it.—Not proceeded 
with 
2766. R. Rimmer, Crowe Hall, near Ipswich, “* Apparatus Jor drawing-off 

liquids.” —Dated 8th November. 1864. 

This invention relates to an apparatus designed specially for the purpose of 
drawing-off sparkling wines or aerated waters from bottles without removing 
the cork, but it is also equally applicable for drawing-off “ still ” wines or other 
liqnids where it may be desired to draw-off the contents or part of the contents 
of a bottle without drawing the cork. It may also be used instead of an ordi- 
nary tap for drawing off wines, beer, or other liquids in wood, and will obviate 
the necessity of driving in the bung or of having a vent-peg. The apparatus 
consists, principally, of a metallic tube, having its lower edge sharpened, and 
provided at its upper end with a valve or tap of any ordinary construction, the 
said metallic tube having also two holes formed in the side thereof, one being 
for the admission of air into the bottle or barrel, and the other for egress of the 
liquid therefrom, The distance of the lower hole from the bottom of the tube 
should be rather more than the length of the longest wine cork. The other 
hole should be a little higher up, and above this, and between it and the valve 
or tap, there should be a length of tube about equal to that below the holes. 
In using this instrument or apparatus, the tube is forced, by a screwing motion 
of the hand, through the cork, and pressed down until both holes are below the 
cork ; the valve or tap may then be opened and the contents drawn off. 

2769. L. C. MBAULLE, Caen, France, “Stamping machine.”—Dated 8th 
November, 1864. 

This invention cannot be deser!bed without reference to the drawings. 

2772. A. Becuem, Duisburgh, Prussia, and H, WeprKinn, Dunster-court, 
Mincing-lane, London, ** Rolling metals.”—Dated 8th November, 1864. 

The patentees claim the peculiar arrangement and combination of several sets 
of rolls, in conjunction with a self-acting receiving drum, for the purpose of 
rolling long lengths of wire, and coiling or winding up the same as fast as it is 
rolled, as described. Secondly, the system or mode of rolling long lengths of 
wire direct from billets at one heat, by causing the metal to pass and re-pass 
backwards and forwards through a number of grooves in several sets of rolls 
working in concert, as described. Thirdly, the means for guiding the wire into 
the grooves of the several rolls employed in rolling the same, as described. 
2774 J. Okey, Stroud, “* Boots and shoes.” —Dated 8th November. 1854. 

This invention relates to that description of boot and shoe in which a gusset 
of elastic web is let into the side of the boot or shoe in order to give sufficient 
elasticity and ease, and the object of the invention is to protect such elastic 
gussets from being worn away so rapidly as is now the case owing to their being 
perfectly unprotected. To this end the gusset is covered by an overlapping 
piece of leather or other material, which is kept in its place by means of two, 
three, or more elastic straps which are attached to it, and pass round either the 
back or front of the foot between pieces of leather or other material placed 
inside the boot or shoe for the purpose. It will thus be understood that the 
gusset is not only protected from undue friction, but that the elastic straps or 
bands divide the strain, and therefore preserve the gusset longer than hereto- 
fore.—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 


DISTRICTS. 

(From our own Correspondent.) 

Frinisnep Iron Trave: Quietude: On ’Change in Birmingham and 
Wolverhampton—Pia Inon Trave: Active Condition: Sales 
— Prices very Firm—Tue Suprty or Puppcers: Great 
nerease through the North Staffordshire Strike—Conrerence OF 
Puppiers: Private Deliberatioas—Great Repvotion or Waces 
IN Pennsyivanita: Probable Effect on British Puddlers--Coau 
Trave: L£xcellent Inquiry—Miners ano Sraikes—Painrun Prr 
Acoiwent: Non-use of Machinery to Prevent Over-winding— 
Mauicious Conpuct py AN Enaineman at Coventry: Committal 
to Prison—Harpware Traves: Localities Mentioned: Co-operative 
Lockmakers: Operative Nailmakers — Nortu Srtarrourpsarre 
Inpusta1aL Exuisitios—British anp Foreign Ramway Pianr 
Company: New Shares to be Allotted—Boanv or Tape Returns: 
Metals and Branches Specified. 

Tue quiet condition of the general trade of the country is exerting 
its influence upon the finished iron trade of South Staffordshire. 
Quietude was the prevailing feature of that branch of the market on 
yesterday aang | in Birmingbam, as it was in Wolverhampton 
the a day. The orders that have been received in the past 
week have not been equal in number or value to those that came to 
hand last week. The near approach of Midsummer Quarter-day is 
exercising an unfavourable influence to some extent, but the chief 
cause of the falling-off in the inquiry is found iu the want of anima- 
tion in business generally. Further, the prices that are now 
demanded in South Staffordshire are regarded by purchasers as 
somewhat too high, notwithstanding that the list rates are obtained 
by only a few makers. The specifications for plates are being 
worked out with more rapidity than they are replaced by new in- 
structions; bars are in good request, and sheets experience a steady 
inquiry. 

As in Wolverbampton on Wednesday, so in Birmingham yester- 
day, some encouraging sales of pigs were effected at full prices— 
indeed, in some cases, at an advauce of from 1s. 6d. to 2s. 6d. This 
demand will not, however, be long kept up, unless the finished iron 
trade becomes brisk. In the meantime, the d d is giving rise to 
an increase of make, and stocks that bad accumulated in the posses- 
sion of wealthy producers are being reduced. For melters the in- 
quiries are quite urgent. 

There is no surplus labour of value in the market, excepting 
that which is to be found in North Staffordshire; and that will 
soon be distributed throughout the country. It is much more than 
is necessary to supply the vacancies that are now left; for one of 
the results of the North Staffordshire strike has been considerably 
to increase the supply of puddlers, We should not, perhaps, over- 
estimate the addition, if we were to put down the number of men 
who are now working furnaces as fore and level hands, at from 
80 to 100. The Union allege that they have 300 men still upon 
strike in North Staffordshire, because the masters will pot emplo 
certain prominent members of the strike committee. But on behalf 
of the masters it is stated that there are not more than twenty or 
thirty furnaces at which hands are required, and that these vacancies 
are bein aay filled up. The men who are out are being 
suppor y contributions received from the Brierley Hill 
Executive; but the amount forwarded through that channel last 
week was only about £150—upwards of £50 less than in the pre- 
vious week. Other mone are however, going from separate 











districts in South Staffordshire. During the week a conference of 
iron-workers, connected with the Brierley Hill Executive, has been 
sitting at Tunstall, in North Staffordshire; but what they have 
been doing has not been allowed to transpire, for, contrary to the 
custom that has hitherto prevailed in reference to proceedings of 
their conferences, reporters for the general press Eos not been 
allowed to be present. 

Information has reached this district from America which will 
have the effect of checking any disposition that may be shown by 
the puddlers of this count:y to secure an advance in their wages. 
It is to the effect that the proprietors of the Pennsylvanian iron- 
works have reduced the wages of most of their operatives 25 per 
cent.; and it is announced that they purpose following up that 
reduction with another one to the same extent. The reduction is 
due, it is explained, to the supply of labour since the disbandment 
of the Federal troops, being sufficient to bring down, in the pro- 
portion stated, the very high wages which were being paid during 
the war. It is added that, as a rule, the men have accepted the 
reduction, and that where they have not done so, the works have 
been stopped. 

The coal trade is in an unusually healthy condition. Demand 
good; prices firm, 

At the third day’s sitting of the national conference of miners, at 
Bloomfield, the proposed rules of the Association were discussed, 
Objection was made to that part of the second rule which made it a 
part of the object of the Association “ to assist all districts, lodges, 
or members, when locked-out or driven into an unavoidable strike. ’’ 
The Wigan men were of opinion that this clause of the second 
rule could not be carried out at the option of thecouncil, The meet- 
ing, however, was not unanimous as to what course should be 
p d, some delegates being in favour of the rules as they stood, 
and others advocating that “strikes” should be erased from the 
rules, but “lock-ou's” retained. The president of the council 
(Mr. McDonald) moved, and it was resolved, that the subject should 
be referred to a special meeting of the council. Mr. McDonald was 
unanimously re-e!ected president of the National Association. 

When will the colliery proprietors of this district apply to their 
winding gear the necessary apparatus to prevent the very shocking 
calamities that sometimes occur from over-winding? At the 
Horsley Collieries, near to Tipton, belonging to Messrs. Dixon, 
Ampblet, and Bedford, two skips occupied by, together, sixteen 
men, were yesterday (Thursday) week being lifted from the bed of 
the wagons of the two shafts down which they were about to be 
sent, aud the wagons had been drawn away, when, by some unex~ 
plained cause, the engine, instead of lowering, continued to raise 
the skips to the pulleys over the shafts. One skip wis drawn over, 
and the other caught on the shaft of the pulley. Seven men have 
been seriously injured, and three of them, it is feared, cannot 
recover. The engineman has been arrested. 

A case in which the malicious conduct of an engineer was pain 
fully shown came before the magistrates of Coventry on Monday last 
John Lewis, an engineer, in the employ of Messrs. Newark 
Brothers, timber merchants, had received notice to leave. During 
the last day he was on duty, he bored two or three small holes in the 
supply pipe of the boiler, If the engine had been set to work without 
these holes having been discovered, there would, in all probability, 
have been a serious explosion. The prisoner is committed for tria’. 

The hardware trades of the district are in a moderately active 
state. In Birmingham the manufacturers are experiencing a very 
quiet demand for their respective productions; but in Wolver- 
hampton more business is being done, The japan and tin-plate 
trades are in a good condition in respect of season goods, and the 
brass founders and lock manufacturers are in the receipt of a fair 
inquiry. The co-operative plate lockmakers in that town have 
reduced their price by raising their discount 50 to 60 per cent, 
a with an allowance of 2} per cent, on the nett price for 
cash payments. Their discount is now the same as that of their 
late masters. These terms will Jeave not only no profit but a loss 
upon the manufacture of the description of locks most in use. At 
Willenhall the lockmakers are busy in the rim, dead, and drawback 
descriptions for export, and there is a fair trade doing in pad; mor- 
tice locks, however, are not in great uest. At Bilston trade is 
steady; and at Darlaston the makers of screws, nuts, and the like 
articles, like those of the same class in Wolverhampton, are well 
employed. At Wednesbury the tube trade is active. 

On yesterday (Thursday) week a notice, almost equivalent to the 
proclamation of a strike, was given by the nail makers of the Sedley 
district. ‘The executive sent round a crier to the several places in 
the district, calling upon all those who made “ thousand ” nails not 
to have their work weighed up unless the masters consented to give 
them the full wages, as it was stated that they would take off 10 
per cent. on application on the following Saturday for payment for 
their work. ‘his course has invariably been adopted at the 
beginning of a strike. It was announced, however, on Tuesday 
last that the men had ted the reduction, and a strike was thus 
prevented, 

The Board of Trade Returns for the month of April show a 
considerable decline in the exports of British manufacture and 
produce, both as compared with the previous month, and also with 
the corresponding month of last year. The value of the exports 
rose from under ten millions and a half in January to over 
thirteen millions and three-quarters iu March, but in April it fell 
to £12,071,111, against £13.225,039 in the corresponding month 
of last year, and £11,897,177 in that of 1863. This diminution 
took place in all the principal articles of export. The number of 
arms sent away was, however, nearly double that of April in last 
year, and the value rose from £19,021 to £30,273. Cutlery 
decreased from 431,588 to £31,532, the diminution, though 
so small, being spread over the exports to almost every country. 
Heavy hardwares show a decrease from £41,662 to £38,788, confined 
to the exports to Holland, the Hause Towns, Russia and the 
United States; but the lighter descriptions rose from £263,366 to 
£298,347, raising the aggregate value of the hardwares and cutlery 
exported during the month to £368,667, against £366,616, in thu 
corresponding month of last year. The value of the steam engines 
exported, rose from £122,518 to £169,162, and that of othor 
descriptions of machinery from £204,707 to £254,984, the inorease 
under the former head extending to every country except Spain, 
India, and Brazil, and that under the latter to all save Spain. Tho 
following is the table :— 








Month of April. 
1864 1 











1868. ’ 865. 

Pig and puddled iron.. os .. £127,188 ..£155778 ., £154,543 
Bar, angle, bolt, androd.. .. 237,700 .. 277,061 .. 119 897 
Railway.. +. «2 ++ e+ eo 280,341 .. 830,795 .. 229,651 
Irom Wire .2 oc ef ce ve 39,206 .. 387,004 .. 45,271 
op CAStINGS «oe ve oe oe «68,574 w. «= 58, 76B lw 65,349 
” — and _—s 154,187 .. 170,441 .. 80,428 
o» Wrought .. «oe «+ oo 220,001 .. 281,000 .. 215,965 
oo hse 09 02 00 00 0 9,264 .. 834 .. 1,489 
Steel, unwrought .. «. «+s 81,489 .. 88,978 ., 51,828 
Total .. 1,212,690 1,403,328 064,321 

Copper, unwrought .. .. .. 144,187 .. 88,710 ., 22,736 
» Wane os 270,976 .. 169488 ., 219,837 
MM awuwsee“weo 2a -~. ae. Se 20,018 
442,874 215,985 262,500 

Lead se «+ ce ce oe oe 64,066 .. 87,600 ., 33,864 
Tin, unwrought .. .. «+ + 43,220 .. 36,066 .. 46,987 
Tin plates .. «+ «+ of oe a 164,34L 131 546 


Zino oe co ce oe oe oe Ol .. 9401. 9,253 


The decrease in pig and puddled iron did not extend to the exports 
to France, Russia, and Holland, the principal sources of the demand, 
and hence its smallness, That in bars, &c., extended, on the con- 
trary, to every country except Australia, That in railway iron, 
though so large, was confined to the exports to France, Spain, 
Seu. Sweden, Australia, Canada, and the United States; but then 
the value of the shipments to the last-named country fell from 
£182,172 to £17,397. The increase in castings was limited to the 
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exports to Russia, India, and Australia. There was an increased 
exportation of hoops, sheets, and boiler plates to France, Holland, 
and Prussia; but the exports to all other countries show a decline, 
which, in the aggregate, was so great, as to reduce the value of the 
total exports to an amount less than half that of the exports of the 
corresponding month of last year. In wrought iron the decline was 
less considerable. though it extended to every country except the 
Hanse Towns, Prussia, India, and Australia, Toere was a small 
increase in the exports of steel to France, but to all other countries 
a falling-off. The decrease in unwrought copper extended to every 
country except Belgium and Holland, while the increase in the ex- 
ports of the wrought metal, pure and mixed, extended to every 
country except Turkey. There was an increased exportation of 
lead to France and Australia, but to all other countries a decline, the 
United States being a purchaser to the extent of £530 only, against 
£51,513 in the corresponding month of last year. ‘I'he increase in 
unwrought tin was general, but there was a great falling-off in the 
exports of plates to France, Canada, and the United States. 
‘he import tables as regards the metals stand as follows:— 
1865. 


1864. 

Tons. Tons. 

WOR 2c on Ce 06 te os 210 ce co co co co 8,588 
Btec] .. «2 oe ce ce ce eo 0c ce ce ee ane 
Copper co oc co co oo 18 co 00 co ce oo 1,958 
al oo ce cc co co 2,000 se ee 60 fe oe Bee 
Dime «co co co co co co 1,650 ce ce oe ce oo & 881 
7D 0c a «0 * e- 651 eo 00 ce ec co 422 


The North Staffordshire Industrial Exhibition was opened at 
Hanley on Monday last. As may be inferred, the greater portion 
of the articles exhibited consists of specimens of ceramic art, and 
they are most of them of very beautiful design. The art of work- 
ing in Parian seems to be much extending, and designs in terra 
cotta, chiua, and the like were very numerous. Four models of 
improvements in potters’ stoves are exhibited by local inventors ; 
and speci of mechanical ingenuity are not wanting. The most 
important part of the exhibition is a collection of pottery, and that 
which the promoters have been able to procure is said to be the 
most valuable collection ever seen in the provinces. Wedgwood 
occupies the first place, and the products of Dresden, and other 
places renowned for their skill in this branch of manufacture, are 
well represented. 

A circular bas been received by the shareholders in the British 
and Foreign Railway Plant Company (Limited), resident in this 
district, to the effect that the directors have decided upon again 
increasing the capital of the — by the issue of 5,000 shares 
of £20 each. These shares will only be alloted to the existing 
proprietors. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LiverPoo.: Trial Trip of the Wivern: Mersey Docks and Harbour 
Board: Proposed Bridge over the Mersey : Rejection of the Scheme 
for a Tunnel under the River—StavTe or TravE: Sheffield; Leeds 
—Great Norrnern Rattway—A Monster Steam HAmMeR— 
ContinueD IMPROVEMENT IN THE STATE OF THE MANUFACTUR- 
inc Disrricrs—MAnNcHESTER GEOLOGICAL Socinty—Nortu- 
Eastern Districr: Transference of the Works of Messrs. Palmer, 
of Jarrow, to a Limited Liability Company: The Cleveland Iron 
Trade : Steam Shipbuilding -ANGLO-FRENCH STEAMSHIP COMPANY 
—Humper Ironworks Company—Scorrisn Torics : Steam Ship- 
building on the Clyde: Boriny for Minerals. 

We commence, as usual, with Liverpool. Yesterday week, the 

Wivern, iron-clad ram, sister ship to the Scorpion, built by Laird 

Brothers, of Birkenhead, and purchased from them by the Govern- 

ment, made her preliminary trial trip at the mouth of the river 

Mersey. The Wivetn’s dimensions are—length, 225ft.; breadth, 

424ft.; depth, 20ft. ; tonnage, 1,890 tons ; nominal horse power, 350. 

Her armour consists of 4}in. iron plate and 10in. of teak. The 

thickness of plating is reduced towards the ends so as to ensure 

buoyancy. Her machinery, turrets, and magazines are thoroughly 
protected, and the decks are of iron cemented over. She has two 
turrets, each pierced for two 12-ton 300-pounder Armstrong guns, 
so that the weight of her broadside will be 1,2001b. The turrets, 
which are of Captain Cowper Coles’ principle, are plated with 5}in. 
armour plates doubled at the port-holes, The Wivern is fitted with 
tripod masts on Captain Cowper Coles’ system, and is the first vessel 
in which these masts have been fitted. The great advantage 
afforded by this invention is the substitution of a single iron sup- 
porting tube from each side of the vessel, in place of the usual 
numerous stays and shrouds, and thus interfering much less with 
the training of the guns, more especially in vessels fitted on the 
turret principle, though this advantage will be experienced more or 
less in all war vessels. The speed attained by the Wivern, as the 
mean of two runs, was a little over 10} knots, the engines making 
68 to 70 revolutions, and as this result 1s equal to the performance o 
the Scorpion on her first trial trip, it is expected that when all is in 
order, the Wivern will equal the speed of 11} knots, attained by her 
sister vessel on her trial trip at Pivmouth on the 8th of May. At 
the last sitting of the Mersey Docks and Harbour Board, the works’ 
committee recommended that steps be taken for the obtaining of 
licenses for the chain, &c., testing works at Liverpool and Birken- 
head ; and as to arrangements for the removal of the Great Western 

Railway Company from their present temporary station on the 

Morpeth dock, so as to admit of the enlargement and completion of 

the said dock. ‘The proceedings were contirmed. A letter was read 

from Messrs. Lace, Banner, Gill, and Lace, submitting a preliminary 
plan for a proposed bridge over the Mersey. The chairman said this 
was a scheme seemingly promoted for carrying a bridge from 

Canning-place, near the Custom-house, and, passing along in the 

radius of a circle, thence in a straight line through the Duke’s 

trustee’s yard, and crossing the river not very far from the George's 
landing-stage, proceeded within the radius of a circle, and terminated 
near the market place at Birkenhead. There were three columns in 
the river and one near it to support the bridge, and he believed the 
proposed height was 355ft. above bigh water mark. It would not be 
necessary to go into the plan now, but it might be remitted to the 
consideration of the works’ committee. It seemed to him such a 
structure could hardly be erected without materially interfering with 
the navigation of the river. The letter was then referr:d to the 
works’ committee. The proposed railway under the Mersey bas 
come to grief. The bill was passed by a Commons’ committee, sub- 
ject to a decision from the committee on standing orders on the sub- 
ject of the deposit of £48,000 borrowed for the purpose. The stand- 
ing orders committee, after investigating the facts, bas decided that 
the promoters ought not to be permitted to proceed with the bill. 
The orders received at Shetlield trom the United States for cutlery 
and tools have increased, and most of the houses engaged in that 
market are now well employed. The trade returns tor April give 
the exports of steel to America at only £17,374, as compared with 
£50,579 in April, 1864, and as yet there has been no considerable 
increase of orders for steel; agents, however, report more inquiries. 
The Russian season, which is getting far advanced, has been un- 
usually dull. There is a slackening in the French orders for steel 
and general hardware, and the home orders have fallen off consider- 
ably during the last few weeks. ‘The railway orders are large, but 
the general steel trade is exceedingly quiet. e saw, file, and tool 
branches continue moderately active, the influx of American urders 
counterbalancing the decline in other markets. The Parkgate Iron 
Company bas held its first annual — The company purchased 
the large armour plate and iron works of Messrs. Beale, at Parkgate, 
and Holmes, near Rotherham, together with the land at Kimber- 
worth and in Lincolnshire, having beds of coal ana ironstone. The 
purchase mouey was £150,000, with an addition of £56,858 for pig 
iron in stock. The capital of the company consists of £310,000, 
iu £100 shares, of which only £30 a share is paid up. The nett profits 

during the year amounted to £14,122. The company declared a 

dividend of £2 16s, 3d. per share, being after the rate of 12} per cent. 





per annum on the paid-up capital, free from income tax. This left 
a surplus of £4,669, out of which £1,500 was ordered to be paid to 
the directors, £150 to the auditors, a considerable amount for income 
tax, leaving a balance of £2,000 odd to be carried to the reserve fund. 
The Leeds Chamber of Commerce, reporting upon the iron, machine, 
and engineer tool trades of that town and district, observes :—*“ The 
demand for best iron is not quite so good as before; in low descrip- 
tions there is not much ch The hine makers continue well 
employed, though orders are not so plentiful as last spring. The 
tool makers are busy. Locomotive and railway plant makers are 
well supplied with orders. In cut nails a moderate business has been 
done, but the demand is not quite so brisk.” 

The bill for the amalgamation of the Leeds, Bradford, and Halifax 
Junction and the East Yorkshire Railways with the Great Northern 
has been carried through a C yc ittee, 

A monster steam hammer is in process of erection at the Bolton 
Tron and Steel Works. This hammer is being made by Messrs. 
Nasmyth and Co., of Patricroft, and will strike a blow equal to 75 
tons. This, of course, will require an immense anvil block, and the 
process of casting one for it, weighing 200 tons, was a work of un- 
usual interest. The iron was smelted in two large patent upper 
tuyere cupola furnaces, 24ft. in height and 7ft. in diameter. The 
molten metal was run into the mould in a constant stream, 
supplied alternately from each furnace. The process occupied 
ten hours. The metal was kept in a state of fusion by means 
of burning charcoal until the whole quantity was poured in. 
The anvil block measures 12ft. squate at the base, and 12ft. 6in. 
in depth. The figure is pyramidical, and it is cast base up- 
wards, The metal contains a certain proportion of Bessemer steel. 
The casting was performed under the superintendence of Mr. Ireland, 
of Manchester. ‘The huge casting is not likely to be perfectly cold 
at three months hence, and it will certainly not be reduced to a sufti- 
ciently low temperature to be dealt with undertwo months. When 
cool encugh it will be turned over, as already explained. The bed 
for the reception of the block will be enclosed in a large circular 
wrought iron cylinder, measuring 20ft. in depth and 18ft. diameter. 
This will be sunk in the ground and filled with concrete, and when 
finally deposited in its bed the anvil will appear about 2ft. Gin. above 
the ground. 

The following summary gives the total number relieved in the 
cotton districts by the guardians (out-door) in 1861, and by the 
guardians (out-door) and the local authorities in each month from 
January, 1862, to May, 1865 :— 








1861. 1862. 1863, 1864, 1865. 

January 41,014 69,826 .. 451,343 .. 202,785 .. 119,544 
February .. 39,612 .. 78,843 .. 482,477 .. 203,168 .. 125,885 
Merch ., .- 39,507 .. 101,437 .. 420,243 .. 180,027 .. 111,008 
April .. .. 40232 .. 108,812 .. 362,076 .. 147280 .. 95,763 
May .. .. 38,206 .. 119,459 .. 289,975 116,088 .. 75,784 
June .. .. 38,480 .. 129,774 .. 255,578 .. 100,671 .. 

July + «+ 88,853 + 153,774 .. 213,444 .. 85,910 .. 
August.. .. 37,254 .. 216,437 .. 204,603 . 83,063 

September .. 37,182 .. 277,198 .. 184,126 .. 92,379 .. 

October .. 40,547 .. 371,496 .. 167,678 136,268 .. 
November .. 47,537 .. 458,441 .. 170,268 .. 149,923 .. 
December .. 53,867 .. 485,434 .. 180,298 130,397 .. 


The impetus given by recent events to the cotton trade, which there 
is every reason to believe will be steadily maintained, has enabled all 
but nine of the 170 local committees to either discontinue or give 
notice that they will immediately suspend the distribution of relief. 

At the last monthly meeting of the Manchester Geological Society, 
during a discussion on a paper by Mons. Brecquet on the uses of a 
new lamp for miners, called the Dumas lamp, Mr. E. W. Binney 
said the author's proposal would be appreciated by all scientific men. 
Every man who endeavoured to diminish explosions in mines 
deserved the thanks of the whole public. Although the theories 
propounded by those who had proposed to introduce the electric light 
in close vessels into mines were doubtless right in the abstract, they 
had not yet been practicable. He did not think himself that a 
collier could have a safer lamp than Stephenson’s, or any other 
which went out when taken into an explosive atmosphere. Gas in 
a mine should be swept out as soon as possible, and there should be 
po tampering with it, even by safety lamps. Good ventilation 
properly applied was the first thing. Mixed lights, namely, the use 
of lamps and candles in different parts of the mine, were universally 
condemned. The means of preventing explosions already existed ; 
what was wanted was that they should be properly applied. Other 
gentlemen spoke to the same effect. 

From the north-eastern district we learn that the large ironworks 
of Messrs. Palmer, at Jarrow, are to be turned over to a limited 
liability company. ‘The capital is to be £2,000,000, and the shares 
are £5,000 each. The purchasers are a Manchester firm—the same 
parties who bought Messrs. Bolckow and Vaughan’s works last 
summer. The bargain was closed last week, and the new company 
are to take possession on July Ist. The shares -have all been taken 
by eight persons, of whom Mr, C, M. Palmer is himself one. He will, 
no doubt, continue the management of the works as heretofore. In 
addition to his shares in the company, Mr. Falmer is to receive 
£250,000. The blast furnaces, rolling mills, shipbuilding yards, &c., 
have all been disposed of; but the coal mines with which Mr. 
Palmer is connected are not included in the purchase. The con- 
version of the Jarrow works into a company has long been talked of 
as likely to take place. The iron shipbuilding trade of the Tyne is 
not very brisk just now, and prices are low. The price of pig iron, 
too, is not good (although there has been a slight advance lately), 
but in other departments the iron trade is in a very egg 4 
condition. An iron ship, built by Messrs, Oswald and Co., Hig 
Pallion, for Messrs. Temperley and Dark, of London, to be employed 
in the Baltic trade, came round from the Wear to the Tyne tor her 
engines. ‘These had been constructed at the Elswick Marine Engine 
Works (Thomas Clark and Co.), and were the first marine engines 
they have made since the addition of this branch of industry to their 
establishment. They are of 80-horse power. There are now 74 fur- 
naces in blast in the Cleveland district, while 17 are out of blast; 
there are also 25 furnaces building. Messrs. Schlesinger, Davis, and 
Co., have launched from their yard at Wallsend, an iron screw 
steamer of about 550 tons. The vessel was named the Llandaff, and 
has been built for Welsh owners, by whom it is intended to em- 
ploy the vessel in the coal trade. She is 150ft. long, 24}{t. broad, 
14ft. Yin. deep ; the engines, which are inverted direct-actiug, are fur- 
nished by Messrs. R. Morrison and Co., of the Ouseburn Engine 
Works. This vessel, like most of the modern screw colliers, has 
been built with an inner skin or double bottom for ballasting with 
water, and to class in Lioyd’s registry. Messrs. Schlesinger, Davis, 
and Co. are, in addition to the steamer just launched, building a 
sailing vessel of the highest class, and have already sent away in 
pieces a river steamer, which has been fitted up as a yacht ; another 
screw steamer will be commenced immediately. A screw steamer of 
900 tons has been launched from the shipbuilding yard of Messrs. 
Smith, at the Limekiln Shore, North Shields. The vessel was 
christened the James Southern, by Master Richard Day, and she is 
intended to be employed in the Mediterranean trade. 

The Anglo-French Steamship Company (Limited), is purposed to 
be wound up. At an extraordinary meeting held at Grimsby, the 
chairman stated that arrangements had been made with the Man- 
chester, Sheffield, and Lincolnshire Railway Company, to purchase 
the whole of the property of the Anglo-French Company at an early 
convenient period, and to take all their liabilities. He was not then 
a ge to say what the actual return to the shareholders would be, 

ut probably trom 45 to 50 per cent. However, this would be ascer- 
tained as soon as possible after the books of the company were made 
up to 30th June. 

Ata meeting of the Humber Ironworks Company, the directors 
presented a report, from which the following is an extract :—“ After 
full consideration of the subject of re-organisation or otherwise, it 
has been unanimously resolved :—1. That there is no reason why 
the business purchased by the company may not in future be pro- 
fitably conducted. 2. ‘lhat to this end the existing constitution of 
the company may be sufficiently adapted, with some slight altera- 
tions which can be made by special resolution of the shareholders 








3. That the success of the company will be both hastened and 
increased by the completion of the purchase of the Canada Works, 
4. That an expenditure of about £21,000 in improved and additional 
machinery, and in the formation of a new slip, is of essential import- 
ance. 5. That for the foregoing purposes, and otherwise to place 
the company in first-class credit, it will be desirable to enforce the 
payment of calls in arrear, to make a further call of £5, payable in 
August, and afterwards, at convenient dates, two other calls of 
£2 10s. each, making a total sum of £25 per share. 6. That with 
these resources, not only will the company be able to command 
select and varied business, but to ensure a place in the highest rank 
of similar enterprises.” One of the shareholders moved an amend- 
ment to the effect that the company should be wound up.” To this 
there appeared to be a strong objection, particularly as Mr. Cave, one 
of the committee of shareholders, entered into an elaborate state- 
ment, showing where errors had been committed which could not 
occur again, and concluded by strongly urging the shareholders to 
continue the company, and assuring them that they would yet find it 
a most profitable undertaking. The amendment was ultimatel 
lost by an overwhelming majority, and the report adopted unani- 
mously. The chairman (Mr. E. Watkin, M.P.) expressed himself 
most warmly in favour of the future prospects of the undertaking, 
provided they tided over the present difficulties; and he saw no 
reason why they should not become a most prosperous company. 

We turn to Scotland. Messrs. Tod and Macgregor launched an 
iron paddle steam yacht for his Highness the Viceroy of Egypt, being 
the fifth built for him by the same firm. Her dimensions are:— 
Length of keel and forerake, 220ft.; beam moulded 20ft.; depth, 
9ft.; tonnage, 442 tons, B.m. She is flush-decked, with an after 
saloon 50ft. long, and a forward saloon 40ft. long, with bath rooms, 
&c., all to be fitted up in an elegant style with all conveniences suit- 
able for the climate; and she is to be propelled by a pair of oscillating 
engines of 130-horse power nominal. The vessel glided from the 
ways in fine style, and was named Mukhbir Suroor (or Bringer of 
Glad Tidings) by Miss Hooker, daughter of Mr. Edward Hooker, of 
Sheerness. A select party met afterwards in the model room, and 
partook of wine and cake, amongst whom were Hassanaine Effendi, 
naval architect to his Highness the Viceroy of Egypt, Vamik 
Effendi, Azez Effendi, Rashid Effendi, Mohamed Effendi, Mustafa 
Effendi, Professor Grant, Professor Macquorn Rankine, &c. 
Mes:rs. Hedderwick and Co., Govan, have launched a. screw 
steamer, of 600 tons, B.M. She was named the Japan by Mrs. 
Wake, the wife of Captain J. Wake, of London, the agent for her 
owners. The vessel is intended for the China and Japan trade, and 
is fitted up in a very superior style for first-class passengers. The 
engines, of 85-horse power, will be immediately put on board by 
James Howden and Co., of Scotland-street Engine Works, and the 
vessel is expected to attain a high rate of speed. Messrs. Randolph, 
Elder, and Co., have launched a fine paddle steamship of 2,000 tons, 
for the Pacific Steam Navigation Company. She was named the 
Santiago by Mrs. Hammill. The ship took the water in fine style, 
and was afterwards towed to the harbour, where she will be fitted 
with a pair of the builders’ patent double cylinder expansion engines, 
of 500-horse power. This is the third paddle steamer of the same 
dimensions launched by Messrs. Randolph, Elder, and Co. during the 
last four months for the Pacific Steam Navigation Company. The 
same builders have now under construction fourteen steamships, of 
the aggregate tonnage of 17,000 tons, and have lauuched seven ships, 
of an aggregate of 7,000 tons, since January. At a meeting of the 
Greenock Shipwrights’ Society held last week, it was unanimously 
resolved to memorialise the harbour trustees to provide additional 
graving dock accommodation at this port, in order to meet the in- 
creasing demands made by shipowners to have their vessels repaired 
here. A similar movement is likely to be made by other trades 
interested in the repairing and outfitting of steamers and sailing 
vessels. Mr. James Addie, of Langloan, we understand, has taken a 
lease of the ironstone in the lands of South Gallowhill, in this neigh- 
bourhood, from the proprietor, Mr. James Young, and commenced 
boring operations last week. We understand that Messrs. Scott and 
Co., of Greenock and St. Nazaire, have secured contracts from the 
Russian Government for the building of four large steamers for that 
navy. ‘The engines are likewise to be made and fitted up by the 
same eminent builders. 


THE METAL MARKET. 


Rats in excellent demand. £7 to £7 5s. per ton. 

Correr.—A dull market. Burra Burra, £95 per ton; and Tile and Cake, 
£90 per ton. 

T1n.—A dull market, Banca at £96, and Fine Straits £91 per ton. 

Tin PLATES.—A jarge business doing, Coke 22s., and Charcoal 27s. per 


box. 
Lgap.—A good business doing, at £20 for English, and £19 Soft Spanish 
r ton. 
SpELTER.—A reaction has taken place, and £21 10s, is the nearest price. 
Moats and Co. 
Old Broad-street, London, E.C., June 7ti:, 1865. 








PRICES CURRENT OF TIMBER. 
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Tue Co-oreraTIVE Principe 1n France.—The chief instances of 
application of principles oi co-operation in the building trades are 
to be found in France. Somewhere about twenty-three years ago, 
M. Leclaire, the house painter, whose experiments in connection 
with painters’ work have been often mentioned by us, described in 
a pamphlet the system adopted in his establishment, and gave the 
reasons that led him to establish it. At present the concern isa 
partuersbip, consisting of M. Leclaire himself, M. Defournaux, and 
the Socicté de Secours Mutuels, of which all persons in the establish- 
ment are members. In the first year the men who worked 300 days 
made each 300f. (£12) as the profit, or beyond the wages, which 
were 4f, a day. Improvement in the habits and demeanour of 
the workmen was immediately manifest. M. Chevatier, in 1848, 
stated, on the authority of M. Leclaire, “‘ that the increased zeal of 
the workpeople continued to be a full compensation to him, even 
in a pecun sense, for the share of profit which he renounced in 
their favour ;” and in 1857, M. Villiaumé gave similar testimony. 
The passing of the Limited Liability Act first made similar asso- 
ciations possible in this country. Of successful associations of 
operatives alone there are in Paris upwards of 100. The chief 
of these associations is that of the masons. Its amount of business 
done from 1852 to 1858, both years inclusive, has increased from 
45,530f. in the former year, to 1,231,461f. in the latter, and its 
profits from 1,000f. to 130,000f. It lately paid 56 per cent. as the 
dividend of the year, on the capital. M. Villisumé remarks that 
intemperance greatly d gst the b of the 
different associations, as well as everything of the nature of coarse- 
ness and rudeness. Mr. Mill and all who have studied the subject 
expect a great increase in the productiveness of industry from the 
advance of the co-operative movement.— Builder. 
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ON LOCKING NUTS AND SCREWS. 
(Concluded from page 353.) 

Mr. Dickson’s mode of securing the bolts of permanent 
way consists in causing them to project beyond the square 
nut, the bolts being formed with a number of notches. A 
catch in contact with these notches prevents a return motion 





[Dickson.—1858.] 
of the bolt. The catch is to be kept in its place “ by its 
weight or position, or by the assistance of a spring,” or it 
may be supported by a pin. When screws are used, the 
catch is fitted to any adjacent part. We think that this plan 
is not likely to come into much use. 
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[BayLey.—1860., 


Mr. G. W. Reed Bayley, of Louisiana, secures the bolts 
of rail joints by means of a sort of wedge, which is placed 
under the nuts, when tightened up, in such a way as to 
lock them at each quarter revolution of the nut. These “ nut 
guerds” are made of cast iron, or of wrought iron stamped 
out. The spike holding the guard in the sleeper has a lip 
projecting out from behind its head, which allows for the 
insertion of a claw” for starting the spike. 








(Tizanp.—1860.] 


For the same purposes Mr. Tizard uses the form of 
washer shown above. One of its sides is extended out 
with its edges turned down over the fish-plate. Slits are 
made in the washer parallel with one of the sides of the 
nut, with another slit to form a tongue ; the plate is then 
turned up against the bolt. This mnt is done, or a little 
wedge, as shown, is also driven in between a portion of the 
plate which is turned up, and the flat side of the nut. 
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(Lawrence, C. H. Waits, anp T. W. Wuite.—1861.] 


Another American invention for locking nuts is that 
org in this country by Messrs. H. Lawrence, C. H. 

yhite, and T. W. White, of New York. A washer is used, 
recessed to receive the nut, and formed with ratchet teeth 
to receive a spring pawl. “ Afiording a large bearing surface, 
they will not be liable to turn,” and the heads are fitted into 
a recess in the fish plates. Ifrequired “spikes may be 
cast on the back of the washers, which may be driven into 
indentations” in the fish plates in order to keep the 
washers from turning. In order to take the nut out the 
spring must be broken out with a chisel, and another spring 
has to be slipped into the’groove in the nut. 

















[Jounsox axp Hocktn.—1861.] 


Messrs. Johnson and Hockin’s arrangement for locking 
nuts consists in splitting up the end of the bolt in front of 
the nut, in order to insert a thin iron wedge after the nut 
has been screwed on. A split pin is then fitted in a hole 
drilled through both the bolt and the wedge. Or, “ in- 
stead of drilling a cross hole through the point of the bolt, 
the wedge may be secured by a clip” made ta slide on the 
threa! ' 





(FALKINER, --1862.] 


As an improvement on the ordinary jamb nut, Mr. 'T. 
H. Falkiner employs two screwed portions of the length of 
the bolt—the one of larger diameter than the other, and 
screwed in reverse directions. On each of these right and 
left-handed screws is a corresponding nut, the outside one 
acting as an ordinary lock nut, “so that it serves the com- 
bined purposes of jamming the inner nut and of counter- 
acting the tendency of the bolts toturn loose.” Mr. W. M. 
Cochrane has lately re-patented—but only as far asa provi- 
sional protection—the plan of Mr. W. B. Adams and other 
inventors, which consists in placing a thin plate between the 
nuts and the fishes, the edges of which are afterwards 
turned up against the sides of the nuts. A similar plate is 
tlso tarned back against the sides of the bolt heads. 








jPaGeEtT.—1865.] 


At the annual conversazione, held the week before last at the 
In-titution of Civil Engineers, there was exhibited, by Mr. 
I. A. Paget, a simple little device for locking nuts, and for 
aloo preventing side strain on the threads, which will pro- 
taoly be found generally useful. It consisted in the use of 
a steel washer, apparently of an ordinary kind, but 
nizde of such a shape-that on screwing down the nut 
tle compression causes it to act as a spring. A num- 
ber of different shapes were to be seen, one of which 
we illustrate. The spring action is, of course, more or less 


according to the shape and dimensions—proportionately | 


increasing that friction on the threads which would prevent 
any vibration from turning back the nut. The power of 
a in this kind of washer would allow it to, so to 
speak, lap itself, or adjust itself, to the surfaces, thus 
giving greater adhesion than with inferior workmanship. 
Similarly, its elasticity would take up any inequalities of 
the surfaces, thereby preventing side strain on the threads ; 
and, in this way also, compensating for want of truth in the 
bearing surfaces. The use of this spring washer would 
probably increase the efficiency of the ordinary lock-nut. 
A lock-nut which is used for details requiring an exact 
adjustment, such as the brasses of bearings, is subject to a 
peculiar drawback. When the jamb-nut is screwed down 
on the ordinary nut, the latter gives way by the amount of 
its vertical play on the screw. In this way the brasses of 
a bearing often get screwed down too tightly, and have to 
be unscrewed and re-adjusted. With a washer affording 
some spring this action could not take place—or, at least, 
not so easily. The plan is alse clearly peculiarly appli- 
cable to small screws, which are always shaking loose. 
At the present price of steel, washers of this kind, 
formed with concentric corrugations, could be stamped 
out at a price little above that of ordinary wrought iron 
washers. It is in fact probable that the former prices of 
steel have stood in the way of the bringing forward of this 
simple device. 


—__—_——_ } 





Raiiways IN SwitzeRtanp. — (From our Correspondent). — It 
appears from a report of the Minister of the Interior of the Helvetic 
Confederation that, at the close of 1864, the total extent of the lines 
in operation in Switzerland was 8183 miles. At the close of 1854, 
only 21{ miles were in working, so that notwithstanding the 
natural difficulties with which the railway engineer has to contend 
in Switzerland, 796] miles of line have been opened up in the past 
ten years. At the close of 1864, 57} miles more were also in course 
of construction. Railways in Switzerland have not, however, been 


on the whole economically successful. 





ORIENTAL ENGINEERING. 
No. I. 

THE system employed in carrying out masonry works 
in the Bombay Presidency,* as compared with that usually 
adopted in England, present some peculiarities worthy of 
notice. And this is hardly to be wondered at when the 
special circumstances of climate, character of the people, 
and the nature of the different building materials, are all 
considered. 

There are many varieties of masonry to be met with 
in India, but all come under one or other of two compre- 
hensive classes, ‘namely, pueka (substantial) work, and 
cutcha (unsubstantial) week. The former includes all work, 
whether of stone or brick, that is built with mortar or 
cement, and the latter, by far the larger class, comprises 
every kind of work in which the connecting material is 
mud. It may, perhaps, be extending the sense of the 
word cement beyond its limits to apply it to any material 
possessing so little cohesive power, and the truth is that the 
mud only serves to give the stones or bricks an even bear- 
ing one upon another. It is worthy of remark that 
this cutcha work is becoming somewhat general in London, 
although it will probably be some time before it comes to 
be recognised by a specific title. The truth is that some 
often so-called mortar used in the brickwork that we see 
so much of round London, is hardly in any respect better 
than mud ; that some specimens contain the smallest fraction 
of either lime or sand is a matter for grave doubt. 

The numerous existing memorials in India afford ample 
testimony to the throughly substantial work that the 
natives were capable of executing, and there are doubtless 
still to be found amongst them masons perfectly competent 
to design and erect temples for religious worship, if not in 
quite as bad taste, at least as substantial as many of our 
modern conventicles. 

The ruins of the Mahomedan tombs at Beejapoor are 
already well known to architects and antiquarians in this 
country, as furnishing some of the largest examples of domes 
in existence; and it is gratifying to find that the Bombay 
Government have made an allotment for the repair of these 
magnificent monuments. But even these examples, lasting 
and substantial as they have proved, are not built accord- 
ing to what English notions would enforce, much of the 
masonry, though professing to be Ashlar, and presenting 
the appearance of such on the face, is not dressed for an 
inch into the work, and bond has, generally speaking, been 
disregarded. 

There can be little doubt that the permanence of existing 
works at the western side of India is mainly attributable 
to the excellent quality of lime the country affords. 

It is natural tosuppose that the last thirty or forty years’ 
experience of English modes of working would have sufficed 
to correct the errors of native masons and other skilled 
labourers. Such is the case in a very small degree, how- 
ever, for, although a mason on any public work does, to a 
certain extent, conform to the instructions he receives, he 
will when he comes to build a house for himself, preserve 
the most rigid adherence to the old native mode of con- 
struction. 

‘There are, however, maistries, or master masons, who 
understand English work, and it is their business to give 
their entire time to the supervision of their men. The 
maistries should be held responsible for every stone in the 
structure, as well as for the general economy with which all 
matters of detail are regulated. But while many—indeed 
most—maistries understand what good work is, it is hardly 
an exaggeration to say that none can be trusted implicitly 
to see it done; they will turn out work that looks very 
well on the face, whilst the backing may be of the most 
imperfect description, probably laid with entire disregard 
to bond, and almost certainly with very great waste of 
mortar. . 

A few remarks on the principal building materials used 
in India, and a short description of the special modes of 
their preparation, will not be out of place here. 

Lime.—In the neighbourhood of the sea coast shells are 
collected in sufficient quantity to render their use very 
general, and when calcined they produce most excellent 
lime. The great source of supply, however is the kunkur, 
a remarkable deposit corresponding to the drift of Europe. 
It is found in different forms, lying sometimes in extensive 
beds, but more generally in the conditions of nodules or 
concretions, formed round nuclei of foreign matter. Usually 
these concretions are shapeless, but they are sometimes long 
and tubular, showing that the centre of the deposit was 
a stem or root of grass, long since absorbed. 

The colour of kunkur varies from nearly pure white to 
ash grey, and it is sometimes slightly tinged with 
iron. Containing, as it does 15 per cent. of silica, and 18 
per cent of alumnina, it must be classed as a hydraulic 
lime ; and in practice it is found without any special pre- 
paration to set while under water. Attempts have been 
made, and it is reported with success, to manufacture a 
quick setting cement by the admixture of kunkur lime with 
the highly argillaceous black soil of the country. The 
kunker and black earth are mixed in certain proportions; 
they are then very finely powdered, made into bales with 
the addition of a little water, calcined, and when reduced 
to powder are ready for use. 

It is not to be understood that every specimen of kunkur 
will give an equally hydraulic lime, and the appearance of 
the stone is unfortunately not so distinctive as to determine 
beforehand what the quality of the lime will be. The en- 
gineer must ascertain tor himself which of the specimens 
afforded by the district will give the best result. The kilns 
for burning chunam, or lime, are generally built of stone and 
mud, but are not unfrequently simple circular excavations 
in the ground, their transverse diameter being equal to, or 
greater than their depth, and they vary in size from 4ft. 
to 12ft. cross measurement. In charging the kiln, the 
kunkur is laid with alternate layers of wood or charcoal 
till the kiln is heaped up at the top. The whole is some- 
times covered in with stiff clay to prevent the escape of 
heat, but more usually this part of the process is omitted. 


* These notes are to be considered as relating specially to the 
western side of India, 
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When the kiln ‘is a large one four or five days must elapse 
from the time of filling till the kunkur is cool. 

The lime, as soon as it is ready for removal, is spread out 
on the ground in a layer of a few inches in depth, and 
slaked by sprinkling water over it; it is then thrown into 
heaps for use. The whole process is unscientific and un- 
economical; but the lime, even under these conditions, is 
so good that it is not considered advisable to attempt the 
introduction of a more perfect method ; indeed, as most of 
the lime is contracted for, it is highly probable that the 
manufacturer would resist any attempt to improve his 
ways by adding a few rupees to his price. = sod 

A precaution that should never be neglected in India is 
that of keeping masonry thoroughly well wetted till suffi- 
cient time has been allowed for the mortar to set, and for 
this purpose a number of boys or women are engaged on 
every work. - , 

The proportions of lime and sand vary on different works, 
and for different parts of the same works; but 2 to 1, or 14 
to 1, are the general proportions of sand to lime for ordi- 
nary masonry. It is generally, but eroneously, supposed 
that the proportion of 4 of absolute lime to 1 of sand 
is the least that will make good mortar, and although this 
has been long since exposed as an undoubted error, it 
is still adhered to by many practical men. Dr. Higgins 
and others have established the fact that seven parts of sand 
to one of absolute lime make excellent mortar, and the 
author of these notes has had opportunities of verifying the 
fact on a large scale. During the progress of a large work 
on which the invariable proportion of two of sand to one 
of lime was observed, it became a matter of interest to 
ascertain what the quantity of absolute lime was that was 
put into the work, ‘The simplest process of doing this was 
adopted: a given quantity of lime and sand, when mixed 
and ready for the mill, was measured into a basket, and 
thorou, nly washed in a running stream, so as to disen- 
gage all soluble matter. The measurement of the residue 
was, as nearly as possible, seven-eighths of the original 
measure of the lime and sand together, which, strange to 
say, is the same proportion as that recommended by Dr. 
Higgins and other experimenters. The lime, so far from 
being absolutely pure, contained no less than 62 per cent. 
of grit and other insoluble matter before its mixture with 
the sand. This was, nevertheless, lime of average quality, 
and such as any engineer would admit on his works in 
India, and the masonry put together with it was such as to 
leave nothing to be desired. 

Since the lime supplied by contractors in India contains 
such a large percentage of insoluble gritty matter, it is quite 
right that the proportion of sand should not be greater 
than two to one; but in England, and in other countries 
where the percentage of impurity in lime is so small, it 
would seem unscientific and wasteful to insist on such a 
large proportion of lime to sand. 

The mill generally —- for the mixture of mortar 
in India consists of a circular trough of 18ft. or 20ft. dia- 
meter, lined with masonry. At the centre of the circle is 
fixed a stout upright, to which, with a swivel connection, is 
attached a horizontal piece of timber. This beam passes 
through the centre of the grinding stone, and projects be- 
yond the trough. ‘The wheel is moved slowly round by 
one or two pairs of bullocks, which are yoked to the end of 
the beam. 

It has long been the custom in India to mix jaghery— 
a product of the same nature as molasses—with mortar, and 
it is insisted that the adhesive power is greatly increased 
thereby. Captain J. T. Smith, of the Madras Engineers, 
made a series of experiments to test the value of the addi- 
tion. He reported that, not only on the first setting, but 
after a lapse of ten or twelve years, the cohesive power of 
mortar made with jaghery was much greater than of that 
made simply with water. Captain Smith says, in his re- 
port on jaghery in mortar, “on its first setting, at least, the 
“strength of mortar mixed with water gave, on the 
“ average number of trials, 14 1b. to the squareinch. Simi- 
“lar mortar, mixed with a solution of 1 lb. of jaghery to 
“ the gallon of water, gave a result of 3°62 Ib. to the square 
“inch.” It does not appear that jaghery is now used on 
any work over which there is English control; the lime of 
the country makes excellent mortar without any addition, 
and jaghery would add considerably to the cost. 


Tur Guascow OnservaTory.—Professor Grant, of the University 
of Glasgow, states, in his report to the senate of the observatory, 
that a Kobinson’s anemometer has been recently added to the esta- 
blishment, with the view of obtaining indications of the velocity 
of the wind. 1t has been placed in a very favourable position, and 
is found to work well. Besides contributing towards a better 
knowledge of the climate of the district around Glasgow, the 
meteorological observations which are regularly recorded at the 
observatory have been found serviceable in a way the public would 
not so readily suspect. In connection with questions under litiga- 
tion, letters are frequently addressed to the observatory requesting 
information respecting the amount of rainfall, the force and direc- 
tion of the wind, or the state of the weather in general on some 
particular day, and it is well known that evidence of this kind, 
derived from the records of the observatory, has recently exercised 
an important influence on more than one legal decision. 

Tue Isovation or Fivortwe.—In last number of Tur ENGinceR 
were published some electro-chemical experiments of Becquerel, 
by which he endeavoured to isolate the powerful chemical element 
fluorine. Attempts have been made to attain this object by sub- 
jecting its salts to analogous experiments to those used in the pro- 
duction of chlorine; but fluorine attacks almost every material of 
which the apparatus can be constructed. The best attempt on record 
to isolate fluorine by purely chemical agency was made many years 
ago by the Irish chemists, the brothers Knox, whose experiment is 
thus described :—“ The only substances on which fluorine is inca- 
ble of acting being such as are already saturated with it. Messrs. 
nox had constructed vessels of fluor spar (fluoride of calcium), 
which were filled with pure dry chlorine gas. Into these vessels 
was then introduced fluoride of mercury, and the whole carefully 
warmed. The chlorine decomposed the fluoride of mercury, forming 
chloride of mercury, and the fluorine was disengaged ; Hg. F. and C,, 
giving Hg. Ce and F. There was in this way obtained a colourless 
gas, which acted with violence on the fragments of metallic foils 
that, by means of a very ingenious arrangement, were submitted to 
its action, The small quantity of material on which the experiments 
were conducted did not allow of the metallic compounds so formed 
being analysed, and the only doubt than can exist of the isolation 
of fluorine in this process is that, according as it was liberated, it 
may have combined with the excess of chlorine present, and that the 
colourless gas may have been chloride of fluorine, and not the mere 
fluorine itself.” 





ON THE THEORETICAL ADVANTAGES AND 
DISADVANTAGES OF HEATED AIR AS A 
MEANS, FOR OBTAINING MOTIVE POWER. 

Tue problem of usefully applying the expansive force of heated air 
in prime motors is now engaging a considerable amount of attention, 
not only amongst our American cousins, who have long, and with 
varied results, been experimenting in this direction, but also in this 
country, and amongst the super-scientific Ge:mans. That this 
problem will ultimately meet with a practical solution admits of 
very little doubt; and the “domestic prime mover,” referred to by 
Mr. Bridges Adams, in our correspondence columns of the 2nd 
inst., is a step in this direction, which tends to prove that the con- 
ditions under which heated air can be usefully applied are beginning 
to be understood and acted upon. Heated air, or “ caloric,” engines 
will, probably, never enter into competition with the steam engine 
upon its own ground, principally by reason of certain immutable 
supeteal facts to which we shall here refer, and which, so far as 
we can at present perceive, must necessarily limit the capabilities of 
the first-mentioned motors. But there appears to be no reason why 
a heated air engine, in a special field of application of its own, 
should not usefully, and with great advantage, supplement the 
steam engine. The special field in question is that of economy 
and low pressure; the grounds upon which, per contra, the steam 
engine takes its stand are those of high pressure, great power, 
with small bulk and weight. The steam engine, like the infant 
Hercules, exhibits immense strength in a small compass; when 
increased power is requisite it does not, in this case, necessitate a 
corresponding increase in size. The air engine, on the other hand, 
may have the strength of a Titan, but, if so, with practicable 
temperatures, it must also have his bulk. Its great recommendation 
is economy of consumption ; it makes the most of its fuel food, whereas 
the Hercules is notoriously wasteful, converting but a compara- 
tively small portion of its aliment into useful effect. We speak 
now, however, of the ideal heated-air engine, or, at the least, of 
one constructed in accordance with theoretical and practical 
requirements ; for it has been shown to be quite possible to devise 
a motor of this description which shall be as wasteful as the steam 
engine. And in speaking of the waste of heat in the latter, we 
refer to that which is unavoidable in securing the many advantages 
which attend the use of steam as a means for obtaining motive 
power, to the expenditure of heat consequent upon the high 
specific capacity of water and the latent heat of vaporisation in 
steam. Upon these considerations, while bearing in mind the 
reservation made as to the extent of the capabilities of heated- 
air engines, it is easy to make out a strong primd facie case in their 
favour. 

It may, in fact, be said of the modus operandi of utilising heat 
in the steam engine that, in the process of combustion, we heat 
and expand certain gaseous bodies of low specific heat, without in 
any way availing ourselves of the power thus generated, excepting 
for the purpose of creating a draught; and that we afterwards 
cause these gaseous bodies to contract and to lose a portion of their 
acquired heat, in order that we may employ this equivalent of 
heat-force in producing and expanding gaseous} matter of high 
specific heat, or, what amounts practically to the same thing, con- 
taining a large quantity of heat in the latent form. This would 
certainly appear a most roundabout and wasteful process of con- 
verting heat into motion if it were not rendered by circumstances 
the easiest and readiest, as well as, apparently, the most effective 
means of applying heat for the purpose in view. There were 
facts by no means self-evident to be acquired and applied, and there 
were difficulties of no mean order to be encountered and over- 
come, before the expediency and practicability of a more direct 
method of conversion could become recognised. Some of these 
difficulties may still at the present moment exist, for we have no 
experience of the working of heated-air engines; but they belong, 
for the most part, to the domain of practice, and are probably to 
be obviated or surmounted by ordinary constructive ingenuity. 
The facts belonging to the domain of theory are of the highest 
interest and importance, and have been sufficiently verified by 
scientific authority ; they point, as we have stated, to the expedi- 
ency of utilising the expansion of air for the production of motive 
power when low pressures only are required, that is to say, up to 
the point at which the high temperature of the expanded air becomes 
a practical difficulty. 

The difference between the specific heat of steam and that of the 
permanent gases constituting the ordinary products of combustion, 
would, in itself, be a matter of little or no moment if aqueous 
vapour were obtainable as cheaply as atmospheric air. The 
capacities of equal weights (one gram) of steam, nitrogen, and 
carbonic acid are respectively as follows, viz.:—0°475, 0°244, and 
0248; but the specific heats of equal volumes of these bodies (the 
volume in question being that of one gram of atmospheric air) are :— 
0295, 0-237 and 0°331. These fractions of the unit of heat which 
raises the temperature of one gram of water 1 deg. Cent. will raise 
the temperature of the specified weight or volume of the above- 
mentioned bodies 1 deg. Cent. Both in the case of the permanent 
geses and in that of dry and non-saturated steam, each rise of 
temperature of 1 deg. Cent. produces, whén the pressure is constant, 
an expansion of 0°00366 of the original bulk, this fraction being 
technically termed the coefficient of expansion in gases. Thus, for 
every 100 deg. Cent., the increase of volume of air and of dry steam 
is rather more than one-third of the original bulk. Supposing, 
therefore, steam to be obtainable on the same easy terms as is 
atmospheric air, and assuming it to be utilised in the dry or super- 
heated condition, the two bodies might theoretically be used with 
almost equal economy in obtaining motive power ; though it should 
be observed that the air would be susceptible of being heated directly 
by the effect of combustion, whilst steam, unless produced from 
hydrogen, would require to be heated indirectly by the same means. 

But steam, whether utilised in the dry or in the saturated con- 
dition, requires a very large expenditure of heat for its production; 
which, being attended with a vast increase in bulk, of itself consti- 
tutes the only conversion of heat into motive power, unless the 
steam be worked expansively or be superheated. The power of the 
steam engine is derived from the expansion of water into steam, not 
from the expansion of steam. Let us, by the aid of the following 
diagram, contrast the effects of expansion, at the atmospheric 
pressure, produced by equal quantities of heat in the case, first, of 
water, and, secondly, of air, or rather of gaseous products of com- 
bustion in air, having a specific heat which may be expressed 
sufficiently closely by the fraction 0°26. 
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Expansion and comparative volumes of equal weights (one gram) 
of saturated steam and of air, containing equal quantities of heat. 








Upon the vertical line e 0 are indicated in calories, or units of 
absolute heat, the successive accessions of heat, producing, in the 
case of water, either a rise of temperature or a notable increase of 
volume by the production of steam at the atmospheric pressure, and, 
in the case of air, both an increase of temperature (4 deg. Cent. for 
each unit of heat) and an increase of volume by expansion. The 
initial volume of the water is 1 cubic centimetre; its final volame, e 8, 
as saturated steam at 100 deg. Cent., and at the pressure of one 
atmosphere, is 1,696* c.c. The horizontal lines included between e s’ 
and ss’ indicate the gradual production of steam at the same tempe- 
rature as that of the water. The initial volume of the air, 0 a — 
ee’, is 770 cubic centimetres ; the final volume, ea, is 770 + (770 x 
0°00366 X 2560) cc, the volume, e’a, filled by expansion being 
770 X 000366 X 2560 = 7214-6 cc-, or 9°37 times the initial volume 
of the air, and more than 4-2 times the final volume of the steam. 
The expansive force theoretically available is proportionate to ea 
— (ee + a), taking into account the expenditure of force in the 
supply of air (x being the equivalent for friction). 

it need not be pointed out that the use of expanded air at a 
temperature of 2560 deg. Cent. is practicallyimpossible, nor that the 
gaseous media would be utilised at a pressure higher than that 
which supports the barometrical column. The data embodied in 
the above diagram are roughly applicable to a variety of conditions. 
For instance, let the initial volume of the air expanded by 640 heat 
units be 10 ee’; then the temperature of the expanded air will be 
2560 

10 

will be 10 ee’ + e’ a, and the volume filled by expansion (at the 
pressure of one atmosphere) will still be e’ a. The available expan- 
sive force may, however, when the initial yolume of air is thus 
increased, become considerably reduced; it would be expressed 
generally by 10 ee + ea —(l0e ¢ + 10 2), the difference between 
this and the expression first given being 9a. The temperature 
256 deg. Cent., it may be observed, would probably be allowable in 
practice, being considerably below the melting point of bismuth. 

In regard to the condition of increased pressure, the density of 
steam is, approximately, proportionate to the pressure (P). The 
volume at any given pressure of the steam, containing 640 units of 


256 deg. Cent., its final volume (7700+ 7700 X 0°00366 X 256) 


heat, may, therefore, without serious error, be expressed as > That 


of air containing the same absolute quantity of heat will in similar 
manner, be > the volume filled by expansion under this pres- 


ea 


sure being ~~. And the ratio of te to © will, of course, be the 


P 
same as that of es toe’ a. 

When, instead of seeking the maximum difference of expansive 
force, in the case of water and of air, produced by a given quantity 
of heat, we consider merely the pressure obtainable at a given 
temperature, the peculiar advantages of steam, on tbe other hand, 
become strikingly manifest. The following diagram shows the 
increase of pressure with temperature, first, in the case of a given 
constant volume of air, heated from 0 Cent., to 300 deg. Cent., and, 
secondly, in the case of water, contained in a close vessel, and heated 
from 10 deg. to 180 deg. Cent.. The straight line a’ a exhibits the 
regular increase in the pressure of the air, and the curve s’ s, the 
rapidly increasing pressure of the steam. It should be borue in mind 
that in the one case the density is proportionate to the pressure, while 
in the other it remains constant. The pressure of the air at 300 
deg. Cent. is alittle above two atmospheres; that of the stea.n at 
180 deg. Cent. has already reached twelve atmospheres. 
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Pressure of saturated steam at temperatures between 0 deg. and 
180 deg. Cent., aud of a constant volume of air, at temperatures 
from 0 deg. to 300 deg. Cent. 





* Pouillet, Eléments de Physique, 


Soura Kenstncton Museum.—During the week ending the 11th 
June, 1865, the visitors have been as follow :—Whitsun week, 
free, open from 10 a.m to 10 p.m., 25,305. On Wednesday, Thurs. 
day, and Friday, students’ days, open from 10 a.m, to 6 p.m., 
5,166. Total, 30,471. From the opening of the museum, 5,338,225. 

Docks at Exmoutu.—The docks about to be made at Exmouth 
by a company incorporated under Act of Parliament are, at length, 
fairly started. The difficulties which stood in the way, arising 
from the rival claims of the Board of Admiralty and the trustees of 
the Rolle estate to the foreshore, have been removed, and the con 
tractor having obtained full possession of the ground, commenced 
operations. ‘Chere were some thirty sturdy fellows burrowing 
into the sand with a cheerful alacrity, which formed a pleasing 
contrast to the drowsy plodding which has beea apparent of late on 
certain similar works which could be named. ‘This industry may 
be accounted for, perhaps, by the fresh breeze and bright sunshine, 
the consciousness that, while many hundred navvies a few miles 
away were battling with starvation to secure a code of rules, they 
at Exmouth—more wise and contented, and therefore more happy 
—were industriously earniug their weekly twenty shillings under a 
good master on a permanent job. There were twenty men turned 
away recently for whom no work can yet be found, although it is 
expected that two or three hundred men will be soon puton. It 
happens, however, that the water has oozed through the porous 
sand, and accumulated in the extensive excavation, already made ; 
and until this is pumped out, a large staff cannot be advantageously 
occupied. An 8-horse power engine, however, has arrived at the 
railway station from Lowestoft, and preparations are being made 
for its erection above the beach, where a well or pit has been dug 
at what will, eventually, be the site of the dock gates. All the 
excavations will be drained into this well, and by the engine be 
pumped into the sea. The contractors have just gained possession 
of a quarry on the coast, two and a-half miles distant, whence the 
sandstone of which the walls are to be built will be drawn, being 
brought round in barges to the spot where it will be used. The 
masonry for the coping and the gates will be of granite. A siding 
half a mile in length, is to be run from the South-Western Railway 
station to the works. The length of the docks will be 9U0ft. by 
300ft., thus presenting a water area of 30,000 square yards, and a 
frontage of 24,000ft. The dock gates and entrance canal will be 
40ft. wide, and have a depth of 24ft. at spring tides. The fair-way 
channel from the docks to the open will vary from three to six or 
seven fathoms. The whole work is to be completed within two 
years; and although it seems a formidable undertaking for so short 
a time, the reputation of Mr. Jackson, the contractor, for vigour 
and persistency warrants the belief that it will be accomplished 
within that period if no uuforeseen hindrances arise.— Western 
Morning News. 
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DEATH OF SIR JOSEPH PAXTON. 


Ovr readers will learn with sincere regret that Sir Joseph Paxton 
expired at his residence, Sydenham, on Thursday, the 8th ult, in 
the 62nd year of his age. Sir Joseph was a native of Derbyshire, 
and for the honourable position to which he had attained he was 
indebted solely to his own talents and strength of character. By 
his innate love of flowers, and his excellent taste and judgment, 
he succeeded in raising landscape gardening to a pitch of perfection 
which it had not hitherto attained in this country, and the princely 
grounds of Chatsworth, the seat of the Duke of Devonshire, and 
the favourite gardens at Sydenham, attest the skill and taste which 
he possessed. But his principal fame rests on a stronger founda- 
tion than the mere love of the beautiful. In 1851 he came forward 
as an engineer, and did what trained engineers could not do— 
provided a building, in itself the glory of the International Exhibi- 
tion. Sir Joseph Paxton was atthe time of his death chairman of 
the Dublin and Meath, the Manchester, Buxton, and Matlock, the 
Midland, and the Central Argentine Railways. He was also 
associated with the Metropolitan Life Assurance Society, and the 
Neilgherry and Mysore Tea and Coffee Plantation Company. By 
those associated with him in his public duties, not less than by a 
large circle of friends among all classes of society, who had 
opportunities of judging of his kindness of heart and amiability of 
temper, the death of Sir Joseph Paxton will be mourned as for the 
loss of an esteemed friend and good and worthy man. 








THE UTILISATION OF MAGNESIUM. 

Maenesium, though by no means a stranger among metals, since 
it made its debit at the Royal Institution in 1808, beneath the 
powerful voltaic batteries of Sir Humphry Davy, has, from that 
period till very recently, slept a long sleep of uselessness. But the 
scattered paragraphs about its brilliant qualifications that have 
recently appeared in the public journals, and the manner in which 
it now obtrudes itself upon the public gaze in the shop windows of 
philosophical instrument makers, show that it is waking into active 
life. It is, therefore, our intention to give, in a very condensed 
form, the past history of magnesium, and to point out, for the first 
time, a purpose to which it can be applied to render itself of sub- 
stantial commercial value in the future. 

After fifty years of inactivity, it woke from its long sleep, and 
proved to Professors Bunsen and Roscoe, in 1859, that it was pre- 
pared, if need be, to rival the sun in photographic processes, because 
of the great chemical power of its rays whilst burning. Mr. Edward 
Soustadt then, by means of a number of laborious and costly experi- 
ments, extending (says Pitman’s recent treatise on this subject) day 
after day, far into the night, and often until the dawning of the 
morning, sought to render its production less costly, till, in Novem- 
ber, 1862, he took out his first patent for his cheaper method of 
manufacturing magnesium. This process, however, produced an 
impure metal, and in May, 1868, he patented his method of purifying 
it by distillation. One of the shining lumps was soon after placed 
in the hands of Faraday, at the Royal Institution, who at once ex- 
claimed, “‘ This is indeed a triumph !” 

At the close of the year 1863 the Magnesium Metal Company was 
formed, and in the spring of 1864 magnesium made its appearance 
for the first time at a more reasonable price in the market. Lengths 
of the new wire were then burnt at the meetings of the principal 
scientific societies, as well as at the lectures in the Polytechnic Insti- 
tution. It also rapidly found its way into private circles, and gave 
juvenile philosophers the delight of astonishing their friends as well 
as of burning their fingers. It likewise originated new experiments 
in photography. The likenesses of distinguished savans were taken 
at night by its aid, and in some instances projected on a screen after- 
wards, by means of a magic lantern, as at the meeting of the British 
Association at Bath. Lamps also were specially constructed to ob- 
tain a continuous light for its use in photography. 

In photography, Lowever, it is not likely to come into much prac- 
tical use—first, because there is no great necessity compelling the 
general public to have their likenesses taken at night, and, secondly, 
because it is difficult to avoid hand shadows, long exposures, and 
second-rate results by the use of magnesium. Still the magnesium 
light has been used in surgery, and can bring photography to bear 
on subjects, which, without its aid, would be beyond its reach, such as 
catacombs, crypts, and caverns, thus recording scenes otherwise 
illuminated with too weak a light to secure the necessary rapidity. 
How interesting to us would be a photographic picture of a meeting 
of the House of Commons, taken three hundred years ago. It is 
rather surprising that this idea has not been carried out by some 
enterprising photographer, for both contemporaries and posterity 
would be much interested in a picture of that House, as it appeared 
say, last week, when the articles in Tue ENGIngEeR were mooted by 
Mr. Baillie for consideration. The honourable members were then 
to be seen stretched on the half-empty benches in every conceivable 
attitude, the majority having their hats over their eyes, their arms 
over the backs of the benches, and their knees above the level of 
their heads. 

Further information about the qualities of magnesium became 
known only a few days ago, when Mr. Hearder, of Plymouth 
demonstrated that, as might have been expected, the new meta 
when subjected to electrical influence, at the poles of a powerful 
voltaic battery, became red hot, boiled, and burned so furiously that 
it had to be extinguished in water. He also showed that it might 
be made to form explosive compounds, which, with rapid detonation, 
give also the most brilliant flashes of light. 

Later still, Mr. Hadow, of King’s College, has made an explosive 
compound of magnesium, the flash of which has so much actiuic 
power as to give photographic results in the camera. This com- 
pound consisted of chlorate of potash four parts, sulphuret of anti- 
mony two parts, sulphur one, and magnesium one. 

So much for the past history of magnesium and its application— 
now for the future. Before entering on this point it is necessary to 
premise that the Magnesiun: Company announce that economy of 
production will be the result of increased demand for magnesium ; 
because, if there were a similarly limited demand for iron, what 
would be the price of the latter metal? As in the course of the 
first year the price of the wire has fallen from sixpence to three- 
pence, and from threepence to one penny per foot, so in the future, 
say they, the price will fall in proportion to the demand, the source 
of supply being unlimited. ; 

At present zinc is the most useful metal available as a generator 
of voltaic electricity. Now it is a curious fact, though it seems 
hitherto to have been unnoticed, that magnesium strongly resembles 
zinc in all its chemical properties, so much so, that if the affinity of 
zine for oxygen be supposed to be considerably increased, it would 
be difficult to distinguish it from magnesium, Thus zinc oxidises 
much more rapidly at higher temperatures, its turnings burn in 
common air, it forms an oxide little attacked by pure water or pure 
air, it is easily soluble in acids, and its salts are very deliquescent ; 
but—and this is the fact for the Magnesium Metal Company—the 
combining number of the new metal is only 12, while that of zinc 
is 32; consequently, a pound of magnesium will give off nearly 
three times as much electricity as a pound of zinc. 

It has, also, to the telegraph companies, another very weighty 
advantage over zinc, in the fact that the residue of the sulphate of 
ziue from the batteries at present in use is considered worthless, and 
the salt, although concentrated, is thrown away in large quantities. 
With all common acids, however, magnesium forms a marketable 
article. Nitrate of magnesia and chloride of magnesium are at once 
transformed into pure magnesia simply by the aid of heat, while in 
sulphate of megnesia—the product which would be left in practical 
telegraphy—we have the marketable Epsom salts. 


There is another strong resemblance between zinc and magnesium 
in their eulphates, which, when crystallised, are isomorphous, and 
have the same atomic volume, 23. Sulphate of zinc and sulphate of 
magnesium belong not only to the same crystalline system, but, 
says Kane, “they are almost identical in their figures. The eye 
cannot make any distinction between their crystals; and hence, 
when acrystal is being formed in a solution containing these two 
bodies, the molecular and crystalline forces being the same for both, 
they concur in the building of the same crystal without interfering 
with each other. Hence, as thereis a very small difference between 
the angles of the rhombic prisms of the two salts, the one being 
90 deg. 30 min. and the other 91 deg. 8 min., if they be mixed in 
equal proportions in the crystal, its angle must be 90 deg. 49 min.” 

Inu batteries used for experiments, free acid of some kind is 
usually in contact with the zinc plate, and would rapidly eat it 
away, were the zinc not very pure or amalgamated with mercury, 
at the time the battery itself was at rest, as well as when in use; 
consequently, the power zinc possesses of amalgamating with mer- 
cury is of economical value, and this power magnesium does not 
possess—at least at the ordinary temperature of the atmosphere. 
Whether it can be made to amalgamate by higher temperature, or 
the assistance of chemical soluticns of mercury or weak acids, de- 
serves investigation. In telegraphy, amalgamated plates are, for- 
tunately, not required, as the most constant and economical form of 
battery is found to be one on Daniell’s principle, where the copper 
plate, in a solution of sulphate of copper, is separated from the zinc 
cell, which contains pure water only, by a porous diaphragm. By 
the action of the battery sulphate of zinc is formed in the latter cell, 
which, however, never contains enough free acid to cause appre- 
ciable waste of the zinc plate. 

The Manchester Company, speculating on the future, ask, ‘* What 
is the value of magnesium as a conductor of electricity?” None 
whatever. Other metals are not only cheaper, but better conduc- 
tors—tougher, aud less liable to oxidise. Still, in the matter of 
battery plates, the conductibility of the metal is a matter of vital 
importance; since were it like selenium, for inst: , almost a non- 
conductor, it would be useless for the purpose. To set this question 
at rest, the conductibility of a yard of magnesium wire was com- 
pared with a yard of fron wire of the same gauge. The magnesium 
wire in this experiment seemed quite new, as it had no outside 
coating of oxide, but had a bright metallic appearance. A current 
from the ordinary batteries of the Electric and International Tele- 
graph Company was then passed through a quantity galvanometer, 
a portion of the electricity being previously allowed to leak out 
through, first, the magnesium, and then the iron wire. With the 
iron an increased deflection of about 5 per cent. was given, proving 
that the jron wire caused less leakage; consequently that in the sample 
tested, and doubtless in all cases, magnesium conducts better than 
iron, so will do well enough for battery plates. 

In the Maynooth battery iron plates are used, but iron is objec- 
tionable in batteries, because its infusibility renders good joints and 
connections difficult, and where it has to take the place of ziuc its 
salts are not so readily soluble in water. In the case of magnesium 
it appears that this metal can be melted and cast just like zinc ; so 
if it will give a clem, good connection with a piece of bright 
copper, dipped in before the molten metal has cooled, nothing more 
can be desired in this direction. 

A coating of oxide of magnesium on the plate would, in pure 
water, resist the passage of the current, which is to be regretted, 
since it otherwise would be, aud certainly is now to some degree, 
possible to make a battery of unique character which would give: ff 
electricity in proportion to the warmth applied, because magne- 
sium decomposes hot but not cold water. Were it not for this, a 
very compact battery could be made, out of which experimentalists 
could warm just as much electricity as they wanted. Lut, fortu- 
nately, this oxide is excessively soluble in acids; with nitric and 
hydrochloric acids it gives very soluble and deliquescent salts, which 
dissolve in the water of the battery as quickly as formed on the sur- 
face of the plates, thus securing a permanent and uniform battery 
current. 

These remarks would be incomplete, without a description of the 
method by which magnesium is manufactured by Soustadt’s process. 
Lumps of crude native carbonate of magnesia are treated with 
hydrochloric acid, a solution of chloride of magnesium being the 
result. This liquid is evaporated in pans till all the water is driven 
off, and five parts of the dry chloride of magnesium are mixed with 
one part of sodium in a crucible, which is heated to redness, decom- 
position of the chlorido of magnesium ensuing. The contents of 
the crucible being broken up, lumps of crude magnesium are found. 
These are distilled in another crucible, through the bottom of which 
a pipe ascends nearly to the lid. Atmospheric air is expelled from 
this crucible by the injection of hydrogen, the furnace heat is then 
a som and the distilled meial drips through the pipe into a box 

ow. 

it is evident that in the above process the greatest sources of ex- 
pense are sodium and hydrochloric acid, which, however, are made 
from inexpensive materials, and should the Magnesium Company 
ever be worked on a copper smelting scale, these substances will be 
manufactured on the premises at a cheaper rate, though, for some 
year past, sodium has been selling at a low rate in Paris. In fact 
the cheapenivg of sodium and magnesium will go hand in hand, 
the former metal being now much more in demand for various pur- 
poses than in years past, as a powerful deoxidising agent. ‘I'he 
Magnesium Company say “that they look wistfully for great con- 
sumers, for various economies at their command are only practicable 
on extensive plans. They could, and they desire earnestly, to pro- 
duce cheaply ; they only await opportunity. Dr. Percy states, that 
no one need tiink of smelting copper with less capital than £50,000 ; 
the requisite economies are impossible on smaller means. Should 
magnesium ever be used as freely as copper, who can predict what 
may be its price ?” 

Such is the challenge, and such are the statements as to possible 
cheapness of production, published by the Magnesium Company. 
They hate here been shown that by following up their offer, and 
making magnesium at, say, double the price of zinc, the present 
demand for grains and ounces of the former metal will be magnified 
into hundredweights and tons, since the telegraph companies will 
be able to get nearly three times the quantity of electricity from 
magnesium, and sell the waste liquid. At the price magnesium is 
manufactured at present, however, it forms an era in electrical 
science, since it admits the introduction of an entirely new form of 
galvanic batteries, and will increase the already enormous power 
and brilliant effects of the battery of Grove. W. H. H. 





Tue Messaceries Impertates.—(From our Correspondent.)—The 
profits realised by this great French steam shipping organisation 
enable the directors to declare a dividend for the year of £2 4s, 
per share, of which 16s. per share has been already paid. The 
plant of the company at the close of 1864 amoun to 62 ships, 
of an aggregate force of 18,610-horse power, and 111,092 tons of 
displacement. 

BLaKELY Orpnance.—The prospectus has been issued of the 
Blakely Ordnance Company, with a capital of £750,000, in shares 
of £25 each, for the purpose of manufacturing ordnance upon the 
principle patented by Captain Blakely, and which has for some 

ears past been very successfully carried on by private enterprise. 

‘he Blakely guns have obtained, both in Europe and America, a 
deservedly high reputation, and orders for supplying them have 
been received from every government which E occupied itzelf 
with the question of improving its means of offence and defence. 
The remunerative character of the business is attested by the fact 
that in the current year the net profits have amounted to nearly 
£60,000. New premises and more extensive works are required 
for conducting the increasing business, and these are now in course 
of construction at Greenwich. These premises, together with the 
patents and goodwill of the business, have been provisionally 
purchased by the company, and the vendors guarantee a minimum 





dividend of 15 per cent. on the paid-up capital of the present issue 
of shares for three years. 





Launceston Ramway.—'This line has been opened for traffic, It 
is 183 miles in length. The contract for the construction of the 
line was taken by Messrs. York and Co., the stipulated = being 
£170,000, exclusive of stations. The engineers in chief were Mr. 
John Fowler and Mr. P. J. Margary. The resident engineer was 
Mr. D. G. Grose, and Mr. J. F. W. Featherstonhough was the en- 
gineer for the contractors. ba 

Tue Testing or Cnains AND AncHoRSs,—At the monthly meeting 
of the Liverpool Chamber of Commerce, on Tuesday, a communi- 
cation from Mr. John Laird, M.P., on this subject was read. he 
hon. member desired that the council should have its attention 
drawn to the fact that the Government were about to grant licenses 
to manufacturers of anchors and chain cables to test their own 
manufactures and to affix the public stamp to them. Mr, Bowring 
moved that the Board of Trade be informed that the private 
testing of chain cables and auchors would be most objectionable to 
the chamber, and that nothing but public tests should be allowed. 
He gave an instance in reference to one of his own ships, where the 
anchors and cables were supplied by a Staffordshire manufactarer, 
who guaranteed that they were of the proper proof strength. 
Little or no pressure was upon them when first used, and yet one 
after the other they broke. Mr. Livingston seconded the motion, 
and, after some discussion, it was agreed to communicate with the 
Home Secretary on the subject. 


Mertropouitan Rauwway.—The ber of p gers conveyed 
on the Metropolitan Railway on Whit Monday was 83,440. This 
is the largest number conveyed in one day since its opening. Tho 
nuinber of passengers conveyed in Whit week this year was 370,843, 
and the total receipts £3,414, equal to £910 per mile. The increased 
receipt over the Whit week of last year was £1,200, or 54 per cent. 
This enormous traffic was conveyed with the greatest ease, the 
passengers being as rapidly couveyed from the stations as the 
presented themselves. The Metropolitan company also carried, 
during the same week, about 85,000 persons in their trains over the 
Hammersmith and City line. ‘These figures give an idea of what 
the immense traffic must be when the extensions of the Metropolitan 
and the Thames Embankment line are completed. The works of 
the City extension of the line to Finsbury are being vigorously 

roceeded with, and the junction with the London, Chatham, and 

over line is expected to be completed in afew weeks. The works, 
also, of the Metropolitan and St. John’s Wood line have been com- 
menced. 

Tue Smxworm In Smyena.—The Journal de Constantin has 
just published the following information, received from its Smyrna 
correspondent, about the epidemic that has made such havoc among 
the silkworms in the neighbourhood, and the means by which the 
evil ha- been overcome. The immense losses that the epidemic 
among silkworms has caused the breeders during the last few years 
throughout the province have made them search earnestly for 4 
remedy. ‘The indigenous eggs would no longer produce anything ; 
those which were imported from Thessaly, Macedonia, the Island of 
Crete, and several other provinces of the empire, did not promise 
much advantage, as they contained in themselves the — of the 
malady. They were hatched very unequally, despite all the precau- 
tions that had been taken, and the silkworms which they produced 
died before undergoing the second change, so there is no hope this 
year from these specimens. Some egys, received in small quantities 
from Italy, and which came from those originally imported from 
Japan, were those that gave the best results. Their hatching was 
perfect, the silkworms produced were healthy, they yrew much more 
rapidly than the other specimens, and they reached the third change 
in good condition ; therefore, all the growers who know their own 
interests get their eggs from Japan. 

Orenina or Penanta Dock, Carpirr.—The opening of Penarth 
Dock, Cardiff, took place on Saturday morning last. The formal 
ceremony was performed by Mr. James Poole, chairman of the Taff 
Vale Railway Company, in consequence of a delay in the arrival of 
the Baroness Windsor, Lady Windsor Clive, and the Hon. Robert 
Windsor Clive. The first ship to enter was the screw steamer 
William Corry—the largest iron collier afloat. After the opening 
ceremony, & large party breakfasted in a mteaes erected near the 
pier-head. The new dock was commenced in 1858, the contractors 
being Messrs. Smith and Knight. In 1861 a dispute occurred be- 
tween them and the dock company, which resulted in the company 
proceeding with the work themselves, and to this interruption is 
attributed the protracted opening of the dock. The dock is 2,100ft. 
long by 370ft. wide, and has an area of 17} acres; the fine basin is 
400ft. on by 330ft. wide, and its area is 3 acres; the entrance lock 
is 270ft. long and 60ft. wide, which latter is also the width of all the 
gates; the depth of water at the sea gates is 35{t. at spring, and 
25ft. at neap tides. There are ten coal drops at the dock, two of 
which are so placed as to be able to work into the same vessel at 
one time—each being capable of loading 150 tons of coal per hour. 
The basin also contains a double drop. The railway sidings have 
been admirably arranged. The roads by which the coal is to ap- 
proach the drops incline towards the drops, while those towards 
which the coal waggons are to retire from the drop, fall backwards, 
so that the wagon will, in each case, be impelled by its own gravi- 
tation in the direction which it is to go. Very powerful hydraulic 
machinery has been provided, with a plunger of 80 tous. The engi- 
neers are Messrs. Hawkshaw and Dobson, but the latter gentleman, 
as the resident engineer, has had the actual supervision of the work, 
and his labours in this respect, though of an unusually difficult che- 
racter, have met with the utmost success, and beon highly satisfac- 
tory to the company. 

Artisans IN Panis.—The manufacturing class in Paris is at 
present passing through a crisis slow but severe. It commenced by 
a demand, on the part of the operatives for an increase of wages, 
and this movement coincided, unfortunately, with a falling off in 
the demand for manufactured goods. The position of the labouring 
classes gradually became worse according as they struck work, and 
those who obtained an advance of wages found, on the other hand, 
their period of employment curtailed. The operatives, finding 
that the severity of the law. against coalitions was mitigated, 
hastened to ovell themacives of the liberty accorded to them; but 
as the right of meeting was denied, they had no opportunity to 
prepare resolutions, or to explain their reasons for the step they 
had taken. It is generally admitted that the price of the necessaries 
of life has enormously increased in Paris during the last fifteen 

ears, especially for the working classes. Moreover, being ejected 

rom their old dwellings to make room for new streets and stately 
mansions, they were forced to seek for lodgings at a great distance 
from their seat of work, The new buildings were doubly injurious 
to the labouring classes in Paris. They raised the price of their 
lodgings, and they attracted a greater number of artisans from the 
provinces, and thus diminished t dfor them. They were 
no longer able to live on their old earnings, and were reduced to the 
alternative of demanding an increase or of quitting their employ- 
ment, and, perhaps, Paris. The masters, on their side, were not 
all in a position to grant an increase of wages, and they tried the 
experiment of raising the price of their produce in order to meet 
the demand of the men. Should the manufacturers continue to raise 
the price of their goods, it is probable that the consumer will seek 
to supply himself from England or Germany if he can obtain what 
he requires at a lower price. Should this be the result of the strike, 
the men will have injured instead of improving their condition. 
Should, for instance, the merchants of the Northern and Southern 
States of America withdraw their orders from the Paris manufac- 
turers, the latter would find it necessary to discharge a great number 
of their men. This would be one of the first results of the demand 
for increased wages. Some propose to remedy the evil by increasing 
the amount of public works. That might be a palliative if the 
operatives employed in the Paris manufactories were suited to such 
works as are going forward, but they are not. Paris has hitherto 
been remarkable for its manufactures, but expensive buildings 
carried to excess would have the effect of transforming it into », 
city of pleasure, fit only for persons of enormous fortunes, where 
all articles of luxury would be found in abundance, but where 
mapufacturers could not, exist. An opinion prevails among the 








public that the excess of public works has tended to produce the crisis, 
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JOHNSON’S IMPROVEMENTS IN SAFETY VALVES. 
iT u1s invention, patented by Mr. J. H. Johnson, as a communica- 
tion from M. Felix Ménare, engineer, Paris, relates to an improved 
construction and arrangement of safety valve, suitable either for 
locomotive, stationagy, or marine engine boilers,and for steam 
generators, or compressed air or gas containers of all kinds, and con- 
sists in the employment in combination with a safety of the re- 
gulated size, according to the heating surface of the boiler if applied 
to a steam generator of a small supplementary valve operating as 
hereinafter described. The main valve is entirely enclosed in a 
chamber, and is unconnected with any other mechanism thus dis- 

ensing with levers, weights, and springs, for holding it down. 

he valve seat may consist of two concentric rings or bearing 
surfaces, between which are formed the escape apertures for the 
steam, such apertures leading downwards to the outside of the 
valve chamber. On one side of this chamber there is a passage 
which leads from the upper part of the chamber above the main 
valve into a second chamber situate on one side of the first 
chamber, in which second chamber works the small supplementary 
valve hereinbefore referred to. An opening is made in the bottom 
of the second chamber which communicates directly with the in- 
terior of the boiler and through this opening passes the spindle 
or guide of the small valve, such spindle or gale being cut away 
or grooved longitudinally to allow the steam to by it when 
requisite. A portion at the lower end of this obveeduthe is not 
grooved or cut away, but is made to fit accurately inside the aper- 
ture leading to the boiler so as to close the same when the small 
valve is elevated. The small valve, which is situate at the upper 
end of the spindle or guide above referred to, is held down by the 
direct pressure of a fixed weight fitted thereto; so long as the 
pressure in the boiler does not exceed the desired amount the small 
valve will remain closed and the steam will be free to pass through 
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theJaperture in the bottom of the second chamber, thence into the 
second chamber and along the passage which leads to the upper 
surface of the main safety valve, and, consequently, that valve will 
be balanced by an equal pressure of steam above and below; but 
should the pressure of the steam become unduly elevated, then the 
small valve will be lifted and will cause the lower aperture leading 
into the boiler to beshut. The steam which had previously balanced 
the main safety valve will now escape into the atmosphere by the 
small valve, and as the lower aperture leading to the boiler is closed, 
the main safety valve, being no longer balanced, will, consequently, 
be raised, and will allow the steam to escape freely until the reduc- 
tion in the pressure has permitted of the closing of the small valve 
again, when the balance of pressure on the main valve will be re- 
stored and the valve will return to its seat again. For the facility 
of repairs it is proposed to tap the small valve seat into the second 
chamber so that the valve and its seat may be readily removed and 
cleaned or repaired. 

Fig. 1 represents a vertical sectional elevation of the improved 
safety apparatus, and Fig. 2 is a corresponding plan of the same, 
with one half in horizontal section. 

Tho steam from the boiler enters at A, through the openings or 
channels in the stem of the small valve C, and fills the chamber B, 
thereby exerting its pressure upon the upper surface of the main 
safety valve D, which rests upon two annular concentric valve 
seats or faces KE, E', between which are situate the escape apertures O. 
This main valve, which is also guided by a cruciform stem F, receives 
on its under face the direct pressure of the steam from the boiler, 
and, consequently, it is balanced upon its seat by the upper and 
under pressure exerted thereon. Should the steam pressure become 
unduly elevated the smali valve C will be raised and the solid part 
or plug G on the bottom of the valve spindle will close the com- 
munication between the boiler and the chamber B, and the steam 
which previously pressed down upon the valve D will esca 
through the orifice at I, 1, which is opened by the lifting cf the 
small valve or plug OC. The pressure on the main valve being no 
longer balanced it will be opened, and willallow the steam to escape 
direct from the boiler through the escape apertures O,O. The 
small valve is represented as being fitted inside a separate tube or 
seating F' which is tapped into the main casting of the chamber B, 
and may, therefore, be easily removed when required for cleaning 
or repairs. ‘The weight G' of the small valve may be applied as 
shown directly to the valve itself without the intervention de lever, 
and for convenience it may be made hollow, soas to contain mercury 
or other substance for weighting the same, or it may be otherwise 
constructed. 








Tue French Transatlantic Company intends in August to establish 
a new line from St. Nazaire to Aspinwall, in the Isthmus of Panama, 
via Martinique, and will employ in it two steamers, the Nouveau 
Monde and Panama, built at St. Nazaire, and now nearly completed. 
The company has entered into conventions with the English and 
American companies of the Pacific Ocean, in virtue of which pas- 
sengers disembark at Aspinwall will find, on the other side of the 
Isthmus, steamers to convey them to all the ports of New Granada 
and the Equador, the Republics of Central America, also California 
and Mexico. This new arrangement is entirely distinct from those 
of the Southampton lines. In addition the company has resolved 
that its steamers on the Havre to New York line Shall put into Brest 
going and returning. The Lafayette, which left Havre on the Ist, 
did so; and the Europe, arrived from New York in nine and a half 
days, did thesame. As there is now a railway from Paris to Brest, 
it will be possible to catch the steamers long after their departure 
from Havre. 





LAUBEREAU’S IMPROVEMENTS IN PRODUCING MOTIVE POWER. 








Tuis invention, patented M. J. Laubereau, C.E., Paris, relates to 
certain improvements in caloric engines. a, a, is the base plate or 
stand of the engine, which is cast with an entry } for charging the 
fuel, an outlet c for smoke and gases, and with a ridge below to 
receive the grate d; and to prevent the radiation of heat it is pre- 


ferred to line this stand internally with fire clay, as shown. On the | 


centre of the said stand is placeda cover e, provided with a lateral 
opening e! for the passage of the flame, and on its outer flange a cap f, 
which forms the lower part of the heated chamber as it receives on 
its lower surface the action of the fire, and transmits the heat thus 
imparted to the air in the chamber. On the flange of this cap / is 
fitted the cylindrical double case g, charged with water, and which 
constitutes the sides of the air chamber, and this cylinder is domed 
on its upper face with the inner and outer covers / and h', the space 
between which is equally oo with water; and in this vertical 
hamber is suspended a vertical travelling partition i, by means of a 
rod i!, passing through a stuffing-box i, charged with washers of 
cork laid one on the other, and steeped in grease. This travelling 
tition is fixed to the rod i! by a wrought iron cross-head, and filled 

in to the extent indicated with plaster of Paris, or other light non- 
conducting substance, and the surface covered with an elastic cushion, 
formed of woven or textile materials. The space within the cham- 
ber not filled in by the partition constitutes the working air chamber, 
which is either hot or cold, according to the position occupied by 
the partition ; thus when the said partition is raised all the air in 





the chamber is driven to the bottom, where the calorie imparted | 


through the cap f causes the said air to expand, whereas, when the 
partition is lowered to the bottom, the air is driven into the space 
above, which, being surrounded by water, causes the same to con- 
tract; and in order to effect this change of t 

ible to the parts with which it comes in contact on its passage 
rom one chamber to the other are given such a shape as to cause the 
air to be laminated or divided into thin strata, and the inventor avails 





himself of this alternate expansion and contraction of the same | 


volume of air for producing motive power by means of a piston j, 


working in a cylinder &, provided with a rod j!, working in a guide | 


Jj’, and a connecting rod /, a crank m, and a driving shaft n, carrying 
@ second crank 0, for working the — by means of the con- 
necting rod p, and a fly wheel not shown. This second crank is set 
about one-third of a revolution in advance of the cylinder crank ; 
thus when the piston is at its bottom stroke the partition should be 
at about its top stroke, and the hot and consequently compressed air 
from the chamber below, passing immediately under the piston 
through the passage &!, raises the piston; the partition then 
descends, forming a cold chamber, above which, by the condensa- 
tion, a partial vacuum is formed, causing the descent of the piston. 
In order to prevent the formation of vapour from the oils which 
may be used for lubricating the piston, the cylinder bottom is in- 
clined towards a cup i, for the reception of such oils, which are 
drawn off by means of the cock g, and to prevent the passage of air 
behind the piston ring or rings, an elastic tube or roller 73, stretched 
on the piston, is used, and which is compressed to a sufficient extent 
by the ring or rings themselves. In order to prevent the water con- 
tained in the cylindrical double case g from overheating, which 
would have the effect of impairing the vacuum formed in the cold 
chamber, the water is drawn off as fast as it becomes heated, and its 
place — with fresh cold water by means of a small diaphragm 
pump. ‘To compensate leakage or loss of air during the working of 
the machine, use is made of an atmospheric valve w, composed of a 
small band of elastic material strained under a washer pierced with 
a central hole; as this valve is in constant communication with the 
cold chamber, whenever the vacuum therein descends beyond the 
requisite amount, the valve is forced open by the atmosphere from 
without, and the requisite amount of air admitted for the proper 
working of the engine. 
When it is desired to use the available power of the new engines 
for raising or projecting water in large quantities, such as may be 
uired for irrigation, mining, or other industrial purposes, the 
volume of the cylinder is reduced, limiting it to what is strictly re- 





ture as rapidly as | 




















quisite for producing constant rotary motion, and the main body of 
compressed and contracted air is utilised to work a pump similar to 
the diaphragm pump, but on a larger scale. 

| 








| How tTHey vo 1t.—In boring a well a correct journal is kept, 
showing the different kinds of rock and earth passed through, and 
the exact points where watercourses, gas, or shows of oil are found. 
if a large vein of oil is struck the well is immediately tubed with a 
2in. or a 2hin. iron pipe, put together in sections. The water from 
watercourses and the surface water oF pagpeme 4 from flooding the 
| well by means of a leathern bag, called a seed bag, filled with flax 
seed, which is placed on the outside of the tubing, and within the 
| earth chamber below the watercourses. When the flax seed becomes 
| saturated with water it swells, and completely shuts off all commu- 
| nication with the bottom of the well on the outside of the tubing. 
TirLes ror Om Companies.—On account of the rapidity with 
| which oil companies are formed, and order their engines, 
together with the difficulty they experience in procuring a 
good title for their company, as well as for their land, we re- 
spectfully submit a few “taking” names. The poet has said that 
‘*a rose by any other name would smell as sweet,” and so it 
might ; but then we don’t want to appeal to any sense of smell 
in an oil company, nor, indeed, to any sense at all; consequently, 
either for a good dinner or a good name, give us a big mouth- 
ful: — All-Oak-let-her-rip-big-tank-and-derrick Oil Company ; 
Horseneck-and-heels-over-head-Burning Springs Company; Musk- 
rat-trap-and-cat-fish-creek Oil and Mining Company; Tar-pitch- 
and-turpentine-homestead-Petroleum Company; Tideout-Waiting- 
for-a-rise-on-the-flats Big Auger Company; Wither-up-and- 
| wither-away Oil and Mining Company; Big-Rock-on-which-the- 
| Church-split-land-is-safe Oil Company ; Hyde-and-seek-farm land, 
| Coal, Gold, and Petroleum Company ; Jersey-well-to-do-and-hope- 
to-do-well-Big Sandy Company; Athens’-oil-and-Greece Lubri- 
| cating Coal Company; Jonah’s-gourd-mining-and-some-Pumpkins 
Oil Company. The origin of the latter name may need some re- 
| marks by way of explanation, and especially to parties who go in on 
“ground floors,” and are not supposed to be acquainted with the 
work from which this short biography is taken.— Oil News. 

New Iron Brinee.—There has just been completed, in the yard 
of the Regent's Canal Ironworks Company, a remarkable iron bridge, 
which is the largest yet constructed on a system invented by Mr. A. 
Sedley. The structure in question has been made to the order of 
the Indian Government, and is designed to be erectedin India. The 
leading feature of the new principle ie that, without the necessity of 
any subaqueous works, or the erection of any intermediate towers 
or piers, the bridge can be built to cross in a single span any river 
or chasm up to an extreme width of 500 yard, or 1,500ft. The 
bridge just finished is of 75{t. span and 14ft. wide; its total weight 
is 22 tons, including the roadway, and it will support a nominal 
strain of four tons per sectional inch, but really a greater weight. 
Two great cantilevers, or wedge-shaped girders, are built up piece 
by piece till they are projected from opposite sides of the chasm or 
river which is to be bridged over, and extended till they —- 
within a distance something less than a third of the whole span. 
Across this space a central girder is thrown, which, while it com- 
pletes the continuity of the bridge, acts, when fixed in position and 
rivetted down, as the key-stone, so to speak. The wedge-shaped 
girders which project from either side of the stream are at their wide 
ends embedded and built into massive piers of masoury on the 
shores. The base of the wedge is fixed by iron tugs, in an upright 
position ; the central arm of the girder supports the actual roadway 
of the bridge ; the lower arm, stretching to the point of the girder, 
becomes a bracket support; and the upper arm passing over the 
summit of the upright end, which makes the thick end of the wedge, 
is extended backwards as a tension bar, and anchored firmly in the 
earth, thus giving suspensory support to the central arm, which 
| attains a perfect rigidity. Upon the piers the whole strain is thrown. 
| —Society of Arts Journal. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of 
our Correspondents. ) 





ov 
RECENT IMPROVEMENTS IN FLOATING DOCKS. 
Sm,—Floating docks are of two classes, and are used where the 
ordinary stone dry docks do not exist. In our modern times of 
naval warfare it has been found advisable to construct large floating 
factories, so that ordinary repairs can be speedily executed; that a 
ship may not be so disabled in action as to be rendered useless, 





a vessel to a slip, so that she can be hauled on shore by means of a 
cradle and hydraulic machinery. That those docks are only cal- 
culated for calm weather is very clear, from the fact that the heavy 
side walls and the Warrior, I will say, being lifted entirely out 
of the water, makes the dock very unstable, or liable to “ turn 
turtle.” 

As my recent improvements are applicable to flat-bottom docks, 
as likewise to ship shaped or navigable docks, I will simply state 





that, in the usual form of dock hitherto constructed, the wall sides 
bave been plated all over to the top or platform, offering a large 
surface for the wind to act upon. For such a dock I propose to | 








| 
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lowering the centre of gravity when a vessel is being docked, I think 
it must be quite clear to those who have studied the subject that 
to have a useful form of flosting dock it must be built up entire in 
the ship-yard, and steamed out to its destination by a tug or self- 
propelling machinery, so as to be able to follow a fleet in time of 
war. Asa means of docking our ships of war in foreign waters a 
navigable dock must be made ship-shaped. The drawing represents 
the form I propose ; it is simply a double-skinned structure, having 
a strong box keel running along the centre, and two side box keels 
to prevent rolling, and likewise to stiffen the bottom of dock. One 
or both ends may be formed pointed, the bow formed along with 
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without having convenient means at hand for docking her, so I beg 
leave to explain my recent improvements. 

It is very obvious to those acquainted with such matters that a 
flat-bottomed pontoon, having heavy side walls on each side, is 
wholly unsuited as a navigable dock. Those docks are simply for 
lifting a vessel out of the water, in a harbour, for temporary repairs, 
or as a camel, for transporting a vessel from sballow streams over 
a bar or bank into deep water, and are sometimes used for conveying 


ON THE IMPROVEMENTS IN THE SLIDE VALVES OF THE 
MARINE ENGINE, 

Sir,—The relative position of the engineer to the steam engine 
may be said, with some truth of comparison, to be analogous to that 
of the medical man and his patient. Of all the details (so to speak) 
of the human body, the heart is the most important. T'he same 
may be said of the slide valve, in comparison with the remaining 
details of the engine. In either case the defective action of the 
heart or valve impedes the progress of the whole. In days of yore 
setting or adjusting the slide valve was considered a mystery. 
Who, in the profession, does not remember the mysterious look 
assumed by the happy fitter or foreman who could set.a valve? 
Happily now tho spell is breaking (if not broken), and the 
closing of doors by day, or performing the magic deed after work- 
ing hours, is looked on as a farce, too ridiculous to be attempted by 
the enlightened of the present day. Before proceeding further, it 
will not be out of place to remark, that the present letter, and those 
in future on this subject, are intended by the writer for the perusal 
of the younger members of the profession, or to such as it will 
prove of value, quantum sufficit. ' 

Slide valves of the present day are divided into three classes or 
kinds—common, exhaust relief, and equilibrium. It is now pro- 
posed to describe each consecutively. 

The common slide, Fig. 1, will be readily understood by the 


rs@ 8s 





| 
| 


WW Waseca fi 


diagram, as to its shape, &c. As, perhaps, it will not be out of place 
to give examples for future reference, allusion will be made to the 

roportions of the valve relatively to those of the ports of the cylinder. 

wet it be presumed that a valve, &c., is required for an engine of 
65-horse power nominal, adopted for the screw propeller. Now 
allowing 17°5 square inches per horse power, the cylinder would 
equal about 38in. in diameter, having a stroke of 2ft. The size of 
the steam port supply being generally one square inch (in area) per 
horse power, the result would be 65 square inches. ‘Thus 
far having determined this proportion, it now remains to decide 
the proportion of the ports, &c., not at a guess, but by a correct data, 
certain for al] dimensions or ratios. It will be noticed in the diagram, 
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Fig. 2, that the slide, when at full stroke, moves the full width 
of the port, hence the term common slide. Now, it is obvious that 
the area of the port being given, that same being divided by its length, 
will produce the requisite width, which latter, in the present example, 
will be 2}in., outside lap (presumed) I}in., inside lap, jin.; having 
thus far agreed, the following rules will supply what we want :— 

Width of bar = width of port X °5, but lin. as a minimum. 

Width of exhaust space in valve = width of port supply X 1°5 + 
half travel of the valve + width of bar, minus inside lap. 

Width of exhaust port in cylinder = width of bars minus inside 
laps, deducted from the width of exhaust space in the valve. 

Now, as the two last rules may seem a little confused, it 
will be well to explain their origin. The exhaust space in the 
valve is that part that allows the steam to escape into the waste 
port. It is the general practice that the area of the exhaust port 
should exceed that of the supply 5 some engineers prefer supply 1, 
exhaust 2, others the former 1 the latter 1°5. It is clear that when the 
valve is at full stroke, as in Fig. 2, one bar only is in question as to 
the area for the exhaust, the half travel of any valve, it is almost 
needless to say, is the outside lap, plus the width of the supply port; 
thus it will be understood that the inside lap must be also taken into 
consideration to produce the exact proportion, although it may be 
said this last is not of vital importance, yet, to attaimthe correct 
result, it must be noticed. 

For the explanation of the last rule, Fig. 1 will readily convey an 
idea of its origin and the truth of its composition ; the inside laps, 
it will be seen, determine the dimension required. Simple as thi 
rule may it is of as much importance as those preceding it, 


form a machinery room at the centre of dock, plating it to top, and 
filling in the ends with lattice work ; the uprights being braced 
transversely, to take the thrust of the shoreing batons; and the 
platform will be carried nearly to ends with suitable staircases; the 
lattices being firmly secured at ends and to machinery room, thus 
forming a strong truss on each side of dock. 

That flat-bottomed docks are rendered safer by filling up one 
end, and constructing the other end so as to receive a caisson, thus 








It is not here presumed that there is any new formulw given; on 
the contrary, the writer rather wonders that such a simple and 
correct mode of producing the proper proportions or distence is not 
more often alluded to. Many young engineers of clear perception 
look on this portion of the data requisite for the steam engine as 
the most difficult of all; but first determining the ratio of the length 
of the connecting rod to the stroke of the engine, and the ; rade to 
cut off the steam at, the remainder may be said to be « mere 
bagatelle. Yet, withal, there is, perhaps, an atmosphere of my >i) 
pervading the region alluded to, only to be dispelled by practice and 
thought. It may as well be added that the two proportions last 
mentioned will be reverted to seriatim. Returning to the requisite 
dimensions for the example given, they will be found to be thus :— 

Let A = width of port supply. 
B = outside lap, 
C = inside lap. 
D = width of bar. 
E = width of exhaust space in valve. 
F = width of exhaust port in cylinder. 
G = half travel of the valve. 


6 Inches, 

5 

Then, A= 26 = ae ae ee ee ee ee 
B=25xé= . 15 
Pe + 4+ 6 6 we toe * 6 oe oe 
Pas 6 6.5 i os ee Cee 
E = 25 x 15+ 15425 +4 [1 — 125] = 8 625 
F = 8625 —[l-— +125 x 2)= . . . 6875 
G=S54+156—= ...+2- . 


The above calculations, und the results, represent the proportions 
of the valve and ports in Diagrams 1 and 2. It may, perhaps, be 
well to add, that the formu!s given will be correct for any propor- 
tion, whether the valve is intended to cut off at one-quarter, three- 
eighths, one-half, five-eighths, three-fourths, or seven-eightbs of 
the stroke. Also the exhaust may bear any proportion to the 


' supply, remembering, of course, to use the ratio required, rather 


than the one given at present. 

In Fig. 2 the valve, as before stated, is at full stroke. It will be 
seen, also, that theend of the valve overlapsor travels beyond thesupply 
port (exhausting). This overlap will be found, in all cases, to equal 
the outside lap minus that of the inside. Therefore, when the 
valve has closed the supply port, the exhaust will be open in 
width, equal to the outside lap minus inside lap 

It need scarcely be added that when no inside lap is given, the 
outside lap regulates the excess of time (beyond that for the supply) 
for exhausting. In the example now alluded to the areas (from the 
supply ports) both for exhaust and supply are equal, due, of course, 
to the slide travelling the entire width of the port. Now to lessen 
the stroke of the valve would be to reduce the area for the entrée 
of the steam, while that for the exhaust would not be effected, i.e, 
should the reduction of the half-stroke of the valve not exceed the 
overlap on the exhaust side in Fig. 2. To retain the area for the 
entrée of steam, but increase that oe the exhaust, more in propor- 
tion than in the diagrams Figs. 1 and 2, but not to exceed or reduce 
the stroke of the valve, the width of all the ports must be increased 
in proportion, hence the origin of the “ exhaust relief valve.” 

or the purpose of future comparison and illustration it will be 
better to give the proportions and formule for this valve. Now, 
presuming an engine of the same power as the last example, 
and ratio of area for the supply steam to be equal, also the 
stroke of the valve, but allowing the area of the port to exceed 
that of the opening (caused by the stroke of the valve), the follow- 
ing result is attained, viz.:—The exhaust side of the piston is less 
susceptible to the action of the steam, generally known as back 
pressure or “cushioning,” the explanation of this will be further 
explained hereafter. The followmg formul# or data will now be 
in requisition before further allusion :— 

Width of port = width of supply opening caused by valve X 1°5. 

— - exhaust opening caused by the valve = width of 
port X 1:5. 

Width of exhaust space in valve = width of port X 1-5 + half 
travel of the valve + width of bar minus inside lap. 

Width of exhaust port in cylinder = width of bars minus inside 
laps deducted from the exhaust space in valve. 
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Before making use of these rules, it will be requisite (to prove 
their veracity), to explain their origin. To begin with the rule for 
the width of the port, it will be seen that a constant number is 
a Now, it must be strictly understood that this sum can be 
essered or increased according to the discretion of the calculator, 
the number given being compiled from the average of general 








more eg when requiring the width of the exhaust b; 
calculation in the shewnee af ry a 





practice. 
The sécond rule bears strict reference to the distance of the inside : 


the mass, and the other end fitted with a pointed or ordinary 
caisson. By this arrangement (when a vessel is docked), the centre 
of gravity is much lower than with docks of the usual form. I 
will merely add that these docks are sunk by allowing the water to 
fli w into basement or bottom chambers ; and, when pumped out, 
the whole mass rises along with the Warrior, which this dock is 
designed for—the length of dock being 460ft., and extreme breadth 
110ft. Joun G. Winton. 


of the bar to that of the valve when at full stroke, as at Fig. 2, 
hence the increase of area or width of the exhaust port to that of 
the suoply. The width of the exhaust space in valve is produced 
by « formula, as in the first example; also the last rule now given 
is the same in composition. In Fig. 3 will be seen a diagram of a 
valve and ports arranged for the exhaust relief principle. The 
valvy is entirely covering ove supply port, or cutting off, while the 
exhaust side is partially open, due, of course, to the arrangement 
letu.e alluded to. In Fig. 4 the valve is shown at full stroke 
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Now, on comparing the widths of the ports (for the exhaust) in 
Figs. 2 and 4, the relative areas can be readily understood (the 
scale being the same throughout). It is, therefore, obvious that, 
while the valve is openirg the port, for a given width asin Fig. 4, 
that for the exhaust is increased, the ratio being due to the discre- 
tion of the designer. Having thus briefly described the action of 
the valves Figs. 3 and 4, for the better purpose of practically 
roving these statements, attention will now be given to the calcu- 
ations. As before stated, this valve is for engines of the same 
nominal horse-power as in the previous example. 
Then, let-— 
A = width of opening caused by the slide. 
B = width of port supply. 
C = outside lap. 
D = inside lap. 
E = width of bar. 
F = width of exhaust space in valve. 
G = width of exhaust port in cylinder. 
-H = half travel of the valve. 


65 95 
Let A= s6= ° 2°5 
B= 33 X15 = ° - 375 
Oo=83 x = - 15 
Da.. ° - 186 
ess «6 0s. 0 68 3S Oe 
FP = 875 X15 415 +25 + [1—125] = 105 
G oo ¢ Ss oe 


= 105 — [1-125 x 2] = 
H= 264+ 15 .. «++ - 40 

On referring to Fig. 4, the relative value of the above dimensions 
can be better understood. The supply opening is opened 2}in., but 
the port on the opposite side is opened full or 3jin., and the distance 
from the inside the bar to that of the valve, will be 5gin., or the 
width for finally exhausting; thus it will be understood the 
ratios of the ports to each other, is as 1 to 15. Now this ratio is 
not imperative, 1 to 2, or 1 to 2}, or 1 to 3, may be adopted, or as in 
Figs. 1 and 2, the ratios may be cqual as far as regards the ports 
and openings. 

It will now be well to allude to the lead on the exhaust side. It 
should be understood that the only means of creating a perfect 
indicator diagram (the best mode yet known to indicate the 
action of the steam) is to cut off suddenly and exhaust freely. 
Should the latter not be accomplished the back-pressure or extreme 
cushioning, before alluded to, will impede the action of the engine. 
It is, of course, well known that a lead on the steam side is often 
given, which will, to a certain extent, produce a cushion, or a round 
corner, so to speak, in the indicator diagram; but when this is 
intentional, the evil may be said to be admissible. It will be seen, 
in Fig. 8, the lead of the exhaust is equal to the outside = { of the 
valve minus the inside lap. The same applies to Figs. 1 and 2, 
although not represented. It is, therefore, plain that the lead on 
exhaust side (in the present rules) is due to the outside lap minus 
that of the inside. 

The adoption of the narrow bars is correct both in practice and 
theory, the friction being reduced in proportion to wide bars. The 
larger area also is maintained for exhausting the steam freely for a 
given length of valve, or stroke of the same. In Fig. 1 the valve 
is represented at half stroke. Now, it can be readily understood 
that the valve has to move the remainder of the width of the bar 
(on the exhaust side) before the area of the exhaust port is con- 
tracted; therefore, the steam can freely exhaust at its greatest 
pressure through the larger area, both pressure and area being 
reduced proportionately, so to speak. 

With reference to the inside lap of the slide valve, its vital inten- 
tion is to ensure that the ports are covered on the exhaust side, so that 
no leakage can ensue when the valve is at half stroke. ‘the valve 
next in rotation (descriptively) is that of the equilibrium type 
which will be the subject for a future letter. N. P. Busan. 

78, Southampton-terrace, Waterloo Bridge. 


ON THE SUPPLY OF LOCOMOTIVE BOILERS WITH WATER. 

Sm,—Were I to deprecate further discussion by “X.,”’ in the 
spirit of his last and former letters, it might perhaps be said that I 
was complaining of it, But I really think he is writing himself 
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out. As merely polemical matter this controversy can be of little 
profit, even if it possess any interest, to your readers. Differ- 
ently conducted it might do good. Writing over my own name 
and qualifications, I should have been spared the always unpleasant, 
and often tedious task, of clearing myself from groundless charges 
of “incredible blundering,” &c., only now awkwardly withdrawn 
by “X.” Gentlemen, of course, never entertain and act upon 
such yx! until they have heard what there is to be said in reply, 
and I think I may, therefore, rest secure in the replies I have 
already given, and which will, I am dis; to believe, be at least 
as widely read as “ X’s.” letters which drew them forth. Iam the 
more willing to trust to them as I think it is now “ X.” who is 
upon his own trial. To me, his letters bear evidence of irritation 
at finding, that on every point he has raised, the reply has been 
much more complete than he had expected. He simply could not 
understand my original paper, and yet he took it as ‘‘ complete,” for 
it was, he said, “so carefully worded that it requires no explana- 
tion, and it leaves nothing to be assumed.” Again, it was “a 
specimen of careful composition,” ‘well worth perusal.” First 
having taken it, then, as “ complete,” he found no means described 
in it for filling the tender from the fixed boiler; yet ‘ X.” was able 
to discover for himself the only means of filling (the waste cock) 
that [ had ever intended. But, said he, then the tender cannot be 
filled with water at 300 deg. Supposing this to be the precise tempera- 
ture in the fixed boiler at the same level, the fact would not need 
““X.” to point it out, but I had nowhere said that the tender would be 
filled at exactly the temperature in the boiler. It was from his 
reading of my paper that he asswmed that 1 meant this, and, upon 
this needless assumption, argued that I had made a great mistake. 
Having thus found one great impracticability, it was easy to find 
another, and both have turned out alike. Said“ X.,” ‘opening an 
“ air cock will not serve the author’s purpose, as 1 beg to inform 
“him that water cannot retain a temperature of 300 deg. under 
“ atmospheric pressure, to which, in the tender it will alone be sub- 
“mitted, provided an air cock of sufficient size is used!” Yes 
“ provided.” Speaking of a like “air cock” which I had described 
for the receiver, he said, “If this cock were of sufficient size it 
“ would of course discharge the steam released from the water with 
‘ sufficient rapidity to permit the receiver to fill, Not, however, 
“ with water at 300 deg., but at some lower temperature, not greatly 
“ in excess of 212 deg. A proposal to fill a bucket with water at 
‘* 300 deg. from the blow-off tap of a locomotive would not be much 
“ more absurd.” “X.” simply could not, and I can show by his 
own letters that he still does not, understand the manner in which 
the respective waste cocks enable the tender and receiver to fill at 
a temperature only 3 or 4 or 5 deg. less than that at their respective 
sources of supply. For, as soon as, in my first letter, I had com- 
pared these cocks to loaded safety valves, he ran off with the idea 
that I was to employ only safety valves, that my ‘“ second 
proposition ” was, therefore, totally distinct from my “ first,” &c. 
&c., to say nothing of a little sermon upon my adroitness, or “ skill,” 
in availing myself so promptly of the “fortunate mce” of a 
safety-valve mentioned in my “carefully-worded” paper, but of 
the use of which it appeared I was then wholly ignorant! Puzzled, 
however, at afterwards finding that the safety-valves, so far from 
being “ absolutely essential,” have comparatively nothing to do 
with “ the of my sch »” “X.” now says, as though he 
had just heard of it for the first time, ‘‘ he has said something about 
a small air cock!” and he asks how large it would really need to 
be for its purpose. I can easily tell him, and will do so before 
closing this letier. Puzzled with my “ carefully-worded” r, 
which “left nothing to be explained or assumed,” and which as a 
“specimen of careful composition” was so “ well worth perusal,” 
“X.” now gives it up in impatience as a “crude, obscure, ill- 
“ digested, and hastily-written article, an article so carelessly 
“ worded, indeed, that, in any case, it was impossible to arrive at 
“the real nature of the views said to be proposed!” As this was 
not quite enough to express his disappointment with a paper which 
was 50 elastic in the constructions it would bear to the damage of 
his own critiques, he returned to the charge in this wise:—* Either 
“* Mr, Colburn was ignorant of the laws of steam, or of the require- 
‘ments of modern railway practice, or be ventured to attach his 
“ name to one of the most imperfect essays that have ever appeared 
“in the columns of the scientific press; an essay so imperfect that 
“ it required another (Mr. Colburn’s second letter) to explain away 
“the erroneous statements and false reasoning of the first!” 
Capital! But I prefer “ X.’s” first opinion of my paper to his last, 
and for the end of the sentence just quoted 1 would substitute, 
after ‘erroneous statements and faise reasoning,” the words—“ of 
“ ¢X.’s) critique.” 

Now, “X.” and myself might go on in this way, as he says “ for 
ever,” Lut your readers do not care for “ personalities,” with which 





“X.,” unasked and unaccused, admits that he began the first | 


paragraph of his first letter, having, he says, ‘* had them forced upon 
him.” Is it possible that my “ carefully-worded ” paper, that com- 
mendable and commended “ specimen of careful composition,” really 
“forced” personalities upon the ‘ unknown quantity,” or, rather, 
the unknown entity “X.?” If so, 1 much regret it, and 1 beg his 
pardon, whoever he may be; for | have now no kind of idea of 
who he is. Indeed, it is only as a representative correspondent 
that I notice him at all, for he may, although I doubt it, with his 
three or four satellites, truly represent, as he wishes me to believe 
they do, your thousands of readers. If “ X.” and his friends really 
do thus represent them, my replies must, I fear, be exceedingly un- 
palatable to al! your readers, but I will hope that, although they 
have not spoken, this is not the case. I know scores of your readers 
who would not have written such rubbish, their views of scientific 
discussion being opposed to the straining of obvious meaning, and 
the unnatural interpretation of language, to prove, at all hazards, 
that the opposite party to a discussion is in the wrovg. 

‘Lhe real question is this:—Is the scheme which | suggested, and 
the ideas of which, “ X.” assures me, “have never been laid, as a 
whole, before the world previously,” the whole being “ perfectly 
original,”—is this scheme practicable, and is it useful? If it be 
practicable to heat water, under pressure, to 300 deg. or 350 deg., 
and if water will flow in obedience to a difference of level or of 
pressure—and | am somewhat confident upon both these points— 
then the scheme is at least practicable. To carry out the reasoning 
of my paper, the more the water is heated, within the limit corre- 
sponding to the working pressure, the better, and to whatever point 
it may be heated, not more than 3, or 4, or 5 deg. need be lost in 
filling the tenders, nor much more than the same quantity of heat in 
after wards getting the water intothe locomotive boiler. The whole loss 
would thus be from one-half per cent. to say 1 per cent. of the total 
quantity of heat imparted to the water in converting it into steam. 
Yo get the water from a boiler into a tender on the same level, at 
the rate of 1,180 gallons per minute, through a 4}in. pipe (a larger 
one might be used), a difference of pressure of 5 ib. per square inch 
would be required over any excess due to the friction avd loss of 
head of the water in the pipe. If the water were originally under a 
pressure of 55 Ib, (303 deg.) the loss of 51b, pressure would 
bring it down to 298 deg., and this loss of 5 deg. of heat 
from 1,180 gallons of water, would be equal (11,8001b. X 5) to 59,000 
units of heat, equal to that imparted to 51} 1b, of water in raising it 
from 54 deg. into steam of 50 ib. pressure. A slight technical argu- 
meut is involved in the question whether 51}1b. weight of steam 
may be taken, therefore, as that to be discharged under 50 Ib. pres- 
sure from the waste cock, but for the present argument it will be 
near enough to take this quantity. At any rate this is the greatest 
quantity oi steam that need be discharged (in addition to the steam 
of 50 Ib. pressure, first disengaged by the water and afterwards dis- 
ag by it), in order to preserve the requisite difference of pressure. 


ow 51} 1b. of steam of 50 1b. pressure ocoupy 333} cubic feet, and 
steam o1 this pressure (50 lb.) rushes into the air with a velocity of 
104,160 ft. per minute (1,736ft. per second), Hence the area of the 
opening of the waste cock, irrespective ot any allowance for the 


: 333} 1 
friction of the steam would be 104,160 = 313 Square foot, or less 


than half a square inch. For the 240 cubic feet of steam displaced 
by the water, a further area of one-third square inch would be 





necessary. But I wish to state that nothing whatever depends upon 
the correctness of this or of any calculation in the matter. For the 
right opening would be obtained by trial only—with no opening 
the tender would not fill at all, with too great an opening it would 
fill too quickly, or, at least, with a needless waste of steam. In | 
case the waste cock should be closed before the tank was quite full. 
Experience, and very little of it, would show all that was neces- 
sary to guide the attendant. The object would, of course, be to let 
off the least possible quantity of steam in filling the tank within the 
required time. Of course, as “X.” has astutely observed, if the 
waste cock (or “ air-cock,” as he was the first to name it) was “large 
enough,” it would or might let off the steam, down to atmospheric 
pressure, but then, under 50 Ib. or 55 1b. of preponderating pressure 
in the boiler, the water would rush in with a velocity due to a fall 
from aheight of from 115ft. to 126}ft., or say a mile a minute, equal 
to more than 3,500 gallons per minute through a 4}in. pipe. Here, 
of course, the more haste the worse speed. ‘I'he same reasoning 
necessarily applies to the filling of the receiver from the tank. 

“ X.’s” reasoning as to the hot-water pipe coupling is what I 
shouid have expected from a young draughtsman commissioned to 
lay out such a coupling. Another coupling which I see sketched by 
another of your correspondents is too ingenious. The letter accom- 
panying it is in many parts unintelligible to me, and it repeats my 
pame in a manner for which I have vainly tried to discover areason. 
It contains, also, four singular non iturs:—Iist. As in my first 
paper I did not even mention the mode of filling the tender, it is 
illogical to say that I cannot fill it ‘as proposed.” 2nd. I should 
fill my receiver exactly as I first proposed. 3rd. I should fill the 
locomotive boiler exactly as proposed. And 4th. I should make a 
good practicable coupling. But to return to “ X.,” who says that 
his hot-water crane will only suit railways of which the radius of 
curvature, if any, is greater than 8ft. or 1Uft., or, say, 4th chain (!). 
Knowing, as 1 did, that the coupling could be made with a single 
stufling-box and an inflexible pipe, I promised him that if he could 
first prove that I could not do so I would show him how it was to be 
done. As I understand the word “ proof,” it is, of course, impos- 
sible that he should prove to my mind that a thing, which I know 
is quite practicable, is impracticable. 1 need uot add that he has 
not done so. If{such a transparentriddle was unworthy a discussion 
of this kind, I regret it, but not to disappoint “X.” I will give 
a general description of my coupling. It is first necessary to stop 
the engine and teuder at an exact point on the line; exact within 
half an inch. In a pit, beneath the tender, two lengths of two 
fathoms each of Ijin. stud chain would be firmly anchored at 
points in the line, about 24ft. apart. The engine would be run 
as nearly as might be to the proper point, when, according as it 
was too far forward or not far enough, one or the other of these 
cables (weighing each 1441b. and requiring to be lifted at but one 
end) would be hooked to a shackle in the frame of the tender, and 
the engine then turned ahead or backed through the short distance 
necessary to bring the chain “taut,” when the tender wheels would be 
blocked. ‘The hook would be easily disengaged, when the time came, 
by the “ trip” employed in boat lowering apparatus. When the 
engine had been stopped at nearly its proper place, the slight 
adjustment then necessary would be hardly felt in the train, in con- 
sequence of the play of the draw springs. The management of the 
chain, &c. (and which in many, if not in most cases, and with prac- 
tice on the part of the engine men, would not need to be used at all), 
would be in the hands of the attendant whose business it was to fill 
the tank. I trust that “ X.,” however formidable these preparations 
may at first appear to him, will, before criticising them, consider 
how really simple they may be made. The opening for filling the 
tank is at the bottom, although an internal rising main, opening 
within the upper part of the tank, may be employed if thought de- 
sirable. The stop valve would be of a kind tightened by the pres- 
sure within the tank. ‘The opening itself would be upon or through 
a flat surface, to which the supply pipe from the boiler would rise, 
and press upon a flat india-rubber joint, cheaply and easily renewed 
whenever renewal was necessary. The supply pipe would lead from 
the boiler, under the pit, and there rise under the tender, Suppose 
it to be of 4}in. bore, and fin. thick, where it pressed against the 
tender, it would be, say, 8in. in diameter where it ruse through the 
single stufling-box, the pressure of the steam thus acting upon at 
least 22 square inches, or with the force of half a ton, to keep the 
joint tight. An internal flange, within the main below the stuffing- 
box, would prevent the possibility of the coupling pipe being shot 
out altogether, even if the means whereby it was raised and lowered 
through a range of 2{t. should fail. The rising pipe, or coupling, 
would have its stop valve also, and a small steam pipe would be 
occasionally brought into requisition to make up for any loss in the 
temperature of the water standing in the pipe leading to the tender. 
This pipe, however, would be occasionally blown out, as it would 
receive most of the scale from the fixed boiler. I have planned 

other couplings, upon an entirely different principle, but I presume 
| thatit isunnecessary todescribethem here. No amount of work which 
“X.” may, to use his own words, “cut out” for me, is likely 
to be too much for me, still I shall have to consider both my own 
| time and the patience of your readers—the latter, I fear already too 
heavily taxed with this matter. Although 1 can write these replies 
| at the easy rate of a column an hour, when | have once sat down to 
them, I am not so certain that your readers will bear with me in case 
| I go seriously to work to show that the ordinary pressure in locomo- 
tive boilers when at work is 120 lb., or that the ordinary tempera- 
ture of water (not, of course, in this blazing weather, but all the 
year round), is 50 deg. I ama great believer in concession when it 
| does not compromise real dignity or truth, and if “ X.” prefersit, I will 
| concede that the ordinary pressure in locomotive boilers is 50 lb., 
| and I wish I could, to bring him into a proper debateable humour, 
| say that the ordinary temperature of water—and “feed water” is 
| water, and water only (except the “scale”)—was 212 deg., or any- 
‘thing he likes. Nature, however, has fixed it irrevocably in 
| England at less than 50 deg. Indeed, I am rather stretching the 
| truth in setting it so high as 50 deg. Lf the average pressure in 
| locomotive boilers be only 50 lb., it does not in the least affect my 
| proposition to save one-fifth of the weight of locomotive boilers and 
| their contents, and one-fifth of the otherwise necessary carriage 
and consumption of fuel on trains. If the average temperature of 
| feed water be 50 deg., then about 1,150 deg. has to be imparted to it to 
| raise it into steam of 50 lb., and to save 250 deg. of this, or even 
| 230 deg., would effect the saving I have proposed. If the ordinary 
temperature of feed water be 100 deg. (is that high enough for the 
sake of argument ?) then about 1,100 deg. has to be imparted to it to 
| raise it into steam of 50 1b., and to save 200 deg. of this, or even 
185 deg. of it, will correspond to a saving, not of one-fifth, but of 
at least one-sixth. I wish “ X.” would agree to waive the strict 
exactness of quantities which—while, if they affect the general 
argument at all, they do so as often in my favour as in his—can 
only be chosen from a wide range of constantly varying quantities, 
and are only specified by me to give a due degree of definiteness to 
my writings. But, supposing the | of weight, “X.” will 
have it that there is no gain, but @ loss. Now it is a condition of 
the saving that the steam tractive force remains the same as before. 
So the saving of weight can only diminish the adhesion. Now, 
where the trailing wheels are not coupled, couple them—where 
they are, use properly made sand boxes and sharp dry sand, and the 
adhesion will be increased in a greater ratio than the adhesion 
weight is diminished. Preserving the requisite steam tractive 
force and adhesion I deny that it is a question which I need 
seriously argue in your columns, whether any saving in cost of 
working would result from a saving in the weight of looomotives. 

It would be too much this hot weather to both answer “ X.” in 
his misunderstanding upon my first paper, and to reply to him, also, 
in his equal inability over others of mine, not connected with it. 
Let us keep to one at a time. When “X.” writes of boilers, he 
should know, as I do, that a large Cornish boiler will evaporate 
sixty cubic feet of cold water per hour, and in doing this it does 
the same work as would be required to heat 330 cubic feet per hour 
from, say, 100 deg. tu 303 deg. Now, upon the average of all the 
locomotives in the kingdom, running as they do 20,000 miles yearly, 
| and evaporating four cubic feet per mile, less than 275 cubic feet are 











evaporated by each daily. And, if a fixed boiler heat 330 cubic feet 
of water hourly for twenty-four hours, how many,locomotives would 
it supply with 275 cubic feet of hot water each ? 
a= 28°8 answer. And thus four boilers would supply 
more than one hundred locomotives, “X.” said that fifty boilers 
would be required. I say that, with regular traffic ten at most 
would answer, and that with irregular traffic, more would be 
required; “X.” now thinks that under no circumstances could the 
fixed boilers be fewer than twenty. But what becomes of his 
original estimate of fifty, when I can show that, under some circum- 
stances, perfectly practicable, four boilers might serve one hundred 
locomotives? ' 
_ Maay engineers will not reply to anonymous writers—most, 
indeed, will reply to no newspaper writings whatever. Still, why 
are newspapers printed at all, and why do almost all mankind agree 
in reading them, and in attaching some degree of importance to 
what they read in them? So that one, knowing his subject, can 
write rapidly, I see no reason why he should discredit, but 
some reasons why he may benefit the cause of science by replying 
to letters like those of ‘*X.” Were ‘‘X.” writing, as I write, over 
his own name, he would, I think, write with a broader and better 
feeling, and do more good—if, indeed, his letters be capable of good. 
‘ re wm. . Coizuan, 
em . Civ. Engineers. 
7, Gloucester-road, Regent’s Park, 
June 12th, 1865. 


Sim,—Your correspondent, Mr. Colburn, may presume too far upon 
the good -nature of your readers. he supposes that the 
number who differ from him is to be estimated by the number 
who avow their differences in print, he is grossly deceiving him- 
self, Your correspondents have very ably and very fairly criticised 
Mr. Colburn’s proposals, and the fact that that gentleman elects to 
act ‘upon the deiensive” is sufficient to indicate that he himself 
feels that his position is an entirely untenable one. Even suppos- 
ing his plan, as originally stated, were feasible—and that it is not 
so it is not worth wasting more words to prove—he has himself 
shown its worthlessness, economically speaking. He started by 
declaring that a given plan would economise a given sum. He 
finishes by admitting that his premises were incorrect; we may 
therefore, consider his conclusions are worthless. In short, to make 
his plan work, even according to his own showing, he has so far to 
vary his conditions as to sacrifice his presumed sources of economy. 
Yourcorrespondents have had great patience, and deserve great praise. 
Mr. Colburn apologetically states that his papers are to be considered 
as the result of his hours of recreation ; I doubt, Sir, if your readers, 
generally, will care to find their light reading in Tue Enotneer, or 
look to Mr. Colburn for its supply. Dents. 


eee 


Sm,—In answer to Mr. Colburn I beg leave to tell him that his 
remarks about editorial indulgence have nothing to do with the 
matter in hand. 

Suffice it to say that you have granted me space to expose, 
according to my abilities, what I consider the greatest absurdity 
ever penned by one who claims a membership of the Institute of 
Civil Engineers; and I feel, Sir, the more convinced of your desire 
to promote science by granting me that space, comparatively 
unknown to you as I am. 

Mr. Colburn seems delighted to jerk along with those who enter 
into figures. I can only state that before making calculations— 
which I consider in this case a waste of time—he must first prove 
the practicability of the scheme, and then enter into cost, so as to 
prove the economy. When I criticise his productions I would feel 
much obliged if he would keep to the point. Ascending the 
inclines requires the full power of “ his engines,” consequently the 
water supply must be had in abundance, and the troughs laid down 
the whole length. I have only to reiterate my former statements 
that on the incline of 1 in 100, with 50{t. troughs, the scoop would 
have full dip for LOft. at middle trough, presuming the undulating 
incline was 1 in 20, and I consider the water would not be lifted at 
all—it is his part to prove that it could, 1 make these statements 
relative to his original description of the scoop and adjancts. 

He is considering well about the “ice.” I fain hope his labours 
will be attended with success. 

English engineers generally form very accurate ideas before they 
embark their capital. Of course there are many bubble projects 
which the knowing ones keep clear of. In concluding this letter I 
cannot congratulate your correspondent, Mr. Adams, as a practical 
draughtsman. In his first letter, placing the tank and receiver side 
by side, a greater abortion was never perpetrated; and if he 
intended the receiver to be put inside the tank the bottom cock 
would be under water. But he is sufficiently ingenious to get over 
that difficulty. 

His coupling pipe in your last impression has a vertical adjust- 
ment, the end of the pipe fitting like a piston rod in the metallic 
rings. This arrangement is too nice; the three minutes would be 
lost in adjusting the tender on the rails. I congratulate “ Economy ” 
on his able letters on the injector, and fully agree with all he has 
said. I see in your last issue a young member (I fancy) asks a 
question about the definite meaning of the affix CE. In my 
estimation it means a “gentleman ” with a thorough knowledge of 
engineering, and from such we always receive courteous treatment. 

I think it is now time for me to retire from this discussion, till at 
least I find occasion, and hoping ‘no offence,” as An Engine 
Driver” would have it, “all the same,” I remain an “eradicator of 
weeds.” Locomorive. 

12th June, 1865, 


Siz,—I have watched with great interest the discussion on Mr. 
Zerah Colburn’s paper, and from the first have anticipated the result, 
viz., that the scheme would be by all practical men pronounced worth- 
less; and allow me to add, as your able correspondent “ X.” says, 
it was not because 1 did not understand what the scheme was that I 
came to that conclusion. Iam aot one of those who consider the 
locomotive a machine that has arrived at the piteh of perfection, 
yet I do believe tbe general arrangement and details of the English 
engines have been so carefully considered and worked out to suit 
their several requirements by thoroughly practical men that to 
attempt to introduce such sweeping alterations in the whole 
arrangement, as Mr. Colburn proposes, would be sheer folly; and 
I cannot understand how any really practical man could for a 
moment entertain such an idea, much more waste the time to 
write a long paper on it. By Mr. Colburn’s own statements he 
has obtained most of his engineering experience in America, where 
the roads, speeds, loads, and all attendant requir are 80 
different from ours, that I really think, with ali due deference to 
Mr. Colburn’s talents, that it was rather presumptuous on his 
part writing such a paper without first having tried by actual 
experiment if his schemes were practical or not. Very different 
was the debit of Adams’ radial axle boxes and spring tires, which 
were proved of practical value before the engineering public knew 
of their existence. As 1 remarked before, I am not at all conserva~ 
tive with respect to the locomotive, but 1 am to a certain extent 
with the roads on whicb it has to run, that is, I like the old- 
fashioned railways with easy curves and gradients, and if we were 
to spend more money in their first construction, and less in making 
engines to climb hills and run round curves, I thi .k the dividends 
would be better than by adopting high pressure tenders and con- 
densing engines, not to say anything about that little water trough 
and lamp. 1 hope these few remarks will be taken in good part 
by Mr. Colburn. True Buvg, 





ooo 


* 

Sim,—Hitherto I have been an interested looker-on in the contest 
between Mr. Zerah Colburn and the various parties who have come 
batted his opinions. Butas I can hold my peace no lo I shall 
feel obliged if you will accord to me also a little space tor the ex- 
pression of my views on the discussion as a whole, and, without 
harsh I will endeavour, with your permission, to state 
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briefly what it appears to me must be the conclusion of any practical 
man on the subjects mooted. 

I think, with Mr. Thos. Adams, that the greatest difficulty to be 
met in carrying out such plans is to obtainthe money. It appears to 
me that the whole scheme could be carried out, in the same sense that 
it would be possible to remove Snowdon to Norfolk, a cartload at a 
aes but the question is the utility, not the practicability, of the 
scheme. 

Mr. Colburn states that the utility of his scheme is the saving in 
the weight of the locomotive and its tender, and, as a consequence, 
the saving of working expenses. He then just notices the possible 
loss in adhesion, which he proposes to get over by ‘‘ coupling.” 
Let me analyse this thesis. 

We take an uncoupled locomotive, weighing 30 tons, and adapt it 
to the proposed system, thereby reducing its weight to some 26 
tons Then, to make up for the loss of adhesion, we convert it into 
a coupled engine, which, of course, will increase its weight, say, (for 
arguments’ sake only) one ton, reducing the saving from 1d. per mile 
to #d., according to Mr. Colburn’s own estimate. 

Now, supposing we couple all the uncoupled engines, without 
any of the other expensive apparatus, and supposing the engine and 
tender cost 1d. a mile more to move because they weigh four tons 
heavier, will they not also draw a heavier weight, or the same 
weight at a higher speed, and thereby make up for the loss? 
Besides which, there is all the first cost and sustenance of the new 
arrangement to take off the said 1d. per mile, which will make no 
small difference to it. 

Next, may I ask Mr. Colburn, how his plan is to benefit the 
already coupled engines? Surely, he is not going to make up the 
lost adhesion entirely by the use of sand? He mentions adding 
another pair of cylinders—is this reducing weight? Will the con- 
densing apparatus reduce weight ? 

I suppose we cannot have too mapy good plans, so let us imagine 
(if we can) the various systems all acting together. The four 
cylinders, the air pumps, the condensers, the boiler tenders, the 
water cranes, troughs, and lastly, ‘* pickled” lamps. I call on your 
readers to realise the tout ensemble ! 

I could say a word or two against Mr. Adams’ arrangement for 
feeding the boiler after Mr. Colburn’s theory ; also about the coupling 
he suggests, which, I think, will get too hot to be disconnected in a 
minute, and will want another stuffing-box above for the vertical 
motion. Stuffing-boxes and loose bolts seem to me altogether out of 
the question insuch acoupling. Of course I don’t count the stuffing- 
box when the arm of the crane radiates—that exists already. But 
I am intruding on your space. 

I have only to add that it is very uncalled for on the part of 
Mr. Colburn to tell his antagonists they are ignorant and wanting 
in understanding—I think no one will aumit this to be fair argument. 
It is practical reasoning that will lead to a useful result, not 
dozged statements of one’s own wisdom and experiences, or of other 
people’s intellectual deficiencies, 

Leeds, 13th June, 1865. J. F. M. P. 

Sizr,—No doubt many good ideas are being kept secret on account 
of the expense and uncertainty of a patent; but if men are to be set 
ou in the violent, harsh, and ungentlemanly manner in which Mr. 
Colburn has been attacked during the last few weeks, I am certain 
that there will be a good many more who will keep their ideas to 
themselves ; for it is not given to everybody to have such a stock 
of knowledge to draw upon, or to be able to defend themselves in 
the manner in which he has done (I do not now speak of the 
temperate way in which he has written compared with the unpar- 
liamentary language of some of his opponents), 

By far the largest majority of your readers are, of course, 
impartial parties in this controversy, and they will know too well 
how to distinguish between the scientific and the personal part of 
this discussion. It is, however, not my intention ia any way to 
juterfere in the detailed argument of the discussion; but I wish 
merely to assure ‘X.” that he is labouring under a very great 
mistake when he presumes that the verdict of a jury sitting to 
decide between him and Mr. Colburn would be in his favour—on 
the contrary. In his last letter he says: ‘“ Your correspondent 
“ (Mr. Colburn) states that the public must decide between us, 
“ With such a jury I am perfectly content. ihe verdict can only 
‘‘ be pronounced in your pages, and [ submit that it has been given 
“jn my favour already. From among your thousands of readers 
“ pot one has come forward to write even one letter—one line— 
“during the five weeks that this discussion has proceeded, in Mr. 
“ Colburn’s favour; no, not one. On my side of the case appear 
“ no fewer than four correspondents. . . . . If any man can 
“ or will hfi up his voice in Mr. Colburn’s favour let him do so. 
“* Four to one are heavy odds, vepresenting as they do a multitude 
“ who hold their peace, not advancing a single syllable of dissent 
“ from us, bor a single word in advocacy of Mr. Colburn’s views.” 

Now, to this I most decidedly take objection; and I can assure 
‘*X.,” from conversations I have had with many able engineers on 
the controversy, that he does not represent “a multitude who hold 
their peace,” as those I have spoken with not only consider that 
Mr. Colburn’s suggestions may ultimately be carried out, but also 
in strovg terms condemn the manner in which his opponents have 
attacked him. 

Now the reasons why a good many, who are fully able to hold 
their ground against “ X.” aud others, have abstained from inter- 
fering are, no doubt, the following:—In the first instance Mr. 
Colburn has defended himself in so able a manner that nobody 
could have dcne it better for him; secondly, very few men who are 
able to do so can afford the time which it takes to continue a 
correspondence of this lengthy description; thirdly, when corre- 
spondents use harsh expressions, instead of scientitic arguments, 
and in their turn will not give in to scientific arguments, such as 
have been brought forward by Mr. Colburn in proving the correct- 
ness of his suggestions, it would only be a waste of time to increase 
the number of your correspondents; fourthly, many, who sign 
their names in full, do not consider it fair for opponents to keep 
their visor down and shield themselves under an initial (when 
they attack a man who writes over his own name), instead of 
appearing with their name in full, which would, no doubt, exclude 
many uopleasant and unparliamentary expressions that now enter 
your journal. 

And, now, as to the decision of the supposed jury sitting to decide 
the case “*X.’ and others v. Colburn,” 1 beg to state that if I was 
placed in that jury box I should honestly and fearlessly give my 
verdict, “ For the defendant (Colburn) with costs.” 

In conclusivn, 1 will add one remark to save the argument being 
brought against me that I have no right to sit on a jury on account 
of my being a Dane, and not an Englishman, by birth, namely, 
that as Mr. Colburn is an American, and not an Englishman, he 
has a right to be tried by a mixed jury, and hence my title to sit 
on such a jury. Lewis OLRICK. 








CONDENSING LOCOMOTIVES. 

Sm,—I cannot see the point of one or two remarks made by 
“ Locomotive ;” to wit, “ When you can find water at the top of St. 
Paul's.” If he means a natural reservoir as high as the ball and 
cross of St. Paul’s, London, I have seen one five times as high, with 
enough water to float the Great Eastern and to condense the steam 
of the locomotives of the United Kingdom. 

Again, with respect to ice. Supposing there are a few weeks of 
severe frost in this country in winter, we know of countries of far 
greater capacity for railway development. where ice is a phenomena 
unknown—India, Asia, Western America, Australia, Africa—all with 
natural resources for carrying out the greatest necessity of our day, 
cheap transit. And if the trough and scoop is ignored here in our 
temperate climate, or in colder zones, it is no reason why the 
countries pamed should be, where water is plentiful and fuel scarce. 

We are aware that new ideas have been opposed in almost every 
attempt at improvement. I have read that when Mr. Stephenson 
proposed running a train ten miles an hour, some one proposed 
eating it. 

Also, when steam navigation (transatlantic) was introduced, 





another person made a similar proposition. We know these great 
innovations have proved successes. _ ’ 
Difficulty is a necessity to some minds—to others a barrier to all 
improvement. 
Oystermouth, near Swansea, 
June 7th, 1865. 


THE INJECTOR, 

Siz,—I have read with interest letters in your paper of May 19th 
and June 2nd, signed “ Economy,” in which your correspondent 
gives it as his opinion that the injector is “a wasteful, ticklish, con- 
trivance,” and sets up against it a very elaborate method of supply- 
ing heated feed water to locomotive boilers invented by Mr. Beattie. 

I venture to hope that ‘*‘ Economy” is better posted up in the 
practice and theory of Mr. Beattie’s scheme than, by his own show- 
ing, he is in the injector, or he may give your readers as erroneous 
an idea of the working of one system as the other. 

“ Economy” tells us that his practical knowledge of the injector has 
been gained by ‘‘ aslight experience of some three dozen of this con- 
trivauce,” and his theoretical knowledge from an American writer, 
Thomas Ewbank, “ who described the whole affair about the year 
1835, in his excellent work on hydraulics.” If anyone will take the 
trouble to turn to the second and third chapters of the fifth book of 
the work above referred to, I think they willugree with me when 
I say that the injector is about as much described there as the pre- 
sent system of telegraphy is in the early works on electricity. With 
regard to what “ Economy” says he has read about “a locomotive 
superintendent setting down the repairs of feed pumps at 40 per 
cent. of the engine itself,” I beg to say that I also read that state- 
ment, and another following shortly after saying that it was a typo- 
graphical error, and that it was meant to be said “ that 40 per cent, 
of the engines coming into the shop for repairs came so owing to 
defects in the feed pumps.” 

It would be interesting, and much to the point, if “ Economy ” 
could give us an idea of the number of steaming days and repair 
days of engines fitted with the elaborate arrangement he advocates, 
as compared with engines fitted simply with the injector, and also 
the comparative number of break downs and delays in ordinary ser- 
vice under the two systems; for surely it comes to this—that the 
arrangement that gives to a locomotive the greatest number of 
working days in a year goes a great way towards being the most 
economical, 

In spite of “Economy’s” experience, the prevailing opinion 
amongst most engineers of the present day isin favour of simplicity, 
and undoubtedly the complex system of pipes, valves, and joints, 
auded by “ Economy,” is in the opposite direction. J. G. 

Manchester, June 7, 1865. 


ON THE WEAR AND TEAR OF STEAM BOILERS, 


Sm,—Anybody who chooses to read my two “ double-barrelled ” 
letters—each barrel of which seems to be regarded by Mr. Clark as 
a modern form of the horn of a dilemma—will find convincing 
proof that Mr. Clark has again been drawing upon his memory for 
his discoveries, and upon his imagination for his claims. The 
ostrich-like style of defence that consists in ignoring statements and 
argument alike, and the lady’s reasoning of continued iteration, 
can be of no avail to my respected neighbour with those who will 
give themselves the trouble of reading my “ double-barrelled” 
epistles, as they are termed by Mr. Clark. Just, however, as even a 
Colt’s revolver is of no use against the hide of a rhinoceros, so will 
no “ double-barrelled” epistle—perhaps not even a round ,robin—be 
of any effect against Mr. Clark’s own cuticle. I must confess, 
however, that this is quite indifferent to myself. Mr. Clark’s little 
weaknesses on the subject of steam boilers are pretty generally 
known to your readers by this time. ‘ That’s my thunder— 
that my explanation of explosions,” are perennial cries with the 
sage of the Adelphi, as of yore with Dennis the actor. Like 
another great man, he delights in fighting for ideas; and for 
ideas which he may annex, but certainly has never discovered. 
Mr. Clark’s practised and boa-constrictor like powers of literary 
deglutition are fully recognised. The publicity, in fact, of the 
existence of Mr. Clark’s little self-delusions on this score forms my 
protection. This will probably be the case even with that majority 
of your readers who do not care the value of an old bolt for either 
Mr. Clark or myself. 

I must repeat, therefore, that, for my own part, I do not 
so much regret his assertion that I have borrowed ideas from him 
witbout acknowledgment as my implied belief in the unscientific 
and mistaken twaddle which Mr. Clark dignifies with the title of 
explanation of the pitting and furrowing of steam boilers. In the 
one sentence by which Mr. Clark attempts to explain pitting, he 
is seemingly unaware of the existence of such an action as chemical 
aflinity ; and in his “ explanation ” of furrowing he has never dreamt 
of that action of internal fluid pressure which tends to form a per- 
fect cylinder. As regards pitting, all Mr. Clark’s explanation is 
contained in one single sentence—a sentence, by the way, which he 
introduces with the remark “ that we are aware that electrical and 
galvanic action are adduced in ‘explanation’ ” (of furrowing and 
pitting.) ‘But these words,” continues Mr. Clark, “ have two 
meanings—they mean electricity and galvanism, and they mean 
ignorance and mystery.” We see here, as plainly as anything written 
can be plain, that Mr. Clark expressly repudiates galvanigm as 
accounting for pitting. We now come to that single pregnant’ sen- 
tence which, like a Delphic oracle, contained everything yet in the 
womb of the future. Instead of “ ignorantly ” having recourse to gal- 
vanism Mr. Clark says—“ The pitting of the metal is readily explained 
by the presence of chemical agents in solution in the water, and the 
known inequality of substance of iron plates and bars, in consequence of 
which the metal is gradualiy but unequally separated and dissolved, 
and probably a weak galvanic circuit may be established between 
the iron sheil avd the brass tubes, accelerating the process of disso- 
lution.” Only in that portion of the sentence which I have under- 
lined is there to be found any attempt at explaining the irregular 
pock marks of pitted plates; the latter portion is, as I have shown, 
copied from Professor Tyndall, and could, in any case, only account 
for an equally spread corrosion. What Mr. Clark says, neither more 
nor less, is that some spots of the metal are softer than others—an 
isolated physical fact that could not, per se, explain why any softer 
or harder spot should be sooner dissolved than any other. He 
simply says that some portions are easier dissolved than others, 
from being softer than others. In fact, it amounts to no expla- 
nation at all. Years ago I have heard a stoker explain pitting in 
this way, and Mr. Clark hes simply clothed it in a Johnsonian 
sentence. 

In a similar mode Mr. Clark talks of “ the indirectness of the 
strain of the steam pressure” at the joints, which is quite a 
different explanation from that which ascribes furrowing to the 
mechanical tendency to produce a correct circle, and to the further- 
auce of corrosion in the absence of that protective coating of 
incrustation which is continually being broken off by the me- 
chanical action. I defy Mr. Clark to show that either of these 
points, amongst others, has been even alluded to by himself. 
As to the explanations I give of the deterioration of stay-bolts, 
the best joke is that they are quite distinct from that of Mr. 
Griggs’, published five years before its assimilation by Mr. 
Clark. Rightly or wrongly, I import novel elements into 
the matter. I can only suppose that Mr. Clark has not done 
me the honour to read what 1 have written, and that, misled by a 
strange self-delusion, of which he has given previous proofs, he has 
claimed the explanations from the mere fact of their dealing with 
steain boilers. F. A. Pager. 

18, Adam-street, Adelphi, W.C. 


Matruew Jones, 











TESTING THE ACCURACY OF CABLE AND ANCHOR TESTING 
MACHINES. 

Sin,—On the 3rd of February the Board of Trade published 
general conditions to be complied with by the owners of chains and 
anchor-testing machines, in order to obtain licenses under the Chain 
Cable Act. 

In the 3rd paragraph of that document it is said that the appara- 





tus shall be provided with levers and dead weight sufficient to test 
the accuracy of the machine and the strain actually applied to the 
cable, and in the 10th, and last raph, it is required that the 
form of the knife edges of the levers be in conformity with a pattern 
approved by the Board of Trade. 

‘o the view of complying with the requirements of the Board 
of Trade, I am directed by the proprietors of a public hydraulic 
chain and anchor-testing machine to construct and add the required 
levers to their machine ; but not being certain that I understand 
what is meant by dead weight, and having some doubts as to the 
correctness of horizontal levers with a curv or knee, and of such 
enormous dimensions as are required to bear a strain of from two 
to three hundred tons, I have in the interest of my employers, and 
for my own instruction, visited some of the machines in use in the 
country, including thatcostly—and tome i nprehensibl hi 
at Birkenhead, erected, I am told, by Sir William Armstrong, and 
approved by the Board of Trade. 

Believing that my visit to this machine would dispel all m, 
doubts as to the possibility of proving the correctness of suc 
levers as those required, I made all due inquiries from the 
manager, and was repeatedly told that the proving of such levers 
was the easiest affair in the world; but how this was done by Sir 
William I could not learn. 

I will feel greatly obliged to any of your scientific subscribers 
who could give me the necessary information on this very important 
matter ; I have no doubt that the distance between the fulcrums of 
the levers and the point to which the cable in the process of testing 
is attached has been carefully d and ed with the 
multiplied distances on the horizontal arm of the levers, but this is 
only a theoretical proof which will not show the friction, or the 
errors in construction, or the crushing of the knife edges, which 
must take place under the great pressure applied. 

By reading the paper on anchors and chains, inserted in the 
“ Journal of the Society of Arts” of the 26th May, and especially the 
comments on that paper by some of our engineering celebrities, who 
seem bent on building a new tower of Babel, I can glean no useful 
or practical information. George Ennis. 


DIVING APPARATUS. 

Sin,—Observing that an invention of M. Gallibert, for ney 
in water or foul air, has been noticed by several technical papers, 
beg to state that Mr. G. has only solved a problem that has occu- 
pied for some years the attention of the school of mines at St. Etienne, 
and that, if I am correctly informed, a better solution has been given 
long ago by Mr. Rouguayrol, while studying at the school. 

Mr. R.’s apparatus consists of a steel box containing air com- 
pressed to about 450 lb. per square inch (thirty atmospheres), tubes, 
valves, mouthpiece, and “ pince-nez.” Under such a pressure a large 
quantity of air—enough, I believe, for two or three hours—is carried 
in a very small compass; the box is worn on the shoulders as a 
knapsack, The advantage of Mr. Rouguayrol’s os is that it 
can be used at any depth, without any communication being neces- 
sary with the suriace above. : 

The invention is patented, I believe, in France and in England, 

Newhaven, May 20, 1865, B. 0. W. 











BODMER’S IMPROVEMENTS IN SELF-ACTING 
MULES. 

Tus invention, patented by Mr. L. R. Bodmer, as a communica- 
tion from J. Hegnauer, of Uster, Switzerland, relates, rin fe to 
improvements in the cam shaft motion whereby the action of this 
portion of the machine is rendered certain and regular. —_ 

Secondly, it relates to improvements to the carriage drawing-in 
motion, by which improvements the motion is rendered more rapid, 
but gradual and gentle at the beginning at the end, 

Thirdly, it relates to improved arrangements for actuating the 
cylinders or rollers from the carriage drawing-in motion, when by 
a separate disengaging apparatus for these parts becomes necessary. 
The moment for starting the drawing rollers can, by this arrange- 
ment, be regulated at pleasure, and, if desired, it can be delayed till 
after the carriage has begun to run out, ‘ 

Fourthly, it relates to improved arrangements for winding-on. 
A double quadrant, occupying less space than the usual single 
quadrant, effects the un winding of the éhain in a manver correspond- 
ing exactly with the shape of the bobbin, and the motion of the 
quadrant screw being perfectly uniform the regulator for this motion 
is extremely simple. 

Lastly, it relates to improved arrangements by means of which 
all the parts of the machine for effecting the various motions or 
movements are actuated from one single driving pulley on the mgin 
shaft. 

In Fig. 1, a is the main or driving shaft, supported in the 
ings b, and having at the front end of the worm c, and at the 
other end the twist pulley d keyed to it; ¢ isthe loose pulley; /, the 
driving pulley, which latter is keyed to the bushy. ‘The friction 
pulley & is cast in one piece with the clutch box k', The internal 
friction pulley 2 turns loose upon the bush g, aud it carries on the 
end of its boss the pinion m, gearing into spur wheel n. The 
wheel is keyed upon a short shaft n', revolving in the bearings of 
the frame, and the pinion o is keyed to the same shait n', 
and gears into wheel p on shaft g, which therefore revolves, slower 
but in the same direction, as the shafia, Clutch box ¢, cast in one 
piece with pinion z, is keyed to shalt g. The double clutch box u, 
loose on shaft g, corresponds to the left with ¢, and to the right with 
clutch box 2, which, through its boss, forms one piece with pinion r, 
gearing into wheel s', and is loose on shaftg. On the shaft a ig 
placed, sliding on two keys, the clutch box 2, taking into clutch box 
3, which, with its boss, is cast in one piece with pinion 3', and 
which are loose on the shaft a. The action is as follows :—When 
the carriage is drawn in the clutch box, &' will be in gear with 
clutch box s', and as s,s', are keyed to shaft a, the latter will 
revolve in the same direction as the driving pulley f, and with it 
the twist pulley d, As clutch box 2 is likewise in gear with clutch 
box 3, the pinion 3! will drive wheel 4, and pinion 5, keyed to the 
same shaft with wheel 4, will drive wheel 6 (see Figs. 1 and 2 
which is on the same shaft with bevel wheel 7, The bevel wheel 7, 
through bevel wheel 8 drives back shaft 9, and the latter, through 
the band passing round the drawing-out pulley 10, draws out 
carriage. ‘Ihe shaft 9 also carries wheel 11, which, through wheel 
12 and wheel 13, attached to 12, drives wheel 14 loose on shaft 19, 
which, through disc or motion plate 15 attached to it, carries the pawl 
16. A spring 17, passing with one end round shaft 19, and causing, 
through its gripe, considerable friction against the same, presses 
with its other end against the pall 16, and causes it to take. into 
ratchet wheel 18 keyed to shaft 19, causing the latter to revolve in 
the direction of the arrow. ‘Che motions now going forward are 
the twist, the drawing out of the carriage, and the cylinder or 
drawing-roller motion. When the carriage is any Sa out, the 
cam shaft 21 will perform a quarter of a revolution. Lever A remains 
unaltered ; lever 5 with its end in cam D, will turn towards the left, 
and with the other end it will disengage clutch box 2 from clutch 
box 3, the carriage and the drawing rollers remaining stationary, 
The position of lever C remains unaltered by the quarter revolution of 
the cam E. ‘The twisting continues, therefore, till the worm O, 
through worm wheel shaft 22, and projection 23, have occasioned @ 
second quarter of arevolution of shaft 21. Levers A and B nowre 
in their former position; lever OC, however, is, through cam EH, 
actuated in such a manner that the clutch box #' will be withdrawn 
from clutch box 8‘,and friction pulley K be brought into contact with 
friction puiley 4 ‘Ihe wheel m, through the wheels n, 0, p, will now 
cause the shaft g to revolve, and with it the clutch box ¢, double 
clutch box u, and, through the latter, the clutch 2, and wheels r 
ands. The wheel s, with shafta, turns in contrary direction to the 
pulley f, aud the twist pulley will give the pe pe the other 
motions being all out of gear. Now follows a third quantity of a 
revolution. Levers B and © remain stationary; A changes and 
causes the double clutch box u to withdraw from 2, and, to actuate 
clutch box J, and with it wheel 4, which causes the dra -in of 
the carriage. After the fourth quarter of a revolution of 21 
the various parts will occupy the same position as at the beginning, 
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and as represented in Fig. 1. The reversing, or backing-off is 
effected, as described, through friction pulleys &, ¢, and clutch boxes 
u,t, The friction pulleys & and / are introduced in place of clutch 
boxes to avoid the shock from the too sudden change from twist to 
the reversing or backing-off. In order to still further guard against 
the said shock the clutch boxes u and ¢ might also be replaced by 
friction palleys, but for mules of moderate size it is considered that 
clutch boxes will answer the purpose. 

The cylinder or drawing-roller motion is clear from the above 
description. In drawing in the carriage the disc 15 (see also 
Fig. 35, turns backward; spring 17 remains stationary. The pia 
a strikes against the longer end of the spring 17, and the fall 16 is 
raised till the longer end of the spring 17 comes in contact with 
fall 16 is raised till the longer end of spring 17 comes in contact 
with screw 13. The higher the fall 16 is raised, the longer will 
the cylinders or rollers remain at rest. By altering the position of 
the pin « and §, the rise of the fall 16 can be modified at pleasure up 
to a certain extent; this is of importance for preventing the so- 
called snarls in the thread. Until now this has only in so far been 
introduced that the same could not be modified to meet a retarded 
beginning of the roller motion, and therefore it could not be adjusted 
for various numbers or qualities, The disengaging apparatus is 
entirely dispensed with, aud the motion is not only a more advan- 
“—o one, but also more simple, than hitherto. 

change of the motions; cam shaft motion.—Upon the bush g 
is keyed the wheel 22 (in addition to the pulley f), which drives 
through the intermediate wheel 23 the wheel 24, ‘Che wheel 24 is in 
one piece with the bush 25, at whose end the pinion 26 is formed. 
Upon the bush 25 runs loose the bush and disc 27, to which latter 
the pinion 28 is secured by means of a screw stud. The pinion 
28 gears into the pinion 26, and likewise into the internal teeth 29 
of wheel 30 with 81, and which is keyed to shaft. Round the 
ciroumference of the boss 31 are fixed four square studs 32, 33, 34, 
and 35, at required distances from each other ; each succeeding stud 
is piaced further towards the right to the extent of its width. The 
disc 27 may either be formed into a friction pulley, as shown in 


Fig. 5. 

The action is, according to Figs. 1 and 4, as follows:—According 
to Fig. 1, the wheel 24 is constantly rotating, the wheel 30 will 
remain stationary, but the ratchet wheel 27 (see also Fig. 4), re- 
volves with its pinion 28 in the same direction as the pinion 26. 
At any convenient part of cam shaft 21 is fixed the cam disc 37, (see 
Fig. 5), with lever and spring. As the bar 36 under 32, withdrawn 
to the extent of the width of the stud 32 the spring (see Fig. 6) 
through its levers will press the disc 37, and with it the wheel 30, 
to the left. The roller 38 of pawl 39, whose fulcrum is at 40, is, 
through the scroll 41, depressed. The pall 89 comes into contact 
with ratchet wheel 27, and the latter remains at rest. The internal 
wheel 30, however, continues in motion in the direction of the arrow 
until the stud 33 strikes against the sliding bar 36. A moment 
before the stud 8 strikes against the bar 86, the raised part of groove 
41 (see Fig. 4) will have raised the poll 39 through its pin 38 out 
of contact. During this time the roller ot the lever, Fig. 6, will 
have passed slightly beyond the point of top cam 37, and thus hold 
the pawl 39 ata certain distance from 27 until the striking of the 
next stud upon the bar 36 interrupts the motion. This movement 
repeats itself with all the four studs, —— that the stud 35 passes 
through the notch of bar 36, whereas 32, 33, and 34 pass to the 
left of the notch when the bar 37 is moved to the right. If 27 isa 
friction pulley, according to Fig. 5, in which the friction is greater 
than the power required for effecting the change of movements, 








then the apparatus can be much simplified, inasmuch as the ratchet 
wheel 27, pawl 39, with parts belonging to it, and apparatus, Fig. 6, 
can be dispensed with, the friction pulley only remaining. 

Fig. 7 represents another combination of wheels applicable in 
place of 26, 28, and 29; it is, however, less suitable, and would 
occupy more space. 

The sliding of the bar 56 is effected very simply. When the car- 
riage is drawn out by a stud on the carriage taking into the projec- 
tion 42 (see Fig. 8), the after twist seizes with cam 23 (see Fig. 1), 
the pin 43, and slides the bar 36 further; and, lastly, the reversing 
or “ backing-off” slides the bar 36, by means of lever 44 and pin 45, 
to the end of its stroke. The lever 44 is actuated by the upper end 
46 of the bar 47, which holds the roller pulley over which the re- 
versing chain passes, and is drawn by means of the chain without 
any other contrivance under the lever of the winding-on shaft. The 
upper end 46 is made adjustable, and is fixed so far back thet the 
ae ps 46 shall not come into contact with the roller 48 until the 

ourth turn of the shaft Z1 has been completed, as the faller wire 
would otherwise be drawn too low. The arrangements of parts for 
moving the bar 36 may be modified in a variety of ways. 

The disengaging of the carriage is as follows:—The bolt or rod 
48 moves up and down in the two bearings 49, and enters into the 
forked end closed by the roller 52 of the rod 51 of the carriage. The 
bolt 48 can be raised either by the point of the bar 53 entering under 
the roller 54 of the bolt, but better and more certain by the cam 55 
on shaft 21, Fig. 1, which, for this purpose would be lengthened to 
reach the parts. 

The apparatus for the drawing-in of the carriage consists of three 
ordinary spur wheels of coarse pitch, seen in the elevation in Fig. 2, 
and in plan in Fig. 9. 

The shafts or axles of the wheels are connected by means of levers 
V*, W, in such a manner that they are kept at the proper distance 
from each other, but at the same time able to turn freely on their 
centres or axles. H itself is fixed eccentrically to the disc y, which 
latter is keyed on the shaft of the wheel G is keyed to the shaft of 
wheel 7 (Fig. 1), and drives, therefore, the back shaft or carriage 
shaft in a contrary direction. There is, beyond the three wheels 
just mentioned, no further arrangement or apparatus, and the car- 
riage shaft serves both for the drawing in and the drawing out of 
the carriage. This combination of wheels is also applicable to the 
colinny totan an apparatus, the scrolls being in that case dis- 

nsed with. G is represented as of not quite half the diameter of 

, in case the usual drawing-out pulleys of about 7in. diameter 
should be retained or replaced by pulleys only lin. or 2in. larger. 

The advantages of this motion are self-evident. In the ordinary 
scroll the proportion of the greatest to the slowest speed is about 
three to one, whereas with this eccentric motion it can be made at 
same either three to one or twelve to one, or in other proportions. 

wo objects are attained by these means, namely, a very gentle and 
gradual bringing in of the carriage, without occupying more time 
for the drawing in of the carriage, which, instead of in four 
seconds, will be accomplished in three, perhaps in two seconds, 

This motion is applicable to a variety of purposes—for instance, 
to looms for —- Supposing the disc y to be keyed to the 
driving shaft of the loom, and G (which, in this case, would be of 
the same size as H) to the crank shaft, G will remain at rest about 
one-half of the time during which y revolves. Whilst G is at rest 
the shuttle may be passed through the shed, whereby the time 
hitherto necessary for the action of the batten will be reduced—in 
other words, the number of — can be considerably increased 
without increasing the speed of the shuttle. 





IN SELF-ACTING MULES. 





The winding-on motion.—In front of the frame of headstock, seen 
in part in elevation in Fig. 8, and in plan in Fig. 10, as usual, the 
pulley 5 b, driven by a cord from the rope pulley 57, or better from 
the back shaft, as practised by some makers. The shaft 56 carries 
the wheel 58, which latter gears into the quadrant 59, which, in its 
front arm, carries the double thread screw 60. This screw is turned 
uniformly by the hook 62 every time, as soon as the hook 63, when 
the threads are stretched, is lowered deep enough by the chain 64 to 
take hold of the lever 65 at the end of the taking-in, and to move 
the piece 62 whilst the piece 61 has been lowered. This combina- 
tion 62, 63, 64, and 65 forms the whole regulator. The screw 60 
raises the slide 66, which carries the roller 67. This roller is guided 
in a groove of bar 68, which latter moves to and fro in the brackets 
69. ‘The bar 68 carries on a stud screwed into it the roller 70 (see 
Fig. 10), which latter moves in a groove of the front arm of the 
smaller quadrant 71. 

Into the teeth of the small quadrant (see Fig. 8), gear pinion 72 
keyed to the shaft of chain pulley 75. This chain pulley gives chain 
to the spindle drum in the manner as above jolene. The pro- 
portions of the movement can be changed by substituting other 
wheels for the wheels 58 and 72. All the above-described improve- 
ments are applicable to every system of mule construction, and the 
cam shaft motion offers the particular advantage for spinning fine 
numbers, that five, six, or more mov ts can be effected with the 
same certainty as only four. 








Tne Mackay Guy.—Mr. James Mackay’s 12-pounder ae 
adaptation gun, the performances of which have been frequently 
referred to during the past month, and which has already borne 
nearly 700 discharges, has been forwarded to Shoeburyness for 
Government experiments. No doubt Mr. Mackay’s system will 
now receive a full and fair trial. 

Frexcx Ram.—The iron-plated ship Taureau was launched at 
Toulon on Saturday with complete success. This ship, built ona 
new plan, is intended to act against an opponent by her weight 
aud by her velocity. When she is completely fitted out for sea a 
very interesting trial is to be made of her power. She is to bo 
driven against a wooden frigate no longer fit for service, and it is 
expected she will cut her in two. The experiment will then be 
repeated on an old ship of the line. 4 

Gerance Town Iron Company.—A prospectus hes been issued of 
the Grange Town Iron Company (Limited). The company is 
formed for the purpose of purchasing the Grange Town Ironworks, 
Cardiff, with its premises, plant, and working stock. The works 
are in full operation, entirely new, and constructed and fitted up 
with materials and machinery of the best and most approved de- 
scription for the manufacture of bar iron, angle iron, rivets, bolts 
and nuts, &c. &c. The proposed capital is £100,000, in 10,000 
shares of £10 each. We understand that one-half is already sub- 
scribed. 

A peputation of the chain and anchor trade, represented by Mr. 
Henry Wood, of Chester, and other manufacturers, introduced by 
Mr. John Laird, M.P., waited upon the Right Hon. T. Milner Gibson, 
at the office of the Board of Trade, yesterday, and presented 
memorials praying for an extension of time for the Chain and 
Anchor Testing Bill being brought into operation, in consequence of 
the short period that has been allowed to provide testing machines 
according to Government requirement. We rather think that the 
end of the matter will be that Mr. Laird will have to bring in bill 
framed to take in such practical questions as private licenses. 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoTIcE.—A SPECIAL EpITIon of THE ENGINEER 1s 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 

aS We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 
to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

W. G.—There are not sufficient data in existence to construct such a formula, 

T. B—Write to Messrs. Spon, Bucklersbury; or to Messrs. Lockwood, 
Ludgate-hill. 

A. R. (Chester).— We confess we are at a loss to find anything novel in your 
letter, possibly because you have net expressed yourself very distinctly. 

P. Q.— Jt 1s not translated into Bnglish, but it contains so many diugrams 
and 80 many mathematical formule, that it ought to be universally 
intelligible. 

Rorary.—We are not acquainted with any book which treats exclusively of 
rotary engines ; if there be such a book it is certain to be of so old a date 
as to be out of print. 

PROPELLER.— Your question assumes such a form that it does not admit of 
a direct answer ; everything depends on the working conditions. Consult 
** Nystrom on the Screw Propeller.” 

H. C.—The economical efficiency of a well-constructed turbine falls off very 
little indeed even when the wheel is deepiy immersed, as in floods. The 
actual loss of power depends on the practical reduction wn the head. 

Enquirer.— You should apply to an agricultural chemist, not to an 
engineer, for a reply to your question. Your idea appears, however, to be 
so strictly novel, that we are of opinion that nothing short of actual experi- 
ment will supply the solution of the problem. 

G. 8.—Place the articles to be hardened in a sheet iron box containing fresh 
bone dust. Care must be taken that every surface is in contact with the 
bone dust, which must be rammed in pretty hard till every interstice is 
Jjilled. A lid must then be put onto exclude the air, and the whole placed 
in a furnace and maintained at a dull red heat for a perwd varying from 
twelve to thirty-six hours, according to circumstances. On removing the 
articles, plunye them into cold water. 

IncEnious.— Your question is so indefinite that it is by no means easy to 
reply to it satisfactorily. The force exerted by a bank of ordinary earth 
heaped against a wall 10/1. high will be equivalent to a thrust of 563 lb., or 
thereabouts, for every foot run, exerted at a height of sft. from the base of 
the wall. In designing a wail to support such a thrust, so many points 
are open for consideration that ut is empossible to givea general rule. Thus 

‘ks may or may not be laid in cement ; they may or not be bonded 
with timber or iron; the wall mayor may not be buttressed or battened. 
If you will state all the conditionsof your case exactly, we shall be happy 
to supply you with the solution. 





CASK-MAKING MACHINERY. 
(To the Editor of The Bngineer.) 
§1r,—Can you, or any of your correspondents, oblige me with the address 
of a firm manufacturing cask-making machinery ? tT. B. 





BISCUIT-MAKING MACHINERY. 
(To the Bditor of The Engineer.) 


Smr,—Can you, or any of your correspondents, favour me with the address 
of the makers of a biscuit machine for making biscuits similar to those of 
Messrs. Huntley and Palmer, &c.? W. G. P. 





ANDREW MUIR’S SCREW PRESSES. 
(10 the Editor of the Engineer). 

S1r,—I notice in last week’s ENGINBER in the Abstracts of Specifications, 
that you supplement your notice of Andrew Muir’s (2617) invention of 
“ Improvements in Screw Presses” by the words * Not proceeded with,” 
On behalf of my client, I beg to inform you that he did proceed with and 
completed his patent for the said invention. Your mistake may have 
arisen from the final specification having been filed by the express permis- 
sion of the Lord High Chancellor, after the expiration of the six months of 
provisional protection. J. G. Winson. 

24, Market-place, Manchester. 





TESTING CHAIN CABLES. 
(To the Editor of the Engineer). 

Sir,—As I have always found your interesting paper impartial, and as 
you have placed my name in rather an unpleasant manner in an article in 
your last number, may I ask the favour of your inserting these few lines in 
your next number by way of apology to the gentlemen who seem to have 
been hurt by my too hasty expressions at the Society of Arts. I am sorry 
for having given offence to any party, and offered to explain at the time, 
but was overruled. In using the word “touting” (I admit improperly), 
I meant by it a “system of advertising,” and that instead of,“‘ gulling the 
public,” I should have said entertained the public with several patents 
upon points, in the opinion of many, diametrically opposite to each other. 
This 1 was permitted to explain at the time, and had you not brought the 
matter forward again, I should have let the subject drop. 

Gso. W. LEnox. 

Millwall, Poplar, E., London, 13th June, 1865. 





(To the Bditor of The Engineer.) 

Sirk,—The article upon the Chain Cable and Anchor Bill, which appeared 
in your last impression, places in such strong contrast the conduct of 
Messrs. Brown, Lenox, and Co., whose testing machine is so perfect that 
they have obtained License No. 1 from the Board of Trade, with other 
chain makers who do not intend to apply for a license, I think it only 
fair that your readers should know that these “‘ other makers” have formed 
themselves into a limited company, to erect a public testing machine, to 
test their own work. I may, perhaps, be very dull, but realiy at present 
I cannot see that this is anything but an attempt to throw dust in your 
eyes, or those of the public. Wx. ROBERTS. 

Millwall, Poplar, June 14th, 1865. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single ~ eaeomemananeed from the country must be accompanied by stamps in 
payment. 

THB ENGINEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, of preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two dowblenwmbers) £1 11s. 6d. 

Ij credit be taken, an extra charge of two shillings and sixpence annum 

will be made. me ng ” 
THs ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper 

are to be addressed to the publisher, MR. GEORGE LEOPOLD RicHE ; ali other 


letters and communications to be addressed to the Bditor of THB ENGINEER, 
163, Strand, London, W.C. 
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THE WATERLOO AND WHITEHALL RAILWAY. 


THE hourly increasing necessity for the extension of the 
metropolitan railway system has brought again to light 
more than one half-forgotten scheme for the propulsion of 
carriages. By common consent, over-head railways have 
been voted an impossibility; lines on the level of the 
streets are equally out of the question. Nothing remains 








for the engineer but to burrow beneath the surface, and 
work his trains in a tunnel. It is true that many disad- 
vantages follow on the adoption of such asystem. It 
almost admits of demonstration, however, that, regarding 
the question strictly in a mechanical light, certain counter- 
vailing me oy may be secured, sufficiently great to 
render tunnels the very best means which can possibly be 
employed in the attainment of the given end—a means so 
thoroughly good, indeed, that where a line might other- 
wise be constructed in open ground, as a matter of prudence 
it would actually be within atunnel. In 1827 a 
Mr. Medhurst pro that railway trains should be pro- 
pelled through close tubes of brickwork lined,with cement ; 
either by forcing air in behind the carriages, or by pro- 
ducing a partial vacuum before them; in short, by 
establishing a difference in the pressures in the rear 
and in advance of a vehicle so contrived as to approxi- 
mately fit the interior of the tube like a piston. The 
idea never was patented as far as we are aware, and at 
the time it was regarded as the wild dream of a visionary. 
The construction of the existing underground metro- 
politan line, its mechanical success, and its popularity, 
quickly demonstrated the fact that, so long as the 
people of London are carried cheaply and comfortably, and 
speedily withal, they care very little indeed as to the mode 
of carriage. The interior of a dry, clean, well-ventilated 
tunnel is by no means an objectionable region through 
which to effect a rapid transit of a few minutes’ duration. 
We were among the first to point out that cast iron 
tubes might with advantage be made to replace brickwork, 
while Medhurst’s system would replace the ne loco- 
motive. This idea has already been partially embodied in 
the construction of the Pneumatic Despatch, the invention 
of Mr. Rammell, C.E., a line worked so successfully that the 
original tube has been taken up and replaced by one of much 
larger dimensions, which in a month or six weeks will 
place Holborn and Euston in direct communication. 

Many schemes depend for success solely on matters of 
detail, and Medhurst’s idea is just one of these. Whether 
it really originated in his own brain or not is hardly a 
question worth discussion at the present moment. As he 
laid it before the world it contained much that was im- 
practicable, and it has been so far improved upon and 
remodelled by Mr. Rammell, that this gentleman can claim 
the pneumatic oo as his without trenching on Med- 
hurst’s rights. Honour to whom honour is duc; and we 
fancy that few will dispute the propriety of awarding it in 
large proportion to the engineer who converts a crude idea 
into an accomplished fact. Nevertheless, we should be 
sorry to see Medhurst’s name into an ill-deserved 
oblivion. Clever, able, and ingenious, it was his fate to 
live before his time, in common with many others whose 
name the hand of time and the progress of science can alone 
rescue from obscurity. 

During last summer, Mr, Rammell, believing that the 
pneumatic system was capable of better things than 
the hurrying of a few tons of goods through an iron pipe, 
constructed an experimental line in the grounds of the 
Crystal Palace, at Sydenham, for passenger traffic. In 
this line every difficulty was exaggerated to the last 
degree in order that the test might be as severe as pos- 
sible. Thus it was laid down with curves of but 8 chains 
radius, and an incline, in one place of 1 in 15—somewhat 
steeper than Holborn-hill at the steepest. The mechanical 
success of this little line left little to be desired. The 
carriage—roomy, commodious, and well ventilated—was 
propelled with ease and certainty at a moderate ex in 
the matter of power; and out of this line has in sort 
grown the project for a line of railway between Waterloo 
station and Whitehall. Whether such a line is or is 
not required we need not stop to consider; the proposed 
method of construction presents so many features of 
interest that it is well that our readers should be placed in 
possession of all the information which is available just 
now. 

The proposed railway will extend in as nearly as pos- 
sible a direct line, from Scotland-yard to the open 
space adjoining the Waterloo Railway Station, the pro- 
perty of the South-Western Railway Company. Its entire 
length is, approximately, five-eighths of a mile, and of this 
distance 1,000ft. will be taken up by the Thames. The 
line will commence at an open station in Scotland-yard ; 
and, assuming the form of a circular tunnel, about 12ft. in 
diameter, will be carried in brickwork beneath the Thames 
Embankment and the Metropolitan Extension Railway, to 
the river’s edge. ‘The descending gradient will be about 
1 in 30, and the distance to be thus traversed some 
200 yards. On the opposite bank a similar tunnel will 
commence and rise by a like gradient into an open station 
at Waterloo. These sections of the line present nothin 
remarkable; they are formed on very easy curves, an 
the brickwork will be of the simplest kind. The great 
problem lies in crossing the river, and the method proposed 
is certainly ingenious, and apparently sufficiently well 
calculated to meet the exigencies of the case. 

Instead of bridging over the stream in air, or mining be- 
neath its bed, itis proposed to construct a submerged bridge 
by dredging out a trench in the bed of theriver, and sinking 
within this trench a cylindrical iron tube of the same dia- 
meter as the brickwork extremities—12ft. or thereabouts. 
The Thames Conservancy Board stipulate that the top of the 
tube shall not be less than 30ft. below high water mark, which 
will just bring it some two or three feet below the level of 
the river’s bed. The tube, however, will not be suffered to 
rest on the gravel forming the bottom of the excavation for 
obvious reasons. Two abutments will be built, one at 
either end, and three piers of masonry will be constructed 
in cylindrical iron caissons, by which the entire distance 
across will be divided into four spans of 250ft. each. ‘The 
piers, of course, will rise but a trifling distance above the 
bottom of the excavation, and will carry suitable iron sad- 
dies supporting the tubes. In process of time silt and 
gravel will doubtless fill up all the space within the trench 
not occupied by the tube, but this will not occur for some 
time to come, and a yet longer period must elapse before 
this silt becomes impervious to water; and thus the tube 
wili be, to all intents and purposes, water-borne. 





The tube will displace about 10 tons of fluid per yard 
run ; but its own weight, with that of the permanent way, 
will be but 3 tons 5 cwt., approximately, per lineal ya ; 
and it is, therefore, evident that unless some means of 
loading are adopted, the tubes instead of being supported 
by the piers, would tend to lift these up bodily from their 
foundations. The loading is to be effected in this wise :— 
The tube will be formed in four distinct sections of wrought 
iron plates three-quarters of an inch thick, strengthened 
by angle iron rings one to each yard, while at every 
twenty-fourth foot a ring of 8-in. angle iron will be put on 
to still further meen the tube; on the principle, we 
presume, proposed by Mr. Fairbairn for internal boiler 
flues. The sections will be constructed down the river by 
the Messrs, Samuda, and, the ends being stopped by suit- 
able bulkheads, floated up to their places and sunk. Pre- 
viously to this operation, however, they will be completely 
encased with some léin. of concrete, made with hydraulic 
cement, and bound together by an iron network. This 
casing will so far increase the weight of the tube that it 
will no longer be water-borne. Resting on the piers and 
abutments, it will really become a bridge—not very heavily 
loaded, perhaps, but still sufficiently so to impart all the 
stability required. The concrete wil. effectually protect 
the iron from the invasion of anchors, &c., and from the 
corroding influence of the water. Means have been devised 
for uniting the extremities of the sections, which will 
answer their purpose. 

It will be seen that in all this there are no engineering 
difficulties of any magnitude with which tocontend. Con- 
tingencies may, and doubtless will, arise, but, in point of 
fact we are now as familiar with all the characteristics of 
the bed of Old Father Thames as we are with the pave- 
ment of Oxford-street, or the gas mains of Piccadilly ; and, 
humanly speaking it is certain that contingencies cannot 
arise which will not admit of being easily dealt with. ‘The 
details of working the traffic are so simple that they hardly 
require much notice. An engine situated at the eouth side 
of the river will put one or two of Mr. Rammell’s patent 
“ ejectors ” in motion, which will alternately withdraw air 
from and force it into the tube, in advance of or behind the 
piston carriage. The area of tube is such that a pressure 
of one ounce to the square inch will give a tractive 
force bf about 900 1b. ; much more than enough to impart 
all the speed required to a train weighing 15 tons, the pro- 

d weight. A pressure of three ounces to the inch may, 
owever, be obtained by a very ordinary effort. A four- 
minute service, at penny and twopenny fares, is proposed, 


‘and can be carried out by keeping three trains in operation | 


at a time; one in the tube, and one loading or unloading at 
each ¢nd; the line forking at the termini, so that the 
moment one train has left the tunnel another is run into 
it and starts on the return journey, while that which has 
just quitted it is bein eoleutel. Mr. Rammell’s “ ex- 
tractor” we have described and illustrated within 
the last few months, so that it requires no special notice at 
this moment. The ideas embodied in this project are 
at once novel and ingenious; and the scheme commends 
itself to our favour by the internal evidence which it bears 
of having been thoroughly well worked out in even the 
minutest details. Mr, Brassey, we believe, undertakes the 
contract, Mr. Rammell and Sir Charles Fox being the en- 
gineers. 


FRENCH COMPETITION. 


LITTLE as the fact bore upon the introduction of railways, 
it isa fact, nevertheless, that the first locomotive carriage 
ever made and propelled by steam was the joint work of a 
French military engineer anda French philosophical in- 
strument maker; made in 1771, it is still in existence in 
Paris. As early as 1828 two of George Stephenson’s single- 
flue engines were placed upon a mineral railway in France. 
In 1830, when we were opening our Liverpool and Manches- 
ter Railway, the French people were in the throes of revolu- 
tion, and in the thick of an Algerian war. There was little 
time or inclination to think of railways, and even as late as 
1834, M. Thiers, then the French Ministry, declared, after 
a visit to England, where he had examined the Liverpool 
and Manchester Railway, that “railways were only toys 
for the curious, or means of transport in certain exceptional 
cases only.” It was not until some time afterwards that 
railways were undertaken in France by English engineers 
and contractors, and that Mr. Locke colonised locomotive 
making at Rouen. Long after this we exported locomo- 
tives to France, and it was hardly until the year of the 
Great Exhibition that the French railway companies can be 
said to have become quite independent of English locomo- 
tive makers, 

It is now attracting much attention that French engi- 
neers, so long behind us, should have succeeded, within the 
last few days, in carrying off an order for fifteen large 
engines for the Great Eastern Railway, Many and various 
explanations have been offered to account for so unique a 
fact. Some are willing to believe that the French have at 
last gained a definite supremacy over us in respect of our 
staple manufactures; others attribute the escape, so to 
speak, of the order to the pressure of larger orders upon 
our own workshops; and the Zimes has furthermore dis- 
covered, in the transaction, an argument against our patent 
laws! Our workmen, too, are being berated for their 
strikes, as if strikes did not happen in France; and, oddly 
enough, in Monday’s Zimes, where we read, in a leading 
article, that, “while the contending unions are keeping 
“ each other at bay, foreign rivals may -? in and carry 
“ off the whole prize, for the partition of which the com- 
“ batants are fighting,” we find, in the Paris correspon- 
dent's letter to the same paper, that “ in two of the greatest 
“ cities of France, Paris and Lyons, a crisis of another 
“kind appeared, and, for some gy upwards of 80,000 
“ skilled operatives struck werk,” Workmen have resorted 
to strikes in all ages, and in all countries, just as nations 
have striven, as they thought, to better themselves, or to 
protect themselves, by war. That the execution of an 
English order for locomotives, by a French house, has 
anything to do with our patent laws only those who are 
uninformed will believe. The patent laws are as active 
and as protective in France as here, and almost all the more 
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valuable inventions of English inventors are patented also 
in France. Indeed, the Great Eastern Railway Company, 
having their locomotives from M, Schneider (who, by the 
way, is also a great officer in the French Legislative 
Assembly), will have to pay royalties, in this very contract, 
upon the same inventions (like that of the Injector, Bessemer 
steel, &c.), as those which would exact an equal royalty 
were the engines made here. 

As to the pressure upon English workshops, compelling 
the sending of orders abroad in order to insure their ex- 
ecution within a reasonable time, there is, probably, much 
truth in this explanation. Without speaking from a 
knowledge of all that is going forward at the different 
seats of locomotive manufacture in the kingdom, we may 
say that there are factories which have now even more 
than they can do, and that new orders would have a poor 
prospect if intrusted to them, Perhaps a sufficient corro- 
boration of this fact may be found in the projection of large 
works at Sheffield, intended to make four hundred loco- 
motives yearly. The prospectus of this undertaking was 
announced some time since, and the names of the gentie- 
men connected with it, and the genera! character therein 
foreshadowed of the intended business, indicates pretty 
clearly that there is plenty of locomotive making to be 
done at home, without going abroad. 

Now, as to the alleged supremacy gained by the French 
over the English ma.ers, those who have cared to know 
have for a long time known that, such as French locomo- 
tives are, they are more cheaply made than our own. ‘The 
materials entering into their construction in France are not 
dearer, on the whole, than in England. ‘The labour is deci- 
dedly cheaper, and the French manufacturers are satisfied 
with more moderate profits. ‘The French have abundant 
supplies of iron and coal, and can now raise both, aud con- 
vert the former as cheaply as we can here. As for French 
Jabour, at least in mechanical occupations, it is, perhaps, 
one-third cheaper than with us. Very few French fitters 
and turners receive more than 4s. or 4s. 6d. per day, and 
many of the workmen about the large engine factories 
receive only 2s. 6d. per day. ‘The French workman, 
although he admires and affects a certain style, is more 
frugal in his habits than his English rival. His bodily 
wants are more moderate, and, as a rule, his family is much 
smaller, and are more capable of self-support than is the case 
iu the familicsof English workmen. ‘The Frenchman may 
not have the bodily strength, but it is not now, as in the 
pre-planing period, when iron was surfaced by sheer 
muscular strength, applied through the hammer, and 
chisel, and the file. It is always easy to copy, 
and the French, and, we may as well say, nearly all 
of the Continental engineers, have closely copied our 
best tools, Once at work they may be as well, if not 
better, attended by the light and agile sons of France 
than by the heavier and slower, as they are stronger, arms 
of Englishmen. How much engine work is now almost 
exclusive y finished by machinery—and it must be remem- 
bered that steel will bite as sharply into iron, and that a 
lathe spindle, a planing machine table, a slotting drill, or 
ashaping tool, will work as rapidly in Paris or at Creusot 
as in Manchester or Leeds. ‘The French, too, are clever in 
understanding, organising, and generalising. It is singular 
that a Frenchman of title, Count de Pambour, should have 
been the first accurate writer upon the modern locomotive, 
and even at this day his work may be regarded as an 
authority upon many points. ‘The present generation of 
French engineers, too, are distinguished by skill and bold- 
ness. ‘They have originated plans of much boldness, and 
, have altogether gone beyond our own sober and conserva- 
tive locomotive practice. We will not say that their plans 
are better or worse than our own. ‘Lhis is still undeter- 
mined. We cannot conscientiously say that the French 
engines in the International Exhibition showed the charac- 
teristic proportions and fine finish which we are accustomed 
to regard as indispensible to first-class work. We say this 
irrespective of the striking novelties of general plan by 
which the French engines were distinguished. 

We need not confine our remarks exclusively to France. 
Much of what we are saying of the cheapness of mechanical 
labour, and of the adaptability, let us say, of the French 
workmen, applies as well to those of Belgium, Germany, 
and Austria. It was some years ago stated by Mr. Has- 
well, of the State Railway Works, Vienna, that the cost of 
latour in the construction of his locomotives amounted to 
but 27 per cent, of their whule cost, which was, in its itself, 
moderate. Here the proportionate cost of labour is more 
like 40 or 50 per cent. of the whole. Some of our readers 
may recollect, and others may see upon reference that, in 
our impression of May 4th, 1860, we published a letter 
giving the tenders for fifty locomotives for the Russian 
Railway Company. Messrs. Sharp, Stewart, and Co. asked 
£3,085, Messrs. Kitson £2,950, Messrs. Hawthorn, £2,880, 
and the lowest English tender was £2,600. Several 
English makers were unable to take the orders at ony rea- 
sonable price, from the pressure of other work. It turned 
out that twenty-five of the engines were ordered from 
Carlsruhe, at £2,400, delivered at St. Petersburgh, while 
the other twenty-five were made near Vienna, for £2,200 
each, deliveredin Warsaw. ‘The letter in question said :— 
“ We think it is time our English manufacturers, not only 
* of locomotives but of all other goods, should stir them- 
“ selves, oc they will lose the trade of this country alto- 
* gether.” ‘The country referred to was Russia. Said our 
correspondent :—-* Whilst they are carping and higgling 
“over small matters in specitications and terms of pay- 
* ment, large orders are being given in every part of the 
« Continent.” We some time afterwards published a list 
of the tenders for the large floating dock for the Dutch 
Government at Sourabaya, in the Dutch Indies, One 
Glasgow house required £58,960, another Edinburgh house 
£49,150, and the order was finally taken by Von Viissengen 
and Von Heel, of Amsterdam, for £31,075. 

This fact shows, we think, that the Continental engi- 
neers are satisfied with smaller profits than our own. In- 
formation occasionally leaks out to show this. Thus, not 
long since, the “good will” of a noted locomotive esta- 


blishment was valued at £175,000 in turning it over to a 
limited liability company, an amount, we fancy, far 





beyond what the good will of any concern of like 
magnitude abroad would ever be thought to be worth. 
That the profits of our locomotive makers are high is 
apparent from the magnitude of the building plant 
now put down by the great rng | companies for 
making their own engines; and it is believed that they 
thus save at least £500 per engine over all charges to cost. 
At Crewe, where the London and North-Western Railway 
Company now employ no less than 3,000 men, one hundred 
new locomotives, in addition to repairs and renewals, are 
now made yearly. This great production is accounted for 
by the vast stock of engines in use (1,225) and which are, 
of course, always wearing out; and it is accounted for also 
by the growth of the traffic. It is not unlikely that the 
Great Eastern Railway Company, which now has upwards 
of 300 locomotives, could make its own engines even 
cheaper than it could obtain them, including freight, from 
France. One other reason, not yet mentioned, why French 
engines are at last ordered for Engiish lines, is that, with 
the exception of Mr. Sinclair, no English engineer has felt 
sufficient confidence in foreign workmanship ; and, although 
he has doubtless satisfied himself upon this point, it is not 
to be forgotten that the finish and soundness of the French 
engines yet remains to be proved, in comparison with those 
made at home. Should this be the case, as we hope it may, 
the success of our foreign rivals will but stimulate a bene- 
ficial competition at home. 


RAILWAY ACCIDENTS. 


SHALL we shock our readers by asserting that we find 
pleasure in the fact that two accidents of great magnitude 
have rendered a single week memorable in the annals of 
railway management? Yet it is even so, and we fancy 
that it may not be difficult to bring our readers over to our 
way of thinking. In the abstract sense a railway accident 
is strictly a deplorable calamity, and this is true of all rail- 
way accidents perilling life or limb, whether the peril, and 
hardship, and suffering are confined to a single individual 
or shared alike by many. Of course we regret that any 





of our fellow creatures, in the full tide of health and 
strength, should be hurried into eternity ; but, under exist- 
ing arrangements, it must be that accidents will recur. 
Each conveys in itself a lesson, the importance and value of 
which depends, alas! on the importance of the calamity. It 


is because slight lessons andcomparatively gentile teachings | 


meet with no response from those taught—cull forth no re- 
medial measures for the future—that we rejoice in the fact 
that a rod of irom has at last been laid on those who, 
knowing their duty, elude its discharge by every available 
means which parsimony can suggest or penury dictate. 
On the Great Western Railway nearly a round dozen of 
lives have been lost ; on the South Eastern the tale of death 
is nearly as full. ‘The grievously injured can, in either 
case, be reckoned by the score. Whitsun week is a week 
to be held in remembrance by two of our greatest railway 
companies, and there is little reason to doubt that dividends 
and the share list will keep it vividly before the eyes of 
shareholders for many months to come. Precisely the same 
negligence as that which has led to the destruction of two 
trains, and the immolation of hali their freights, might have 
brought about the loss of an equal number of lives through- 
out the year—isolated victims taking the place of a whole 
hecatomb. In the end the desolation, and mourning, and 
woe would have been just the same; but the lesson con- 
veyed would have had little weight. If lives are to be lost, 
then it is better for the world that the loss should be con- 
centrated. ‘Then, and only then, can directors be made to 
comprehend the vast responsibility which they have 
accepted. Assail a man through his pocket and you touch 
him nearly. That compensation which, spread out over 
months, is hardly felt in dividends, when compressed 
makes a large hole in the profits of the half-year. We have 
long held the belief that the prevention of railway acci- 
dents is merely a question of money, and we hold that the 
occurrence of two such accidents as those which have ren- 
dered the past week notorious are not without a special 
value in that they convey a lesson not to be quickly ftor- 
gotten, and likely enough to bear good fruit in future. 
Sydney Smith said that accidents would become things of 
the past when a bishop had been sacrificed ; perhaps a score 
of ordinary mortals may rank as an equivalent for a 
dignitary of the Church. It is probable that the amount to 
be paid in compensation will be much greater in the former 
than even in the latter case. ‘ 

Railway accidents seldom present much of engineering 
interest. Certain rules being observed, an accident becomes, 
if not an impossibility exactly, something so closely akin 
to one that all practical purposes are subserved. Nor are 
these rules difficult of observance. On the contrary, they 
are observed almost continuously, But it is also true that, 
once broken through, a catastrophe becomes imminent, and 
that so-called accidents are invariably a result of their non- 
observance. As handed over by the engineer to the rail- 
way companies, the mechanical system is so far perfect 
that a catastrophe must belong to the category of excep- 
tional events. So long, indeed, as the original integrity of 
the engines, carriages, and permanent way is preserved 
intact, accidents of the wholesale class seldom occur. It is 
possible that there is no such thing as an accident; that 
there never has been one since the world was created. Be 
this as it may, we can predicate that a railway is the very 
last place on which to seek for fortuitous calamities, There 
never yet was a collision, nor a derailment, nor a break down, 
nor a violent death on a railway, that it did not result from 
a cause which it only required careful investigation and 
honest evidence to detect. And it is equally certain tuat 
such causes are in no sense inseparably connected with the 
railway system. It is not the system which is at fault, 
but the manner in which it is worked. Certain laws and 
conditions being observed, all goes well, and these laws are 
normal to the system. Certainconditions not normal must be 

resent in order to bring about what is called an accident. 
‘hus, it is perfectly well known that, provided a certain 
system of signalling is conformed to, constituting a law in its 
application, no accident can follow, although trains succeed 
each other at intervals of five minutes, or even less. The 
Metropolitan Railway has carried, since the line was 





opened, about 22,000,000 of passengers, and in all this 
multitude but one life has been lost, and that not strictly 
by a railway accident, inasmuch as considerable doubt was 
raised as to whether the victim was wilfully thrown beneath 
the wheels of the train or not. Yet the trains on this line 
constantly succeed each other at less than five minutes’ in- 
terval. By long practice all the servants of the company 
have been so far perfected in the discharge of their duties, 
that the operation of the signals has become a definite 
law—a law which results in perfect safety to the public. 
A breach of this Jaw would, no doubt, bring about an acci- 
dent there and then; but such a breach has nothing what- 
ever to say to engineering questions, or to the perfection of 
the railway system. We write thus because there are those 
who hold that accidents must occur—that they are a result 
of the magnitude of the traffic conducted on our lines, and 
that it is useless to hope for their mitigation. ‘This is 
wholly contrary to fact. It is true that, where traffic is 
heavy, more care must be observed in the framing of the 
laws to be observed in working it, and in securing their 
observance, than would be requisite with less crowded lines. 
It simply comes to this:—With increased vitality and 
energy a higher organisation is necessary ; a laxity which 
will not affect a little country line may play havoc on a 
crowded road. Scoop out the brains of a tortoise, and he 
lives as though he were none the worse; plunge a pin into 
the medulla oblongata of a man, and he dies as though he 
were shot through the heart. We have heard of the exist- 
ence of a little line in Cornwall on which the couple of 
daily trains are stopped like omnibusses, by the intending 
passenger holding up his umbrella and hailing the driver 
as he proceeds leisurely on his route. We have seen a goods 
train delayed a quarter of an hour in another district while 
a couple of porters settled a little difference of opinion as to 
whose turn it was to go to the points. Such exceptional 
practice may be quite .dmissable under given conditions, 
while in others the highest organisation, tue best pay, and 
the most exact discipline are indispensable to the working 
a line. But it may be accepted as a sound proposition that 
organisation and discipline may be brought to such perfec- 
tion that accidents may be rendered to the last degree ex- 
ceptional, instead of being, as they now are, the rule. 

The Government has ofien been asked to interfere between 
railway companies and the public. We are disposed to 
deprecate any such interference. We cannot see how it 
could possibly operate for good. In 1846 a railway com- 
mission was appointed, which was so unpopular with the 
public that it was dissolved; and any institution, even of 
a dissimilar character, appuinted now, with dictation to 
railway companies as an object, would be tolerably certain 
to share the same fate. We cannot go so far, however, as 
to believe that in the fact that shareholders have to pay 
compensation, an ample guarantee is provided that due care 
will be taken to avoid casualties. . It requires but a very 
few minutes thought to render it clear that by far the 
larger proportion of accidents—and these of the worst 
class—might have been prevented by the expenditure of a 
little money at the right time and place. ‘hus many a 
man has to deplore the loss of wife or child, or the 
wretched possession of a crippled frame, because a signal- 
man was worked so hard that he broke down at his toil. 
Many a train would have kept the railshad afew new sleepers 
been putin to replace thosespent in the service of years, ‘This 
false economy is not exactly the result of parsimony. The 
fact is that our railway companies are nearly all poor, and 
steeped to the lips in debt. Were they afiluent matters 
would be managed far more satisfactorily than they are. 
As it is, the chances are that an uccident calling for heavy 
compensation will not take place, and this chance, such as 
it is, directors apparently prefer running rather than incur 
a certain extra expenditure. A particular sum is set aside 
yearly to meet casualties, just as a merchant provides for 
bad debts, and, so long as this sum is not exceeded, things 
are regarded as being very well managed indeed. Five or 
ten thousand pounds may seem a large sum to pay by way 
of compensation, but, as a matter-of-fact, a like sum might 
have been required to bring about such an organisation as 
would have rendered the accident for which compensation 
is awarded impossible. And in any case the whole amount 
paid is so far divided among the shareholders, that one loss 
does not press heavily enough to call for the display of 
much energy in the attempt to prevent another. 

As usual, both of the accidents of last week have been 
invested with an engineering importance which does not 
belong to them. ‘The “one idea” came out in full force at 
the inquests. In the first place, was there a “ communi- 
cation between guard and driver?” Had the answer not 
been satisfactory, it is impossible to say how fearful the 
verdicts might have been in their censure. Again, in the 
case of the Great Western accident, a vast amount of 
twaddle was brought forth about the brakes. Neither 
brakes nor signal lines had anything to do with the matter, 
or could have had anything to do with it. The plain fact 
was, that the road was out of order at the time the train 
passed over it at the particular place where the plate- 
layers had been at work. By a very remarkable coinci- 
dence, the South-Eastern accident was the result of pre- 
cisely a similar cause ; but nothing can be more instructive 
than the difference between the characteristics of the two 
trains. In the one case we find thirty-five carriages packed 
with excursionists, and drawn by two engines, and having 
but four brakes; in the other case we have a train of very 
small dimensions, and provided with unusual brake power. 
ln addition to the ordinary brakes, two of the carriages 
were fitted up with Clark’s patent brake—an invention 
upon its trial. Yet the trains met with a common de- 
struction. In neither case was their progress arrested until 
they had reached the treacherous pittall cunningly prepared 
for them by men ignorant, reckless, or both. It would serve 
no good purpose did we join in the very proper howl of 
denunciation set up by the daily press against the authors 
of the catastrophe. If lapidation could be of service, we 
should be among the first to throw stones. As the case 
stands we prefer to leave the stoning to those who are per- 
fectly competent to perform it, and instead to deduce a 
couple of facts worth any number of columns of vitupera- 
tion. ‘The first is that no amount of care or precaution on 
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the part of those in charge of a train—no amount of brake 
power or of engine power—can prove’ effectual unless a 
similar vigilance, prescience, and pradence are present on 
the part of those in charge of the road. The second is that 
it would be better for all parties in the long run, if directors 
would retain the services of proper superintendents of per- 
manent way—who are not to be had for 35s.a week. We 
have no hesitation in stating that had men possessing even 
a very ordinary knowledge of their business, and regard for 
the interests of the companies oF tty been in charge 
of the plate-layers on the Great Western and the South- 
Eastern, two lamentable events, which have nothing of the 
“ accident ” about them, would never have occurred. Such 
men are not to be had without paying for their services 
pretty fairly. Even were their demands extravagant the 
money would be well laid out, inasmuch as it would pre- 
vent casualties, the recurrence of which too frequently, is apt 
to lead to a strange intermingling of thoughts anent rail- 
way management—manslaughter, and even the sixth com- 
mandment. 


Discovery oF CANNEL Coat In New Soutn WaAtrs.—Advices 
have been received by the last overland mail of the discovery, about 
80 miles from Sydney, near a line of railway now in course of con- 
struction, of a workable seam of cannel coal, which surpasses the 
hituerto unrivalled Boghead in richness. Its yield per tou 1s reported | 
to be 17,500 cubic feet of gas of 31-candle illuminating power, and 
‘745 specific gravity. The discovery must exercise great influence 
on gas lighting in Australia, the East Indies, China, California, and | 
South America, by enabling the gas-works of those countries to use 
their inferior local coals, and bring up the quality of their gas to a 
satisfactory illuminating power by the addition of a small quantity 
of Australian cannel.—Journal of Gas Lighting. 

Tae Wexrorp TeLecrara Cabie.—The Wexford Telegraph Cable, 
between South Wales and Ireiand, was found to be broken a few 
weeks ago, and it was efficiently repaired by Captain Blacklock, on 
Friday evening last, so that direct communication between London 
and the south of Ireland is now resumed. The Electric and 
International Company’s steamship Monarch, which is usually em- 
ployed to repair their cables, being itself under repair, the necessary 
apparatus was mounted on board the steam tug Victor, of London, 
and the fault was found by Captain Blacklock in Abermawe Bay, 
about three and a half miles from the shore. The Wexford cable 
consists of four cables with single conducting wires, twisted toge- 
ther to form one large strand, and this was all broken in one place, 
no doubt by a ship’s anchor. The cable is laid from Abermawe 
Bay to Greenore Point, in Ireland, from which places it is con- 
nected with Haverfordwest and Wexford respectively, by over- 
ground wires across the country. The bed of the chavuel on both 
sides is very unfavourable for a telegraphic cable, being, especially 
on the Welsh coast, very wild and rocky, and exposed to the full 
force of the heavy waves of the Atlantic. 

Tue Curvese Customs’ EstaBLisHMENt.—A report, which has 
been prepared by Mr. Hart, Inspector-General of Maritime Customs 
in China, gives an interesting account of the origin and progress of a 
foreign customs’ establishment in China. ‘The manner im which 
native officials have been wont to transact custums’ business at the 
Chinese ports is this :—Chinese vessels are licensed for the coasting 
trade, and the tariffs generally amount to about 10 per cent. ‘he 
customs’ duties of a port would be assigned to a person holding some | 
other Government office in the locality, and so farmed as to hold him 
responsible for the collection of a specific amount, with liberty to 
retain any surplus, but in the absence of a strict supervision or under 
an established oflicial laxity, each subordinate, having to pay for his 
place, lies to his superior, and makes as good a purse as be can for 
himself. The merchants have to make the best bargain tuey can 
with the officials, and the Government do not get half the duties 
really paid. Now, in 1854, when Shanghae seemed virtually lost to 
the Imperial Government, inextricable confusion arose in relation to 
the customs, and, in fact, the collection of duties passed from the 
hands of the Chinese for a time. Spasmodic attempts were once or 
twice made by an oflice that was very insufliciently recognised, but 
ships constantly left the port without paying a farthing of duties, the 
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Grants of Provisional Protection for Six Months. 

550. THoMas WxLcome Roys and Gustavus ADoLPnus LILLIENDAHL, New 
York, U.S., ‘‘ Improvements in rocket guns and rocket harpoons, and 
apparatus to be used therewith for the capture of whales and other pur- 
poses.”— Petition recorded 27th February, 1865. 

720. Joun Prersx Boorn, Cork, Ireland, ‘* An improved manufacture of 
trimming, applicable to the ornrmentation of ladies’ dresses." — Petition 
recorded 14th March, 1865. 

1006. JAMés IsuBRWOOD, Haslingden, Lancashire, ‘‘ Certain improvements 
in dyeing or printing upon the fabric known as ‘sail cloth.’”— Petition 
recorded 8th April, 1465. 

1110. Tuomas Gaeaves and Joun SkiRROW WRicut, Birmingham, ‘‘ lm- 
provements in the manufacture of buttons,”—Petition recorded 21st April, 
1865. 

1280. EDWARD TAYLOR BeuLHovuss and WILLIAM Joun Dornine@, Manchester, 
* Certain improvements in hydraulic presses for packing cotton and 
other materials or substances, and in the boxes for containing the same.” 
—Petition recorded 9th May, 1865. 

1310. JosePH Bennwrt, Market-street, Sheffield, Yorkshire, “ Improvements 
in the manufacture of iron and stee!.”— Petiteon recorded 11th May, 1855. 

1324. WitLiaM Hewitt, Brewer-street, Pimlico, Loudon, * An improved 
composition for preventing incrustation in steam boilers.”— Petiteon 
recorded 12th May, 1865. 

1356. Ricuarp ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in breech-loading fire-arms, and in cartridges and bayonets for breech- 
loading fire-arms.”—A communication from Charles Rochaz, Paris.— 
Petition recorded 16th May, 1865. 

1871. WiLLIAM Manwakine, Banbury, Oxford, “‘ Improvements in reaping 
and mowing machines,” 

1372. THoMas MoLDEN, JouN NewsoMs, and James AkerRoyD, Leeds, York- 
shire, ** Improvements in the furnaces of steam bvilers.”— Petitions 
recorded 18th May, 1865. 

1381. GeoreE Henxy Brookes, Sheffield, ‘‘ Improvements in sliding gas 
pendants or chandeliers,’’—/elition recorded 19th May, 1865. 

1390. CoRNELIUS VARLEY, Kentish ‘Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middiesex, “Improvements in telegraph 
supports, parts of the invention being applicable to other purposes.” 





| 1394. JouN Martin, Railway-terrace, North Shields, Northumberland, 


“improvements in apparatus for steering ships, steamboats, and other 
sailing vessels.” 

1396. WILLIAM EppINeToN, jun., Chelmsford, Essex, ** Improvements in 
apparatus for trenching and laying drain pipes for draining land.”— 
Petitions recorded th May, 1865. 

1419. Tuompson BeaNuanv, Leeds, Yorkshire, “ Improvements in screw 
gills or hackle frames.” 

1422. Cart TuxopoR MOLLER, Abbo, Finland, Russia, “ Improvements in 
lamps.” — A communication from Adolf Forselies, Kyois, Finland, 
Russia.— Petitions recorded 24th May, 1865. 

1425. Joun KaMsBoTToM, Crewe, Cheshire, “ Improvements in machinery 
employed in the manufacture of hoops and tyres.” 

1427. Davip Weisn, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in looms 
for weaving.” 

1429. Davin Law and James Bennet, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in apparatus for making cores and moulds for casting.” 

1433. EpwaxD PATON, Perth, N.B., ** improvements in fire-arms.” 

1435. Joun Gsers, Middlesborough, Yorkshire, “‘ lmprovements in ovens 
or kilns for the manufacture of coke.” 

1437. Gzorex Bray, Leeds, Yorkshire, *‘ An improved gas burner.” 

1439. WiLLIAM EpwWarRp Nrwron, Chancery-lane, London, “ An improve- 
ment in the drawing and other rollers used in preparing and spinning 
cotton and other fibrous materials and textile manufactures.”—A com- 
munication from Amos Ashum Taylor, New York, U.S. 

1441. THoMas HaLLamM Hostiyn, Rickling, Essex, “A new or improved 
compound spherical rest for ornamental turning lathes.”—/Petitions 
recorded 25th May, 1865. 

1445. WiLLIAM CLARK, Chancery-lane, London, ‘* Improvements in knitting 
machines."—A communication from Isaac Wixom Lamb, Rochester, 
Monroe, New York, U.S. 

1447. JEAN ALPHONSE HEINRICH, Rue du Faubourg de Bale, Mulhouse, 
France, “ A new system of rotative machines to be used as steam engines 
and water pumps.” 

1449. GxorGe Euuiot, Betley Hall, Staffordshire, and Rosert Pattison 
CLARK, Newcastle-upon-Tyne, ** improved machinery for loading and 
discharging cargo from ships and other vessels.”” 

1451. Minius CouEN, Fenchurch-street, London, ‘‘ Improvements in the 
construction of furnaces or fire-places.”—A communication from Louis 
Phillip Cohen, Hanover.—Petitions recorded 26th May, 1865. 

1453. SCIPION, SEQUELIN, Devonshire-street, Queen-square, Bloomsbury, 
Middlesex, *‘ Improvements in purifying animal and vegetable oils or 
fatty matters to be used for lubricating and other purposes.” 

1455. Joun Martin Kowan, Glasgow, Lanarkshire, N.B., “ Improvements 
in muking cast steel railway tires, and in apparatus therefor.” 

1457. RICHARD ARCHIBALD BrooMany, Fleet-street, London, *‘ lmprovements 
in reproducing or producing copies of writings, drawings, music, and 
other characters, and in preparing originals to be transmitted by electric 
telegraph.”—A communication from Jacques Paul Lambrigot, Paris. 

1459. TuoMAS BouRNz, Brixton-place, Brixton, Surrey, “‘ Improvements in 

hinery for turning and finishing bodies of a spherical form.”—A com- 





consuls taking bonds from the merchants, which were dered of | 
questionable validity. Eventually it was arranged that the oflice of | 
customs should be re-opened under its proper chief, the Taoute, but 
that it should be placed under the inspection of foreigners represent- | 
ing the three treaty powers—England, France, and the United States. 
‘This inspectorate was in the first instance a foreign governmental 
measure, which relieved consuls from the necessity of undertaking 
responsibilities in regard to the clearance of fureign ships, and pro- 
tected honest merchants from the uncontrolled acts of bad men, at 
the same time securing the revenue for the Imperial Goverument, 
It became, however, more and more a Chinese institution, and when 
the treaties of Lien-tsin were concluded in 1898, it was arranged, in 
order to ensure uniformity of treatment fur the merchants at all the 
ports, to extend the scheme to all the places opened to trade. 
Accordingly, the foreign inspectorate is now represented at fourteen 
ports, and employs in various capacities some 400 foreigners and 
about 1,000 Chinese. It met with much hostility from the old 
executive, who saw in it an invincible obstacle to the “ doctoring” of 
accounts, aud it was not altogether welcomed by many who had 
grown accustomed to compounding for duties and nocturnal “ run- 
ning” of cargoes; but opposition has gradually died away. ‘The 
inspectorate has an establishment at Pekin, where juniors on first 
appointment study Chinese, in preparation for work at the ports ; 
and it is now very generally treated as a branch of the Chinese public 
service, and regarded as naturally growing out of the new relations 
in which China finds herself through the treaties entered into with 
foreign powers. At each office there is one inspector or commis- 
sioner of customs, representing the three treaty powers, with 
assistants under him of various nationalities; at the head is an 
inspector-general, appointed by the Chinese Foreign-oflice. ‘Lhis 
inspectorate has secured for the State funds never dreamt of before, 
and substituted for cerrupt and inefficient offices an honest and 
eflective revenue admiuistration, placing all and every trader ov the 
same footing. It has also assisted the Chinese in fultiling, with 
advantage to themselves, the obligations into which they entered by 
treaty. With trade at more than a dozen ports, and firms numbered 
by the hundred, an independency of obligations has grown up which 
could only be met by the operation of such an uniform and efficient 
system as the inspectorate. In tact, witbout it the only resource 
would have been to do away with import and exports duties alto- 
gether, and then allow the oflicials in the interior full swing for local 
taxation ; and how that would have answered is easily guessed. The 
more intimate nature of the relations into which the memvers of the 
inspectorate have been brought with Cuinese officials, conduces not a 
litue to lead those officials to understand foreigners better, and to clear 
away much of ihesuspicion and dislike with which they regarded them, 
and thus the tendency is tv remove the position of foreigners from 
the support on which it bas been hitherto vased—force ana might— 
anc to place it on one that promises better for the future, and which, 
though at first nothing more than a mere assent to the existing state 
of attairs, may in time change into an appreciation of, if not a wel- 
come to, theforeigner. The juxtaposition of an honest administration 
is making itself felt; and through the inspectorate, more perhaps 
than through any other means, does there appear to be an opening 
for the introduction of sundry reforms and usetul ideas, It is gradually 
leading the Chinese mind in the direction of properly salaried official 
establishments ; aud any step in that direction will go far to do away 
with the canker that preys on the very vitals of the country, and 
the multitudinous sufierings and malpractices that are its concomi- 
tants. The inspectorate will have finished its work when it shall have 





produced a native administration as honest and efficient to replace it. 


munication from Robert Carsiey, New Bedford, Massachusetts, U.8. 


| 1461. THomMAS BissELL, Tooley-street, Southwark, Surrey, “‘ Improvements 


in breech-loading fire-arms, and in sights for ritles.”—Petitions recorded 
27th May, 1865. 

1466. PET&R ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ** Certain improvements in the manufacture of lime.”— 
A communication from M, Louis Poulet, Gonesse, France. 

1469. Peter YounG, Manchester, ‘‘ Improvements in the construction of 
furnaces,” 

1471. EpwarD Myers, Millbank Row, Westminster, and James Sropart, 
Cambridge-terrace, Notting-hill, Middlesex, *“‘Improvements im the 
means and apparatus employed for preventing downward draft in 
chimneys, facilitating the escape of smoke therefrom, and for ventilating 
apartments or buildings.” 

1473. FREDERICK ARTHUR Paget, Adam-strect, Adelphi, London, ** Improve- 
ments in locking screws and the nuts of bolts, as also in preventing an 
unequal straining of their threads," 

1475. WiuiAM TiguTe HaMiLtox, Upper Rathmines, Dublin, Ireland, 
** Improvements in circular saws, commonly called ‘drunken saws,’”— 
Petitions recorded 29th May, 1865, 

1479. JAMES Haks, jun., Lozelles, near Birmingham, ‘‘ Improvements in 
instruments or apparatus for cleaning the interior of tubes or hollow 
cylinders, gas chimneys, and other hollow articles,” 

1483. MORITZ MEISEL, Gloucester-terrace, Old Brompton, Middlesex, ‘ Im- 
provements in spinning inery.”—A ication from Julius 
Steiner, Hattingen-on-Kubr, Prussia, 

1485. SyDNRY GKAFTON, Warstone-lane, Birmingham, “ Improvements in 
keys of locks haviug through holes.” 

1487. Joun CaLvert, Strand, London, ‘‘ Improvements in the construction 
of locks.” —Petutons recorded 30th May, 1865. 

1489. THoMas Spencer, Euston-square, London, ‘Improvements in the 

position aud facture of paints applicable to iron and other 
ships’ bottoms, and for other general purposes.” 

1491. PeTeR PILKINGTON, Accrington, Lancashire, ‘‘ Certain improvements 
in steam hammers, partly applicable to steam engines.” 

1493. Isaac Koerns, Oregon-terrace, Peckham Rye, surrey, “‘ Improve- 
ments in means or apparatus for signalling on railway trains and effecting 
communication between passengers and guards or others iu charge of 

uch trains.” 

1495. FRreperick HazeLping, Lant-street, Borough, Surrey, ‘‘ Improve- 
ments in the construction of vans, wagons, or carts employed for trans- 
porting furniture and other goods on common roaus and railways.” 

1499. WiLLiIAM Epwarp Nkwrton, Chancery-iane, London, ‘‘ Improvements 
in the manufacture of carpets and other terry and cut pile fabrics.”— 
A communication from the American Waterproof Cloth Company, New 
York, U.8,.—Petitions recorded 31st May, 1865. 











Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1494. Hypouitz Monier, Boulevart St. Martin, Paris, ‘‘An improved 
burner for gas and other lighting apparatus.”"— Deposited and recorded 
3lst May, 1565. 

1562. GeoxGk HaseLtTins, Southampton-buildings, Chancery-lane, London, 
‘Improvements in fuses and projectiles, for rifled ordnance.”—A com- 
munication from Benjamin Berkley Hotchkiss, New York, U.8. — 
Deposited and recorded sth June, 1865, 








Patents on which the Stamp Duty of £50 has been Paid. 
1708. ALFRED ViNcENT Newton, Chancery-lane, London.—A communica- 
tion.—Dated 6th June, 1862. 
1732. ARTHUR KNOWLES, Birstal Dye Works, Birstal, near Leeds, Yorkshire. 
—Dated 9th June, 1862. 
1732. JouN Brounckkk Inoue, King William-street, London.—A communi- 
cation.— Dated 10th June, 1862. 
1760. CLARA Ann TYLER, Birmingham,—Dated 13th June, 1862. 
“ — LoveGRovE, Dalston-lane, Hackney, Middiesex.—Dated 9th 
une, 1862. 





1738. WitLIaM HOLLAND, Adelphi Mills, Salford, Lancashire.—Dated llth 
June, 1862. 





Patents on which the Stamp Duty ot £100 has been Paid. 

1292. Josera Bunnertt, Deptford, Kent.—Dated 8th June, 1862. 

1305. Pamisekr Dumont, Southwark-square, Borough, Surrey.—Dated 9th 
June, 1858. 

1328. Groxes BarTHoLomEw, Linlithgowshire, N.B.—Dated 11th June, 
1858. 





Notices to Proceed. 

264. Grorcs Kuyt, Eltham Lodge, near Mottingham, Kent, “ Improve- 
ments in the construction of caps or pots for the chimneys of dweiling- 
houses and public buildings.”—Petition recorded 3vth January, 1865. 

273. Joseru Fierousr, Droylaven, Lavcashire, and Danis. Hamer, Man- 
chester, “The application of hydro-el. ctricity to steam for the purpose 
of increasing its expansion and power, and the machinery or apparatus 
conuected therewith, and also the application of gaivano or inetional 
electricity for the same purpose,’’"— Petition recorded 3ist January, 1805. 

278. ARTHUR FREEMAN, Manchester, “Improvements in machinery or 
apparatus for folding fabrics on to card-boards for the purpose of hot- 
pressing.” 

281. Joun McNaveut and WiLLiaM MoNaveurt, jun., Rochdale, Lancashire, 
* lmprovewents in machinery for washing and drying wooi and other 
fibrous materials,” 

284. Joun Moysey, Leytonstone, Essex, ‘‘ Improvements in coating the 
bottoms aud sides of ships and other submerged structures to prevent 
fouling and decay.” 

285. Gaorer Henxy Pierce, Meavy, Devonshire, “‘ An improved socket for 
pipes and method of joimiug the same.” 

286. Joun Huauss, Millwall, Middiesex, *‘ Improvements in the con- 
struction of armour-; lated ships, forts, and other like structures.”— 
Petitions recorded ist February, 1865. 

294. James Baut, Shetfieid, Yorkshire, “‘ Improvements in the manufacture 
of sheep shears.” 

297. Tuomas Rovrieper, Ford Works Company (Limited), Sunderland, 
**Improvements in treating spent or used leys resulting from the pre- 
paration of fibrous substances used in the mauufacture of puper stock.” 
—letitions recorded 2nd February, 1365. 

208. WiLtiaM VaALB, Birmingham, “ Certain improvements in the manu- 
facture of pencii cases,” 

301. BenJaMiIn Lewin Moseiy, Norfolk-street, Sheffi ld, Yorkshire, “A 
new or improved tooth powder.” —+titions re-orded 3ra Fevruary, 1865, 
307. FREDERICK KOW, Colchester, Essex, ** Lmprovements ii the manutac- 
ture of citric and tartaric acid, and in the manufacture aud treatwent of 
citrate and tartrate of lime and analogous basic compounds, and iu appa- 

ratus employed therefor.” 

819. RoBeRT MORELL*sT ALLOWLY, Strand, London, ‘‘Improvements ia 
treating or manufacturing peat fur fuel, and ia apparatus for the same.” 
—Petitwns recorded ith February, 1865. 

324. WILLIAM H&NKY LaTHAM and Feevenic CARTWRIGHT WARD LATHAM, 
Lancashire, ‘‘A new or improved machine for trimming or culty the 
edges o1 books, magazines, and such like articles.” 

325. RICHARD AKCHIBALD BROOMAN, Ficet-s.reet, London, “ Improvements 
in hair pins.”"—A communication from Joseph Ciiles Howells, New 
York, U.8, 

826. Ropeat Suaw, Attercliffe, near Sheffield, Yorkshire, “ Improvements 
in window safes tor the protection of property.”—Petitions recorded bth 
February, 1865. 

334. Lizxrky MastTses, Bristol, *‘ Improvements in connection with sewing 
and other machines.” 

335. CONSTANTINE HENDBRSON, Parliament-street, Westminster, London, 
** Improvements in the construction of roadways, pavements, aud iron 
girders, specially applicable for the purpose of constructing roads, pave- 
ments, bridges, and ali descriptions of buildings.” 

$42, Romain DE Bray, Kenhes, lile et Vilaine, France, “ An improved 
reflecting apparatus for street and other lamps.” 

343. Joun BuTLER WATTERS, Maidstone, Kent, “Improvements in um- 
chinery or apparatus tor brushing the hair.” 

349. Guoxer Twiee, Birmingham, “ improvements in fastenings for stay 
busks, leggings, gaiters, and other similar articles.”—/Petitions recorded 
7th February, 1805. 

351. CuakLes Fisip, Old North-street, Red Lion-square, London, “‘ A new 
method, or mechanical contrivances, for lacing and fastening ladies’ 
stayr, sometimes called ‘corsets and bodices,’"—Petilion recorded 8th 
February, 1865. 

391, WILLIAM Crookes, Wine-office-court, Fleet-street, London, “‘ Improve- 
ments im extracting and separating gold and silver from their ores or 
matrices.” 

394. Epwarp Jacos Hu, Ferryside, Kidwelley, South Wales, “ Improve- 
ments in peu and pencil holders.”—Petitions recorded 11th February, 
1865. 

401. Ropeat WitL1aM Tuomson, Edinburgh, Mid Lothian, N.B., “ lmprove- 
ments in steam boilers.” —/‘etition recorded 13th February, 1865, 

434. Denison Cuauncy Pierce, New York, U.3., “ Improvements in railway 
rails.” 

436. Groner TyraiLL HuMPiunis, Church-street, Walton-on-Thames, Surrey, 
‘Improvements in pumps and apparatus for working the same,"”— 
Petitions recorded Lith February, 1865. 

442. KICHARD ARCHIBALD BROUMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of boots, shoes, and other jike coverings for the feet.” 
—A communication from Alexandre Levered, Paris. 

451. Ricuakp Smiru, Cumming-street North, Pentonville, Middlesex, * Im- 
provements in treating sewage, and in arranging apparatus in sewers and 
culverts to facilitate the ventilation of sucn structures.”—Petitions 
recorded 16th February, 1865, 

465. CHRISTOPHER BRAKELL, WILLIAM Hoenn, and WiLLiAM GuNTHER, 
North Moor Foundry Company, Vidham, Lancashire, ** An improved 
composition as a substitute for leather or other similar materials,” — Peti- 
tion recorded 18th February, 1865. 

493. Jasper Huuuey, Macclesfield, Cheshire, “ Improvements in boilers for 
heaung water and delivering it at an equal temperature to any number 
of flow pipes, and also for the generation of steam.” 

501. Matrusw Piers Warr Bouton, Tew Park, Oxfordsbire, ‘* Improve- 
ments in obtaining motive power feom ueriform fluids, and from liquids,” 
—Petitions recorded 22nd February, 1865. 

531. Epmunp Pau Henri Gonpdouin, Paris, “ Improvements in cotton 
gins.”—A communication from Francois Durand, Rue Claude-Vellelaux, 
Paris.— Petition recorded 24th February, 1865. 

694. Witniam Cuark, Chancery-lane, London, “Improvements in the 
manufacture of buttons.”—A communication from Joseph Edouard 
Mittler, ren., Boulevart 5t. Martin, Paris.—Petition recorded tnd March, 
1865. 

619. CROMWELL FLEETWOOD VanLey, Beckenham, Kent, “ Improved appa- 
ratus for the protection of houses and property from burgiars, parts of 
the invention being applicabie fur other purpuses.”—Pelstion recorded 
6th March, 1865. 

671. Epwix Appiwson Puiu.rs, Southampton-buildings, Chancery-lane, 
Londun, “An improved rotary spader or digging machine for tilling 
land.”—A communication from Cicero Comstock, Milwaukee, Wisconsin, 
U.8.—Petition recorded 10th March, 1805. 

893. WiLLIaM Moxon FuLLER, Wolverhampton, ** An improved process for 
reducing or preparing waste animal matters, tor the purpose of employing 
the same in the preparation of manures or fertilising compounds. ""—/ete- 
tion recorded 29th March, 1865. 

1182. Ggoxes Hassvtin&, Southampton-buildings, Chancery-lane, London, 
*‘An improved implement for removing corks from the ijnterwr of 
botules and other vessels."—A communication from Francis Daaivi 
Pastorius and John Jackson, Philadelphia, Pennsylvania, U.s.—Peticion 
recorded 22nd Apri, 1865. : 

1319. HENKY KaNs¥oRD, Brompton, Middlesex, “ Improvements in treating 
rice and other grain ior the mauufacture of starch, also to prepare them 
for use as food and for other purposes.”—Petition recorded izth May, 
1865. 

2356. RICHARD ARCHIBALD BROoMAN, Fleet-street, London, “ Improvements 
in breech-loading fire-arms, und in cartridges and bayonets for breech- 
loading fire-arms.”—A communication from Cuarles Kochaz, Paris. —Peti- 
tion recorded 16th May, 1565. 

1369. CuristoPHsR SMITH BILLUPs, Chatteris, Cambridge, ‘‘ lmproved 
apparatus for distributing liquid manure,”— Petition recorded 18th May, 
1865. 

1410. PeTeR ARMAND LECOMTE DE FoNTAINEMOREAU, South-street, Fins- 
bury, London, * Certain mmprovewents in lamps for burning mineral 
oils,”"—A communication from M. Louis Pheodore Letournea, Paris,.— 
Petition recorded 22nd May, 1565. 

1422, CaxL THeovok MOLLER, Abo, Finland, Rus-ia, * Improvements in 
jamps.”—A communication from Adolf Forselles, Evois, Finland, Russia. 
— Petition recorded 24th May, 1865. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions made po Abstracts prepared expressl: 
any we hp theoffce oO her ee ieudiocgyiamn 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 
2898. A. H. Storr, Oldham, “ Steam boilers or generators.”—Dated 18th 


M 4 . 

This invention consists in the peculiar arrangement and combination of a 
series of alternately inclined pipes or tubes communicating and joined 
together by elbows or other equivalent joints, and which are supported and 
confined above the fire in a furnace, the flue of which is formed in a 

tine direction between the rows of pipes by placing the plates or 
divisions from pipe to pipe, and leaving apertures at the ends to allow the 
heat to round the end of the pipe into the main flue. The water 
is supplied to the pipes at the commencement of the first or lower series 
upon which the heat of the furnace first acts in its tine course 
between the pipes, and the termination of the last layer or series of pipes is 
provided with an enlarged tube, cylinder, or receptacle, forming a reserve 
for the steam generated in the pipes, and to which an ordinary valve to 
indicate the p may be attached.— Not proceeded with. 

2918. T. M. BrisBang, Liverpool, ‘“‘ Power engine to be worked by steam or 
other elastic fluid.”—Dated 22nd November, 1864. 

The patentee claims, in steam or other elastic fluid engines where a 
reciprocating motion is converted into a rotary motion, causing the shaft 
or shafts which receive such rotary motion to carry toothed or other 
wheels so fitted or arranged that they will revolve or travel around or on 
stationary wheels, as described, 

2940. L. Vauant, Paris, “‘ Apparatus for feeding steam boilers and other 
reservowrs for liquid and Jor regulating the level therecn.”— Partly a com- 
munication,— Dated 24th November, 1864. 

This apparatus consists of an arrangement of valves and levers acted upon 

& float, inside the boiler or reservoir, and gives passage to liquids through 
it into the boiler or reservoir, so as to feed the same and maintain the 
liquids therein at any desired level. 

2960. T. GreENuaLen, Manchester, “ Stcam engines and rotary pumps."— 
Dated 28th November, 1864. 

The First part of this;invention is applicable to rotary steam engines and 
rotary pumps, and it consists in applying a segmental-shaped piston to an 
annular cylinder; to this piston is cast or fixed a toothed wheel, gearing 
into another wheel fixed on the shaft to be driven ; a valve is made to open 
and close at each revolution of the piston, and the ingress and exhaust ports 
for the steam are opened and closed alternately by suitable levers and 

ves. A modification of the invention consists in connecting the 
segmental piston above referred to, to a lever or wheel fixed on an axle 
concentric with the annular cylinder. The Second part of the invention is 
applicable to the semi-rotary steam engines for which letters patent were 
granted to W. Martin and J. Hodgson, 31st March, 1864 ( No. 728), in casting 
or fixing wheels to the segmental pistons referred to in the specification of 
the said patent, which wheels are fixed to separate shafts, and are coupled 
to the fly-wheel shaft by cranks and rods or by gearing. 

2988. E. M. Suaw, Watling-street, London, ‘* Feeding steam boilers.”—Dated 
30th November, 1864. 

This invention relates to a mode of feeding steam boilers, and is more 
particularly applicable to small boilers, such, for example, as are used in 
steam fire engines and portable engines, and consists in the employment of 
a closed chanber or vessel situate avove the water level of the boiler, which 
chamber or vessel is provided with a funnel or feeder for supplying it with 
water, and a stop cock for closing the supply pipe or aperture when the 
chamber is charged with water. A pipe leading from the steam chamber 
of the boiler, and provided with a stop cock, opens into the upper part of 
the feed-water chamber or vessel, the end of this pipe being turned up i 





in conjunction therewith an box having one indicating 

such indicator being actuated as hi r described. Now, from the posi- 
tive pole of the battery a wire, or wire rope, consisting of several fine twisted 
copper wires insulated, is extended above and beyond both ends of the van, 
and a second wire is brought from the indicator and alarum and continued 
in both directions like the first. Along or within the roof of every carriage 
he likewise arranges two similar insulated wire ropes, the eccentrics of which 
hang down beyond the ends of the carriage for two or three feet. These wires 
may be cond along and within the rods or tubes serving to support the 
window curtains. These wires may beinserted in tubes or otherwise protected 
from injury. In each compartment transverse wiresare ed in connection 
with the longitudinal wires, In first-class carriages such transverse wires may 
be through the brass rod which supports the netting, or they may be 
protected or concealed by tubes or otherwise. These se Wi proach 
each other from the lateral wires, but are not united. He now proceeds to 
describe the means whereby he effects contact b these t se 
wires whenever necessary. In a first class carriage this communication may 
be made at the roof of the compartment at two points equidistant between the 
centre and the door, or in the brackets which support the netting rods ; in a 
second or third class carriage in the roof. Thus two communications would 
be in the roof of each compartment convenient for any passenger to actuate. 
The communicator consists of a button or stud, which, when pressed by the 
finger, easily yields and presses down a spring and metal plate on to the two 
terminals of the transverse wires, and thus establishes contact ; immediately 
the call button is released the spring forces it back into position and breaks 
contact. An indicating box is placed at the end of each carriage underneath 
a projecting ledge from the roof; the indicating box hasi four or six indi- 
cating boards or, num! to correspond with the compartments of 
the carriage, ani the transverse wires are so conducted as to pass through 








levers by a bar, rod, or 


80 that the locks, catches, or faste: 
both sides of the carriage may a ae 
with, 


worked simultaneously.—Not proceeded 





Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
2955. C. Hartiey, Salford, and T. Haul, Manchester, “‘ Looms for weaving,” 
—Dated 26th November, 1864. 

This invention consists, First, in a grooved cam or tappet-plate, of an 
improved shape, for working the healds of looms. Secondly, in an improved 
combination of machinery consisting of vibrating cranks, pattern chain, 
and selecting fingers or pushers, for raising and depressing the healds to 
form the shed. Thirdly, in jointing the streamer rods or catches to the 
jacks for working the healds. Fourthly, in applying the pattern chains or 
other equivaient to the double catch jointed to the streamer rod of index 
machines. Fifthly, in an improved mode of constructing and arranging 
streamer . The invention cannot be described without reference to the 
drawings. 5 
2058. J. Rowugy, Leeds, ‘* Apparatus for 

of wool from fabrics or materials comp 
or other jibres.”’"—Dated 26th November, 1864. 

This invention refers to a former patent dated 29th April, 1863 (No. 1075). 
The object of the First part of the present improvements is to facilitate the 
process of applying the heated sand, or other suitable granulated material, 
to the fibrous materials after they have been made chemically tu aid in 

ffecting the carbonisation of the vegetable fibres. For this purpose, when 





separating or recovering the fibres 
d of wool bined with cotton 








the apparatus. It ists of a box ining a series of electro-mag 
with armatures, which form catches and secure the indicators in position ; 
but when the armatures are attached to the nets, the catches are 
released, and one of the indicating boards is forced out by the action of a 
spring. It will thus follow that the indicating board will project corre- 
sponding with the compartment in which the call button may be touched. 
—Not proceeded with, 

2950. ) A KNOWLES, MM, } ") 6 Seni teh, 

25th November, 1864. 

In making switches or points for the purpose of guiding trains from one 
line to another, it has hitherto been the practice of forming the end of a 
rail into a feather edge at the end, and also at that part which is uppermost 
when laid, but the present inventor planes, or otherwise makes the end toja 
fine point or feather edge, and also both the top and bottom part of the 
switch the same, that is, he makes both the top and bottom the same shape 
or parallel with each other, so that, when one edge is worn out, the same 
point or;switch can be turned upside down ; and by placing it at the opposite 
side of the line, it will serve the same pur as a new switch, thereby 
forming a double switch, or making one serve the purpose of two.—WNot pro- 
ceeded with, 

2974. V. Gacur, Nantes, France, ‘‘ An improved system of paving.”—Dated 
29th November, 1864, 
In carrying out this invention the inventor takes paving stones as they 
ly factured at the quarry, and puts them in a mould, and 
coats them with a casing giving them a regular form, which permits their 
being placed in juxtaposition without it being necessary to disturb the 
ground, or to put sand between them. This casing may be of different 
substances having the property of quickly solidifying, such substances 
serving only to bind the sand, which is usually the chief ingredient of the 
casing. Among others, bitumen, asphalte, potters’ clay, roman cement, 
and fat lime, ge ny Be are substances which may be employed. The 
paving stones may be prepared at the quarry or at the spot where they 
are to be placed, and in the latter case they may be fastened the one to the 
other.—Not proceeded with. 
2978. J. Pinaup, Paris, ‘Apparatus to be applied to carriages for controlling 
or indicating the time engaged and the amount of fares.”—Dated 29th 
November, 1864. 





or points for railways.”—Dated 











80 as to direct the steam against the inside of the top of the steam chamber. 
A second pipe, also provided with a stop cock near the boiler leads from the 
bottom of the feed-water chamber into the boctom of the boiler, such pipe 
having a syphon bend in it to prevent the boiling of the water in the pipe. 
In using this feeder, the cocks on the pipes which communicate with the 
steam and agg A pee of the boiler are first closed, and the cock on the 
mouth of the feed-water chamber or vessel opened. A funnel or filler is 
then applied, and the water chamber is supplied with water. The cock on 
the water chamber is now closed, and the steam cock opened, so that the 
pressure of the steam in the boiler will be communicated to the surface of 
the feed water in the chamber. The cock in the pipe which communicates 
with the water space of the boiler is next opened, whereby the feed-water 
chamber or vessel will be connected at both ends with the boiler, and the 
water in it wil) descend through the lower pipe into the boiler until ite sur- 
face is on a level with that of the water inside the boiler. By the adoption 
of this mode of feeding steam boilers, the usual feed pumps and injectors, 
with their accompanying fittings, which are so liable to derangement, may 
be dispensed with.— Not proceeded with. 

2089. A. Hawkes, Charlton, Dover, ** Obtaining motive power.”—Dated 30th 

November, 1864. 

This invention relates to a peculiar arrangement and combination of ma- 
chinery or apparatus with a view to the obtainment of motive power, and 
consists in the employment of an overshot water wheel, upon the axis of 
which is fixed a large spur wheel, which gears into!a smaller spur wheel fast 
on aecond motion shaft. This shaft carries a large driving pulley, which, 
by moans of a belt, gives motion to the rigger of a centrifugal pump. The 
suction pipe of this pump communicates at the lower end with the dis- 
charge orifice of a turbine wheel driven by the water which has already 
been used in working the overshot wheel. This water, after passing through 
the turbine wheel, is drawn up by the centrifugal pump, and raised to a 
spout which directs it into the buckets of the water wheel. The power to 
be obtained is derived from the combined force or action of the water wheel 
and the turbine. 


3011 phe Franck, Clarendon-road, Notting-hill, ** Steam engines.” —Dated 3rd 


, 1864. 

This invention applies, First, to the cylinders, pistons, and valves of steam 
engines, and, Secondly, to a certain novel construction and arrangement of 
the various parts of a steam engine, whereby space, labour, and material 
are greatly ised, and by a very pact and powerful engine 
is produced at a greatly reduced cost. In carrying out the invention the 
patentee proposes, First, to make the steam chambers enclosing the pistons 
(which are usually cylindrical and called the cylinders) as well as the pistons 
of steam engines, of a rectangular form in section, instead of their being cir- 
cular, as hitherto, by which means he obtains a much greater area of piston 
in a given direction, and, quently, an i d power in a given space, 
or the same power in a much smaller space, ‘The patentee remarks that 
wherever, in this specification, he ues the word “cylinder,” he intends 
to signify thereby a rectangular steam chamber enclosing a rectangular 
piston, and answering the same purpose as the cylinder of an ordinary 
Lae e “7 h om ne be ap of ——— of a flat circular box, 

javing radial inlet openings passing directly through, and correspondin 
with the cylinder ports, against the face of which the circular box vies 
revolves. On the inner face of the said valve are other openings not pass- 
ing through the valve, but communicating with a central space in connec- 
tion with the exhaust ae. These openings are separated trom the inlet 
openings above-mentioned by means of radial divisions or partitions. The 
inlet and exhaust openings in the revolving valve are arranged alternately, 
and so placed with regard to the cylinder ports that, when one is admitting 
steam, the other is open to the exhaust, and vice versa. By having a sufti- 
cient number of openings in the valve, the latter will only require to make 
one revolution for every two, four, six, or other number of s:rokes of the 
piston ; and in working a pair of cylinders side by side, the same valve will 
answer for both cylinders, the ports of one cylinder being on cne side, and 
tose of the other cylinder on the opposite side of the centre on which the 
valve revolves, care being taken so to arrange the ports that one piston may 
be half stroke in advance of the other. When it is desired to work the 
steam Mp ete he places on the back of the revolving valve a circular 
a or ey penings corresponding exactly with the cylinder ports. 

hen the plate is in the position with its openings immediately over the 
steam ports, the engine works with full steam, but upon turning the plate 
80 as to give these openings a slight “lead” of the cylinder ports, the 
steam wili be cut off sooner, and thus the steam will work ex; vely, and 
this will not in any way, interfere with the exhaust, which will work 
precisely as before. In constructing a pair of engines according to this 
tion he prop to place the two rectangular steam chambers or 
oylinders side by side in a horizontal position, the cylinders being a sufficient 
distance apart to allow the exhaust steam to escape by a passage between 




















CLass 2.—TRANSPORT. 


Including Rai and Plant, Road-Making, Steam Vessels, Ma- 
J mae and cng, Sailing Vessels, Carriages, Carts 


2085. R. WuEBLE, Pall Mall Bast, London, ‘‘ Apparatus for communicatin, 
» guards, and drivers of railway trains.”—Dated U4. 


N 1864. 

This invention relates to certain im ved means and us wherein 
electricity is employed and applied. inventor len seamen 
Say gee Le eno eaves o—- 
form, preference, an oollaston battery 
Gumicte tanied ty dhe salphsle ana’ te ands ie on ity to 
battery he places an alarum or bell of the well-known kind 





13 imp d apparatus is intended to be fitted to cabs and other public 
vehicles, for the ag oye of affording means of checking the amounts of 
money received by the driver during the day. The chief feature of the 
apparatus is a movable card or dial, which is pricked or marked in a special 
manner, The card or dial is moved by clockwork, and receives on 
its face, opposite the fp nger, marks or indications of stoppages, jour- 
— dpe engaged by time, and by the “course” or distance.—Not pro- 
led with. 





2996. J. Se, Oldham, ‘‘ Propellers for ships and vessels."—Dated 1st 
1 . 


q > 

This invention relates, First, to propellers which are partially or entirely 
immersed in water, and of which any suitable number may be worked by 
one or more shafts driven by hand, steam, or other motive power. 
propeller consists of a hollow drum or cylinder, having in its periphery a 
number of openings, forming the terminations of slots or spaces between a 
similar number of blocks of wood or metal, fixed to the drum or cylinder, 
and in each slot there is placed a blade or float. In the interior of the 
drum, at each side there are plates having eccentric grooves, into which are 
placed rollers or pins projecting from the blades, and the plates and eccen- 
tric grooves are held stationary, or have revolving motion imparted to 
them, as may be required. When revolving motion is given to the drum, 
and the eccentrics are held stationary, the blades revolve with the drum, 
and at the same time — and recede one after the other ; and when the 
longest radius of each eccentric is below the driving shaft, the central 
projecting blade is perpendicular to the vessel's forward course, and when 
the eccentrics are d to the opposite position, the blade is perpen- 
dicular to the vessel's backward course; and as the blades recede one after 
the other when they have done their work, there is no loss or resistance 
from back ure, and if the eccentrics are turned during the revolving 
motion of the drum, the vessel turns round, ason a centre, either with or 
without the assistance of the rudder.—Not proceeded with. 


8003. M. J. Roperts, Pendarren, near Crickhowell, Breck e, “* Ap 
ratus for reducing the friction now produced by the longitudinal or end- 
long pressure of ships’ screw propeller shafis, ov of any upright or 
inclined shafts when revolving.”—Dated 1st December, 1864. 

This invention consist tially, in reducing the friction produced by 
endlong pressure of a screw propeller and upright or inclined revolving 
shafts, First, by the employment of continuous fluid pressure; and, Se- 
condly, by the employment of continuous liquid pressure, together 
with an air vessel, connected to the pipe whereby such pressure is con- 
veyed. 

3006. W. CuarK, Chancery-lane, London, ‘‘ Apparatus employed for actu- 
ating railway brukes."—A communtcation.— Dated 2nd December, 1864. 

This invention relates to an improved electric apparatus, applicable to 
working the brakes and signalling on railways, which result is obtained by 
the pile, acting automatically or otherwise on suitable gearing, which, in 
its turn, regulates the mechanism employed for producing the effect desired. 
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the fibrous materials have been cleaned, treated, and partially dried, they are 
placed in a metal drum or cylinder supported and revolving on axes within 
@ case or chamber containing sand, or other suitable granulated material, 
heated by a furnace below, or by other convenient means, The rotating 
cylinder is formed with slits or openings on its circumference, and having 
projecting lips or flaps which enter the heated sand (when the cylinder is 
caused to revolve in ove direction), and t it into the interior of the 
drum or cylinder, and thus intimately combine it with the fibrous materials 
contained therein, so as to act upon and destroy the vegetable fibrous 
material combined with the wool. By reversing the direction in which the 
drum or cylinder revolves, the heated sand will be readily discharged into 
the sand bath. This operation can be repeated until all the cotton or other 
vegetable fibre is destroyed and di ed, and nothing but the woollen 
fibre remain, without injury thereto, The rotating drum or cylinder is so 
mounted on its axes that it can be readily transferred from the heated sand 
bath and placed in suitable bearings upon or within a vessel containing 
water, in which the cylinder is caused to revolve to neutralise and discharge 
the acid or chemical matters from the wool. The wool is then placed in a 
hydro-extractor, and afterwards dried in any convenient manner.—Not pro- 
ceeded with, é 

2982. E. W. Otway, Reading, “ Machinery for ginning or cleaning cotton.” 

—Dated 30th November, 1864. 

This invention consists, First, in improvements in the construction of the 
hopper of the gin so that it may be readily expanded or contracted to suit 
cotton of long or short, rich or poor, staple. Secondly, in the arrangement 
for presenting the feed to the action of the saws, so as to prevent any two 
saws acting upon a single fibre, breaking it across the grid, and spoiling the 
staple; in the means adopted for adjusting the height of the saws above 
the grid to regulate the action of the saws upon cotton of rich or poor, long 
or short, staple ; in the means employed for causing a current of air to pass 
through the interstices of the grid to cool the saws, separate the tibre from 
the seed, and otherwise assist in detaching the fibres from the saws and dirt 
from the staple ; in the means employed for preventing the ribs of the grid 
from becoming loose or detached from the iron frame of the hopper and 
destroying the gin ; in the means employed for giving each saw an equal 
portion of work to do in the hopper, thus preventing the two extreme saws 
from destroying the staple by friction and wedging against the sides of the 
iron hopper. Thirdly, the invention consists in the improved form and 
arrangement of the distance pieces between the saws, Fourthly, in the 
improved form, arrangement, and construction of the 1:evolving brush. 
Fifthly, in the improved construction of the bearings of the saw brush and 
other spindles to prevent the lubricating fluid from entering the gin, which 
is liable to produce spontaneous combustion in the cotton when packed in 
bales. Sixthly, in the means employed for delivering the staple from the 
sliver drum, so as to compress the staple (without knotting or injury to 
the fibres) into a suitable form for baling or storing. Seventhly, in the 
improved construction, arrangement, and combination of parts into a 
machine, whereby the size is reduced, each working part being made so 
that it may be readily detached from the hine without taking the frame 
of the machine asunder, and in doing away with toothed wheels both in 
steam power and hand power cotton gins. 

2991. R. L. Harrersury, Keighley, and J. Hutu, Cross Hills, Yorkshire, 
** Looms for weaving.” —Dated 30th November, 1864. 

This invention relates, First, to means of operating rotary shuttle boxes, 
and one part has reference to further improvements upon means or appa- 
ratus for which letters patent were granted to the aforesaid R. L. 
Hattersley, dated the 24th May, 1858 (No. 1155), in the specification of 
which portable hooks or catches and taper rods are described, and which 
are shown to be capable of being actuated by Jacquard or similar indicating 
apparatus operating rotary shuttle boxes, but which portable hooks or 
catches, me x taper rods or wedges, are only capable of turning the said 
shuttle boxes from any one com ment which may be in line with the 
shuttle race to the next or adjoining compartment. Now the object of the 

resent improvements is to enable any change to be made in the shuttle 
com or to skip from any one compartment to any other compartment in 
the series, as may be required; and for this purpose, instead of having 
only one hook on each of the portable hooks or catches, the inventors have 
as many hooks placed thereon, at suitable distances apart, as the greatest 
number of co: ents to be turned in | single action required. Also 
they have the ends of the rods, pins, or needles which come in contact with 
the cards of the Jacquard or indicating apparatus constructed of different 
thicknesses or steps, the thickest part forming a shoulder to the next 
smaller part, and so on; and the cards are prepared with sizes of 
holes to correspond, so that a small hole in the card will only admit the 
smallest size or end of one of the rods, pins, or needles to enter to its 
shoulder, but the next larger size of hole willadmit of the next thicker portion 
of the rod, pin, or needle to enter to its shoulder, and so on, the rods, pins, 
or needles being capable of g through the cards according to the size 
of hole in the card presented to it, and thereby give more or less extent of 
motion in the turning of the shuttle boxes through the operation of each 
taper rod or needle. has to 














Another part of the said ii ation 
a method of working the healds or heddies, and consists in the application 
of single or double spring catches inserted or attached to the upright tread- 
ing rods or bars, which are connected to the top and bottom levers, for 
raising and depressing the healds or heddles, such catches being brought 
into positi ted by the ordinary treading levers, by means of 





The pile above mentioned may be replaced by any other ble g 
of electricity, such as an induction a. The invention cannot be 
described without reference to the drawings 


3016. J. W. Prorritt, Lincoln’s-inn-jields, London, “ Railway carriages and 
passenger signals.” —Dated 3rd Lecember, 1864. 

These improvements in railway carriage and passenger signals have for 
their objects ready means for communicating with the guard, engine- 
driver, or signal men along the line,in the event of danger in any com- 
partment of the carriages, thereby bling the p gers, by merely 
pulling or pressing on a bar, or other means, at once to expose the danger 
signal, in which case the in can be stopped, or the guard can go to the 
carriage where such signal is exposed, The guard's brake or van can also 
have the same attached, so that the guard may communicate with the 
driver or signal station. The signal apparatus is fixed on an enclosed frame 
or table, placed on the top of each carriage, and of sufficient height to 
receive the lamp placed and fitted on the top of each apparatus, which 
apparatus is connected to the said frame or table by means of springs, 
hinges, or other convenient means for raising the same. The said lamp 
can be used as a tunnel or night signal. This signal, when lowered on to 
or in the frame or table, is kept in position by a catch, or other suitable 
mechanism, an aperture being left for the Jamp to enter the enclosed frame 
or table, so as to be kept out of view when not required ; to this catch is 
or are attached one or more pulleys or cranks, according to the number of 
compartments of the carriage; a wire is attached to these cranks or 
pulleys, in connection with the bar of iron, or other suitable metal or 
m , and is so fixed to the signal apparatus that, by pressing on the 
bar, the signal, with the lamp, will instantly be released, and spring up and 
show to the guard or engine driver the carriage in which the danger exists ; 
the same signal can be fixed to the guard’s carri or brake van, 
so that the guard may signal, if required, to any train or signal 
station. 








$024. R. Suaw, Patricroft, L hire, “‘ Arrang ts for locking and 
unlocking the doors of railway carriages."—Dated 5th December, 1864. 
This invention consists in various improved modes of locking and unlock- 
ing railway doors, and may be ied so as to lock or unlock all 
simultaneously, or to lock one side while it unlocks the other or te side, 
and vice versa. In one arrangement the inventor oe below or in the floor 
of the carriage, at each side, a shaft, running the length of the carriage (and 
lying in bearings), and fixes thereon cams, cranks, or eccentrics, placed 
as to work a rod, rods, or other, connection, communicating with the lock, 
catch, or fastening of each door, This is done by means of an upright rod, 
chain, or other connection between the aforesaid cranks, or eccen- 


cams, 
trics and the lock, or fasteners, so that, when the shaft is moved as 
required, the syuthes fasteners are made to catch or uncatch, as 


pay Sage be sktached 


moved by a handle or lever 


may be worked separately or together by connecting them with handles or 





to be op 

Jacquard or other indicating apparatus.—Not proceeded with. 

2992. J. McInrosu, Dundee, ‘* Apparatus for giving pressure to the draw- 
ing rollers of preparing and spinning machinery.” — Dated 30th 
November, 1864. i 

This invention cannot be described without reference to the drawings. 
3007. G. WatLEs, Stroud, and D. Ccorgr, Frome, “ Apparatus to be em 

ployed in the feeding of scribbling and carding engines. —Dated 2nd 
ber, 1804. 

This invention relates to that class of machinery which relates to the me- 
chanical feeding of wool or other fibrous substances to scribbling and card- 
ing engines, and consists in the combination with such machinery of an 
“opener,” consisting of an open box provided internally with spikes and a 
spiked roller, or with two or more spiked rollers, the object of which is to 
open out or loosen the wool or other material which is thrown into the box 
and which, after being opened out by the action of the spikes, falls into - 
hopper of the mechanical feeder. The entrance mouth of the box — 
regulated by a sliding shutter, so as to regulate the quantity of wool or 
other materia! supplied to the hopper below. ; 
3008. W. PoLLock, Glasgow, ‘Improvements in the manufacture of textile 

fabrics, and in the machinery or apparatus connected therewith.” — Date 
2nd December, 1864. ; sini 
The patentee claims the application of the sprig frame to work relative y 
with the shuttle in power looms, and the method of raising and lowering 
the sprig frame by means of the Jacquard machine, as described, or any 
mere modification of the said arrangement. _— 
. E. A. CowPEr, Great George-street, Westminster, “ Machinery or appa- 

saa for separating cotton flbre from the seed, and also for ome yg 
the seed aster the fibre has been separated therefrom.”—Dated 21 
December, 


U £ so arran, the roller of a Macarthy gin, 
Pg anne gen = of i surface and separate strips of 
leather fixed from end to end upon it, in combination with an actuated 
doctor, that the edge of the latter is moved away from the roller while 


{ poimted surface are passing behind it, _but is pressed 
ee ee ces of leather while they are passi behind it. 
Secondly, so and actuating the roller of a acarthy gin 


of inted surface, and separate 

to upon it, = —— = 
doctor, that the roller is moved slightly away 

. the strips of pointed surface are passing behind the latter, _ 

against the doctor when of leather are passing behind it. 

a block, having points on » porticnsten 

moving close behind a fixed block, also having points on 

i procating block passing 

ints of the former draw cotton fibre between 

block, and, while the fibre so drawn in ia 


arranging c 
having alternate separate stri 
strips of leather fixed from 








June 16, 1865. 


THE ENGINEER. 








jammed between those portions of the surfaces of the fixed and recipro- 
cating blocks upon which there are no heck at a beater, brought into action 
by the motion of the reciprocating block, strikes a the seed from the 
cotton fibre so held. Fourthly, applying a blast of cold air or other gases, 
or cold water, to cotton seeds ly after they have been —— to 
the action of heat, for the purpose of removing the shot fibre therefrom. 
Fifthly, cleaning the kernel of the cotton seed from its shell by first sub- 
jecting the seed to such a heat as will crack the shell or cause it to become 
slightly charred and brittle, and then rapidly cooling the seed by the appli- 
cation of a blast of cold air or other gases, or by the application of cold 
water, or artificially cooled surfaces, or by passing the seeds rapidly through 
the 

=, 3. K. CRAWFORD, Glasgow, ‘‘ Producing ornamental fabrics."—Dated 

d December, 1864. 


The | patentee claims, First, the mode of producing ornamental fabrics 
wherein pot devices, produced by printing some of the warps, are so 
modified by figuring with Padditional warps, or by pe | with special 
wefts and additional —— combined, as to impart an approximate — 
ance as though the whole design were produced by weaving, as desc: 
Secondly, the applying of printed or equivalent devices to the warps by a 
stencilling process, as described. 


Crass 4.—AGRICULTURE. 
Including Agricultural 4 _— Implements, Flour 
C. 


2961. G. NrwsuM, Hunslet, Leeds, “Hauling apparatus.”"—Dated 28th 
November, 1864. 

This invention has particular reference to the winding of ropes round 
ordinary drums used in connection with steam or other motive power 
engines for hauling ploughs and other agricultural implements. To obviate 
the effects of uneven winding is the object of the invention, and the 
inventor accomplishes this by placing on two opposite sides of a pair of 
drums, fixed in the ordinary manner—or, if preferred on separate axes—a 
species of compound jointed lever, the fulcrum of which, for convenience, 
may be attached to the underside of the boiler when steam power is used. 
One end of each lever is made fork-sha and slotted to receive a nut 

rrying a screw. The other end of each lever carries two small grooved 
guide pulleys swinging on joints at right angles with the fulcrum of each 
lever; a similar joint is likewise made on the arm of each lever near to the 
fulerum. At an angle with these two levers (which are so placed that the 

ved guide pulleys on each are opposite to their respective drums), the 
inventor places a worm on each extremity, actuating a worm wheel keyed 
on to each of the screw shafts depending from a bracket, and passing 
through the forked end of each lever. This shaft in turn receives its 
motion (and that alternate in direction by means of clutched bevel wheels) 
from a beve) wheel on a pinion shaft actuated by the gear of the upper 
drum. The speed of the pinion working on the gear of the upper drum as 
well as that of the bevelled wheels, worms, and worm wheels, and the 
pitch of the screws, are dependent upon the speed of winding and of the 
diameter of the rope. The apparatus being set in motion, a reciprocating 
motion is imparted to the lever by the screws passing through the nuts in 
the forked extremities of the same, and thus the guide pulleys cover the 
bottoms of the drums ‘evenly, and as the thickness of the coils increases, 
the joints near the fulcrum, and at right angles to the same, yield the 
requisite amount, while the grooved pulley, by virtue of the joint on which 
it swings, accommodates itself to any sudden twist of the rope.—Not pro- 
ceeded with. 

2970. R. MAYNARD, Whittlesford, Cambridgeshire, ‘* Machinery for cutting, 
separating, grinding, and crushing agricultural produce.”—Dated 29th 
November, 1864, 

This invention has reference to a previous patent dated 8rd March, 1856 
(No. 358), and consists, First, in combining with such machines as are 
described in the specification of the aforesaid patent as ‘‘ portable chaff 
engines,” and as are fitted with the second improvement therein described, 
viz.,a “riddle for separating the chaff from the cavings or short straws,” 
apparatus for grinding or crushing agricultural produce, so that the opera- 
tions of cutting and sifting, and of grinding or crushing, may be carried on 
simultaneously in the same machine ; and nd, in combining in such 
machines apparatus for elevating the straw or other substance to 
operated upon to a convenient height for the purpose of being fed to the 
onting, grinding, or crushing apparatus. 


2 J. Bony and T. Lge, Chester, ‘‘ Mills for grinding grain, éc.”— 
December, 


This Seema relates to that class of mills in which the stones are placed 
in a horizontal position, and consists of a combination or arrangement of 
parts, the object of which is to 5 away from the inside of mill-stone 
cases the steam generated in the process of grinding, and the hot air, to 
the outside of the main walls of the building or elsewhere. The inventors 
affix or attach to the running stone, in any convenient way, one or more 
arms, vanes, blades, or projections to cause a circulation of air, and connect 
a pipe or Pout, or several pipes or spouts, into the mill-stone case 
preferably led directly upwards therefrom to away the steam and hot 
air. Either the upper or nether stone may made to rotate. The 
inventors prefer the former. In some modifications the case at the eye of 
the upper stone would be closed ; in general practice, however, it would be 
open.— Not proceeded with. 

3027. J. YEARSLEY, Bast Smithfield, and E.{TiMBRELL, St. George's-in-the-Bast, 
London, ** Apparatus for cleaning rice.”"— Dated 5th December, 1864. 

This invention consists in the employment of a drum coated with the 
composition hereafter described, which the patentees substitute for the 
stones now ordinarily used in rice mills for c eaning rice. The drums are 
worked ina similar manner to the said stones. The invention also con- 
sists in a composition hereafter described to be used in lieu of stones in the 
cleansing of rice. They prefer to roughen the surface of the drum, or, when 
formed of wood, to insert pegs, pins, nails, or other like similar holding 
agents thereon, or to fix strips of iron thereon, for the purpose of affording 
a better hold to the The ition is formed of the follow- 
ing ingredients, in or about the proportions named :—Two parts of emery, 
one or two of Roman cement, and as much glue as will bold these 
ingredients, and form with them a pasty or plastic mass. They dissolve the 
glue under heat and gradually stir in the other materials, and they apply 
the composition warm upon the drums which they prefer to be previously 
coated with hot glue. On cooling, the composition sets and hardens, and 
when cold the drums coated with it are fit for use, but will be better if 
allowed to remain from one to three weeks to dry. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, $c. 


4 at Axton, Shepherd's ay and J. Leach, Hounslow, ‘‘ Machinery for 
bricks.” —Dated 291 th November, 1864. 

Ths in invention consists in so adapting an ordinary pug mill that the clay 
may be forced into moulds passing through or under the pug mill, the 
moulds being propelled along two channels, one on each side of the centre 
of the mill, by endless chains, or ether suitable appliances, whereby the 
moulds are caused to travel continuously on loose sides, with rises to form 
the hollow of the brick, to the end of the channel formed for them, 
where the bricks are then shifted by hand, or raised out of the moulds, or 
pushed ——_ them by an apparatus worked by the foot, or by levers 
worked by hand; the moulds and loose slides are then sanded and re- 
turned in the opposite direction. 

2993. J. Soper, Mornington-road, St. Pancras, London, ** Means of raising 
and lowering weights applicable to Venetian blinds, &c."—Dated 1st 
December, 1864. 

The object of this invention is to raise a weight by means of a cord and 
pulley in such manner that, on the hauling _ of the cord being released 
from the hand, the weight shall not run down, but shall remain at — 
altitude at which it may happen to be until released by the pullin 
another cord. The invention consists of an improved appliance for e LS 
ing the above object. The patentee uses a pulley working in a block which 
is one arm of a cranked lever, which lever works upon a pin or pivot ina 
frame or box ; the cord is passed over the pulley in such manner as to 
also between the outer arm of lever and the frame or box, thus pressing the 
part of the cord which between them, and y venting the weight 
from running down. e release of the cord is effected by another cord 
connected with the check arm of the lever, by pulling which the lever is 
oscillated on its axis, the pressure removed and the weight lowered. 

2995. {T. Harris, Calne, “‘ Constructing rooms for og and preserving 
meat, d-c.”—A communication.— Dated 1st December, | 

In carrying out this invention the curing, —— or + room is 
constructed either —_ or wholly beneath the surface of the earth, the 
walls being built of thick brickwork or masonry, aud having an internal 
lining of brickwork or other The Aa oped between the internal 
lining and the outer wall is to be filled or packed with charcoal, or other 
material being a non-conductor of heat, and a similar thickness of the same 
Substance is to be laid beneath the floor of the curing or storing room, 
which latter may be of stone, tile, or other material. The ice house or 
refrigerator is constructed above the —_—. or storing room | by carrying up 
the same walls and lining with a packing of the non 
between them. The roof of the curing or storing room (which forms the 
floor of the ice house) is made of metal and supported upon iron columrs 
and beams or girders, being provided with a drip roof beneath to catch and 
carry away any water that may run from the ice above. The door and roof 
of the ice house are also protected from radiation by means of an internal 
lining and a packing of non-conducting material. 

3013. R. A. Brooman, Fleet-stveet, London, “ Apparatus for heating and | 
cooking by gus.”—A communication.— Dated 3rd December, 

This apparatus for heating air consists of a row of gas jets, and of a 














simple jet set near the end of the row, of a space for storing up the heat, and 
of a reflector, which dispenses and distributes the heat. eat Stightly modified 
the inventor’ uses the ai us for heating water as well as air. The 
invention cannot be fully described without ref to the drawings. — 
Not proceeded with 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, ay Im- 
plements of War, or for Defence, Gun Carriages, 
2892. J. G. Toneus, South ildings, Chancery-lane, London, * Im- 
provements in fire-arms, and in cartridges Sor the same, also in the mode 
of mounting bayonets thereon.” —A communication.— Dated 19th November, 





1864. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. 
2907. J. Lexrcu, Ozford-street. London, ‘‘ Breech-loading firearms and 
cartridges to be used therewith.”— Dated 22nd November, 1864. 
This invention cannot be described with to the drawi g8.— 
Not with. 





2012. J. Sniper, jan. — reel “ Breech-loading fire-arms.”—Dated 
hy 


22nd Nove: 

is i oo granted to the present 
patentee, dated lst June, 1862 (No. te98). e patentee gm | 
at the rear end of the barrel to receive a vertical-faced breech piece, same 
as described in the specification of the patent before referred to, and he 
also constructs the breech in same manner as therein described, and to 
which he adds the improvements relating to the mode of lifting o; oo 
of closing and latching and locking the same temporarily in p 
described in the specification of a patent dated bth Bivenlen, ised 
jon 2741), and in addition to which he now claims as his invention the 
ollowing improvements in the construction nase, and manipula- 
tion of the breech piece and the draw idge: He hinges the breech 
piece to either side of the barrel or shoe in any — —, i 
hinging it, as stated in the specification of the amy before referred to, 
and to the o posite side to that on which it is hinged is the —— for 
lifting it. We then att to the opposite side to which the breech 
is —~¥ or to any other portion of the barrel (or shoe, as provid ro 








herein), the draw cartridge, which he operates by a projection solid to the 
shaft or part, by or on — it slides or is guided along a slot or groove 
made in on or through the barrel or shoe, and which slot, groove, or 
opening may be made even nd through the stockway under the barrel. 
The invention further consists as follows: ~The pin upon which the draw 
cartridge slides, as described in the specification of the patent before referred 
to, he lengthens at its rear end towards the breech, soas tohave the said rear 
end or smallest diameter enter into a receptacle for it made in the lump or 
end of the breech and at the side of the breech pin or plug; he then 
reduces this = in length at its largest diameter, as also the tube in which 
it slides (as ribed in the aforesaid specification) for the extent of about 
one half the length of the said tube. This pin he secures in the tube and 
to the breech end of the barrel (or shoe) in a fixed or stationary manner 
by a screw or otherwise. Upon this pin he places the breech piece and the 
draw cartridge, the same as is described in the specification of the patent of 
Schneider and Snider, but instead of the breech piece being hinged to the end 
of said pin and there held stationary by a screw, it now slides on the said 
stationary pin, and instead of the draw cartridge being functioned by being 
operated on by the shoulder on the pin within the tube, the breech piece 
and the draw cartridge by this present i become ptible ot 





towards the break-off. The block or closer is not jointed 
directly to the barrel, but to a sliding saddle , capable of sliding 
into which the shuts down. The 


pass through the said slots into the chamber, and the said ends have pro- 

jections on them which constitute ay cartridge extractor, as hereinafter 

explained. On the upper side of 

lump or projection, and at the front or 

<7 When the block or closer is raised and thrown back upon the 
1, the lump or projection on the block comes against that on the 

front of the chamber, and the sliding saddle to which 

jointed, is made to slide towards the break-off. The effect of this motion 


inst the pro; 5 
block is fixed when it is shut down by a spring bolt, engaging in the break- 
off. This bolt is ycunuented, through a slot the bi 
plate on the side of the block, by pressure on which thumb-plate the 
may be withdrawn from the "preak-off, and the block at 
raised. The discharge of the 
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case, 
when. the motion of the sliding saddle piece starts the cartridge 
which, by the sliding of the block, may be wholly withdrawn the 
barrel into the cham by the inversion of the gun the said case 
from the chamber. The arrangement of cr described —_> ap! ato 
the ordinary service rifle, for the pw of converting it into a 
loading rifle without altering the stock or furniture. 
2004. F. A. Wison, ye gy Westminster, ‘‘ Breech-loading ord- 
nance.” —Dated lst December, 1 
This invention consists of a ae of ordnance to be loaded at the breech 
ty. means of a double cylinder, one within the other, and which carries 
a of ammunition in KA 4 or chambers contained in the 
inner cylinder. 


sae C. W. Lancaster, New Bond-street, London, “ Fuzes."—Dated 3rd 


, 1864. 

me invention consists in causing the ignition of fuzes by means of com- 
ressed air. The mode of construction which the inventor prefers to 

is as follows :—He fits in front of the Fa f priming or quick match 
fuzes a metal plate or disc, with fore part hollowed out, fitted 8 a 
piston or not, and provided at back with a minute hole or 
municating with the c7> — the progress of 
which the fuze is fitted, the is forced through the minute aperture, 
ignites the priming or quick match, and through it to the fuze.—Not pro- 
ceeded with. 
3017. J. G. Unricn, Wellclose-square, London, “* Packing, ouum, and 

storing ap sees and other explosive —_ to prevent the accidental 
thereo).”—Dated 8rd December, 1 

The First part of this i tion for the pr _™ of accidental explo- 

sions relates to improvements in the mode of securing the heads and 








being moved to and from the fixed or stationary steel pin ; and he tes the 
draw cartridge by attaching the breech piece to the raw cartridge 7 means 
of a screw working in a slot, D. gvoe! or opening, formed on or in the draw 
cartridge, by first elevati ig the size of the same in which to 
make the aid slot, groove “s opening, or by adding metal solid to the 
breech piece sufficient in which to form a grooved cap to overlap the 
elevated portion of the drawer cartridge, or by any other suitable means of 
connecting or attaching the breech piece to the draw cartridge, so as to 
operate the same in conjunction with the breech piece upon which the 
fixed or stationary hinge pin or guide in manner herein stated. 

2947. R. W. Sisvigr, Rochester-road, Camden Town, London, “ Cannons, 

mortars, or guns.”—Dated 25th November, 1864. 
The inside cae or bore of the piece of ordnance as above enumerated 
may be of any suitable metal welded, drawn, or bored, and of a strength 
necessary according to the size of the gun. This tube must be closed at the 
breech end. Over this tube is placed another, which may be made in one 
or more pieces ; these tubes must not touch each other, but a space must 
be left between them in order that a liquid, such as oil or water, may be 
poured between them; each tube must be closed at the breech end. 
These tubes are then sealed at the nozzle ends together by rivets or screws, 
or made fast by any other means ; a hole is then made in the outer tubes 
enclosing or surrounding the inner tube, so that such aforesaid liquid may 
be poured between and around these tubes, and when such is done this or 
these holes must be carefully plugged or a up in order that the 
liquid shall not escape. The in d the gun ina 
sling and to attach the trunnions to such | sling. ~ ie proceeded with, 
2951. C. Rrev - Birmingham, “ Breech-loading fire-arms."—Dated 25th 
November, 1864. 

This invention consists, First, of thei its hereinafter described 
in discharging breech-loading fire-arms, in which cartridges containing 
their own means of ignition are used, oh, for example, as the cartrid 
commonly known as pin cartridges, the said cartridges being discharged by 
means of the hammer or striker of the gun acting upon the pin of the said 
cartridges. The invention consists, further, of the improvements herein- 
after described in cartridges for breech-loading fire-arms. In the ordinary 
method of discharging pin or self-igniting cartridges, the pin of the said 
cartridges projects from the upper side of the barrel, and is struck by the 
oman vine. This invention consists in the mechanism hereinafter 
described for discharging self-igniting cartridges by acting —- —— from 











ec 
t to the staves of gunpowder casks, to prevent the pone BA of = 
ends of the staves breaking off, and consequent leakage of the 
frequently h with der casks such as are usually ass 
For this purpose, in place of “* chamfering ” off the aaa 
the heads and bottom to a sharp angular edge, as heretofore dy ee 
inventor turns or forms them with a comparatively broad edge, on Ln a 
square or nearly square “‘ set-off” on each side thereof, and he turns or 
forms a corresponding groove at the head and bottom ends 
when put together, for the square edges of the head and bottom to fi 
tightly and accurately into when the parts of the cask or barrel are finally 
t her. In _— of taking out the head of a gunpowder cask or 
removing the hoops, in order to obtain access to the contents 
(witch operation involves considerable trouble and delay), hos applies a bung 
or stopper to a hole formed either in the head or one of the the staves, The 
bung or stopper is formed, by om, with a broad flange, over which 
a ring or disc of india-rubber (by preference, vulcanised), or other suitable 
elastic material, is placed cl and hermetically seal the hole in 
the cask, when the stopper is pressed down and secured by screws, turn 
buttons, or other — employed to secure the stopper in or over the 
hole. The Second part of the for ing accidental ex, 
sions relates to the mode of forming the gangways, or surfaces over W ich 
gunpowder or other explosive materials are conveyed, or upon which a 
etrain™ is liable to be formed by Icakage, or other distribution 
of such materials thereon, in order to prevent the accidental explosion 
thereof. For this purpose the on constructs gangways and floorings 
of gunpowder milis, barges, vessels, o or 
other explosive materials are comveyea or stored, with aq or surfaces 
formed with transverse or diagonal corrugations or by preference 
with angular edges on the upper surfaces, and & eep "eats or grooves 
, 80 that gunp or other — —_— materials, falling 
thereon would be ducted by the incli of the ridges down 
into the grooves or hollows ween, where ~ not be exposed to 
friction, and the risk of aioe would, to a great extent, be avoided, 
and in case and ion, 80 istributed in the grooves or hollows, were to 
explode, it woul not be liable to act as a “train” to to the other parts of 
the gangway or floor A reason of the division formed by the grooves sepa- 
parating one part of the “train” formed by leakage from another, 
order to prevent the effect of an explosion being communicated to adja- 
cent magazines or stores in this manner, the inventor closes the doors, 
windows, or other apertures of powder magazines, vessels, or places 
materials are stored, with doors or shutters of great 
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the side of the gun or in a horizontal plane. e 
ing breech-loading fire-arms, and in cartridges for Sete fire-arms, 
are as follow :—On the side of the barrel of the gun at which the hammer 
is situated, and opposite the breech chamber of the barrel, the patentee 
places a projecting piece or support. Within this support a flat spring is 
situated, the said spring being fixed at one end to the side of the barrel, 
and is capable of motion in a horizontal plane. The free end of the spring 
is expanded, or carries a block, the back of the said block, or that part 
facing the barrel. Le a pin or stud, which pin enters a hole in the side 
of the barrel. The front or end of the bl described bevelled or 
inclined. He prolongs or — ¥-~ the front of the hammer, in orderthat, 
on its descent, it may act upon this block, and force it, by a lateral action, 
towards the side of the barrel. That part of the hammer which strikes the 
before-mentioned block is bevelled or inclined at an angle equal to that on 
the end of the block at the side of the The cartridge to be discharged 
by the mechanism d has no projecting pin for discharging the 
cartridge, as in the ordinary pin — but the discharging cap, pin, or 
_ is nearly, but not quite, flusb with the edge of the car case, and 
s situated at the side of the cartridge instead of at the top. When the 
cartridge is introduced into the breech chamber of the gun, the discharging 
cap, pin, or point, comes opposite the hole in the side of the barrel, into 
which the pin or stud of the before-described block enters. ‘Ihe exact 
position of the discharging cap, pin, or point at:the side of the cartridge, 
when placed in the breech chamber is determined by a pin or wire situated, 
at the point usually occupied by the discharging pin of an ordinary pin 
cartridge, the said guiding pin or wire entering a slot in the top of the 
barrel. When the hammer 1. allowed to fall its bevelled face strikes against 
the bevelled end of the block at the side of the barrel, and forces the 
said block inwards by a lateral action, that is, towards the barrel. 
The pin or stud on the inner side of the block is thereby made to pass 
through the hole in the side of the barrel, and act upon the cap, pin, or 
point in the side of the cartridge, and discharge the cartridge. Instead 
of making the hammer act directly upon the block, as described, the said 
hammer may be made to project rr a sliding bar, which latter is 
made to act upon the bevelled part of the block, and force the said block 
towards the barrel and discharge the gun. The improvements in discharg- 
ing breech-loading fire-arms may also be ied to ordnance. The inven- 
tion consists, further, of a cartridge extractor for breech-loading 
constructed in the following manner :—The cartridge extractor is 
situated on the top of the breech end or chamber of the barrel, and is 
capable of sliding to and fro on the said barrel. The said extractor 
consists of a bar or bars working in a groove or grooves made in the 
barrel, or between guides brazed to the barrel. The ends . a bars most 
distant from the breech end of the barrel are p 
jieces or ears which project a short distance from the yp of the 
el. The other end of the bars is expanded so as to form a head. 
The extractor is p from the breech end of the barrel by a spring, 
or by hand. When the fire-arm has been discharged, the ears of the 
extractor are pressed by the hand towards the butt end of the gun. The 
head of oe is thereby vey to press upon the pin of the 
cartridge, an ae the discharged cartri case from out 
the end of the barrel. On loosing the extractor it is returned to its 
normal position on the barrel. 
2983. R. F. Dauz, Shoe lane, London, “* Soe. to be oes in draw- 
om off and measuring paraffin and other oils.”—Dated 30th November, 








This + consists of the arrangement or combination, hereinafter 
described, of the parts of breech-loading fire-arms, which said oe ye 
or combination may also be readily applied to an ordinary muzzle-loading 
fire-arm, aud thereby convert it inte a, breech-loading firearm. At the 


| breech or rear end of the barrel the neg makes a chamber open at 
loser, 


| top, into which chamber the block or c by which the open breech end 
| of the barrel is closed during discharge, shuts down. The said block or 
closer turns upon a joint in a vertical plane, the free end of the said block 





strength, 
and comparatively small in size, opening inwards, such , ay or shutters 
being well fitted to their openings, and faced at the parts in contact = 
india-rubber or other elastic materials, thus a, sealing such 
apertures, so that, should an explosion occur externally & magazine 80 
constructed, the apertures thereon will be most eilootually closed by the 
expansion of the air therein.—Not proceeded with, 
3026. W. Cuark, Chancery-lane, London, “ Improvements in fire-arma, 
cartridges, and connon, and in an improved method of Axing the bayonets: 
of fire-arms."—A ¢ ed 5t » 1 
This invention cannot be fully described without reference to the draw- 





8029. W. E. Newron, Chancery-lane, London, “ An improved method of 
operating guns in fortifications and floating batteries, and in the con- 
struction of rotating towers for the same.” —A communication.— Dated 5th 


Decem 

This invention relates to a novel or improved mode of working heavy 
guns on land and water, and has for its object to work them in such a 
manner ag to admit of the use of a port-hole just large enough to receive 
the muzzle of the gun, 28 76 to of the necessary elevation and 
depression and horizontal ining of the gun with the utmost facility, all 
the movements of the gun being effected in such a manner that the muzzle 
of the gun forms the central — or — of motion. The invention also 
relates toan improved mode of constructing rotating forts or towers. This 
part of the invention consists in sn adapting to the rotating tower working 
gear for actuating the same se; the gear which actuates the plat- 
form on which the guns are otek so that the gun platform within the 
tower, upon which the guns are mounted may be rotated independently of 
the tower, so that the guns within the tower may command the entire 
horizon through different port-holes without moving the tower, and — 
tower may also, in like manner, be turned independently of the platforms, 
that if the portion of the tower exposed to the enemy becomes injured, it 
may be turned away and an uninjured portion exposed without interrupt- 
ing the use of guns, except for the few moments occupied in turning the 
tower partly round. 


Ciass 7.—FURNITURE AND CLOTHING. 





Including os Utensils, U, Ornaments, Musical Instru- 
ments, Lamps, Manujé ‘Articles of Dress, &e. 
2871. T. Rowarr, ~~ y , ** Lamps o burning paraffin, belmontine, petroleum, 
é&c.”""—Dated 17th November, 1864. 


The objection made to paraffin or gydrocarbon lamps for use in India or 
other hot countries where punkahs or fans are is that they will not 
stand the draught. The artificial draught caused by the use of punkah 
or fan extinguishes | the flame. To remedy this it is requisite that the flame 
be p hts coming from above and below the burner, and 
to ‘accomplish this is the object Mt this invention. The patentee fixes a 
metal outside funnel or wind guard over the glass » 80 that the 
flame is not affected by the the . 
metal funnel or wind guard y 
manner. The mode which the patentee prefers is to make the giobe with 
a tube projecting from its top, and to fasten the fun: ard to 
this tube by means of a spring or catch, the globe being fastened to the 
burner by ordinary ca 
This outside funnel or wind guard is constructed as follows :—He makes a 
double cased conical tube with a space between the inner and 
the outer case he perforates so as to allow a current of air to pass upwards 
between the space of the two cases. This double case is surmounted by a 
double cone perforated on the under side to allow the egress of the hot air, 
but whole on the upper surface to ward off the outside down draught. In 
the interior of this double cone is placed a metal plate for preventing the 
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inside down draught. Upon the top of this cone is fixed another double 
cone of similar construction, and the whole is surmounted by a flu cone 
for the purpose of preventing outside down draught, and allowing at the 
same time the egress of the hot air. In another lification he dis; 

with the inner case and one of the double cones at the top, and allows the 
heated a'r to escape at the top of the case. 

2967. SS. Maurice, Watling-street, London, “Collars for the neck.”—A 

communication.— Duted 28th November, 1864, 

The : bject of this invention is to keep neck ties, cravats, or neckerchiefs, 
properly adjusted on the neck, and the bow or other finish in proper order. 
For this pur, ose the inventor forms two corresponding slots, slits, open- 
ings, or heles »eferably in an oblique direction in the band of the collar 
or partencircling the neck at or towards the front, one being at each side of 
the centre of the front of the band, and equidistant therefrom, and of 
sufficient size to allow of the ends of the tie, cravat, or neckerchief, being 
brought through. The tie having been carried round or partly round the 
neck, has the ends led through the slots or holes, which keep it in position 
and retain the bow (if any) in order.— Not proceeded with. 

3004. S. P. Kittie, Brooklyn, U.8., ‘‘ Folding spring mattresses.’— Dated 2nd 
December, 1664, 
This invention cannot be described without reference to the drawings. 








Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2794. J. McCaun, Houndsditch, and B. G. Soper, Walthamstow, “ Pre- 
sevving fresh meat, poultry, game, and Jfish.”—Dated 10th November, 


1864. 

The-e improvements relate to preserving fresh meat, poultry, game, and 
fish, The a’ en tees treatsuch food in one or other of the following methods: 
—They immerse in or surround the meat for a short time, say from ten to 
fifteen minutes, more or less with asolution of bisulphite of soda or potash 
in the case or vessel in which it is to be preserved, and which must be 
capable of being made air-tight. By this immersion they remove the air 
which filled the vacant spaces in the case; they then withdraw the solution 
and replace it by carbonic acid gas. They repeat these immersions and 
supplies of gas occasionally as required. They introduce into the case con- 
taining the food a regulated quantity of dilute sulphurous acid, and an 
equiv: lent quantity of carbonate or bi-carbonate of soda or potash separately. 
The acid end alkaline salt do not come into contact until the case is herme- 
tically closed, when they are brought into contact ty agitation, and the 
liquid resulting charged with carbonic acid bathes the surface of and impreg- 
nates the meat; or the acid and salt may be brought into contact before the 
case is closed ; or they place the meat in a case provided with two stop 
cocks, one in or near the bottom, the other in the lid. By the lower stop- 
cock they introduce a solution of bi-sulphate of soda or potash filling the 
vacant spaces in the case. They then close the stop-cock in the lid, and 
exhaust the care of its liquid contents by powerful bydraulic suction, or by 
the action of an air pump. They leave the meat under this exhausting 
suction and thus.draw out from the meat as much air as it will yield up, 
which they then expel from the case by the introduction of a solution of 
bi-sulphite of soda or} otash, which they afterwards withdraw and replace 
by carbonic acid gas. They repeat at intervals these alternate introductions 
of the alkaline sclution and carbonic acid gas. When metallic cases are 
used, either for preserving or packing the food, they use a lining both for 
the top, bottom, and sides of a nou-metallic nature, such as thin matting, 
wicker work, veneers of wood, cloth, or other suitable material. They 
preserve poultry, game, and fish in the same manner as that described for 
meat. 

2798. L. Cook, Horwich, Lancashire, “ Improvements in the manufacture of 
paper and in the machinery employed therein; also wn the manufacture 
of paper, cloth, and woven Sabrics.”"— Dated 10th November, 1864. 

This invention consists, First, in applying friction to paper in its damp 
state immediately after it has left the endless wire gauze of the paper ma- 
chine, Another partof the invention consists in subjecting the paper, either 
on leaving the endless wire gauze of the paper machine or at any subsequent 
pericd, but, by preference, before the paper arrives at the glazing calendar 
or sizng machine, to the action of a revolving cutter with spiral or longi- 
tudinal blades, or to a revolving brush, or to both, or to other equivalent 
instruments, for the purpose of removing the knots and impurities adhering 
to the paper; or the revolving cutter may be used for dressing paper. 
Another part of the invention is applicable to the paper making machine, 
and it consists of a self-acting combination of parts for taking up the breaks 
or restoring the paper when broken at the edges in passing from the couch 
roll to the felt, or from the first to the second press rolls; or from the second 
press rolls to the drying cylinders, or to any intermediate rolls between the 
drying cylinders.—Not proceeded with. 

2800. W. Wittis, Birmingham, ** Processes for copying or reproducing by 
the agency of light drawings, engi avings, lithographs, and photographs ” 
Dated lith November, 1864. 

The patentee ciaims preparing the sensitive surface to be acted apon by 
light by the use of a solution containing a chromate mixed with an acid 
which will combine with the oxide of chronium formed by the action of 
light, and with the organic base used for development, and developing the 
picture by means of aniline, pyrrol, and other organic bases, which, when 
applied either in the state of vapour or liquid, are oxidised by the chromic 
acid, and form therewith a dark coloured compound. 

2801. W. L. Lens, Aston, near Birmingham, “‘ Composition or cement Sor 
uniting or joining substances together.” —Dated 11th November, 1864. 

The material or ingredients of which this new or improved composition 
or cement is made are india-rubber dissolved in mineral or coal tar, 
naphtha or petrolene shellac dissolved in wood, naphtha, or methylated 
spirit, and glue or other gelatinous matter dissolved in ale, or a mixture of 
ale and linseed oil. 

2806. G. Smitu, Bradford,** Apparatus for drying or desiccating materials 
or substances containing moisture.” Dated 11th November, 1864. 

These improvements are designed, First, for the purpose of drying or 
desiccating substances containing moisture ; for example, such ss glue 
(when first extracted from the horns of animals), or any other material re- 
quiring ® quick and expeditious drying process. The apparatus for drying 
or desicesting consists of a large chamber or box made perfectly air-tight 
with the exception of cc rtain perforations which are necessary for the inlet 
and egress of air; the interior of this chamber or box is divided into two 
or more parts (if desired) by open vertical framework, to which, and to the 
sides of the box, a series of ledges or supports are attached for open or 
webbed trays or platforms containing the material to be dried. On the 
floor and other convenient places of the said chamber or box a number of 
fiyérs or fans are supported and arranged, the number of which is in 
accordance with the size of the chamber ; the rotation of these fans draws 
into circulation within this chamber a mixture of hot and cold air, the 
current of cold being admitted through perforations near the ground or 
base, und hot forced m through perforations made in the floor or basement, 
aud the circulation and mixture of the two can be regulated by taps so as 
to produce a warm ard rapidly ¢reulating breeze or current of air, which 
is finally expelled from the roof ir to the outer atmosphere. The hot or 
rarefied air is obtained by the action of a fan attached to one end of a pipe 
or tube which extends through a furnace in a horizontal serpentine form, 
and so on to the chamber or box, where it becomes mixed with cold air as 
hereinbefore described. 

2656. S. C. Krerrt, Fenchurch, London, “* Manufacture of ircn and steel.”— 
Acommenication.— Dated 1hth November, 1564. 

The patentee claims subjecting msnulactured iron and steel while in a 
state of fusion tothe action of electric currents for the production in cast 
iron and Bessemer metal of a homogeneous and cc mypact molecular 
arrangement, as described, 

8853 M. DrstKeM, Paris, Composition for painting.”—Dated 16th Novem- 

This invention consists of two compounds—one a liquid, the other of a 
thickish consistence—which admit of ready combination with all colours, 
forming with them a paint almost free frm smell, and at less than a third 
of the usual cost of paint. The fitst or }quid compound is thus prepared : 
—O: e hundred parts of distilled water are boiled and then poured gradually 
on twenty -three parts of oxslicacid in ersstals, one part of ammonia being 
introduced at the same time a: d allowed to cool, when 820 parts of water 
are added, and fifty-ix purts of cgustic sova; this. after being well 
egitated, is allowed to settle when the clesr liquid can be drawn off. The 
second compound consists of 275 parts of powdered white lead 115 parts of 
powdered litharge, end twenty parts of zumatic, which must be wel! mixed 
with seventy parts of linseed oi] and 370 parts of prepared soap, 130 parts 
of boiled or fat oil, and twenty ; arts of copal siccative ; thus prepared this 
compound has a yellowish hue, toavoid which, when required for delicate 
colours, the compound can be prepared thus :—385 parts of powdered 
white lead are weil mixed with seventy-five parts of white oil, 385 parts of 
prepsred soap, and seventy-five parts of copal siccative, 

2864. W. E. Newton, Chancery-lane, Londo», ‘‘ Manufacture of soda.”—A 
communication,— Dated 16:h November, 1864. 

This invention has for its object the production of soda in a more 
econ: mical manner than heretofore by the double decomposition of oxalate 
of ammonia and hydrochlorate of soda or common salt.—Not proceeded 
with, 

2876. A.G. Hunter, Rockeliff Hall, near Flint, “‘ Manufacture of soda and 
potash.” — Dated 17th November, 1364, 

The: bject of this invention is to effect the conversion of sulphate of soda 
into caustic soda, or of sulphate of potash into caustic potash, by decom- 
posing sulphate of seda or sulphate of potash by mixing therewith 
tuflicient caustic baryta to combine with the sulphuric acid it contains, 





whereby sulphate of barytes is formed, and caustic soda or caustic potash 
liberated. 


2883. A. A, CROLL, Coleman-street, London, “ Preparation of materials to 
be used in the purification of gas for illumination.” —Dated 18th November, 
1 


The patentee claims the employment of chloride or sulphate of zinc, or 
chloride or sulphate of manganese, or chloride or sulphate of iron and lime 
mixed with wood sawdust, or other suitable open porous matter, in the 
purification of gas for illumination, in manner substantially as explained. 
2894. W. V. Winson, Jubilee-street, Mile End, and J. A. WANKLYN, London 

Institution, Finsbury Cireus, London, “ Preparation of purple dye- 
stuffs.” — Dated 19th November, 1864. 

This invention has for its object the preparation of purple dye-stuffs of 
various shades by the action of nitrate of methyl or rosaniline. For this 
purpose the inventors heat a mixture of about equal weights of nitrate of 
methyl or rosaniline and alcoho! in a suitable vessel to about 212 deg. Fah. 
during several hours. Before the operation they find it well to add a small 
+ mong. of ia to the af id mixture of nitrate of methyl, rosani- 
line, and alcohol, and by prolonging the heating bluer shades of colouring 
matter are produced. The dye-stuffs prepared by the aforesaid process may 
be purified and used in dyeing and printing in the usual manner.— Not pro- 
cceded with. 

2396. J. Easton, jun., The Grove, Southwark, ‘‘ Apparatus for the manufac- 
ture of paper pulp.”"—Partly a communiation.—Dated 21st November, 
1864. 

This invention cannot he described without reference to the drawings. 
2006. A. V. Newron, Chancery-lane, London, “ Manufacture of sugar.”—A 

communicalion.—Dated 22nd November, 1864. 

The object of the present invention is to effect the solidification of 
granular or raw sugar without submitting it to any of the operations of 
clarification, filtration, and baking by agglomerating without mechanical 
pressure a certain kind of granular or raw sugar in its natural state with a 
certain quantity of syrup partially baked by the ordinary processes. The 
result of this mixture is a product identical with the refined sugar loaves at 
present produced. 

2913. W. Ipotson, Wraysbury, Bucks, “‘ Preparation of pulp for the manu- 
Sacture of paper.” —Dated 22nd November, 1864. 

This invention refers to the washing, breaking in, bleaching, and beating 
of rags, and other fibrous materials, employed for the manufacture of pulp, 
and consists in passing the pulp continuously from one engine roll to 
another, or from one part of an engine roll to another part of the same roll, 
or from an engine roll to the machine through plates provided with slits, 
similar to knotter plates, or between bars placed side by side, with an 

pening ‘or slit b them, as sometimes used in knotters. 

2916. J. C. L. Duranp, Lyons, ‘‘ Improvements in the manufacture of 
colouring matters, and in treating febrics and materials dyed or printed 
therewith.” — Dated 22nd November, 1864. 

In carrying out this invention the inventor takes commercial aniline red, 
that is to say, a salt of rosaniline, or the different residues produced in the 
manufacture of aniline red, and he mixes the aniline red or the residues 
with a large quantity of water, which he heats to the boiling point. He 
adds, little by little, zinc or powder, or other metal capable of producing 
hydrogen ; the whole is agitated constantly, and in a short time the yellow 
colouring matter is obtained. The colouring matter having been obtained 
he filters and precipitates it bya solution of common salt. This colouring 
matter is soluble in water, and also in alcohol ; it dyes silk and wool an 
orange-yellow. By continuing for a longer or shorter time the process 
which produces this colouring matter, all shades from reddish-yellow 
(Jaune Ponceau) to greenish-yellow may be obtained.—Not proceeded with. 
2920. G. M. pg BayeLt and J. E. Vicoutrre, Nelson-square, Southwark, 

‘Compounding by agglomeration artificial fuel.”— Dated 23rd November, 








In the specification of a former patent dated 22nd September, 1863 
(No. 2334), the patentees have described the use of a neutral alkaline salt 
along with lime and soluble silicates, but they find that, in many cases, not 
only lime, but also carbonates and sulphates of lime, may be employed with 
the silicates, and that other alkaline salt may be dispensed with. They 
have also described a mode of mixing the ingredients, using lime mingled 
with water to the consistency of milk. They now find it, in many cases, 
preferable to mix the fast dry slaked lime, or its compounds, with the fuel, 
dust, or powder, and then to add silicate, dissolved in sufficient water to 
give the necessary moisture, pressing or moulding the blocks as soon as it 
is possible after the addition of the liquid silicate. 

2038. W. KEILLER, Glasgow, ‘* Preparation of marmalade and similar condi- 
ments.””— Dated 24th November, 1864. 

This invention consists in substituting machinery for pulping the fruits 
in lieu of performing this operation as hitherto by hand pressure.— Not pio- 
ceeded with, 

2943. R. A. Brooman, Fleet-street, London, “ Lighting composition, dc.”— 
A communication.—Dated 24th November, 1864. 

This invention consists in the manufacture of an improved pyrophorous 
composition in the employment of pyrophorous substances or compositions 
and polisulphurets for lighting cigars, pipes, and other articles, and in 
apparatus to be used therein. The improved composition is formed of a 
mixture of about five per cent. of oxide of calcium, or of about fifteen per 
cent. of sulphate of calcium, or of carbonate of lime, with coal finely 
divided and calcined at a dull red. The apparatus consists of a box, tube, 
or case, formed with a reservoir for holding the before-named material, and 
with a distributor for placing so much of the pyrophorous material as is 
to be burnt in contact with the air.— Not proceeded with. 

2945. C. H. Crompton Ropgrts, Sunnyside, Upper Avenue-road, Regent's 
Park, *‘ Treatment or preparation of drying oils, certain gums, and 
varnishes.” —Dated 24th November, 186+. 

This invention consists in the application of the bleaching methods in 
general use by paper pulp manufacturers, to the bleaching of drying oils 
and the gums hereafter mentioned, either solid or held in suspension, or 
boiled with the oils. The method the inventor prefers to adopt is to take 
the drying oils (by preference linseed oil) but it may be poppy or nut oil, 
either in its raw or boiled state, or he arrests the varnishes in any of their 
well-known stages of manufacture, and brings them intimately in contact 
with chlorine gas, or a solution of chlorine gas, which removes the colour- 
ing matter. The addition of an alkali to the substance to be acted on much 
facilitates the action, In the place of chlorine he takes sulphurous acid 
gas, in solution or otherwise. He also arrives at the same result by 
chemical re-agents, which by their decomposition in the presence of the 
oils and the gums transmit bleaching elements producing similar effects. 
The gums thus treated, either when separated or mixed with the oils above 
mentioned, are gums animi, copal, and kourie. and also gum shellac, when 
combined with spirits for making varnishes.— Not proceeded with. 

2948 L. Leisuer, Glasgow, * Obtaining bromine and bromides.”—Dated 25th 
November, 1864. 

This invention relates to improved means applicable for obtaining 
bromine and bromides from all substances containing that element, whether 
in large or small proportion, but peculiarly suitable for the treatment of 
what is known as German chloride of magnesium, of the residuary liquors 
from sea water, and of kelp liquors, and the invention consists, mainly, in 
liberating the bromine from the magnesium or other liquor or substance 
by the action of bichromate of potash, and an acid aided by heat; the 
bromine thus separated is passed through a condenser containing metallic 
iron, whereby bromide of iron is formed, from which pure bromine or 
another bromide, such as the bromide of potassium, may be obtained by 
easy processes. 





Crass 9.—ELECTRICITY.—None. 


—_—— 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2780. S. Dixon, Nottingham, *‘ Construction and arrangement of an im- 
proved lelier, paper, invoice, or bill-book sile."—Dated 9th November, 
1864, 

According to this invention the patentee employs a spring or springs, or 
equivalent contrivance, in the constructio: and arrangement of a letter, paper, 
invoice, or bill-book file for persons engaged in business pursuits (and especially 
for those engaged largely in professional and commercial transactions). He 
employs this -pring or these springs, or it or their equivalent, with its or their 
accessories, in connection with a rod or frame, having on its surface any required 
number of perfurations for the reception of pins or other equivalent contrivances, 
This rod or frame is rivetted or otherwise secured to a board or piece, or two pieces 
connected together. made to imitate the back of a book cover, and having sides 
which present the appearance externally of a book cover ; and he purposes in 
this construction and arrangement that the rod or frame may be drawn out, 
extended, or raised to allow of a letter, paper, invoice, or other document being 
placed thereon, on the reception of which the rod or frame would fall back into 
its original position, and the pins or their equivalents may have corresponding 
pins, or their equivalents, on the opposite side of the cover, made hollow at the 
ends, in order to receive their opposite pins ; and in such case any letter, invoice, 
or other decument require’! could be removed with ease and accuracy. 

2782. S. C. Reep, Fleet-street, London, ‘ Construction of traps for drains, 
sinks, &c."— Dated 9th November, 1864. 

This invention consists in suspending a valve or valves, but, by preference, 
two valves, ata convenient distahce apart, in the box or case of the trap, as 
hereafter described. The valves are fitted with trunnions which are loosely 
hung upon supports attached to or cast in a piece with the sides of the box or 
case. These valves are free to move inwards and towards each other, but 


motion in the contrary direction is arrested by their abutting each against a 
metal plate inclining upwards, and terminating against the ends of the box or 
case, and in such manner that, when the valves are in their normal position, an 














acute angle is formed by the inclined plates and themselves. A pcinted hood 
or roof-shaped cover fits over the valves and receives the first shock of the water 
snd refuse that falls through the grating above, and by reason of its shave it 
iuides or distributes the sewage as near as may be in equal proportions on each 
de; as the sewage ¥o falls it passes between the inclined surfaces and the 
valves to the drain or sewer below, the said surfaces being inclined preventing 
the stoppage thereon of any substance. As soon as the sewage has passed, the 
valves close, and are so at all times except when opened by sewage passing 
through.— Not proceeded with. 

2783. J. RAE, New Cross, ‘* Apparatus for transporting and conveying sea 

water to inland places.”— Dated 9th November, 1864. 

In laying down cast iron pipes for this purpose the inventor prepares them 
by galvanising inside and out. He lays these pipes in the ordinary manner of 
laying water pipes, taking the shortest and most level route—by lines of rail- 
waysfor instance.—Not proceeded with. 

2786. W. E. Newron, Chancery-lane, London, “ Filtering apparatus.”—A 
communication.— Dated 9th November, 1864. 

This invention relates to a peculiar construction or arrangement of apparatus 
called a “ filter press,” which may be employed either as a filter or as a press, 
or as both combined, being applicable to many industrial purposes where those 
agencies are required. The apparatus is composed of two cones or pyramids 
placed one inside the other, so as to leave between them an annular space,which 
is intended to receive the substance to be filtered or pressed. These cones on 
being worked or pressed together vertically, that is to say, in the direction of 
their axis, will gradually contract the annular space between them, so as to 
exert a strong pressure on the substance enclosed between ther, the liquid 
portions of which will escape through perforations made for that purpose in the 
cones. This liquid portion will not, however, pass through the perforations 
without first passing through a peculiar kind of packing with which the interior 
surfaces of the cones are provided. In order to render the working of the 
apparatus continuous, and thus avoid loss of time, it is proposed to employ two 
sets of cones, one of which is submitted to pressure, while the other is being 
prepared to receive it, and vice versa. 

2787. LANE, Seven Oaks, “‘ Cap or stopper for soda-water and other Lottles.” 
Dated 10th November, 1864. 

In carrying out this invention the inventor constructs the upper part of the 
neck of the bottle of a cylindrical form, without any rim, and he casts or forms 
thereon, near the upper edge, two projections or knobs (one at each side) oppo- 
site to each other, and he forms (either of glass or metal) a cap which fits over 
the mouth of the bottle, and is furnished with two bayonet slots or grooves (also 
on opposite sides , so that, when the cap is placed over the neck of the bottle, 
the projections above-named shall enter the said slots, and upon the cap being 
turned partially round, it will become firmly fixed on to the mouth of the bottle, 
and can only be removed therefrom by turning it partially in the reverse direc- 
tion. In order to make a perfect air-tight and water-tight joint, it is desirable 
to make the hayonet slots slightly inciied,so that the cap is necessarily forced 
home'as it is turned, and also toline the interior .of the sides or top of the 
cap (or both the sides and the top) with thin cork, india-rubber, or other elastic 
substance.—Not proceeded with. 

2790. R, B. Coorey, Nottingham, ** Manufacture of hats, caps, bonnets, dc.’ 
—Dated 10th November, 1864. 

These improvements relate, First, to the covering of hat, cap, and bonnet 
shapes with tubular or seamless elastic, knitted, or looped fabrics, so as to 
obtain very novel and useful results in the manufacture of such articles. The 
Second part of the invention consists in covering hat, cap, or bonnet shapes 
with elastic, knitted, or looped fabrics, having an ornamental or fancy 
character imparted thereto, either in the manufacture of such fabrics, or 1 
printing or otherwise ornamenting such fabrics, whether plain or formed with 
plush or pile surfaces; and part or parts of such covers may be made or be 
dyed a different colour, in order to produce the appearance of a mourning 
band to a hat or cap shape or body covered thereby. The Third part of the 
improvements consists in employing tubular elastic covers, such as, or similar 
to, those previously described, in combination with hat, cap, or bonnet shapes 
or bodies formed of perforated or open-work materials (such as gauze woven 
fabrics), in order to produce light and well ventilated coverings for the head, 
very suitable for use in hot climates. The Fourth part of the improvements 
consists in shaping the covers of hats, caps, bonnets, or other coverings for 
the head, from elastic, knitted, looped, or woven fabrics, by stretching the 
Same over or upon suitable blocks or forms of the shape or configuration of 
the intended hat, cap, bonnet, or other covering for the head, whereby a 
hat, cap, or bonnet cover is produced without a seam or join in any part 
thereof. 


2791. M. A. F. Mennons, Abingdon-chambers, Westminster, ‘‘ Globes ov 
shades for lighting apparatus.”—A communication.— Dated 10th No- 
vember, 1864. 

Tnis invention relates to the application of transparent photographs to the 
globes or shades of lamps and other descriptions of lighting apparatus. To 
this end the globe or shade is pierced with a certain number of heles, of vari- 
able dimensions, in each of which is set a frame of copper, brass, or other 
suitable material. The photographic subjects, which may be formed on glass 
or paper, are inserted into these frames, and being each hacked up by a sheci 
of ground glass, are secured in position by any of the known principles.— Net 
proceeded with. 

2793. E. J. W. Parnacort, Leeds, “ Machinery jor shaping and sharpening 
saws,”"—Dated 10th November, 1864. 

This invention relates to a novel arrangement of machinery for shaping ant 
sharpening the teeth of saws by the aid of emery wheels, or other rotary 
cutters, the object being to complete the sharpening of saws generally by ma- 
chinery. 

2802. G. Dixon, Birmingham, ‘‘ Mills for crushina sugar and other hard 
substance —A comnunication.— Dated 11th Novewber, 1864. 

A mill constructed acoording to this invention consists, essentially, in the 
following arrangement of parts The two rolls hetween which the sugar or 
other substance is crushed are red together by pinions, the teeth of which 
are of such a length as to permit of a considerable change in the distance 
between the rolls without the pinions ungearing from one another. One oi 
the rolls works in bearings fixed to the framing of the mill, and is capable of 
a rotary motion only. The other roll works in bearings which are capable of 
sliding horizontally, and by the sliding of the said bearings the last described 
roll can be brought nearer to or further from the other The advance motion 
of the sliding beari is effected by two screws, the ends of which bear 
respectively against the s d bearings. These screws pass through, and work 
in, concave screws in the framing of the mill, and are provided with hand- 
wheels, for turning them. The return motion of the sliding bearings is effected 
by the resistance of the sugar or other substance operated upon, which forces 
the roll back so far as the adjusting screws will permit it to go. Motion is 
given to the rolls from the main shaft by means of toothed wheels, The mill 
may either be driven by hand power, or by steam or other power. The sugar 
or other substance to be crushed is supplied to the rolls by a hopper in the 
usual way.—Not proceeded with, 

9805. J. Cocksnott, Preston, “Apparatus for cleaning forks and spoons.” — 
Dated 11th November, 1864 

Two side frames or standards support two parallel shafts or axles (arranged 
by preference one over the other), upon which are keyed, or otherwise fas 
tened, two pulleys or rollers, over which passes an endless band, on which 
brushes are fixed transversely, and rotary motion is communicated to one ot 
these pulleys by means of a winch handle fixed on one end thereof. The 
pulleys, bands, and brushes are enclosed in an outer case or box having two 
doors, one on each side, and one of the pulleys is provided with movable 
bearings, adjusted by means of screws, so as to keep the endless band at the 
proper tension. The spoons or forks are secured, by means of a light bar, to 
two boards or rests formed to receive them, and these boards are inserted in 
the case so as to bear against the brushes, and the doors are then closed. 
Upon turning the handle the brushes moving with the endless band will clean 
or polish the forks or spoons held by the rests. When one side of the forks or 
spoons is polished the doors are opened, aud the forks or spoons are reversed, 
and the other side cleaned in a similar manner.—Not proceeded with. 

2807. J. KInnipurGn, Shotts Ironworks, Lanarkshire, “* Making moulds for 
casting.”—Dated 11th November, 1864. : 

This invention relates to the application of pressure in making moulds for 
casting metals, and is applicable, principally—though not _exclusively—to 
articles of a general cylindrical or spherical form, the object being to secure in- 
creased accuracy of form with economy in the labour required. 

2808. W. GEpar, Wellington-street, Strand, London, *‘ Sanatory toilet oppa- 
ratus."—A communication.—Dated 11th November, 1864. i 

This invention cannot be described without reference to the drawings.— Nol 
proceeded with. . 
2809. F. Fearon, Great George-street, Westminster, ‘* Apparatus for soften- 

ing and deadening sound.” - Dated 11th November, 1864. : 

The object of this invention is to lessen the effect of sound in the ¢ars of 
persons travelling by railway, and of other persons in the many other cases 
where continuous noise or din may be distressing to the ears. The patente: 
makes an apparatus, by means of which a small plate made of iron, stec!, 
silver, or any suitable material, and padded on its inner surface with a soft cr 
smooth elastic or semi-elastic substance is made to press on the tragus of each 
ear, by which means the ear is stopped and the entry of sound is to a con- 
siderable extent prevented. 

2810. W. E. Greve, MWellington-street, Strand, London, ** Moulds. jor moulding 
or casting."—A communication. — Dated 11th November, 1864. , 

This invenfion consists in making moulds for casting of caoutchouc.—Not 
proceeded with. 
2812. C. Monr and S. E. Smitu, Birmingham, “ Cages for birds, squirrels, 

é&c.”— Dated 11th November, 1864. 

This invention consists in forming the bottom of these cages of china, porce- 
lain, glass, earthenware, or enamelled metal. These bottoms are capable of 
being removed and washed, and they may be fixed, when in use, by any con- 
venient mode of fastening, such as by looped wires from the cage passing 
through holes in the bottom and secured underneath by a hook or catch ; or, 
for rectangular cages, they may be slid into grooves formed to receive them in 
the bottom edge of the cage. 
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2813. FE. Ricnarpson, Ravensthorpe, Mirfield, Yorkshire, “‘ Apparatus sor 
producing or effectiny fog signa!s.”— Dated 1'th Novem! er, 1864. 

This invention consists, First,in the employment of compressed air to act 
upon and sound alarum, whistles, or bell whistles, such as are usually sounded 
by means of high-pressure steam. Secondly, in constructing the discharg 
part of such whistles with a recess or cavity, into which marbles or balls m 
be placed to produce the well-known “ chirrie,” which may be e nnplayed 
signal of distress when requ .~ in addition to the ordinary fog signal. Also in 
constructing the edge of the bell-part of such whistles ct thic hn ss or breadth 
greater than heretofore, which may be varied according to the tone required to 
be produced.— Not proceeded with. 

2815. J. THorne, Austin Friars, London, ** Washing machines.”—Dated 
11th November, 1864. 

In constructing a washing machine according to this invention the vessel is 
divided into three divisions or compartments. In two of these divisions or 
compartments the washing watefs or fluids are contained, and the articles ot 
garments to be washed are raised alternately out of one and deposited in the 
other by a pair of rollers covered with vulcanised india-rubber. These rollers 
are placed above the central compartment or division of the vessel, so that, as 
the articles or garments are moved from one of the outer or end compartments 
or divisions to the other, they pass over the middle or central compartment or 
division of the vessel, and, consequently, the dirty water squeezed out of the 
articles or garments by the rollers descends into the central compartment or 
division of the vessel, and is not allowed to pass back to the other divisions or 
compartments. Covers are provided for the divisions or compartments of the 
vessel, and the flexible rojlers are removable, so that they may be removed and 
others introduced between their uprights; the machine may then be used as a 
roller mangle. 

2817. J. Keats and W.S. Carn, Street, Somersetshire, ‘* Sewing machines.’ 
Dated 11th Nov mber. 1864. 

The First of these improvements consists in employing in shuttle sewing 
machines a shuttle composed of horn, or other similar material, such, for 
instance, as the hoofs of animals, thereby securing a great diminution of the 
noise consequent on the use of a metal shuttle, as ir ordinary shuttle sewing 
machines. Another improvement consists in giving the requisite tension to the 
upper or needle thread of sewing machines by passing it round grooves in a 
piece of metal, glass, porcelain, or other suitable material of a evlindrical form, 
the thread being conducted from one groove to the other by means of notches 
cut in a sloping or spiral direction through the ridges between the grooves. In 
that descript‘on of shuttle sewing machine in which the shuttle ‘s carried 
round in a circle, the patentees make the shuttle of a peculiar form, the sides or 
body of the vessel being shaped so that it shall fit any requisite carrier, and the 
point being bent inward towards the centre around which the carrier turns, so 
that the point will describe a smaller circle than the body of the shuttle; a 
shoulder is thus formed at the nose of the shuttle, whereby the shuttle can be 
carried round the of any dise without the usual shuttle race or 1} 
The invention cannot be fully described without reference to the drawin, 



















































2818. G. Davirs, Serle-street, Lincoln’s-inn, London, ** Knapsack supporter.” 
A communicat'on — Dated 12th November 1864. 

This invention consists in supporting the sack by means of strips of wood, 
metal, or other rigid material, extending from the shoulder to the hips in a 
vertical or nearly vertical position, so as to prevent all pressure upon the loins, 
which are left free, while the weight is thrown vertically upon the person of 
the ae — Not proceeded with. 

2820. W. Fisner, Hyde Park, London, ‘‘ Mechanism for securely closing 
ane sive envelopes and for affixing stamps to letters and envelopes. 
Dated 12th November 1864. 

This invention consists in the employment of a weighted frame plate, com- 
posed of wood, iron, brass, or other suitable material, and in one end of the 
said frame plate the inventor has a small reservoir box open at the top and 
bottom fer the purpose of containing a supply of stamps. He also has a pair of 
levers working like a pair of scissors, their fulerum being secured to a frame 
mounted on the above-named frame plate at such a distance from the reservoir 
as to admit of a e envelope when used for the pu 
envelopes. The extremity of the lower lever works through a slot in the 
reservoir box, causing a piston to and force up the stamps, while the 
upper one— the extremity of which furnished with a flat portion extendins 
over the top of the reservoir box—is pressed down upon the envelope whi 
to be inserted between the above-named flat portion and the top of the 
reservoir box. ‘The above-named levers may be actuated by a rotating disc 
working on a pivot secured to a frame mounted on the before-mentioned 
frame plate, the 1 disc having two studs conveniently placed on opposite 
sides thereof, so th it, when the disc is caused to rotate. the one lever is pressed 
up, while the othe r is pressed down by coming in contact with thei 
stu He also has two small guides in the flat portion of the upper lever for 
the purpose of guiding the envelope so as to affix the stamp in its proper place. 
—Not proceeded with. 

28 J. McKuaskey, New York, “ Sewing mach 
1864, 

This invention relates to that class of sewing machines in which a revolving 
hook takes a loop of thread from an eye-pointed needle and carries it down and 
around a shuttle or bobbin, and after the said loop has thus been pas around 
the said shuttle or bobbin the loop must be detained sufficiently to allow the 
hook to revolve out of the first loop and take a second loop of thread, the act of 
extending which second loop pulls out the first one, and soon, The invention 
consists in forming a groove in the said revolving hook, near the edge thereof, 
into which a bevelled point enters, the said point being stationary, but adjust- 
able, so that the loop ot thread is detained by the said stationary point as thx 
hook revolves unt'l a bevel or cavity in the edge of this hook, coming opposit« 
the point of the said detainer, the loop is liberated and draws up the second loop 
as before.— Not proceeded with. 

2823. C. S. CapMAN, Burlinaton-arcade, London, *‘ Improvements aj 
to whivs. umbrellas. d-c.’— Dated 12th November, 1864. 

This invention consists in fitting the end of the stick with a slightly conical 
plug, which plug carries at its end a strong socket pin for giving steadiness to 
the joint, and from this pin projects qa short stud. The handle is formed with a 
metal socket to receive the plug and its socket pin, and it is suitably slotted t 
form, with the stud projecting from the socket pin, a bayonet joint, which, when 
fastened. will draw the plug tight into the socket. A firm junction of the stic 
and handle is thus effected, which will admit of their ready detachment when 
required.— Not proceeded with, 

2827. C. Espuin Tyer-street, Lambeth, ‘‘ Apparatus for regulating the suppl 
of gas.” — Dated 1°th November. 1864, 

In order more regularly to regulate the flow of gas coming from a gas main 
to a building or other we were several burners are employed on the same 
ly, and where oak burners are more or less distant from each other and 
from the supply pipe from the main, ¢ tus is applied in the followir 
manner :— On the supply pipe coming from the main there is a diaphrag 
valve, or cock; at the back of the cover of oe diaphragm is applied the end ¢ 
asmali tube, and = other end of this tube may be in any desired position in 
the building or p , and more or less dists + from the supply pipe, depending 
on the locality a >» it may be wished to have the power of regulating the 
whole supply of gas without having to go to the cock or valve above-men- 
tioned, which is on the supply pipe. In such more or less distant locality the 
other end of the small pipe is fixed to a vessel which is divided by a diaphragm 
of larger diameter than that of the valve or cock hef fore mentioned, The small 
tube is to be full of air, or it may be other fluid. » regulation of the supply 
of gas is effected by causing the air or other fluid cor ved in the small tube to 
be pressed on by the regulating diaphragm, acted on 
her ins'rument, by which the fluid will press on tw 
or valve on the supply pipe, and thus the passage 
the supply pipe will be lessened. The reverse ¢ 
back of the regulating diaphracm, as the 7 
the cock or valve on the supply pipe will then be enlarged.— Net procec 
with, 

2830. W. FE. Gever, Wellis naton 
munication.— Dated 12th Novem 

This invention cannot ae described without reference to the drawings.— Not 
proceeded wit! 

2831. G. Betu and R. Litny, Bolton, ‘A process 
lawless castings of metal. ond solid cade of other substances particu- 
larly desirable in the production ef ingots for forging heary pieces 


cylinders, &e."—Dated 14th November 
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18fi4 
In casting ingots or blocks of metals intended for Sorgings it is not only the 
mere presence of the air or gas itself which it is desirable to av@id, but the air 
or gas forms, with the surrounding metal, oxides or other impurities, which 
prevent the metal from bei intimately united or welded in the process of 
forging, and also from being of equal hardness throughont. To avoid this 
injurious presence and ection of air and es in the above-mentioned opera 
tions the patentees propose to prevent their admission, and hans 
same from the metal or other substance under operation, by ere 
or, if possible, a complete, vacnum in the moulds; and, in 
Substances, particularly around the supply stream from the furn r 
other reservoir. This they intend to do by any of the known means for creating 
a vac stance, by exhaust pumps or fans. 
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2836. R. HarLow and W. Jouuey. Heaton Norvis, neav Manchester, “‘ Cocks 
and valves.”"— Dated 14th Novewber, 1804 

This invention relates, First, to cocks employed for opening and closing th« 
passage of steam, and fluids, and consists in improved arrangements for 
tightening the plugs without stuffing-hoxes or nuts and washers, and for giving 
a large area of passage with a comparatively small diameter of plug. In one 
arrangement the patentees place the barrel in a casing, and hold it by a nut 
at one end, and form around the barrel between the two ends a cavity i 
cas ing, communic ating with the opening or openings of supply or discharge, 
which cavity is for the purpose of enabling two or more thoroughfares to be 
made in the plug when there is only one junction, or when there are several, 
ind as the barrel is simply held in the casing, the yansion, when the casing 
and the barrel are of different metals, has no prejudicial effect on the working 
parts, At one end of the plug there is a shaped end, for enabling it to be 



































turned ; and through the ine they pass a spindle, having one end pointed or 
flat, and the other end screwed, the extreme end being shaped for the purpose 
ef turning it and a nut employed for keeping it tight. At one end of the 
barrel there is a bridge or support, for the pointed or flat end of the spindle to 
work upon, so that, when the spindle is turned in a screwed hole, it shall 
draw the plug to the barrel to any required tightness, and at the same time 
enable the plug to be turned with much less friction than with the present 
modes of tightening. Secondly, they convert that description of equilibrium 
valve made with two pistons, having a number of V-slits or other openings, 
and working in two seatings into a reducing or diminishing valve by placing 
on the spindle an additional piston, working in a cylinder, and connecting the 
top of the spindle to a weighted lever, so that, as the weight is shifted the 
valve may be more or less closed, and diminished accordin which 
gements may be applied to all equilibrium vaives of a like or similar 














2838. C. L. Ouiver. Child-Okeford, near Blandford, ““ Apparatus for brush 
ing the hair.” —Dated 14th November, 1-4. 

fl jects of this invention are, First, to dispense with the use of shafling 

istic driving bands for actuating rotary brushes, so that the mac s 
porte ible and self-contained ; and, Secondly, to brush ladies’ hair by mechanical 
means without the aid of rotary or revolving brushes. In carrying out the 
first part of the invention the inventor constructs a machine as follows :—An 
upright rod or standard (by preference tubular) provided with a suitable foot 
support near its lower end a fly wheel or pulley with a grooved rim; rotary 
motion is communicated to this pulley by means of a treadle worked by the 
foot of the operator Near the upper end of this standard is hinged a lever, 
which projects horizontally or nearly +0, over the | of the person to be 
operated on, and at the outer end of this lever is a pair of grooved pulleys, 
from one of which the rotary brush is suspended by a short endless driving 
cord or gut. Motion is communicated by the other pulley by means of a 
longer cord or gut, which passes round the grooved fly-wheel, and over two 
pulleys mounted on the fulcrum of the lever, and thence around the pulley on 
the outer end of the lever The outer end of the lever is supported by a 
spiral or other spring, one end of which is fixed to a ricid bar projecting from 
the top of the standard above the lever, so that, as the rotary brush is held in 
the ordinary manner, and caused to revolve by the action of the foot upon the 
treadle, it can also be raised or lowered as may be required. Jn carrying out 
the second part of the invention, instead of having a rotary brush (which 
cannot be used for long hair) the inventor proposes to use two rollers mounted 
upon parallel axis at a suitable distance apart, and having a broad endless web 
(elastic or not) passing round them upon this web, at suitable intervals; 
brushes are to be mounted transversely. One of these rollers is to be driven 
by any convenient means, and the other is to be used precisely in the 
s a rotary brush, the effect being that, instead of the hair 





















manner 
wound md the brush, as it would be by a rotary brush, it is carried straight 
out by the brushes on the endless travelling web, and the longest hair can 








hed with safety. The ends of the hand roller are furnished with 

d flanges to prevent the possibility of the hair becoming entangled. 

Not proceeded with, 

2839. J. Firtu, Shegield, “* Manufacture of sieel and iron.”—Dated 4th 
N r. 1864 

In performing this invention the inventor takes ordinary moulding boxes 
lined with loam, or any other fire-resisting material, or ordinary moulds, and 
after the molten metal is run into the mould,and while it is ina state of fusion, 
he employs pressure, obtained by the action of a screw or a lever, or hydraulic 
or steam power or in any other convenient manner, applie d to the Stopper or 
plug fitting the inside ot the mould so as to consolidate the casting, and 
thereby improve the quality of the steel and iron. He then takes the casting 
or ingot so prepared and uses it either with or without hammering.—-Not prv- 
ceeded with. 

2841. T. E. Vickers, Shefield, ‘‘ Manufacture of steel castings.” — Dated 14th 
November, 164. 

The patentee claims communicating to moulds while the metal therein is in 
a liquid state any suitable motion, whereby the molten metal may be kept in 
a constant state of tation or motion while cooling, or until it is set or 
solidified , the object of the invention being the prevention of the formation of 
large crystals in the body of the casting. 

2843. N. Baiiy, Vesoul, C. DURAND, Jussey, France, G. H. Mrswarp, 
Wandsworth-road, and Y. Porter, Grove, South Lambeth, ** Application 
of rolling friction to the axle boxes and journals of running shafts, and 
oxle trees of machines and vehicles of all descriptions, for lesse ning the re 
sistance to the motion.”—Dated 14th November, 1864. 
his invention relates to improvements in the application of rolling friction, 

further improvements upon those secured by a patent dated the 
day of September, 1563 (No. 2177), granted to the aforesaid N. Bailly and 
Cc. Durand, and consists, where the bearings are circular in form, in the appli- 
cation of a cylinder running freely upon the axle or shaft, or on a lining tixed 
thereto, supported on spheres, which spheres, or other equivalent supports, 
enter or work upon a throat or shoulder formed on the lining shaft or ax 
the ends of the cylinders are cut away in a dished and cone form to receive 
spheres in suitable openings or embrasures, 
2845. G. Rosinson, Kingswinford, Staffordshire, ** Moulds for casting pipes, 
— Dated 15th November, 1864 
mould according to this invention the inventor constructs it in two 
or halves, but instead of making both halves of the mould or sand, accord- 
« to the ordinary practice, he makes the lower half of iron, or of steel, and 
s the upper half of sand in the ordinary manner. The lower half of th« 
d which is made of iron or steel he makes, by preference, by casting, but 
the said lower half of the mould may be made by any of the processes by which 
iron and steel may be shaped. By making the lower half of the mould of iron 
or steel, the process of casting is much facilitated, especially where larg« 
numbers of articles are to be cast, as the inversion of the lower mould box, 
necessary in the ordinary method of constructing moulds is avoided. In order 
to reduce still further the labour of lifting and inverting the upper moulding 
box, the said upper moulding box may be hinged to the lower iron or steel 
half of the mould.—Not proceeded with 

2851. C. VeRO, Atherstone, Warwickshire, ** Manufacture of hats."—Dated 
Lith November, 1864, 

The patentee claims making hat bodies by combining a blown body of fur 
with a woollen body obtained by the winding of a sliver on to a cone or form, as 
described. He also claims, in making hat bodies, the use of perforated cones 
or forms capable of being connected together at their bases for the winding 
operation, and disconnected for the fur blowing operation, as described. He 
also claims, in ma hat bodies, the feeding fur on to the doffing roller of 
the carding engine which is producing a sliver of wool, and the winding the 
compound sliver thus obtained on to cones or forms, as described. He also 
claims the consolidating unfelted hat bodies by steam used in combination with 
pressure between dies or forms fitting the body, and thus applying the pressure 
at all times uniformly over the whole surface, as described. He also claims, 
when felting or planking hat bodies with a machine such as that described in 
the specification of a patent granted to W. Wilson, and dated the [3th of 
January, 1859 (No. 117), the dispensing with the close clothes heretofore em- 
ployed for making up the bundles of hat bodies, and substituting therefor 
strings or very open network fabric, as described. 

2-59. R. ALLINsSON. Smethwick, and H. Lea, Birmingham, “ Machinery for 
g inding and stripping or polishing files and jfile blanks.”"— Dated 16th 
November’, 1864. 

The patentee claims, First, the general construction, arrangement, or combi- 
naticn of the parts of the mac hine ry described and illustrated in the drawings 
for presenting to a grindstone or polishing wheel files and other articles of a 
reaular or irregular shape, whic n are required to be ground, or polished, or 
stripped, or shaped toany determined pattern or form. Secondly, the compound 
table, constructed in the manner described and illustrated in the drawings, for 
supporting and moving files and other articles while being ground, or polished, 
or stripped, or shaped, that is, a table composed, first, of an upper frame con- 
structed to receive duplicate sets of articles to be ground, polished, or shaped, 
and capable of being moved in a direction parallel to the axis of the stone or 
polishing wheel, for the purpose of bringing each set of articles alternately 
opposite the face of the stone or polishing wheel; and, second, of a lower 
frame carrying the first-mentioned one, and travelling to and fro underneath 
the stone or polishing wheel, and in a direction at right angles to the axis of 
the same, the said frame being mounted upon wheels, rollers, or other points of 
hearing, which rest upon and travel over a surface or surfaces having a profi) 
of a shape converse to that of the articles to be ground, polished, or shaped 
Thirdly, the adjustable rising bed, constructed in the manner described and 
illustrated in the drawings, for elevating the before-described compound table 
which is carried upon the same, in order to compensate for the reduction hy 
wear of the size of the stone or polishing wheel. Fourthly, the arrangement o1 
combination described and represented in the drawings of the coiled spring 
and sliding centre block contained within the revolving spmdles, which form 
the chucks, used for holding round, half-round, three-square and four-square 
files and other articles, Fifthly, the flat centre spindle, constructed in the 
manner described and represented in the drawings, for holding by suitable 
chucks two half-round files, or other similar articles, so a8 to form one body of 
a cylindrical secti Sixthly, the arrangement described and represented in 
the drawings for supporting three-square and four-square files, and similar 
articles, by their extreme points for the purpose of presenting them to be 
ground, polished, or shaped. 

2863. W. E. Newton, Chancery-lane, London, “ Printing machinery.”—A 
communication.— Dated 16th November, 1864. 

This invention relates to certain improved mechanical arrangements for 
delivering the printed sheets from the impression cylinders and depositing 
them in piles on tables provided for the purpose. The invention is more 
particularly applicable to the fast printing machines known as Hoe’s rotary 
circular bed printing machines, in which a large number of sheets are required 
to be delivered in rapid succession with little or no space or interval between 
the end of one sheet and the commencement of the succeeding sheet. The 
main feature of novelty in the present invention consists in adapting to every 
pair of delivery two or more sets of carrying tapes and rollers, with 
the requisite fly frames and tables to receive the printed sheets, which, as they 
are taken in rapid succession from the impression cylinders by the delivery 
rollers, are fed alternately into the grip of one of two or more sets of carrying 
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tapes ane paldana, 01 so that first one set horton s and then the other may receive 
a printed sheet, and have time to deposit it on the table. 


| 2865. H. Grarron, Brompton-square, London, “ Roller and revolving 
| shutters.” — Dated 16th November, 1864. 
| 
| 
| 





For the purposes of this invention the laths are grooved or recessed at the 
back in order to receive strong wooden bands, and such bands are fixed by 
cement or otherwise in such grooves or recesses. One edge of each of the laths 
is made convex and concave; the other edge is made to correspénd in order 
that a shutter composed of numerous parallel laths may bend freely around a 
a r on which the shutter is wound. In some cases in each lath vertical 
slots are formed for the passage of thin metal bands, which are preferred to be 
of spring steel, though other thin metal bands may be similarly employed. 
These vertical slots are each formed with one side parallel or nearly so to the 
faces of the lath, but the other side of each slot is formed of two inclines which 
| meet in the middle of the slot, consequently each slot is wider at the edges o 
| the lath than in the centre, the object being to produce an undulating passage 
| from top to bottom of the shutter, so that a greater length of metal band may 

be received in each of the undulating passages through the shutter than the 

distance from top to bottom of the shutter, consequently this form of slot 
| permits the metal bands to coil up upon the roller, notwithstanding that they 

are at a distance from the surfaces of the laths, the metal band when within 
| the shutter being bent in alternate directions. In some cases at the ends of 
each lath there are pins or projecting axes, which pass or move in grooves in 
such manner as to admit of shutters constructed according to this invention 
winding into a roll without the use of rollers. In order to fix the spring 
barrel or box of a revolving or rolling shutter with greater facility the inventor 
forms and fixes the spring box in the following manner:—On the axis of the 
coiled spring a conical screw is formed, which will euter itself by the rotation 
of the axis, On the axis is fixed a disc or plate with holes through it for the 
passage of screws, so that, when the self-entering screw has been wound in, 
the plate is further fixed by screws. On the axis is a neb or hook, to which one 
end of the spring is attached, while the other end is attached to a neb or hook 
on the inside of the box or case. The spring is wound up by turning the 
barrel or box on the axis by means of a spanner placed on a projection on the 
barrel or case.— Not proceeded with. 


2:67. H. Grarron, Brompton-square. London, “ Machinery for cutting wood 
into mouldings, laths, dc.”-- Dated 16th November, 1864, 

This invention has for its object improvements in machinery for cutting 
wood into mouldings, laths, and other forms, and consists in the use and combi- 
nation of steel cutters, the facial lines of each cutter intersecting or being bent 
or inclined to each other.—Not proceeded with. 

Suerrarn, West Brompton, * Arrangements for the protection of 
watches, purses, and other valuables worn on the person.”—Dated Vith 
November, 1864, 

This invention consists in introducing loop holes or eyelet holes inside the 
pockets in coats, waistcoats, and trousers, through which a watchguard, or 
chain, or guard can be passed from the watch, or purse, or other valuable, 
and then either passed round the neck or fastened to a button secured on the 
inside of the garment. The Second part of the invention refers to the construc- 
tion of the said eyelet holes so as to render them suitable for the purpose 
required.—Not proceeded with, 





2872. J. H. Jounson, Lincoln's-inn-flelds, London, “* Treating the moulds or 

packets emg’oyed in the manusacture of gold leaf and other metal foils.” 
A communication.—Dated 17th November, 1864 

This invention relates to an improved mode of drying the moulds or packets 
of vellum leaves employed by gold beaters, and other metal foil manufacturers, 
whereby considerable economy of time and labour is obtained, while the work 
is performed in a more efficient manner than heretofore. The essential 
feature of this invention consists in submitting the moulds or packets occa- 
| sionally to the action of a vacuum, or partial vacuum, obtained either by the 
aid of the well-known air-pump, or in any other suitable or well-known 
manner, 

2875. H. Witsox, Victoria Wor Blackfriars-road, London, “ Machinery 
for moulding and planing wood.” — Dated 1ith November, 1864. 

This invention consists in constructing machines for moulding and planing 
wood with both the vertical and the bottom horizontal cutters, carried upon a 
| movable bed outside the tramework of the machine, while the top horizontal 
| cutters are carried to a shaft projecting beyond the frame and over the movable 
| bed, Thus all four sets of cutters are outside of the frame. The invention 
| also consists in combining with the arrangements above described a variable 
feed arrangement. This consists of a disc wheel by toothed gear from which 
the grooved rollers for advancing the wood to the cutters are driven; and in 
imparting motion to this disc wheel by means of a clothed friction pulley, fitted 
| on a shaft with a feather, along which the pulley is free to move so as to act 

on the dise wheel at any desired distance from the centre. By regulating the 
| position of the pulley, so will the feed be altered; the nearer the — y is 
| approached to the centre of the disc, the greater will be the speed of the feed. 
| The invention further consists in the employment of the feed arrangement 
| last described to regulate the feed in machines for moulding and in machines 
for planing floor boards. And, lastly, the invention consists in mounting the 
spindles or holders which carry the vertical cutters in frames with curved slots, 
which are capable of being set by means of screw bolts, or otherwise, so as to 
enable one or both of the spindles, and consequently the cutters they carry, to 
work in a vertical line or at any required angle therefrom. 

2877. Fisner, West Bromwich, ** Heating furnaces used wi the manufacture 
of  eelded ivon tubes,’’—Dated 18th November, 18 

This invention consists in dispensing with the fire-grate of the k hole or 
warming furnace, and in so constructing and arranging the said back hole ox 
warming furnace and the welding furnace, that the warming furnace shall be 
heated by the waste heat from the welding furnace. The inventor builds the 
warming furnace and welding furnace side by side in the ordinary manner, 
but he builds the warming furnace without any fire-grate. He builds the 
welding furnace in the ordinary way, excepting that he closes the end of the 
said furnace instead of making it communicate directly with the stack. He 
perforates the wall separating the two furnaces with a series of holes, through 
ats h holes +b flame and heated air from the welding furnace pass into the 
warming furnace, and from thence to the stack, By this arrangement the 
two furnaces are heated by the fire from one grate, namely, by the fire of the 
welding furnace grate.— Not proceeded wit 
2880. J. Benrenns, Philpot-lane, “‘ Means and apparatus for raising and 

drawing off Lquids.”—A communication.— Deted 8th November, 1864, 

It is, by this invention, proposed to raise liquids, say beer, from the cellar to 
the bar of a tavern, by the combined pressure of air and water, the apparatus 
by which such pressure is obtained and applied consisting of a metal tank or 
reservoir, divided horizontally into two unequal parts, or of two distinct reser- 
voirs, but in either case a tube, which the inventor terms the air pipe, leads 
from the top of the upper reservoir into the lower one. Another pipe leads 
from a water supply into the bottom of the upper chamber, and has a tap, the 
lower part of which may or may not be in connection with the air pipe above 
mentioned. Another pipe, also furnished with a cock, leads from the lower 
chamber to the cask or vat from which the liquor isto be raised or drawn, and 
finally, a pipe leads from the cask up to the taps in the bar. The action will be 
as follows On turning the tap on the pipe leading from the water supply, 
waiter rushes into the lower part of the upper chamber, the air in which be 
comes compressed, and, having no other exit, passes by the air pipe into the 
lower and smaller chamber, and when the pressure is ascertained (by means 
of a valve and index) to be sufficient, the water is turned off, and, if desired, 
the air tube is also closed, A supply of compressed air being now obtained in 
the lower chamber, the tap on the pipe leading to the cask is opened, and the 
air impinges on the liquid therein; now, if the tap in the bar be opened, 
vacuum is produced in the pipe leading up from the cask, which vacuum the 
beer or other liquid pressed upon by the air rushes up to fill, and passes into 
the receptacle into which it is to be drawn,—Not proceeded with, 

2884. M. Henry, Fle t-street, London, “ Apparatus for carbonising wood and 
performing other operations in which substances are triated by lame or 
heat, A communication. — Dated 18th November, 1864. 

One obje t of this invention is to carhonise wood. For this* purpose a 
movable covered chamber is employed, in which fuel is placed and burnt, and 
air is forced or driven under pressure into it so as to keep up combustion, and 
the flame or ignited gaseous products of combustion are discharged or projected 
directly from the chamber on to the wood to be carbonised, Water, steam, or 
other fluid may be torced in by and with the air, and being decomposed by the 
heat the resulting gases combine with the products of combustion, The 
chamber should be movable, vertically and horizontally 



































285.. W. CLARK, Sones, London, “ Balances for weighing letters and 
other light articies."—A communication. — Dated 18th November, 1864 
This invention cannot be described without reference to the drawings 


2837. W. Wits x, Newcastle-upon-Tyne, “‘ Manufacture of hats.”—Dated 
18th Novem ber, 1864. 

The First part of this invention has for its object the forming by machinery 
of a hat body of wool and other materials, in such a manner that the outer 
M art may consist of finer material than the other; and this is performed by 

hing to the carding engit or machine two pairs of feed rollers at a 
. suitable distance apart, driven by a shaft from the doffer, and connected by a 
lever with another shaft attached to the ratchet wheel of the hat-forming 
machine, described in the specification of a patent granted to the present 
patentee on the 23rd day of January, 1861 (No. 185), 80 that, by means of 
certain levers and suitable gearing, one pair of feed rollers can be stopped, and 
the other put in motion when, and as desired, The Second part of this inven 
tion consists of an improvement on the machine for hardening hat bodies, 
described in the specification of the before-mentioned patent. ‘The Third part 
of this invention has for its object the shaping of the brims of hats by means of 
pressure, 
2903. H. Wittas and G. Rick, Worcester, *‘ Sewing machines.”—Dated 21st 

November, 1864. 

This invention consists in the addition to sewing machines of the mechanical 
arrangements or combinations of parts described, which said arrangements, or 
combinations of parts, effect the winding of the thread on a shuttle spool by the 
action of the machine during sewing, so that, while the thread on the spool in 
operation is being used, another spool is being wound with thread ready to 
replace the onein use as soon as it is exhausted.—Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tuz Iron Trape: The Weekly Meetings: Moderate Supply of 
Orders: Workmen Well Engaged: South Wales Houses full of 
Orders—Picas : Steady Demand; No Decline in Prices—IRon- 
WworkKERS’ CONFERENCE AT TuNsTALL: The Financial Statement: 
The Proposed Courts of Arbitration—THE AMERICAN Inon TRADE: 
Great Fallina-off in the Demand—Coau: Diminished 
HARDWARE TRADES: Quiet: Strike of Nailers—Messrs, Couns 
AND THEIR TRADE MArK—DUDLEY AND MIDLAND GEOLOGICAL 
Society: Annual Report—Tue Ripnau Cartastropue: The 
Blame, where does it lie? : The Question Answered. 

In Wolverhampton on Wednesday there was a numerous and influ- 

ential representation of the iron trade, but that in Birmingham on 

the following day (yesterday) was manifestly influenced by the 
counter attractions of Ascot. The trade, however, was fairly repre- 
sented. The reports as to the condition of the finished iron trade 
were to the effect that the orders received in the week have not 
been more numerous than were those to hand last week. At the 
same time they have more than supplied the vacancies in the books 
occasioned by the working-out of specifications. In the past fort- 
night only little progress has been made in completing orders. The 
railway carriers complain that the falling off, during that period, of 
the quantity of iron shifted has been conspicuous. This is due to 
the combined influence of the Whitsuntide holidays and the hot 
weather. But the men are working throughout the hot weather this 
week with somewhat more regularity than usual, owing chiefly to 
the circumstance that last week they spent all their money holiday- 
keeping, and must now replenish their store by close application. 

Sheets are in good request, and first-class makers find no difficulty 

in realising full list rates. A spirited demand has just sprung up for 

hoops, owing, it is concluded, to the re-opening of the Southern ports 
of America. 

The agents in this district of South Wales finished iron firms 
report that the establishments they represent are full of orders, and 
that they are unable to accept speciticationsi for good bars under 
£7 10s. at the works. A quotation of this price was obtained for a 
firm here a day or two ago; but even at that high figure the offer 
was not to remain current longer than a post. ‘Ihe would-be pur- 
chaser conceived that the “7” was an error for “6,” and in his 
reply to that effect said that, at £6 10s., the quantity might be 
doubled. The reply he received was curt enough. At £7 10s. very 
few Welsh bars can be sold in the West Midlands, inasmuch as when 
the iron is delivered, it would have cost £8, and at that price very 
excellent Staffordshire can be obtained in a much briefer period than 
it would take to get bars from South Wales makers. 

Pigs have been sold at good prices. There is no general decline 
in the price of either home or foreign. There may have been 
exceptional instances in which 1s, 3d. a ton lower has been taken; 
but, as a rule, pig iron is worth, and is selling in most cases at, an 
advance of that sum, and even of 2s. 6d. a ton. 

At the Ironworkers’ conference at Tunstall, in North Staffordshire, 
the statistics produced show that, in the iron districts between Bir- 
mingham and Liverpoo), there are, in the works at which the 
men are connected with the union, 2,220 furnaces in and 357 out of 
operation. The latter include the furnaces at some works stopped 
for reasons unconnected with the men, and also the furnaces that are 
standing in North Staffordshire. The financial accounts of the 
Association of Ironworkers show that the receipts for the year, on 
account of strikes and trade disputes, amounted to £11,240 16s. 3d., 
and the expenditure to £10,224; leaving a balance on this fund of 
£1,015. On account of the Leeds strike the Brierley Hill executive 
sent away £8,679. Their expenditure on the lock-out was £4,500 
more, and £836 was spent in the emigration scheme. It was 
resolved by the conference to continue this scheme, confining, 
however, its operations to the British colonies. The proposed 
adoption of courts of arbitration, in connection with Lord St. 
Leonards’ bill, was gone into, and it met with favour, but its ulti- 
mate consideration was reserved for a future meeting. The Earl of 
Lichfield, who is actively engaged in collecting opinions and infor- 
mation from the working classes on the subject of arbitration and 
Lord St. Leonards’ bill, had an interview with a number of the men 
on Siturday last. 

juformation continues to be forwarded to this district by agents in 
New York of tbe very great falling-off in the demand at the 
American works. The general condition of the American iron 
interest is stated as follows in a dispatch dated Chicago, May 25th :— 
“The Iron and Steel Association re-assembled this morning, Presi- 
dent Ward in the chair. Several statistical reports from members 
as to the condition of their respective works were presented. W. B. 
Berger, of the Chenango (Penn.) Ironworks, said they would cease 
operations as soon as the present stock of material is exhausted ; 
C. Grant, of South-eastern Ohio, reported four rolling mills, with a 
capacity of 16,000 tons per annum, when running full time, but all idle 
now ; also 40 blast furnaces, which can produce 60,000 tons of charcoal 
pig metal, will this year produce about 30,000 tons per annum. Only 
about eight of these furnaces are now in blast. Out of nine blast 
furnaces in the State of Missouri, making annually, when in full 
blast, about 45,000 tons, but three are now running. Of four blast 
furnaces at and near Detroit, one only is in operation. Pittsburgh 
has 25 rolling mills, with a capacity of produce 800 to 900 tons of 
finished iron and nails daily. These mills are not averaging more 
than quarter time at present. There are five blast furnaces in that 
city, each having a capacity to produce 25 tons of pig iron per day, 
and but two of them are now out of blast. ‘The prcduction of bloom 
iron in the countries bordering on Lake Champlain, New York, is 
believed to be about one-third of last year. Many forges are idle, 
others working on half time. Other reports from districts repre- 
sented in the convention showed a similarly depressed condition of 
the iron business in all parts of the country, with hardly an 
exception.” 

Coal is in diminshed request as compared with the demand a 
fortnight ago. The reduction in the make of finished iron has chiefly 
contributed to the change. Tolerably full employment can, however, 
be obtained for all the colliers who present themselves at the pits ; 
and in the East Worcestershire district, where so much is consumed 
in the manufacture of pig iron, and whence, also, large quantities 
are exported, the demand is brisk. The same activity is displayed 
in the foreign trade in the Cannock Chase district. There was a 
tendency to rise in the price of coal up to last week, but the market 
is no longer taking that direction, but it cannot be said that prices 
are receding. 

By the passing of the Severn Junction and South Wales Railway 
Bill through Committee the rates of tonnage on coal from the 
Aberdare Valley and the Forest of Dean will be reduced, should the 
scheme be carried out, from 10s. 6d. to from 3s. 6d. to 4s. per ton. 
‘The price of these descriptions of coal in London will, thus be 
brought down 15 or 20 per cent., and the coal masters of the districts 
named will be much better able to compete with those of Newcastle 
and other parts of the kingdom. 

Quietness is the prevailing feature in the hardware trades of this 
district. Foreign orders are of less value now than they have been 
for some years, and the home trade is languid. In Birmingham 
there are instances in which manufacturers are making for stock. 
Most is being done in the edge tool and tube trades. In Wolver- 
hampton there is little change from last week, and in other parts of 
the district business is much the same. Generally, however, all the 
skilled hands who will work can find tolerably full employment. 
We stated last week that the nailers in the Sedgley district had 
accepted the reduction of 10 per cent. upon “ thousand” nails. 
Since then, however, the men have been holding open air meetings, 
and addresses have been delivered by members of the body. It was 
stated that the “hundred” workmen would assist their brethren to 
resist the reduction. Resolutions to strike work were adopted, and 
are now being carried out. There were symptoms of a similar 


eruption amongst the nail makers at Hales Owen, who were very , 





much dissatisfied at the remuneration they received, but they have 
not, as yet, openly broke out. 

Some time ago Messrs. Chubb, the well-known lock and safe 
makers, were compelled to take magisterial proceedings against two 
firms in Birmingham for using their lock escutcheon upon safes of 
an inferior quality. Messrs. Chubb seem still to be suffering from 
these practices, for they have lately made a motion before the 
Master of the Rolls for an injunction to restrain one, Frank Griffiths, 
from selling, under Chubb’s name, any safes not made by them, and 
from affixing to any safes not of their manufacture plates bearing 
their name. The injunction was granted. 

The annual meeting of the Dudley and Geological Society was 
held last week. It was stated that the field meetings had been 
highly satisfactory. During the year the society has consisted of 
thirty-five honorary, 115{ordinary, and 196 Field Club members. The 
financial statement showed receipts £177 9s. 6d.; expenditure, 
£161 3s.; leaving a balance in the treasurer’s hands of. £16 6s. 6.1. 
The report was adopted. 

We have been present at the inquests at Rednal and Shrewsbury 
upon the bodies of the twelve persons who, up to Tuesday, had died 
from the accident on the Shrewsbury section of the Great Western 
system and taking the evidence adduced on those occasion in con- 
nection with the appearance of the permanent way and the notched 
condition of the two front wheels of No. 5 (the leading engine) are 
satisfied that the plate-layers had probably as many as half a dozen 
sleepers scarcely shovel-packed at the time the train came up. The 


lons, having a depth of 15ft. The northern reservoir (divided 
from the two just mentioned by the great west turnpike, or mili 

road) covers an area of 12 acres, contains 29,000,000 gallons, and is 
24ft. deep. The western subsiding reservoir covers 2 acres, contains 
3,500,000 gallons, and is 15ft. deep. The western reservoir has an 
area of about 20 acres, contains 70,000,000 gallons, with a depth of 
25ft. The lower reservoir, about 23 acres, 107,000,000 gallons, and 
is 41ft. deep, the deepest of the lot. The supplementary reservoir 
near it covers an acre, holds 3,000,000 gallons, and is 20ft.deep. The 
great southern reservoir covers 40 acres, contains the large quantity 
ef 200,000,000 gallons, and is 35ft.deep. This statement shows that 
the combined capacity of these reservoirs is 530,000,000 gallons, the 
reservoirs themselves covering an area of 141 acres. At the last 
sitting of the River Tyne Commissioners, a report of the Dredger and 
River Works Committee, recommending that advertisements be 
issued inviting tenders for the construction of a new screw steamer 
hopper barge, was confirmed. The commissioners considered a 
report of the enzineer on an application from the Tyue Coal Company 
(Limited), to erect a wharf and staiths at Wallsend, for the loading 
and discharging of coals and merchandise. Mr. Ure had no objection 
to the proposition providing that no paling or other obstruction was 
erected in front of the river wall. Some communications bearing 
upon the subject were read, and a good deal of conversation took 
place. Ultimately, it was resolved that the necessary sanction, as 
far as it affected the commission, should be granted. Yesterday 
week, the ceremony of laying the foundation stone of new reservoirs 
i tion with the Hartlepool Gas and Water Company was 





ganger, we have reason to know, confessed on the right of the accident 
that he had furgot the excursion, which unhappily was au hour and 
quarter late. No.5 is ge sap a light engine, and her wheel 
base being only eleven feet she would readily find out a bit of defec- 
tive road, but for ordinary work she is a serviceable machine, and for 
a curved line most valuable. If the platelayers had done their duty 
there would have been no accident. ‘t is a pity that their concerted 
tales prevent any severer punishment being visited upon them than 
dismissal. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverProoL: The Atlantic Telegraph—LytHam Pirr—StaTE oF 
Trave: Leeds; Sheffield: South Yorkshire—Nortn Eastern 


District: The Cleveland Iron Trade: The Water Supply of 


Newcastle : River Tyne Commission: Gas and Water at Hartlepool— 
Scotrisn Topics: Trial Trip of the Iona: Port Glasgow: Royal 
Scottish Society of Arts: New Lighthouse; New Bridge at Harwich, 
Ge. 


To commence with Liverpool. We may note that amongst the 
<a by the Asia from Liverpool to Boston on Saturday were 

ir. Wm. Cunard, one of the directors of the Atlantic Telegraph 
Company, and Mr. Charles Lundy, an engineer in the service of the 
Magnetic Company. Mr. Lundy is empowered to make arrange- 
ments on the other side of the Atlantic for the reception of the cable, 
and takes out with him several tous of stationery, including message 
forms, &c. 

Resolutions have been passed by the various interests concerned 
for amalgamating the Manchester, Sheffield, and Lincolnshire 
Companies, the Stockport and Woodley Junction, the Stockport, 
Timperley, and Altrincham Junction, the Cheshire, Midland, and 
West Cheshire Railways ; and also to enable the Midland Company 
to become joint proprietors in the same undertakings, together with 
the Garston and Liverpool Railway and the Liverpool Central 
Station. The Great Northern has also an interest in the new Cheshire 
lines mentioned. 

Accidental circumstances prevented our recently noticing Lytham 
new pier. It is an elegant and lightly-built structure, a little over 
900ft. long. This takes it out to the low water line. At the first 
glance the impression is created that the pier is hardly stout enough 
to resist the winter wind and wave; but a closer examination of the 
design and build shows that the architect (Mr. E. Birch, C.E., of 
London) understood his work. Indeed, the pier will only be 
subjected to a slight tidal influence, as it is some forty yards beyond 
the reach of the channel of the Ribble, whose estuary commences at 
this point. For the accommodation of boats and steamers landing 
from Southport or elsewhere, there will be a supplementary pier or 
pontoon at the end. At the entrance there are toll-houses and pretty 
iron gates, and immediately inside there is an area of about 150ft. 
square. The pier then continues to the head at a uniform width of 
18ft., and at the end there is another area, and a commodious recep- 
tion house. At intervals of 250ft. there are semi-circular recesses 
and handsome gas lamps. On each side, along the whole length, 
there are seats with sloping backs of bright wire. The footroad is of 
planks laid across and covered with gravel, all the other portions of 
the pier being of iron. The supports, for instance, are cylindrical 
iron columns in couples at regular intervals, and the intersecting 
open work below is also of iron. Altogether, the pier is a great 
ornament to the beach, and will no doubt prove a great convenience 
to visitors. It is the property of a limited liability company, com- 

osed, chiefly, of the inhabitants of the locality. 1,200 shares were 
issued at £5 each, and so well was the project received that every 
share was taken up without a prospectus or advertisement. The 
scheme was mooted some time ago, but active steps were not taken 
towards carrying it out until the remarkable success of the Blackpool 
and Southport piers was apparent. There was no difficulty in 
obtaining the sanction of the Ribble Navigation Company, the 
Admiralty authorities, or Colonel Talbot Clifton, the owner of the 
land, and the first pile was driven last June. The contract was 
taken by Messrs. Laidlow and Sons, contractors, of London and 
Glasgow. It is hoped there will be a large traffic between Blackpool 
and Southport, which are only a few miles off, but in opposite 
— and already steamers are preparing to ply between the 

aces. 

While some of the Leeds forges are fairly employed, others are 
complaining of a scarcity of orders. Merchants’ iron, however, con- 
tinues to sell pretty freely. There is a tolerable amount of business 
being transacted in the tool trade The engineers are moderately 
engaged in the execution of orders, but a little mortification is felt in 
the district at the fact that a French firm has obtained the order of 
the Great Eastern Railway for some twenty large locomotives. At 
Sheffield no orders worth naming have come to hand from the home 
markets, and there is no change of importance to notice in other 
markets. The tendency of business, except in the American and 
Australian markets, is towards dulness. The home markets, which 
are dull at present, are expected to continue inactive and unsettled 
until after the parliamentary elections. In South Yorkshire the iron 
trade displaysa fair amount of activity, and the prospects of the dis- 


‘trict are encouraging. At the Yorkshire Iron and Steel Works, at 





Penistone, improv ts and ext are being rapidly pushed 
forward, so that it is expected that in a few months the number of 
hands at present employed will be doubled. The company are busy 
in the manufacture of rails and plates, as well as Bessemer steel. At 
Milton, , and Worsboro’, business is also active. 

From the north-eastern district we learn that the Cleveland iron 
trade continues brisk. The tone of the market is healthy, and there 
is little to report. Owing to the late demands makers have scarcely 
any stock, the consequences of which is that delivery is delayed until 
cnkere are executed. The consumption of iron is now exceedingly 
large, and preparations are being made in all parts of the district to 
meet the great demand. This, however, does not in the least affect 
prices, for it is generally believed, by persons eminently qualified to 
Judge, that the productive power may advantageously be very consi- 
derably extended, and still the ot near will find a ready market. 
Of ninety-one furnaces in the Cleveland district seventy-four are now 
in blast, and there are twenty-five building. ‘Lhe following 
details as to the reservoirs of the Whittle Dean Water Com- 
pany, which supplies Newcastle-on-Tyne with water, will be 
read with interest:—The great northern reservoir covers an 
area of 60 acres, contains 110,000,000 gallons, and is 25ft. a. 
The northern subsiding, adjoining, about 3 acres, 8,000,000 gal- 





in 
performed by Mr. J. A. West, of Western Lodge, Durham, in the 
presence of a large and influential company. The reservoirs are 
situated near the village of Hart, at an elevation of 170ft. above the 
level of the sea. They are capable of containing 25,000,000 gallons 
of water, and are supplied by a spring which is estimated to fill the 
reservoirs in twelve hours. Messrs. Martin and Fenwick, of Leeds, 
are the engineers, and Mr. G. Ad of Edinburgh, the contractor 
for the works. ‘The estimated cost of the works is £12,000. 

We turn to Scotland. The steamer Iona, after having been 
thoroughly overhauled and repainted, has “run the lights” between 
Cloch and Cumbrae at a speed of 20} miles per hour. At the last 
sitting of the Port Glasgow Harbour Trust, the minutes of the 
Harbour Works Committee were read and agreed to, which showed 
that four punts for the dredging operations had been purchased at 
£35 each, and a dredger hired at £7 per day. Also that the contract 
of Messrs. Yuill and Co., of Glasgow, of £1,100 for the supply of a 
steam crane, had been accepted, and that instructions had been 
given to ascertain what the cost of a draw-bridge across the harbour 
mouth would be. At a recent meeting of the Royal Scottish Society 
of Arts, the secretary (Mr. Bell) read a paper communicated by 
Mr. James Milville Balfour, provincial marine engineer of Otago, 
giving a description of a“ pneumatic floating dry dock,” proposed 
to be constructed in Otago Sechour for the purpose of lifting vessels 
for examination and repairs. Mr. Thompson, Mr. Sang, and others, 
expressed their conviction that the dock, or pontoon proposed by 
Mr. Balfour, would require to have some additions made to it to 
secure the safety of vessels, which would otherwise capsize as they 
were lifted up by means of the machine described by Mr. Balfour. 
The paper was remitted to a committee. The Cumbrae Light Trust 
having, by dredging, considerably widened the channel opposite 
Garvel point, have resolved to erect a lighthouse there for the 
guidance of vessels which might otherwise, in ignorance of 
what has been done, keep in the old course while going up 
or down the Clyde. The work has been contracted for by Mr. James 
Barnard, of Greenock. It will consist of a platform placed on green- 
heart piles of 50ft. in length, about 500 yards below high-water 
mark, bearing a circular turret of cast-iron, containing a room for 
the keeper and surmounted by a lantern similar in construction to, 
but of course much smaller than, that of the Cloch, and to be 
lighted in the same manner. The whole structure will be about 
3u0ft. in height, and will serve as a beacon by day. Certain diffi- 
culties in the way of proceeding with the erection of a new bridge 
over the Teviot, at Hawick, between the Sandbed and the gas works, 
have now been satisfactorily removed, and the work is being pro- 
ceeded with. ‘The obstacle was a want of sufficient funds, 
as the various contributions fell a little short ot the esti- 
mated cost, which is almost £1,800. The contractors for the 
work are Messrs. Marshall and Ballantyne, and the bridge is to be 
completed by the 1st October. There is little difficulty in sinking 
the piers, as the channel of the river is usually very dry in summer, 
owing to the water being drawn off by the Wilton mill lade. 








THE METAL MARKET. 

Ralts continue in excellent demand at £7 10s. to £7 15s. per ton. 

Correk.—More inquiry. Burra Burra, £91; and Kapunda, £92 per ton. 

Tin.—Dep: . Banca at £94, and Fine Straits £91 per ton. 

Tin PLaTEs in good demand. Coke 21s. 6d., and Charcoal 27s. per box. 

Leap.—A good businessdoing. English, £19 5s. per ton, and Soft Spanish, 
£19. 
SPELTER.—But little doing. 
S1uictan £22 15s, per ton. 


Old Broad-street, London, E.C., June 14th, 1865. 


Moarte and Co. 








PRICES CURRENT OF TIMBER. 

















1864. , 1865. 1864. 1865, 
Perlood— 4 2 £8 £ 8£ & Perlood@— 4 2 £26) 4 58 £ & 
Teak... ..ccceseeeee 12 01310 12 10 13 10}| Yel. pine per reduced C. 
Quebec, red pine .. 310 415) 310 4 15|| Canada, Ist quality 18 0 20 0) 17 018 0 
yellow pine.. 215 315, 310 4 10) 2nd do... 13 01410} 11 0123 0 
St.John, N.B.,yel.. 0 0 0 0/0 O O O|| Archangel, yellow 13101410] 13 0 1310 
Quebec, oak, white... 5 5 6 0/6 0 7 || St. Petersbg.yel... 11 013 0 ll 0123 0 
seecee 310 410/310 410)/ Finland .......... 8 01010 81010 0 
0 0/0 0 O O|| Memel ..........10 015 0] 10 015 0 
5 0/310 5 0O|| Gothenburg,yel... 10 011 0; 10 O11 0 
6 5|310 610 white 9 © 910 9 0 910 
310/210 315)! Gefle, yellow...... 10101110] 101011 10 
4 0/3 5 4 0O|| Soderhamn ...... 91011 10 910 10 10 
310|}3 0 3 5|/| Christiania,perO 
215/232 8 215 ian. by Soyo tas 023 0] 21 023 0 
810/5 060 pi& +. yellow 
60;5060 eck plank, Dnts 
0 0/0 0 0 O||  perdoft. din... 5 om 2 8] 0% 1 6 
8 0| 510 6 10)| Staves, per standard M. 
910| 8 0 8 lv || Quebec, pipe...... 60 0 659] 65 070 0 
Deals, per C., 12ft. by 3 by 9in. punchon 18 0 190] 18 020 0 
Quebec, wht. spruce 14 18 0/15 10 18 10 || Baltic crown}, 200 0220 0/170 0 1800 
St.Jhn,wht.spruce 13 015 0/14 01510 Pipe....se+s 


Tue Paterson (N. J.) Press says that the business of that thriving 
town is to be increased by the establishment of a factory for the 
manufacture of silk plush velvet, which will be a novelty in the 
United States. 

Tue Borers unper THe Houses or Partiament.—There are 
several boilers, for the purpose of heating and ventilating the 
Houses of Parliament, placed at the basement of the building. Some 
time ago it was reported that these boilers were getting Into a very 
dangerous condition, and we now learn that they have been placed 
under the charge of the Manchester Association for the Prevention 
of Steam Boiler Explosions. Mr. Lavington E. Fletcher has lately 
made an examination of the boilers, with a view of putting them on 
a safe footing. , ; 

New Catoric Enainet.—A caloric engine, which 3 some 
peculiarities, has been recently invented in Germany. Its nog, od 
consists in pumping atmospheric air into an air-tight furnace, for 
the support of the fuel, which is introduced previously, and must be, 
from time to time, renewed. The combustion is effected within a 
fireplace of refractory clay, surrounded at some little distance by the 
closed cylinder which constitutes the furnace. The atmospheric air 
keeps the fuel in a state of such intense ignition that, at a pressure 
of four atmospheres, it will fuse wrought irop, and will change cast 
into malleable iron; it is, at the same time, greatly expan ed by 
the high temperature. The g products of cor tion, 
mingled with a small quantity of steam—introduced chiefly with 
the object of lubricating the pistons—move two pistons of peculiar 
construction. After doing its work, the heated air into the 
atmosphere perfectly free from smell. There is a great tendency in 
this engine to acquire a very high velocity, since the combustion 
augments in intensity in proportion to its speed —Artizan. 
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ORIENTAL ENGINEERING. 
No. II. 

Ir is almost invariably the practice in India, even on 
very small works, to mix the mortar in a gawnie, or mill, 
worked by bullocks, the mill consisting simply of a masonry- 
lined circular trough of about 1din. wide, and of the same 
depth, traversed by a heavy stone wheel, which wheel, 
being dragged round by bullocks, is supposed to mix and 
triturate the mortar. This process, it cannot be denied, is 
most effective if continued for a sufficiently long time, it 
establishes a thorough admixture of the lime and sand, and 
breaks any cores or lumps of the former that may have 
escaped being completely calcined. This is all that the 
grinding can or does effect, but the general impression of those 
who use the mills is that the sand is triturated as well as the 
lime. Such is not the fact, however, and, even supposing it 
were so, no possible good could result therefrom. Sand of 
any degree of fineness or coarseness can always be found, 
and generally sufficiently clean and sharp, to bind most 
thoroughly with lime. lf any engineer in India will take 
a small quantity of mortar from a mill after five hours’ 
grinding with a half-ton stone, he will find that the sand is 
in exactly the same condition as when it was put into the 
mill, not a grain will have been crushed. This stands to 
reason indeed, for a wheel of, say 3ft. diameter, affords so 
large a bearing surface,.and the weight is so distributed 
over the sand in the mill that no particular grain can be 
subjected to its ultimate crushing force. The proof that the 
sand is not triturated is within the reach of every one who 
has charge of works, and is sufficiently easy to establish. 
Government are so very conservative in all, even the petty 
details of administration, that no one can be surprised at 
their officers, who have but little liberty of judgment or 
action, adhering to old and mistaken ideas, for the truth is 
that the latter have but little choice in the matter, so ham- 
pered are they by routine and standing regulations. Why 
or wherefore engineers serving in India under private com- 
panies should follow in the steps of those who have gone 
before, when their practice has been erroneous, is, how- 
ever, not so easy to comprehend, and this system of grind- 
ing mortar as above described, is perhaps the greatest, and 
is certainly one of the most expensive of all the errors that 
engineers have allowed themselves to fall into. If Govern- 
ment and private companies were to direct their officers to 
have the lime triturated before it is mixed with the due 
proportion of sand, a considerable saving of bullock power, 
and consequent expense, would certainly be the result ; a 
small light grinding mill of the ordinary pattern could be 
worked by a single bullock, and the mixing process could 
either be effected by men with hoes, or in a pug-mill of 
the usual form, turned by another bullock, whereas, one of 
the gawnies now in general use requires sometimes as many 
as three pairs of bullocks to work it, When it is under- 
stood that a single gawnie, of ordinary size, worked with 
such extravagance of power, yields from 30 to 40 cubic 
feet of mortar per diem, supposing it to be filled twice in 
the day, which is the ordinary usage, it will at once be ap- 
parent that the adoption of proper mills would be followed 
by a large saving of expense. 

Bricks.—In most other countries bricks are used as a 
substitute for stone when the latter is not easily available, 
or is only to be procured at considerable expense; but in 
India, where stone is generally abundant, bricks are often 
used, and, in fact, are generally preferred to stone by natives 
for domestic purposes; the reason being that most of the 
native bricks are simply sun-dried masses of mud, and can 
be made by any ryot, with the assistance of his wife and 
children, the only outlay necessarily incurred being for the 
purchase of a small quantity of straw, or litter, to mix with 
the clay. 

The cutlguity of sun-dried bricks is very great ; indeed 
the remains of what is supposed to be the Tower of Babel 
is chiefly composed of large rectangular blocks of indu- 
rated clay, set in a material somewhat resembling asphalte. 
This fact bears testimony not orily to the antiquity of 
brickmaking, but to the durability of what might be at 
first assumed a most unsubstantial material. Sun-dried 
bricks are of much more general use in those districts of 
India where there is a light rainfall, and when a traveller 
comes to a village consisting of flat-roofed houses built of 
these bricks, he may conclude that the rain is either ver 
scanty in that locality, or is not continuous for any consi- 
derable portion of the year—the truth is that sun-burnt 
bricks are very perishable if exposed to continued rain. 
These bricks are made in wooden moulds, but no regular 
dimensions seem to be observed throughout the country. 
The mould is probably made by a village carpenter, who 
does not necessarily possess a rule or measuring instrument 
of any kind, and, therefore, uniformity of size is almost 
impossible. The ordinary rectangular bricks generally 
average ldin. x 10in. x 3in., but are to be found of all 
sizes and proportions. Another form of brick, equally 
common with the rectangular one, is the semi-cylindrical. 
The process of its preparation is even simpler than that of 
the rectangular brick. A quantity of earth is mixed up 
with the requisite quantity of water and straw, the native 
then shapes this out on a level piece of ground, in long 
lengths of a semi-circular section, the diameter of this semi- 
cylinder being about lft. He then cuts this up into lengths 
of 15in. or 18in. long, according to the thickness he wishes 
the walls to be, and in this state leaves it for some days to 
dry. The disposal of these bricks in the work is a very 
simple matter. They are laid in stiff mud in courses, with 
their flat side downwards, and breaking joint with the 
bricks below, and generally the walls are not made more 
than one brick in thickness. 

A sufficiently good clay for the manufacture of ordinary 
burnt bricks is to be found in most parts of India ; but the 
care and knowledge necessary to produce anything like a 
really good sound brick is rarely given, even by those whose 
interest it should be to make the most of the materials 
at their disposal. The native brickmakers supply, at a 
low cost, burnt bricks that are considered sufficiently 
durable for the construction of dwelling houses, but these 





are really not much better than the common unburnt bricks 
described above ; they are brittle and porous, and unless 
when laid in good mortar and plastered, have but little 
durability. Like the unburnt bricks, the better kind are 
made without much regard to dimensions. If they are 
required for Government work they are ordered of a speci- 
fied size, that they may suit the dimensions of the walls 
they are intended for; but if the brick-burner be left to 
himself he will adhere to the old native pattern. 

The native burnt bricks average in size 9in. x din. x 
1tin., and, however they may vary in proportions, they 
seldom exceed 11in. or 14in. in- thickness. The reason of 
this is that the natives cannot, for want of proper fuel, or 
for some other good reason, succeed in burning thicker 
bricks quite through to the centre. Some bricks, hardly 
inferior in shape or hardness to any in England, have been 
made by English engineers for their works, but the outlay 
necessary for the establishment of brick manufactures on a 
large scale can only be justified by very important and ex- 
tensive works, whilst the preparation of good bricks in 
small quantity would be found very expensive in most parts 
of India. 

The native mode of making burnt bricks does not, except 
in one particular, differ greatly from the English system. 
In England it is found necessary to subject the earth, be- 
fore it is worked, to the action of frost. It is dug in 
autumn, and carried to a piece of ground previously 
levelled for its reception. Here a quantity of breeze is 
added to it, to assist in the burning of the bricks, and 
sometimes the addition of sand is found necessary, where 
the clay is too stiff—for bricks made of a very tenacious 
clay are apt to fall to pieces during the process of burning. 
The clay, with the sand and breeze, is mixed with water, 
and exposed to the action of frost. The whole of the 
mixture is finally tempered, pressed together, and covered 
up to preserve it from further action of the weather ; and 
after this process has been completed the earth is mixed in 
a pug mill, and is then ready for use. 

The Indian process does not involve half this trouble. 
The earth is simply dug out, tempered, and mixed with a 
due proportion of straw or litter, and is then moulded in 
the ordinary way. The native brick burner does not un- 
derstand the use of benches and barrows, nor is his mould 
like that used in England. It is a simple frame, formed 
of four pieces of board, without either bottom or top. 
Having selected a level piece of ground and swept it clean, 
the moulder sits down, a boy supplies him with clay ready 
kneaded, and then simply placing the mould flat on the 
ground, he presses a quantity of clay sufficient to make one 
brick into it; then, withdrawing the mould, he leaves the 
brick to dry on the spot where it was moulded. After 
each operation the mould is either dusted with dry clay, or 
is plunged into water, to prevent the earth from adhering 
to it. In a few hours the bricks are firm enough to admit 
of their being handled, they are then turned up on edge, 
to expose them to the further action of the air, and so they 
are allowed to remain for a couple of days, whan they are 
ready for burning. For the latter process a piece of sloping 
ground is selected, and on it the bricks are packed into a 
clamp, with alternate layers of straw. They are placed on 
edge in the direction of the slope, so that when the clamp 
is lighted at the lower end, the draught passes up through 
the bricks, traversing the clamp from the lower to the 
upper end. With such an imperfect arrangement, and 
such an indifferent fuel, it is no wonder that the bricks are 
brittle and porous, and there is not much difficulty in 
comprehending why the ordinary class of brickmakers 
cannot produce an article more similar in form or texture 
to our English bricks, 

The manufacture of tiles is, in most particulars, con- 
ducted in the same manner as that of bricks. The earth is, 
however, _—- for the purpose by having all gritty 
matter and impurities separated from it before the moulding 
is commenced. This the natives do by reducing the clay to 
an almost liquid state by the addition of water; this paste 
is allowed to stand till the heavier portions have sunk to 
the bottom, when the more fluid part, holding the earth in 
suspension, is drawn off. This is again allowed to stand 
till nearly ail the clay has subsided, and when the water is 
again run off, the purified earth remains behind ready for 
use. Before however it is fit for the moulder, a due pro- 
portion of straw is incorporated with the earth, and the 
whole is tempered to the proper consistence. It is not to 
be understood that the purifying of the earth is considered 
necessary for all tiles, Those in general use amongst the 
natives for their own houses are made of the ordinary brick 
clay, and are exceedingly primitive devices. They are 
flat tiles, of about 9in. long by 4in. wide, with raised sides, 
and are, in fact, shallow troughs, slightly narrower at one 
end than the other. The lower course is laid with the flat 
part of the tile under, and the next course is reversed, each 
row covering the side joint of the tiles underneath. This 
constitutes single tiling of the native fashion, and is found 
to be rather imperfect protection against either heavy rain 
or sun, ‘Those who can afford the expense generally add a 
second covering of tiles, if indeed the roof framing will 
admit of the weight. Government offices, and most build- 
ings of the better class, are covered with what are generally 
called round tiles. They are always made of the Best clay, 
and are shaped like the frustrum of a cone cut in two. To 
make a tile of this kind the moulder throws a lump of cla 
on his wheel, he then shapes the mass into a tubular vessel, 
slightly conical towards the top, of about 4in. diameter and 
9in. high. This he cuts into two from top to bottom, thus 
making two tilesatonce. Tiles, of whatever kind, are dried 
and burnt in exactly the same manner as bricks. 

Panis.—The works of the new termivus of the Northern Line of 
France are nearly completed. Covering an area of 30,000 square 
metres (nearly 7} acres), the building is composed of five principal 
parts; in the centre the great ball, on the left the departure 
saloons, and beyond that the lobbies; on the right, the arrival 
saloons and the covered carriage sheds. ‘his last portion cannot 
be commenced till after the demolition of the ancient station and 
the temporary installation of the service in the new buildings. The 
lateral fecade adjoining the right pavilion consists in a series of 
arches resembling the system adopted for the great hall, and afford- 


ing to the public ready access to the several arrival departments.— 
Builder, 








THE GOVERNMENT REPORT ON THE MONT 
CENIS RAILWAY. 


As we mention elsewhere, Captain Tyler, R.E., has been 
requested by the Board of Trade to inspect and report upon 
the railway over Mont Cenis, now worked by means of 
locomotives on Mr. Fell’s plan. The following is his re- 
port, in extenso, as addressed to the Secretary of the Board 


of Trade :— 
No. 1, Whitehall, June 12th, 1865. 

Sim,—I have the honour to report for the information of the Lords 
of the Committee of Privy Council for Trade, that, in compliance 
with the instructions contained in your minute of the 4th Febru 
last, I have visited the Mont Cenis, and have witnessed the t 
referred to in Mr. Fell’s letter of the 18th January last to Sir Charles 
Wood, upon the experimental railway which has been constructed 
on the French side of that mountain, and I now beg to report the 
result of those experiments as far as they have gone, and my 
opinion thereon. 

There is at present a break of 47-6 English miles, from St. Michel 
to Susa, in the railway communication between France and Italy by 
the Mont Cenis route, and the contract time allowed for travellin; 
by diligence between those two places is nine hours in summer, ani 
ten and a-half in winter. The passage of the mountain, which may 
be said to commence on the French side at Lauslebourg, is by an 
excellent road 9 to 10 metres (say 30ft. to 32ft.) in width, and onan 
average gradient of 1 in 13, but the traffic is much impeded during 
the winter season by snow, and considerable risk is incurred in some 
states of the weather, from the fall of avalanches and from the diffi- 
culty of guiding the heavy diligences over snow and ice in the de- 
scent. During portions of the winter, indeed, the service is per- 
formed by sledges, and the time occupied by the journey is uncer- 
tain, depending upon the state of the weather. 

To save time, and to obviate the inconveniences of this passage, 
the grand tunnel of the Alps is, as their lordships are aware, in course 
of construction between Modane and Bardonnéche, for a length of 
12,220 metres (7°593 miles). I took the opportunity of visiting this 
tunnel, and I found that headings had been driven for 2,011 metres 
from Modane, and 2,700 metres from Bardonnéche, leaving 7,509 
metres (about 4§ English miles) to be pierced. The boring ma- 
chines in this tunnel, ingeniously contrived by Messrs. Sommeiller, 
Grandis, and Grattoni, are worked by air, which is compressed to 
five atmospheres by water-wheels in the valley below, and about a 
mile and a-half distant from them; and the headings are formed by 
successive explosions of gunpowder in the usual way, as soon as 
holes about 3ft. deep have been formed (and tamped) in the rock. 

To give av idea of the nature of the work, I may state that 400- 
horse power* was being exerted by five of these water wheels at 
Modane when I was on the spot, to provide 27-horse power, work- 
ing nine jumpers at the face of the excavation, and to afford indif- 
ferent ventilaton (except at the spot where the boring machine was 
at work) to the interior, while £8,000 or more had been recently ex- 
pended in constructing cylindrical boiler-shaped reservoirs for 
compressed air to contain a supply sufficient for about half a day’s 
working in the tunnel. These reservoirs are to be filled during the 
intervals when the boring machines are not at work. 

Looking to the rate of progress which has hitherto been effected, 
and the probable nature of the rocks, it cannot be expected, without 
taking into account avy extra difficulties of ventilation, or from 
water which may be encountered, that this tunnel can be completed 
in less than from seven to eight years. There are other works also 
on the permanent railway as at present projected, including other 
tunnels, which will occupy many years in construction. 

Under these circumstances, Mr. J. B. Fell has proposed to the 
French and Italian Governments, on bebalf of Messis. Brassey and 
Co., to construct a railway from St. Michel, over the Mont Cenis, to 
Susa, to be used pending the completion of the grand tunnel, and 
the permanent railway to be connected with it. 

Mr. Fell has asked for no pecuniary aid from either of those 
Governments, as the association with which he is connected are 
confident of being able to make a profit out of the work, besides 
reimbursing themselves for their outlay in capital and interest, by 
the time the tunnel is completed, with the following rates and fares 
which have been provisionally sanctioned for the whole period of the 
concession, viz.:—Per passenger: coupé, 27f.; first class, 25f. ; 
second class, 22f.; third class, 18f. Merchandise, per ton: grand 
vitesse, 77f.; petite vitesse, 40f.; in special cases, 20f. 30c. But 
the gradients contemplated were such as could not be surmounted 
by any locomotive engine working with a load, on the ordin 
system of trusting to its weight for adhesion between its wheels an 
the rails, and it was considered that the best method of obtaining 
extra adhesion would be by the revival of a system long since 
patented, but never carried out, of adding a third rail between the 
ordinary bearing rails to be acted upon by horizontal driving wheels 
on the engine. 

A locomotive engine was accordingly constructed from one of a 
number of designs which have been patented and described by 
Mr. Fell, with two pairs of horizontal as well as two pairs of ver- 
tical driving wheels, and on experimental line, 800 yards long, was 
jaid down in Derbyshire, on the Cramford and High Peak Railway, 
with the permission and assistance of the London and North- 
Western Railway Company. 

The gauge was 3ft. 7fin., and there were 180 yards of straight 
line on a gradient of 1 in 1°35, and 150 yards of curves, with radii 
of 2} and 3} chains, on a gradient of lin 12. The third rail upon 
this line, to be clipped between the horizontal driving wheels of the 
engine, was laid on its side, 7}in. above the other rails. In the 
course of a series of experiments, carried in from September, 1863, 
to February, 1864, the first engine that was constructed, working 
up to a pressure of 120 1b. to the square inch, never failed, as I am 
informed, to take a load of 24 tons up ‘the above inclines and 
round the above curves, and its maximum load was 30 tons. The 
outer cylinders, working on the four vertical wheels, which carried 
16 tons when the engine was fully loaded, could only draw up, 
besides the weight of the engine, a loaded wagon weighing 7 tons ; 
while the inside cylinders, acting upon the horizontal wheels,ywhich 
pressed with 12 tons against the middle rail, enabled the engine to 
take up 24 tons on the same day, and under the same conditions. 
The inside cylinders alone were able to carry up the engine itself 
round the curves, and they exhibited the power of taking up alto- 
gether 17 tons, as against 23 tons for the outside cylinders—which 
were nearly in proportion to the pressure and weight upon the hori- 
zontal and vertical wheels respectively. 

As I shall have occasion to describe this engine in detail hereafter, 
with its further performances, I will only add here that the experi- 
ments on the High Peak Railway were so successiul that it was 
determined, with the permission of, and for the satisfaction of, the 
French Government, to repeat them on a larger ecale on the slopes 
of the Mont Cenis—the Italian Government having undertaken to 
grant a concession to the promoters for the south side of the moun- 
tain, conditionally on a i . btained from the French 
Government for the other side, and the French Government having 
promised their concession, after some correspondence and delay, on 
the condition of the practicability of the scheme being demonstrated, 

The experimental line which has now been constructed on the 
Mont Cenis is situated between Lanslebourg and the summit, com- 
mencing at an elevation of 1,622, and terminating at an elevation 
of 1,773 metres (or 5,815 English feet) above the sea. It is nearly 
two kilometres, or a mile and a quarter, in length, and rises for 
the whole of that distance with a mean gradient of 1 in 18, the 
maximum gradient being 1 in 12. It passes round a sbarp corner 
joining two of the zigzags of ascent, on a curve with 40 metres, or 
about 2 chains radius; and except at this point it is laid on the out- 
side of the road, occupying a width of 34 to 4 metres and leaving 
5 metres and upwards clear for the road traffic. 

The portion of the road which remains appears to be quite 
sufficient for the circulation of the existing traffic. ‘The diligences 


* As I was informed on the spot, though the amount appears to be large. 
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and other conveyances traverse the mountain with no more diffi- 
culty than before, and with the additional protection of the railway 
fence between the road and the precipice. Less inconvenience has 
been experienced than was anticipated from working the locomotive 
engines so near to the public road; and as the same horses and 
mules are for the most part employed upon the mountain they will 
become more and more accustomed to the noise of the engines and 
trains. During three months of working no accident appears to 
have occurred. The traffic on the road will, of course, be compara- 
tively inconsiderable after the opening of the railway, and there 
can be no doubt that the portion of road remaining for it will then 
be amply sufficient for all purposes. 

This experimental line has been purposely constructed on the 
most difficult portion of the road on which it is proposed to leave 
the railway without covering, and it was well tested as to the diffi- 
culties arising from snow during very severe weather in the early 
part of the present year. The result could hardly have been ex- 
pected. Better adhesion was obtained on the rails in the winter 
than can be looked for in the summer season. ‘The snow when re- 
moved from the rails in hard weather left them dry and in good con- 
dition, while the peculiar dust of the roads, especially when mixed 
with water, reuders them comparatively greasy or slippery. 

This line is laid on a gauge of 1:10 metre (or 3ft. 7%in.), 
with rails borrowed from the Victor Emmanuel Railway Company, 
of the I section, weighing about 75 1b. to the lineal yard. The 
bearing rails are fished at the joints, and are supported in cast iron 
chairs, which are spiked in the ordinary way to transverse wooden 
sleepers, 3ft. apart. The only peculiarity (besides the steep gradients 
and sharp curves) consists in the addition of a middle rail (of the 
same section) which is laid on its side between the other two, and 
at an elevation (to its centre) of 7}in. above them. This rail is sup- 
ported partly on cast and partly on wrought iron chairs, weighing 
20 Ib. each at the joints, and 16 1b. each at the intermediate spaces. 
These chairs are now 6ft. apart on the straight line, and from 2ft. to 
3ft. apart on the curves, and the joints of the middle rails are not yet 
fished. But it is intended to add fish-plates immediately to the 
joints of these rails, and when the line is laid permanently to place 
the chairs 3ft. apart on the straight line, and Ift. 6in. apart on the 
eurves, besides securing them to the longitudinal timbers on which 
they rest by means of through bolts. The longitudinal timbers are 
8in. deep by 12in. wide, and they aro spiked to the transverse 
sleepers. ‘They will be more securely affixed to them in the per- 
manent road. 

The above rails are unfavourable for use as intermediate rails, 
because the horizontal driving wheels of the engines only bite upon 
projecting parts of the squarcd edges of their section, and they are 
not of the best quality for affording adhesion, but it was an advan- 
tage to be able to procure them in the country, and it may be con- 
sidered that the rails which will be specially supplied for the per- 
manent line will, at all events, not be less efficacious. 

The whole line from St. Michel to Susa will be on average 
gradients (supposing the culminating point in the middle) of 1 in 
25°6. The steepest gradient will be 1 in 12, and a middle rail will 
be added to the permanent way for all gradients steeper than 1 in 25. 

Out of 1,960 metres on the experimental line, there are 850 metres 
of curves, in 450 of which the radius of curvature varies from 84 to 
40 metres; while in the remaining 400 the radius measures 10() or 
more metres, The proportion of curves on the whole line between 
St. Michel and Susa will be much less, and Mr, Fell proposes, by a 
happy idea, to modify the gradients on the sharper curves, and to 
make the gradients on the straight portions of the line contiguous to 
them more abrupt, though not steeper than 1 in 12. The extra 
assistance that would otherwise be afforded in consequence of the 
friction of the engine and vehicles in passing round the worst 
curves will thus be partly avoided, and the tractional resistances 
over the different parts of the line will be more nearly balanced, 
because the sharpest curves and the steepest gradients will not 
occur anywhere at the same point. 

There will be ten level crossings of the road, and six of them on 
gradients steeper than 1 in 25. The middle rail will be left out at 
the point of crossing in some of these cases, and will probably be 
passed by ramps (for animals and vehicles using the road) in others. 

The covered ways on different parts of the mountain will extend 
altogether over from 12 to 15 kilometres (74 to 9} English miles), 
but the latter amount has been provided for, They will be of three 
descriptions, comprising a wooden roof and sides for, say, 5 kilo- 
metres to keep off light falling snow ; a structure of wood, strength- 
ened by iron, for 7 kilometres, as a protection where the snow drifts 
in deep masses ; and a strong masonry arch for 3 kilometres, in pass- 
ing the various runs of the avalanches. 

Phere are no exact records of the amount of snow that falls upon 
the Mont Cenis, but it appears that the cost of clearing it sufficient 
to keep the road open for traflic is at present about 12,000f. annually, 
as against 31,900f., on the average, for the St. Gothard. The cost of 
clearing it for the use of the railway, and the difficulties which it 
would occasion to railway traffic, would be small compared with its 
present cost and the difficulties of the road traffic, for several 
reasons. In the first place, the railway would be under cover in 
those parts of the mountain where the snow would occasion the 
greatest risk and inconvenience; secondly, the railway would gene- 
rally, when not under cover, be on the outer side of the road; and, 
thirdly, the locomotive engines would be available for working the 
snow ploughs when fresh falls of snow necessitated their use. The 
cost of clearing suow from the railway on the Semmering incline is 
given at 200f. per kilometre per annum. 

I shall next proceed to describe the two locomotive engines now 
on the Mont Cenis. They have been designed with a special 
regard to three objects :—First, to develope a maximum of power 
with a minimum otf weight, so as to leave as great a surplus as pos- 
sible for conveying traflic on steep gradients; secondly, to afford 
extra adhesion independently of their weight, by means of hori- 
zontal wheels pressed by springs behind the axle boxes against an 
intermediate rail; thirdly, to work at moderate speeds, and round 
very sharp curves. 

No. 1 engine weighs 14 tons 10 ewt. when loaded with coke 
and water. Its boiler is 7ft. 9}in. long, and 2{t. 9in. in dia- 
meter, and it contains 100 tubes of 1}in. external diameter; it 
has a heating surface of 420 square feet, and a grate area of 
6ft. Gin. It is provided with four cylinders; two outside cylin- 
ders, Lijin. diameter, with a stroke of 18in., for working four 
coupled vertical wheels, 2ft. 3in. in diameter, with a wheel base of 
5it. 3in.; and two inside cylinders, Llin. in diameter, wth a stroke 
of 10in., for working four horizontal coupled wheels, ft. 4in. in 
diameter, with a wheel base of 1ft. Zin. It has now a pressure of 
16 tons on the horizontal wheels—4 tons more than was at first 
applied to them, and about the same weight as is carried from the 
weight of the engine by the vertical wheels; guide wheels have been 
added to the trailing end of the engine, to act upon the middle rail. 

This engine labours under serious disadvantages, inasmuch as its 
machinery is too much crowded together for convenience in re- 
adjustment or repair; its boiler power is not sufficient for working 
the fast traffic of the Mont Cenis; and the oil from its machinery 
falls upon the horizontal wheels, and deprives them, tosome extent, 
of their power of adhesion. But it has, nevertheless, gone far to 
prove the principle which it was to test or establish; and it is, con- 
sidering the novelty of the undertaking, a surprising success. 

In the course of two days I took six trips with this engine up and 
down the experimental line, carrying each time a load of 16 tons, in 
three wagons, including the weight of the wagons, and it performed 
in the ascent 1,800 metres, in 84 min., with a loss of 14 1b. of steam, 
and a loss of din. of water in the gauge glass, at steam pressures 
varying between 921b. and 125 1b. to the square inch in the boiler, 
as the average of all those experiments. 

The speed attained was, in every case, greater than that which it 
is proposed to run with the same load with the express trains, and the 
average speed, as above given, was at the rate of 13} kilometres (or 
8} English males) per hour, instead of 12 kilometres (or 7} English 
miles) per hour, which is the highest ranning speed allowed in the 





programme given to the French Government for this part of the 
line. The weather was fine and calm, and the bearing rails were | 


in first-rate order, but the middle rail, as well as the horizontal 
wheels, were oily, and therefore in a condition very unfavourable 
for good adhesion. 
he weve calculation shows the average work which was 
performed by No. 1 engine in the course of three experiments :— 
Omitting, in the first instance, the extra resistance from sharp 
curves, and neglecting that from the atmosphere, we have the re- 


sistance from gravity ... =82 X 2240_ 5,514 





see eee nee nee 
Friction of bearing engine (outsidecylinders)= 16 x 20 = 3820 
Friction of pressure engine (inside cylinders)= 16 x 20 = 320 
Friction of train ... woe 000 ose wee eee = 16 X10 = 160 
And the tractive force exerted ... a 6,314 Ib. 


1,800 metres +8} min. =5,906ft. +8} minutes= 727ft. per min. And 
6,3141b. X 727ft. per minute s i 
~ $3,000 foot Ib. per minute, — 139 H.P., as against the same load 
at 12 kilometres per hour = 125 H.P. Adding 10 per cent. for extra 
resistance on sharp curves in each case, 
139 + 10 per cent. = 153 H.P. at 1800 metres in 84 min. 
125 + 10 per cent. = 137°5 H.P. at - in 9 min. 
"15°5 excess of H.P. above what was re- 





quired. 

The consumption of fuel during these experiments is hardly worth 
recording, because it was impossible to distinguish between what 
was burnt while the engine was standing, and that which directly 
contributed to the power exerted. But the engine having been under 
steam about three hours the first day, and three and a half hours on 
the second day, there was consumed altogether, as nearly as I 
could ascertain, 583 1b. and 6531lb. of mixed fuel on those days 
respectively. Of the above time about 97 or 98 minutes were 
occupied in running 15 miles during the experiments up and down 
the line on both days. 

I may add bere that this engine has run upwards of 100 miles 
altogether, in ballasting and conveying materials upon the experi- 
mental line, carrying loads of 16 to 20 tons without accident or 
difficulty. 

No. 2 engine, intended specially for working the traflic of the 
Mont Cenis, is partly of steel. Its nett weight is 13 tons, and its 
greatest weight, when fully loaded with fuel and water, 16 tons 17 
cwt., giving a mean weight of 16 tons, which will be brought up 
when certain parts have been strengthened, as contemplated, to a 
maximum weight of 17 tons 2 cwt., and a mean weight of 16 tons 
4cwt. The extra machinery for the horizontal wheels, however, 
weighs only 2 tons 13 cwt. 

The boiler is 8ft. 44in. long, and 3ft. 2in. in diameter, and con- 
tains 158 tubes of 1}in. external diameter. The fire-box and tubes 
contain altogether 600 superficial feet of heating surface, and there 
are 10ft. of fire-grate area, There are only two cylinders, with a 
diameter of 15in. and stroke of 16in., which work both the four- 
coupled horizontal and the four-coupled vertical wheels, which are 
all 27in. in diameter. The wheel base of the vertical wheels is 
6ft. 10in., and that of the horizontal wheels 2ft. 4in. Themaximum 
pressure in the boiler is 1201b., and the effective pressure on the 
piston is 75 lb. to the square inch. 

Besides possessing a greater amount of boiler power, this engine 
travels more steadily than No. 1, its machinery is more easily 
attended to, and the pressure upon its horizontal wheels can be regu- 
lated by the engine driver at pleasure from the foot plate. This 
pressure is applied through an iron rod, connected by means of 
right and left-handed screws, with a beam on each side of the middle 
rail, and these beams act upon volute springs, which press the hori- 
zontal wheels against that rail, The pressure employed during the 
experiments was 2} tons on each horizontal wheel, or 10 tons alto- 
gether; but the pressure actually provided for, and which may, when 
necessary, be employed, is 6 tons upon each, or 24 tons upon the 
four horizontal wade. 

The vertical wheels are worked indirectly by piston rods from the 
front, and the horizontal wheels directly by piston rods from the 
back of the cylinders, The motions connected with the horizontal 
wheels appeared to be working perfectly well; but, unfortunately, 
some of the parts in front of the cylinder, connected with the 
vertical wheels required strengthening, and it was not desirable, for 
fear of injury that would cause further delay, to test the engine 
much or heavily while I was upon the mountain, or until the new 

arts, which are under construction, had been received from 

Ingland, I was able, however, to take it up 1,800 metres on the 
experimental line, with the same load as before, of 16 tons in three 
wagons, in six and a quarter minutes, or at a speed of 17} kilo- 
metres per hour, as against 12 kilometres per hour, which it 1s pro- 
posed to run with the express trains. 

The steam pressure in the boiler fell from 112 to 102}, and 3in. of 
water was lost in the gauge glass, the feed having been turned on 
during the latter period only of this experiment. No. 2 engine 
(whose {frictional resistance is 120 Ib. less than No. 1 engine, when 
only 10 tons of pressure are employed on the horizontal wheels) 
exerted in this instance, omitting the extra resistance from curves, 
about 177-horse power, or adding 10 per cent. for the resistance 
from curves 195-horse power, or more than 12-horse power to each 
ton of its own weight, and nearly 60-horse power in excess of what 
was required to take the same load up the same gradients and curves 
at 12 kilometres per hour, as proposed in the programme. 

Allowing 4ft. of heating surface to each horse-power, this engine 
ought to be capable of maintaining 150-horse power, or 45-horse 
power less than it exerted for a comparatively short distance in the 
above experiments, but considerably more than it will be necessary 
to exert to carry out the programme; and, indeed, a light train, 
carrying despatches and fifty passengers, and drawn by one engine, 
would perform the journey without difficulty in four, instead of four 
and a-half hours, from St. Michel to Susa. 

I observed on the following day that 401b. of steam pressure in 
the boiler, or one-third of the maximum pressure employed, was 
sufficient to move the engine alone up a gradient of 1 in 12}, and 
the friction of carriages or wagons being proportionately much less 
than that of an engine, the same engine ought to be able, & fortiori, 
to move a gross load of three times its own weight, or 48 tons, at its 
greatest working pressure, up the same gradient. 

The only passenger carriage that has yet been constructed is 
6ft. 4in. wide, by 12ft. long, by 6ft. high inside. It hasa passage 
down the middle, and six seats on each side, on which the passen- 
gers sit facing one another. The wheels are 2ft. 3in. in diameter, 
and it is intended that all carriage and wagon wheels shall run loose 
on one side of the axle. Every vehicle will be provided with a 
brake of the ordinary description, and a large proportion also with 
brakes acting on the middle rail. 

The road traffic between St. Michel and Susa appears, from the 
returns of the Victor Emmanuel Railway Company, to have pro- 
duced the following revenue for the last four years:—1861, 
1,404,771f. ; 1862, 1,609,617f.; 1868, 1,715,424f. ; 1864, 1,895,543f., 
showing an average increase of rather more than 10 per cent. per 
annum. Estimating the traffic to increase in the same ratio only 
after the opening of the railway, the total revenue in seven years, 
from 1867 to 1873 inclusive, would be upwards of 27,000,000f.; and 
it is considered that such a revenue would leave at the end of that 
time a clear profit of several millions of francs, after deducting all 
charges, and after paying interest upon, and wyas off the total 
bond and share capital of 8,000,000f. The value of the railway and 
rolling stock would also be, at the end of that time, to the credit of 
the company. But it cannot be doubted that the passenger traffic 
would increase in a much greater ratio after the opening of the rail- 
way, in consequence of the great saving of time, and the greater 
comfort and convenience in the passage of the mountain; or that 
there would be not only an increase in the goods traffic, but also a 

rospect of developing a traffic of cheaper goods and minerals, which 
* not as yet pass over the mountain. And the projectors have, 
further, a reasonable hope of carrying the Indian mail, on the 
ground that they will be able, as I shall presently explain, to save 
thirty-eight hours of time in its transmission between England and 
Egypt. 





To provide for the carriage of 132 passengers and 88 tons o 
goods daily, they propose to run three trains each way, namely, = 
train carrying forty passengers and their luggage, weighing (exclu- 
sive of the engine) 16 tons, and travelling at a mean s of 
18 kilometres per hour for the 77 kilometres between St. Michel and 
Susa; a second train, carrying twenty-six passengers and 20 tons 
of goods, and weighing 40 tons, at an average speed of 12 to 
14 kilometres per hour; and a third train, carrying 24 tons of goods, 
and weighing 48 tons, at an average speed of 10 kilometres per 
hour. The first of these trains they propose to take up the moun- 
tain by one engine, and the second and third by two engines each, 

The relative distances by the Mont Cenis route from Paris to 
Turin and Genoa, and the route by Marseilles to those places, may 
be thus stated :— 

In as 


from Paris the two routes diverge from the 
common point o 


Macon, and the distances are— 
By Marseilles, 


By Mont Cenis, 
English Miles, 4 amg 


English Miles, 
Macon to Genoa ove = 326 : 

 ccmpge be Men, AC a a ee ae ee 
showing a saving in favour of the Mont Cenis route of 233 miles 
to Genoa, and 433 to Turin. 

The time that would be occupied in the journey between this 
country and Egypt, vid Paris, may be estimated for the route by 
Marseilles and the route by Mont Cenis and Brindisi, the Italian 
railways having recently been opened for traffic to that port, respec- 
tively is as follows :— 

For the Marseilles route :— 


ore eee ore wee eee 


Hours, 
Paris to Marseilles, 864 kilometres, at 54 per hour... 16 
Marseilles to Alexandria, 1,460 nautical miles, at 10 


per hour, with six hours delay at Malta ... ...§ °** 152 
I oki. sins ciel ales” ie — ne ‘T6s 
For the Brindisi route by Mont Cenis and Brindisi :— 
Hours, 
Paris to Macon, 441 kilometres, at 54 per hour ... ... or 


Macon to St. Michel, 237 kilometres, at 40 per hour ... 6 


St. Michel to Susa, 77 kilometres, at 18 per hour ... ... 4} 
Susa to Brindisi, 1,159 kilometres, at 40 per hour ... 29 
Brindisi to Alexandria, 822 nautical miles, at 10 perhour 824 


Total  ° ee 130 
showing asaving in favour of the Mont Cenis and Brindisi route of 
thirty-eight hours. 

This would be of importance in facilitating the communication 
between this country and India, and in the transmission of the 
Indian mail, though it is to be observed that there would neces- 
sarily be a change of vehicles at St. Michel and Susa, 

The results of this experiment are of great importance to the 
future of railway construction in mountainous countries, as I shall 
endeavour to show by a few brief observations. 

Whenever it becomes necessary to cross a chain of mountains by 
a line of railway, the question arises as to whether it will be more 
economical to pass over the summit, or to make a tunnel of greater 
or less length. The cost of construction and of working the esti- 
mated traffic being duly considered, it is necessary to determine 
what elevation should be reached, and what length, if any, of tunnel 
should be formed, according to the circumstances of each case ; and 
the most important element in the calculation is the limit up to 
which steep gradients may be safely and economically worked. 

Mr. Fell has shown practically that gradients of 1 in 12 to 
1 in 15 may, by a system of horizontal driving wheels acting upon a 
middle rail, be substituted for 1 in 25 to Lin 30, which have hitherto 
been practicable, and that sharper curves may also, by this system, 
be more safely worked. He has proved, in other words, that a 
railway may be constructed over a given summit of half the length 
that would otherwise have been necessary, and at less than two- 
thirds of the cost; because, although the permanent way would be 
more expensive—averaging, say, £3,000 instead of £1,800 to £2,000 
a mile—yet, by the adoption of steeper gradients and sharper curves 
at critical points, cuttings or embankments may be reduced or 
avoided, and the works generally be more cheaply laid out; and the 
cost of working and maintenance would, considering the same 
elevation to be reached, be cheapened as well as the cost of con- 
struction. There would be half the length of line to maintain, and 
the speed of the trains would be reduced. Only half the speed 
would, indeed, be required to reach the summit ia the same time, 
snd the same (gross) loads might be taken up by the same expendi- 
ture of power at that speed so reduced to one-half, while the 
adhesion of the locomotive engines being doubled by the addition of 
no more than a sixth to their weight, an important saving would 
be thus effected in the dead weights of the trains. The cost of 
traction—which must, in taking a given (gross) load to a given 
height, be nearly the same—would not increase so much in con- 
sequence of the saving of dead weight thus effected; and other 
expenses would decrease, to some extent, in proportion to the wear 
and tear and resistances incidental to a higher, but avoided at a 
lower velocity. ; - 

A summit line may for these reasons be made with greaterfacility, 
in less time, and to greater advantage, than heretofore; and it will 
be interesting, taking the Mont Cenisas an example, to compare the 
cost of tunnel line now in course of construction under that moun- 
tain, with a permanent line which might be made over it. I donot 
make the comparison with a view to that particular case, because it 
may now be taken for granted that the permanent tunnel line will 
be completed within a certain number of years, and because the 
summit line projected by Messrs. Brassey and Co. is only put for- 
ward as a temporary line, to be used pending the opening of the 
permanent line from St. Michel to Susa, but as being important with 
reference to other mountain passes in the Alps and elsewhere. 

The temporary line is estimated by Mr. Brunlees, C.E., to cost 
8,000,000f., or £320,000, or about £6,720 per mile; whereas the 
tunnel line will probably cost, including interest at 6 per cent. 
during construction, 135,000,000f., or £5,400,000, or £128,500 per 
mile; the latter being 68 kilometres (42 miles) in length, with a 
maximum gradient of 1 in 28, and a gradient through half of the 
grand tunnel of 1 in 45}, and an average gradient for the whole of 
1 in 46, and the former being 77 kilometres (about 48 miles} in 
length, with a maximum gradient of 1 in 12, and an extra elevation 
of 2,520ft.; and the time occupied between St. Michel and Susa 
would, including stoppages, be about 3 hours by the tunnel, and 
4} hours by the summit. es é 

‘The cost of a permanent and independent summit line, with a 
wider gauge and better curves, may be taken at £20,000 a mile, or 
nearly three times as much as the above temporary line; and the 
extra cost of working over a superelevation of 2,520ft., based upon 
a traffic ten times as great as that which is carried at present over 
the Mont Cenis, and upon tho average cost of traction (0-25 of a 
franc, or 2}d. per horse-power per hour) upon the Semmering and 
Giovi inclines, capitalised, at 6 per cent., at £13,000 per mile. — 

These two sums, added together, amount to £33,000 per mile, or 
rather more than one-fourth of £128,500 per mile set down above 
for the tunnel line. . : 

This estimate would, of course, be materially modified by local 
circumstances, but it is as good an illustration as can be given at 
present of the advantage that may be derived in cases in which 
stationary engines and inclines worked by ropes are not appropriate, 
from constructing railways on steeper gradients than have hitherto 
been considered practicable, in the manner which Mr. Fell has now 

own to be available. 

. the results of my observations and experiments, I have to re- 
port, in conclusion, that this scheme for crossing the Mont Cenis is, 
in my opinion, practicable, both mechanically and commercially ; 
and that the passage of the mountain may thus be effected, not only 
with greater speed, certainty, and convenience, but also with greater 
safety than under the present arrangements. Few would, in the 
first instance, either contemplate or witness experiments upon such 
steep gradients and round such sharp curves on the mountain side, 
without a feeling that much extra risk must be incurred, and that 
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the consequences of a fractured coupling or a broken tire or a 
vehicle leaving the rails, would, on such a line, be considerably 
aggravated. But there is an element of safety in this system of 
locomotive working which no other railway possesses. ‘The middle 
rail not only serves to enable the engine to surmount and to draw 
its train up these gradients, but it also affords a means of applying 
any required amount of extra brake-power for checking the speed, 
or for stopping any detached vehicles during the descent, and it 
further acfs, by the use of horizontal guiding wheels on the different 
vehicles, as a most perfect safeguard to prevent engines, carriages, 
or wagons, from leaving the rails, in consequence either of defects 
in the bearing rails, or of failure in any part of the rolling stock. 
The safest portions of the proposed railway ought, indeed, under 
proper management, to be those on which the gradients being 
steeper than 1 in 25, the middle rail will be employed. 

There is no difficulty in so applying and securing that middle 
rail, and making it virtually one continuous bar, as to preclude the 
= of accident from its weakness or from the failure of its 
astenings, and the only question to my mind is whether it would 
not te desirable still turther to extend its application to gradients 
less steep than lin 25. It would apparently be advantageous to do 
so, not only for the sake of obtaining increased adhesion with less 
proportional weight, and, therefore, economical traction, but also 
with a view to greater security, especially on curved portious of the 
line. 

I will only add, that after going with Mr. Fell through the different 
calculations and considerations which are involved in the under- 
taking, I find that he has, during three years of labour, treated them 
with the utmost care and caution; and I have no doubt of his being 
able, if he obtains as he hopes to do in the course of a few weeks, 
the necessary authority from the French Goverument, to earry it 
forward to a successful issue. 

I have the honour to be, Sir, 
Your obedient servant, 


(Signed) H. W. Tyzer. 





FLorence.—A correspondent writes to us from the new capital :— 
“They are going to set about building iron and wood houses for 
8,000 persons outside one of the gates here. Some one has been 
sent to London to pick up the most useful hints on the subject. 
The old walls are to be taken down ; the gates left; new railroads 
begun: workmen, engineers, builders, architects—all are rushing 
in. Where they are all to be stowed in little Florence is an 
enigma. The new part of Florence, if begun at once, cannot be 
finished for two years. The bones of Dante have been just found, 
they say! The Ravenna Dante /éte was postponed till the 16th of 
June, so as not to interfere with the fétes here. Preparing for the 
former the bones were found. The find seems too apropos. You 
will have read about the capture of Mr. Aynsley and friend. I 
know the spot where they were stopped perfectly. Returning from 
Pestum our carriage was stopped by a number of men, apparently 
labourers, at that very place. They asked me to buy some coins 
they had found. I opened my purse and told them I had only a 
small piece left; for, except that, [ had given all for bread for the 
wretched half-starved poor at Pwstum. I gave the piece for an old 
coin, and we passed on. A lady friend, and her maid, and myself, 
were inside; the coachman and a man from the hotel out, Lucky 
escape for us.”—Builder. 

PRESERVATION OF Suips.—A communication has been made by 
Lieutenant A. Mariot, of the French navy, relative to the means 
employed by the Cochin Chinese to protect the hulls of vessels from 
the attacks of the auger-worm and other mischievous creatures. 
M. Mariot declares that the Chinese and Annamites know how to 
protect their vessels effectually, and ata very small cost, and a long 
residence in the two countries as a naval ollicer gives weight to his 
evidence. He was struck with the extreme antiquity in appearance 
of many of the native vessels, and found on inquiry that they were 
quite as old as they looked, and that in some cases they had been 
bequeathed from father to son until their origin was entirely for- 
gotten. The timber of these vessels being the same as that em- 
ployed in India for the same purpose, and the waters of Cochin- 
China teeming with destructive creatures, it was evident that the 
durability of the vessels arose from some special precaution. The 
means employed are, according to Lieutenant Mariot, a mixture of a 
resinous oil with a resin, applied hot tothe wood; both the sub- 
stances being special products of the lands on the banks of the river 
Meikon, the trees which yield them having heart-shaped leaves, 
strong roots, and throwing out suckers. ‘The tree which yields the 
oil is called by the Annamites caydau—literally, oil-tree, and often 
attains a height of more than 200ft.; it will furnish from three to 
five pints of oil per week. Boats made of the wood of this tree are 
said never to be attacked by the auger-worm. The tree which 
yields the resin is described as being somewhat similar to the 
former. M. Mariot, when in command of the Amphitrite lorcha, 
under Admiral Charner, employed the native mixture on a boat 
which had been attacked by the mollusks, and at the end of a year 
it was perfectly free from any fresh attacks. 

Tue Iron TRADE AND Emicration.—It is to be feared, from the 
nature of the latest advices from the United States, that the work- 
men connected with the iron trade who have been induced to 
emigrate will have to suffer disappointment. So far as the iron 
trade is concerned, the labour market in America seems to be greatly 
overstocked, while the trade itself is in an unsatisfactory condition, 
The American masters, with an amount of enterprise that certainly 
does them credit, acknowledging the right of every man to regard 
his own interest alone, have sought to meet the difficulty by induc- 
ing emigration from England, Belgium, and elsewhere, to an extent 
which shall place the workmen entirely in their power. The ex- 
tent to which they have succeeded may be judged of from the fact 
that the ironmasters of Pennsylvania have been able to carry a 
reduction of 25 per cent. into effect, and are about to make a further 
reduction of the same amount. There is no doubt that the American 
ironworkers and colliers have been nominally receiving, perhaps, £3 
for the same amount of work as is paid £1 for in England, but the 
workmen who have emigrated from this country declare that they 
are unable either to save more money, or procure greater advantages, 
than they were previously accustomed to in England. The 
American Workmen's Advocate has very fairly pointed out how it 
happens that the apparent advantages which the advocates of emigra- 
tion show the American workmen to possess are not realised in 
practice; while the Jron Age, the masters’ advocate, and organ of 
the American Emigration Company, appears especially to avoid 
details, and argues upon the broad principle that, as the masters are 
open to employ more cheap labour than is at their disposal, the 
labour market must be insufficiently supplied. The company, as a 
reliable correspondent writes, “does not profess to be a philan- 
thropic one, but works on business principles, much on the same 
system as a slaver deals in niggers.” The agents of the company 
are engaged in keeping a stock of cheap free labour on hand in 
Staffordshire, Durham, and Northumberland, and elsewhere in 
England, as well as in Belgium and Germany, and the representa- 
tives of the company sell this cheap labour to the highest bidder in 
the States; it is said that they make large profits by doing so, and 
that the stockholders get handsome dividends. For the first year 
after his arrival the emigrant is exactly in the position of a nigger or 
coolie, as he is bound to work for the master the company has sold 
his labour to, and until the expiration of that period, which is often 
prolonged by the workman’s inability to repay the advances made 
to him for passage money, he cannot make any mc Ve to better his 
condition.” There can, of course, be no objection to workmen 
emigrating to any district in which their position would be im- 
proved—it is their bounden duty to do so—but it is much to be 
regretted that even the workmen's delegates in England should be 
so selfish, and so careless of the interests of those they pretend to 
guide, as to accept the office of paid agents of a foreign company for 
trading in cheap labour, to the prejudice of the very men who are 
keeping the delegates in idleness, upon the supposition that they are 
watching over them, and endeavouring to remove the grievances of 
which they complain.—Mining Journa/. 





HOW TRUE TIME IS KEPT IN ENGLAND. 


A system of sending time signals by automatic apparatus instead 
of by hand, as by the old method, to all the principal towns in 
Great Britain and Ireland, has now been thoroughly tested, the 
ingenuity of the invention being such that Professor Airey, the 
Astronomer Royal, after giving it an extended trial, speaks in the 
highest terms of its efficiency. 

The apparatus, which is another of the numerous inventions of 
Mr. C. F. Varley, is called a chronopher, and is also employed to 
fire off a gun daily at Newcastle and Shields, to enable masters of 
vessels to regulate their chronometers on board, without moving 
them from their ordinary positions. In this case, in order that the 
time occupied in the passage of sound may be allowed for, maps are 
published showing by circles the corrections to be made on this 
account within fifteen miles of the place of the explosion. The 
guns are fired by means of phosphide of copper fuses, invented by 
Professor Abel, of the Royal Arsenal, Woolwich, which fuses are 
exploded by the passage through them of an electric current. 

There is a clock at Greenwich Observatory to whose pendulum a 
magnet is attached, and underneath the magnet is a coil of wire. 
A battery and a commutator admit of currents passing through this 
coil in the one er the other direction. If the current be sent in 
such a direction that the helix presents a north pole to the perma- 
nent magnet, it retards the pendulum ; but if the current be sent in 
the opposite direction, it accelerates its rate of vibration. By these 
means the clock is equally brought to true time, so as to correspond 
with the mean solar time clock at the observatory. 

The electrical clock is so arranged as to send each hour a signal 
to the Electric and International Telegraph Company’s station, in 
the centre of the City, at Telegraph-street. The current from 
Greenwich passes through a relay at the central station, at which a 
good regulator clock is fixed. This regulator clock, at two minutes 
before ten every day, disengages by electricity a large self-acting 
commutator, which disconnects as many wires as necessary from the 
ordinary telegraph instruments, and connects them to the relay 
attached to the Greenwich wire. In this relay the different line 
wires are connected to the negative pole of a powerful battery, the 
other pole of which is connected to the earth, so that a negative 
current, which records no signals, passes through the line wires to 
the different provincial towns. 

On the Greenwich time current passing through the relay, the 
armature takes the wire from the negative pole of one large battery, 
and connects them to the positive pole of another large battery, the 
opposite end of which is put to earth. Thus, the passage of a cur- 
rent from Greenwich Observatory reverses the current on all the 
other time wires in the United Kingdom, and records an instanta- 
neous signal. At two minutes after ten the self-acting commutator 
joins the lines back to their respective instruments, and they aro at 
once available for ordinary telegraphic business. 

For the Newcastle wire a special arrangement is made, so that 
signals are sent both at ten and one o'clock. At Newcastle the wire 
from the central station, in London, is connected by means of the 
regulator clock at that station to two relays, to each of which is 
aitached a powerful battery, and the reversal of the current from the 
central station passing through these relays sends a powerful 
current along two wires, one going to the castle at Newcastle, aud 
the other to North Shields. At these places the circuit is completed 
by meats of Professor Abel’s fuses, which are each inseited in the 
touch-hole of a gun. The passage of the current thro: gh these 
fuses causes them to explode instantaneously, and the guns are 


ired. 

The clocks at London and at Newcastle have still greater protec- 
tion, as the respective relays are kept in short circuit, except for five 
seconds before and five seconds after the hour. Consequently, should 
a false current by any accident be sent along the line, it could not 
affect the relays, or give false signals, except it occur within the 
limited number of seconds specified. 

The whole action of the chronopher is thus completely automatic, 
with the exception of putting the fuses into the guns at Newcastle 
and North Shields. The clocks at Newcastle and London have a 
novel and very ingenious arrangement, by which, without inter- 
fering with the hands or pendulum of the clock, they are kept to the 
true time, and if one day they are found a second fast, by shifting 
a dial a certain number of divisions, which varies the strength of a 
delicate spiral spring, the clock, in twenty-four houre, gets back to 
the true time. To thoroughly understand the whole apparatus re- 
quires close scrutiny and careful study, and to its perfect and certain 
action the inhabitants of the most influential and largest towns in 
the kingdom are indebted for the correctness of the time they receive, 
although few of them are aware of the fact. 

The city of Glasgow is one of the places where the system of 
disseminating true time has been very efficiently carried out, under 
the superintendence of Professor Grant, of the Glasgow University. 
In September, 1864, a seconds’ clock was erected in Queen-strect 
and connected with the clock at the Glasgow Observatory, which, 
like that at Greenwich, keeps the mean true solar time, and the 
Queen-street clock was found to perform well. This, and another 
clock in Glasgow, have a galvanometer attached to them, which 
indicates an electric signal received from the observatory every sixty 
seconds, so that the public can test for themselves the accuracy of 
the clock, besides being furnished with an independent means of 
ascertaining the exact time. Last autumn two of the clocks of the 
Glasgow Exchange were placed under electrical control, and so 
arranged that the first blow of the hammer of the turret clock should 
be the signal of true time every hour. The turret clock of St. 
George’s Church, Glasgow, has its striking apparatus similarly 
under electrical control, but in this instance, says the report just 
published by the senate of the observatory, “the two seconds’ pen- 
dulum has been retained, and the intermittent current of electricity, 
which regulates all the other clocks, constitutes a succession of 
pulses transmitted from the standard mean-time clock of the 
observatory at intervals of one second of time—is made to flow 
through the wire coil which acts upon the magnets placed in the 
axis of its convolutions, as it vibrates alternately from one side and 
the other. The original wire coil and magnets having been found 
to be too feeble for the purpose of permanent control, and the 
directions given by the inventor such as to require a double 
wire between the controlling and controlled clocks, it became 
necessary to institute an extensive series of experiments, with the 
view of ascertaining the minimum combination of electric and 
magnetic power adequate to produce the desired effect. These ex- 
periments, conducted by Messrs. Mitchell, under the direction of 
Professor William Thomson, have led to conclusions resulting in a 
system of electric and magnetic apparatus, which is found to be 
amply sufficient for all ordinary purposes of control, without any 
necessity for a second connecting wire. This modification of the 
controlling power has been applied to the clock of St. George’s 
Church with complete success. It is the first instance, we believe, 
of a two seconds’ pendulum being brought permanently under con- 
trol by an electric current acting in connection with a seconds’ 
pendulum. Including the clock of St. George’s Church, there are 
now ten clocks in the city of Glasgow established in electric con- 
nection with the observatory, and maintained in effective control at 
an average distance of three miles from the controlling source.” 

The Clyde trustees, and the great engineering and shipbuilding 
firms in the neighbourhood, have subscribed towards the erection of 
an independent wire from Glasgow, by means of which controlled 
clocks may be regulated on both sides of the river, and an arrane- 
ment has been mude with the British and Irish Magnetic Telegraph 
Company, to carry out the project. When these arrangements are 
all completed, there will be about ten miles of wire in Glasgow 
available for the dissemination of true mean time, and it is contem- 





plated to carry the boon thence to the = of Greenock, so that the 
shipping interests on the Clyde may have their requirements fully 
satisfied. 

The time ball on the top of the Electric Telegraph Company's 
office in the Strand is released by electrical apparatus which receives 
the current as it comes from the chronopher, and other time balls in 
London are regulated in the same manner. Messrs, Warren 
De la Rue and Co. have found it to their interest to have all the 
clocks on their premises placed continuously under electric control, 
to secure the true Greenwich time. This system of disseminating 
true time, having been thoroughly carried out in many of the lead- 
ing towns in the provinces, the question naturally arises, how are 
the church clocks of London regulated? In nearly every instance 
by hand. Hence, in this respect, London is not only behind many 
provincial towns, but behind others on the Continent—take Brussels, 
for instance, where most of the clocks are under electrical control. 
Those of the general public who have arrived at a railway station 
just in time to see the last carriage of the train disappear from view 
will appreciate the desirability of having all the principal public 
clocks kept to true time. In London, where companies incorporated 
under the Limited Liability Act are so numerous, it is surprising 
that this idea has not been taken up, since one wire will do to regu- 
late a very large number of clocks. The apparatus cannot be very 
expensive, since a private firm has found it to its interest to purchaso 
it; whereas a company could let it out in the same manner as gas 
meters, and the benefit would probably be as much in demand for 
private houses as for churches. The canny Scotch merchants on 
the Clyde have thought it worth while to subscribe to obtain the 
true timé ; and would not the London shipping firms, merchants, 
and railway companies be glad to do the same? One of the early 
Dutch governors of New York had a weathercock on the top of his 
house which was always right, because he sent a man up every 
morning to nail it the way the wind blew; so while a little clock in 
the streets of Glasgow keeps time with unerring accuracy, in con- 
sequence of electrical pylsations from the Observatory, a man is 
employed to correct by hand the irregularities of Big Ben and the 
large clock of the Houses of Parliament at Westminster. 





NOTES FROM NEW SOUTH WALES. 


A contract has been taken for the extension of the telegraph from 
Braidwood to Araluen, the price being £34 per mile. ‘The contractor 
for the extension from Mudgee to Murrurundi has made a commence- 
ment at the Murrunrundi end. Tenders have been called for a line 
from Kiandra to Cooma, but a contract is not yettaken. Of the lines 
in progress, a length of thirty miles of the extension from Wellington 
to Dubbois finished; and the line from Braidwood to Queanbeyan is 
completed to within about four miles of the latter town, 

Ilarbour works at Wollongong are being proceeded with by Mr. 
Lahif, who recently took a contract for the completion of the portion 
of the works that the previous contractor had left unfinished. The 
masonry is being carried out by Mr. Davis, who has set about 70 
yards of stone for the sea wall. At Kiama little has been done at the 
harbour works for some time past, the Government having three 
times advertised without obtaining any eligible tenders. An offer 
for the completion of the works is under consideration, In the mean- 
time, the excavation of the roadway at the back of the new basin is 
being proceeded with. ‘Tenders have been called for for the construc- 
tion of a coal shoot, at the Queen’s Wharf, Morpeth, to be connected 
with the railway. The distance of the wharf from the present end 
of the line is about 600ft. For more than half of this distance there 
will be an embankment, beyond which the line will be carried upon 
a timber viaduct 233ft. in length. The bays of piles will be 2dft. 
apart; each bay will consist of four piles diagonally braced. The 
line will be on a curve of six chains radius. Up to within a few 
yards of the shoot there will be a double line ; one line will be for the 
loaded and the other for the empty wagons. The first portion of 
the line will be an ascent, having passed this, the loaded wagons will 
run down an incline of 1 in 75 and the momentum gained will take 
it up a short incline of 1 in 224 to the shoot, where it will be dis- 
charged; on returning it will be shunted off to the other line, which 
will descend towards the station at an incline of 1in 150. The shoot, 
which will receive the coal from the floor of the wagon, will be 
adjusted to any elevation by means of winches, so as to suit ships of 
different draughts. The arrangement adopted at Newcastle-on-'l'yne 
for economising labour and facilitating the loading of vessels has 
been introduced by Mr. Moriarty in preparing the designs for the 
Morpeth coal shoot. Tenders are to be received on the 16th of 
August, and four months will be allowed for the completion of the 
work. 

Another vessel has been added to the steam marine of New South 
Wales by the launch of the Cyclops from the building yard of Mr. 
Cuthbert, at Miller's Point. ‘This steamer was ordered by the 
Government, and is intended as a tug for the port of Newcastle ; 
and though her vocation is not the high and noble one of crossing 
the ocean, but the no less useful one of saving property and life, and 
facilitating the ingress and egress of vessels at the port for which she 
is destined, she nevertheless exhibits proportions of symmetry highly 
creditable to the builder, and may compare with other vessels most 
favourably. According to the prevailing custom, the vessel was duly 
christened before she was committed to the water; and this portion 
of the ceremony was performed by Mrs. E. O. Moriarty. Alter the 
jaunch Mr. Cuthbert invited the ladies and gentlemen to his house, 
where success to the Cyclops, and the health of her builder, was given 
by the Hon. A. T. Holroyd, and briefly acknowledged by Mr. 
Cuthbert. She is a paddle steamer 90ft. long, 16ft. beam, 
and 8ft. draught of water. Her framing is of the best colonial 
hardwood, and her planking of hardwood and kauri pine. Jron 
trusses are secured to the frame inside the planking, and she will 
be propelled by a pair of oscillating engines of 40-horse power, 
combining all the modern improvements. She will receive her ma- 
chinery forthwith, and then proceed to her destination. The Cyclops 
had hardly cleared the ways, when the necessary preparations were 
made for laying down the keel of a second steamer, to be built for the 
Illawarra Steam Navigation Company. 

The Fitzroy mines, to which we shall direct more particular atten- 
tion in some future article, are supplied not only with the necessary 
furnaces for turning out the iron in pigs, but also with a very exten- 
sive train of merchant rolls for producing bar, sheet, and boiler plate 
iron. ‘They are now being worked very vigorously under competent 
superintendence. They have already executed some extensive cast- 
ings for the contractor of the Gundagai bridge, and will soon have 
their hot air blast furnace at work and their merchant trainin full 
operation. They will then be in a position to supply the market, and 
will be able to compete with the imported iron, even though there 
will be the drawback of a land carriage of about twenty-four miles 
from the mines to the Picton station of the Great Southern Railway 
of New South Wales, 


Warer-Pressure Enorne.—These machines are coming into use 
wherever water can be had freely and at low price. At the late 
industrial fair held in San Francisco, California, the committee 
awarded the first premium for machines of this class to Messrs. 
Hansbrow and Redding. Their engine was 7in. cylinder and 14in, 
stroke, and is described as follows by an American contempora: y :— 
“The principal feature in the invention consists in using water as 
an expansive agent, which is accomplished by a beautiful and simple 
mechanical device, viz., the application of air chambers and com- 
pensating air valves at each end of the cylinder, imparting an elas- 
ticity to the water by that means, and giving it a similar action in 
the steam engine; the compressed air also causes the discharge of 
the water at stated intervals after it has done its work ; this arrange- 
ment allows of a much higher speed of piston than has before been 
obtained by engines of this kind. After a thorough investigation 
of the principles of this engine we find that, as an economiser in the 
use of water, it me any known water wheel, either turbine or 
rotary, and we would recommend itin preference to any other water 
motor where clean water at a high elevation can be had.” 
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INSTITUTION OF MECHANICAL ENGINEERS. 


ON IMPROVEMENTS IN HEAVY TOOLS FOR GENERAL ENGINEER- 
ING AND IRON SHIPBU:!LDING WORK. 


By Mr. James Fuetcuer, of Manchester. 


Dunne the last thirty years the great rise and progress have taken 
place in the construction and application of general engineer- 
ing and iron shipbuilding tools, their manufacture now form- 
ing a very important branch of mechanical engineering. Forty- 
five years ago, at the commencement of the writer’s career asa 
mechanic, tools were of a very rude and primitive description, the 
lathe and drill being about the only ones then in general use; slide 
lathes were possessed only by a few persons, being made with great 
labour and expense, and very inferior in — of workmanship. 

The introduction of the planing machine, however, and its sub- 
sequent development effected an entire change in the manufacture of 
tools and machiuery of every class, giving the means of carrying out 
with facility many works which had been left unattempted previously 
as too expensive or impracticable, and opening the way for improve- 
mepts and invention generally; and in a short time these machines 
became indispeasable in every workshop. The slide lathe became 
then comparatively easy of manufacture, and, in conjunction with 
the planing machine and self-acting drill, formed a most important 
feature in the advancement of evgineering work. Still much 
remained to be effected: a large proportion of work was done by 
hand, especially the smaller portions of machinery, until slotting 
and shaping machines were brought into use, aud special tools 
were adapted for all parts where a quantity of work was required to 
be produced. By the gradual introduction and perfecting of 
the regulator screw, the wheel-cutting engine, standard gauges, 
large surface plates, long straight edges, and scraped surfaces, com- 
bined with the improved tools, not only was the amount of manual 
labour considerably diminished, but the work was done more expe- 
ditiously, and a much greater degree of accuracy was attained, 
whereby the workman») ip in all classes of machinery was remark- 
ably improved and at a great reduction incost. As engineering skill 
was brought to bear on schemes which could not previously have 
been carried out, so were tools enlarged and new ones invented, to 
meet the exigencies of pew works; until engineers and others 
became really dependent for the accuracy and execution of their work 
upon the tools that could be employed for the purpose. The steam 
engine, with all the inventive genius that has been concentrated upon 
it, would without these tools have still been most imperfect in con- 
struction, and would have formed a wide contrast to the engines 
erected at the present day, in point of excelleuce of workmanship, 
durability, aud cost. Many instances could be given where tools of 
unusually larye dimensions or the most minute description are indis- 
pensable for the execution of the work required. 

The great change which has taken place in the substitution of 
wrought iron for wood or cast iron, especially in ship and bridge 
building, is a subject worthy of special attention. In shipbuilding 
the use of wroughtiron has advanced with such rapid strides during 
the last twenty years as to cause a complete revolution in the trade. 
The transition was so sudden, and the demand so great, that much 
difficulty was experienced in procuring a sufficient number of the 
necessary class of workmen, until those who had previously been 
en ployed as sbipwrights in building wooden vessels were in a short 
time enabled, by the assistance of improved tools and a to 
compete with more practised hands, and to cope easily with the 
heavy modern work. Improvements in the construction of iron 
ships were then rapidly developed. New tools were called for and 
produced, by means of which the work has been materially improved 
and facilitated ; the edges of the plates are now planed to make p r- 
fectly fitting joints, and multiple drilling machines are rapidly 
coming into use for drilling a large number of holes at once in the 
plates or keel bars. 

Another important feature in connection with improved tools is 
the direct application of steam power to individual macl.ines, 
especially those for the purpose of punching and shearing plat:s or 
cutting bars, &c., by the combination of a small steam engine with 
each machine ; thus rendering the machines portable, entirely self- 
contained, and independent of other sources of driving power, aud 
thereby saving in many instances the necessity of running a large 
engine and quantity of shafting to drive only one or two machines, 
when pressed for the work upon which they are engaged, and 
entirely dispersing with shafting and the usual attendant expenses. 
By this means, and by the use of an underground steam pipe with 
branches at convenient points, either in workshops or along the 
sides of docks, these machines may be moved about to any part 
required, and thus obviate the inconvenience and loss of time in 
carrying werk to and from the machines. Steam pipes of great 
length are now being used and are found very satisfactory for pur- 
poses of this description; and this plan makes a much more con- 
venient and less costly arrangement than shafting, which requires 
constaut attention. 

In the earlier construction of the lathe the slide rest was the first 
great step towards the principle of the slide lathe, and no doubt led 
to that invention, which was considered impracticable before planing 
machines were made of sufficient magnitude ,to plane a lathe bed 
of even smal! dimensions. A few slide lathes had indeed been made, 
the beds of which were composed of a timber framing, covered with 
iron plates on the upper side to preserve the *urface, similar to those 
which were previously used for the ordinary hand lathes, with the 
exception that the outer edges of the iron plates were made of suitable 
shape to form the V’s for the carriage to slide upon. It was not, 
however, until some time after the introduction of the planing ma- 
chine that, the cost of work hip beip iderably | d, 
slide lathes came into general use and their utility was fully acknow- 
ledged and attention directed to their improvement. 

‘The applica'ion of a screw to the slide lathe, so as to render it 
capable of both slidimg and screw cutting, was the next important 
improvement; anda great amount of time, perseverance, and capital 
was expended by a few persons in endeavouring to perfect this 
portion of the lathe. A short screw was first made as accurately as 
porsible, with the rude means then possessed, from which one was 
cut double the length, by changiog the turned bar end for end in 
the lathe after cutting one half. Subsequently, by following out 
this principle, screws were capable of being made of any length 
required, 

Aiter this the surfacing motion was introduced ; an¢ also the use 
of ashaft at the back of the lathe, in addition to the regulator screw, 
for drivin: the sliding motion by rack and pinion, instead of both 
the motions of sliding and screw cutting being worked by the screw 
alone. For it was found that the threads of that portion of the screw 
nearest the fast headstock, being most in use, were worn thinner than 
the other parts; and, in consequence, the lathe did not cut a long 
—_— with the degree of accuracy which it otherwise would have 

one. 

‘Tuus, step by step, improvements were gradually brought forward ; 
the four jaw and universal chucks, and other important appliances, 
were added, so as to render the lathe applicable to a great variety 
of work, even cutting spiral grooves in shafts, scrolls in a face plate, 
skew wheels, and also turning articles of oval, spherical, or other 
forms. Tho duplex lathe, with one tool acting in front and the 
other behind the work, is also found to be a very useful arrangement 
for sliding long shafts, cast iron rollers, cylinders, and a great 
variety of work, where a quantity of the same kind and dimensions 
has to be turned. 

I may call attention to an improved lathe designed for the pur- 
pose of turning long shafts, screws, or other articles. The bed is 
4uft, long, cast in one piece and planed the entire length at once. 
It is provided with two pairs of headstocks, placed right and left 
hand, each pair having its own carriage and tool rest, and working 
entirely independent of the other; the one pair being ldin. high to the 
centre, and other 12in. high. In connection with the larger head- 
stocks is a regular sorew, running through the entire length of the 
bed, by means of which, when the other headstocks are removed, a 
screw $54{t. {ong may be cut at once. The smaller headstocks, by 
means of @ separate shaft at the back of the lathe, are capable of 











sliding an article 2d{t. long, and can also, if required, be provided 
with a screw-cutting arrangement. Thus this lathe possesses the 
advantages cf being used as two lathes for work of an ordinary 
character, but at the same time a very Jong shaft may be turned 
when required. In many workshops a long lathe is an absolute 
necessity, although the whole length of the bed may not be required 
many times during the year; and unless some similar arrangement 
to the one above described is adopted, a large portion of the lathe 
bed, taking up valuable space, would remain idle and useless the 
greater portion of the time. Again, in sliding long shafts the two 
carriages and tools may be in operation at once upon the same piece 
of work, and thus economise time. Tbe headstocks being placed 
right and left hand, the loose headstocks are thus able to accommo- 
date each other to the different lengths of work, thereby avoiding 
the necessity of moving the fast headstock and t»p cone pulley when 
any work above half the total length of beds is to be turned. 
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A slide lathe for turning large marine-engine crank shafts or 
other articles, up to forty tons weight, or screw propellers up to 20/t. 
diameter, has headstocks 4ft. 6in. high from the face of the bed, 
which is 40ft. long. The main driving spindle is of cast iron 18in., 
diameter in the front bearing, and 12in. in the back bearing, 
arranged as an ordinary treble-geared lathe which can be worked 
single, double, or treble power. The cone puiley, the Jargest speed 
of which is 3ft. 6in. diameter by 6in. wide, runs loose upon the 
spindle. The faceplate is 12ft. diameter, and has on the back a 
large internal toothed wheel. By means of two pairs of driving 
pulleys on the countershaft, the lathe may be worked at thirty 
different speeds, to suit the diameter of articles to be turned. The 
fast headstock casting is in one piece, and without spindle or 
appurtenances weighs 114 tons. It is tied to the bed by tie plates. 

he bed is 10ft. wide over all, and is composed of two lathe beds, 
each cast in one piece 40ft. long, and held firmly in a parallel 
position by distance feet or foundation plates, having strips and bolts 
to bind the beds in their places. When it is required to move the 
bed endways to accommodate any large article on the faceplate, the 
strips in the distance feet are slackened so as to allow the two long 
beds to slide through them, the motion being given at the end by 
means of worm wheels and screws. The end foot or distance piece 
nearest the fast headstock, is fixed to the long beds, and travels with 
them upon the tie plates, so as to support their ends while turning 
articles on the faceplate. Two self-acting sliding carriages are 
employed, upon one of which is a slide rest of ordinary construction 
and great strength ; the other carriage has a rest made very narrow, 
with a wrought iron tool-slide, and is for the purpose of turning out 
crank sweeps. The self-acting motion is driven by a strap to a 
pulley at the back of the @, and is provided with a reversing 
apparatus to enable the carriages to slide in both directions. This 
motion can be thrown out of gear independently in either of the 
carriages, which are provided with an arrangement for moving 
them on the bed by band. An eye bolt is screwed in the front part 
of the loose headstock, and a corr ding one upon the uearest 





carriage, so that the two can be coupled by a short chain or shack'!e, 
and the loose headstock can thus be drawn upon the surface of the 
bed to any required position by the hand motion of the carriage. 
The total weight of this lathe, which is now in course of con- 
struction for the Lancefield Forge in Glasgow, will be upwards of 
seventy tons. 
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The planing machine is one of the most important tools in use, 
and has done more towards the advancement and success of engi- 
neering work than any other invention, with the exception of the 
lathe; and has passed through a great number of changes since its 
first introduction down to the present time. 

In the first planing machines the table was moved by means of a 
chain winding on a drum, asin the old hand machines. But this 
mode was found to be very objectionable; the cut was unsteady, 
and when the tool was suddenly relieved at the end of its cut, the 
table had a tendency to spring forwards; it was also driven at the 
same speed both forwards and backwards, and thus a great loss of 
time was occasioned. This was much improved upon by the use of 
a rack and pinion, arranged to give a quick return motion, and also 
afterwards by the screw arran;ement. Much difference of opinion 
has existed as to the relative value of the rack and the screw for 
driving the table of planing machines. The writer will not, there- 
fore, go into this question further than to state that his own long 
experience in this class of machines, after having made a large 
number with both appliances, has led him to the opinion that the 
rack is decidedly the most preferable mode of driving. 

In some of the earliest planing machines the Vs were made 
inverted, evidently with the idea of preventing any cuttings that 
fell upon the wearing surfaces from remaining upon them, They 
proved however to possess no advantage even in this particular, as 
the finer portions of the cuttings still adbered; and in addition it 
was found that from the motion of the table the oil by its own 
gravity would not remain upon the surfaces, and thus caused them 
to cut and wear away quickly. They were afterwards made an 
ordinary V shape and found to answer much better, as the V formed 
a reservoir to contain the oi! in a groove at th» bottom, from which 
it was raised at each stroke by the motion of the table and the 
apparatus attached for that purpose. The Vs have been constructed 
of different angles and widths of surface; but it is the writer’s 
opinion that at the present time many machines are made with the 
angle too obtuse, and the surfaces widened to too great an extent. 
In machines with very shallow Vs, taking a heavy cut off a light 
article with the tools on the uprights, the table is liable to shift 
sideways, causing the tools to dig into the work and occasion much 
mischief. Also with very wide Vs the table when making short 
strokes cannot work tbe oil up to the top of their surfaces, and thus 
allows them to cut or gall. The writer has in use a planing 
machine with a bed 54ft. long, the Vs of which have only 2in. of 
surface on each side, and are planed to an angle of 85 deg. This 
machine has been working upwards of twenty years, and for the 
last six years both night and day ; it has been employed during the 
whole of that time upon very heavy work, ranging from five to 
twenty tons. The Vs are still in good condition, apparently very 
little worn, and the work the machine does is at the present time 
perfectly true. The bed is in three parts jointed and bolted 
together, and the table in two parts ; since at the time it was made 
there was no machine capab!e of planing a very Jong piece, and this 
was considered to be one of the largest then in existence. The 
writer has also « planing machine made zbout the same period with 
a V on one side of the bed and a flat surface on the other, which 
plan he found was very objectionable, on account of the two surfaces 
not wearing equally and the oil working off the flat surface.” 

The planing machines were further improved by the use of two 
tool boxes on the cross slide, and by the application of slide rests or 
tool boxes fixed upon the uprights, self-acting vertically, for planing 
articles at right angles to the tools on the cross slide. The reversing 
tool box is a very ingenious and useful contrivance for planing flat 
surfaces; but that plan is not so well adapted for general purposes. 
Planing machines have, like other tools, been speciully adapted to a 
great variety of work, and the writer has made them with differ- 
ent numbers of tools. up to as many as sixteen, all of which 
were in operation at once. 

The great changes which have lately taken place in the manufac- 
ture of wrought iron aud steel ordnance, and the revolution they 
have caused in the construction of vessels of war, have called into 
requisition a great many alterations and adaptations of the present 
machines, as well as many entirely new ones. The planing machine 
especially has been called upon to do work of a very curious and 
intricate character, namely, that of planing the edges of armour 
plates to different curves, shapes, or angles. In most cases this has 
been accomplished by a pattern bar of iron or steel, placed oa edge 
in a small chuck fixed upon the surface of the table, adjustable by 
set screws, and shaped to the form to which it is required to plane 
the edge of the plate; as the table travels, this bar, which runs 
between two circular rollers attached to the underside of the tool 
slide, moves the tool sideways, according to the amount of curve 
in the shaper or guide bar, the tool box being disconnected for this 
purpose from the screw in the cross slide. : ;, 

Figs. 1, 2, and 3 represent one of the duplex planing machines 
made by the writer. This machine is arrauged with double beds 
A, A, and double tables B, B, each table having a separate set of 
gearing, with starting, stopping, and feed motions. There are two 
too! boxes C, C, on the cross slide D, each of which is independently 
self-acting, so as to work with its own table. Thus the two tables 
may be used separately as two smaller machines working indepep- 
dently of each other and capable of planing different lengths of 
work at the same time; or when planing a large article the two 
tables, gearing, and motions, may be coupled, so as to form one large 
machine; an arrangement reudering the machine capable of doing 
a great variety of work. Also one table may be fixed stationary as 
a bed-plate, to bolt awkwardly-sbaped or long pieces of werk upon, 
while they are planed by a slide rest fixed upon the other table. 
When used as one machine, both sets of straps and yearing are 1D 
operation, and are reversed by the stops of one table only, so as to 
ensure the straps moving at the same time. 

(To be continued.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of 
our Correspondents. ) 


COUPLING PIPES. 


Sm,—Mr. Adams’ metallic gland, which appeared in your valuable 

per of last week, appears to me to bedefective (referring to his draw- 

g), therings E, E, E', E', are each supposed to have an opening, as 
shown in the plan, the inner packing ring being forced, by the pres- 
sure of the steam or water, as the case may be, up between the outer 
ring and the pipe. F, F, would allow a leakage through the opening 
of the outerring, proportionate to the amountof which theinnerring is 
forced above the lower edge of the outer ring; in event of the open- 
ing in the inner ring not closing under pressure, another leakage 
would occur. It would be far better if he were not to have an open- 
ing in the outer ring, and better still, 1 think, if he were to adopt 
the plan I now proceed to propose. In Fig. 1, the outline of 
which is a copy of Mr. Adams’ drawing, the outer packing ring is 
done away with, and the gland c, c, turned, as shown in the sketch. 
The inner ring E, E, in Mr. Adams’ drawing, I propose cutting in 
two at right angles to its inner surface, each of the rings so formed 
to have a piece cut out, as shown in the plan at 2and 3. On being 
placed in the stuffing-box, the openings, 2. and 3 should be placed 
opposite each other. 








There is also another defect in Mr. Adams arrangement. He 
readily shows how the connection is to be made quickly ; but after 
the hot water has passed through the pipe the engine-man and 
fireman would prefer using a spauner for the nuts rather than burn 
their fingers to make despatch. With these remarks I herewith 
propose a connection which I think would accomplish the required 
end. Before I proceed to describe it I must premise that my sketch 
has been made simply for illustration, without a strict regard to 
proportion. 








Fig. 2.—Let a be the end of the pips coming from the stationary 
boiler ; let c, c, c,c, be a brass seating, having two beats 2, 2, and 
3, 8; let g be a wheel, with a thread cut in its boss, toadmit the bolt 
h; let 6, é, be a pipe leading to the tender; d, d, a plate of metal, 
fitting the seating c, c, at 2, 2; e, e, e, ribs, connecting the same to 
the pipe b, b; 7, f, a ring of brass, fitting the seating c, c, at 3,3; 
i, i, a wheel, screwed on the pipe 6; &, k, a ring of elastic packing. 
It is required to make the connection—the pips 6, 6, is brought 
up into the seating c, c, c, c, or the pipe a is lowered over it. 
This would depend on which proved most convenient. On the 
bolt so coming into contact with the boss of the wheel g, the 
wheel g is caused to revolve, by means of the handle m, until the 
plate a d, is brought into contact with the seating at 2, 2, the ring 
J, J, being previously adjusted by means of the wheel i, i, so 


that it shall come into contact at 3, 3, rather before the plate d, d, | 





does at 2,2, thereby compressing the packing &, k, and making ® 
steam-tight connection. H. Davey. 
88, Windsor-terrace, Dover-road, 8.E, 
June 13th, 1865. 


SUPPLYING LOCOMOTIVE BOILERS WITH WATER. 


Siz,—I beg to thank you for granting to my last communication 
space in your valuable columns, and presuming on your indulgence, 
I take the liberty of proposing a few questions to Mr. Colburn with 
regard to his last letter, which, with his great facilities in writing 
and design, I feel no doubt he will answer in detail. 

Mr. Colburn has picked out a discrepancy in two opinions given 
by “ X.” with reference to his original paper asa whole. Perhaps 
“X.,” like his opponent, has made an oversight in hasty writing. 
Be this as it may, the scientific part of the argument is not thereby 
affected; and, to keep to this view of the case, there is one point, 
and so far I can only see one point, in which “X.” has been 
refuted, and this is with respect to the “ air cock” or safety valve, 
which certainly can be made as Mr. Colburn describes it, viz., to let 
off the surplus steam down to a definite pressure without any such 
communication with the atmosphere as has been spoken of, or any 
necessarily consequent reduction of heat to 212 deg., or near it. 
The rest of Mr. Colburn’s first paragraph contains no argument, 
and, therefore, needs no comment, and the same remark applies to 
the whole of the second paragraph. 

The next paragraph gives us an interesting calculation as to the 
size of the so-called “air cock,” which, however, as Mr. Colburn 
observes, would have ultimately to be arrived at by experiment 

The fourth paragraph, with its description of a coupling, brings 
me to some of the questions I have t» ask; and I beg to state that 
I do so simply in the spirit of scientific inquiry, and if my conjec- 
tures are wrong | shall be happy to be set right. To facilitate 
these questions, and the right understanding of them, I enclose 
a sectional sketch of the coupling described by Mr. Colburn. 
A, B is the ground line; C, D, the bottom of the tender, which | have 
supposed to be 3{t. above the ground line, but this distance is 
immaterial. The rising pipe is shown inserted in the orifice under 
the tender, and the rising pressure of the water will lift the stop 
valve Ein the tender and fill the tender. Very well, let us suppose 


| the tender full, I want to know how to lower the pipe again ? 





Next, Mr. Colburn says there is 
to be a “stop valve” in the rising 
head. As | presume it is of a 
nature to keep the water down, 
how is this stop-valve — which, 
from inability, I have not ventured 
to draw—to be opened. 

I know of no valve which will 
answer except a screw valve, as is 
used on water mains; and this 
would be rather an awkward thing 
to put on the top of the rising pipe 
—would involve greater length, 
and would be very inconvenient to 
get to under the tender, besides 
occupying too much time in opex- 
ing and shutting. 

Let us suppose that Mr. Colburn 
can design a stop valve which 
will answer all purposes for this 
rising pipe, then, how are we to 
lower this pipe, not against half a 
ton of upward pressure, but nearly 
aton and a quarter? I know of 
no convenient arrangement of any 
of the mechanical powers I am 
acquainted with, so] am compelled 
to wait for Mr. Colburn’s solution, 
merely suggesting that to lower 
the pipe 2{t., whatever the gearing, 
will be one man’s continuous work 
for at least two minutes. 

This lowering motion must also 
be in requisition to ease the rise. 
It would also have to be actuated 
from a safe distance, for the water, 
say one gallon at least, at 300 deg., 
between the two stop valves, 
would be released, and the atten- 
dant would not like it to come in 
contact with any part of his person. 

Perhaps Mr, Colburn intends to 
lower this rising main in the same 
way as a bydraulic lift is lowered, 
in which case the loss of the heated 
water in the rising main con- 
stantly repeated would be a serious 
pall upon the stationary boilers. Besides, in this case, how 
does Mr. Colburn regulate the rise? To open a valve gradually 
would not answer, for water at so high a pressure directly it was 
released, even in small quantities, would generate steam, and the 
pipe would fly up like a cannon ball. 

Next, I want to know how the water in the rising pipe is to be 
kept warm bya “small steam pipe?” also what size “a large Cornish 
boiler” may be supposed to be. 

My last queries are suggested by Mr. Colburn’s calculations as to 
the number of boilers required. He tells us that “a large Cornish 
boiler” will, in a certain time, heat a certain number of gallons of 
water from 100 deg. to 303 deg. Granted; but then he has also told 
us that the average heat of water is less than 50 deg. Does the 
— rise from 50 deg. to 100 deg. of its own accord ?—and, if so, 

ow 

Again, I can’t help thinking that, as the stationary boilers have to 
evaporate one quarter what the locomotive boilers do, the “large 
Cornish boiler ” will be very large indeed to equal six and a-quarter 
locomotive boilers; unless, indeed, the Cornish boilers are to work 
longer hours, in which case, if the traffic be not uniform, the heated 
water would have to be stored and kept hot in reservoirs, or, in other 
words, extra boilers. 

Trusting Mr. Colburn will enlighten me, I conclude. 

Leeds, June 19, 1865. J. F. M. P. 
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Six,—Thanks for your courtesy in inserting my few remarks last 
week on Mr. Colburn’s paper. I would not have troubled you 
again, but when that gentleman goes further into the details of his 
scheme, and gravely proposes to moor his engines stem and stern 
during the operation of taking in water, and taking the trouble of 
giving us the strength to jin., and the weight, toa pound, of such 
chains, I really must ask him for a little further information as to 
what time he calculates it will take to get the engine safely moored 
and adjusted to half an inch, which he says is necessary, after that 
to make the attachment from fixed boiler to tender, fill up, and cast 
off moorings, &c. &c.? His champion, Mr. Lewis Olrick, in his 
weighty and conclusive letter, says a good deal about the unpar- 
liamentary language used in this discussion, but 1 fear there would 
be very much more unparliamentary language fall from our friend 
“ An Engine Driver,” were he on the foot-plate, getting his engine 
properly berthed, and more still from his unfortunate mate in the 
pit below, trying to get his connecting-pipe entered. I should say 
a short siding, with fixed buffers at the end, and a screw coupling 
to set all up taut, would have been a more mechanical suggestion, 
but that would fail, as the mooring chains and auchors would, if 
the engines ‘and tenders varied half an inch in length, or if the 
point of atttacling the supply pipe varied, which I should say, in 
my humble opinion, would be the case amongst several engines. 
But as Mr. Lewis Olrick assures us from conversations he has 
had with many able engineers on the subject, that they consider 
that Mr. Colburn’s suggestions may ultimately be carried out, will 
he kindly give us the names of three or four engineers of standing 





who hold that opinion, as, by so doing, he will, I am sure, at once 
stop any further discussion from humble individuals like myself ; 
and will at once acknowledge that Mr. Colburn’s scheme is alto- 


gether too far ahead for me? Trave Brive, 








Sin,—I presume that the heat of the weather, of which Mr. Col- 
burn complains so much, has rendered him obtuse. I am unwilling 
to believe that he wishes to — my meaning to serve his own 
ends. I stated in my first letter that I conceived “his paper to 
have been so carefully worded as to require no explanation.” In 
other words, that he had taken due care to place his scheme before 
the world precisely as it existed in his own mind. That, in fact, 
it formed an accurate exposition of his plans carefully worked out, 
as was proper in such a proposal, in all the details. That, in short, 
if any defects existed, they were not to be attributed to waut of 
care in writing, but to want of knowledge on the avthor’s part, or 
to want of merit in the invention proper. 1 am willing to admit 
that this was purely assumption on my part, but an assumption, I 
submit, which was perfectly justifiable. Shall I justify it to Mr. 
Colburn? { would weary your readers did i do so at length. Mr. 
Colburn wrote under his own name, and gave his qualifications for 
the task he had undertaken, in tho form of a statement that he was 
a member of the Institute of Civil Engineers. Now, as a rule, 
members of the Institute are very particular to keep up the credit of 
the guild. And as your correspondent has apparently only become 
one of the body very recently, 1 did suppose that he would take special 
care to say all that he had to say as it best could be said. I saw at 
a glance that, as faras the grammatical construction of sentences 
went, it was very carefully written. In the fact that it was the 
first paper of Mr. Colburn’s, as far as 1 am aware, which had 
ame exclusively in your pages since Mr. Colburn was made a 

emb. Inst. C.E., I found an additional reasou for presuming that 
the paper said all that Mr. Colburn had to say on his subject, and 
that it did form a fair exposition of his merits as an engineering 
authority. In my last letter 1 admitted that my first letter con- 
tained a personality, this personality being neither more nor less 
than a statement of the assumption, my reasons for forming which 
I have just re-explained. It was only a “ personality” in so far 
as it alluded to the author instead of to bis paper; but it contained 
nothing invidious; nothing offensive. It was simply the expression 
of an honest conviction held at the time, and strengthened since. 

My second letter did contain personalities, which were forced 
upon me by Mr. Colburn’s irrelevant and egotistical autobiographical 
sketch»s; but even these personalities were simply rebukes for the 
introduction of foreign matter into an already wordy discussion. I 
point d out, in my last lotter, that either he was ignorant of much 
conn cted with the laws of steam, and of the working conditions of 
En siish railway traffic, or that his paper was “ crude, obscure—” | 
wil spare Mr. Colburn the rest of the sentence, Now, so far from 
withdrawing any statement, I will repeat that I honestly hold, and 
bave held, the conviction which I first formed; but willing to ad- 
mit, as I was, that a dilemma existed, and that possibly | was wrong 
in my assumption, I offered to take the other horn, as being moro 
charitable to your correspondent, Had Mr. Colburn in reply, 
acknowledged that he had written hastily, I should have refrained 
from adding a word. Instead of doing so, however, he holds to his 
orignal paper, as being perfect, and prefers that I should hold to my 
original opinion, which I need not repeat. Well, I have given Mr. 
Colburn his choice; I am satisfied with his selection, and I trust 
that this explanation will show that I have retracted nothing, but 
that I have endeavoured to clear up any miscoustruction of which 
my words admitted, Before quitting the subject of persovalivies, 
permit me to call attention to the fact that, although your corre- 
spondent deals in euphuisms when using personalities himself, he 
has contrived to heap a greater number of accusations of incompe~- 
tence, ignorance, and irritability on me than I thought it was pos, 
sible to smuggle into a discussion on scientific points of genera’ 
interest. 

1 sutend that this letter shall be my last on the subject of supply- 
ing locomotive boilers with water, simply because any prolongation 
of a discussion with one who overwhelms facts in a mist of words 
would be useless. Mr, Colburn’s re; ly may be such as to con pel 
me to speak, but I trust that such will not be the case.* I, there- 
fore, crave permission to digress for a few moments in order to reply 
to a letter signed “ Lewis Olrick.” 

It is long since a production manifesting worse taste has appeared 
in print. 1 should find much cause for tribulation in the fact that 
Mr. Colburn had been “set on in a violent, harsh, and ungentle- 
manlike manner,” were it not that we are also told “ that it is not 
everybody who could defen: themselves as he has done.” It is a pity 
that “ Lewis Olrick” don’t take part in the discussion, as I have no 
doubt that he could place the whole matter ina different light. lis 
argument that 1 do not represent a multitude who hold their peace 
because thoseto whom “ Lewis Olrick” has spoken think it “ quite 
possible that Mr. Cuolburn’s ideas may yet be carried out,” and because 
they “coudemn the manner in which his opponents have attacked 
him,” is truly a masterly example of logical deduction which it is 
impossible to dispute. it does a like painting the lily to attewpt 
to improve on “ Lewis Olrick’s” arguments; still, with all due defer- 
euce, | would venture to point out that it might have strengthened 
his case had he defined the word “those.” Of course this is merely 
@ suggestion. I am sorry to find, however, that “ those” are not 
very energetic—perbaps it’s the heat. ‘To say the least they are 
indolent. What! not one to say a word in favour of a man so 
violently attacked! Why, Lewis Olrick is not a bit better hiuself. 
He slaps Mr. Colburn on the back, and tells him to “go in and win,” 
but he won’t help him with a single argument. That, | suppose, 
would be intrusive, as Mr. Colburn is so well able to do it himself 
that he wants no help, “ Lewis” will stand by and see fair play. In 
my innocence | thought that this, Sir, was your province—uot tuat of 
acorrespondent. I cap assure “ Lewis Olrick,” however, that this isa 
“ free fight,” and if he feels disposed to strike a blow for the oppressed 
I shall notsay nay ; but that non-combatants had better keep a little 
way off. I have felt amused by the inquisitive feeling displayed by 
your correspondents as to who “ X.” is. Mr. Colburn has very pro- 
perly put it that I am an unknown quantity. “ Lewis” is especially 
aggravated that I should “keep my vizor down.” Suppose I turn 
round and ask who wrote the letter signed ** Lewis Olrick.” Sup- 
= I say, with Betsey Prig, when speaking of the immortal Mra 

arris, “I don’t believe there is no sich a persou.” Suppose I. 
assume the name to be feigned—I have absolutely not ove particle 
of evidence that it is anything else. ‘T'he letter, as a whole, is one to 
which no one would, I think, care to attach his real name. 1 should 
like to know whether Mr, Colburn finds pleasure in the epistle, If 
anything could have rendered his case weaker than it is, it is such 
aid as “ Lewis Olrick” affords, I am about to make use of what I fear 
“ Lewis Olrick ” will considera very harsh statement; 1 am actually 
about to tell him that 1 don’t believe that “those” and the “able 
engineers ” of whom he speaks are silent because Mr. Colburn does 
not want help; they have misled “Lewis Olrick”—1 feel certain that 
the true reason is that they have nothing to say. As 1am about 
to retire from the lists they will be favoured with a capital oppor- 
tunity for assailing the character as an engineer and a coutro-~ 
versialist which I leave behind me. Enough of “ Lewis Olrick;” I 
congratulate Mr. Colburn on the acquisition of a “ satellite” at last, 
and one who can deal pretty fairly iu moonshine, as is proper in a 
satellite. Hevenous 4 nos mouton. 

I did think that my last letter was so carefully composed that Mr. 
Colburn could not misapprehend my meaning. Had he understood 
me, I need not have entered upon a wearisome recapitulation. As 
it is, I don’t see how I can avoid it. I am desirous of handling this 
question on true ‘* broad principles,” and I am not aware that 1 have 
departed more widely than Mr. Colburn from so wholesome a rule. 
it appears to me, however, that your correspondent’s ideas of 
“broad principles” are wholly erroneous. As far as I can see, 
vague statements and assumptions, without a good foundation, con- 


* We have already afforded our correspond more space than we could 
conveniently spare, and we hope that Mr. Colburn will so word the reply to 











which he is entitled, that no excuse may be afforded for the extension of 
this discussion,—Ep, E, 
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stitute his definition of ‘‘ broad principles.” Now, I will concede 


that in many cases itis necessary to make assumptions which hardly 
admit of proof; but such cases are rare, and such a system is to be 
deprecated. In an instance like the present, no such necessity arose, 
and Mr. Colburn might as well have laid down his premises cor- 
rectly as incorrectly. I shall oot undertake the task of going 
seriatim through the first column of his letter, but instead, I will 
simply state broadly what I asserted. 

r. Colburn started with the assumption that he could suppress 
one-fourth of the heating surface of his locomotive by raising the 
temperature of the water fed to the boiler to 350 deg. He next 
voluntarily gives up 50 deg., selecting 300 deg. On this basis 
he assumed a certain definite measure of economy. He cannot 
deny that if the temperature were higher, ceteris paribus, the 
economy would be increased; if lower, it would be diminished. 
It must alco be borne in mind that the temperature at which the 
water was supplied to the tender had nothing to say directly to the 
question of economy, save in so far as it determined the tempera- 
ture at which it was supplied to the boiler. In other words the 
temperature at which the water entered the boiler determines the 
ratio of economy. This is a simple matter-of-fact which Mr. 
Colburn will not dispute, and cannot quibble about, 

Now Mr. Colburn, in his paper, calculated the saving to be effected 
on the assumption that the water was to be fed continuously at 
300 deg. If it were fed at a less temperature the saving must be 
less than that claimed; but, as a matter of fact, the water was to be 
stored in an unclothed tender—I spare Mr. Colburn about “ that 
lamp,”—and as radiation would proceed rapidly, and as the tender 
must hold at least enough for nearly an hour’s run, the average tem- 
perature of the water, as fed into the boiler, must be considerably 
Jess than 300 deg., and, therefore, the saving claimed by Mr. Colburn 
could not be realised in practice. Your correspondent admitted that 
the temperature might fall as low as 225 deg; the mean will be a 
fair average, 262°5 deg. 

Mr. Colburn made no special mention of any means of discharging 
steam from his tank, but he did so word his paper that he stated that 
the pressure in his boiler would be the same as that in the tender. 
ile has spoken of 50 1b. in his paper in connection with both, and of 
no higher pressures from the moment he abandoned the 50 deg. 
before referred to. I tuok this, and still take it, as being strictly a 
proposal to fill the tender with water at the same temperature as that 
in the boiler; and I showed that, without a specific arrangement 
which I pointed out, he could not carry out this proposal. In his 
first letter he admits that I was right, and acknowledges that the 
temperature would be 5 deg. Jess, thereby substantiating my 
original statement and endorsing its accuracy. Your correspondent 
cannot dispute a fact upon record. 

I next said that Mr. Colburn could not fill his receiver with 
water at the same temperature as that in the tank. In his first letter 
Mr. Colburn admits that my statement was correct, taking the loss 
at 5 deg. more, and thereby substantiating the truth of my asser- 
tion. ‘This also is on record, and does not admit of dispute. 

As a result I find that the water, instead of entering the boiler at 
an average temperature of 2625 deg., will enter at but 252-5 deg., 
from which it follows that the saving to be effected by Mr. Colburn’s 
scheme is rather less than one-sixth less than that claimed for it by 
the author. 

It may be said that this is a trifling discrepancy not worth notice ; 
but we are to remember that we are dealing with very large quan- 
tities. Mr. Colburn first claimed that his scheme would efiect a 
saving of £500,000 per annum to the railway companies of Great 
Sritain, on the assumption that one-fourth of the heating surface 
was suppressed. He gives up part of this saving immediately after- 
wards by reducing tho surface suppressed to one-fifth, permitting, 
however, the original £500,000 to stand ; and we now find that the 
average temperature of the water will be such that the quantity of 
surface suppressed must be still further diminished, in order to com- 
pensate for heat actually wasted. Calculating only on the difference 
between the corrected average temperature and that assumed by 
your correspondent, I find that the pecuniary saving will be 
reduced by one-sixth nearly, or not less than £80,000 per anuum. 
This is certainly no trifle, representing, as it would, the entire 
profits of a very extensive railway. 

I next pointed out that, supposing Mr. Colburn’s echeme to be 
perfect in every other respect, it was radically bad because it entailed 
« loss of adhesion. Mr. Colburn admitted the loss of adhesion, 
indeed, and proposed as a remedy that engines should be coupled, 
{ pointed out that coupled engines are already used extensively—on 
certain lines indeed, like the London, Chatham, and Dover, almost 
exclusively—and yet the adhesion was still so deticient that no 
weight could be spared. Mr, Colburn answered this by proposing 
the use of more sand, as though sand were not already used to 
excess. He has contented himself with the bold repetition of this 
statement ; and, notwithstanding my oft-repeated invitation to 
discuss this, the turning peint of his scheme, he has virtually 
declined to accept my challenge. In plain English, he won't enter 
into the question at all, And I now once more assert that no 
Kuglish locomotive superintendent knowiug his business would 
vonture to suggest a reduction in the weight of the engines working 
his line, or would believe such a reduction to be compatible with the 
discharge of the duties demanded of his engines. As your corre- 
spondent won't go into the matter, 1 must leave your readers to 
decide between us. 

I next stated that although I admitted the bare possibility of 
constructing a joint which could be made tight in one minute, that 
i doubted the possibility of keeping the apparatus in order under 
the given conditions for any considerable period. Mr. Colburn has 
advanced nothing since which, in any way, tends to remove that 
doubt. In his last letter he has given us, after repeated solicitation, 
his notions on the matter, about which 1 don’t find it very easy to 
write seriously. He begins by saying “ It is first necessary to stop 
the engine and tender at an exact point upon the line—exact within 
half an inch.” I should be glad to hear what “ Kugine Driver ” 
will say tothis. Lven Mr, Colburn, although possessed of a faith 
suflivient to move mountains, can hardly bring himself to believe 
that drivers unused to this very sharp practice can effect the re- 
quisite operation without a little aid. ‘Lherefore, a pit is to be pro- 
vided “ beneath the tender” in which two two-fathom lengths of 
chain weighing one cwt, each would be firmly anchored. Lf the 
engine ruus a little too far ahead then one chain 1s to be hoo<ed on to 
a“ shackle in the tender frame,” aud the engine backed antil the 
chain is taut.” If not far enough, then the other chain is to be 
hooked, and the engine run ahead until it is taut; Mr. Colburn, 
with a stupendous credulity, believes that in a little time, and with 
due practice, the chains would not be required, as the engine driver 
could bring up his engine and train to tue exact half inch! Now, 
to ,use Mr. Colburn’s own word, this is simply rubbish, and I will 
not pay so bad a compliment to the intellects of your readers as to 
dweil on the absurdity contained in such a statement. If the 
scheme is practicable at all, the chains must be regularly used. 

Now, these chains lie normally in a pit beneath the tender, yet 
they are to be hooked to a shackle on the frame; furthermore, this 
pit must be, at least, a couple of feet deep, as, otherwise, the chain, 
when tight, would come against one of the axles in all probability. 
Mr. Coiburn is, as usual, vague to a degree when speaking about 
the shackle, we are leit quite in the dark as to its whereabouts. 

If we suppose it to be fixed to the back buffer beam, it follows 
that a man must descend into the pit and liit one end of the 
chain, a weight of 72 lb. at least, through a height of some six 
feet, or higher than his head, at a single effort, in order to 
hook iton. It the shackle is on one of the side frames, he will first 
have to descend into the pit and then to put out one end of the chain 
across one rail, through the space between a pair of wheels, and then 
to get out of the pit and hook it on; in either case the man will risk 
his life from hour to hour, and if by a very probable mischance one 
of the chains was not put back into the pit, but suffered to lie across 
the rail, the next wheel to pass over it would be thrown off infallibly. 
It is not easy to invent a more dangerous contrivance ; at least one 
life per annum would be lost at each water crane. So much for 


what I may term the moral aspect of the question, next for the 
mechanical, 
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I would beg to ask Mr. Colburn if he is prepared to state that it 
is practicable to originate and preserve such a definite relation 
between the lengths of some hundred chains that he can ensure that 
several hundred engines can always be stopped, not only to half an 
inch, but to the precise half inch required; can he provide an 
anchorage so rigid that it will not give half an inch under the pull 
of a heavy engine; chains so inflexible and so adamantine that they 
will neither wear nor stretch? Can he ensure the position of the 
shackle in the precise spot within half an inch for tenders of varying 
heights ? Can he be certain that every time the rails are -— up 
a couple of inches the anchorage will be packed up too? Can he 
promise that the distance between the anchorage and the shackle of a 
tender at Crewe shall be identical with that existing at Holyhead and 
at Camden Town? Can he ensure that a common standard should 
be observed over the lines of one half dozen companies traversed by 
the engines of auother half dozen companies ? Can all this hooking 
and shifting be effected within a minute? Has Mr. Colburn thought 
of these things, aud having thought of them, has he with care and 
deliberation risked his reputation as a practical engineer? Or has 
he written in order to “recreate” himself,and furnish your readers 
with a fund of amusement provided at his own expense? Permit me 
to suggest a little improvement. Why not provide a reflector which 
would thrown down the light of ‘that lamp” into the pits, and so 
enable the water tenter to carry on his duties at night ? 


If Mr. Colburn had had as much experience in india-rubber joints 
as myself he would know that, under the combined effects of heat 
and pressure, the best rubber he can procure will so far soften that 
the three-quarter inch edge of his rising pipe will adhe re firmly to the 
proposed packing; the lowering apparatus would require to have 
strength enough to tear up the rubber, which would nardly last a 
dozen times. Your correspondent cap try for himself on a small 
scale; I don’t want him to take anything 1 advance upon trust. 

This letter is already so long that I fear to add to it. Still, one 
poiut remains for consideration; and as 1 shall not again intrude 
upon your space, 1 beg of you, Sir, to bear with me yet a little. 

In speaking of the number of fixed boilers required to supply Mr. 
Colburn’s engines, I took the case of a dine having 100 engines 
under steam daily. I further assumed that these engines would 
each have 1,200 square feet of heating surface, or in ail, 120,00U{t., 
but that, if altered on Mr. Colburn’s system, 30,U0U0ft. would 
be suppressed, and I stated that this surface must be replaced 
by the stationary boilers, aud that, therefore, a3 a Cornish 
boiler, 30ft. long and 7ft. in diameter, with two flues, each 
2it. Gin. in diameter, would have but 600 square feet of surface, 
fifty such boilers in all would be required, because 50 X 6J0 = 
30,000. Mr. Colburn, in return, gave us a very pretty calculation to 
show that ten would do, and now one, still neater, to show that four 
would do! (By the judicious use of figures your correspondent can 
prove anything, and | shall not be surprised to tind that one willdo; 
we are not very far from it now.) Let us see what this comes to. 
Your readers will observe that 1 assumed 100 engines to be under 
steam daily, and I am willing to admit, for concession sake, that 
these would steam at full power for but four hours out of the 
twenty-four. This would be equivalent, of course, to one-sixth of 
the number under full steam for twenty-four hours through. Thea, 


120,000 : 
— = 20,000 square feet. One-fourth of this, or 5,000ft., 


would be suppressed under Mr. Colburn’s arrangement, and must 
be made up by the fixed boilers, also working the twenty-four hours 
through. Buta locomotive would, under ordinary conditions, eva- 
porate per square foot per hour, when running, at least three times 
as much water as would a Cornish boiler of the kind specified, burning 
slack ; and even admitting that coal was used, the relative evapora- 
tiou would still be less than one-half. lam willing to assume it to 
be one-half; therefore, for each foot of surface suppressed in the 
locomotives two must be supplied in tho boilers, or, in all, 10,000ft. 
Now, 10,000 divided by 60U, the number of feet to each boiler, gives 
164, or, say, 17 boilers, instead of 4, as given by your correspondent. 
Your readers will see how many points I have made Mr. Colburn a 
present of, in this statement, simply in order to avoid raising a single 
point worth disputing. ‘hus, instead of assuming four hours as the 
working day of a locomotive, I might have taken five with equal 
truth; and 1 have not made the slightest allowance for evaporation 
proceeding during twenty standing hours, although it is often 
very considerable, especially as tue blower is olten at work 
acting as an escape pipe. It is worth notice that, in order to 
strengthen his case, Mr. Colburn very quietiy takes the temperature 
of the water fed to his four stationary boilers at 100 deg., although 
he assumes that fed to the locomotive as being but 50 deg. I leave 
it to your readers if this be fair discussion ? 

Now, it must be remembered that, even on the most crowded lines, 
by far the greater proportion of the traflic is conducted during the 
day time, while in numerous districts it almost altogether ceases 
for five or six hours after midnight. I shali therefore make a claim 
which even Mr. Colburn cannot reasonably dispute, when | assert 
that the working day of the Cornish boilers, taken on the average 
of different portions of an extensive line, will virtually be but 
twenty hours instead of twenty-four; and on these grounds I 
maintain that twenty boilers of tue dimensions given are the fewest 
possible which can provide for the wants of 10 locomotives of the 
given dimensions; when, in addition, we reflect that at many 
stations the demand will be irregular, or rather intermittent, to a 
degree; that watering stations must be provided at places where 
possibly not three tenders full will be needed in the twenty-four 
hours, and that universal provision must be made for the greatest 
prey demand which can ever occur, as, say, in Whitsun week. 

think it will be admitted that fifty boilers—the number I originally 
selected—form by no meaus an extravagant estimate, and I believe 
that even Mr. Colburn would think twice before he adventured upon 
replacing 30,000 square feet of surface suppressed, with 2,400{t. not 





| possessing one-half the efficiency per foot; in other words, if four 


boilers would answer, then would 1,200ft. of surface, in the shape of 
fixed boilers, replace 30,000 in the shape of locomotives—a state- 
ment which requires no further comment. By using a species of 
quibble Mr. Colburn may possibly say that he proposes to suppress 
but one-tiith of the heating surface instead of one-fourth; but it is 
clear that, as the pecuniary saving and all the other advantages of 
the scheme are calculated in his paper, upon a saving of one-iourth 
as a basis, my calculations are quite admissible, and even this quibble 
would so slightly affect the issue that it would hardiy serve your 
correspondent’s turn to use it. 

Before concluding permit me to state that I asked Mr. Colburn 
to t.1l me the diameter of the waste cock, as he terms it, with a defi- 
nite purpose, and, as I anticipated, the answer is erroneous. Mr. 
Colburn can prove anything by figures, but his papers show little 
evidence of a comprehensive graspoi the practical bearing of a mecha- 
nical problem, He should be perfectly aware that this waste cock 
would never have the chance of discharging clear steam, although 
his dimensions are correct only under that condition. From first to 
last during the operation of filling, the space above the water 
would be tilled with spray, and the cock would discharge nearly as 
much water as steam. It would, in a word, be priming of 
the most aggravated character. Ihe cock would, thereiore, 
be too small; yet, if the opening were made larger, the priming 
would be increased; and I am disposed to doubt the feasiblity 
of filling the tender in one minute, under any circumstances. 
Lhe poimtis not worth discussing. Whether the 30 ib. contained 
in the stand pipe in the pit wouid be blown like shot through the 
roof of the tender on opening the stop valve, is a question which I 
should like to see Mr, D, K, Clark take up. Speaking of the staud 
pipe, Mr. Colburn should tell us how he means to provide for the 
water contained in it between the stop valve in the tender and that 
in the pipe. It appears to me that the moment the joint is broken 
part of this water will flash into steam and disperse the rest all 
around, scalding every one near. The poor feliow in the pit would 
have hard times of it. Mr. Adams shouid tell us what would become 
of the driver and stoker when the nozzle of his pipe is raised out of 
the stutling-box. He must take special precautions to prevent the 
chance of a few pints remaining between the stop valves, to take the 








skin off the hands of any one foolish enough to remove the pins. It is 
very strange that points on which the practicability of a scheme 
really depend are so frequently passed over, I suppose because men 
will not take time to think. Mr. Colburn’s statement that the stand 
pipe I spoke of is only suitable for a curve of a greater radius than 
8ft. would be witty were it intelligible. 

In withdrawing from your columns, Sir, I beg to return you my 
thanks for the space you have placed at my disposal, and to remain 
the “ unknown quantity,” , a 
London, 20th June, 1865. 

INITIALS v. NAMES. 

Sm,—As one of your constant readers for a great number of years, 
Ihave frequently been highly amused on account of the attacks 
made by gentlemen who sign their own names to their letters, upon 
those who are content with an initial or two. Now I have found 
that, at the beginning of any discussion, those who raise an argu- 
ment over their own names are, generally speaking, amiable and 
courteous enough to all those who may either support or oppose 
their argument under a nom de plume; but if, after protracted dis- 
cussion, their opinion be argued down, and their proposition 
untenable, they, as a natural consequence, find all the “initials” on 
the opposite side. They become irritated; their temper gets the 
better of their good sense, and they presently turn round upon their 
adversaries with the question—‘* Who are you that dare— ?” &c. &e, 
To this they frequently add the gratuitous expressions of cowardice, 
unfairness, business interest, &c. It has been proposed by these 
gentlemen on several occasions, that the pseudo names and initials 
should be done away with altogether, and that every one should be 
required to write over his own name. My object in writing to you 
now is, to make just the very contrary proposition, viz., if any 
alteration be made in the presext custom of signing letters as we 
think fit to do, let this alteration be in favour of the nom de plume 
throughout. 

Gentlemen writing to public papers over their own name will, I 
think, do so for one of the following reasons, viz., they may either 
be entirely indifferent as to what name they put down, and use 
their own as being of equal value to any fictitious one, or they sign 
their name for the purpose of giving the weight of authority to any 
proposition they may advance; or, finally, they do itas an advertise- 
ment. I need scarcely remind your readers that the real value of 
scientific discussions depends almost solely on the amount of im- 
partiality brought to bear on the subject, which can never be really 
ensured if persons appear in their real names and characters. We 
will put the case of a writer starting a new theory on the speed of 
steam ships at variance with the usually conceived notions on the 
subject, Let him sign himself ‘‘ Yours obediently, 8. R.,” and a 
great number of your readers would think it their duty either to im- 
partially support or oppose him, as the case might be. But if he 
were to sigu himself, say, “ Scott Russell,” the value of the name, as 
an authority, would immediately come into play, and while any 
discussion following the proposition would certainly be more bitter 
aud personal than 1n the first case, it would decidedly be less likely 
to elicit really valuable information. 

There would, however, be no barm done to anyone if the party 
who begun the discussion with any new proposition were to sign 
his real name at the end of his last letter on the subject, if he 
thought fit to doso. This would serve to give him the credit due 
to him without making the discussion itself the vehicle for the 
publication of personal matters. J. B. 

London, June 19th, 1865. 

{Our correspondent has written a very sensible letter, which we 
feet much pleasure in publishing.—Ep,. E.] 








BOARD OF TRADE LICENSES. 

Str,—From the notice of motion standing in Mr. Laird’s name, 
and from the statements in the public prints, it would appear that 
pressure is being brought to bear on the Board of Trade, just now, 
with a view of inducing Mr. Milner Gibson to refuse to grant licenses, 
under the “ Chain Cavles and Anchors Act,” to any testing machines 
other than those of ‘*public” establishments. 

It is, perhaps, worth while to consider whether, if the Board of 
Trade has power under the Act to limit its license in the manner 
desired, it is possible to exercise that power with advantage to the 
public, by following the steps taken by Lloyd’s with reference to 
“the public chain and anchor testing machines approved and recog- 
nised by the committee, and now in operation.” 

Lloyu’s committee, by circular of the 18th May, 1865, publish a 
list of the establishments recognised by them where chains may 
tested “‘ up to the Admiralty proof at a machine under the control 
and superintendence of some responsible public body.” ‘The establish- 
ments are at London, Lloyd’s machine, Poplar; Liverpool and 
Birkenhead, Mersey Dock Bond machine; Tyne, Public Chain and 
Anchor Proving House; Sunderland, Public Chain and Anchor Test- 
ing House; Lipton, a proving machine, erected by the Stafford- 
shire Pubiic Chain and Anchor Testing Company (Limited); 
Netherton, a proving machine, erected by the Statlordshire 
Public Chain and Anchor Testing Company (Limited); Llanelly, 
public machine belonging to the Harbour Commissioners, superin~ 
tendent Mr. Brown. 

From the machines named above as being in operation, and from 
others where, in the words of the circular, they comply with Lloyd’s 
requirements, and become “ public machines, under the control and 
superintendence of some responsible public body,” Lloyd’s intend to 
receive certiticates of proot. But they do not intend to receive 
certificates of proof from machines not coming within their detinition 
of a“ public” machine. ‘his course of proceeding is based on the 
ground that, at the so-called “ private” machines, makers will test 
their own property in their own machines, and give it their own 
certificate of public proof; and that the contrary will be the case in 
their so-called “ public” machines. 

‘There can be no doubt that it would be the height of folly to allow 
a goldsmith to assay his own gold on his own premises, to stamp it 
himself with the proof mark, and to give with it his own certificate 
of quality. There can equally be no doubt that one’s own test of 
one’s own manufactures in one’s own private yard at one’s own 
private machine, will in some cases become no test at all, and that 
the certificate in tbat case will be a mere delusion. 

Most respectable makers cry aloud for a public test; but as some 
makers intend taking licenses for their private machines all must do 
so. ‘his being the case, Lloyd’s make their selection; but are these 
selected machines put forth in Lioyd’s Circular, in fact, what they 
are supposed to be in theory, viz., eiticient machines and “ public’ 
machines? And if the Board of Trade were to refuse its license to 
machines really belonging to cable makers, how many of the ma- 
chines in Lioyd’s selecuon could it license? ; 

An attempt at any similar selection by the Board of Trade (with 
the two exceptions named below) would be to throw dust into the 
eyes of the public, and to lull them into a false security. On the 
other hand, if the Board of Trade were only to license the two ma- 
chines which form the exception, then the trade would be stopped. 

it is better that the Board of Trade principle should be followed, 
and that the public should know boldly, and at once, that, under the 
Act, a maker tests his own chains in his own name; than that a prac- 
tice of selection should be adopted, and that a purchaser should be 
led to believe that his chains are tested in a “ public ” machine, when 
they are, in reality, tested by the maker’s own machine, by his own 
servants, and people in his own pay, under the disguise of a “ Public 
Testing Joint Stock Company (Limited).” : 

The machines at Birkenhead and Liverpool are faultless in con- 
struction and management. They are really what they purport to 
be, faithtul “public” machines, “under a responsible public body. 
They will, therefore, deservedly, always command a great share of 
public confidence, and a corresponding share of public business. The 
same may be said of Lloyd’s (Mr. Gladstone's) machine at Poplar, 
when reconstructed to meet the views of the five engineers who 
supported Mr. Galloway and Mr. Gray, and condemned the present 
arrangement. ‘The “Public Chain and Anchor Testing Companies 
machines” at Tipton and Netherton are joint-stock companies 

“limited.” ‘The makers whose chains and anchors are tested there 
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are shareholders. It is said that the makers there, in a body, 
test the cables they make individually. If this is so, where is 
the “public” test? Where is the difference between Mr. A. 
giving a certificate in London, after testing a cable at his 
own machine, in his own name, and Mr. B., in the country, 
testing his own cable in his own “ Joint Stock Company, Limited?” 
The only difference Bye this is a difference in favour 
of Mr. A., in London, that he acknowledges his test openly and 
above board, while Mr. B., in the —_. ves his private test as a 
ublic test, under the cloak of a “ Lloyd’s Public Chain and Anchor 
oint Stock Testing Company, Limited.” 

The machines at the Tyne, and at Sunderland, do not differ 
materially in their management, &c., from the machines at Tipton. 

At Llanelly the machine “ approved” by Lloyd’s as a “ public” 
machine, is nominally under the guardianship of the Harbour Com- 
missioners. It is so defective that, in the opinion of competent 
engineers, the Board of Trade cannot license it. It is a sort of bottle 
jack with a screw, not sufficiently long to test a fifteen fathom length 
of new cable at one pull. 

At Bristol there is a firm of anchor and cable makers; Lloyd’s 
refuse to accept as a public hine the hine on the premises 
and among the workshops of this firm, in the same way that they 
refuse Brown, Lenox and Co.’s machine in London. So, to enable the 
Bristol firm to aspire to the laurels of a ‘ Lloyd’s Public Company," 
they have to separate the proving machine from the workshops by a 
wall. This wall, it would appear, really makes the machine of a 
private firm a “ public” machine, although it is on the premises 
of the firm of manufacturers, although one gateway is common 
to the machine and to the rest of the works, although the 
chain, if broken at the machine, will have to be taken to the works 
to be repaired, and although the proprietors or chief proprietors of 
the “public testing machine” will be the manufacturers on whose 
premises it is erected. 

Again, let us take the case of Chester, where there is to be a public 
establishment, The only manufacturers there are Messrs. Wood. 
They are getting up a “ public” testing establishment. It can be 
called a joint-stock company and the shares can be taken by 
A., B., G., D., and E. Wood, by Woods junior and senior, and by 
Wood Brothers, and by Wood and Sons, and Wood and Co.; but 
what satisfaction is this gwasi company to the public? Messrs. 
Wood are engaged in several of these ‘‘ public” machines, where 
their own cables are to be tested for certificates of ‘‘ public” proof. 
Why should not they test their own chains under their own name 
boldly and fearlessly, instead of being required to make themselves 
into “ Joint-stock companies (limited) ?” For the Board of Trade tobe 
a party to the joint-stock delusion would, indeed, be an undignified 
course of action. The proposed practice of allowing makers to test 
their own cables under the disguise of a public company, has already 
formed the subject of a strong representation on the part of the 
Mercantile Marine Association of Liverpool. 

Lloyd’s themselves evidently pre-suppose some attempt at 
evasion, even in the machines they have approved, because 
we find that they appoint an inspector or superintendent, as 
a guarantee to the public that chains taken to the establish- 
ments where these superintendents are, will really be tested. 
The Board of Trade license under the Act only purports to 
guarantee that at the time itis granted the machine is a fair and 
proper machine if fairly and properly used. But it is no guarantee 
to any one thgt the machine will be used properly or even at all. 
It leaves the responsibility of seeing that a chain is tested to the 
owner of the chain and to the tester where it ought to rest; while 
Lloyd’s, by appointing a superintendent, shift the responsibility of a 
fair test on to their own shoulders, where it ought not and cannot 
rest. 

The salary of these superintendents is repaid to Lloyd’s by the 
tester. So that A. pays for a watchman to walk about his premises 
for the benefit of B. Whether this will really be of use in practice 
is — * At present its most characteristic feature is its 
novelty. 

A bona fide public test—and nothing short of a bona fide public 
test—for the whole country, is what the public require. It cannot be 
attained under the present Act. Until an Amendment Act is passed, 
it is well that the Board of Trade should continue to do as it has 
commenced, and insist on making no distinction between a private 
maker testing his chains in his own machine in his own name, and 
the same maker testing his own chains in his own machine under the 
high-sounding name of “ Lloyd’s Public Anchor and Cable-Testing 
Company of Limited.” A Looxen-on. 

Arundel Club, June 20th, 1865. 











TESTING CABLES, 


Sir,—From the persistent manner Mr. Laird, M.P., opposes the 
granting of licenses to chain and anchor makers, to test their own 
work, however publicly, or under whatever supervision it may be 
done, he appears to consider character or position of no value or gua- 
rantee. If such is the result of his experience there are other things 
I would call his attention to. During the time he was in business he 
may, perhaps, have heard of boilers bursting, engines breaking 
down; and it is just possible he may have heard of steam- 
ships doubling up, or breaking in halves. There was one 
called the Birkenhead. This ship got on shoreand broke up 
almost immediately, sending some hundreds of the bravest 
fellows that ever trod a deck into eternity. Now, to pre- 
vent such accidents as this, I should suggest the propriety of 
testing ship’s engines and boilers at a public place; this may 
appear rather startling at first, but why should it not be done ? 
Bridges, however large, are tested, then why not ships? it is quite 

racticabie, and not nearly so dangerous. And why should Messrs. 

aird or any other firm be allowed to send a ship to sea with a 
living cargo with no other guarantee of her fitness than the respect- 
ability of her builders (which, according to Mr. Laird, is of no value), 
backed by a cursory examination of an inspector? It is constant! 
being said the cables must be tested because the strength of the ~~ A 
is only equal to the weakest parts, this axiom is equally applicable 
to boilers, engines, &c.—a defective rivet or bolt might cause a blow 
up or break down. Here is, therefore, a glorious opportunity for the 
hon. gentleman to continue the work, and to bring in a bill to compel 
all engineers to send their boilers and engines to a public test-house 
to be Chogpughiy tested before being erected in the ship; and all ship 
builders fo send their ships to a public gridiron that they may be 
“suspended by the ends, also by the middle, to prove that they are 
strong enough to hold together if thrown in those positions, and not 
go to pieces directly they get aground, like the Birkenhead did. I 
think Mr, Laird will have to take this matter in hand if he wishes to 
maintain a character for ConsIsTENCY. 





Sin,—I have just read your very able paper on chain cable and 
anchor testing, under the protection of Government licenses, &c. &. 
You may depend upon one clear course, and,1 believe, there is 
only oue, which nearly agrees with all you have stated. 

Government ought to have in every shipping port of importance, 
as London, Liverpool, Hull, Plymouth, &c., first-class cable and 
anchor testing machines. It would be more advantageous to have 
one for cables and another for anchors, than to have a combined 
machine for both purposes, as in the former case, one could 
be made to check or prove the other; these to be used openly, as 
stated in your article of the 9th inst., adding the safety trough to 
prevent injury to the public and the workmen, arising from break- 
ages of cable, &c., during testing. For each defective anchor or 
cable, let the Government charge the full expenses of the test ; and as 
a second or third test may be occasioned by inferior workmanship 
or material, the increased expense would act as a prevention of such 
recurrences, and would be the means of ensuring good workman- 
ship and sound material, to the interest of not only Government, but 
shipowners and the public. 

The chain cable and anchor makers would not require licenses ; 
they would endeavour to have the best possible machine to test the 
goods before leaving their own works; and in case of a failure, the 


same could be made good for less that one-sixteenth, on an average, 
of theexpenses that would be created by sending out the same untested. 
The makers would derive no advantage from deceiving th lves 


other officers, and some two or three feet outside the engine room, 
80 that the engineer always has an opportunity of studying the 





by false tests or statements, and in case their were not equal to 
a second test by the Government machines, it would be sufficient 
proof that some of the testing machines were inaccurate, or out of 
order, which it would be to all interest to have rectified at once. 
This would make the whole affair self-acting, and on free prin- 

ciples, every one concerned having at heart the true object of supply- 
ing, and dealing in thorough proof cables and anchors. 

indsor Bridge Ironworks, near Tomas Dunn. 

Manchester, June 13th, 1865. 





DRAUGHTSMENS’ HOURS. 


§Sm,—Will you kindly allow me once again to intrude on your valu- 
able space, with a few words in answer to “ Valentine,” te letter 
on this subject appeared in your impression of the 9th inst. I feel 
sure that if yoar correspondent will read over his own letter with a 
little care, he cannot fail to see that his is no fair example of a 
draughtsman’s life, par ex On hig own showing he has been, 
on more than one occasion, engaged in superintending the execution 
of work ; his has not been a strictly sedentary life, and, consequently, 
cannot be cited as a fair example in the present discussion. He 
also, at or near the end of his letter, says:—“I think my fellow 
draughtsmen are frightened without cause, and having got their 
time reduced to eight hours, now seek for a further reduction.” I 
must beg to say to your correspondent that I do not find any one 
complaining of eight hours for a day’s work, and if he will read my 
first letter again he will see that I mention eight working hours, 
viz., from nine till six, and an hour for dinner, as a fair day’s work. 
Doubtless there mayjbe some who would, or may consider this too 
much, but I think if a man has only eight hours for his day’s work 
he need not be isfied. H.W. P. 





THE WATERLOO AND WHITEHALL RAILWAY. 
Siz,—In reference to the article on the Waterloo and Whitehall 
Railway, which appeared in your last impression, and as “ honour 
to whom honour is due” is a favourite motto, I beg leave to call 
our attention to the enclosed copy of a letter I sent to you, dated 
ebruary Ist, 1864:— 
“ To the Editor of Tux Enainuer.” 


*Sir,—Having seen accounts of the different schemes for crossing 
the Thames below bridge, I should like your opinion with respect 
to a submerged tunnel, formed in segments; an outer and an inner 
tube, brace together, the intermediate space filled with brick- 
work, &c., to make it sufficiently dense and rigid, and laid at a con- 
venient depth in the bed of theriver. It appears to me practicable, 
and more economical than driving through at a great depth below. 
I have not seen anything of the kind proposed before. If i am 
labouring under a delusion I will thank you to inform me in your 
answers to inquiries, as I am but a working mechanical engineer, 
not much versed in these matters. “J.C. 0.” 

I see dredging is proposed, which is both tedious and expensive ; by 
my scheme the superfluous ballast would be conveyed through the 
tunnel as it progresses, and as much as required deposited on the 
top, which would reduce the haulage many- hundreds of tons. The 
tunnel, formed of cast iron segments, jointed in the same manner as 
a cylindrical foundation pier, would be bolted together in their per- 
manent place, and the braces and brickwork (as before mentioned in 
my letter of February 1st, 1864), filled in as the work progresses. 
And with the aid of the apparatus I would’employ, the work could 
be conducted as easily below the bed of the river as on terra firma, 
at the required depth. I have been a subscriber to your valuable 
paper almost from the commencemeut, and should feel obliged by 
your putting mein communication with some parties interested ; and 
under present circumstances, and in justice to myself, I think my 
former letter ought to have a place in your columns. 

2, Stamp End, Lincoln, J. O. Cuarman, 

June, 1865. 


ENGINEERS IN THE NAVY. 


Sin,—About twelve months ago, the noble and gallant Secreiary to 
the Admiralty carried a measure through the House, which conferred 
power to add to the force known as the “royal naval reserve "—the 
engineers of the merchant service, to serve in her Majesty’s ships, 
or ctherwise, when required, and for them to receive the pay, pen- 
sions, &c., enjoyed by the engineers of the royal navy; in fact, pro- 
mising all the advantages, real or prospective, which fall to the 
lot of that much-envied body of officers, the royal naval engineers. 
As, however, only two out of the whole number of engineers in the 
merchant service have availed themselves of these specious pro- 
mises (one of whom was too old), we can only conclude that the 
engineers of the merchant navy are either wonderfully blind to their 
own interests, or are too fully aware how the regular naval engineers 
are treated to be taken in by such promises; and as the majority of 
them are men of the greatest shrewdness and intelligence, I can only 
infer that they fully understand and appreciate the position of their 
naval professional brethren, and that, therefore, they are by no means 
anxious to be under the pennant. Perhaps, however, the Admiralty 
intend to make pets of the engineers of the reserve (when they get 
them), as they do of the men composing that force, and in that case 
they may manage to “ kidd”* some more and bring up the number, 
so that the royal naval reserve may be something more than a 
name, as far as officers are concerned. 

As my object is zeal for that service in which are embraced all my 
hopes, 1 wish, through your paper, which deservedly enjoys a world- 
wide circulation, to bring forward to the notice of the engineers of 
the merchant navy, some of the comforts and privileges they will 
enjoy by forming the “ reserve,” for the Lords Commissioners of the 
Admiralty have, with a deplorable want of foresight, decided that 
the engineers of the royal naval reserve are not to attend drill, as 
do the other officers of the “ reserve,” so that they have no means of 
observing the general style of life enjoyed by naval engineers, and 
which, with all its advantages, together with the pretty uniform they 
are to wear, ought to, if anything would, 6 them rush to the 
nearest shipping office, and send up, emblazoned in letters of gold, 
their grateful thanks to that veracious genius who has provided such 
a brilliant future for them, 

With regard to the advantages held out, the only one I can 
suppose the Secretary to the Admiralty fancies will have any 
weight with merchant engineers is the pension. But would you 
believe it, Sir, there is no pension for engineers or their poor 
widows, nor for any man until he reaches the rank of chief 
engineer. So the royal naval reserve engineers ought to be 
disabused of that idea; for, as I conclude by their hesitation in 
joining the reserve, that they are prudent men, I think it an act of 
duty to show them exactly how we, the engineers of the navy, 
actually stand as regards those apparent advantages, of which so 
much is made, but which in reality do not exist ; and, as the ques- 
tion of a widow's pension to a man engaged in a particularly 
hazardous calling ought to be a primary consideration, I beg to state 
evga) that in no case, except where an engineer has either 
been killed in action, or by the machinery in the immediate execu- 
tion of his duty, has a pension been granted to his widow; and no 
matter how long he may serve in a deadly climate, if at last he 
succumbs and dies any other than a violent death, his unfortunate 
wife will be left destitute, as far as the Admiralty are concerned, 
All other officers in the navy of corresponding rank have pensions, 
but engineers have none. 

The accommodation on board her Majesty’s ship is so very diffe- 
rent to that the engineers of the merchant have, that a word on 
the subject may, perhaps, open their eyes. And, as the mess place 
is their only place, I will devote a short time toit. In iron-clad 
ships and line of battle ships, the mess place is down—I hardly 
know where—in a place called the cockpit, many removes from day- 
light or ventilation of any sort; nowhere near the messes of the 





of the engine-room, if not by sight, certainly by ear. 
Then the sleeping places are so thorou; bly comsiactabte, and 
adapted to make a man of mature years feel at home, that they 
deserve more, and better praise than I can give them. Do you, or 
any of your readers, know what a hammock is? I do, but can’t do 
justice to it; but let any man who is anxious to try it join the 
royal naval reserve. That he will have ample time for doing so, 
I guarantee ; for, as his hammock will be slung in some place where 
he will be roused at least three or four times a night, he will be able 
to 5 4 appreciate all its beauties. 

As I have already trespassed too long on your valuable space, I 
must for the present postpone my subject, trusting that those 
engineers of the merchant sérvice who think of joining the reserve, 
will reflect that, if they do, they will then be able personally to 
verify what has has been so inefliciently stated by their obedient 
servant, Varor Barque. 





CALCULATING THE STRESS ON GIRDERS. 


Siz,—I must apologise for continuing @ correspondence which has 
degenerated into a schoolboy argument. If I were to borrow an 
expression from the Yaukees, I should say that Mr. MacCallum has, 
on a very simple matter, perpetrated some uncommonly tall writing. 
He states that I have questioned the truth of the principles on which 
his formule are based. I have done uo such thing, except as regards 
the fifth, of which more anon—I simply observed that none but the 
two first and the sixth could have been used in obtaining his 
formula. This statement he has not only not disproved, but not 
even contradicted. 

To disprove it Mr. MacCallum must give a detail of his caleula- 
tions, pointing out the steps where 3, 4, and 5 are introduced. It 
would, however, be scarcely worth his while. 

(1) The expression P,—T, + (p:—t2) cos 4, is for all values of 6, 


zero. 

(2) Principle No. 2, as stated by him, may be turned into plain 
English thus :— 

“If a girder be divided into two portions by a vertical plane at 
right angles to its direction either portion is to be considered as a 
rigid body. Keptin equilibrium by its own weight, the pressure at 
the pier, and the forces which act upon it at the section, these last 
are taken to be:— 

(a) Hor.; Boom strains only and equal to each other. 

(6) Vert.: Vert comp. of the diagonal strains, likewise equal to 
each other. 

There is, however, no need to omit the hor. comp. of the diagonal 
strains in (a). The pressure on each boom may be supposed 
uniformly distributed over the section. 

(3) and (4). Mr. MacCallum says in a note :—‘ These well-known 
facts are quite independent of any particular formula or method of 
reasoning.” Did he then ascertain them by experiment ? 

(5) I suppose the 2 1b. are to be placed on the girder at once after 
it has regained its original form, but without impact. Suppose the 
weight applied to the end of a bar in direction of its length, the 
mass of the weight applied is acted upon by the accelerating force 
of gravity and the retarding force due to the elasticity of the 
material stretched. When such an extension is attained that the 
force of retardation is equal to that of acceleration, the mass will 
have acquired a velocity which is subsequently destroyed by the 
excess of the retarding force over that of gravity, acting through a 
space which will be equal to the first if the elasticity of the material 
be such that the extension varies as the force applied, and if the 
mass of the material stretched be neglected: this is nearly the case 
only where the elasticity is nearly perfect. 

6. Mr. MacCallum says, I have clearly shown that the diagonal 
strains are not in every bay equal when there are no vertical rods, 
but that the difference is of little practical importance when the live 
load is taken into account. If I have shown anything clearly at all, 
it is that this difference is due solely to the weight of the platform 
and the live load, the latter principally. The theory with regard 
to the strains is very nearly exact ; ascertaining the proportions 
of strength is another matter, but exactness must be aimed at when 
more expensive materials are used in construction, W. D 

June 13th, 1865. 


ee 


THE MECHANICAL FLOGGING OF CRIMINALS. 


Sim,—The Examiner, in an article of last year, referring to the 
flogging of garotters in Durham gaol, took exception to the prepa- 
ration of the cat-o’-nine-tails by one of the convicts in the same 
prison. The objection is well grounded, and a further objection 
might be made to the human agency by which the lash is applied, 
We may conceive that the punishment might easily be modified 
or increased at the pleasure of the inflictor, and some of the old 
writers record that fees, paid to the wielder of the lash, to lay it on 
light, were of common occurrence in their time. 

Whether the flogging of garotters, or other brutal robbers, be a 
good or an evil, may be a subject of dispute. ‘The cowardly ruffian, 
on getting out of prison, might be inclined to be doubly cruel to 
his next victim, by way of vengeance. The desirable thing for 
society is to prevent the growth of such human vermin, and prevent 
them from perpetuating their race, just as the skilful farmer takes 
care to get rid of ihe worst kind of domestic animals; and perpetual 
imprisonment for brutal criminals, while setting them to work for 
their own maintenance, would be the most desirable conclusion, 

But if we are to flog criminals, we ought not to brutalise the 
gaoler by making him the physical instrument of the infliction, 
To toil at torture is by no means an ennobling class of industry ; 
we should, therefore, make it a mechanical procese of certainty an 
accuracy. ‘ho French guillotine, or the Spanish garroté, are 
better than the rope, extinguishing life more rapidly and certainly. 
The treadmill is an unfair instrument, putting the weak criminal 
to harder work than the strong one; the crank is more appropriate, 
as being capable of adjustment to the power of the criminal. 

If, therefore, flogging is to be adopted as a punishment, we ought 
to have amechanical flogger, in which the intensity might be varied 
according to the guilt of the criminal, and so as to be measured and 
specifically defined by the judge, according to the criminal’s power 
of endurance, which can never be measured by the number of 
stripes. Garotters, and others of their tribe, are so loathsome and 
brutal that mechanics of all kinds would vie with each other in 
punishing them. ‘Ihe instrument would be from one to nine or @ 
dozen whips fixed to revolving arms on a vertical or horizontal 
shaft, made to move with greater or less velocity by a falling weight 
through a train of wheels. The criminal himself would be bound 
fast to a frame running on wheels, so adjusted that the whipcords 
could be applied to him with greater or less length and intensity. 
Lashed by # human arm, he might find his pain alleviated by some- 
thing of ‘savage energy, as in conflict, but to be beaten by a ma- 
chine—“ cow-hided,” as our American cousius phrase it, by timber 
and iron, would leave him without hope. “ Sentenced to a machine 
whipping of 160 revolutions per minute, and 2}in. overlap of the 
whipcords, with quarter minute intervals,” would be a fearful sound 
in the criminal’s ears. 

Cruelty! Cold blooded cruelty! some philanthropist will say. 
Perhaps so; but so is, and must be, all punishment. But it is 
greater cruelty to debase the flogger as well as the flogged, and 
injustice to leave the intensity to the good or ill feeling of the 
inflictor. To deter from crime is the object, and if the legislators 
determine that the best mode of deterring is the infliction of a 
pain, the fogging must go on, in default of some better method, 
time shall prove it to be a greater evil than that which is sought to 
be Bont 4 or till the gradual cultivation of the best classes of our 
race shall edge out and extinguish the wild beasts ; and, above 
shall prevent poverty and misery from changing well-in 
children into warped and twisted and malignant adults. 

W. Brinass Apams, 











* “Kidd "—A slang term, signifying to gammon or humbug, 


(For continuation of Letters see page 895.) 
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Tus invention, patented by Vincent Wanostrocht, as a communi- 
cation from Louis Francois Chezaud and Henry Jeremie Christen, 
Paris, has for its object improvements in machinery for printing 
and perforating paper and fabrics, applicable particularly to the 
production of postage stamps, bank notes, bankers’ cheques, bills of 
exchange, and similar documents. For these purposes a pressing 
cylinder is employed; it is heated by the admission of steam to its 
interior, and its bearings are arranged so as to be able to slide up 
and down vertically in guides on the frame. Each bearing bas a 
screw attached to it, which passes up through a nut fixed at the top 
of the guides, and has a bevelled wheel fixed to its top. With the 
bevelled wheels on the screws two bevelled pinions gear; they are 
fixed on a horizontal axis, of which the bearings are carried by the 
screws at their upper ends, but so as not to interfere with the 
rotation of the screws. It will be seen that by turning the horizon- 
tal axis with the pinions upon it the pressing cylinder is raised or 
lowered truly and parallelly. Around tbis cylinder an endless 
apron passes, and the paper to be printed is in a continuous sheet, 
supplied from a roller to the surface of this apron, and just as it 
comes on to the apron it passes around a guide drum, which in 
some cases is made hollow and perforated at its periphery, and steam 
is admitted to its interior to moisten the paper. The printing is 
effected by three engraved cylinders, each of which applies a 
different colour. The bearings of the axes of the printing cylinders 
are arranged so that they can slide in guides to and from the axis 
of the pressing cylinder ; and in order to cause the ape | cylinders 
to press with a proper deyree of force on the pressing oylinder, each 
of their bearings has a screw beneath it for setting it up, and a 
block of india-rubber is interposed between the end of the screw 
and the bearing to give sufficient elasticity. Each of the printing 
cylinders is furnished with a colour trough and rollers to take up 

e colour from the trough and apply it to the printing surface. 
There is a doctor or scraper also for each printing cylinder to scrape 
off the excess of colour applied by the colour rollers; it is adjustable 
by screws. ‘Two of the printing cylinders also have their axes 
supported in eccentric brasses, and each of these is fitted with a 
acrew, by which it can be turned in the bearing; this arrangement 
is made to facilitate the setting of the printing cylinders truly 
parallel the one to the other. The centre one of the three printing 
cylinders is driven from any convenient prime mover by gear of 
two different speeds, and it drives the other two through interme- 
diate toothed wheels arranged so that the printing cylinders may all 
revolve in the same direction. The spur wheels of two of the 
printing cylinders are not keyed on their axes, but a lug on the 
cylinder enters a slot in connection with the spur wheel, and by a 
screw the position of the lug in the slot can be adjusted to bring 
the impressions of the several cylinders to register. In order to 
dry or partially dry the impression of one printing cylinder before 
the paper comes to the next it is made to pass close to the surface 
of a steam pipe. ‘The paper, when it has received the three impres- 
sions, is carried onwards by the endless apron, and either wound 
upon a roller or taken from the machine. 

The machine -_ also be employed for printing and perforating 
postage stamps and similar labels, the printing being in one colour 
and the lines of perforations both longitudinal and transverse. In 
this case two of the printing rollers are removed, and for one of 
them there is substituted a roller having a number of longitudinal 
slots formed in its gn wef the sides of these slots are radial, and 
they are fitted with filling pieces capable of being fixed in their 

by screws; each of these filling pieces serves to clamp against 
each side of its slot a strip of metal with points all along its edge, 
which project just beyond the periphery of the roller ; these points, 
when the roller is in its place, serve to make the transverse perfora- 
tions. The longitudinal lines of perforations are made by the roller 
which is substituted for the other printing cylinder; this roller 
carrios a series of discs with points around their edges. The discs 
are clam):od between supporting plates on the roller, and each pair 
of these j.lates can be set at the required distance from the next pair 





IN PRINTING AND PERFORATING PAPER FOR POSTAGE STAMPS, &c. 
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by an adjusting screw and nut. If it be desired to print postage 
stamps or labels in two colours, and also to perforate them, then 
two of the printing cylinders are left in the machine, and the | 
perforation is effected by a roller which is substituted for the third | 
rinting cylinder; this roller has a surface of soft metal in which | 
ines of points, both longitudinal and transverse, are set. 

The machine above described is applicable for privting fabrics as | 
well as paper. One great advantage in the arrangement of the 
machine is, that when at any time it is stopped the pressing 
cylinder may be raised, and the paper or fabric lifted off the priuting 
cylinders, and when it is desired again to start the machine, it is , 
only necessary to lower the pressing cylinder down again to the 
printing cylinders. If the paper or fabric were left in contact with 
the printing cylinders while the machine was standing, it would 
frequently stick to them and become damaged, besides producing | 
«reat inconvenience by leaving pieces adhering to the printing 
cylinders, 

Fig. 1 shows an end view of a machine constructed according to 
the invention; the machine, as shown, is arranged for printing in 
three colours. In this figure A is the framing of the machine; B, | 
the pressing cylinder heated by steam ; CO, a bracket from the upper 
part of the framing that carries a wooden beam D, a portion only 
of which is shown in the engraving; a similar bracket and beam is 
carried at each end of the machine. The brackets and beams sup- 
port the rollers, around which the endless cloth E passes, which is 
for supporting the paper or fabric to be printed, and also a roller 
not shown in the engraving, upon which the paper or other material 
is wound as it is printed. The brackets C also carry the roller Y, 
around which is wound the supply of paper or other material to be 
printed. m, m, m, are slides carried by the framing, upon which 
are placed the printing cylinders e, e, e, e,e. The brasses in which 
the cylinders turn have each upon their exterior a small projection 
wale is received into a corresponding recess, and thus the brasses 
are kept in their proper position. The brasses of two of the 
cylinders are carried by eccentrics /, 2, which are capable of being 
turned round by means of screws 0, o, gearing with teeth formed 
around their circumference. By turning these eccentrics the axes 
of the cylinders can be raised or lowered, and the cylinders can thus 
be brought parallel with each other, and also with the pressing 
cylinder B; this pressing cylinder B is carried by a hollow axis, 
from which an opening is made into the interior of the cylinder ; 
this is for the purpose of admitting steam into the cyliuder 
in order to heat it, and thereby dry the paper. The bearings 
of the pressing cylinder B are formed in slides z, one at each | 
end of the framing; these slides can be raised by means of | 
the screws y when it is desired to change the printing cylinders, | 
and can also by them be again lowered on to the printing cylinders, | 
and caused to give the requisite pressure for printing. The screws 
for this purpose each carry at their upper end a bevel toothed 
wheel v; into these wheels bevel wheels u, carried by the axis u', 
which passes from one side of the machine to the other, gear. This 
axis is supported by bearings carried by the heads of the screws, as | 
shown at Fig. 6, the bearings being so formed as to allow the screws | 
to turn freely. On one end of the axis is a hand wheel by which 
the axis can be turned, and by this means the cylinder can be | 
rapidly raised or lowered, and caused to give the requisite pressure 
on the three printing cylinders. It will thus be seen that when | 
once the printing cylinders are in their place and adjusted, their | 
position is retained immovable, however often the machine may be | 
stopped or the colours used with them changed. 

The thus retaining the printing cylinders immovable is one of | 
the as derived from arranging the machine as herein | 
described. The page, ben which the pressing cylinder can be | 
raised or lowered is, as before stated, another great advantage, as in 
case of the paper breaking or the machine being stopped from 
any other cause, the cylinder can be immediately raised, and thus 
prevent the paper adhering to the printing cylinders. 6 screws 
k, k, k, ave employed for regulating the position of the slides m, that | 








| point j. 


carry the bearings in which the axes of the printing cylinders 
work; the parts marked n on these slides are hollow spaces, in 
which are placed blocks of vulcanised india-rubber; these blocks 
receive the pressure from the screws k, which are provided with 
collars at their ends for the purpose; these blocks act as springs, 


| and give an even pressure to the cylinders. The pieces f, g, h, are 


the supports of the scrapers j, and by means of the screws #, ¢, ¢, 


| the scrapers can be moved to or from the cylinders as their diameter 


requires. The arms of the levers p, p, p, serve, conjointly with the 
screws, to regulate the scraping of the cylinders. The trays r, 7, 7, 
contain the colours, and the rollers g, g, g, transmit them to the 
engraved printing cylinders. The colours contained in the three 
trays are different the one from the other; each cylinder, therefore, 
prints the paper or fabric with a colour different from the other 
cylinders. The paper to be printed is wound around the roller Y; 


| the paper as it comes from the roller passes over the hollow copper 


cylinder 0,0; this cylinder, where it comes in contact with the 
paper, is, when the machine is used for printing in one colour, and 
when working with some kinds of paper, pierced with a number of 
small holes, in order that if steam be admitted into the interior of 
the cylinder it may pass through the holes and moisten the paper. 

At Fig. 2 is shown the framing that supports the wheels and 
axes which transmit motion to the printing cylinders; two of these 
wheels which are connected with the axes of the cylinders are, as 
shown in the engraving, connected to their axes in such manner that 
the printing cylinders can be adjusted to bring the impressions of 
the cylinders to register as is usual. Fig. 3 shows another view of 
the same framing. In these figures c is the main or driving axis, 
baving upon it two pinions a and 6, which gear with toothed 
wheels d', d', on the axis d. The two pinions a and 6 are of 
different diameters, and both are capable of turning freely around 
their axis, but either one or other of them can be made fast upon 
its axis by means of the clutch boxes / or i, and the machine can 
thus be driven at one or other of two speeds; the clutch boxes can 
also be moved so that neither one nor the other is fast on the axis, 
and thus stop the machine. The movement of the clutch boxes is 
governed by a lever connected to the slide that carries them at the 
rom the axis d motion is transmitted, as is shown at 
Fig. 2, to two other axes e, e, and from the ends of these three axes 
motion is transmitted to the axes of the three printing cylinders. 
As before mentioned, it is necessary to dry the impressions produced 
by the first rollers in order to be enabled to print in three colours, 
and this is effected by steam introduced into the pressing cylinder, 
and also by the heated tubes a', a?, and also when printing in three 
colours the small perforated cylinder is replaced by an unperforated 
cylinder heated by steam. 

When the machine is to be used for printing and perforating 
postage stamps and similar labels, the two printing rollers T, T, are 
removed, and for one of them is substituted a roller having a number 
of longitudinal slots formed in its periphery. A section of such a 
roller is shown at Fig. 4; the sides of the slots are radial, and the 
slots are fitted with filling pieces c, c, held in their places by 
screws d,d. Each of these filling pieces serves to clamp against 
each side of its slot a thin blade of steel a; the edges of these 
blades project just beyond the periphery of the roller, and on this 
edge of the blades are formed numerous small points; these points, 
wher the roller is in its place, serve to make the transverse perfora- 
tions across the paper. For the other printing cylinder is substi- 
tuted a roller such as is shown at Fig. 5; this roller is composed of 
an axis g, at one end of which is a collar ¢, and at the other a screw 
nut w, and between these are clamped a number of discs s, s, each of 
which has a small hole bored through it to fit the axis, and around 
its periphery has a number of small points formed upon it. Each of 
these discs is held between two supporting discs 0, 0, as is shown; 
on one of each pair of discs is a projection », having a screw 
thread cut on its exterior; on this projection is screwed a screw 
nut i, and by screwing on or unscrewing this nut the distance 
between the discs s can be reguiated, 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

NoticE.—A SPEcIAL EpITIon of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

We cannot undertake to return drawings or manu- 
scripts. We must, therefore, request our correspondents 


to retain coptes. 

*,° Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

T. B—Letters lie at our office for this correspondent. 

RorTaTory.—A letter lies at our office for this correspondent. 

W. H. N.—J/ you feel disposed to submit your mvention to us, we shall be 
glad to take it into consideration. 

T. H.— Your suggestion is good. Your own letter contains evidence that we 
are already acting upon it. 

G. B.— Youwould probably do very well in Melbourne, better, we think, than 
in New Zealand. Apply to one of the Government emigration offices. 

T. W.—1. The invention to which you refer is of American origin. We do 
do not think it has been patented wn this country. 2. Certainly not. 

8. C.(Pimlico;.—7o all your questions we reply in the affirmative. No such 
— meeting as you refer to in your last paragraph is likely to be cun- 
vened, 

Aw Exquirer.—TZhere are a great many works upon sewage, none of which. 
however, treat exclusively of the department to which you refer. Write to 
a bookseller fora list. 

PavuvrKn.—Set your boiler with a wheel draft, if you want to use fuel econo- 
mically ; with a direct draft, uf you wish to economise in Lhe first cost of | 
setting. The boiler is, properly, too short for a direct draft. | 

Otp CLEM.— The invention is forfeited if a Complete Specification is not filed 
before the expiration of the six months. Send your address to our publisher, 
and a letter will be forwarded to you on the subject of your second query. 

T. E. B.—ZJnto the multitude of specijications published in our pages it is 
almost impossible to prevent errors from creeping As they appear wm 
‘TNE ENGINEER they are carefull. coped from the official lists, for the accu- 
racy of which the Patent Office authuritues are alone responsible. 

T. M —So many changes have been made f: om time to time in the tariff, that 
we fear to run the chance of mtsleading you by giving you information 
which, although stric'ly accurate a few months since, may not be so now. 
Drop a note to the S-cretary of the Board of Trade, Whitehall. 

T. W.- A little reflection should show you that a train weighing 100 tons or 
80, and travelling at fisty miles an hour, could not be stopped within 
60 yards without the application of a force which would tear up rails and 
sleepers ; and that even if this were not the case, that the consequences to the 
parsengers would not be less serious than those following upon an actual colli- 





sion. 

A. G (Birkenhead).— We have read your communication with attention. If 
you can do all you assert, you d-serve to rank as the first artillerist of the 
age. Pardonus for manifesting, in the absence of that definite information 
which you reserve for the present, a little incredulity. Nevertheless, we 
shall be happy to hear from you again when you have sufficiently matured 
your plans to make your invention public. 





CONDENSING THE VAPOUR OF NAPHTHA. 
(To the Editor of the Engineer). 

S1r,—Will you or one of your correspondents be kind enough to give me 
advice upon the following subjeet:—I have a Jarge room in which the 
vapour of naphtha is being constantly generated, and I want to ascertain 
if there are any means (and, if so, the best) of condensing the vapour, either 
by driving it by a fan through a cistern of water, or otherwise, so that the 
vapour may not escape into the open air, and prove a nuisance to the 
neighbourhood. Ifyou or your readers can render me any assistance, I 
shall be extremely obliged. A. 

Leicester, June 16th, 1865. 





dvertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under 1s three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tus ENGINEER can be had, by order, from any newsagent tn town or country, 
and at the various railway stations; or it can, uf preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

THE ENGINERR is registered for transmission abroad. 

Letters relating to the adverti tsand publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ali other 
letters and communications to be addressed to the Bditor of ‘Tus ENGINEER, 
163, Strand, London, W.C. 
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THE ATLANTIC TELEGRAPH CABLE. 


THE task of extending and completing telegraphic inter- 
communication by means of the submarine electric wire 
appears to’ have devolved almost exclusively upon this 
country. Taking the lead in a great work of civilisation, 
England has vindicated her ancient empire of the seas by 
pressing them into her service to forward the commune of 
man with his fellow man. It is now nearly fifteen years 
since the Goliath steam-tug, with John Watkins Brett and 
27 miles of gutta-percha-covered wire on board, started 
almost unobserved from Dover to “put in the first rivet 
between England and France,” and since the Zimes was 
forced to admit that “ the jest of yesterday had become the 
fact of to-day.” And, in the interval which has elapsed, 
certes much has been done to astonish those who looked 
upon the telegraph across the Channel as “ an idea not only 
chimerical but impossible ”—to link together the disjointed 
pieces of the world, and, so far as intercourse is concerned, 
to annihilate both time and space. We may parody the 
dictum of our Gallic neighbours, and proudly boast that 
“impossible” n’est pas Anglais! Our last exploit was to 
connect India with kngland by a copper wire ; we already 
have sent winged electric words betwixt the Old World and 
the New, and we mean, within a few weeks from this time, 
again to attempt the permanent union of the two hemi- 
spheres. Nevertheless the practicability, in a commercial 
sense, of deep-sea telegraphy still remains a problem to be 
solved, and one of which the solution to be afforded by this 
country is looked forward to with interest by the whole 
civilised world. In truth our successes have been accom- 
panied by some ruinous failures, amongst which, besides 
the old Atlantic cable, may be mentioned the three sections 
of the Red Sea line, and the Port Vendres and Algiers 
cable; though it should be stated that the latter, 


sent Atlantic cable, worked well for twe years. The 
experience of our telegraphic engineers and elec- 
tricians, acquired at so great a cost, is supposed to have 
been so carefully applied in relation to the new Atlantic 
cable that the success of this cable, or the contrary, may 
be fairly taken as a criterion of the present practicability 
of long deep-sea lines. We consider this impression to be 
to a great extent unfounded. Whether or not the present 
Atlantic cable be successfully laid and successfully worked, 
our opinion of the practicability of permanently connecting 
England and America by means of a deep-sea line will 
probably remain unaltered. ‘Ihis opinion, based upon 
present facts and upon their present and prospective 
application, rather than upon any retrospective considera- 
tions, is altogether in favour of the great enterprise in 
— But not only have we to regard whether the 

ata afforded by past experience are in all cases duly ap- 
plied in the construction of the new Atlantic cable; we have 
to consider also that an accident, the chances of wind and 
weather, anda hundred contingencies, may possibly militate 
against success in any one attempt. And thus, in a critical | 
examination of the gigantic rope so recently completed by | 
the Telegraph Construction and Maintenance Company, we | 
should on the one hand take into account its cost, whilst on 
the other we note how far these adverse contingencies have | 
been guarded against, and increased efficiency obtained, by 
utilising improvements effected, or knowledge acquired, in 
relation to this class of enterprise. 

We may here state that the cost of the new Atlantic 
cable is about £300 per nautical mile, or more than double 
that of the old cable. The copper strand weighs 300 lb. 
per naut, whilst the conductor in the cable of 1858 weighed 
only 107 lb.; and the weight of gutta-percha in the new 
cable is 400 1b. as against 261 1b., the weight of the insulat- 
ing material in the old cable. The respective weights of 
conducting and insulating material are duly proportioned 
to each other to obtain the maximum efficiency with a 
given outlay in copper and gutta-percha; and, according 
to a table calculated by Professor Thomson and Mr. C. F. 
Varley, correspond to a rate of transmission of eight 
average words per minute; the calculated speed of trans- 
mission of the old cable (with the ordinary Morse signalling 
instruments) being 3°5 words per minute.* 

It would be a great mistake, however, to assume that 
these figures represent the relative merits and efficiency in 
an electrical point of view, of the two cables, It is in 
point of fact impossible to draw any comparison between 
them. The insulation of the old cable was notoriously 
defective ; though it is impossible to ascertain, even ap- 
proximately, in what degree, since the cable was never 
tested under water after the completion of its manufacture. 
The electrical resistance of the insulating covering of the 
new cable, on the other hand, might be considerably 
diminished without detriment to the working of the line ; 
this resistance per naut of cable, at a temperature of 
58 deg. Fah., being on the average 1460 millions of British 
Association units of resistance, whilst the resistance of the 
conductor is about 2°3 B.A.U. The resistance of the gutta- 
percha in 2300 nauts of cable would therefore be upwards 
of 634,780 B.A.U., and the total resistance of the copper 
conductor would be 9890 of the same standard units, or 
one sixty-fourth only of that of the insulating material. 
It may be interesting here to notice that the quality of the 
gutta-percha used for insulation has been notably improved 
even since the period when the cable for the Government 
telegraph toIndia was manufactured. We have endeavoured 
to ascertain whether this improvement has been attended 
with any increase in the inductive resistance, as well as in 
the conductive resistance, of the material ; but this important 

int appears, somewhat unaccountably, to have received 
Fittle or no attention on the part of those who are most con- 
cerned in its practical bearing upon the speed attainable in 
signalling. 

Granting the necessity for the use both of a copper con- 
ductor and of gutta-percha insulation, with the actual limi- 
tations as to cost, it would have been next to impossible to 
supply a better core than that which has been manufactured 
for the Atlantic Telegraph Company. Thus far, an inde- 
pendent examination and the results of careful inquiry 
enable us to bear testimony as to the electrical qualifica- 
tions of the new cable. But it may be asked whether other 
materials might not with advantage have been employed in 
the constructionof the coil. So far as the conductor is con- 
cerned, the question is easily answered. Copper, of the 
purest description known in commerce, is by far the 
cheapest material at present avaiiable for the conducting 
wire of submarine cables; since iron, the conducting power 
of which is eight times less than that of copper, would ne- 
cessitate a vastly increased quantity of insulating material 
to compensate for the necessarily increased surface of the 
conductor. In regard to the insulator, however, the ques- 
tion demands a more extended consideration. Since the 
laying of the first Atlantic cable, and especially since the 
year 1861, the period at which the voluminous Blue-book 
commonly known as the Government Telegraphic Report 
was issued to the public, an immense amount of practical 
endeavour, as well as of scientific study, has been devoted 
to the task of perfecting and cheapening the insulation of 
submarine wires. Most conspicuous amongst the materials 
in competition with gutta-percha was india-rubber, respect- 
ing which the verdict of the Government Telegraph Com- 
mittee was “that it surpasses all other materials in the 
smallness of the amount of its inductive discharge and the 
perfectness of its insulation.” This being the case, it may 
be demanded why this material was not used for the insu- 
lation of the Atlantic wire. One reason is that there were 
grave doubts as to the chemical inalterability of masticated 
india-rubber under the conditions to which a cable might 
be exposed prior to laying ; and these doubts, we may ob- 
serve, have been strengthened, rather than removed, by 
further experience. hether any such alteration would 

* Tbe actual s of transmission of the cable of 1858, as ex- 
perimentally verified by Professor Thomson, was but 2 words per 
minute. (Vide Report of Submarine Telegraph Committee, p. 
xxiii.) The speed of transmission in the case of the new cable 
has sometimes been given as 12 words per minute. (Vide the Times 
of April 25, 1865.) We doubt whether more than half this rate 











which was very similar in construction to the pre- 


will be actually obtained in practice, 





take place in an india-rubber core constantly maintained 
under water subsequent to its manufacture, is a ques- 
tion which for our part we should be inclined to an- 
swer in the negative; and we believe it to be generally 
admitted that the liability to deterioration is exhibited only 
when the material is exposed to the air. Be this as it 
may, we opine that the Atlantic Telegraph Company were 
perfectly justified in acting upon the principle that the 
insulating material selected for their line should, like 
Ceesar’s wife, “ be above suspicion,” and in aiming at safe 
mediocrity rather than brilliant innovation. But there are 
other materials, of which the electrical properties are even 
superior to those of pure india-rubber, which should at 
least have received some amount of attention on the part of 
the scientific committee of the Atlantic Company. We 
refer to the compounds of paraffin with india-rubber and 
with gutta-percha, which were known so far back as 1860, 
but which have only recently been submitted to electrical 
tests sufficient to determine their value. ‘The comparative 
cheapness of these substances might well have operated as 
an inducement to an earlier investigation ; more especially 
as the compounds of paraffin appear to be, like paraffin 
itself, perfectly inalterable under all ordinary conditions, 


‘whilst their mechanical properties render them eminently 


suitable for the insulating covering of submarine wires. 

_ Passing over, for the present, several points of minor 
interest, let us give our attention to the mechanical con- 
struction of the cable. The “ lay ” of the external wires— 
ten in number, drawn from Webster and Horsfall’s homo- 
geneous iron—is llin., «e., in this distance each wire 
makes a complete revolution round the core. These wires 
are severally covered with Manilla yarn saturated with a 
preservative compound, so that the condition of ‘a solid 
metallic ring or cylinder round a centre” does not in this 
case obtain. In the old cable, the diameter of which was 
only ;7,ths of that of the new cable, the lay was G6tin. 
Nevertheless, although the strain which, from the nature 
and spiral form of the sheathing, must necessarily be thrown 
upon the core in the operation of paying out, may thus have 
been reduced, there are many grave objections to this form 
of outer covering. We may here quote the opinion given 
by Mr. F. C. Webb—than whom no better authority could 
be cited—in reference to the Algerian cable, also protected 
with spiral wires enveloped in hemp, and in which the 
hemp fibres were found, after its failure, to have been eaten 
away by marine organisms even at depths of 800 fathoms 
and upwards. “I do not believe the pattern of the 
“ Algerian cable, which is now about to be laid, to be 
“ good; I believe that, as the wires do not touch each 
“ other, the core will be liable to strain, particularly when 
“the hemp gets decayed. I can hardly think that the 
“hemp can add any strength to the rope, and certainly 
“1 do not believe that the combined strength is greater 
“than the sum of the two taken separately; 1 do not 
“ believe, in fact, that the modulus of tension is greater 
“ than with even ordinary cables."* Mr. S. Canning, Mr. 
R. 8. Newall, and other gentlemen possessing extensive 
experience in relation to the construction of submarine 
cables, have also expressed very decided opinions against 
the use of hemp in the form in which it is employed in the 
new Atlantic cable. Some mention has been made of the 
poisonous properties of the preservative mixtures with which, 
in the present case, the material is saturated ; and it is possible 
that the durability of the fibre and its efficacy as a protection 
for the iron wires may be increased by means of this pre- 
paration. But the danger which ponciiy might result from 
the oxidation of the iron wires after laying is, in our opinion, 
a consideration secondary to that of the much more immi- 
nent danger of a strain thrown upon the core in the opera- 
tion of paying out. It has too often been assumed that a 
gutta-percha core can be subjected to strain, and caused to 
elongate, permanently or temporarily, without liability to 
serious damage. We believe that this assumption has 
occasionally proved a fatal mistake. And we cannot fail 
to perceive that both the risks above referred to might 
easily have been obviated by laying the iron wires longi- 
tudinally around the core, and, by means of a tough, 
impermeable, and inexpensive outer covering, such as Mr. 
Macintosh’s carbon-paraffin compound, securing them firmly 
in position, whilst permanently protecting them from 
oxidation, For we have every reason to believe that a 
protecting envelope of the material we have specified would 
be liable neither to chemical change nor to the attacks of 
marine insects; whereas experience has shown that hemp 
fibre, in sea water, is generally subject to both contin- 
gencies. The scientific committee of the Atlantic Telegraph 
Company appear to haveconfined their investigations within 
unnecessarily narrow limits; had it not been so, this and 
some other almost obviously advantageous expedients 
would doubtless have received due consideration. As it 
is, we have no hesitation in- asserting that, in mechanical 
design, the new Atlantic cable is defective; though not, 
perhaps, to such an extent as to suggest doubts of the pos- 
sibility of its being successfully laid. But, as we have 
stated, its success or the contrary will afford no conclusive 
evidence as to the present practicability of deep-sea tele- 
graphy. And, whether it be successful or not, it will pro- 
bably be the last cable of the particular pattern which has 
been adopted by the Atlantic Company. We have high 
hopes of a favourable issue in this great venture; for 
whatever may be the critical objections that may be 
brought forward in relation to the design of the cable, it 
should be borne in mind that this has been carried out with 
consummate skill and care, and that, on the whole, the cable 
will compare favourably with any that has hitherto been 
manufactured. We wish it God-speed to its resting place 
across the bed of the great Atlantic, 


ENGINEERS’ TOOLS, 

ALTHOUGH the principle of action may be much the 
same in most cutting tools, the modes of its application to 
particular classes of work are, naturally, being constantly 
extended. When iron was once trued to a flat surface by 
means of the chisel and the file, the planing machine 
deservedly ranked, upon its first appearance, as an inven- 
tion not only of importance, but of no inconsiderable 





* Government Telegraphic Report. Minutes of Evidence, j p» 269, 
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ingenuity. But so accustomed are we now to so many 
varieties of engineers’ tools that it is difficult to fully 
realise that they are of very recent origin ; and so simple 
and so much a matter of course is their action that it is 
almost a question in some minds whether they embody any 
real ingenuity at all. But, even to the most careless as 
well as to the best observers of mechanical ingenuity, there 
is a wit, so to speak, in many of the later adaptations of 
tools to irregular or special work. Until lately the inner 
surfaces of the rims, between the spokes, of railway wheels 
were cither left rough, as they came from the forge, or 
trued up with the chisel. The finish was not only imper- 
fect, but the least irregularity in weight, in a wheel going 
perhaps sixty miles an hour, is a cause of extra disturbance 
and wear. By a very simple adaptation of the shaping 
machine the surfaces between the spokes of railway wheels 
are now finished to a curve, by a tool moving in an are 
across the width of the rim. In real simplicity there is 
scarcely more in this than in any other mode of machine 
shaping ; bat the purpose and the machine itself are unique, 
and whether we say “a happy idea,” or a “ neat dodge,” 
we equally express the pleasure which every exhibition of 
real ingenuity always affords. There is cleverness, too, in 
the working of planing tools around the curved or oblique 
edges of armour plates, and there is a distinct satisfaction, 
known to the mind of every real mechanic (if the mechanics 
who prefer the term “engineer ” will pardon us), in seeing 
the edges of a’ united thickness of 3ft. of ships’ plates 
squared at one operation by cutters fixed upon a revolving 
face plate. ‘The machine for rifling cannon is another form 
of neat mechanical adaptation, as is that, also, for planing 
the Whitworth polygonal shot. It only needs new pur- 
poses, however, to produce an almost endless varicty of 
equally neat—for we can hardly choose a word which 
better expresses the idea—of equally neat mechanical 
combinations in engineers’ tools, When engineers were 
debating—as many of them, perhaps, are still debating— 
the merits of drilled rivet holes, the multiple drilling ma- 
chine was brought out. We must own that there is much 
contradictory rumour as to the real use of this tool, or, in 
other words, of its being used by those who have it in 
their works, It is an ingenious machine, in many points, 
nevertheless. So, too, was the multifarious punching 
machine, by the late Mr. Richard Roberts. Only one, 
that now at the Canada Works, at Birkenhead, was 
ever made. Another, which, when completed, will be 
the second, is now in progress at the works of 
the London Engineering and Iron Shipbuilding Com- 
pany. We shall not now revive the question of drilled 
v. punched rivet holes further than to say that, while Mr. 
Maynard’s experiments, made public a year ago, show an 
average nett gain of 15 per cent. in the strength of drilled 
over punched work, others, who are reckoned high authori- 
ties, but who have not published their experiments, deny 
that drilled work has any real advantage whatever. Keep- 
ing to our present subject, the machines, both for multiple 
drilling and for multiple punching, are ingenious and 
effective. So is the machine for working out the throws of 
crank axles, while the crank is held down in a fixed posi- 
tion. And there is a neat adaptation of means to ends in 
the simple gear now used in some, if not in all, locomotive 
workshops for planing the valve faces of cylinders in situ. 
Many of these machines are not known as they deserve to 
be, but in an article like the present it would be tedious to 
describe them, and, we fear, still more tedious to our readers 
generally to read descriptions of them. Whatever the 
arrangement of the parts may be, most engineers’ tools are 
employed to alter the surfaces and forms of metals by 
cutting, either superficially or by deep incision or complete 
perforation, And in all tools there is either to be effected 
the movement of the cutting tool against the fixed object, 
or the movement of the object operated upon against the 
fixed cutting instrument. And the working gear, while 
it must consist essentially of well-known parts, is variable 
to an almost infinite extent in its combination. What these 
variations are our readers are in the habit of seeing fre- 
quently illustrated and described in the appropriate pages 
of 'THE ENGINEER. 

It is hardly necessary to say that, with the increasing 
substitution of steel for iron, heavier and heavier tools are 
required. It is something to see a chip din. or Gin. wide, 
and nearly | inch thick, taken off the eage of an 
armour plate, at the rate of 15ft. or 20ft. per minute, and 
as quietly as if the plate were of lead instead of iron. With 
Krupp’s steel, and, indeed, most steel, the rate of cut 
cannot well be much above one-half that usual in iron ; 
and it is an object, therefore, to have as strong tools, and to 
take as large a cut as possible, in working in such metals, 
which, on some lines of railway, are now employed exclu- 
sively for crank axles, tires, guide bars and piston rods, and 
the use of which, indeed, is becoming the rule rather than 
the exception for most of the working parts of locomotive 
engines. 

‘or ordinary planing and turning, the action of the tools 
a in principle, no great change, of course, 
can be introduced into the details of construction. Many 
of our readers, members of the Institution of Mechanical 
Engineers, will have lately received copies of Mr. Fletcher’s 
practical and interesting paper on machine tools, read last 
year at the Glasgow meeting. It is seldom, indeed, that 
we get a paper, now-a-days, upon machine tools. As the 
late Mr. Robert Stephenson once said, at a discussion at 
the Institution of Civil Engineers, upon Mr. Sawyer’s 
paper, they present but little matter for discussion. An 
engineer is apt to look upon machine tools much as a hard- 
working man would look upon his own frame. Both would 
be inclined to say that the object in mind was an ordinance 
of nature, and that there was nothing to discuss more 
than there is in the height of Snowdon, or Ben Nevis, or 
in the flow of the Thames or the tides. A machine tool, 
however termed, is but an instrument for applying foree— 
and it may be steam force, or water force, or brute foree— 
to the shaping of one of the most obdurate metals known in 
the arts. It is only in points of detail that engineer's 
tools are really interesting, even to engineers; and the 
details are tedious of popular discussion chiefly because 
they are constantly varying. 





. 


NAVAL ENGINEERS. 

WE have a strong objection to opening our pages to class 
grievances, and we believe this objection to be well founded. 
It is only too commonly held that the press is all-powerful 
in righting the wronged, There is a fair proportion of 
truth, perhaps, at the root of the belief, but this operation 
of righting grievances is invariably tedious, and usually 
very wearisome to all but those who takea special interest 
inthe matter in hand. The unlucky editor who sets about 
correcting personal wrongs, soon finds that he has entered 
upon an undertaking in which he receives anything but 
thanks for an interference which one party considers 
meddlesome and the other lukewarm. It is, as a rule, all 
but impossible to convince the complainants that there are 
two sides to every question, and that the so-called oppressor 
may not be quite so black as the oppressed would paint 
him. Besides this, if one party are granted a hearing it is 
but just that yet others should be permitted to speak. 
Once grant such a latitude and the pages of a newspaper 
merely become the arena for keen polemical discussion. It 
is, therefore, not without some hesitation that we call 
attention to the position of naval engineers holding her 
Majesty’s commission, and when we assert that this posi- 
tion is anomalous and objectionable, we do so, not so much 
from a desire to see matters placed on a better footing for 
the sake of the class aggrieved, as because we believe that 
as they now stand, national interests suffer, and a very pro- 
minent risk is incurred that at the moment the services of 
our fleet would be most in demand our engine-rooms would 
be all but untenanted. 

There is, of course, no good reason that an engineer in 
charge of machinery should not be a gentleman. Indeed, 
were he not so otherwise, the amount of what may be 
termed “ book knowledge” which he must possess in order 
to pass the necessary examinations, wouid tend powerfully 
to raise him above the level of a mere mechanic. It is true 
that the examination is not very severe, but it requires 
such a training in the elements of mathematical science, 
and such a grounding in at least one of the abstruse 
departments of natural philosophy, that a man if good for 
anything will have his mind sufficiently opened to wish to 
know a good deal more. Habits of thought are induced 
which can hardly fail to have an elevating influence; and it 
really requires less than may appear necessary at first sight 
to elevate the species of naval engineering in question from 
a mechanical art to the dignity of something very closely 
resembling a profession. ‘Ihis very desirable consummation 
has not yet come about, but we are drifting to itslowly but 
surely, and we fancy that a very little increased stimulus 
would render the engineers of our navy not alone officers, 
but gentlemen. It is not very easy to define this word 
“gentleman,” Its meaning must be felt, it cannot be ex- 
plained. But of this we may rest assured, that the pride 
of birth or of place are in no way necessary to render 
a man a gentieman in a sufficiently full sense of 
the word. ‘The subject would be out of place in 
our columns, were it not that the word is continually 
in the mouths both of officers and engineers. ‘The 
officers, from the captain down to the surgeon’s mate, 
assert that they cannot fraternise, as for the good of the 
service they ought, with the engineers, because, “ although 
they are very good sort of fellows, they are not gentlemen.” 
‘The engineers, on the other hand, complain that they are 
not treated as gentlemen, nor placed on a footing of 
equality with other officers holding an equivalent rank 
in the service. Indeed it would appear that this is 
the real grievance complained of, and that if this were 
righted, less exception would be taken to the fact that their 
pay is notoriously too small, and their terms of service, 
before they are entitled to certain rights meted out to 
other officers almost from the moment they enter the ser- 
vice, far too long. In this matter of gentility there is a 
great deal to be said on both sides, lt is certain, how- 
ever, that, for the good of the service, engineers should 
be as gentlemanlike and as refined in habits, man- 
ners, and conversation as are lieutenants or midshipmen. 
We have the pleasure of knowing that many naval engi- 
neers are not only eligible for admission into any society, 
but that they are really well-informed and talented men; 
we also know that, unfortunately, such men are not at 
present quite so abundant as it is desirable they should be. 
iingineers themselves must strike the blow which can alone 
make them free—each individual must exert himself to 
elevate the tone of the class to which he belongs, and, this 
once accomplished, little time will elapse until the body 
tinds itself placed on the footing it so ardently, and, we will 
add, justly and prudently, desires to hold. 

However freely we may criticise the manners and cus- 
toms of the naval engineer, we cannot permit the Admiralty 
to do likewise without a protest. All the degradation 
complained of can be directly traced to the bearing assumed 
by the representatives of the Government. ‘These gentle- 
men having first rendered the position so objectionable that 
really good men will not enter the service, then complain 
that they cannot procure those who are entitled to be 
placed on the footing of the other officers. The entire 
policy observed has had a direct tendency to lower the 
standard, and to reduce the engineer to the position of a 
mere mechanic. Not very many years ago—about the 
time, in fact, that our first steam frigates were sent to sea 
—engineers were actually paid lower wages than an ordi- 
nary ship’s carpenter; and although as tar as the higher 
grades are concerned matters have since been readjusted 
on a better footing, very much still remains to be done, 
This reduction of the standard is in every way objection- 
able, and is we believe in great measure, a relic of the 
past bound to the official breast with red tape. If it does 
not admit of being absolutely swept away, it would at all 
events, be wise policy to render it less obtrusive. Why, 
for example, should the “ Queen’s Regulations,” in stating 
the qualitications required of candidates for admission into 
each branch of the service be worded after the following 
offensive fashion :—‘“ To qualify a gentleman for an ap- 
pointment as a naval cadet,” &c. &c.; “to qualify a 
gentleman for an appointment as master’s assistant,” Xc. 
&e.; “to qualify a person for appointment as assistant 
engineer,” &c. &c. Distinctions of this kind are out of 





place in official documents. They cannot under any 
circumstances be productive of good, and they can hardly 
fail todo harm. On engineers in the navy a vast respon 
sibility devolves, and the Admiralty would act wisely in 
raising at once the standard of qualification and the social 
status of every member of this branch of the service. By all 
means keep out the bad men, and secure, not only the good, 
but the best that can be had for love or for money. At 
present, neither the right hand of good fellowshi 
nor a full purse are extended to the would-be nava 
engineer. While such a stateof things lasts we shall cer- 
tainly not cease to hear the cry, “ Oh! but you cannot ex- 

ect to find gentlemen in the engine-room.” It is not 
ikely that we shall, while very special care is taken to 
drive them away from her Majesty’s service, and while the 
men of education and talent who have ventured to cast 
their lot in a frigate, find themselves exposed to contumely 
and systematic degradation. It is the old story of the 
pigeons among the crows we are told, but it is very bad for 
the pigeons, and it only rests with the Admiralty to decide 
whether or not we are to go on with a majority of crows 
for ever. 

We could easily fill a couple of pages, and yet not nearly 
exhaust the complaints urged by naval engineers. Into 
these we have no intention of entering fully—to do so 
would serve no good purpose. It is admitted on all hands 
that the position held by these officers is not what it is 
desirable it should be; anda policy which consists in an 
attempt to justify the wrong done, instead of righting it, is 
excessively objectionable and unwise. We would will- 
ingly enforce it on the Government that our maritime 
supremacy rests in the hands of the naval engineer; 
if he is not to be had when required, then must our 
proudest ships lie in harbour like so many logs. 
During the Russian war we were driven to our last 
shifts to man our engine-rooms, andjat that time the 
nation possesssed a goodly proportion of sailing frigates 
and liners long since broken up or engined. We have 
wisely attempted to provide for an evil day by the institu- 
tion of the royal naval reserve, which will hardly fail to 
supply us with some 18,000 trained seamen when their ser- 
vices are required. It isa significant fact that, although it 
was deemed highly desirable that engineers should join this 
reserve, but three candidates from the merchant service 
offered themselves for enrolment, of whom one could not 
pass, and the third was tooold. This betrays a state of 
things which should not be suffered to exist for a day. It 
may be that many of the complaints urged by naval engi- 
neers are ill-founded or exaggerated ; but it is well to reflect 
that, asacertainty, much dissatisfaction exists, and that there 
is a want of harmony, esprit de corps,and brotherly feeling in 
the relations of the engine-room officers with the gentlemen 
of the deck, which cannot fail to be injurious. Engineers in 
the navy if they are to be put on the footing of tradesmen, 
should be allowed the tradesman’s privilege of striking to 
better themselves. Of course any man holding a commission 
is debarred from thus trying to set himself right when he 
feels wronged; indeed, national love might so far operate 
that in any case our engineers would be the last to shirk their 
duty in war, or to make the public necessity the mediam for 
gratifying private grudges. Meanwhile, however, we are not 
at war, and the Government carrying things with a very 
high hand, is doing much to render naval engineering the 
most unpopular pursuit in existence. We do earnestly trust 
that the entire question will shortly receive proper atten- 
tion, and that if necessary, parliamentary interference may 
be invoked in order to secure to the nation the services of 
any requisite number of men, who shall not only be gentle- 
men but engineers in the very fullest sense of the words. 
A little concession, and a little liberality in the matter of 
pay and pensions, would do much to redeem an honourable 
profession from the odium into which it has fallen 
solely through the absence of administrative capacity. 


THE RAILWAY OVER MONT CENIS, 

Ever since the first laying down of railroads there has 
been a sort of contest between two schools of railroad 
construction. In contra-distinction to the straight lines 
and tunnels of the Stephensons, Locke at once began to 
advocate and carry out a cheaper system of steep inclines 
and sharp curves; tinstead of the expensive tunnel, 
which makes one generation pay for all succeeding ones. 
With the present development of the railway system 
in countries without the accumulated wealth of England, 
the expense of the old system of tunnellings would 
be an effectual bar to use of therail, The mere 
extension of the railway system has necessarily led, in 
several parts of the world, to its being carried up to those 
chains of mountains which have often determined tho 
natural boundaries of nations, and the successful crossing 
of which at the head of armies, has continually formed 
the proudest achievements of military science. In fact, a 
complete and cheap system of working steep inclines is 
being called for in every part of the world, for it can 
scarcely be said that any of the present systems is success- 
fully at work. : 

‘he whole question is contained in the means of in- 
creasing the adhesion of the smooth wheel upon the 
smoother rail, in orderto render available the increased trac- 
tive force required on a steepgradient. On the East Indian 
Ghauts, and on the Giovi incline in Italy, Robert Stephen- 
son’s system of mountain locomotive was employed, consist- 
ing of a pair of four-wheeled coupled engines, uni 
together, fire-box to tire-box, back to back. ‘This plan 
was advocated by R. Stephenson for the Semmering I- 
cline, but rejected, and, after the failure of all the com- 
peting engines at a public trial, M. Engerth brought 
forward, in 1854, or thereabouts, his plan of coupling the 
tender wheels with those of the engine, which, indeed, had 
been done by Mafieé, of Munich, in the Semmering prize 
engine, by means of pitch chains. Amongst the later 
plans is that first at by Mr. Harrison, afterwards by 
M. Flachat, and also Mr, Sturrock, of working the tender 
wheels by means of cylinders and pistons on the tender, 
fed with steam from the boiler. 

It will be seen that the effect of every one of these plans 
is limited by the weight of the engine and tender, or also, 
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as inM. Flachat’s plan, by that of the carriages. The mere 
fact of the attempt at bringing even the weight of the carri- 
ages into the question gives in itself an impression of weak- 
ness in this system. In fact, Engerth’s, and even Stephen- 
son’s plancan scarcely be said to be successful, and engineers 
are stillseeking for better meansof developing tractive force. 
The only plan which seems to offer a source of adhesion, 
quite independent of the weight of the engine—in itself 
no inconsiderable part of the load—consists in the use of a 
centralrail. A search through the Patent-office records, and 
an inquiry into the more meagre records of unsuccessful me- 
chanical experiment, would doubtless reveal many more or 
less unsuccessful attempts in this direction. In fact, several 
engineers have, at different times, patented different forms 
of this scheme, but it is certain that, up to the last couple 
of years or so no form of this plan had been long in 
practical operation. Within this period, however, a good 
deal of attention has been drawn towards a central rail 
locomotive designed by Mr. J. B. Fell. 

Mr. Fell’s first patent was taken out in January, 1863 
(No. 227). He evidently then believed that a combination 
of horizontal adhesion wheels with a central rail was new. 
He specified that “in travelling up the incline each pair 
of the two or more sets of gripping wheels are worked by 
the engine at a speed, and with a pressure on each side of 
the central rail according to the load and at the rate at 
which the engine is to travel.” In descending the incline, 
these wheels are used as breaks, gripping the central rails 
to the amount required to resist the impulse of gravity 
down the incline. In a succeeding patent, taken out 
nearly twelve months afterwards (No. 3182, a.D. 1863), the 
plan is worked out more in detail, and with additions 
evidently the results of experience and experiment. The 
pistons working the traction wheels are connected, so as to 
help each over the dead points, by means of connecting 
rods attached to a crank on each wheel. In order to do 
away with the complication necessarily attendant on the 
two sets of engines, one driving the ordinary wheels and 
the other the herizontal rollers, several arrangements are 
shown in which two inside cylinders are made to drive 
simultaneously, by means of crossed or rocking bars, 
both the horizontal and vertical traction wheels. It is 
more than probable that, as the system develops itself, it 
will be found possible to entirely dispense with the 
tractive powers of the vertical wheels. Mr. Fell 
has a very ingenious mode of supplying sand to the rail. 
He throws it on by means of the inductive action of a 
steam jet driven through a small pipe fixed in the centre 
of the ordinary sand pipe. In the ordinary way a good 
deal of sand is wasted, and when the engine is at a stand- 
still, the sand which has run down the pipe only 
comes into action when the wheel has made some progress. 
It is also clear that sand can be thrown on the centre rail 
without the disadvantage of increasing the resistance of 
the train, as the sand which increases the bite of the 
driving wheels, somewhat increases the resistance for the 
remaining engine wheels and the wheels of the carriages. 


Mr. Fell’s locomotives have been successfully at work, 
as we mentioned about eighteen months ago, on the 
Cromford and High Peak Railway, at Whalley Bridge, 
where there are gradients of 1 in 13, and curves of 24 to 
3 chains radius. The success of Mr. Fell’s engines, as 
tried here, has induced Messrs. Brassey and Co. to lay 
down an experimental line over the Mont Cenis, which is 
now being bored through with the most extensive tunnel 
in the world, and about which we have all heard so much 
at different times. Both the system of tunnelling and of 
summit lines may be considered as being brought face to 
face, each in their full development. 

Judging by the favourable results of Mr. Fell’s plan, it 
would appear that this costly tunnel is very likely to be 
superseded before its completion. So confident are 
Messrs. Brassey in its success, that they expect that the 
line over Mont Cenis will repay itself even before the com- 
pletion of this tunnel. We understand that, in the 
demand, &c., made to the French Government for the 
concession of the line, the traffic of the Mont Cenis Rail- 
Way was estimated at 2,500,000 francs per annum, con- 
sisting of 48,000 passengers, and 30,000 tons of goods; or 
152 passengers and 82 tons of goods daily. ‘This traffic it 
is proposed to work by means of three trains per day each 
way—one train per day each way taking 40 passengers ; one 
mixed train each way carrying 26 passengers and 20 tons 
of goods; and one train each way taking 24 tons of goods. 

The great interests involved in successful and speedy 
transit by a line of rails of the passage of the Alps, raise 
this engineering question to one of political importance, 
Our Government have thus had the matter investigated, 
and the results are given in a report by the Board of Trade 
Inspector of Railways, which we print elsewhere in our 
— issue. Towards the middle of last January, Mr. 

‘ell, by means of the same introduction of the Italian 
Minister at our Court, was enabled to address Sir Charles 
Wood, the Secretary of State for the India department, on 
the matter. A few days later he was also enabled to enter 
into further details in a letter to Lord Stanley of Alderley, 
the Postmaster-General. Mr. Fell observed that, in asso- 
ciation with Messrs. Brassey and Co., he had proposed to 
the French and Italian Governments to lay down a loco- 
motive line over the pass of the Mont Cenis, in order to at 
last complete the communication between Calais and the 
port of Brindisi, on the Adriatic. The two Governments 
of France and Italy, therefore, granted the concessions, 
“on condition that the practicability of working” such a 
mountain line could be established. Mr. Fell informed 
Lord Stanley that, in order to cross over the Mont Cenis 
pass, “it is proposed to construct a railway on a portion 
of the existing public road between St. Michel and Susa, 
which is to be protected from the snow, where needful, 
by a covered way, and worked by locomotive engines on 
his plan, until the opening of the great tunnel of the Alps. 
By these means it is expected that the “ passage of the 
mountain would be made with regularity in about four 
and a-half hours at all seasons of the year.” A saving of 
no less than forty-two hours might thus be effected in the 
transit of the Indian mail, by the new route, through 
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and Malta. At present, the journey across the mountain 
pass takes from ten to twenty hours in the winter season, 
and, therefore, could not be depended upon for regular 
correspondence with the steamers at Brindisi and Suez. 
A comparison between the respective distances and time 
required by each route, indeed, shows that there would be 
a saving of forty-two hours in the journey between Paris 
and Alexandria by being able to pass over Mont Cenis. 
In the present route from Paris to Alexandria, the journey 
of 864 ste ey at 54 kilometres per hour, takes sixteen 
hours; and, from Marseilles to Alexandria, a journey of 
1,560 nautical miles, at the rate of 10 nautical miles per 
hour, takes 156 hours—the total time between Paris and 
Alexandria, via Marseilles, being thus 172 hours. On the 
other hand, by being able to take the Brindisi route, the 
duration of the sea journey is much diminished. Eight 
and a-quarter hours being consumed from Paris to Macon, 
six from Macon to St. Michel, the passage of Mont 
Cenis (77 kilometres at 18 kilometres per hour), and 
twenty-nine hours from Susa to Brindisi, the journey 
from Brindisi to Alexandria (822 nautical miles, at 
10 nautical miles per hour), would only occupy 82} hours, 
the total time between Paris and Alexandria, via Brindisi, 
being thus only 130 hoars. In this comparison it has been 
assumed that the speed maintained between Maem and St. 
Michel, and between Sasa and Brindisi will be only 
40 kilometres, or 25 miles per hour, whereas, between 
Paris and Marseilles the speed is 54 kilometres, or 334 miles 
per hour. But, as Mr. Fell observes in his letter to Lord 
Stanley, by “adopting a speed on the Savoy and Italian 
lines of 48 kilometres, or 30 miles per hour, there would 
be a saving of 48 hours instead of 42, by the latter route, 
over the time now occupied via Marseilles.” Consequently, 
letters from the East, coming via Brindisi, could be 
delivered in London two days earlier than the mails 
forwarded by way of Marseilles. Commissioners had been 
already sent by the French, Italian, and Austrian Govern- 
ments, in order to report on the performances of Mr. Fell’s 
engines for mountain lines, as well as on the general 
“ practicability of overcoming the difficulties arising 
from the effects of the climate at an altitude to which rail- 
ways have not hitherto been carried. In view, therefore, 
of the general importance to this country of an easy pas- 
sage of the Alps by railway, Mr, Fell, in his own name, 
and that of his associates, made the request that our 
Government should also charge a commissioner to be pre- 
sent at the trials, and to report on the results obtained in 
order to be “ the means of furnishing to the Government 
useful information, and of placing it in a position to lend 
to the enterprise valuable moral support in case of need.” 
It will be at once evident that some support of the kind will 
be required on account of the powerful vested interests in 
France which will necessarily suffer by the transfer of even 
a portion of the Indian traffic from the Marseilles to the 
Italian route. There is yet another way in which this 
matter might be of great importance to the country. In 
case of war with France, it would be of great importance 
to have another route to Brindise, by means of another of 
the Alpine passes. In fact, as Mr. Fell tells Lord Stanley, 
there is even a shorter route to Brindisi, through Ostend, 
Brussels, Luxembourg, Curlsruhe, Zurich, Altorp, Bell- 
mizina, and Milan, while the St. Gothard would have to be 
passed instead of the Mont Cenis. 

The trials upon the results of which Captain Tyler has 
reported were begun last February. It is the intention of 
Mr. Fell and his associates to effect the p e of the 
mountain by a complete railway line by the early part of 
next year. ‘The sufficiently important and pose | 
results of Captain Tyler’s examination are given at lengt. 
in his report, and we think that the now more than 

robable success of the undertaking will afford another 
instance how the success of a single new expedient can 
change all previously existing practice. 


PROGRESS IN EGYPT. 


From no other available source of cotton supply can we 
now obtain cotton of such good quality as that grown in 
Egypt. It has a fineness and strength which make it 
suitable for the best goods, and a length of staple adapted 
to the machinery now in use in the Lancashire cotton mills, 
It has borne a high price since the stoppage of shipments 
from America, but it is found that we can now depend upon 
large quantities of Egyptian cotton at prices at which it is 
doubtful if the American planters will for a long time be 
able to compete. The Egyptians have shown an energy, 
and thoroughly ommend enterprise in dealing with their 
golden opportunity, even beyond what might have been 
expected from a ple far more advanced in modern 
civilisation. tow bere drained and irrigated and planted, 
they have encouraged the construction of railways, and 
every work of public improvement, and they are 
now availing themselves of every mechanical means 
which European ingenuity has placed at their disposal 
for the cultivation of cotton. It is extraordinary how 
large are the orders already executed, and still in course of 
execution, for steam engines, centrifugal pumps, steam 
ploughs, and cotton gins, for the a cotton farms. 
There are now upwards of two hun steam ploughs at 
work in Egypt ; the number of steam pumps is probably 
still greater, and the cotton gins are countless ; there 
being several towns and villages having from twenty to 
thirty ginning factories each. The Viceroy has 150,000 
fedans, or acres of land, under cultivation with cotton ; his 
uncle, Haleem Pasha, who has sixty steam engines, and 
fourteen steam ploughs at work, is cultivating 50,000 acres, 
and others of lower rank, or of no rank at all, are, in the 
aggregate, working a still larger acreage. The cotton 
plant is most productive in Egypt, and although the pro- 
portion of cleaned lint to seed cotton is considerably lower 
than in the case of American cotton, some of the irrigated 
lands of Egypt have produced as much as 900 lb, of clean 
cotton per acre in one year, a quantity which is ten-fold 
greater than the average yield of cotton fields in India. 
The Egyptian cotton lands pay an annual tax of £1 per 
acre to a and their i : rental A. £5 per 
acre. These are charges quite beyond anything known to 
the American planters tienen daye, but they are in part 





compensated for by the greater yield and superior quality 
of the Egyptian staple, and by the aid derived from steam. 
In no country in the world is cotton again likely to be 
grown by slave labour, and hence, whatever the effect upon 
the future price of the article, the greatest advantage en- 
joyed by the American planter is gone for ever, Whether 
S will now avail himself, as the Egyptians have done, of 
steam machinery, or the next best resource, remains to be 
seen ;—it is of, course, for the interest of this country that 
he should. We cannot have too many or too abundant 
sources of supply. But, with the exception, perhaps, of 
America, the cotton growing countries cannot do without 
British machinery, and the result in Egypt shows what 
the demand upon our engineers is likely to become. We 
have not yet reached, if it be indeed possible that we shall 
in this century, ever reach our maximum production of 
cotton goods, for the demand is constantly increasing, and 
every spindle manufactured corresponds but to the natural 
increase of the means of supply. 

English engineers when laced are often struck by the 
adaptability shown by people of inferior civilisation in the 
management of machinery. On many of the Egyptian 
cotton farms, the engine Stone, firemen, and even those 
entrusted with the repairs of the engines, are Arabs. As 
for repairs, it has not yet apparently occurred to the 
Egyptian mind that they are requisite. In many cases, as 
soon as a fire-box is burnt out, or a cylinder scratched so as 
to defy the care of the driver in adjusting his packing, the 
engine is practically condemned, being left out in the 
weather, and a new one ordered, we will say from Eng- 
land. This may not seem a matter of regret here—althoug 
even those who thus obtain orders which ought not to have 
been given, must know that it is for their own interest, in 
the long run, that their customers should be careful, 
economical people, as if they are not they cannot go on for 
ever ordering machinery and paying their debts. But it is 
likely that engine mending, like engine driving, will yet 
be learned by the Arabs. And we must expect that, as 
been the case in Bombay, the Egyptians will yet begin to 
spin their cotton, and that upon an extensive scale. ‘There 
are hundreds of thousands of the children of the desert 
who, as they are taught to work, and learn the blessings of 
industry, will become no mean customers of the manufac- 
turers of the world. It is wonderful how much the mere 
presence of steam does for a country, let it be ever so un- 
civilised, not to say barbarous, We are working out great 
works in India, and even in Egypt, now, where, twenty 
years ago, nothing of the kind would have been believed 
to be practicable. What has happened in those countries 
will, doubtless, yet happen in China, where, with three 
hundred millions of singularly adaptable peop!s, there is 
every opening for English enterprise. The country is, 
indeed, already yielding to the spirit and perseverance of 
Englishmen, fe what we know has been the result in 
4 ta likely to be repeated on a far greater scale in the 

‘ar East. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ORDNANCE, 

Srr,—Will 7 allow me to lay before your readers some account 
of a system of gunnery, to which I have paid considerable attention, 
which is peculiarly adapted to the purposes of naval warfare. 

Hitherto it has been customary to fire out of cannon, whether rifled 
or smooth bored, projectiles of the same diameter as the bore of the 
gun, > | only the necessary windage: the elongated projectile 
for the rifled gun, usually being of about two or three times the 
weight of the spherical shot for the smooth bore, 

I will first compare the rival systems of rifled and smooth-bored 
ordnance, looking at them under four different conditions. 

Ist. When the guns are of the same calibre and weight, and are fired 
with such charges of powder as will strain them equally. 

The elongated mene for the rifled gun will have then, on the 
one hand, the following advantages over the round shot for the 
smooth bore ;— 

(1.) Greater accuracy, due mainly to the rifling ; 

(2.) Longer range, as offering to the resistance of the atmosphere 
during its flight, a smaller area in proportion to its weight ; 

3.) Larger capacity for the bursting ious when a shell. 

The round shot for the smooth bore will have, on the other hand 
the following advantages over the elongated projectile for the rifled 
gun :— 

(1.) Greater initial velocity, on account of the larger charge of 
powder, and the smaller weight of the shot; and al 
reason of the absence of the friction and retardation pro- 
duced by rifling; 

(2.) Greater penetrating and smashing power, on account of 
greater velocity ; 

(8.) A lower trajectory, by reason also of superior velocity ; 

(4) —— facility of loading, principally owing to. its less 
weight. 

(5) Less wear and tear of gun, consequent on the absence of 
rifling, and on its less weight. 

2nd. When the guns are of the same calibre, are fired with equal 
charges of powder, and each is of a strength proportioned to the weight 
of its projectile. 

Here the rifled gun will have to be of much greater weight than 
the smooth bore, and will therefore, be so much more unwieldy, 

In this case the velocity, penetrative power, and trajectory of the 
rifled gun will be improved, but they will remain in some respects 
unequal to those of the smooth bore. 

8rd. When the guns are of the same calibre, are fired with charges of 
powder proportionate to weights of their respective projectiles, and 
are proportionately st f° 

Could such charges be used in actual service with rifled ordnance, 
fully utilising the whole mechanical force of the exploded gun- 
powder, there would be but little improvement to be desired 
(except that with the present appliances for working cannon, such 
guns would be too heavy for all practical purposes). But, for the 
following reasons, this cannot be:— 

First, use of the exceeding difficulty, if not impossibility, of 
constructing rifled ordnance capable of withstanding repeatedly the 
explosion of charges of one-third or one-fourth of the weight of the 
projectiles fired—the charges generally used with smooth-bored 
guns. 

Secondly, because, owing to the very much larger charges of 
powder for the rifled gun (two or three times as great as those for 
the smooth bore), the gas would be acting on a very much larger 
surface of the bore of the one, in proportion to the transverse 6e0- 
tional area of the projectile, than it would on that of the other. 

4th. When the projectiles are of the same weight, and are fired with 

Of powder, and the guns are of proportionate strength. 

Here the rifled gun, though of less calibre, will be of equal or of 
somewhat greater weight than the smooth bore; for, owing to the 
se length of its cartridge, the strain produced at the first 

tant of the explosion will extend over a proportionately increased 
length of its bore; and since also, the weakens, and, at the 
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same time, throws an additional strain upon the gun, its external 
diameter will bave to be increased. F 

In this case the projectile for the smooth bore will have a higher 
initial velocity than that for the rifled gun; since in the smooth 
bore the powder will be acting on a larger area at the rear end of 
the projectile and upon a smaller area of the bore of the gun, in 
proportion to the weight of the projectile, than it would in the 
rifled: gun; and in the smooth bore there wou'd be the greatest 
number of expansions of the gas. In other words the powder 
would be more usefully burnt. 

The absence of the resistance that the grooves of the rifled gun 
offer to the exit of its projectile, being likewise very favourable to 
the ve‘ocily of that for the smooth bore. 

The projectile for the smooth bore will, consequently, have a 
greater vis viva than that for the rifled gun, which superiority it 
would maintain till the pressure of the atmosphere bad equalised 
their velocities. 

But since the form of a projectile has much to do with its pene- 
trative power, the elongated projectile for the rifled gun will in 
this respect have the advantage over the round shot for the smooth 
bore, for being of less diameter the force of its blow will be more 
concentrated. 

These observations apply with additional force to guns of the 
largest calibre. 

It appears then, that if any system of gunnery were devised, in 
which was combined, the greater accuracy, range, aud larger 
capacity for the bursting charge, possessed by the elongated pro- 
jectile for the rifled gun, with the higher initial velocity, greater 
sage and smashing power, lower trajectory, and increased 
facility of loading, of the round shot for the smooth bore, that system 
would be almost perfect, and at any rate would be preferable to 
either of the other two. 

This object can, 1 believe, be fully attained by the following 
method, so as that, whether a rifled or smooth-bored gun is used, 
the cage of both systems will be combined in either sepa- 
rately :—- 

Let the projectile for any gun be of the weight of the solid, 
spherical cast iron shot that would be fired out of a gun of that 
calibre; and of about two and a quarter calibres iv length, if for 
smooth-bored cannon, and of about two and three-quarter calibres 
in length if for rifled ordnance, having its transverse sectional area 
half ot that of the bore of the gun. 

Let it be surrounded for part of its length by{a casing of papier 
mache, or some other stroug but light material of a non-perishable 
nature, not liable to be affected in any way by any change of climate 
or temperature. 

Let the rear ‘end of the casing, or that next to the powder, 
consist of a ring or plate of mild steel or other metal, of such 
strength that it will not be broken or injured by the force of the 
explosion. 

et the outside of the casing fit the bore of the gun, with only 
the necessary wind»ge, and let its inner surface fit the projectile. 

Let the projectile separate from the casing immediately on leaving 
the gun; which separation is to be effected by the resistance of the 
atmosphere. 

This projectile will, like that for the smooth bore, have a large area 
in proportion to its weight, opposed to the action of the powder whilst in 
the gun; tut, at the same time, a small area in proportion to its weight, 
ppposed to the resist of the atmosphere during its flight, as has the 
projectile for the rifled gun. 

Projectiles thus constructed may be used with both rifled and 
smooth- bored ordnance, so that in each system may be combined at 
once the advantages possessed by either separately. 

For a rifled gun, the projectile itself would have no grooves, ribs, 
or studs of any sort; all which, in proportion to their depth, number, 
and pitch, tend more or less to retard rotation during flight ; as they 
carry round with them a considerable quantity of air, and thus cause 
great friction, rendering it necessary that a higher amount of initial 
rotation should be imparted to the shot than would be requisite were 
it perfectly smooth and free from such elements of error during 
flight, which beat against the air like a fan, causing, at the same 
time, lateral deviation. 

The outside of the casing, however, would have suitable ribs or 
projections fitting into the spiral grooves of the gun. 

The rotation thus communicated to the casing is transmitted 
therefrom to the projectile. 

Here I would say a few words on the subject of rifling, The ad- 
vocates of a gaining twist assert—and rightly, too—that by gradually 
imparting a rotary movement to a projectile, which it only fully 
obtains on reaching the muzzle, there is tar less strain thrown upon 
the gun at the first instant of the explosion than there is when the 
full amount of rotation is at once given to the projectile, which then 
traverses the gun with a uniform twist. 

Those, however, who advocate a uniform twist say, with truth, 
that there is a great loss of power by friction, in changing the form 
of theshot during the whole of its passage through the bore of the 
gun, which friction is the cause also of great wear and tear of the 
grooves. 

With a gaining twist, too, the projectile must either be lead- 
coated, or be provided with soft metal studs or ribs ; whereas with a 
uniform twist it may, if desired, be entirely of iron or steel. If, how- 
ever, the projectile has only one projection (either hemispherical or 
some other portion of a sphere), fitting intoeach groove. That may 
be of either hard or soft metal, as it would not of necessity be sub- 
jected to change of form during its passage along the groove, though 
of an increasing spiral ; but it is most doubtful whether, with so 
slight a bearing surface in the groove, the shot would leave the gun 
with sufficient stability. 

Likewise, though the gaining twist, on the one hand, allows the 





projectile to move most freely at the first instant of the explosion, | 


yet, on the other hand, it somewhat retards its velocity towards the 
muzzle of the gun, just where it ought to meet with the least 
resistance ; and so, not unfrequently, causes premature explosion of 
the shells. 

One great difficulty in imparting a high initial velocity to an 
elongated projectile is connected with this question of rifling; for 
if on the one hand, it is entirely of iron or steel, the tendency to 
burst the gun sets in; if on the other hand, it is lead coated, or bas 
soft metal studs or ribs, there is the tendency to strip; and in either 
case, with high initial velocity, there is great wear and tea- of the 
grooves, which must before long render the gun unserviceable. 

I propose to rifle the gun with a uniform twist; the casing, there- 
fore, wiilrotate uniformly during its passage through the gun ; Dut the 
projectile, not being avgulur, or having ribs or projections of any 
sort, titting into corresponding grooves or recesses iu the interior of 
the casing, but being instead perfectly smooth, will be inclined at 
the first instant of the explosion to move forward without avy 
twist, the casing rotating on the projectile; but by the time the 
two have reached the muzzle, the friction between them will have 
caused the rotary movement of the one to be fully transmitted to the 

‘other. The casing, theresore, will have a uniform, and the projectile a 
ing twist. 

I ciaim for this system of rifling that it possesses at once the advantages, 
and is at the same time free from the disadvantages, of both the uniform 
and gaining (wists. 

For various reasons I would recommend a three-grooved gun as 
that best adapted to this system ; one distinctive feature of which 
would be lightness in proportion to calibre. 

Since rotation must ‘ imparted to any elongated projectile, with 
@smooth-bored gun it becomes necessary to utilise for this object 
either the resistance of the atmosphere, the force of explosion, or 
both combined. I prefer the first of the three means. 

I am aware that there have been many attempts made from time 
to time, to give rotation to an elongated shot when fired from a 
smooth-bored gun, both in this and in other countries ; all which 

efforts have hitherto turned out practically to be failures, though in 
many instances a certain amount of rotation has been obtained. 

One cause of failure has been this—that to give rotation to a pro- 
jectile by the explosive force of the gunpowder, it must be spirall 
grooved in a direction opposite to that in which it is intended it 


| 





should rotate; while, to make it revolve in the same direction by | Cannon-street is also rapidly approaching completion, and there is 


the resistance of the air, the grooves must incline in the direction 
of rotation. 

So that to give a shot, say, a right-handed twist, by the explo- 
sion of the charge, the grooves must incline towards the left hand, 
and they will then be acted upon, more or less, by the resistance of 
the atmosphere, immediately on leaving the gun, tending to give it 
a left-handed twist; which two opposite forces neutralise one 
another. 

When it is intended to obtain rotation by the resistance of the 
air, the projectile must be grooved in the direction of rotation, and 
must be fired with a wad, so as to prevent the gas rushing up the 
grooves when in the gun. 

The main reason why such a shot fails to rotate sufficiently is 
this :—T hat instead of there passing down the grooves a continuous 
stream of air during flight, it carries along with it a certain quantity 
of still air, which, so to speak, fills up the grooves, or, at any 
rate, partially so, allowing only an insufficient quantity to pass 
down them. Moreover, such grooves or ribs would have to be of a 
greater depth than would be requisite were the projectile fired from 
a rifled gun, and would consequently beat against the air in like 
proportion, causing, at the same time, great lateral deviation. 

Projectiles have likewise been made having one or two spiral 
passages through them at or about their longer axes. Here the 
power for obtaining rotation has been applied at a great disad- 
vantage. It is as if oue would attempt to turn a wheel by its axis 
instead of by its periphery. 

To get over these difficulties I cut or cast on the cylindrical part 
of the projectile six or eight grooves, having a pitch about 25 per 
cent. greater than would be required by a shot of the same propor- 
tions if fired from a rifled gun ; surrounding it when grooved for 
the whole or part of its length, by a strong metal tube, which is 
firmly attached to and remains on it during flight, or, in other words, 
forms part of the projectile. The tube may taper externally from 
front to rear. 

The grooves, therefore, are enclosed at their sides, but are open at 
at each end for the ingress and egress of the air. 

In this way I can insure the rush of air down the crooves necessary 
to cause effective rotation ; the metal tube rendering the surface of the 
projectile ut the same time perfectly smooth, and of a form adapted to 
rotate freely in the air. 

In this projectile, as well as in the one for rifled ordnance—more 
especially in this, however—lI place the centre of gravity somewhat 
forward. 

The casing for this shot would not be grooved in any way, or, if 
at allso, iu a manner suitable for obtaining rotation by the explo- 
sion of the charge. 

For some purposes it may be desira!le to modify the proportions 
I have named for the projectiles; if for rifled ordnance, changing 
them from 23 to 2} or 24 calibres in length; if for smooth-bored 
ordnance, from 2} to 2 calibres in length; changing likewise the 
transverse sectional area of both from 4 to 2 (or thereabouts) of that 
of the bore of the gun, keeping them, nowever, of about the weight 
of the solid spherical cast-iron shot that would be fired out of the 
same gun. 

1 consider that this system, which I have endeavoured to describe, 
would be most generally useful for naval and coast battery service, or 
wherever guns of large calibre are required ; and would also be 
applicable to the whole of our existing stock of cast-iron guns, 
whether rifled, or smooth-bored as at present, which are unable to 
bear the strain caused by firing from them projectiles of two or three 
times the weight of the round shot they were constructed to carry. 

In all cases, when requisite, the ordinary service ammunition can 
be used. Joun Warpd GIRDLESTONE. 

21, Manchester-buildings, Westminster, S.W., 

13th June, 1865. 








GOVERNMENT v. INVENTORS. 

Sin,—Thanking you for the insertion of my letter in your 
valuable journal, dated May 19th, 1865, permit me to say a word in 
connection with that letter signed “ F.,” which appeared in your 
following number, May 26th. First, I thank “F.” on my own 
behalf, as well as upon the behalf of that class; viz, inventors—of 
which, I had almost said unfortunately, I form a part—for his 
notice of my letter. He, “F.,” refers me tu the conditions of tue 
patent law (as embodied in letters patent), andto one of the recom- 
mendations of the commissioners recently appointed to inquire into 
the working of the law of patents, which your readers will perceive 
by reference to ‘Tue Enaineer, as stated upon the first part, viz., the 
quoted extract from her Majesty's Letters Patent, and would observe 
that, so far as 1 know—at least, so far as my case is concerned, 
there never has existed any want of disposition to supply the 
Admiralty or Government with either patented articles or inven- 
tions, in any way connected with the public interests and service of 
the State; but the true, chief, lamentable ground of complaint is, that 
inventors do not—nay, cannot—obtain equitable compensation for 
the use and application of plans which they produce and place before 
my Lords of the Admiralty—and which are adopted and used in the 
service—unless they happen to have a long purse, strong, influential, 
staunch friends, and so, by such combined powerful influence can 
obtain their rights. And ’tis against such a state of things, as an 
inventor, I do hereby protest, in the name of all that is right, just, 
and honest, as between man and man. And I ask my Lords ot the 
Admiralty, or their representatives, to meet me, through your pages, 
to discuss the equity ot their doings with the poor, injured, inventive 
class. One condition I crave—let me have names not initials; I seek 
discussion with facts, figures, and men. G. B. Gatitoway. 

9, Margaret-street, Cavendish-square. 








RAILWAYS IN AND AROUND LONDON. 


Tue public have now before them, with one exception, the 
whole of the projected railways for the metropolitan district, and 
will be enabled to form a tolerably good opinion of the amount 
of accommodation which they will afford for the goods and pas- 
senger traffic. The last project is that for utilising the Thames 
Tunnel by means of the East London line. This line, with its 
branches, has only this session received the sanction of Parlia- 
ment, and certainly the promoters have lost no time in bringing 
it before the public. The East London will connect the north 
and south sides of the river by means of junctions with the South 
London, of the Brighton Railway, and the South-Eastern line 
near New Cross, and the great terminal City station in Liverpool- 
street. It will also communicate with the Great Eastern, the 
North London, London and North-Western, and the whole of the 
northern lines, and will in its course traverse the metropolitan dis- 
tricts of New Cross, Deptford, Rotherhithe, Wapping, St. George’s-in- 
the-East, Limehouse, Stepney, Whitechapel, Bethnal Green, Bishops 
gate, and Shoreditch. The length of this line is about eight miles, ard 
its cost is estimated at £1,300,000, and if completed for this sum it 
will certainly be by far the cheapest of any of the metropolitan 
lines. This economy of construction is obtained by the circum- 
stance of the company having secured the Thames Tunnel at less 
than one-third of its original cost, and by arrangements made with 
the Great Eastern Company, by which the property required for 
nearly one mile of the railway, through the most expensive district, 
has been purchased jointly by the two companies, the Great Eastern 
travelling over the ground at a high level, and the East London 

ing under it at a low level. The amount of traffic which will 
flow over this line must be very large. 

Another line which has been brought forward within the last 
few days is the pneumatic railway from Waterloo to Whitehall, 

ing through a tube under the Thames, and the mode of work- 
ing which has been already fully explained in the Railway News. 
This line is about three-quarters of a mile in length, and its cost 
is estimated at £130,000. At two other points the Thames is now 
being crossed by railways. At Cannon-street the South-Eastern 
have nearly bridged the river, one span alone being required to 
complete the communication north and south. The station at 





every reason to believe that this portion of the metropolitan lines 
will be completed before the close of the present year. The length 
of the Charing Cross Railway and the Cannon-street Extension is 
about four miles, and the cost of the entire undertaking will, pro- 
bably, be not less than £4,000,000. 

At the West End the London, Chatham, and Dover are widening 
the bridge at Battersea, to accommodate the trains of the London 
and Brighton, the Great Western, as well as of their own com- 
pany. There is also a general widening of the Metropolitan line 
between Ludgate-hill and Victoria, and several junctions are 
being made so as to bring the South-Western on to the system, 
and to give the traffic of that line convenient access to Ludgate, 
Finsbury, and the whole of the northern lines. The London, 
Chatham, and Dover are also pushing forward vigorously with the 
work of forming a connection with the Metropolitan, and this 
will, in all probability, be effected by the end of the next month. 
The metropolitan and City extensions of the Chatham and Dover 
~~ be taken as about sixteen miles in length, and the cost, 
including the South-Western junctions, between six and seven 
millions. 

The Metropolitan are briskly at work in extending their line to 
Finsbury, and expect to have this portion open for traffic by August 
or September. The extensions to Trinity-square, eastward, and to 
Kensington westward, are also in hand, and very active operations 
will be shortly commenced. The line will be about nine miles in 
length, and the aggregate cost will be somewhere about £6,000.000. 
The North London extension from Dalston to Liverpool-street is 
nearly completed. All the bridges are finished, and nearly the 
whole of the permanent way is laid, the station walls in Liver- 
pool-street are built up nearly to the required height, and the line 
will certainly be open by the month of September. The length is 
about three miles, and its cost has been, we believe, about 
£1,500,000. The Great Eastern extensions are in progress. The 
property required for the line is all purchased, the temporary work- 
shops of the contractors are erected, and everything is ready for 
immediate action. The line from Ejmonton to Liverpool-sireet, 
which will leave the present main line at Tap street, with some 
small branches, is about fifteen miles in length, aud its cost will be 
about £2,000,0U0. 

The construction of the metropolitan district, which proposes to 
provide a system of southern connecting lines, and to complete the 
inner circle of railways, has been commenced at several points. 
The most important part of the line now iu hand is the excava- 
tion at Earl-street, beneath the Chatham and Dover metropolitan 
line. The process of underpinning the piers is cautiously carried 
on without any interruption to the traffic of the line. The District 
Railway will pass in tunnel nearly 30ft. below the foundation of 
the piers of this railway, and will from this spot continue its course 
westward to the Thames Embankment, and eastward under the new 
line of street to be made from Earl-street to the Mausion House. 
The works of the District line are also being carried ou in Cannon- 
street under the site to be occupied by a portion of the station and 
hotel of the railway now rapidly approaching completion. Ou a 
portion of the Thames Embankment near the Temple Gardens the 
works connected with this company will be almost immediately 
commenced. The estimated cost of this line is £3,60!,000, aud it 
will connect the Kensingtun and Tower-hill termini of the metro- 
politan extensions. In connection with the Metropolitan line may 
conveniently be mentioned the Metropolitan and St. John’s-wood 
Railway, with its extension to Hampstead, a line of some four miles 
in length, at a cost of about £450,000. The capital is subscribed, 
and the works will shortly be commenced. 

On the south side of the river the London and Brighton have 
very nearly completed their South London line, running from 
London Bridge to Victoria by an are of a circle within the pre- 
sent Crystal Palace and West-end Railway. It is expected that so 
much of this route will be finished next month as will admit of 
its being used by the Chatham and Dover for its Crystal Palace high 
level line. ‘This South London line runs by the side of the Loudon 
and Brighton from London Bridge to Bermondsey, where it leaves 
the main line, crosses the market-garden grounds, and goes through 
New Cross, Peckham, Camberwell, crosses Denmark-hill, joins the 
Chatham and Dover at Brixton, and then runs side by side with it 
to the Victoria Station. The Crystal Palace high level line leaves 
the South London at Peckham, and passes round by Nunhead, 
Forest Hill, and, skirting the range of hills, lands its passengers at 
the magnificent station directly opposite the central transept of the 
Crystal Palace, the entrance to which is preceded by a handsome 
flight of stone steps. At Nunhead a branch is thrown off by the 
Chatham and Dover, which runs through Deptford to Greeawich, to 
be ultimately extended to Woolwich by the alternate line, approved 
of by the Astronomer Royal. This system of lines embraces 
nearly twenty miles of railway, and the aggregate cost may 
be taken at about £5,000,000. The South-Easterp are actively 
engaged on their main Tunbridge line, which will leave Lewisiam 
and pass in a direct course through Sevenoaks to a juuction 
with the main line at Tunbridge. A portion of this line, which 
may be fairly included with the metropolitan circle—viz., that 
to Chislehurst, is completed, and will be open for tratlic in 
a very short time, when it will compete with the Chatham and 
Dover for the Bromley—and, ultimately, for tue Sevenoaks—tratiic. 
The cost to Chislehurst cannot, probably, be taken at less tuan one 
million. 

On the north, again, the Edgware and Highgate are proceeding 
vigorously with tueir works, and there is an extension line also 
to the Alexandra Park. The Midland also are at work, extending 
their road from Bedford into London, and forming connections 
with the Metropolitan underground at King’s Cro-s, and the 
suburban portion of their various schemes will involve an outlay 
of certainly not less than £3,000,000. The one iine which has not 
yet been brought before the public is that to connect the London 
aud North-Western with Charing Cross. The promoters appear 
to have considerably under-estimaied the cost of this work when 
they proposed to make the railway for less than one million, aud to 
provide, in addition, a handsome street thoroughfare over their live 
from Charing Cross to the Tottenbam Court-road. We are iuformed 
that the prospectus of this undertaking will, however, be shortly 
before the public. 

There are various other short lines and junctions of the London 
and South-Western, the London and Brighton, the Great Northern, 
and other companies, which may be fairly included withiu the 
area of the metropolitan and suburban districts. It is a moderate 
estimate to put the various railway works now in hand, or 
shortly to be commenced, at an aggregate length of 120 miles, 
and involving an outlay of about £30,0U0,000. Tuis vast network 
of railways is d-signed for the convenience of a population alreauy 
exceeding three millions, which is every year growing with rapid 
strides ; and the experience obtained by the Metropvlitan Com- 
pany appears to justify the opinion that this system of lines may 
be — with every prospect of yielding an adequate retura on the 
outlay. 





BOARD OF TRADE SURVEYORS. 

Ws are glad to be able to announce that tbe article in our paper 
on the subject of Board of Trade surveyorships hus had a beueticial 
effect. We called attention to the mistake made by the Board of 
Trade in appointing wooden shipwrights to survey the hulls of iron 
ships, and we contended that iron structures like the Great Eastern, 
resembling iron girders, can, so far as public security goes, best be 
examined and reported on by practical engineers. ‘ne Board of 
Trade have just appointed Mr. Orme Hamerton, C.E., as surveyor 
for the district of Hull, and he is to survey both machinery and 
hulls. This is a step in the right direction, and will, we hope, be 
followed by similar arrangements in other ports. The practice 
of allowing superannuated shipwrights to survey modern iron struc- 
tures has long been condemned by many of our practical engineers, 
and we cannot but congratulate Mr. Milner Gibson on the wisdom 
of commencing an altered and improved practice. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


405. Joun Garrett Toxevge, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the construction, arrangement, and mode of 
applying paddle wheels for propelling boats or other vessels."—A com- 
munication from Hippolyte Salmon, Paris.— Petition recorded 13th Febru- 

F ary, 1865. 

440. Witt1aM Epwarp Geper, Wellington-street, Strand, London, “ An 
improv: ¢ manufacture of barége stuffs.”— A communication from Edmond 
D 5 ae des Petites Ecuries, Paris. —/etition recorded 16th Febru- 
ary. 5. 

477. Wiut1amM Epwarp Grper, Wellington-street, Strand, London, “A 
chemical combustible substance and apparatus to which it is applicable.” 
—A communication from Francois Stoker, Faubourg St. Martin, Paris.— 
Petition recorded 20th February, 1865. 

510. Jonn GrorGk HuGueEs, Strand, London, “ An improved screw pro- 
peller, and an improved application of the motive power to the propelling 
of boats and steam ships, applicable also to other purposes.”—A commu- 
nication from Christopher Edward Dampier, Northlands, Cauterbury, 
New Zealand.— Petition recorded :3rd February, 1865. 

598. Sit Jonn Scorr Linus, Pali Mail, London, ‘‘ Improvements in appa- 
ratus for propulsion by atmospheiic pressure.”"—Petition recorded 3rd 
arch, 1865 

1064, WiLL1AM BearpMorg, Parkhead, Lanarkshire, N.B., *‘ Improvements 
in the arrangenx nt of furnsces used for puddling and reheating iron, the 
gereration of steam, and other similar purposes.”—Petition recorded 13th 
13th April. 165. 

12t1. Joun BLackre, jun., Lincoln’s-inn, London, “ An improvement in 
igniting the fuses of shells.’—A communication from Thomas Taylor, 
Washington, U.S —Petition recoried ist May, 1865. 

1318. Gzoxek Haskiting. Southampton-buildings, Chancery-lane, London, 
“* | mprovements in the manufacture of boots and shoes.”—A communi- 
cation from William Emerson Baker, Boston, Massachusetts, U.S. — 
Petition recorded 12th Maw, 1865. 

1328. Tuomas Craig, New Oxford-street, London, ‘‘ Improvements in 
—_ fire-arms and ordnance, and in apparatus connected there- 
with.” 

1329. ‘THOMAS PARKINSON and WILLIAM SNopeGrass, Blackburn, Lancashire, 
“Improvements in stillages, stands, or supports for barrels, casks or 
other similar ve:sels.”— Petitions recorded 13th May, 1865. 

1352. WiLLIaM WRIGHT, Mostyn, Flint, ‘“Imprevements in the treatment 
of the waste liquors obtained after treating burnt ores of copper, such 
improvements having for their object the production or extraction of 
cobalt and nickel.” 

1360. JamEs WorraLL, Ordsall, Lancashire, and Tuomas Hvuenes, Man- 
chester, “‘ Improvements in machinery or apparatus fur stretching and 
drying textile fabrics, part or parts of which said apparatus are also 
—, to other machines wherein fabrics are required to be dis- 
tended.’ 

1362. ANDRE CHAVANNE, Boulevart de Sébastopol, Paris, ‘‘A new mail 
catching apparatus for bags or packages vithout stopping the express 
trains or others.”—Fetitions recorded 16th May, 1865. 

1370. Witutam RicuarD WILLIAMS, Northumberland-court, Charing Cross, 
London, ‘ Improvements in dry gas meters.”—Petition recorded 18th 
May, 1865. 

380. tiLwaRD Aveustus Raymonp, Brooklyn, New York, U.S., “ An im- 
provement in atmospheric forging hammers.”—Petitvon recorded 19th 
May, 1865. 

1402. Wi.tiaM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved -afety lock.” — A communication from Matthieu Prosper 
Marotte, Passage des Petites Ecuries, Paris.—Petition recorded 22nd 
May, 1865. 

1424. JoHN AMBROSE CorrEry, Gracechurch-street, London, ‘‘ Improvements 
in the retoris used in the manufacture of gas and in other distillations, 
which improvements are adaptable to evaporating versels.’’ 

1426. Joun Fixtu, Sheffield, Yorkshire, ‘* Improvements in the manufac- 
ture of cast steel railway tyres.” 

1428. RoBERT MAXWELL, Glasgow, Lanarkshire, N.B., 
applying coal-tar colours to cotton and linen.” 

1430. KicuakD AKCHIBsLD BrooMan, Fleet street, London, ‘ Improvements 
in machinery for separating or sorting fibres and filaments of different 
lengths, and forming them into a lap or fleece.”—A communication from 
Charles Simon, Barr, France. 

1432. WiLLIaM Mappers, Manchester, “ Impr t 
table cloths anc other articles with embroidery.” 

1434, Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “A new and 
improved mode of making and venting cores, and parts of moulds to be 
used in the casting of iron or other meta!.”—A communication from 
Jose ph Harrison, jun., Philadelphia, Pennsylvania, U.S. 

1436, THoMas WILSoN, Birmingham, ‘ Improvements in breech-loading 
fire arms and ordnance, and in cartridges for tbreech-loading fire-arms.” 
1433. Henry Ginss, Hampstead-road, London, ‘‘ lmprovements in the 
manufscture of artificial fuel applicable chiefly to the kindling of fires.” 
1443. MicuarL Henry, Fleet-street, London, * Improvements in treating 
fibrous materials and textile fabrics, and in producing soap.”"—A commu- 
nication from Leon Pa-quier and Alphousine Julie Dumont, Boulevart 

St. Martin, Paris. — Petitions recorded 25th Mvy. 1865. 

1444. Cnarurs Cotroy, Francis ANDERSON, and Dante Booker, Notting- 
—— “* An improved plain or graduated gofering or puffing and pressing 
machine.” 

1446. WiLLIAM Epwarp GepoGt, Wellington-street, Strand, London, ‘‘ An 
improved stay or corset busk.”—A communication from Genty Telesphore, 
Faubourg St. Martin, Paris. 

1448. Ricuarp Canuay, Clerkenwell, Middlesex, “ Improvements in cupola 
and other blast furnaces.” 

1450. CHARLES BENJAMIN SPAETH, Philpot-lane, London, ‘‘ A new prepara- 
tion for subduing and extinguishing fire.’”— A communication from 
Gustav Zei-ler, Leipsig, Saxony.— Petitions recorded w6th May, 1865. 

1452. CHARLES Frazer, City Saw Mills, Norwich, Norfolk, “ Imptovements 
in sawivg machines.” . 

1454. LeonakD BrigxLey, Birmingham, “Improvements in ornamenting 
japanned surfaces, and in machinery or apparatus for that purpose.” 

1456. RicuaRD ARCHIBALD BROOMAN, Fieet-street, London, “ A new method 
of manufacturing oil from fatty matters, or the residuum arising from 
the distillation of fatty matters, the manufacture of stearic acid soap, 
= purification of oils.”—A communication from Pierre René Beaumont, 

‘aris. 

1458. RicHARD ARCHIBALD Brooman, Fleet street, London, “‘ Improvements 
in apparatus for measuring gas and other fluids.”—A communication from 
Jean Theodore Scho!te, Paris. 

1460. Lovis Moser, Upper Beilevue, Southampton, Hants, ‘*‘ Improvements 
in the manufacture of steel, ard i furuvaces used in such manufacture.”— A 
communication from Jules Paulis, Liege, Belgium. 

1462. Lupwie DirLe, Hackuey-road, Middlesex, “ Improvements in 
mechanism for locking or fastening tiers or sets of drawers arranged in 
writing tables, cabinets, chests, or other articles of furniture.”— Petitions 
recorded 27th May, 1865. 

1464. JkAN ALPHONS# HeEtnRIcH, Rue de Faubourg de Bale, France, ‘A 
new or improved machine for washing raw materials worked out, or 
unworked, to be employed in the manufacture of fabrics, and specially of 
fabrics made into pieces,” 

= HENRY Tiprer, Feltham, Middlesex, “ A new or improved kind of 
shirt.” 

1460. WitLiaM Sertie, Camden Town, Middlesex, “ An improved bottle 
s'opper.’"— A communication from John Matthews, New York, U.S. 

1470 Henri Son, Shepherd’s-court, Upper Brook-street, Grosvenor-square, 
London, “ Luprovements in the coustruction of keyless watches.” 

1472. WILLIAM JouHNson, Sowerby Bridge, Yorkshire, ‘* Improvements in 
vices.” 

1474. Cuartzs Henry Murray, Loman-street, Southwark, “ Improved 
machinery or apparatus for cutting off wooden piles below water.”— 
Petitions recorded 29th May, 1865. 

1476. “aMUEL Davis, Strand, London, ‘‘ An improved dog leash or slip.” 

1477. WILLIAM sMiTH, Barnard Castle, Durham, ‘‘ An improved road 
scrap r.” 

1480. Joun Hipety, Nechells, near Birmingham, ‘‘ Improvements in anneal- 
ing pots and saucers, for annealing iron and steel wire, sheet metal, and 
other articles,” 

1482. WILLIAM Martin, Manchester, ‘‘ Improvements in brooms or brushes,” 

1486. RuBERT Hanya Couiysr, Brompton, Middle-ex, ‘* Improvements in 
the process and apparatus for the treatment of materials for the mann- 
facture of paper and other purposes.”—Pefitions recorded 30th May, 1865. 

1490. THoMAS APPLETON Browne and JouN KyiGut, Altrincham, Cheshire, 
“Improvements in driving apparatus for hair brushing and shampooing 
by machinery.” 

1498. THoMas SUMMERSON, Hope Foundry, Darlington, “‘ Improvements in 
foundry cupolas.” 

1500. Joun Pstrig, jun., Rochdale, Lancashire, ‘* Improvements in ma- 
chirery or apparatus for washing wool and other fibrous materials.”— 
Petitwns recorded 3ist May, 1365. 

1501. Francis KichMoND, HENRY CHANDLER, and Jawes GaDsBy RICHMOND, 
Salford, Lancashire, ** Improvements in machines for cutting hay, straw, 
and «ther vegetable substarces.” 

1503. Wittiam James BorGess, Brentwood, Essex, ‘Improvements in 
reapir.g and mowing machines ” 

1607. Wittiam CLAkK, Chancery-lane, London, “Improvements in the 








**Tmprovements in 





in ornamenting 





Auguste Georges du Vergier, Marquis de la Rochejaquelein, Boulevart 
St. Martin, Paris. 

1511. THomMas Hunt, Preston, L hire, “ Imp t 
struction of the permanent way of railways.” 

1513. Witt1am Epwarp Newton, Chancery-lane, London, “ An improved 
pocket lantern.”—A communication from John Augustus Minor, Middle- 
town, Connecticut, U.S.— Petitions recorded 1st June, 1865. 

1517. THomas PRITCHARD, Wednesbury, Staffordshire, ** Improvements in 
furnaces used in the manufacture of welded iron tubes.” 

1519. WILLIAM GADD, Stratford-square, Nottingham, and Joun Moore, 
Manchester, “ Impr ts in the facture of pile fabrics.” 

1521. Henry Epwarp Newton, Chancery-lane, London, “ Improvements in 
steam boilers." — A communication from Abram Samuel Mitchell, 
Memphis, Tennessee, U.8.—Petitions recorded 2nd June, 1865. . 

1525. ALFRED Lancaster, Kensington-road, Middlesex, * Improvements in 
breech loaving fire arms,” 

1527. CHakLes TayLor, Birmingham, “ Improvements in tube cutters and 
screw stocks.”— Petitions recorded 3rd June, 1865. 

1529. Jonn STEPHENSON, Marylebone, London, ** Improvements in umbrellas, 
parasols, and sunshaves.” 

1539. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in corks or bungs for closing bott/es and other receptacies for liquids.”— 
A communication from Adolphe Jacquesson, Paris, 

1541. Witu1aM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
photo-electroty ping process."—A communication from William Augustus 
Leggo and George Edward Desbarats, Quebec, Lower Canada. 

1543. Auice IsaBeL Lucan GORDON, Prince’s-gate, Hyde Park, London, 
‘An in.proved system of telegraphic communication on railways, parts 
of which invention are also appiicable to other telegraphic purposes.” 

1545. CHARLES HowaRD Wansproven, Shrewton, Wilts, ** Improvements 
in the treatment of condensing pans employed in the condensation of 
milk.”—A communication from Samuel Percy, New York, U.S. — Petitions 
recorded 5th June 18°5. 


in the con- 








| 1547. Davip Barker, Ceylon-street, Battersea Park, Surrey, “ Improve- 


ments In the manufacture of artificial fuel.” 

1549. RICHARD ARCHIBALD BRooMAN, Fileet-street, London, “‘ Improvements 
in the construction of reservoirs for containing and storing petroleum 
end other oils."—A communication from Paul Jacovenco, Bucharest, 
Wallachia. 

1551. ALFRED PEMBERTON ard ALFRED WILLIAM PEMBERTON, Eccles, Lanca- 
shire, ** Improvements in machinery or apparatus for spinning, doubling, 
4 twisting cotton and other fibrous materials,"—Petitions recorded 6th 
June, 1865. 

1557. WILLIAM TonouR, Wakefield, Yorkshire, “ Improvements in machinery 
for combing and heckling fibrous materials.” 

1561. WittiaM Epwarp Newton, Chancery-lane, London, ‘‘ An improve- 
ment iu steam engine governors.”"—A communication from Estus Lamb 
and Henry Stephen Mansfield, Massachusetts, and Lyman Arnold Cook, 
Cumberland, Riode Island, U.S.— Petitions recorded 7th June, 1805. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1568. Grorcr Hase.tine, Southamp buildings, Chancery-lane, London, 
**An improved apparatus for sifting flour and other substances.”—A 
communication from Howard Tildev, Boston, Massachusetts, U.S. — 
Deposited and recorded 8th June, 1865. 

1572. Groxes Hasek ting, Southampton-buildings, Chancery-lane, London, 
“Improvements in sewing machines."—A communication from Louis 
Planer, New York, U.S.—Deposited and recorded 9th June, 1865. 








Patents on which the Stamp Duty of £50 has been Paid. 
1767. James Lance.ort, Clifton-terrace, Birmingham.—Dated 14th June, 
1862 


1774. RicuakpD ARCHIBALD Brooman, Fleet-street, London.—A communi- 
cation,— Dated 14th June, 1862. 

1798. Jonn Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion,—Dated 18th June, 1562 

1759. Joun HENRY GLEw, Howland-street, Fitzroy-square, London.—Dated 
13th June, 1862. 

1769. Joserpu Sawyer, Noble-street, and Grornge Papcuam, Dalston, 
Middlesex.—Dated 14th June, 1862. 

1779. JouN FLEMING ALLAN, Glasgow, Lanarkshire, N.B.—Dated 16th June, 
1862. 

1790, Jonx Nigutp and Tuomas Artuurk Nigup, Dukinfield, Cheshire.— 
Dated 17th June, 1862. 

794. WiLLIaM CLARK, Chancery-lane, London.—A communication.—Dated 
17th June, 1862. 

. Josxru KgLiow and Henry Snort, Delabole, Cornwall.—Dated 17th 

une, 1862. 

1799. Joserh WARREN, Maldon, Essex.—Dated i8th June, 1862. 

1801. WiLLiAM EDWARD NkwTon, Chancery-lane, London.—A communica- 
tion. —Dated 18th June, 185z. 

1812. Joun Buanpd Woop, Vernon House, Camp-street, Broughton, near 
Manchester.— Dated 19th June, 1862. 


; 1825. ARTHUR WARNER, Threadneedle-street, London.— Dated 20th June, 


1862. 

1815. Gtorer Hase.ting, Southampton-buildings, Chancery-lane, London, 
—A communication.— Dated 23rd June, 1862. 

1990. Eumgx ToWnsEND, Massachusetts, U.s.—A communication.—Dated 
10th July, 1862. 








Patents on which the Stamp Duty of £100 has been Paid. 

1346. Joun Henry Jonnson, Lincoln’s-inn-fields, London.—A communica- 
tion.— Dated 14th June, 1858. 

1386. Ross Winans and THuoMas W1NANS, Baltimore, Maryland, U.S.—Dated 
19:h June, 1858. 

1387. Ross Winans and Tuomas Winans, Baltimore, Maryland, U.8.—Dated 
19th June, 1858. 

1420. Sir Joserpu Paxton, Rock-hill, Sydewham.—Dated 23rd June, 1858. 

1583. Ross Winans and THoMas W1NANS, Baltimore, Maryland, U.S.—Daved 
19th June, 1858. 

138y. Ross Winans and Tuomas WINANS, Baltimore, Maryland, U.S.—Dated 
19th June, 1858. 

1414. SamueL Bak.ow, Stakehill, near Middleton, Lancashire.—Dated 23rd 
June, 1858. 

1383. SamUgL Hewitt, Manchester.—Dated 19th June, 1858. 


Notices to Proceed. 
340. Joun Cornes, Ilford, Essex. and Wmtiam Simpson, Chilton House, 
hosherville, near Gravesend, Kent, ** Improved machinery for cutting, 
sifting, separating, bruising, sacking, and preparing straw and other 





896. ALFRED VincENT Newton, Chancery-lane, London, “ Improvements 
in the construction of single thread sewing machines.”—A communica- 
tion from Elias Howe, New York, U.S.—Petitions recorded 11th February 
1865. 


403. JEAN ANTOINE PASTORELLY, Rue Curiol, Marseilles, France, “ Improve- 
ments in extracting turpentine and tar from resinous wood.” 

405. Joun Garretr Tonevr, Southamp buildi Chancery-lane, 
London, “ Improvements in the construction, arrangement, and mode of 
applying paddle wheels for propelling boats or other vessels.”—A com- 
munication from Hippolyte Salmon, Paris, 

408. Epwarp Joun Cow.:ne Wevcu, Hurrow, Middlesex, “ Improved appa- 
ratus for supplying, with a constant and regular pressure, air to burners 
for consuming or burning hydrocarbons for illuminating purposes.”— 
Petitions recorded 13th Februcry, 1865. 

415. WittiaM Foturraity Batuo, Birmingham, ‘‘ Improvements in expan- 
sion gear for steam engines,” 

417. George Wuitton, Kingston-upon-Hull, ‘* Improvements in hydraulic 
presses.” 

419. Epwin Henry Newsy, Cheapside, London, “ Improvements in the 
manufacture of cast and wrought iron."—A communication from Anthony 
Leonard Fleury, New York, U.S. 

420. oon Trotman, Cornhill, London, ‘‘Improvements in mooring 
anchors.” 

421, JOHANN VON DER PorrensBurG, Birmingham, ‘‘ Improvements in breech- 
loading tire-arms, and in cartridges for breech-loading fire-arms,”—Peti- 
tions recorded 14th February, 1865. 

429. WituiamM CoLLinson Ripines, sen., Middleton, Lancashire, “An 
improved protector for th» needles and cards used in Jacquard machines,” 

431. WitutaM Henry Browy, Park Wood Springs, Sheffield, Yorkshire, 
“improvements in cast steel or other metal chains for cables, and for 
other purposes, and in hinery or apparatus for facturing the 
same,” 

432. MicuarL Lang, Paddington, Middlesex, ‘‘ Improvements in apparatus 
for working and controlling railway switches, points, and signals.” 

437. Ropert Henry Emerson, Dublin, Ireland, “A new or improved 
invalid or syphon drinking cup.”— Petitions recorded 15th February, 1865. 

440. Wittiam Epwarp Genes, Wellington-street, Strand, London, “ An 
improved manufacture of bardge stuffs.” A commuuication from 
Edmund Dirson, Passage des Petites Ecuries, Paris. 

449. Francois ALEXANDRE LAURENT, JoHN CasTHRLAZ, and NicHoLas Basssr, 
Rue st. Croix de la Bretonnerie, Paris, “ Improvements in the manufac. 
ture of oxalic acid.” 

450. Josrru Tomson, Manor House, Camberwell-road, Surrey, ** Improve- 
ments in safes.” — Petitions recorded 16th February, 1865. 

454. CoLeMAN Derrigs, Houndsditch, London, “An improved means of 
securing the safety of railway passengers.” 

455. Joun Brown, Sheffield, York~hire, ‘* Improvements in armour plates 
for vessels of war and for other similar purposes.” — Petitions recorded 17th 
February, 1865. 

470. Wim.t1AM Rostnson, Watling-street, London, ‘‘ Improvements in the 
manu'acture of iron and in articles made thereof.”"—Petitions recorded 
18th February, 1865. 

478. Joseru Ciirr, Wortley, near Leeds, Yorkshire, “An improvement in 
the utilisation of the waste gases of blast furnaces,” 

479. Joun Davivson Nicnou, Edivburgh, Scotland, “‘ Improvements in 
apparatus for folding envelopes.”— Petitions recorded 20th February, 1865, 

495. Herpert Panmure Ripton, Tivoli-place, Kingstown, Dublin, “An 
improveu fastener for envelopes.” 

499. Groner NATHANIEL Stork, Lyme Regis, Dor . pr ts 
in iron safes and strong rooms.”— Petitions recorded 22nd February, 1865. 

507. SAMUEL WuitrieLD, Birmingham, “ Improvements in locks or fasten- 
ings for safes or strong boxes.” 

508. WaLTeR SanveLL Marrin, Birmingham, “ Improvements in the manu- 
facture of safes or strong boxes.” 

509. Groner Hask.tine, Southampton-buildings, Chancery-lane, London, 
** Improvements in ships of war, partly applicable to ships designed for 
the merchant service."—A communication from Augustus Walker, 
Buffalo, New York, U.8.—Petitons recorded 23rd February, 1865. 

552. RicHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ A combined key 
and weapon of defence.”—A communic:tion from Timoleon de Bourrousse 
de Laffore, Paris.—Petition recorded 27th February, 1865, 

570. SamusL WHITFIELD, Birmingham, ‘* Improvements in locks and bolts 
for fastening doors, and door bars, and drawers.”—Petilion recorded lst 
March, 1865. ‘ 

666. Josrrn Curr, Wortley, near Leeds, Yorkshire, *‘ An improvement in 
the construction of hot-vir stoves for blast furnaces,” — Petition recorded 
9th March, 1865. 

915. Joun Richarpson Wicuam, Albany House, Monkstown, Dublin, ‘‘ Im- 
provements in the means and apparatus employed for illuminating light- 
houses.” — Petition recorded 4th April, 1865. 

1019. Ropert Ferevsson, Davyhuime, and WALTER RatstTon, Manchester, 
“Improvements in hinery for finishing yarns or threads.”—Petilion 
recorded 10th Apri, 1865. 

1058. Cuarues Forster Correritt, Cannock, Staffordshire, ‘‘ Improve- 
ments in pipes for conveying water and gas, and for other like purposes, 
and a new or improved composition for joining the said pipes, and other 
similar purposes,”’"— Petition recorded 13th April, 1865. 

1096 Hanry Kinpon TayLor, King-street, Covent-garden, London, *‘Im- 
provements in indi and fastenings for water closets and other pur- 
poses,” 

1104. Davip Greic, Steam Plough Works, Leeds, Yorkshire, “ Improve- 
ments in machinery for cultivating land.”—Partly a communication from 
Max Eyth, Shubra, Egypt.—Petitions recorded 20th Aprii, 1865. 

1191. JULIAN Bernarp, Lincoln’s-inn-tields, London, ** Improvements in 
apparatus for raising water and other fluids, and in raising and lowering 
such apparatus.”—+etition recorded 28th April, 1865. 

1308. Josera Rock Coorer, Birmingham, “Improvements in breech- 
loading fire-arms, and in cartridges tor breech-loading fire-arms.”"—Peti- 
tion recorded 11th May, 1865. 

1318. Grorex Hase_TineE, Southampton-buildings, Chancery-lane, London, 
** Improvements in the manufacture of boots and shoes.”—A communica- 
tion trom William Emerson Baker, Boston, Massachusetts, U.8.—Petition 
recorded 12th May, 1865. 

1371, WiLt1AM ManwaarinG, Banbury, Oxfcrd, “ Improvements in reaping 
and mowing machines,”—Petition recorded 18th May, 1865, 

1380. KpwakD Aveustvs Raymonp, Brooklyn, New York, U.S., “ 4n 
ae in atmospheric forging hammers.” — Petition recorded 19th 

May, 1865. 

1549. RICHAKD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in the construction of reservoirs for containing and storing petroleum 
and other oils."—A commuuication from Paul Jacovenco, Bucharest, 
Wallachia. —etition recorded 6th June, 1865, 
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And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
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vegetable fibrous substances to be employed in the facture of 
various kinds of paper, and also for preparing food for cattle.” 

347. ALFRED AUGUSTUS LARMUTH, Salford, Lancashire, “‘ Improvements in 
healds for looms, and in machinery or apparatus for manufacturing 
and winding the same upon shafts."— Petitions recorded 7th February 
1865. 

358. Epwarp Linpner, Vienna, Austria, ‘‘ Improvements in breech-loading 
tire-arms "~ Petition recorded sth February, 1865. 

363. Joun CorNELiIUs Craioire HaLKett, Cranond Ironworks, Mid Lothian, 
N.B., ‘* Improvements in protecuung wooden surfaces from the fouling 
and injury to which they are ordinarily liable in sea water,” 

367. Mito Peck, New Haven, Connecticut, U.S., “ An improvement in the 
manufacture of patched balls for fire-arms.” 

368. Joun Parker Lixpsay, New Haven, Connecticut, U.S., *‘ Improve- 
ments in lock for fire-arms.” 

370. AuYRED Vincent Newton, Chancery-lane, London, “ Improved 
mechanism for opera ing the working parts of sewing machines.”—A 
communication from Elias Howe, jun., New York, U.S. 

871. Joun Dag, Manchester, ** Improvements in the production of sub- 
stances to be used in place of the pigment usually termed satin white.”"— 
Petitions recorded 9th February, 1865. 

376. Epwarp Lorb, Tudmurden, Yorkshire, ‘‘ Improvements in machinery 
for preparing cotton and other fibrous substances.” 

379. HERBERT WitLiaM Hart, Strand, London, “Improvements in 
apparatus for affixing postage and other gummed stamps and labels.” 
880. WittIaM EpwarD Newton, Chancery-lane, London, ‘* Improvements 
in the formation of embankments, sea-wails, breakwaters, and other 
similar constructions.”—A communication from Frederic Glover, Bonn, 

Prussia. — Petitions recorded 10th February, 1865. 

383. JacoB ScHNEUHR, Alderman'’s-walk, London, ‘‘ Improvements in appa- 
ratus for counting coins of money, tickets, and other similar articles, and 
indicating the number thereof.” 

884. Davip Henry Barper, Aldersgate-street, London, “‘ Improvements in 
reaping machines, parts of which improvements are also applicable to 
mowing machines.” 

386. Joun PoxTER and James Porter, Boston, Lincoln, “‘ Improvements in 
the permanent way of railwsys.” 

887. CHARLES ATHERTON aid AMHERST HAWKER RENTON, Whitehal!, West- 
minster, Middlesex, ‘‘Improvements in buoys, beacons, floats, or 
pontoons, which improvements are also applicable to floating bodies 
generally.” 

388. JusePH Hat, Nottingham, ‘‘ The manufacture or production of oil for 
the use 0: machinery, or for other similar purposes.” 

395. Joun Cass, Accrington, La hire, ** Impr ents in furnaces and 
boilers, aud parts convected with them, for geverating steam and 








means of carburetung or treating aeriform fluids for lightung and heating 
Purposes, and in apparatus for the same.”—A communication from Henri 


heating fluids, and also for improved apparatus for reducing and shutting 
off steam, and regulating the speed of steam engines.” 





, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 





List of Specifications Published during the week ending 
17th June, 1865. 

1855, 6d.: 1870, 4d.; 1871, 4d.; 1874, 1s. ; 1875, 4d.; 1876, 10d.; 1877, 
6d.; 1878, 4d.; 1880, 6d.; 1881, 4d.; 1832, 10d.; 1883, 10d.; 1884, 4d.; 
1885, 4d. ; 1886, 4d.; 1887, 6d. ; 1888, 1s. ; 1889, 10d.; 1890, 8d. ; 1891, 64. ; 
1892, 4d.; 1803, 4d.; 1894, 8d.; 1895, 4d.; 1896, Is. zd. ; 1897, 104. 5 1898, 
6d. ; 1900, 8d.; 1901, 8d.; 1902, Bd. ; 1903, 4d. ; 1904, Zs. 41.; 1905, 10d, 5 
19.6, 104. ; 1907, 10d. ; 1908, 10d. ; 1909, 4d.; 1”10, 4d.; 1911, 4d. ; 1912, 
10d. ; 1913, 4d. ; lwl4, Sd. ; 1915, 4d. ; 1917, 4d. ; 1918, 4d. ; 191¥, 8d. ; 1920, 
4d. ; 1921, 4d. ; 192%, 10d. ; 1924, 10d. ; 1925, 4d. ; 1926, 1s. ; 1927, 4d. ; 1928, 
4d. ; 1929, 4d. ; 1930, 10d. ; 1931, lid. ; 1932, 28, 10d. ; 1933, 10d. ; 1034, 4d 5 
1935, 4d. ; 1937, 4d. ; 1933, 10d. ; 1941, 4d. ; 1942, Sd. ; 148, 4d.; 1944, Is. 5 
1945, 4d. ; 1946, 1s. ; 1947, 10d. ; 1948, 1s. 6d.; 1049, 4d.; 1950, Is. 2d. ; 
1951, 1s. ; 1054, 4d. ; 1955, 8d. ; 1957, 4d. 








*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

2976. A. Wueatiey, Upper Montague-street, Montague-square, London, 
“Obtaining heat for generating steam in steam boilers.”—Dated 2th 
November, 1854. 

This invention relates to the use of lime combined with coal, coke, or other 
carbonaceous substance, as fuel aived by a draught of air in the furnace of 
steam builers. When the lime has become thoroughly ignited, the further 
supply may be by the lime alone, or heated lime may be supplied direct 
from the kiln to the furnace, by which economy of fuel is obtained, the lime 
burning without waste and being a saleable article after the use referred to. 
—Not proceeded with, 
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THE ENGINEER. 





June 23, 1865. 








3044. M. P. W. Bovuton, Tew Park, Oxfordshire, “* Obtaining motive power 
‘om aeriform fluids and from liquids.” —Dated 6th December, 1864. 

is invention relates to improvements in a a power from 
aeriform fluids and from liquids, and has more particularly for its object to 
enabie the heat produced by combustion to be utilised in the production 
of motive power through a greater range of temperature than is now done, 
in order that a larger proportion of the heat may be converted into mechani- 
cal effect.— Not proceeded with. 

$052. W. Huspanp, Hayle, Cornwall, and J. Quick, jun., Summer-street, 
Southwark, London, “ Steam boilers.”—Dated 7th December, 1864. 

The patentee claims First, the employment of a plug, disc, or valve, of 
fusible or other metal, closing an opening situated over the fire grate 
or other part of the steam boilers, and so connected to another part of 
the boiler that, upon the deflection or bulging out either of the part in 
which the plug, disc, or valve is fixed, or of any other part to which it is 
connected, such connection will cause the p ug, disc, or valve, to be 
ruptured or opened so as to allow of the escape of waterorsteam. Secondly, 
strengthening steam boilers by means of rings of T, angle, or other shaped 
iron, so connected thereto that no part of the surface of such bars or rings 
is in immediate contact with the surface of the boiler, nor has any consider- 
able metallic connection therewith. Thirdly, connecting strengthening bars 
or rings to the internal surface of steam boilers in such a manner that 
washers or pieces of any suitable material that is a bad conductor of heat 
are interposed between the surfaces of the bars or rings, and either of the 
boiler itself, or of the angle or other iron fixed thereto to which the bars or 
rings are connected. 

8056. H. Wison, Stockton-wpon-Tees, ‘‘ Apparatus for injecting tallow or 
other lubricant into steam boilers, cylinvers, and steam-tight vessels, like- 
wise for regulating the flow thereof.”—Dated Sth December, 1864. 

The patentee claims, First, the injecting of lubricants into steam boilers, 
cylinders, and steam-tight vessels by means of a force pump, as described. 
Secondly, the injection of a proportionate — of lubricants into steam 
boilers, cylinders, and steam-tight vessels, by means of the gravity of con- 
densed steam, as described. ‘Thirdly, the means of regulating the flow 
thereof, as described, 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, iages, Carts 
Harness, dc. 

8055. J. Livesry, Cannon-street West, London, and J. Epwarps, Basinghall- 

street, London, “‘ Permanent way of railways."—Dated 8th December, 


1864. 

This invention cannot be described without reference to the drawings. 

8060. C. Crockrorn, Holywell, Flintshire, ‘* Traction on railways.”—Dated 
8th December, 1364. 

In accordance with this invention the patentee provides supplementary 
rails, or parts of rails, independent of the rails on which the load to be drawn 
travels, which supplementary rails, or parts of rails, are formed relatively 
to the driving wheels of the locomotive so as to obtain friction sufficient to 
prevent slip. 

63, E. Partrinar, Smethwick, Staffordshire, “ Improvements in carriage 
axles and boxes, and an improved tool to be used in the manufacture of 
carriage axles, and for forming grooves or recesses in parts of machinery.” 
— Dated &th December, 1864. 

The object of these improvements is to prevent the axle leaving the axle 
box in the event of the axle breaking within the box. The improvements 
consists in forming slot holes in the ordinary collar on the axle, in forming 
a groove all round the circumference of the inner end of the axle box, and 
in inserting screws, bolts, or pins through the slot holes after the axle and 
axle boxes are in the proper positions for work ; the screws or pins lie in the 

»ve on the axle box, and, should any breaking of the axle take place 
fiaide the box, they retain the parts together. This invention also consists 
in reversing the right and left screw threads on the ends of the journals of 
those axles known as Collinge’s axles—that is to say, the inventor puts upon 
the journals an inner Jeft hand and an outer right hand thread, and forms 
the inner nut and collet in one piece, while the outer nut is in a separate 
piece. By means of this improvement firing of the box is prevented. This 
improved tool is for the purpose of recessing the outer face of the collar on 
axles, whether for the reception of the grooved end of the axle box or for 
the end of an ordinary axle box. This tool consists of a tube formed with 
a projecting lump at the lower end ; this lump is made with a groove or 
recess into which steel cutters are fitted. The tool is fixed ina drilling or 
other like machine ; the journal of the axle is inserted in the tube, and the 
cutter is made to project from the bottom of the lump a distance equal to 
the depth of the recess to be made. The tool is made to rotate, and its 
rotation is continued until the required quantity of metal is removed, when 
the work is ready for finishing in a lathe. This tool is applicable to forming 
recesses on other parts of machinery.—Not proceeded with. 


3064. J. H. Jounson, Lincoln's-inn-flelds, London, “ Apparatus for facilita- 
ting the starting of railway and other carriages and wagons.”—A com- 
munication.— Dated 0th December, 1864. 

According to this invention a ratchet wheel is secured to the centre 

of the axle or axles of the carriage, which wheel is enclosed in a hollow 
pulley provided with long bosses and turning loosely upon the axle. A pawl 
is fitted inside this pulley, which pawl, when released, and the pulley is 
turned, engages into the teeth of the ratchet wheel, and causes the axle to 
rotate, A chain is passed round the periphery of the pulley, and secured 
thereto at one end, the opposite end of such chain being attached to the 
centre of a short cross draught bar, and to the ends of this draught bar are 
attached chains leading to a tapered metal slide fitted in a guide in one or 
both ends of the carriage. It is to this tapered metal slide that the draught 
chain is attached. On each side of the chain pulley there is fitted a 
stationary cam; upon the raised periphery rests a pin passed through slots 
in the side of the pulley, and through the pawl inside. By this means the 
paw! is held out of contact with the ratchet wheel until the pin passes off the 
raised or extended portion of the cams, but after leaving that part of the 
cams the pawl is free to engage with the ratchet wheel. A coiled spring or a 
weight is employed for turning the pulley in a reverse direction, and settling 
the apparatus again when the strain of the draught chain ceases, In order 
to prevent the cams or eccentrics from revolving, they have each a project- 
ing button on one side which enters between forked brackets secured to the 
underside of the framing.—Not proceeded with, 


8066. T. H. Rowers, Plymouth, ‘‘ Apparatus sor relarding and stopping 
carriages.’’— Dated 9th December, 1864. 

For the purposes of this invention when ap; tus, constructed according 
to this invention, is to be applied to an omnibus or other carriage having a 
pole and locking apparatus, a bar is applied in front of the fore wheels, and 
such bar is arranged to be fixed to the back end of the pols, so that it may 
be moved outwards a short distance with the pole when the .orses are draw- 
ing. At the ends of this bar the outer traces of the horses are attached, by 
which the end of the bar will be drawn away from the fore wheels. Near 
the ends of the bar, and at the back surface thereof, two brakes, or friction 
blocks, are affixed, one to breakfeach of the fore wheels. The ends of the 
inner traces are fixed as heretofore. Hence it will be understood that, 
when the horses are drawing a carriage, the breaks will be away from the 
wheels, but immediately the speed of the horses is reduced, whether on a 
level road or going down a hill, the fore wheels of the carriage will come 
against the breaks and will be thereby retarded fromturning. In a similar 
manner may apparatus be applied to two or four wheeled carriages when 
shafts are used. 

3067. J. Hoy, Regent street, North Blackwall, ‘* Mechanical arrangements 
or appliances Jor enabling the guard of a raiheay train to kvep all the 
carriage doors closedj until the train is brought to a standstill, and then 
disengage them ali at once.”—Dated 10th December, 1864. 

This invention consists in adapting to the underframing of each carriage, 
and at both sides of each carriage, a long, stout, wrought iron rod, supported 
by suitable bearings to enable the rod to be moved sideways therein. Upon 
this rod the inventor affixes a short lever arm with a slot therein, to which 
he connects a bolt by a pin; this bolt passes through a hole in the flooring 
of the carriage, and there is a corresponding hole formed in the bottom edge 
of the carriage door near to the front edge thereof, so that, supposing the 
door to be closed, and the before-mentioned long rod to be turned partly 
round upon its axis, the effect would be to cause the short lever arm afore- 
said to push up the bolt connected thereto into the hole in the edge of the 
door, thereby securely fastening the same, and preventing it from being 
opened by the persons in the carriage. — Not proceeded with, 

8068. S. TRUSS, Chester, *‘ Construction of rails fur the permanent way of 
railways and tramways.” —Dated 10th December, 1864. 

One of these improvements consists in the construction ef hollow metal 
rails with one or more heads or wearing surfaces, either of which is brought 
to the position required for the rolling stock of railways and tramways to 
run upon. Another of the improvements consists in filling the hollow rails 
with wood, or other suitable material, to lessen concussion or jar, as well 
as for strength. Another of the improvements consists in the construction 
of solid rails with three or more heads or wearing surfaces, either of which 
is brought to the position required for the rolling stock of railways and 
tramways to run upon, Another of the improvements consists in the con- 
struction of metal rails with wood to form part of the head or wearing sur- 
faces, by wood being secured in a longitudinal hollow cavity in the rail, or 
to the side or sides of the rail by screw bolts or other suitable appliances, 
For convenience of facture and t rt, the rails may be constructed 
in two or more parts, the several parts being rivetted, bolted, or otherwise 
secured to each other longitudinally, or made to lap each other for additional 
strength. These rails are constructed to rest upon wood or metal sleepers 





laid longitudinally, transversely, or diagonally, or either or all combined, 
and can be secured to the same with or without the use of metal 
screw bolts or other suitable appliances.— Not proceeded wi 


by 








—_, ty . SEDLEY, Conduit-street, London, “ Construction of bridges.” —Dated 


, 1864, 

This invention has for its object a new mode of constructing bridges with- 
out the use of centreing, so as to combine the lightness of the principle of 
suspension with the rigidity and strength obtainable by the arch or girder 
principle. The following are among the important features of the invention : 
—In constructing a bridge under one modification of this invention, the piers 
are made portions of the construction of the bridge ; consequently, in con- 
structing a _ for a bridge of this nature, arrangements are to be made 
for the building in of the portion of the bridge which is required to be inshore 
into and along with the masonry or materials of which the 1 pad is composed, 
80 that this portion of the bridge is actually bonded into and forms a portion 
of the pier itself. The portion of the bridge and the suspension bars which 
descend from the upper part of the tower on the pier are anchored further 
back behind the pier by screw piles, or in any of the best known means of 

horage for suspension bridges, The form of the cantilever projecting 
from the pier towards the centre of the span, and which constitutes part of 
the bridge, takes the shape of an acute angle, with a shoe at the bottom of 
the part | hing and projecting from the pier outwards, the point of the 
angle being towards the centre of the span, the greater portion of the angle 
being above the level of the roadway, and the smaller portion below. It is 
found that the bridge can be constructed with the least amount of metal 
and greatest strength by making these cantilevers rather more than one- 
third of the span each. In constructing a bridge of this kind, having first 
prepared the pier and that inshore portion of the bridge as before described, 
the remaining portion of the cantilevers will be built out in the following 
manner ;—The pier and land portion of the bridge having been properly 
constructed and secured, as before described, the first portion of the project- 
ing structure is lifted from a barge or vesse], or other position, into position, 
and is adjusted in its place, and there held till, by screw bolts and nuts or 
rivets, it is fixed to the portion forming part of the pier, and so on til] all 
the parts have been lifted and fixed in the places, the projecting part of the 
bridge increasing in length as each portion is connected up to the preceding 








motion to the cutters, there being a bevel pinion on such crank shaft which 


is driven by the bevel wheel. The bevel wheel and its pinion turn freely on 
the axle of the main wheel, and are contained within such main wheel, 
The shafts are attached to arms, the back ends of which are carried by and 
move freely on the axle of the main wheel. On the suspended frames is 
fixed or formed a curved toothed rack, which gears with a screw, the axis 
of which is in bearings affixed to one of the projecting arms, by means of 
which the position of the bar can be regulated. 


—_— 


Crass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Piper, 

and House Fittings, Warming, Ventilating, $e. 

3075. E. Brook, jun., Huddersfield, “* Manufacture of glass house pots."— 
Dated 12th December, 1864. 

This invention consists in the admixture with fire-clay of a siliceous stone 
known as Galliard Gannister, crowstone, or quartz rock, siliceous quartz, or 
a — of lime known as the body, or material of which the Dinas brick is 
made. 

3084. R. A. BrooMan, Fleet-street, London, *‘ Composition for preserving 
and ornamenting stone, wood, d&c.”—A communication.—Dated 13th 
December, 1864. 

This invention consists in the manufacture of a new or improved mineral 
plastic composition or paste applicable to the preservation and ornament- 
ing of stone, wood, iron, and geuerally all materials used for constructive 
purposes ; the composition or paste may also be moulded, and may be used 
asa cement, The manufacture of the composition is based on two prin- 
cipal operations :—First, mixing in a syrupy solution of silicate of soda 
with a certain quantity of silica, of salts, or mineral acids, capable of pro- 
ducing silicates. Secondly, the precipitation of these silicates by a fixative 
compound of a salt capable of acting by double decomposition. The sili- 
cate of soda obtained artificially is dissolved in water, and brought to 





ts. The suspension part of the structure above the roadway 
ng at the towers is attached to these parts before described, and may be 
proceeded with at) the, same time as the parts constituting the projecting 
cantilevers are raised and fixed. 

8074. T. Woop, Liverpool, ‘* Apparatus for icating and sig 9 
on railway trains, and for securing the doors of railway carriages.” —Dated 
12th December, 1864. 

This invention is carried out as follows :—First, the inventor places in the 
artitions of railway carriages small shutters or windows, so arranged that, 
y simply moving or turning them, sufficient noise will be made to attract 

the attention{of p g in the next compartment. Secondly, in com- 

bination or conjunction with any of the arrangements of details under 
that system of communicating from the passengers to the guard or driver 
where wires, chains, or other equivalents are carried from carriage to 
carriage, and there are handles or pulls placed in the compartments of the 
carriages, and connected to the wires or other communicators or separately, 
he provides signals suitable for day and night in the following manner, 
viz.:—An arm or bracket is placed at one or both sides of each compart- 
ment, say just above the door; a handle or pull in the carriage is connected 
to the arm or lever so that, by pulling the former, the latter is pushed or 
drawn out and secured in extended position by acatch or spring over which 
it passes. The lamps for lighting the compartments are borne by the arms 
or brackets, and the lamps, glass covers, or lanterns fit into openings prefer- 
ably in the sides of the carriages. Thirdly, the handle or pull which is em- 

— to communicate and signal, or either of them, or a handle provided 

or the purpose, operates on one or more bolts or fasteners, and pushes it or 

them into recesses in the door or doors of the compartment of a carriage. 
These bolts or fasteners are, when passed into the door, held by springs or 
catches, and can be released only by the guard. Fourthly, to prevent a 
passenger, should the door of a compartment become unfastened, from 
opening the door or leaving the train without being detected, the inventor 
sets a lever or tappet in such a position that the door will, if opened, come 
into contact with it, and sound a gong, bell, or other apparatus for causing 
vibration of the air with which it is connected.—Not proceeded with. 


8079. A. BAKER, Walpole-street, New Cross, “ Apparatus for ascertaining the 
— of water and the speed of ships or vessels.”—Dated 12th December, 
64. 

The principal novel features of this invention, upon which the lesser ones 
comprised on it are based, consist in the employment outboard (in the water) 
of a cylinder as sounding line, carrier, and deliverer, as a log with or with- 
out the said line, and as a float anchor for moving by means of a hauling 
line (cable) a tapering reel along a longitudinal outboard suspension line at 
the ship’s side. In this latter case the reel becomes the log or speed indi- 
cator, as well as sounding line carrier and deliverer, and shows both the 
— of the water and speed of the ship simultaneously.—Not proceeded 
with, 

3081. W. B. Apams, Hampstead, “ Railway and tramways.”— Dated 13th 
December, 1864. 
This invention cannot be described without reference to the drawings. 











Cass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c 
3036. G. Dixon, City of London,“ Manufacture of ruche for chenille and 

upholsterers’ trimmings." — Dated 6th December, 1864. 

This invention consists in manufacturing a ruche for chenille and 
upholsterers’ trimmings by weaving a web by hand or power loom, such 
web having double separate warps of silk, mohair, worsted, cotton, or other 
similar equivalent flexible materials. The two warps are woven together 
at regular intervals by a woof composed of a thread or threads of cotton, 
silk, mohair, or other suitable material, which thread or threads is or are 
so woven up into the fabric or web as to act as binders, and when the web 
is cut into strips, by cutting along between the aforesaid intervals, a ruche 
is thus formed, which, when the same is twisted, forms a round cord or 
chenille, and when afterwards woven in a hand or power loom with a warp 
of worsted, cotton, silk, or any other flexible material, forms a perfectly 
round distinct cable bullion fringe which can be produced in various depths, 
substance, and style. Those double separate warps may be of different 
colours, if desired, which will add to the effect when the ruche is twisted 
into chenille, and the web may be made of the required depth. 

3053. M. J. Ronerts, Pendarren, near Crickhowell, Brecknockshire, “ Appa- 
ratus for preparing, spinning, doubling, and winding wool, cotton, &c.” 
—Dated 7th December, 1864. 

The patentee claims, First, the separation of the bobbin either partially 
or entirely from the spindle by means of a tube, from the flange or base of 
which the bobbin is also separated ; Secondly, the application of a tube, 
ring, or other shaped body to the yarn on its way from the delivering 
rollers to the bobbin, for the purpose of smoothing the yarn, or for pro- 
ducing a drag ; and, Thirdly, the employment of a movable ring or guide 
for regulating the drag. 

3065. W. Toneun, Wakejield, “* Machinery for combing fibrous materials,”— 
Dated 9th December, 1864. 

The First part of this invention relates to an improvement in a machine 
for combing fibrous materials, for which a patent was granted to the present 
patentee dated January 15th, 1864 (No. 111), in which combed tufts of 
fibrous material are accumulated on to a travelling pointed surface from a 
rotating nipper, and pressed therein by means of brushes attached to or 
working with such nippers. The patentee finds it desirable to attach to 
each nipper a wire or bar, which is capable of being drawn within the line 
of rotation of the nipper during a portion of its movement, which bar or 
instrument is brought into action so as to draw one end of the tuft of 
fibrous material out of the nipper at the moment when the other end of 
the tuft of fibrous material is being pressed into the pointed surface, from 
which it is afterwards removed in the form of asliver. The Second part of 
the invention cannot be described without reference to the drawings. 


3076. R. A. BROOMAN, Fleet-street, London, “ Ornamenting fabrics.”— 
communication. —Dated 12th December, 1864. 

This invention consists in weaving in the loom, with or without a 
jacquard, threads carrying metal or glass beads and other similar orna- 
ments, so as to form fabrics studded with brilliant points in design, or 
otherwise, and forming a body with the fabric.— Not proceeded with. 

8087. A. PemperToN, Eccles, and J. Forp, Salford, ** Apparatus for effecting 
the drag in throstle spinning and doubling.”—Dated 13th December, 1864. 

This invention refers to apparatus whereby the patentees are enabled to 
regulate the drag according to the requirements of any particular bobbin, 
For this purpose they employ a series of set screws, or other such apparatus, 
along the throstle frame, and bearing against the bobbins either directly or 
by intermediate pieces. By tightening or loosening these set screws or 
other such apparatus any amount of drag may be obtained. 


Crass 4.—AGRICULTURE. 
Including Agricultural ey 4 _ Implements, Flour 
c. 


$043. W. J. Burarss, Brentwood, Bssex, ‘‘ Reaping and mowing machines.” 
—Dated 6th December, 1864. 

For the purposes of this invention the gearing is combined and arranged 
in such manner as to be contained within and protected by the main wheel. 
The gearing receives motion from the rotation of the main wheel by means 
of teeth formed on the interior of the main wheel. The main wheel turns 
freely on its axle, from which is suspended the cutter bar by means of a 
cast iron frame connected to the axle. The teeth on the interior of the 
main wheel take into and drive an intermediate wheel, the stud or axle of 
which is carried by a One formed on the s nded frame before- 
mentioned. The in’ ite wheel takes into and drives a pinion on the 
boss or nave of a bevel wheel, which, by an upright crank shaft, gives 





syrupy t The p mixes in this solution the powder of 
the minerals employed which have been pounded and mixed with silex. 
The whole are mixed together and well agitated until brought to a suffi- 
ciently homogeneous paste. This paste is applied with a brush, or other- 
wise, on any desired article, which it not only ornaments but also preserves 
by keeping it from contact with the atmosphere. When the coating is dry 
he spreads thereon, with a brush or otherwise, the fixative or reactive 
liquid, which is@ more or less limpid solution of a salt capable of preci- 
pitating the silicates. This precipitation takes place after a certain time ; 
and after plete solidification, the coated body, the external structure of 
which has been, as it were, almost entirely re-made, offers great resistance, 
due to the complete aggregation of its exterior parts. It also receives a new 
appearance, which can be changed as desired by modifying the proportions 
employed.—Not proceeded with. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, §c. 
3077. A. Moncrinrr, Edinburgh, “‘ Mounting ordnance.’—Dated 12th De- 
cember, 1864. 

This invention relates to certain improvements in the construction and 
arrangement of platforms and carriages for mounting garrison guns en bar- 
bette, and has for its objects the affording of increased means of protection 
to the detachment serving the gun, while the gun itself is little exposed, as 
it can be served and the laying effected almost completely out of the reach 
of the enemy’s fire. These objects are obtained by mounting the gun 
carriage on two curved elevators, to which are connected suitable counter- 
weights, with apparatus to apply friction and a purchase for raising and 
lowering the gun, together with a reflecting sight and a scale on the tra- 
versing rail.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


3040. A. H. Ropinson, Dublin, “‘A combined stretcher-bed, cushion, and 
wrapper for use in railway and other travelling carriages.” —Dated bth 
December, 1864. 

This invention consists of a peculiar construction and arrangement of 
apparatus intended for the use of travellers in railway and other carriages, 
which apparatus is capable of being folded or packed in a small compass 
and easily carried in the hand, but when opened out or extended, more or 
less, may be used as a stretcher-bed, cushion, or wrapper for the legs. The 
combined apparatus consists of a metal frame, part of which slides within 
the other, so as to be capable of being closely packed, or of being extended 
for use as a stretcher-bed. The cross tars are made in two parts, each 
hinged or jointed to the extensible side frames, and capable of being Jocked 
when placed transversely across the frame by sliding plates or tubes, which 
fit over the junction of the two halves of the cross bars, In this frame is 
stretched a cloth or canvas sacking, which forms the bed or stretcher when 
the frame is fully extended. An air cushion is attached to one end of tLe 
sacking to form a pillow, and when the apparatus is required as a cushion, 
this pillow, after being inflated in the usual way, is turned or folded over 
on to the frame, which need not, in that case, be extended. When it is 
desired to use the apparatus as a wrapper for the feet, or to pack the same 
for transport, the hinged cross bars of the frame are disconnected, and 
folded against the side frames, in which state the sacking may be pass: d 
round the legs, and secured by straps or otherwise; or it may be all rolled 
up and kept close by a strap or straps. When required to be carried in the 
hand, cords, or other convenient attachments, are secured to the outer ends 
of the sliding parts of the frame, to facilitate their being drawn out when 
requisite.—Not proceeded with. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparaiion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2963. J. R. Crompton, Elton, “‘ Machinery for the manufacture of paper.” 

—Dated 28th November, 1864. 

This invention consists in an improved method of taking the pulp or 
paper off the wire web used in paper machines. After the paper has been 
couched in the usual manner common to the Fourdrinier machine, the in- 
ventor continues the wire web, with the pulp or paper adhering to it, parti- 
ally round another roller similar to an ordinary ceuch roller, and under- 
neath this he places two press rollers, similar to an ordinary “ first press,” 
with the weft felt passing between the two last-named rollers. The top 
roller of the said press is heated by steam, or otherwise, and the wire web 
with the pulp lying on its upper surface, after passing round the second 
couch roller before named, is made to come in contact with the top roller 
of the said press, and the circumference of this roller being made to move, 
either by gearing or straps, at the same speed as the wire web, the paper or 
pulp is caused to leave the said wire web, and adhere to the top press 
roller, and is continued partially round this roller, and passes between it 
and the one working in conjunction with it, the wet felt intervening, as in 
the ordinary first press. The paper now leaves the heated roller, and may 
be passed through a second press, as is usual, and conveyed to the drying 
cylinders, and finished in the ordinary manner.—Not proceeded with. 

2964. J. Smitn, Cheetham, Manchester, ** Preparing linen, jute, and other 
textile fabrics to be oiled for packing purposes.” —Dated 23th November, 
1864. 

This invention consists in applying to one or both surfaces of the fabric 
to be operated upon a thin coating of paper, or, by preference, of pulp 
similar to that of which paper is made. ‘the fabrics are then finished, and 
oiled in the usual manner. By this means the fabrics are made more valu- 
able for packing purposes than by the processes now in use.—Not proceeded 
with. 

2965. L. Monraiane, Paris, *‘ Turbine for drying sugar and other watery 
matters.” —Dated 28th November, 1864. : 

This invention consists in obtaining continuous working of the turbines 
applied to the separation and desiccation of sugars or other matters, tho 
solid and liquid parts of which have to be separated. The inventor obtains 
this continuous working by causing to turn within the drum acting 4s 
sieve, a screw, the edge of which nearly touches the sieve, and which, 
receiving a motion slightly more rapid than that of the sieve, forces the 
sweet juices, or other matters, to descend with a speed which may be regu- 
lated at will by giving more or less speed to the screw. The sieve is cpen 
at the lower part, to permit the solid matters to fall freely, while the 
liquid matters are received in a gutter made near the casing which sur- 
rounds the sieve, so that it is only requisite to pour the matters to be heated 
into the top to gather separately at the bottom the liquid and solid parts 
—Not proceeded with. 

2973. C. J. FALKMAN, Craven-street, London, & Apparatus oan ling and 
purifyin irituous liquors.”—Dated 29th November, 1864. _ 

The patentee elaiana, First, constructing apparatus for purifying alcohol 
or spirituous liquors, and other volatile fluids in which the vapours of such 
fluids are caused to in a horizontal, or nearly horizontal, direction 
through an extended of animal or other charcoal, or other purifying 
medium, contained in a closed chamber, by pref of e 
length, the fusel and watery, or otherwise impure liquor that is separated 
from the vapour by the purifying medium, being made to pass in adown- 
ward direction from such purifying medium, substantially as described. 
Secondly, the various ts of apparatus for purifying alcohol or 
spirituous liquor, or other volatile fluids, and the several modifications of 
the same, as described with reference to the drawings. 
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2986. J. Banaer, Ox/ford-street, London, ‘‘ Preparing and potting the roes of 
Jish.”"—Dated 30th November, 1864. 

In performing this invention the inventor takes the hard roes of cod fish, 
which he cleanses and trims ; he then pickles and salts them in brine, 
which he flavours with bay leaves put in the brine. The roes,so salted and 
flavoured, are then smoked with elm wood or sawdust, somewhat in the 
manner of smoking fish, but he mixes with the burning sawdust or wood 
a quantity of walnut tree leaves. When the roes are so smoked they are 
hung up in a suitable place till required to be potted. For this purpose he 
steams the roes a sufficient length of time to cook and soften them, when 
they are ready for potting. He then places the roe in pots or other recep- 
tacles, and closes them as air-tight as possible, when they are ready for 
use, or may be kept for a great length of time.—Not proceeded with. 

8020. J. G. WinTER, Chester, “‘ Improvements in revolving retorts, and in the 
mode of applying heat to the same, designed for producing oil from coal, 
shales, cannels, and other subsiances, or Jor distilling oils.”"—Dated 5th 
December, 1864. 

This invention consists in the application of the active heat to that por- 
tion only of the retort where the interior surface is covered by the substance 
being decomposed, and the means employed for limiting and regulating 
the said application, in order to prevent, so far as practicable, any injury 
to the extracts obtained from the said substances, and thereby economising 
fuel and time in the process of decomposition by the use of thinner mate- 
rials in the construction of the retort. 
$045. E. T. Hugues, Chancery-lane, London, * Treating aniline colours for 

dyeing and printing.”—A communication.—Dated 6th December, 1804. 

In performing this invention the inventor takes the blue and violet 
colours of commerce (obtained from magenta, and which are insoluble in 
water) in the wet or dry state, and dissolves them completely in a sufficient 
quantity of strong alcohol; and he precipitates the colour from this solu- 
tion in an extremely fine state of subdivision, as follows :—He allows it to 
fall into a sufficientiy large quantity of cold water, or a cold solution of any 
neutral salt, such as common salt, chloride of calcium, sulphate of soda, or 
other suitable neutral salt. Or he allows it to fall into a sufficiently large 
quantity of cold water containing caustic alkali, such as caustic soda or 
ammonia, or their carbonates, so as to remove as much as possible the acid, 
free or combined, contained in the colours ; and he keeps the fluid used for 
the precipitation in a constant brisk agitation. By any of the aforesaid 
means he obtains these colours in an extremely fine state of subdivision, 
whereby they are rendered more easily soluble in slightly acidulated hot 
water. After precipitation he collects the insoluble matter on a fiiter and 
washes it well. The filtrate, consisting of jthe alcohol mixed with a large 
quantity of water, is then distilled to recover the said alcohol, and the pre- 
cipitate, without further preparation, is ready for use in dyeing and 
printing. 
$049. D. D. Haun, Glasgow, “‘ Compound for coating the bottoms of ships, 

d&e.”—Dated 7th December, 1864. 

This compound is applied in a liquid state to the structure to be coated, 
and the ingredients which it is preferred to employ to form it consist of 
tallow or other fatty substance, the resin of commerce, linseed or poppy, or 
other suitable oils, and copper in a state of crystallisation, or salt. 

8050. A. SURFLEN, South-crescent, Bedford-square, London, “ Washing and 
scrubbing compound.”— Dated 7th December, 1364. 

In producing this compound the inventor cuts 1 cwt. of soap into small 
pieces, boils in a copper until melted, having ready in another copper } cwt 
of soda, 12 lb. of resin, 4 1b. of ammonia, } lb. of borax, and j ib. of salts 
of tartar, with fourteen gallons of water; he boils until all is dissolved 
into a liquid, then adds it to the melted soap, boils it for quarter of an 
hour, casts into moulds, and lets the compound cool.—Not proceeded with. 
$070. L. MorGenTHAN, Basinghall-street, London, ** Preparing tobacco for 

the manufacture of cigars, snuff, d-c.”—Dated 10th December, 1864. 

The object of this invention is to remove nicotine and other injurious 
elements from tobacco, and to render it more fit for smoking and other 
purposes. The invention consists, First, in steaming tobacco with spirit or 
slcohol (say, in proportion of about five gallons of spirit toevery cwt. of 
tobacco) in a hermetically-closed vessel for from half an hour to three 
hours, according to the quality of the tobacco, whereby nicotine and other 
injurious elements are removed therefrom. ‘The invention consists, 
Secondly, in placing tobacco, when dry, in a hermetically-closed vessel con- 
taining extract, essence, and oil, obtained from the pins or leaves, branches, 
or other parts of-trees of the pine genus. The patentee allows the tobacco 
to steep in this vessel for from two to five hours, in order that it may 
become impregnated with the extract, essence, and oil. He afterwards 
dries the tobacco in a hermetically-closed chamber. It may then be worked 
up in the ordinary manner. Without limiting himself to any particular 
proportions of the extract, essence, and oil in which the tobacco is steeped, 
the patentee gives the following as answering well:—Tobacco, 1 cwt. ; 
extract, 30 Ib. ; essence, 6 gallons ; oil, 1 Ib. 

8073. J. RAMSBOTTOM, Crewe, Cheshire, ** Manufacture of steel and ircn.”— 
Dated 12th December, 1864. 

The patentee claims, First, the improved modes of heating high-pressure 
air to be used in the manufacture of steel and iron, as described. Secondly, 
the use of hydrogen gas, or carburetted hydrogen gas, or a mixture of 
both, along with atmospheric air, in the manufacture of steel and iron by 
the Bessemer process, as devcribed. 

8080. F. G. MULHOLLAND, Essex-street, Strand, London, “ Purifying resin 
or other substances of a similar kind and character."—Dated 13th 
December, 1864. 

It isfound in practice that flame impinging against the vessel in which 
the raw material is contained increases the tone or depth of its original 
colour. By these improved processes the patentee clarifies the matters he 
desires to refine firstly, and as speedily as possible runs same off through 
filters ; he afterwards crushes these products, and submits the same to dis- 
tillation, continuing the action of steam, forcing the resinous vapours 
through a condenser and a chamber filled with chemical gases. Ile 
invariably coats or lines the pans or vessels containing the material with a 
vitreous or ceramic composition, to prevent the material from coming in 
actual contact with the metal on drawing each successive charge. He 
passes the purified material through a drying room, to dispel any moisture 
present from the steam used in the operation. 
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2889. S. Presse, New Bond-street, London, ** Apparatus for creating and 
projecting cold vapours.” —Dated 18th November, 1864. 

This invention relates to a peculiar combination of apparatus for creating 
and projecting cold vapours, and consists of two tubes with contracted nozzles, 
placed at right angles or nearly so to each other, and with their nozzles in close 
proximity. 
india-rubber, or other suitable material, or with any equivalent apparatus 
which can be readily contained in the hand, and which, on being alternately 
compressed and allowed to expand, will direct a jet of air through the nozzle 
of the first tube and across the nozzle of the second tube, which tube is plunged 
at its lower end either into water, perfumed spirits, chloroform, ether, ammonia, 
tobacco juice, or other fluids. The partial vacuum produced in the second tube 
by the jet of air directed across its mouth or nozzle causes the fluids to rise up 
the tube in the form of ajet, against which the air impinges, and thereby breaks 
or scatters it in the form of very fine spray or cloud, the rapid evaporation of 
which produces a vapour of a very low temperature. This apparatus may be 
used for perfuming the air, the body, or wearing apparel, for cooling the head, 
and for cooling generally.— Not proceeded with. 

2898. W. PALMER, jun., South Weald, Essex, “ Cases for carrying pipes and 
tobacco.” —Dated 19th November, 1864. 

According to this invention the inventor constructs a case, by preference of 
sheet tin, or other suitable metal, and oval, or it may be oblong, with the 
corners rounded ; the top and bottom of the case he makes similar the one to 
the other, each being dished or concave so as to present no sharp edge or corner. 
This form is adopted because a case so shaped is convenient for carrying in the 
pocket. All round the bottom part of the case there is a raised edge or ridge, 
and it is divided up by partitions into separate compartments, by preference 
three; the pipe occupies the centre compartment, the tobacco is arranged in a 
compartment on one side of its stem, and the matches or lights, with their 
rubber, in one on the other side thereof. The upper part of the case—which is 
hinged to one side of the bottom part—shuts down on to it, and is secured by 
a spring or other suitable catch or fastening. It is lined with vulcanised india- 
rubber, or other clastic and impermeable material, and this lining, when the 
case is shut, presses on the rim formed all round the lower part of the case, 
and also on the upper edge of the partitions by which it is divided into com- 
partments, so that each compartment becomes hermetically closed and sepa- 
rated from the other compartments —Not proceeded with. 

2900. T. W. and H. Panton, Sunderland, “‘ A machine for machining the 
ends of butts of bent iron plates.” —Dated 21st November, 1864. 

This invention relates to a mode or method of shaping or finishing the 
ends, edges, or butts of iron, steel, or other metal plates, after such plates have 
been bent into shape, for making iron or steel masts and yards, or for other 
similar purposes, whereby they receive, after being bent, an almost mathe- 
matically correct geometric form, and will fit or abut against each other with 
perfect accuracy, the plates being bent and shaped so as to form, when built up 
together, cones, cylinders, polygons, or other figure required. In carrying out 
this invention in practice the inventors first plane, if necessary, those parts of 
the plates which are intended to remain straight, and then bend the plate to 
the form desired by any suitable or well known means. The plates so bent are 








One of these tubes is connected with a flexible air-tight bag of 





fixed to a support, and one or more revolving cutters are applied to each end or | 


edge of such plate, the cutters being fixed to a face plate or plates, and driven 
in a similar manner to a lathe head. The feed is obtained during the cutting 
operation by causing the heads and revolving cutters to gradually approach 


each other by means of screws, or any other suitable and well known mechanical 
contrivance. The heads and face plates may be so arranged that their axes 
may be placed at any desired angle with the main axis of the bent plate, 
whereby a portion of a cone, cylinder, polygon, or other figure represented by 
the plate may be accurately cut to a perfectly geometrical section of such 
figure, and any number of plates so cut to one angle will accurately fit and 
abut against each other. The cutter or cutters the inventors propose to employ 
is or are of an oblong shape, so arranged and of sufficient length to pass over 
the whole or nearly the whole of the area to be cut while rotating.— Not pro- 
ceeded with. 


2902. W. Martin, Birmingham, ‘‘ Sewing machines." —Dated 21st November, 
1 





This invention cannot be described without reference to the drawings. 

2904. J. Grirritus, Litchurch, near Derby, ‘‘ Apparatus to be used in the 
manufacture of tron and steel.” —Dated 21st November, 1864. 

This invention consists of the machinery or apparatus hereinafter described 
to be used for compressing iron, and removing the scoria therefrom when the 
said iron has been puddled and brought to that state of consistency known in 
the trade as worked to nature, and is ready to be balled. The inventor prefers 
to use the invention in connection with the puddling machinery described in 
the specification of letters patent granted to him the 26th June, 1863 (No. 1612), 
or with other mechanical means of puddling ; but the said invention may also 
be used in connection with manual puddling. The apparatus consists of a 
hollow cylinder or vessel, situated vertically in front of, but below the level of, 
the door of the furnace in which the puddling operation is performed, the 
bottom of the opening for the furnace door carrying a fire plate, against which 
the bottom of the door rests. The breast plate under the fire plate is fixed to 
the framing of the furnace door, or is made in one piece therewith. The said 
vessel may be cylindrical, square, or of other shape in cross section, and of a 
capacity varying with the quantity of iron required to be compressed in it. 
The said vessel may be temporarily closed at top by a lid having motion in a 
horizontal plane, and turning on a centre on one side of the vessel, and is closed 
at bottom by a piston capable of moving up and down in the said vessel. The 
said piston is forced upwards by hydraulic, steam, compressed air, or other 
motive power. He prefers, however, to use steam power for actuating the 
piston, the axis of the steam cylinder being situated in a line with the axis of 
the vessel. When the iron in the puddling furnace has been puddled to the re- 
quired degree, and is ready to be balled, the furnace door is opened, and the lid 
turned aside from the top of the vessel ander the furnace door. By the opera- 
tion of the puddling tool or rabble, worked by a machine or by hand, the 
puddled iron is pulled out of the furnace into the said vessel. When sufficient 
iron has been put in the vessel the lid is made to close the top, and the piston at 
the bottom of the vessel is forced upwards, so as to compress the spongy mass 
of iron between the said piston and lid into a solid mass or slab. A series of 
holes is made in the sides of the vessel, through which the scoria from the iron 
escapes during the compressing of the said iron. The furnace being removed 
from the piston, it descends in the vessel, carrying with it the mass or slab of 
iron. The top of the vessel is now opened by turning the lid aside,and the 
piston again raised, and the mass, slab, or bloom of iron lifted to the top of the 
vessel, when the said mass of iron can again be put in the furnace or be taken 
to the hammer or rolls.—Not proceeded with. 

2905. J. Bournr, Headstone Drive, Harrow, “ Vent pegs and valves.”"—Dated 
2Qlst November, 1864. 

In constructing valves according to the First part of this invention the 
patentee employs a strip or disc of india-rubber, having numerous small holes 
perforated through it, the holes being perforated while the india-rubber is dis- 
tended, so that, when the india-rubber is allowed to regain its original form, 
the holes through it are closed. A disc of india-rubber so perforated when 
placed across an aperture in a vessel, such as the bung-hole of a cask, will pre- 
vent the passage of gas into or from the vessel until the india-rubber is distended, 
either by the pressure of gas upon it, or otherwise ; the holes will then open, 
and allow gas or air to pass through them until the india-rubber regains its 
original form. In place of constructing a valve from a disc of india-rubber, a 
tube of this material, perforated with small holes when distended, may be em- 
ployed, the tube being closed at one end and open at the other end. Incon- 
structing vent pegs he employs a tube of india-rubber, such as before described, 
either alone or preferably with an internal tube ; but, inasmuch as the tube has 
to yield to the pressure of the atmosphere alone from without, it must have 
thin slits or incisions instead of the small perforations, which are sufficient 
when intended to act by the pressure of the confined gas within the cask. 
When the internal tube of wood is used, the tube of india-rubber, being very 
thin, is fastened at its open end round the wooden tube; the upper end of the 
wooden tube is open to the atmosphere, and the air passing through it escapes 
from its lower end into the india-rubber tube, and, by expanding the tube of 
india-1ubber, passes between the two tubes and escapes through the apertures 
in the india-rubber, 

2909. J. WyLir and J. Kew, Glasgow, *‘ Apparatus for the manufacture of 
impressed gold and similar paper hangings.”—Dated 22nd November, 
1864. 

In the improved apparatus the devices to be produced in metallic leaf are 
formed or fixed in relief upon a metal cylinder, which is pressed towards a 
counter-pressure cylinder, having a surface of a suitable material, such as paste- 
board or papier maché, which becomes impressed with a counterpart of the 
devices on the metal cylinder, so that the two will act as die and matrix upon 
the paper which is passed between them, Before passing between the cylin- 
ders, gum or adhesive matter, by preference in a dry powdered state, is applied 
to the parts of the paper to receive the impressed devices, the metallic leaf being 
also laid on the same parts.. The metal cylinder is heated, whereby the gum 
is made to fix the metallic leaf at the same time that the device is impressed or 
embossed on the paper.— Not proceeded with. 

2910. G. Kortrern, Barmen, Prussia, “ Manufacture of pockets.” —Dated 
22nd November, 1864 

This invention consists, principally,in weaving pockets for garments and 
bags for cash, samples, or other similar purposes, in one piccein the loom, with- 
out any seam whatever. Incarrying out the invention the patentee employs a 
double set of warp threads, wound upon two warp beams or rollers; and, in 
weaving pockets or bags, the harness through which the warp threads pass is 
to be operated upon by the ordinary headles, so as to weave two distinct 
cloths, except at such parts where the seam of the pockets or bags would be, at 
which parts the two sets of warp threads are so interwoven, or crossed several 
times with the weft, as to form a single cloth or a closely woven seam at that 
part. In weaving pockets or bags where the form is rectangular, the ordinary 
loom is employed, but for curved or other irregular forms the Jacquard or 
some other similar arrangements must be employed. The piece of double 
cloth being woven, tied, or seamed together as aforesaid round the outline of the 
pockets or bags, the latter only require to be cut round the said outline, and they 
are ready for use, being perfect pockets or bags without any seam whatever, 
2911. H. L. Maquet, Paris, ‘Apparatus for stamping or pressing in 

colours, dc.” — Dated 22nd November, 1864. 

These improvements are applied to a press which has some analogy to that 
known as a stamping (coup de poing) press. It is worked by pressure, to pro- 
duce an impression either with a dry or damp stamp, andit carries aseal to be 
rax,and a die to act as a wet stamp. This new press may be 
made of different sizes. For example, the patentee makes it very small, so as 
to be suitable as a charm or broloque from the watch or chain; and again 
somewhat larger, for use in business, fitted in a suitable desk or case, and pro- 
vided with a drawer fer containing the required colour for the damp stamp of 
the seal—a colour which, if necessary, may also serve to give colour to the 
stamp of the press, which may be a damp stamp. 

2014. BP. E. Gay, Paris, ** Machinery for excavating and cutting rock and 
stone wn general.”—Dated 22nd November, 1864. 

This invention chiefly consists in a series of discs with cutting or biting edges 
arranged according to the outline or profile of the mass of rock or stone to be 
excavated orcut. Thus, for example, when an open cutting or channel is to 
be formed, the discs will affect the inclination of the declivity of the cutting ; 
and when atunnel is to be excavated the discs are arranged according to the 
general configuration of the profile or outline, so as to act upon the whole sec- 
tion of the tunnel in all required directions. The cutting or biting discs receive 
a rapid rotary motion from any convenient power; they are formed of rigid or 
malleable metal, and act by their circumferential face or periphery, upon which 
a biting material and water are poured. These discs may also be employed to 
cut or saw stone of every description. 

2917. R. Mornison, Newcastle-upon-Tyne, “Steam hammers, anvil blocks, 
and their foundations.” —Dated 22nd November, 1864. 

This invention relates to improvements in double and single-action steam 
hammers intended more especially for shingling iron or steel, but is applicable 
also to forging hammers, and to anvil blocks and their foundations. Accord- 
ing to one part of the invention the patentee entirely dispenses with the founda- 
tions of masonry used with that class of steam hammers which it has hereto- 
fore been found requisite to support on foundations of that description, and in 
which the anvil blocks are partly underground ; and, in licu of fixing such steam 
hammers upon a separate foundation plate and separate from the anvil block, 
he bolts the base of such hammer frames or legs to brackets cast upon or bolted 
to or secured in any other way to the sides of the anvil block itself; and he ex- 
tends the base of the said anvil block to such an extent as will sufficiently 
steady the machine without further foundations. He interposes a thickness of 
hard wood between the frames and the flanges of the block, in order to relieve 
the bolts from any jar caused by the action of the hammer. According to 
another part of the invention, the patentee makes the cylinders of steam 
hammers in two pieces and bolts them together, and prefers to make each half 
in one piece with one of the frames or legs, or it may be bolted tothem. By 
making the cylinder in two pieces he is enabled to make the piston, piston rod, 



































| and hammer head so as to receive the face in one solid mass, without the 


necessity of having separate covers and stuffing-boxes in two halves as at pre- 
sent, which necessitates a great deal of care and trouble. He also proposes to 
cast the cylinder bottom and stuffing-box in one piece with the cylinder and 
frames (the gland only being in two pieces), and to bolt them firmly together 
with steam-tight flanges, so that, in fact, they form the whole casting of the 
hammer proper. Beneath the cylinder the inside facings of the frames are 
formed, with guides to receive the hammer head, and present, when the ham- 
mer is fitted together, a hollow square section, in which the hammer head 
works up and down, and not only prevents the hammer head bar from turning 





round, but guides the hammer head close down upon its work, The lower 

parts of these guides meet, and are firmly bolted together with strong flanges 

and bolts, as already described, experience having shown that at this point the 
greatest tendency to twist the bar and strain the hammer occurs. Having 
served the purpose of guides the frames recede from each other, so as to admit 

the anvil block between them, and give room for working the balls and afford a 

wide base for the hammer to rest upon, 

2019. N. Hopeson, New Barnet, Hertfordshire, “ Apparatus for washing, 
wringing, rinsing, and mangling.”—Dated 23rd November, 1864. 

This apparatus consists of an oblong-shaped vessel mounted upon suitable 
legs, and having the ends formed in a slanting direction tewards the centre of 
the bottom. A water-tight division is made across the vessel, and imme- 
diately over it are disposed a pair of flexible or india-rubber rollers. At the 
top of this division, and immediately under the rollers, the inventor disposes a 
folding flap which acts as a conductor of the clothes and waterinto one or other 
of the compartments. Parallel to this division, and at about two inches 
from it, he places a series of wooden bars, extending nearly to the bottom of 
the vessel to act as rubbers for the linen, and for the same purpose the fe- 
maining sides of the larger compartment are made in a corrugated form, This 
compartment is intended to hold the washing fluids, and the linen, after being 
thoroughly soaked therein, is passed between the rollers several times until it 
becomes cleansed, The folding flap is then adjusted, and the linen, being 
passed again between the rollers, falls into the smaller compartments wherett is 
rinsed in proper liquid, and then wrung dry by a reverse action of the flexible 
rollers. For mangling purposes he provides a pair of wooden rollers having 
suitable driving wheels attached to the ends of the shafts. The framework to 
carry the rollers is made adjustable, so that it is readily disconnected, and the 
wooden rollers substituted for the flexible rollers. When this is done, the 
framework restored to its place, and covers (provided for the purpose) placed 
upon the vessel, the apparatus may be used for mangling.— Not proceeded with, 
2923. F. Mituns, Poole, * Cooling liquids.”—Dated 23rd November, 1864. 

This invention consisis in throwing by force a continuous stream of cold alr 
upon or through the hot liquor propelled by fan blast driven at a very 
rapid speed by steam, horse, or manual power, issuing from pipes, jets, discs, 
or distributors of various forms, using fans, of whatever construction so that 
they are capable of generating a sufficient quantity of cold air necessary to be 
used in the process. 

2928. A ODERDOERFFER, Regent-strect, Quadrant, London, “ Butt pieces for 
cigar holders.” —Dated 23rd November, 1864. 

According to this invention the inventor makes the butt pieces for cigar 
holders of india-rubber, or any other elastic stuff, in the same shapes and 
forms as those used hitherto, but which have been made of non-elastics, The 
objects of this invention are, First, to make the butt piece Join firmly on to 
the cigar holder without injuring the latter. Secondly, to make such cigars 
which are not of a perfectly cylindrical form to fit hermetically tight on to the 
butt piece, which latter, owing to its elasticity, will adopt the form of the cigars. 
—Not proceeded with, 

2729. P. Hagar, Gateshead-on-Tyne, and P. GuEvnih, Neweastle-on-Tyne, 
“* Machinery employed when getting coal, stone, and minerals.”—Dated 
23rd November, 1864. 

For the purposes of this invention, under one modification, an engine suitable 
to be worked by compressed air or other fluid is fixed on a carriage mounted 
on three wheels, two on one side and one on the other, or working side, of the 
carriage. This engine gives motion to reciprocating picks or cutters, The 
form of engine employed in combination with such reciprocating picks and 
cutters may be varied. One form of engine consists of an upright shaft or axis, 
having on it a portion of a circular disc, on the periphery or edge of which disc 
is formed or affixed a piston, by preference of a circular form, which works ina 
cylinder or chamber of a section or segment corresponding with the piston, and 
the cylinder or vessel is a section of a circular hollow ring. The dise works 
through a stuffing box formed through one side of the hollow cylinder. The 
working of the piston gives motion to the upright shaft or axis, on which is 
applied a socket for receiving the handle of a lever pick, and the socket is 
formed to receive the handle of the pick at either end, so that the action of the 
pick may be reversed, 

2930. G. Brunton, Shefield, “Apparatus for smoothing or polishing.”— 
Dated 23rd November, 1864. 

This invention relates to wheels or instraments which may be used as, or 
instead of, buffs for getting up or imparting a surface to cutlery handles or 
other articles. An improved apparatus especially suitable for sand buffing or 
smoothing is constructed as follows :—A spindle is screw-threaded for a portion 
of its length, and on it are fitted two plates of or about the intended diameter 
of the wheel; between these plates a number of sheets or pieces of felt, calico, 
cotton, or other like substance, are mounted on the spindle, with their edgo 
outward, and they are cut to correspond, or nearly to correspond, in diameter 
with the diameter of the plates, The plates can be screwed nearer to or tarther 
from cach other, so as to compress to a greater or less extent the layers or 
picces of felt, calico, or other substance, interposed between them, which may 
be compressed so closely as to form an almost compact body, the edges being 
packed tightly together, The patentee sometimes uses felt or patent felt, or 
other like material, which he fills or saturates with fat, oil, or grease, and he 
recommends for the purpose a composithon consisting of soft soap, Bath brick, 
mutton suet, Venetian red, and beeswax. Another wheel or apparatus 
especially applicable for gloss buffing or polishing consists of felt, or patent felt, 
having the face or flat side (that is not the edge) presented outward te form the 
working surface, and he fills or saturates it with grease, fat, or ofl. He some- 
times fills or saturates it with a composition consisting of soft soap, olive oil, 
powder blue, rotten-stone, or beeswax, 

2936. T. Perkins, Hitchin, “‘ Apparatus for washing coprolites.”—Dated 
24th November, 1864, 

For the purposes of this invention a revolving screen or sieve is used, which 
revolves partly immersed in water contained in a suitable trough or vessel, 
The coprolites, or matters containing or mixed with them, are supplied con- 
stantly at one end, and are delivered constantly at the other end, washed, and 
separated from the water, and also from sand or foreign matters, Thearrange- 
ment of the apparatus may be varied, but it is preferred to employ a cylindrical 
sieve or screen, which is supplied at one end, and delivers at the other (the 
materials being washed as they pass from one end to the other of the sieve or 
screen) the matters through the interstices of the screen or sieve. The copro- 
lites, in passing out of the revolving sieve or screen, fall into a hollow trough, 
the bottom of which is formed of a segmentof a circle. At the end of the sieve 
or screen are buckets, which enter the trough just mentioned, and take up the 
coprolites and raise them out of the water; the buckets are perforated, so that 
the water may drain from the coprolites through the perforations and descend 
into the trough below. The coprolites raised by the buckets out of the water 
are caused to descend on an inclined screen into a suitable receiver, while any 
water which may drain through the inclined sieve or screen descends on to an 
inclined surface below the screen or sieve, and is conducted back into tho 
trough.—Not proceeded with, 

2937. J. Wun, Finchley, “ Apparatus employed in purifying, changing the 
temperature, and impregnating atmospheric air.” —Dated 24th November, 
1864. si 

This invention relates to means or apparatus by which atmospheric alr may 
be acted on for the purpose of its purification, or its change of temperature, or 
its impregnation. For this purpose, the air in motion, obtained by a fan or 
other suitable blowing or forcing apparatus or means, or otherwise, is caused 
to pass through or between filaments, strands, or texture of wool, or of other 
suitable material, adapted to operate by capillary attraction to receive and hold 
in suspension water or other purifying, cooling, warming, or impregnating 
fluid supply from a suitable reservoir. 

2041. P. E. Gairre and E. Zovricki, Paris, ** Apparatus for engraving."— 
Dated 24th November, 1864. 

This apparatus is intended to engrave, in high or low relief upon flat surfaces, 
and that on the same, or on an enlarged or reduced scale a drawing or design 
in manner hereinafter set forth. This apparatus consists of two tables, one large 
and the other small; the larger carries the original type or design to be repro- 
duced, The design is drawn in insulating substances upon a metallic ground, 
The small table carries a plate which is to receive the engraving. Each table 
is provided with a movable carriage, and these carriages are driven by machinery 
which allows of their respective speed being increased or diminished as 
required, 

E. Cottam, Battersea, *‘ Hydraulic presses."—Dated 2th November, 




















0, 


864, 

This invention consists in constructing accumulative power presses in manner 
hereafter stated. The patentee employs a series of two or more presses and 
place them either vertically or horizontally, He continues the ram from the 
first or lowermost press through the bottom of the cylinder of the next press 
above or before it and fits a piston upon it, and so on for as many series of 
presses as may be expedient. 

2944. W. CLark, Chancery-lane, London, “ Metallic ornamentation of feathers, 
plumes, &c.""—A communication.— Dated 24th November, 1864, 

According to this invention the inventor impregnates, or, as it were, incrusts 
all the parts of the fibre with metal by the aid of galvanoplasty; in this manner 
the metallic particles will be introduced at all the pores and throughout the 
surface of the articles steeped in the galvanoplastic bath.—Not proceeded with, 
2952. T. B. Laws, Wellelose-square, London, “ Pipes for smoking.”—Dated 

25th November, 1864. 

According to this invention a small dise or plate is caused to rest on a ledge 
formed on the inside of the bowl of the pipe at a short distance from its bottom, 
80 that the tobacco in the bowl may rest upon the disc or plate; small holes aro 
formed through the plate, in order that the smoke from the tobacco in the bowl 
may pass through to the passage through the stem of the pipe. And in order 
that any fluid or oil which may pass from the tobacco through the holes may 
not enter the stem of the pipe, and so pass into the mouth of the person smoking, 
a small pipe, which forms a continuation of the passage through the stem, is 
caused to rise up a short distance into the bowl; the top of the pipe comes 
within a short distance of the centre of the bottom of the disc, and as the holes 
through the disc are formed around its edge, any oll which may pass through 
them will fall to the bottom of the bowl, and will not be able to enter the 
passage through the stem; there will, however, be a free passage for the smoke. 
—Not proceeded with. 
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2054. A. V. Newron, Ciancery-lane, London, ‘‘ Hasp locks.”—A communica- 
tion —Dated 25th November, 1864. 

This invention relates, First, to a novel arrangement of hasps and lock socket 
for preventing any lateral movement injuriously affecting the internal parts of 
such locks ; and, Secondly, to a novel construction of the lock itself. In apply- 
ing the hasp lock to a trunk, the part of the hasp below the hinge is attached to 
the front of the trunk by a pivot, pin, or bolt, the upper end of the hasp is formed 
into a circular box or case which carries the working parts of the lock. To 
receive this end of the hasp, a circular metal socket is sunk in the front part of 
the lid of the trunk, and securely attached thereto. This metal socket has a 
flange which fits closely against the exterior of the lid, It is alsoprovided with 
T-shaped lugs which project through the lid, and through like shaped slots in a 
plate to be placed against the interior face of the lid. When the lugs are in- 
serted in the slots, the plate is moved endwise, and thus clamps the socket 
to the lid, after which the plate is secured in position by screws. Hasps thus 
secured to the body of the trunk by a pivot, and to the lid by a circular socket, 
will permit any strain or lateral movement without injury to either hasp or 
lock. Within the circular box of the hasp is a ledge or cross bar, having a series 
of holes made in it to receive small spiral springs, and short sliding pins or bolts. 
The outer surface of this ledge is of an irregular shape, and abuts against an 
irregular-shaped projection (having holes to correspond) formed on the inner 
face of a disc, plate, or cover. This disc, plate,or cover is attached to the 
circular box of the hasp by an arbour which, projecting centrally through it, 
carries at the extreme end a cross bar orlatch. The plate inside the lid which 
clamps the circular socket to the lid is perforated with an oblong slot to allow 
this cross bar or latch to pass through it when turned, so as to coincide with 
the slot. When the latch is turned at right angles to this slot, the holes in the 
disc plate will correspond in position with the holes in the ledge of the circular 
case, and the springs beneath the pins fitted therein will be forced into the 
holes in the dise plate and lock the latch in this position, A key is provided for 
thrusting the sliding pins into the box and clear of the dise plate or cover, and 
giving the requisite axial motion to the cross bar or latch to lock or unlock the 
trunk.—WNot proceeded with, 

2956. J. Evans, Birmingham. ‘ Bells." —Datel 26th November, 1864. 

The object of this invention is to hang or suspend the clapper of a bell in such 
a manner as to give the clapper a direct action against whichever side of the 
bell it may happen to strike, ‘To effect this it is only necessary to affix to that 
part of the roof of the bell usually occupied by the bent hook or staple, a piece 
of metal provided with a pin or axis upon which the clapper may vibrate, but 
which metal top piece has sides or cheeks projecting downwards, so as to form 
guides for the clapper, confining its motion to a direct plane. 

2057. M. F. Heinzmann, Bradford, ** Apparatus for eyeletting boots, shoes, 
&e."—A comnunicalion. — Dated 26th November, 1864. 

This apparatus is constructed as follows:—Within a circular hole drilled 
through the lower jaw of a C-shaped standard, secured by means of a foot and 
screw to an ordinary bench, the inventor places a hollow spindle free to receive 
a vertical motion, by preference, though,in some cases, it may be desirable to 
substitute a horizontal one. The lower end of this spindle is made of larger 
diameter than the upper end, and a coiled spring fixed upon the smaller part of 
the spindle rests upon the shoulder formed by the larger part of the same, the 
upper end of the spring abutting against the shoulder formed within the top of 
the lower jaw in consequence of the smaller diameter of the upper end of the 
spindle before named. Within the hollow spindle another spindle or needle is 
placed free to receive vertical motion independent of the outer spindle. The 
inner spindle or needle, like the outer one, is of larger diameter at the lower 
end, and is provided with a spring, as in the former case, resting on a shoulder, 
and abutting against a shoulder formed within the top of the outer spindle, It 
also projects slightly above the upper end of the outer spindle. When the 
spindles or needles are actuated by hand power, a bell-cranked lever (its 
fulcrum forming a part of the lower jaw of the standard) may be used, the one 
end being cam-shaped to suit the required strokes of the outer and inner 
spindles, while to the other end an ordinary handle is attached ; or eccentrics 
connected with an ordinary crank treadle worked by the foot may be used. To 
the upper jaw of the standard he affixes a punch of any desired size, also 
adjustable sets to regulate the pitch of the holes, as well as the distance of the 
holes from the edge of the material under operation.— Not proceeded with. 
2962. W. E. Carrer and J, Stunaron, Leeds, and J. Warrinetoy, Kippax, 

‘orkahive, ** Machinery for cutting coal, stone, d&c.’—Dated 23th Novem- 
ber, 1864. 

This invention consists in the first place in imparting self-acting compound 
vibratory motion to the pick or picks, in order to release the same more readily 
from the mineral after each successive stroke, Secondly, the invention consists 
in a new and improved combination of the several parts of a pick machine for 
cutting stone, coal, or other mineral, whereby the necessity of a separate under 
carriage or truck is entirely dispensed with, such several parts being directly 
and suitably attached to the cylinder or prime mover. Thirdly, the invention 
consists in attaching the stem of the pick or cutter at any required place along 
a line parallel with its axis in such a manner that it is not interrupted by the 
bearing or bearings of such axis. And in order to secure the machine when in 
operation more effectively on the rails, the patentees employ a bar or girder 
fixed, for the time being, parallel with the rails, along which bar (either over or 
under) the machine is moved until it can proceed no further, when the bar 
must be released, moved, and again secured for the further operation of the 
machine, 

2966.3. If. Jounxson, Lincola’s-inn-fields, London, * Apparatus for stopping 
botttis "—A communication. — Dated 28th November, 1864. 

This invention relates to an improved mode of, and apparatus for, stopping or 
closing bottles containing still liquids, viz., liquids which are not charged with 
fixed air or gases, and consists in the employment, in combination with a bottle 
of suitable form, and a ball of larzer diameter than the inside of the bottle neck, 
made of india-rubber, or other suitable elastic material, capable of floating upon 
the liquid in the bottle, of an instrument composed of three or more diverging 
elastic wires firmly secured to a handle, The ball which serves as a stopper is 
contained inside the bottle, and the free ends of the wires of the instrument 
above referred to are to be introduced into the bottle through the neck, their 
object being to engage with the ball and pull it up into the contracted neck of 
the bottle. 

2068. W. Jackson, Sunderland, and J. and W, GLAHOLM, Bishopwearmouth, 
** Hydro-beev pumps.” — Dated 29th November, 1864. 

These pumps consist of a cylinder mounted in and fixed to a suitable frame, 
in which cylinder works a solid plunger, connected with and actuated by a lever 
in the ordinary way, At the bottom of the cylinder is placed an outlet pipe 
communicating with the tap for the delivery of the beer, the same being fitted 
with a suitable valve. At the bottom of the cylinder is also placed the suction 
valve, by which, upon the rising of the plunger, the beer is admitted from the 
suction pipe into the cylinder. The valve seats are so tapered as to present 




















only a thin edge to the faces of the valves, the object of this mode of construc- 
tion being to prevent the valves being clogged by the resting of any extrane- 
ous matters upon the faces thereof, and which might impede or interfere with 
the proper operation of the pump. Upon the plunger being raised, the beer is 
drown through the suetion pipe into the cylinder, from which it is expelled | 
through the delivery valve by the downward wotion of the plunger, the cylinder 
being Qhus filled and completely emptied by each elevation and depression oi the 
plunger, 
2069. M. A. F. Mrnnons, Paris, ‘ Hot blast furnaces."—A communication.— 
Dated 29th November, 1864. | 
This invention cannot be described without reference to the drawings. 
2971. A. T. L. Gonvon, Hyde Park, London, ** Hats.” —Dated 29th November, | 
1864. | 
This invention consists in manufacturing hunting hats, policemen’s hats, and 
hats of all kinds which are worn in cases of danger, or where the person wear- 
ing the hat is liable to be thrown or injured upon the head, of a flexible ma- 
terial, impervious to air and moisture, such as gutta-percha, india-rubber, or 
chemically-prepared waterproof fabrics (such as that known by the name of 
Macintosh), or of felt, having in the upper part a false crown forming an air- 
tight chamber, composed of the same material as the hat, or otherwise, as may 
be deemed advisable, the said air-tight chamber, by its elasticity, forming a 
cushion which protects the head in case of a blow or accident. 
2975. G, lavins, Serle-street, Lincoln's Inn, London, “ Machines fo* sweeping | 
roads or ways.”—A communication.—Dated 29th November, 1864. | 
The horizontal framing of this machine is in the form of a right-angled | 
triangle, and upon the hypotheneuse are mounted the brushes, made of ratan, 
whalebone, or other substance. The brushes are pressed on to the ground by a 
number of helical springs, which are held down by a horizontal bar of wood, 
and are capate of rising and falling. The brush frame, with the brushes, can | 


be raised or lowered by means of a lever provided with a handle. The ma- 
chine is furnished with one shaft and a rope, by means of which it is drawn 
along the road, the line of draught being at right angles to the base of the 
triangle, so that the brushes lie in a diagonal line across the road. As the 
machine is drawn along, the mud or sweepings collected in front of the brushes | 
will pass along this diagonal line, and will, escaping past the angle formed by | 
the hypotheneuse and base of the triangle, be left in a line parallel to the side of | 
the road. If it should be desired to collect the mud or sweepings into heaps 
at intervals, a curved scraper is placed behind the angle last named, which, | 
being raised occasionally by means of a lever, will have the desired effect. | 
2977. J. D. De Boutimeret, Paris, “Cigar made of other materials than 
tobacco.” — Dated 29th November, 1864. x 

This invention relates to the manufacture of cigars from the best maize or 
Indian corn leaves impregnated with coffee. 

2979. A. V. NEwron, Chencery-lane, London, “ Machinery for pressing and 
baling goods.” A communication.—Dated 29th November, 1864. 

This invention relates to an improvement in that class of baling presses in 
which the platten or follower is operated through the medium of levers and a 
windlass, and it has for its object economy in power, and the attarning of 
great efficiency in the pressing operation, by avoiding loss by friction hitherto | 
attending the lateral pressure exerted by the levers upon or against the platten | 
or follower, while the levers are constructed in such a manner that they may 
be readily adapted or applied to the press. The invention cannot be described 
without reference to the drawings. 


2980. A. E. Doses, Victoria-road, South Hampstead,‘ Apparatus for taking 
deep-sea soundings.” —Dated 29th November, 1864. 

This apparatus is constructed as follows:—A hollow ball of metal, strong 
enough to resist the pressure of the water at great depths, and large enough to 
float the whole apparatus, has a vertical rod attached to it from beneath. Re- 
volving on this rod as its axis is a screw, either simple or like those used in 
propelling ships, and of one or more blades. Attached to this rod are two 
detents, and attached to the screw are two clockwork indicators (or vice versa), 
with teeth looking in contrary directions; the teeth of one indicator will be 
caught by its detent when the screw is revolving in one direction, and will be 
let slip by it when the motion is reversed. Thus one indicator will register 
the revolutions in descending and the other those in ascending, giving greater 
certainty in the result. Suspended from the lower end of the rod is a tube, 
greased in the usual way in its lower end, to bring up specimens of the sea 
bottom, or with a clip to catch them, and in its upper part is a glass bottle, or 
vessel of some other material, with a stopper freely held a little above its 
mouth; the rim of the stopper is curved inwards in such a way that a current 
of water may be, during the descent, constantly sent into the bottle, thus chang- 
ing the water ; but in the ascent the stopper will be pressed into the mouth, pre- 
venting the escape or change of the water. To the outside of the tube cannon 
balls or other weights, heavy enough to sink the apparatus, will be attached by 
catches so contrived that,on the tube touching the bottom, they will be de- 
tached, and the apparatus will, thereupon, rise to the surface of the sea.—Not 
proceeded with. 

2981. R. F. Daux, Shoe-lane, London, “ Apparatus tobe employed in drain- 
ing off and measuring paraffin and other oils; applicable, also, in 
drawing beer and other liquids, and measuring the sane. ’—Dated 30th 
Novemxcr, 1864. 

The main objects the patentee has in view are to prevent the loss of volatile 
oils and spirits by evaporation, and to prevent the objectionable smell arising 
from drawing off paraffin and other like oils. The apparatus consists of a 
vessel, by preference entirely of glass--or it may be of metal with a glass gauge 
—with quantities such as half-pint, pint, quart, &c., marked off thereon, and 
formed at top with a collar to make a tight connection with the outlet from an 
ordinary beer engine, or other like pump, while at bottom the vessel is fitted 
with a tap, and terminates in a narrow outlet, tube, or nozzle. At top the 
vessel is titted with an air or vent pipe, which is, by preference, returned into 
the vessel from which the supply is taken, 

2034. M. Henry, Fleet-street, London, ‘‘ Apparatus for indicating, signal- 
ling, registering, measuring, and stopping escapes of gas.”—A communi- 
cation.—Dated 30th November, 1864. 

For the purposes of this invention the action or variation of pressure of the 
gas acts on certain working appliances, the pressure moving or keeping them in 
certain positions or states, and the reduction of pressure consequent on an 
escape works or acts on such appliances so as to cause them to work visible 
signals, sounding, or acoustic signals, and valves or other appliances for stop- 
ping the flow of gas, also registering tracers and measuring instruments. 
Such appliances may be liquids moved by the pressure of the gas, as in a gauge, 
or otherwise, or they may be movable chambers, vessels, or diaphragms, or 
telescopic or sliding cylinders, or other vessels or floats, or hollow plungers, or 
flexible dises, or vessels capable of expansion and contraction. They may be 
moved by weights caused toact by the effect of the pressure or variation of pres- 
sure of the gas ; jointed, revolving, or sliding plates, discs, or arms may be used as 
visible signals, and whistles, vibrating tongues, actuated by air or other wriform 
fluid ; gongs, strings, spirals, or other surfaces struck or sounded by hammers, 
springs, or other agents, directly or by floats, peg wheels, or trundles ; also in- 
struments worked by electricity, may be used as audible or acoustic signals.— 
Not proceeded with. ; 

2985. HI. Caunter, Stornowry, Lewis, Ross shire, “ Preserving ships’ bottoms 
and other surfaces under water.”—Dated 30th November, 1864. 

This invention relates to employing the tar or greasy matter, by distilling 
peat, combined with water, as a means of preserving ships’ bottoms and other 
surfaces under water, and of preventing the formation thereon of barnacles, 
and other accumulations ; also as a preservative from the effects of moisture 
or damp, and as a cure or preventive of scab in sheep, and a protection to them 
from the effects of damp and exposure. For this purpose the patentee mixes 
the tar or greasy matter and the water in a mixing mill, or other suitable 
apparatus, in the proportion of about three parts of the product from the peat 
with about one part of water ; but he does not confine himself to these propor- 
tions. The composition obtained may be applied either in a cold or warm 
state by means ofa brush or otherwise, or by immersion. 

2987. F. B. Daaina, Boyswater, “ Levels.””—Dated 30th November, 1°64. 

‘This invention refers to means of readily and nicely adjusting levels and 
other instruments. The invention consists in supporting the instrament 
upon a universal joint with vertical arcs, capable of beiug clamped to one 
another and to the frame, so as to admit, when unclamped, of ready 
adjustment by tangent screws. 

2997. J. Sax, Great Russell-street, London, ‘‘ Electric fire buttons and indi- 
cators capable of being used in private houses, public places, on board 
ships, &c.” — Dated 1st December, 1864. 

This invention cannot be described without reference to the drawings. 
2999. J. Neat, Southampton, “ Mechinical haw brush.” — Dated 1st 

December, 1864. 

This invention cannot be described without reference to the drawings. 

3000. F. C. Rein, Strand, London, ‘* Apparatus by the use of which any 
sound will become inaudible to the wearer.”—Dated lst December, 1864. 

The paten‘ee claims the exclusive use of forms or plugs, made of elastic 
or semi-elastic material, to be placed in the cavities of the ears, either alone 
or supported or assisted by a spring, or platesand spring, for the purpose 
of rendering sound partially or wholly inaudible to the wearer. 

3002. C, Smitu, Brinscombe, and W. Fietcurr, Bath, ‘‘ Casks.”—Dated 1st 
December, 1864. 

This invention relates to the manufacture of casks for brewing and other 
similar purposes. These casks have hitherto invariably been made of oak 
wood, which is not only expensive in the first place, but the casks so made, 
unless passed through tedious p of ing, are liable to impart 
both additional colour and flavour to the liquids contained in them. This 
invention, therefore, consists in obviating these objecti y the fa 
ture of such casks from the wood of theash. This wood gives no colour or 
flavour to the contents of the cask, is much cheaper in the first instance, and 
it is also tougher, and not so liable to be damaged by rough usage.— Not 
proceeded with, 

3005. T. W. Gray, Margaret-street, Limehouse, “ Pumps.”—Dated 2nd 
December, 1864. 

The First part of this invention relates to improvements in that class of 
pumps known as Downton’s pumps, and for which a patent was granted to 











| J. Downton, 19th July, 1825 (No. 5221). This class of pump, as now 


usually constructed, is composed of three pistons or buckets, from each of 
which a rod rises to a crosshead or slide which works in suitable guides, and 
each slide has a slot formed in it, in which is received a cam surface carried 
by a crank, a separate crank and cam surface being employed for each 
slide ; and the three cranks being all carried by one axis, all the slides have 
motion transmitted to them on the rotation of the axis. The improvements 
consist in applying guide rollers to the working surfaces of the slides above 
mentioned, in order that the slides may move to and fro with less friction 
than heretofore ; and also in applying a roller or rollers to one or more 
parts of the working surfaces of the cams that act on the slides, in order 
that the cams may give motion to them with less loss from friction than 
heretofore. In this description of pump, as now constructed, the three 


| rods which pass to the three pistons or buckets are placed side by side ; and 


tne rod which passes to the lowest piston passes through the two pistons 
above it, these two pistons being provided with stuffing-boxes, through 
which the rod passes ; and the rod that passes to the central piston passes 
through the upper piston, this piston being provided with a second 


| stuffing-box to allow of this. These stuffing-boxes have heretofore been 


placed on the upper surface of the pistons, so leaving but a very small 
space for attaching the valves, Now, according to this invention, the in- 
ventor places the stuffing-boxes on the underside of the pistons, and by this 
means obtains an increase of space on their upper surfaces, which is avail- 
able for fixing the valves, and also more space for forming the water 
passages. Heretofore pumps have, in some cases, been constructed of two 
double-acting pumps, the barrels or cylinders of which are cast or placed 
side by side, with a valve-box or chamber between them. Now, in con- 
structing pumps of this description, the inventor forms the valve chamber 
of a height equal to the height of the cylinders, or projecting slightly 
below them, to retain water on the top of the valves, and divided into two 
compartments by a vertical partition passing from one cylinder to the other. 
At the bottom of each compartment is placed an inlet valve, and at the top 
an outlet valve; from each compartment an opening is formed in to each 
cylinder, one opening being made into the top of one cylinder, and the 
other into the bottom of the other cylinder, and these openings are made so 
that there is one opening from the top and one from the bottom of each 
cylinder. The pistons are actuated in such manner that, when one is 
rising, the other is descending, by which means water will simultaneously 
be discharged from both cylinders into one of the compartments of the 
valve chamber, and so out through the exit valve at its top, and, at the 
same time water will be drawn into the cylinders on the opposite sides of 
the pistons from the other compartment. On the reverse stroke of the 
pistons the reverse action will take place, the water being forced from both 
cylinders into the compartment of the valve chamber from which water was 
before being drawn, and being drawn into the cylinders from the compart- 
ment into which it was before being forced. He also combines together two 
double-action pumps in the following manner:—The two cylinders or 
barrels are placed in a line with each other, with the piston of each 
cylinder connected to a piston rod that works in both cylinders. the valve 
chamber is formed at one side of the cylinders, either in one piece with or 
separate from them, the chamber being of a height equal to or slightly 
greater than the height of both cylinders. The inventor divides the 
chamber longitudinally into two compartments by a partition, as in the 
a just described ; and as in that arrangement an inlet valve is 
P 








of each compartment, and passages are formed from the compartments 

of the valve chamber, so that, as in the former arrangement, water may, on 

one stroke of the piston, be simultaneously forced from both cylinders into 

one compartment of the valve chamber, and, at the reverse stroke, into the 

other compartment.—Not proceeded with. 

3010. E. BEVAN, Birkenhead, and A. Fuemine, Liverpool, “ Construction of 
bottles, jars, and lik: vessels of capacity.”—Dated 3rd December, 1864. 

Bottles, jars, cans, drams, and other like vessels of capacity made of glass, 
earthenware, metal, or other material, with necks and opeuings of any 
usual or suitable form, preferably, well raised up from the body of the 
vessel, the inventors construct or form with one or more small apertures 
through the said necks or sides of the filling or other openings. Two 
apertures are preferred, one opposite the other. After a cork or other 
elastic stopper has been fitted or forced into the neck or opening of a bottle 
or other vessel in the usual way, they pass a pin or its equivalent through 
from one side aperture to the other, either through or over the outer end of 
the cork or other elastic stopper, so as to secure or fasten it air-tight in 
the mouth of the bottle or other vessel until such time as the contents are 
required, when the pin or its equivalent can be withdrawn, and the cork or 
other stopper removed in any usual manner. Should stoppers made of a 
rigid material be used, apertures or holes must be mae therein or attached 
thereto to receive the pin or its equivalent.— Not proceeded with. 

3014. R. A. Brooman, Fleet-street, London, “ Comb or ornament for the back 
of the head of ladies.”-—A communication.— Dated 3rd December, 1864. 

This invention cannot be described without reference to the drawings. 

3018. C. W. Stemens, Great George-street, Westminster, *‘ Apparatus for th 
production, purification, and combustion of gases for heating purposes.” 
—Dated 3rd Deceinber, 1864. 

The patentee claims, First, constructing apparatus for converting car- 
b matter int bustible gases, in which such carbonaceous matter 
is first caused to descend gradually through one or more vertical or inclined 
retorts, from the lower end of which it passes in a thick layer upon a fire 
grate, the heated combustible gases resulting from the imperfect combus- 
tion of the fuel upon the latter being made to pass around or against the 
outer surface of the said retort or retorts. Secondly, constructing gas pro- 
ducers (which are chiefly applicable for the conversion of binding coal into 
combustible gas) in such a manner that the fuel descends through an 
inverted funnel, acting more or less as a retort, upon a solid moderately 
inclined plane supporting the column of fuel, such inclined plane having 
one or more openings at the top for the ad ion of at pheric air, as 
well as for the introduction of bars to break up the masses of coke, while one 
or more other openings are provided at bottom for the removal of cliukers 
and ashes, and for the introduction of a further quantity of air or steam, or 
both, in order to complete the conversion of the carbonaceous matter. 
Thirdly, so arranging furnaces, ovens, or kilns, in combination with one 
single reg tor or chamber filled with loosely piled fire-bricks, and re- 
gulating the admission of pheric air and bustible gases thereto 
that, at one time, the combustion of air and gas can take place within the 
regenerator for the purpose of heating the same, while at another time, 
either the air or the combustible gas alone passes through the regenerator 
that has been thus heated, and enters into combustion with the gas or air 
on its entrance into the furnace, oven, or kiln, or atmospheric air only is 
made to pass through the heated regeneratur in order to convey the heat 
thereof into the furnace, oven, or kiln. Fourthly, constructing apparatus 
for purifying combustible gases from dust in which the superior momentum 
of the particles of dust is made available for separating it from the gas, by 
causing the gas containing the same to pass with considerable velocity 
through narrow and contracted passages into a or reservoir in 
which the motion of the gas is immediately checked, and its direction 
changed by being drawn into the openings of other passages situated at or 
near the top of the chamber, while the dust contained therein proceeds 

rds in the chamber in its original direction, or nearly so, which opera- 
tion may, with advantage, be furthered by the application of steam j-ts. 


3021. H. WiLson, Stockton-upon-Tees, ‘*Pumps."—Dated 5th December, 
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This invention, consists, First, in so constructing the connecting rods for 
working the buckets or plungers of pumps that two, three, or more 
buckets or plungers may be worked in the same chamber, each bucket 
being lifted by the centre instead of by the side, as hitherto, when more 
than one bucket has been used. ‘The following is the mode of construction : 
—The inventor fixes the lower bucket or plunger toa solid rod; over this 
solid rod he passes a holiow rod, to which he fixes the second bucket or 
plunger at a suitable distance from the first ; over the said hollow rod he 
passes a second hollow rod, to which he fixes the third bucket or plunger 
at a suitable distance from the second, and so on for any number of buckets 
or plungers. The said rods he makes to slide freely on each other. In the 
centres of the buckets or plungers fixed un the hollow rods he forms 
stuffing boxes, through which the rods pass; by this means the rods are 
kept air and water-tight while working. ‘To give motion to the respective 
buckets or plungers he fixes in the upper part of the pump chamber a 
cranked axle having two, three, or more cranks; he attaches each bucket 
rod to one of the said cranks by a connecting rod or link, one end of which 
is hinged to the bucket rod, while the opposite end is attached to the 
crank in this wise :—On the journals or bearings of each crank he places 
friction rollers, and in the upper end of each connecting rod or link he 
forms a rectangular slot or groove equal in length to twice the throw of 
the crank and the di t f id friction roller, the depth of the 
said slot or groove being equal to the diameter of the friction roller; in 
this slot or groove the crank revolves, and thus gives vertical motion to 
each bucket. In the upper part of the pump chamber he fixes guides, in 
which the aforesaid connecting rods slide vertically in order to keep them 
steady. The Second improvement consists of an arrangement whereby the 
whole of the buckets may be lifted out of the pump for examination or 
repairs by simply removing the lid or cover of the pump. The following is 
the mode of construction :—He fixes two movable bushes, or bearings, in 
which the aforesaid cranked axle revolves, in suitable gaps or openings 
formed in the head of the pump chamber; he makes these openings air 
and water-tight by passing a strap of india-rubber, or other elastic material, 
round the said bushes or bearings, where they fit into the openings or gaps. 
He holds these buckets or bearings in position by the lid or cover of the 
pump resting upon them, the said lid or cover being hinged to the pump 
on one side and secured to the opposite side by a screw toggle or clamp ; 
under this lid or cover he places a washer of iudia-rubber to form a perfect 
joint, thus making the upper part of the pump chamber an air-tight vessel. 
‘fhe ends of the cranked axle, where they pass through the sides of the 
pump chamber, he makes tight in the usual way by stuffing box and gland. 
Then, by unscrewing the toggle or clamp which fastens the pump lid or 
cover, the said cover can be thrown back and the cranked axle bearings 
and buckets lifted out of the pump. Or the outlet or spout of the pump 
he hinges or covers on one side and secures it to the opposite side bya 
screw toggle or clamp, so that the spout or outlet may be closed when 
required. The Third improvement consists in constructing the falls or 
valves of buckets so that they will close rapidly while working. In order 
order to accomplish this he form a disc of leather, or other elastic material ; 
through this disc he makes four or more incisions radiating from the 
centre, thus dividing the discs into segments. On each of these segments 
he rivets a piece of brass or other metal ; he then attaches this segmental 
disc to the upper side of a solid disc of leather, or india-rubber, which he 
fixes on the grid or upper part of the bucket in the usual way to form the 
valve. It will thus be evident that, as the solid dise or valve rises during 
the working of the pump, the weighted segmental disc attached to the 
opposite side of it will cause it to fall quickly.—Not proceeded with. 


8022. R. Tyg, Birmingham, “‘ Sliding gaseliers, gas pendants, and gas 
lamps.”—Datrd 5th December, 1864. : 

This invention cannot be described without reference to the drawings. 
3028. W. E. Newton, Chancery-lane, London, ‘‘ Hand stamps.”"—A commu- 

nication. — Dated 5th December, 1864. 

This invention relates to certain improvements in that class of hand 
stamps in whicn a chemically-prepared or inked apron is used to furnish 
the types with the necessary supply of ink or other material wherewith to 
produce the desired impression. The improvements consist, First, in the 
use of a long continuous strip of prepared ribbon, secured with its ends to 
two reels, and drawn over the face of the types in such a manner that, by 
turning the reels in the proper direction, a new portion of the prepared 
ribbon can be brought between the types and material on which _the 
impression is to be taken, and aclean and perfect impression is obtained 
without fail. The reels are either enclosed in a tubular case forming the 
stem of the hand stamp, or mounted on axles which have their bearings in 
a stock or head secured to the head of a solid stem. The block or head is 
attached to the solid stem by a set screw in such a manner that it can be 
readily removed and replaced, or so that it can be adjusted in any desired 
position of the paper and of the desired impression. The types are secured 
either in a cylindrical case or in a slotted plate, which is provided with a 
neck at one edge, and a slot at the opposite side, so that it can be readily 
f dtoorr d from the head or table to which it may be attached. 
The table is made adjustable or removable so that it can be readily raised 
or lowered, or taken off and replaced, if it should be desirable. 

3030. T. ATKINS, Fleet-street, London, ‘Combining apparatus used for 
regulating, adjusting, and indicating the supply and flow of hydro-carbon 
and other and vapours.”—Dated 6th December, 1864. 

The documents relating to this invention cannot at present be seen, an 
extension of time for paying the notice-to-proceed fee having been petitioned 
for. 

3031. H. LAMpLuan, Driffield, “ Trucks or carts for carrying and elevating 

sacks or other heavy bodies.”—Dated 6th December, 1>64. 7 

This improved sack truck, cart, or carriage, consists of a frame, of suitable 
strength, of wood or iron, mounted on wheels. On the inner side of this 
frame grooves or guides are formed for the sides of the frame, on which the 
sack or other heavy body rests, to slide in. The upper part of the truck 
frame is jointed, or moves on axes, so as to partly tilt over when the sack 














at the bottom of each compartment, and an outlet valve at the top! or other heavy body has been raised upon the sliding frame to the desired 
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elevation, which is accomplished in the following manner :—At the back of 
the main framing of the truck a roller is moun’ so as to revolve in 
suitable on each side; on the axis of this roller a toothed wheel is 
fixed, to which motion is communicated by means of a crank handle and 
toothed pinion fixed on another axis upon the framing. One end of a chain 
or rope is attached to the lower end of the sliding frame, and passes - 4 
over a pulley mounted on the upper end of the tilting part of the truc 
frame, the other end of the chain being fastened to the roller or barrel of 
the winch previously described. By this means a sack resting on the 
sliding frame can be raised or wound up by the winch until the sliding 
frame has into the grooves of the tilting part of the truck frame ; 
its further movement is then arrested by chains or stops, which connect the 
two frames her, and by continuing the movement of the winch the 
tilting and sliding or lifting frame will be caused to tilt over gradually until 
the frame and sack thereon is brought over to an angle with the mouth of 
the sack down’ and ina convenient position for its contents to be 
discharged where required, or transferred into another sack, if desired, the 
mouth of which may be attached to and be held open by a suitable contri- 
vance or instrument on the end of the tilting frame. ‘The movement of the 
tilting frame may be arrested and secured in any desired position by means 
of a pall and ratchet, or by other mechanical means, and the sack or other 
heavy body may be transferred from the sliding frame when elevated into 
a wagon or other conveyance, or on to an elevated floor or platform. Legs 
or supports may be jointed or otherwise attached to the back of the truck 
frame to support it tirmly in position while the sack or other heavy body is 
being elevated thereon, and means or apparatus for locking or “‘ scotching ” 
the wheels of the truck may be 4 thereto if desired. To the front of 
the truck or sliding frame suitable instruments or apparatus may be applied 
for holding the mouth of the sack open while it is being filled previous to 
being raised, if required.—Not proceeded with. 

3032, A. BuampPotL, Paris, ‘‘ Smoke-consuming apparatus."—Daled 6th 
December, 1864. 

This invention cannot be described without refercice to the drawings. 
2033. W. E. Geper, Wellington-street, Strand, London, “Clockwork."—A 

comnunication.—Dated bth December, 1864. 

‘This invention consists in the entire suppression of the pivots of the 
e-capement axle or arbor in clockwork having a long and heavy pendulum, 
and of the escapement arbor itself as well as the fork, These pivots, 
indispensable hitherto, are replaced by two spring blades precisely similar 
to those used to suspend the Jong and heavy pendulum in ordinary clocks, 
but which have not hitherto been used without the escapement arbor and 
its pivots. This invention not only suppresses the pivots, arbors, and forks, 
but it also prevents all the frictions they produce, dispenses with the use of 
oils in this part of a clock, and, consequently, the wear and tear of these 
same parts is done away with. — Not proceeded with. 

2035. W. T. Watts, Birmingham, “‘ Apparatus to be applied to furnaces 
Sor condensing and collecting products volatilised in the said furnaces.”— 
Dated 6th December, 1864. 

This invention consists in constructing or arranging apparatus to be 
applied to furnaces in the manner hereinafter stated, whereby any products 
volatilised in the furnace may be condensed and collected. The following 
description of the invention applies to a furnace for melting or mixing 
copper and zinc:—In situations where there is sufficient room for the 
purpose, the inventor dispenses with the ordinary stack or chimney, and 
substitutes therefore a closed flue or culvert, connected with a chamber 
containing a revolving fan, by means of which fan the requisite draught is 
produced through the furnace. The waste gases from the furnace are 
directed by the fan blast into a condenser where the oxide of zinc carried 
from the furnace by the waste gases is 1 and coll 1. The said 
cond ists of a chamber filled with fragments of coke or other solid 
enacted upon by water, the said fragments being kept out by a stream of 
water. The waste gases are downwards through the condenser, 
and the stream of water condenses and carries down the oxide of zinc. 
‘The mixture of water and metallic oxide is received in a reservoir at the 
bottom of the condenser, and the water is separated from the metallic 
oxide either by filtration or d ti Where one fan is insufficient to 
produce the blast necessary for the proper working of the furnace, it may 
be supplemented by another fan made to direct a blast from the ash-pit 











@ manner similar to that used in the preparation of rags for the manufac- 
ture of paper. When a requisite degree of fineness has been obtained, the 
pulp (by which must be understood the fibre of the material used and held 
in suspension by water or other fluid) is conveyed upon an endless wire 
gauze, or equivalent contrivance, when a i ngth is ired, or 
upon a framework covered with wire gauze or equivalent material, when 
the felt is to be produced in sheets, or upon a model of the shape which 
the felt is required to assume, the same being perforated, or otherwise con- 
veniently adapted to allow the water or other fluid of the pulp to escape. 
The greater portion of the water, or other moisture or fluid, is then 
extracted by pression or exhaustion, or by both. When the requisite 
density bas been obtained by Pp or otherwise, the felt may be used 
for various lications; or the remaining moisture may be evaporated by 
heat or other drying process. 

3047. W. E. Newton, Chancery-lane, “‘ Blowing bubbles, dc.” —A communica 

tion.—Dated 6th Decembkr, 1364. 

The patentee claims, First, forming a single apparatus of the vessel and 
the pipe hitherto employed separately for the purpose of blowing soap 
bubbles. Secondly, in addition to these two parts hitherto employed — 
rately, of a second tube or pipe, surmounted outside by a cap, and dipping 
at its other end into the liquid contained in a vessel, for the purpose of 
supplying, when desired, to the cup outside the quantity of liquid required 

u 


for each bubble, as described. 
of paeerente 











3048. C. A. Martins, Harrington, L ter, ** Applicati: 
to the ceramic arts or to glass." —A communication.— Dated 6th Decem 
1864. 

This invention consists, First, in a combination of processes whereby 
photographic pictures are obtained, applied to, and burnt in upon articles 
of porcelain or glass; and, Secondly, in a peculiar method of causing the 
said photographic pictures to be com of materials which can be fused 
or lied upon ic articles, including glass. This second portion 
of the invention will, however, be explained in describing the first portion 
thereof. In carrying out the invention the following substances are taken 
and mixed together :—Gum, five parts ; sugar, fifteen parts; glycerine, five 
parts ; bichromate of ammonium, six parts ; water, 100 parts. This mixture 
is poured upon glass or other smooth surface precisely as a plate is coated 
for the ordinary collodion process of photography. The plate is then dried 
in the dark ina drying stove at a temperature of 90 deg. to 130deg. A 
picture which is positive by transmitted light is now placed on the pre- 
pared surface of the plate, and exposed after the usual manner of 
photography to the action of light. The time of exposure depends upon 
the intensity of light, as will be evident to all persons acquainted with the 
practice of photography. A little experience will enable the operator to 
judge correctly ; as a guide, however, it may be stated that the time required 
is about the same as for ordinary prints On paper. The plate,on which the 
image is now slightly visible, is next treated with a very intimate mixture 
of 100 parts of porcelain colour with its flux, and one part of dry powdered 
soap. This finely divided powder is applied with a brush, upon which a 
decomposition takes place, resulting in the deposit of the porcelain colour 
and its flux upon those parts of the plate which were protected from light, 
and this operation is continued until the requisite density is attained. The 
theory which the inventor assumes as to this part of the process is as 
follows :—On those parts of the plate pre with the chromate mixture 
on which the light has not acted, the free chronic acid decomposes the 
soap which is mixed with the porcelain colour, in such manner that the fat 
is liberated while the alkali of the soap is combined with chronic acid. The 
fat thus liberated enables the colour and flux to adhere to the parts unacted 
upon by light, thus constituting the picture ; at the same time the in- 
jurious effect of the free chronic acid is destroyed, The picture in porcelain 
colour having been thus obtained, is to be removed from the supporting 
surface. To effect this it is coated with a film of collodion, and when dry 
immersed in water made slightly alkaline. The film now readily leaves the 
plate, and, after being washed, is pasted, the pictureside undermost, on the 
ceramic article which it is desired to ornament. This pasting may be con- 
veniently and properly effected with a solution of 3 per cent. of gelatine in 
water applied to the article to be ornamented. The washing of the film 
may be effected by first lifting it out of the water on a glass plate, and then 
by washing in the ordinary manner. Films produced as above are 

fficiently t i to bear handling so as to adapt them to articles to be 











into the fire between the bars of the furnace. Where there is not suffici 
room for the flue or culvert described, or where it is wished to apply the 
invention to furnaces already constructed, a downward flue may be con- 
nected with the top of the ordinary stack, and the fan blast made to 
conduct the waste gases from the stack through the said downward flue to 
the condenser. The invention is applicable to all furnaces in which metallic 
or other fumes are evolved and are required to be d d or coll d.— 
Not proceeded with, 

3087. J. STEPHENSON, Marylebone, London, ‘‘ Umbrellas, parasols, and sun- 
shades.” —Dated 6th December, 1864. 

This invention comprises an apparatus to be attached to the ends of the 
ribs of umbrellas and sunshades for securing the edge of the silk, cotton, 
alpaca, or other fabric of which the umbrella, parasol, or sunshade is made. 
The apparatus consists of a small hollow cap, composed of japanned metal 
bright metal, or any other suitable material, and made in an ornamental 
design. The upper portion of the hollow in the said cap is to be made with 
a female screw, to fit a corresponding screw on the extremity of the ribs of 
the umbrella, parasol, or sunshade. The said cap may also be made of 
india-rubber, gutta-percha, or other equally elastic material ; but in this 
case, the screws would be dispensed with. The lower portion of the said 
cap is to be made large, so as to embrace the silk, cotton, alpaca, or other 
fabric, which is to be secured by pinching the cap by means of pincers or 
other suitable a) tus. The invention also refers to rendering the silk, 
alpaca, or other fabric of which the umbrella, parasol, or sunshade is made, 
thicker and ger, and, q ly, less likely to wear down the fold 
between the ribs, as is usually the case. This the inventor effects by apply- 
ing a strip of india-rubber svlution, or other waterproof solution, or a strip 
of chemically-prepared waterproof fabric, on the inside between the ribs, 
either in a liquid state, or by the application of heat or other processes 
known in the trade.— Not proceeded with. 

3038. T. ArncuEr, Gateshead-oa-Tyne, “ Apparatus for crushing or breaking 
stone, ores, or other similar hard substances."—Dated bth December, 
1 








This invention is designed for the purpose of crushing or breaking stone, 
ores, pyrites, or other hard substances. In constructing a double machine 
ding is i ion the p employs a strong frame, somewhat 
in the form of a trough, with an open bottom (supported on suitable feet), 
each end of the same being provided with vertically grooved or indented 
jaws, made of wrought iron faced with steel, the said jaws sloping down- 
wards, so that the opening between them at the bottom is narrower than 
that at the top. Between these grooved jaws is suspended a series of 
strong knives or crushers (made also in wrought or cast iron, and faced 
with steel), somewhat in the form of an inverted V, and capable of oscil- 
lating to and fro between the grooved jaws, being suspended on a strong 
rod or shaft, which passes through them near the apex, and is supported by 
the side framing. Through the fork of these knives or crushers passes a 
strong shaft, supported by the sides of the trough, and having a series of 
cams or eccentrics working in the forks of the knives or crushers, so that 
as the shaft is caused to revolve by any suitable mechanical means, the 
knives or crushers are successively forced against, and withdrawn from, the 
surface of the grooved or indented jaws above named ; and any stone, ore, 
or other hard substance that may have been placed in the trough, will 
become crushed or broken between the knives or crushers and the grooved 
jaws, and will fall through the opening on to the ground. The shaft is 
placed slightly out of the centre, so that the opening between the knives 
and the grooved jaws shali be larger on one side than on the other, in 
order that the stone or other material may be first roughly broken on one 
side, and then further reduced in size by being passed through the machine 
again on the other side. If it be desired to construct only a single machiue 
tne knives are single, and only one grooved jaw or cheek is required, which 
may, if preferred, be placed vertical, if a sufficient inclination is given to 
the face of the knives, In both cases the patentee prefers to place a screen 
beneath the opening, and to give an intermittent shuking or jerking motion 
thereto, in order to separate the dust from the broken stone or other sub- 
stance. 
3039. J. Keeuina, Aldershott, “ Apparatus for regulating the supply of gas,” 
— Dated 6th December, 1364. 

This invention consists in the mode of increasing or diminishing the 
weight used to counterpoise the gasholder of an ordinary station governor, 
aud by means of which the change from one pressure to another may be 
made to extend over many hours; or it may be effected in a few miuutes 
without the disadvantage of too sudden variations, so liable to occur when 
adding to, or subtracting from, the weightscommouly used. The invention 
cannot be described without reference to the drawings. 





8041. W. Cuark, Chancery-lane, London, ‘‘ Apparatus for the manufacture | 


of boots and shoes.” —A communication.— Dated 6th Decembir, 1864. 

This invention consists in the use of wachinery, by means of which the 
inveutor can mount any number of parts of boots aud shoes on the lust at 
atime. For this purpose he employs small grippers, which he arranges 
all round the boot or shoe, each of the grippers being furnished with a 
groove or grooved pulley, on which isa gut or other cord, passing round 
the whole of the grippers, and by a suitavle arrangement of parts he pro- 
duces the tension of this cord iu such a manner as to effect the closing of 
the jaws or parts of the nippers simultaneously with the stretching of the 
leather on the last. The nails are then applied in the sole, this operation 
being effected either in the machine, or on the kuees of the workman, as 
usual. The machinery cannot be described in detail without reference 
to the drawings.—Not proceeded with. 
£046. R. Ricnarpson, Lowdham, Nottinghamshire, * Manufacture of felt.” 

—Dated 6th December, 1864. 

This invention has for its object the manufacture of felt from rags, and 

other textile and fibrous materials. The patentee first reduces the rags or 


vther materials to pulp by a “‘ rag engine,” or other reducing machine, in 





ornamented. The picture so adapted is dried spontaneously, and the 
collodion film is dissolved therefrom by ether, or by a mixture of ether and 
alcohol, or by other solvents, after which the article, with its applied picture, 
is burnt in an ordinary muffle furnace, as conducted in the usual process of 
enamelling. Porcelain pictures, produced in the manner above described, 
may be ornamented or painted with the usually employed ceramic enamel 
colours, 

3058. J. Norton, Bray, Wicklow, “ Construction of bows used by archers.” — 

Dated 8th December, 1864. 

This invention relates to certain improvements in the construction of 
bows used by archers for discharging arrows, and consists in forming the 
bow of two or more pieces of wood, horn, whalebone, steel, or other 
suitable material. When the compound parts are placed in their final 
relative positions they are bound over by twisting on them a layer or layers 
of india-rubber, or other elastic matter or preparation, such as elastic tape, 
the tension of which binds the component parts together, so as to be suffi- 
ciently firm to be used for the purposes hereinbefore mentioned. 

3059. E. Myers, Millbank-row, West ter, “* Wet gas meters.”—Dated 8th 
December, 1864. 

This invention relates to imp ts in the arrang t of overflow 
and air tubes for maintaining the proper level of water in the measuring 
drum of wet gas meters, and also to prevent the passage of unmeasured gas 
through the waste water chamber. For this purpose, in place of employing 
separate tubes for the water overflow and air passage employed for 
maintaining the level of the water in wet{gas meters, as was described in the 
specification of a patent granted to W. Esson, 27th August, 1858 (No. 
1942), and also in the specification of a patent granted to the present 
patentee and W. R. Williams, on the 24th June, 1863 (No, 1952), the 
present patentee simplifies the construction by forming or combining the 
overflow and air passages in one tube, which tube connects the water 
reservoir and waste water chamber together, the stuffing boxes through 
which it passes into those chambers being formed with cup leathers for the 
tube to slide up and down through, in order to adjust the capacity of the 
meter and level of the water therein. A wire is fixed or soldered on the 
tube and passes up through the meter to regulate the position of the 
overflow passage, as desired. The air passage to the reservoir is formed by 
a division (by preference inclined) fixed in the tube, an opening for the 
admission of air upwards being formed at the water level. Just below this 
opening a lip or short branch is —— to form the opening for the over- 
flow to the waste chamber. In place of having a division in the waste 
water chamber, the waste is conducted by a pipe or tube to the bottom of 
the waste water chamber, and when the waste water rises to a certain level 
it passes down a V-shaped overflow tube connected to the discharge orifice, 
He also applies shields to protect the inlet and outlet es of wet gas 
meters, to prevent any fraudulent tampering with the internal parts of the 
meters. The shields above mentioned consist, by preference, of metallic 
plates or surfaces surrounding the inlet and outlet passages within the case 
of the meter, to prevent the introduction of any instrument into the 
interior thereof. Suitable openings or perforati are formed in such 
shields for the passage of the gus. 

3061, A. V. Newton, Chancery-lane, London, “‘ Machinery for cutting soap 
into bars."—A communication.—Dated 8th December, 1864. 

This invention relates to a machine for cutting « large mass of soap into 
bars after the moulding frames have been removed from it. The object of 
the invention is to arrange the wires which are used to cut the soap in 
planes at right angles to each other within a movable frame that is 
mounted upon a carriage in such a manner that, when the machine is 
moved up to a mass, the latter can be cut through both vertically and 
horizontally by two movements of the said frame. Another object of the 
invention isso to construct the machine that the entire operation of cutting 
soap into bars can be conveniently performed without handling or moving 
the mass to be cut, 

3062. R. A. Brooman, Fleet-street, London, “‘ Apparatus for cooling and 
Sreezing."—A icati Dated 8th December, 1864. 

This apparatus cannot be described without reference to the drawings, 

8071. J. Vavauan, Middlesborough and Cleveland Ironworks, Yorkshire, 
** Heating the blast for furnaces in the manufacture of tron.” Dated loth 
December, 1864. 

The First of these improvements consists in placing the greater dimension 
of the transverse section of the pipes longitudinally or lengthwise in the 
main, or, if no mains are used, in a position at right angles to the position 
in which they are placed in heating stoves or ovens hitherto erected, 
thereby securing the best position for heating, as the flattened surfaces of 
the pipes are turned to the source of heat, and, therefore, have the power 
of raising the heat of the blast to any given temperature with a less 
number of pipes. The Second improvement in connection with the above 
consists in making all the flues for the admission of gas in the case of gas 
stoves, and also the outlets to the chimney, all accessible from the outside 
of the heating stove or oven, so that they can be cleaned from the outside 
without allowing the stove to cool down or stop its work. The Third 
improvement in connection with the other above-mentioned improvements 














| consists in forming openings in the roof or over the end of each pipe, so 


that, in case of repairs, any pipe can be withdrawa, or any number of them, 
and another one put in its place, or any number of them, without removing 
any part of the permanent building or brickwork of the heating stove ; 
and, further, the pipes can be cleaned at any time through those apertures 
without stopping the work of the heating stove or oven. These openings 
or apertures are closed by suitable doors when the stove is at work. 
3072. G Roopgr, Lincoln’s-inn-jields, London, “ Cross-cut and other saws." — 
A communication.— Dated 12th December, 1864. 

This invention relates to saws generally, but more particularly to saws 

employed for cutting wood or other material, the dust or separated 








ments of which are apt to impede and clog the saw when of th 
ordinary construction. The improvements consist in providing spaces or 
—— between the cutting teeth, into which the dust is received, 
and blunt teeth, which the inventor denominates clearing teeth, alternately 
placed with respect to the cutting teeth. By the foregoing arrangement the 
sawdust is collected in the spaces between the teeth, moved or carried 
out of the — kerf by the alternating or other movement of the saw.—Not 


proceeded . . . 
—, = Matugrs, Leeds, “Sawing machinery."—Dated 12th December, 


For the purposes of this invention the ends of another saw are fixed to 
the ends of two flexible bands, which cpeevey are attached to two 
levers having curved ends corresponding with the radii from the centres of 
the axes on which the levers vibrate. The upper, or it may be either of 
these bands, is capable of adjustment in order that the saw may be kept at 
the proper tension. The back ends of the levers are formed with similar 
curves, and they are connected together by a metal band, by preference of 
steel, the tension on which is capable of being adjusted. The upper part of 
the framing, which sup the carriage or bearing of the upper lever, 
comes forward or overhangs the lower part, so that the largest space may 
be obtained for the table and for the work placed thereon when —- 
given length of lever. The saw, as h fore, works through the tabie, 
and the work is still held down on the table by means of a presser rod, 
having at its lower end a presser consisting of a series of discs with rounded 
edges on an axis, a space being left between the central discs to admit of 
the saw working between them, The presser rod is carried by an arm 
fixed to the framing, and the socket of the rod is made capable of adjust- 
ment at the end of the arm which carries it, Motion is communicated to 
the levers by means of a connecti one end of which is pin-jointed to 
one of the jevers, and the other end is connected to a crank pin which is 
arranged to slide to and from the shaft or axis on which the face plate or 
dise is affixed. On the shaft or axis which carries the disc or plate is a fly- 
wheel, and the shaft or axis receives motion from a steam engine or other 
power, or by a crank handle worked by manual power, in which case 
gearing and chain or chain wheels is or are applied between the crank 
handle and the fly-wheel shaft. In some machines the ends of the levers 
are connected by two saws and straps, and two tables for work are used, 








Mevaaissty Harsour.—A bill is now before Parliament, the 
object of which is to confirm a provisional order of the Board of 
Trade authorising the construction of additional wharves, piers, 
quays, and works, the extension of Mevagissey Harbour, and other 
purposes. The estimated expenditure on the proposed extension 
aud works is £21,115 10s., and no opposition is anticipated to the 
passing of the bill. 

Tus Royat Soverrian.—This vessel terminated her smooth-water 
trials off the Isle of W - on Tuesday, under the supervision of 
Captain Astley C. Key, C.B., commanding her Majesty's ship Ex- 
celient at Portsmouth, after three days’ firing from her guns with 
shot, shell, and case, with full and reduced charges, during which 
time 290 rounds have been fired without scratching a man’s finger 
or breaking a ropeyaro, The successful working of the guns has 
indeed been all that could be desired, and is thoroughly confirma- 
tory of Captain Sherard Osborn’s report on the ship and her guns 
on the termination of his command. 

Biasting.—A noteable result of gunpowder blasting has been 
witnessed at the Colcerrow Granite Works, belonging to the 
Trefiry estate, situated about one mile from Par station. The 
granite rock operated upon measured 56ft. in length, 55ft. in width, 
and 16ft. in height. The hole was bored near the centre of the rock, 
about 16ft. in depth, and charged with about 30 lb, of the “ patent 
safety blasting powder,” from South Down. The result was that 
the quantity of rock fairly disengaged is 3,520 tons. Scarcely any 
noise was made by the blast, although the rock was rent A the 
form of a T from top to bottom, and lifted as by a lever from its bed. 

EXxPeRIMeNts AT SHOEBURYNESS. — On Wednesday some experi- 
ments were made at this great school of artillery practice to ascertain 
the resisting powers of the new kinds of ironclads which are about to 
be constructed from the designs of Mr. KE. J. The target 
experimented on represented an exact section of what is to be the 
new principle of construction in the Hercules and other vessels of 
her class, which are meant to be an improvement on the Bellerophon. 
The latter vessel, as our readers may remember, is coated with 6in, 
iron armour on a most massive backing, and is pierced for ten guns. 
The Hercules, of the same length as the Bellerophon (300ft.), has 
two feet more beam, and is meant for only eight guns, six of which, 
however, are to be 300-pounders and two 600-pounders, when the 
Admiralty can get them. The thickness of the broadside of this 
intended vessel is for a structure meant to float and be buoyant in a 
seaway something stupendous. The total mass which her sides 
oppose to shot is a combination of iron and wood no less than 
4tt 2}in. thick, of which 11fin. are iron and 3ft. 3in. solid teak, all 
cross laid, and combined together in the most massive manner. 
Nothing has been attempted, either here or abroad, which at all 
comes up to the ponderous strength with which it is intended that 
the Hercules class shall be constructed. These new vessels are to 
be built on the plan of the Bellerophon as regards the general surface 
of their broadsides, but with their vital parts—that is to say, just 
above and below the water line—strengthened with a thickness of 
metal which may be said to make them almost invulnerable along 
their entire length. Thus the ordinary surface of the broadside is to 
be coated with slabs of iron Gin. thick, but for 2}ft. above the water 
line and 2ft. below it the armour is increased to a thickness of no less 
than 9in., while for 4ft. more below this belt under water the plates 
are 8in. thick, making her total depth of coating under the water 
line 6ft. Gin., instead of 5ft., as heretofore. ‘These slabs of iron are 
throughout all their varying thickness backed up with teak beams 
12in. thick, inside which come the iron ribs of the ship, lin. thick, 
the interstices between which are all blocked in solid with beams of 
teak 10in, thick by 12in. wide. Inside this mass again comes the 
wrought iron skin, 1}in. thick; and inside this are 17in, of teak, with 
another iron skin, jim. thick, which rests on a wrought iron inner 
frame of ribs, 7in. deep. ‘The total mass is thus, as we have said, 
4ft. 2}in., of which 3ft. 3in. are of teak beams and L1}in. of iron. In 
short, the backing to the armour is double the strength of ail 
other ironclads — a double skin and double framing, with 
double beams between; and it must not be forgotten that, 
though the thickuess of the plates varies from 8in. to Qin. at 
the water-line to Gin. on the broadside, the solidity of the backing is 
uniform throughout. The weight of this mass per foot is about 
520 lb., the weight per foot of the Bellerophon being 389 lb., and of the 
Warrior 347 lb. The target, which was 18ft. long by 8ft. high, was 
composed of two rows of plates, one half of which were fastened with 
the ordinary through bolts, 3in, in diameter: an admittedly bad and 
inefficient method. The other half of the plates were secured by 2}in, 
bolts on Major Pallisser’s system, having the threads of their screws 
in relief instead of cut into the substance of the bolt. This maasive 
target, as might have been expected, came off perfectly victorious 
from its contest with all the guns which were brought against it. It 
is needless tu recapitulate the order of the firing when the result in 
every case was almost identical—namely, that the outer armour- 
plate was more or less deeply penetrated, sometimes gone through, 
and always deeply bent in, but the backing throughout remained 
absolutely unhurt. At the close of the day’s firing not a single rivet 
in the backing had been displaced, or even the point cracked, except 
in one place, where, under the terrific blow of a 300-pounder, fired 
with a steel shot and propelled by the enormous charge of Gulb. of 
powder, the innerframing ribs were slightly bulged. Beyond this, 
there was nothing at the back of the target to show the ordeal it had 
gone through, and, as the result proved, all the visitors present might 
have safely stood behind it throughout the whole course of the experi- 
ments. ‘That these trials were unusually severe may be guessed 
from the fact that the firing was begun with a 220 Ib. steei shot, 
with 40 1b. of powder, continued with gradually increasing 
charges till, as we have said, the tests culminated with a 
300 lb. steel shot, fired with 60 1b. of powder. Most of these 
shots still remain half embedded in the iron of the target, though 
some were thrown out by the violence of the shock with which others 
struck. One mostinteresting part of the experiment, and one of the 
utmost importance, also, was to ascertain how far Major Pallisser’s 
bolts are superior to those now used in securing ships’ armour. Of 
their comparative superiority there is no question, and it is only the 
percentage by which they excel that is a matter of doubt, and this 
cannot be known till the target tried yesterdy is taken down, and 
the bolts of both kinds withdrawn and examined.— Zimes, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Four Fawores 1n THE Inox Trape: The Firms and their Liabili- 
ties: The Mutual Dependence of the Firms: Announcements in 

Petey Gen ee tae wots Ties 

$ m : 

White Iron Tt Deteet Oomt Trave: Diminished Consumption 

—LARGE CasTiInGs AND MittbworK—HARDWARE TRADES: Quiet 

~Tue Puppiers’ ConrerENncE: Severance between North and 

i Maintenance of the North Stafford- 
the South—No. 5 ENGINE AT 


tHE RepnaL CATASTROPHE : Character and Capabilities 


Tue chief discussed on ‘Change in Wolverhampton on Wed- 
nesday, and in Birmingham yesterday (Thursday), were the failures 
in the iron trade which have happened in about a week. These 


w number four, for to the suspensions of Mr. Frederick Levick 
an Co., of London, and of Blaina Works and Foundry (Levick and 
Simpson), Monmouth; of Mr. John Jones, of the Birchills Works, 
Walsall, South Staffurdshire; and of Mr. William Green,. iron 
merchant, Cannon-street, London, there must now be added the 
snpension of Messrs. R. and W. Pullen, of Broad-street, London, 
iron merchants. All the four firms were in close sympathy, and the 
suspension of one would necessarily occasion great inconvenience to 
the rest. The affairs of Levick, Green, respectively, show, it was 
announced in Birmingham yesterday, that between them these three 
firms have aay acceptances to Jones against warrants, amounting 
in all to about £200,000; the amount put down to Levick bein 
£120,000; to Green, £30,000; and to Pullen, £50,000. Green's 
direct liabilities are about £18,000, and Pullen’s about £14,000. 
The former will fall mostly upon the North Staffordshire and the 
Middlesbro’ districts, but Mr. Green did a somewhat large business 
here, for the London and North-Western Railway Company are 
understood to have a freightage account against him for goods 
removed from this district, amounting to £800. The larger 

rtion of Pullen’s liabilities will fall upon South Staffordshire. 

essrs. Levick’s liabilities are set down at £300,000. The Ebbw 
Vale Company and Mr. Crawshaw Bailey are large creditors, but it 
is understood that they are secured. Mr. Levick was at one time a 
clerk to Mr. Jones, when he was carrying on the Spring Vale Works, 
near Wolverhampton, and in which he is still interested. Lately, 
however, Mr. Jones has been confining his attention to the manage- 
ment of his Birchills’ furnaces. His creditors met at the Charing 
Cross Hotel, on Friday, when an “ approximate abstract” was pre- 
sented. The estimated net liabilities were set down at £132,500, of 
which £105,000 was set down as upon bills under discount chiefly 
with London discounting firms. The gross estimated value of the 
assets is £200,000. The assets include an extensive landed property 
in Shropshire—so extensive that we are assured it is possible to 
drive seven miles in a line; eighty thousand acres of land in 
America, “ subject to a oa a mortgage on George Hudson’s 
property at Albert Gate and Whitby Docks, &c., £20,000; and life 
policies (net value), £14,400. The actuaries’ estimate of Mr. Jones’ 
annual income from his several properties is £6,610. The meeting 
appointed Mr. George Smith, of the Shiffnal Bank, and Mr. William 
Hatton, of the Staffordshire Joint-stock Bank, trustees, to whom the 
property was assigned for the benefit of creditors. It is now stated 
that Mr. Jones purposes to carry on his Birchills concern in the 
future under the Limited Liability Act. An assignment to trustees 
has also taken place in respect of Messrs. Green and Pullen 
respectively. American matters are said to have been the leading 
adverse influence in respect of both Messrs. Levick and also Mr. 
Jones; but there can be no doubt that, with respect to the latter, 
the extensive possession of landed property in an encumbered 
condition has also tended to a serious extent to bring about the 
present crisis. 

The trade is as cheerful as it can be under the state of things here 
described. Its gravity, however, cannot be hid from the minds of 
the leading members; at the same time itis hoped that the district 
will not be seriously affected. The reports of the arrival of orders 
are tolerably cheering; but the very little work that is now being 
done by the puddlers, owing to the hot weather, is giving rise to great 
inconvenience amongst customers, who complain of the non-delivery 
of the iron they require. Not more than halftime is now being 
worked throughout this district; and if the prevailing high tempera- 
ture continues even less work will be done next week. The profits 
realised under such circumstances are only small. Prices are, 
therefore, firm, 

Scarcely any pigs are now changing hands ; excepting where some 
white iron can be got to coke the puddlers to remain at their 
furnaces. 

Coal is not selling for manufacturing purposes, and there is again 
an abundant supply of labour at the pits. 

It affords us much satisfaction to continue to report the rapid 
progress of South Staffordshire in the production of massive and 
valuable millwork and other machinery. Perhaps the largest 
chilled and grained rolls ever made in this district are being now 
manufactured at Messrs. Claridge, North, and Co.’s, Phoenix Lron- 
foundry, Millfields, near Bilston. They do great credit both to the 
makers and to Messrs, Addenbrookes and Co., Darlaston, out of 
whose iron they are chiefly being cast. One grain roll just finished 
measures 16ft. in length, is 29in. diameter, and weighs 13 tons. At 
this foundry two blowing engines, of 175-horse power each, on 
Meesrs. Claridge and North’s improved direct vertical action 

rinciple, are now being made; and in forward state are two fine 
Cacearp-plete mills, whose housings, or standards, are 14 tons weight. 
Several steam hammers are in course of manufacture, and a shearing 
apparatus, 40 tons weight, for cutting 2}-in. plates, is also being 
made. Castings from 100 tons to 200 tons weight can now be 
manufactured at this foundry, the business capabilities of which 
have grown with great rapidity. 

The hardware trades of the district remain in the rather quiet 
condition last reported. Intelligence has been received in Birmingham 
to the effect that it is very probable of an early adjournment of the 
Anglo-Austrian Commission, now sitting at Vienna. The sub- 
committee for hardware has finished all the interrogatory lists, and 
will bring them in afew days before the commissioners, with a report. 
An early discussion is expected about pig iron. 

There is now no longer any doubt respecting the connection 
between the puddlers of North and South Staffordshire, inasmuch as, 
at the recent conference, a resolution was passed, condemning the 
conduct of the second meeting of delegates at Brierley Hill, at which, 
after notice of the lockout had been given by the masters, the North 
Staffordshire puddlers, who at the first conference were ordered out, 
were at the second ordered in. At the same time, all doubt is 
removed as to any secret connection between the ironworkers of the 
north and south of England, for an invitation sent to the conference 
by Mr. Kane, the president of the Gateshead executive, for some 
members of the southern executive to attend a conference of the 
north on Monday next, was negatived by 107 to 84 votes, the 
numbers representing districts and not delegates. By the same vote 
it was resolved that, “No further correspondence can be held 
with the northern executive under any circumstances, but 
our executive may correspond with any of the districts of the 
north who may be desirous of communicating with them.” The 
conference took steps to secure a large general fund; and it was 
resolved that to this fund every member should pay 1s. a week. 
The new president, it was determined, should be Mr. Carlisle, who 
was described as “ a victim,” and he was to receive £2 a week, with 
railway expenses, and an allowance for lodging when he was required 
to be absent for more than one day from home. The secretary is to be 
Mr. Allkins, whose salary was retained at the former sum, £125. 
‘The treasurer, Mr. Honner, was also re-elected, and he is to receive 
£10 per annum for his services. The entrance fee of members has 


been fixed at 10s,, and the Union has now decided to admit under- 
hands, They are to be received at an entrance fee of 53., to pay 3d, 





a week, and to be allowed 5s. a week during a strike. An address . 
to the different trades societies of the kingdom was resolved upon, 

soliciting “ ey oe and sympathy in this struggle against an effort 

to destroy the fidelity of trades unions.” The struggle here referred 

to is the refusal of the North Staffordshire puddlers to return to | 
work as long as the masters refuse to employ workmen who, being 

interested agitators, are believed to be the occasion of much discom- 

fort to employers and employed. Special funds for.the support of 

what they term these “ victims ” all the delegates were requested to | 
use their influence to raise. The total funds received by North 
Staffordshire in the fortnight ending June 16th, was £356 15s. Of 
this amount £290 came from the Brierley Hill Executive, £10 from 
the Derby district of ironworkers, and £11 11s. from High Jarrow. 
A committee was appointed to revise the rules; Brierley Hill was 
continued as the head-quarters of the Union; and the next 
conference is to take place at Derby in the Whitsun-week of 1866. 

Thirteen deaths have now occurred from the accident at Rednall, 

The last deceased is Mr. Hughes, builder, of Islington. The inquest 
in his case was held on Friday, at Shrewsbury Infirmary. The only 
fresh evidence produced had reference to the engine No. 5, which was 
leading at the time of the accident. At the previous inquest informa- 
tion upon this point was not given to any length, excepting by Cap- 
tain Tyler. Now, however, Mr. Joseph Armstrong, superintendent 
of the whole of the locomotive stock of the Great Western line, gave 
evidence at oy Hm with also Mr. Jeffeys, who is now the engineer to 
the Low Moor Iron Company, and was the first locomotive superin- 
tendent of the Shrewsbury and Chester line; and Mr. Haswell, the 
assistant locomotive superintendent of the North-Eastern line. The 
evidence went to show that No. 5 engine scarcely merited 
the condemnation of the Government inspector, when he said he 
should not like torun thirty-five miles an hour with her “ upon any 
line.” It should be borne in mind that she is an inside cylinder, 
and not one of the old outside cylinders, in the construction of which 
Mr. Robert Stephenson, by whom it was designed, made so great a 
mistake, and several of which, after they had become the property 
of the Shrewsbury and Chester Company, were taken to pieces and 
their boilers only kept off the scrap heap, because of their oscillating 
tendencies. No. 5 had been repaired, and on Friday morning went 
down to Shrewsbury from Wolverhampton, with a train of 
four carriages. During the journey, the speed attained was 
several times more than forty miles an hour, and there was 
scarcely any oscillation of the engine. Her dimensions are:— 
boiler, 12ft. 6in. long; inside firebox, 3ft. 3}in.; six wheels (driving 
and trailing) coupled, 5ft. diameter; leading, 3ft. 8in.; extreme 
centres 11ft.; cylinders 15in. diameter, 24in. stroke; vft. Shin. 
centres. The centre of gravity is situated very low. Weight of 
engine, 23 tons; tender, 13 tons. Both No. 5 and its sister engine 
(No. 6) are of a class designed by Messrs. Stephenson expressly to 
run heavy passenger trains. They were purchased from Messrs. 
Longridge and Co., of the Bedlington Ironworks, for the Shrewsbury 
and Chester Railway Company, by Mr. Jeffreys. Six engines were 
ordered, and the company paid £250 per engine more for Nos. 5 and 
6 than they did for the other four, in order to obtain some improve- 
ments in their construction. At the time they were purchased they 
were considered the best class of engine of their day. These locomo- 
tives were great favourites among the enginemen in their earlier days, 
on account of their being so well adapted for either light or heavy 
traffic, and being so comfortable and easy to work. They have been 
running now more than eighteen years, and have each performed 
upwards of 260,000 miles, with all kinds of trains, and over all parts 
of the Shrewsbury lines, as well as the Birkenhead and Manchester 
Railways, without any accidents whatever attributable to them. 
No. 5 had only come out of the shop a few weeks before the acci- 
dent at Rednall. She had new tyres, and was to all intents and 
urposes as good for running as the first day she was put upon the 
ine. Mr. Armstrong deposed that he had himself driven 
No. 6 engine many thousands of miles, and generally at a 
speed of forty-five miles an hour every day, without any 
accident. Mr. Haswell, in his evidence, deposed that he had 
examined No, 5, and found her of a similar type to some fifty or 
sixty engines that were now being employed on the North-Eastern. 
They had worked so well that the North-Eastern were increasing the 
number. Those he referred to, that were now being built, were in no 
way essentially different to those built eighteen years ago. He rode 
from Wolverhampton on No. 5 that morning, and she ran very 
steadily even at forty-five miles. He should have no hesitation in 
running No. 5 under similar circumstances to those under which she 
was employed at the time of the accident. If he had been looking 
for a second engine to run such a train he should certainly have 
selected such a one as No. 5; and he should decidedly have placed 
the lighter engine first. She would run steadier, and be altogether 
more suited to run first than No. 72. <A correspondent, writing to 
the Birmingham Daily Post, under the title of “ Engineer,” alleges 
that No. 5, having a tire-box over the trailing wheels, makes her «is- 
proportionately light on the leading wheels, and that Nos. 1 and 2 
of the same class have been thrown upon the scrap heap. This 
writer seems, in his last statement, to be referring to the outside 
cylinder engines which we have just described. Respecting the 
overhanging weight of No. 5, that weight, perhaps, is as little as the 
similar weight of any engine of this class that was ever built. In 
our inquiries into this matter we have ascertained that, some time 
ago, a consultation was held as to whether engines of this description 
should be renewed, and new boilers made for them, it being con- 
sidered that they worked very economically, and were as useful an 
engine as could be had for local working. Neither of the engines, 
from No. 1 to No. 6, are on the scrap heap. No. 1 isa six-wheeled 
engine of a different class, and is now at work, as also are the others 
mentioned. 


NOTES FROM THE NORTHERN 
COUNTIES. 
(From our own Correspondent.) 
LivrerPooL: Mersey Docks and Harbour Board—Srate or TRADE: 


AND EASTERN 





Sheffield : South Yorkshire: Cleveland: Preston — BRADFORD 
WATERWORKS—SHEFFIELD WATERWORKS—YORKSHIRE KAIL- | 
WaYs—CocKERMOUTH AND WORKINGTON RaiLway—HA irax | 
Water Surpty—Scorrish Matrers: Clyde Shipbuilding, gc. | 
Ar the last sitting of the Mersey Docks and Harbour Board, the | 
works’ committee recommended the board to authorise the engineer 
to transfer the dredger from the Morpeth Basin, Birkenhead, to the 
Herculaneum Docks, for the purpose of deepening the entrances to , 
the said docks ; to let a plot of land adjoining and on the easterly side | 
of the Chain, &c., Testing Works, Birkenhead, for a coal depot, 
to Messrs. Maclver ; and to excavate the basin of the outer entrances 
of the great northern entrances, Birkenhead, to a depth of 15ft. 6in., 
instead of 17ft., as provided for in the parliamentary sections. 
These recommendations were eonfirmed. | 
Sheffield advices state that the country trade generally is languid, 
but that there is a considerable improvement in the Lancashire orders, | 
which, in some branches, are now moderately good for the season. 
American agents are still doing a fair trade in cutlery, saws, 
and_,tools from stock, and some moderate direct orders are to hand. 
There is a little more doing also in the steel trade. The 
accounts from India are very unsatisfactory. Owing to the 
commercial panic there many countermands have been received 
by the last mails, and scarcely any orders. The other markets 
are without change. The armour-plate branch is still active. | 
The steel trade is rather better on the whole, but still dull, 
except in a few branches. The railway orders are large; the | 
machinists are busy. The cutlery, tool, and plated trades are | 
moderately good for the season. In the South Yorkshire coal district 
trade ia better, and more is doing in house coai to London than for 
some weeks past, and the same report may be made of bard coal aud 
nuts for export at Hull and Grimsby. The improvemeut in the 
cotton trade district is making considerably more demand for 
engine eoal and slack, and a good tonnage is being sent there. 
With regard to the Cleveland iron trade, we may observe that | 
the Middlesborough market has been very firm in prices, but business | 


| the vessel, 


has not been so brisk as one would wish. All the farnaces in the 
district are well employed, and great quantities of iron are being 
made. Several blast furuaces in course of erection on the banks of 
the Tees are nearly completed, and will soon be helping to stock the 
iron market. ‘There are now 74 furnaces in blast in Cleveland, while 
17 are out of blast. The number of furnaces building is 25. The 
27,000 operatives of Preston are now, with few exceptions, in full 
employ. The cotton trade is brisk, and mill-workers, instead of 
being a sort of incubus upon the town, area scarcity. In some 
factories sufficient hands cannot be obtained. On Saturday the 
operative spinners and minders sent a memorial to their employers 
for an advance of wages. 

With regard to the Sheffield waterworks, it is said that the embank- 
ment at Bradfield will be repaired so as to admit of the storage of a 
comparative small quantity of water for the supply of the mills in 
the valley below; and that a large reservoir will be constructed at a 
point higher up. 

Wharncliffe none were held at Bradford on Saturday, for the 
approval of the respective bills for the amalgamation of the Leeds, 
Bradford, and Halifax Junction and the West Yorkshire companies 
with the Great Northern companies. Much was said at both meet- 
ings in condemnation of the obstructive policy of the Lancashire and 
Yorkshire board, which was said to have always been characterised 
by opposition to West Riding railway interests. 

The directors of the Cockermouth and Workington Railway Com- 
pany have accepted an offer made by the London and North-Western 
Company to lease the line in perpetuity, at the rate of £10 per cent. 
per annum. 

The Halifax corporation has this week decided to limit the supply 
of water for domestic purposes to certain hours of the day; and to 
manufacturers a supply not exceeding 3,000 gallons per diem. 

We have a good many Scottish items to deal with. Messrs. Wm. 
Denny and Brothers, of Dumbarton, have launched an iron screw 
steamship. She was named Minerva, by Miss Violet Leslie, 
daughter of the manager. She is the property of the Austrian 
Lloyd’s Steam Navigation Company, and alike in all respects to 
the Jupiter and Juno, formerly completed for that company by the 
same builders. Her dimensions are—Length of keel and forerake, 
274ft.; breadth, 34ft. 2in.; depth, 25ft.; measuring 1,670 tons 
nominal measurement. The Minerva will be fitted with surface con- 
densing engines of 250-horse power nominal, by Messrs. Denny 
and Co. Messrs. Burns’ daylight passage between Greenock and 
Belfast has been inaugurated favourably by the royal mail steamers 
Wolf and Roe, the former having made the run to Belfast in 6 
hours 55min., against a strong tide and breeze of wind, and 
the latter having run from Belfast to Greenock in 6 hours 45 min., 
also against tide. Passengers can now leave Glasgow on Saturday 
morning, and arrive in Belfast early in the afternoon and Dublin in 
the evening; and in like manner they can leave Dublin on Monday 
morning and Belfast in the afternoon, and reach Glasgow early the 
same evening. Operations will shortly be commenced with 
the Yangtse (s.s.) in order to make her ready for the China trade. 
Her builders are Messrs. W. Denny and Bri thers, of Dumbarton. 
Yesterday week a good start was made of the engines of the Mongolia 
(s.8.)—-supplied by the Greenock Foundry Company—in the Victoria 
Harbour. She belongs to the Peninsular and Oriental Company, 
and was built by the Messrs. Scott and Company. The Turkish 
ram Osman Ghazy proceeded to Cumbrae on Thursday, for 
the purpose of testing her steering gear and machinery, and 
the result of the trial was that both were found to work 
exceedingly well. The vessel returned to the Tail of the 
Bank between ten and eleven o'clock the same _ night. 
The new paddle saloon steamer Alexandra ran the lights in 
49 minutes, being a rate of speed equal to 19:277 miles an hour. 
The Alexandra has sailed for the Thames, where she will be employed 
on the upper part of that river. An improved switch-box has been 
invented by Mr. Deas, of the Edinburgh and Glasgow line. The 
imperfections of the ordinary switch-box are, the ease with which it 
can be locked, and the readiness with which in wintry weather its 
working may be deranged. Mr. Deas’ improved box aims at the 
correction of both these defects. On Saturday a little paddle- 
steamer was launched from the building yardof Mr. James Patterson, 
Port Glasgow-road. The craft is to be employed in ferry traffic in 
connection with the Dunoon and Strachur coach to Inverary. 
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Sours Kensincton Museum.—During the week ending the 17th 
June, 1865, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m. to 10 p.m., 16,097. On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m. to 6 p.m., 2,799. Total, 18,896. 
From the opening of the museum, 5,357,121. 

Maprip, SARAGOSSA, AND ALICANTE.—(From our Correspondent.) 
—This system is now all but completed. It has now nearly 800 
miles in working, but the traffic receipts are at present but feeble. 
The Badajoz and Cuidad Real Railway, an independent undertaking, 
which will connect the system with Portugal, will not be fully com- 
pleted before July, 1866. 

Rartway Communication In Inp1A.—The following extract from 
a private letter shows how rapidly railway communication is being 
extended in India:—* Between Calcutta and Mooltan I was able to 
travel about 350 miles more by railway than last year, saving about 
£15 in money, and two days in time. Exclusive of stoppages, the 
trains in India usually go about twenty-five miles an hour, You 
can leave Calcutta at nine in the evening, and reach Benares, 540 
miles off, the following night at half-past ten. The fare, second 
class, is about £2 103. There are sleeping carriages for first class 
passengers, fare about £5. With the exception of the steam ferry 
across the Jumna, at Allahabad, you can travel by rail right through 
from Calcutta to Delhi, a distance of 1,021 miles, by rail. In about 
five years hence the line will be open as far as Mooltan, about 1,500 
miles, and one will be able to travel right through from Calcutta to 
Negapatam, via Bombay, in round numbers about 2,500 miles. 

FoRrEIGN AND CovontAL Jorrines.—A letter in La France states 
that a government despatch had been received at Brest, ordering the 
equipment ot five vessels of war, one frigate and five transports. 
They are intended to proceed to Algeria, and return with 30,000 
soldiers who have been ordered home. The Vigie of Cherbourg states 
that the government have ordered the transport vessel Gironde to be 
immediately got ready for sea; her destination isnot known. Orders 
had also been received to push forward the works which are being 
carried on at Cherbourg, in order that the other transports may 
shortly be ready for service. —A heavy submarine telegraph cable 
with three conducting wires has just been successfully laid between 
Tralleborg, Sweden, and the German Island of Rugen, a distance of 
fifty miles. —Le Messajer du Midi aunounces that the Maritime Pré- 
fect of Toulon has discovered a mode of blowing up men-of-war at 
adisiance. ‘The agent is electricity, and it is not necessary to touch 
He actually blew up a vessel of thirty tons in the harbour 
so satisfactorily that practical men think he can blow up an iron- 
clad. 
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RAILWAY BRAKES. 


In the minds of most men railway collisions—indeed, rail- 
way accidentsof all sorts—and the absence of sufficient brake 
power, are apparently as indissolubly united as the absence 
of light and the darkness which results. Popular opinion 
expressing itself on the South-Eastern and Great Western 
accidents, furnished a notable example of this association of 
ideas. In the case of the tidal train although it was 
proved that unusual brake power had been provided the 
progress of the mass could not be arrested until a calamity 
had actually occurred. On the Great Western Railway a 
very similar catastrophe followed on nearly similar causes, 
and in this instance the brake power was obviously deficient; 
yet very little distinction has been made between the two 
cases. The public, in a word, has yet to realise the fact 
that no manner of mechanical device, however admirable in 
design or exquisite in the perfection with which it dis- 
charges its duties, can compensate for the want of skill and 
forethought on the part of railway officials. Had the 
Folkestone train not been provided with extra brakes, their 
absence would have been assigned as the cause of the 
disaster. They were present as it happened, and yet the 
disaster took place all the same. We wish our readers 
clearly to understand that we are not deprecating the 
introduction of an increase in the brake power employed on 
our railways; we think it a pity, however, that attention 
should be diverted even for a moment from the real ques- 
tion at issue—the responsibility of a company for the acts 
of its officials. It is certain that had the Folkestone train 
been fitted with an apparatus by which it could have been 
pulled up in 250 yards, Messrs. Benge and Gallimore 
would not thereby be exonerated from the consequences 
following on the neglect of their obvious duties. An 
exaggerated—or more strictly, a misplaced—importance 
has been attached to the subject of brakes from a very early 
period in railway history, and there is certainly no existing 
tendency to correct an error which, were it harmless, might 
be passed over in silence ; but it is not harmless, because it 
tends to direct attention from the real points claiming consi- 
deration, and leads men to wastethcir forces in theendeavour 
to compel or induce railway companies to adopt mechanical 
devices as substitutes for human intelligence and vigilance. 
The mechanical substitutes are but too often inappli- 
cable to the exigencies of the railway system, and 
directors rather rejoice in the fact than otherwise, be- 
cause they have at once a fair excuse for not resorting 
to their aid, and an admirable subject on which to 
tackle their opponents and divert their attention from 
the more important question. While admitting the 
necessity which exists for still further developing the 
approximate mechanical perfection of the railway system, 
we would still urge upon our readers that accidents 
generally occur, not somuch because the existing mechanism 
ls imperfect, as because the laws under which safety can 
alone be secured, and their provisions, are habitually disre- 
garded. If the vigilance, skili, and honesty of purpose of 
railway officials—and be it observed that we include direc- 
tors under this head—were but on a par with the perfection 
of the mechanical portion of the railway system, we should 
have few accidents to deplore. In proof of this statement 
we cannot do better than lay before our readers the follow- 
ing comparative table, extracted from a paper on railway 
accidents, read by Captain Galton, before the Institution of 
Civil Engineers, in 1862 :— 
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Out of a total number of 319 collisions reported upon by 
the officers of the Board of Trade, it will be seen that 
only sixteen were attributable to purely accidental causes ; 
and of the 303 remaining cases, there were 183 into which 
the negligence of the inferior servants entered as a con- 
tributing cause. The remaining 120 collisions were 
entirely due to the manner in which the traffic was con- 
ducted, and ought, therefore, not to have occurred. Of 
the 183 casualties partially due to negligence we may safely 
assume that no amount of brake power could have suc- 
ceeded in averting anything like a large proportion, 
because the Board of Trade is very strict in preparing its 
analysis, and seldom commits the error of assigning an 
accident due to one cause to another. But we find that 
120 collisions were caused directly by the manner of con- 
ducting the traffic ; and here it is probable that the presence 
of increased brake power would have been productive of 
good. One lesson, at least, may be gathered from this 
table, namely, that enormously the greater proportion of 
railway accidents are just those which brakes are popu- 
larly supposed to be capable of preventing better than any 
other expedient. If brakes cannot avert collisions what 
can? From this, again, we may deduce two propositions 
—either existing railway brakes are very imperfect, or else 
brakes alone cannot prevent collisions. In point of fact, 
the truth lies midway between the two. The systems of 
brakes habitually used are not what they should be; and 
even though they were, they could not do more than sup- 
plement that care and vigilance on the part of guards 
and signal men, in the absence of which they are uscless. 

It has now and then been urged by railway companies, 
that the more perfect a mechanical system is rendered, the 
more difficult does it become to secure attention on the 











part of the attendant ; and they state with some plausi- 

bility, that were the means placed at the disposal of every | 
guard and driver of pulling up a train within 250 yards, 
instead of running 1,000, the full tale of annual collisions 
would not be reduced by one, because the sense of security 
induced would be followed by a hardihood and rashness 
which would, neutralise the advantage proposed to be 
gained. Such a result, we think, could only follow on a 
laxity of discipline and of intelligent circumspection which 
would prove fatal to any system whatever. Kailway 
accidents are the worst possible expedients for securing 
vigilance, and arguments such as those we have just quoted 
hardly require an answer. We do not believe that any 
nearer advances toward mechanical perfection than those 
already made, can compensate for the want of capacity on 
the part of railway officials ; but we do hold that this fact 
forms in itself, no excuse for the neglect of any good and 
efficient means of rendering our present chancesof safety even 
a thought more numerous, Although a first-class system of 
brakes may prove of little use as a substitute for skill and 
presence of mind on the part of a signal-man or an engine- 
driver, it will supply an admirable adjunct to these facul- 
ties. ‘The proper function of such a system is to render 
assistance in securing that exemption from the occurrence 
of casualtics which, after all, must be mainly the result of 
unrelaxing vigilance on the part of those in charge of our 
railways. 

The word “brake” is simply a generic term used to 
denote certain expedients by which the progress of a train 
ean be arrested without calling in the aid afforded by the 
action of steam on the pistons of the engine. In practice 
these expedients all depend on a single principle—the con- 
version of rolling into sliding motion. About the time of 
the advent of fast trains certain other expedients were pro- 
posed—many of them laughable enough. Thus, one sapient 
individual proposed that an anchor should be cast out from 
the last carriage, and rope veered out from a windlass pro- 
vided with a suitable brake block, which would set up such 
a force of resistance that the train would be speedily 
arrested! It is but fair to state that the anchor was only 
to be used when a collision appeared imminent. A scheme, 
regarded for some little time with favour, involved the use 
of large wings, which were intended to shut up like a 
fan at the ends of the carriages until it was desired to 
stop the train, when they were to be spread, and, by the 
resistance due to the atmosphere, to retard its progress. 
The fact that tunnels and bridges existed was not regarded 
as a fatal objection, inasmuch as, by a little skilful manceuv- 
ring, the guard in charge could“‘dodge” such impediments, 
and, in any case, the fan could be spread on the “ six- 
foot” side of the train. Such schemes would hardly 
deserve notice were it not that they have more than once 
been revived. It may possibly be worth while to add 
that the resistance offered by the atmosphere to the pro- 
gress of a train is almost independent of the area of its 
cross section, but directly dependent on its cubical mass, a 
somewhat singular fact, the truth of which was first 
demonstrated by Lardner, who, by a series of elaborate 
experiments on this subject conducted in 1838, arrived at 
the conclusion that, “other things being equal, the resist- 
ance of the atmosphere to railway trains depends on 
the volume or magnitude of the carriages."* In the 
course of these experiments Dr. Lardner had a train of 
wagons prepared and loaded with iron, so as to bring them 
up to the full weight of an equal number of passenger 
carriages fully loaded. Movable sides, ends, and roofs 
were made for them, which being put together and erected, 
gave them the form of ordinary carriages; but which 
could also be taken down and laid flat, so as to reduce the 
volume of the train to that of the wagons. “The train 
of wagons,” to use Dr. Lardner’s own words, “thus 
prepared was submitted to experiment, being moved 
successively with the sides, ends, and roofs erected, and 
with the same laid flat on the wagons. The result proved 
that the resistance was greatly increased when the wagons 
had the bulk of the coaches compared with its amount 
when reduced to the form of wagons.” In like manner 
the attachment of a false front of boards, presenting a large 
extra area, to the end of the first carriage of a train pro- 
pelled from behind, did not sensibly increase the resistance, 
nor did the application of a long wedge diminish it. We 
are not aware of the existence of any experiments of more 
recent date which tend to raise a doubt as to the general 
accuracy of Dr. Lardner’s conclusions, 

Besides these schemes, certain attempts have been made 
to call in the aid of magnetism in various ways. In practice, 
however, the only systems of brakes used depend for their 
efficiency on friction. They may be roughly divided into 
two great classes, wheel brakes and sledge brakes ; our 
readers are doubtless too familiar with the general construc- 
tion of both to render any description at our hands neces- 
sary. The technical details of the apparatus have been 
made subject matter for an almost inconceivable multitude of 
patents, of which it is sufficient to say that they are for the 
most part in no way superior to the ordinary systems in 
habitual use. That these systems are defective, hardly 
admits of dispute. Itis worth while to consider how they 
may be improved upon. In order to do so to any purpose 
it is necessary that we should turn our attention for a 
moment to the exact nature of the mechanical problem to 
be solved. . 

When a railway train is first put in motion, the force 
impressed upon it by the engine is in excess of that 
required to propel it at any given speed less than that 
which is subsequently attained; its velocity is, there- 
fore, gradually increased, and with the velocity the 
resistance, until they balance each other; the speed then 
becomes practically constant. The train does not at once 
assume this velocity, because a certain amount of the force 
impressed goes to overcome the vis inertia of the mass, and 
the force so stored up must subsequently be expended in 


seconds. It devolves mainly on the brakes to convert 
this stored up force into friction, and, consequently, into 
heat. In order to arrest the train within 40. yards it 
would be necessary to employ a resistance equivalent to the 
full weight of the train, 100 tons, during 2°75 seconds, But, 
if we suppose that every wheel of the train were skidded, 
and that the co-efficient of adhesion between the wheels 
and the rails equalled but one-tenth of the gross weight, it 
is obvious that the resistance must be continued over ten 
times the distance, and the train, therefore, could not 
possibly be stopped in less than 400 yards, The resistance 
due to the friction of the train and the atmosphere 
falls off, however, in a more rapid ratio than the speeds 
one-tenth is probably too higha co-efficient forthe light loads 
borne by carriage wheels, and we may, therefore, sssume 
that the distance traversed would be in ordinary weather 
more nearly 500 than 400 yards. Under exceptional cir- 
cumstances it might, of course, be either greater or less, 
according to the state of the rails. It is to be observed 
that, in order to bring up the train within the assigned 
distance, it is indispensable that the brakes should be in 
full operation at the commencement of the first yard. 
Now, it so happens that the best hand brakes yet seodeeed 
—excepting Creamer’s, to which we shall presently refer— 
require at least twenty seconds for their application, during 
which time the train would traverse a distance of about 587 
yards. Adding this to the 500 yards already referred to, 
we find that a train moving at 60 miles per hour can hardly 
be brought up within less than 1,000 yards, under the most 
favourable circumstances in which hand brakes can be 
used. This simple statement is conclusive proof, we think, 
of the folly involved in the assertion, often repeated, that 
it is possible to produce a brake which will pull up an 
express train at full speed within 50 yards. In order to 
do so, it would be absolutely necessary that each rail 
should be exposed to an end thrust equivalent to about one- 
half the total weight of train and engine. Any practical 
gripping apparatus which could set up such a resistance 
would reduce the surface on which it acted—that of the rail 
—to powder—a point worthy of the attention of the inven- 
tors who promise such great things, 

In like manner, if we take the case of a train moving at 
30 miles per hour, or 44ft. per second, we find that the 
stored-up force would, if so expended, suffice to elevate 
the entire mass toa height of about 30ft., and granting 
that the adhesion was, as before, one-tenth, the distance 
travelled after the brakes were applied would be a little 
over 100 yards, and during their application at least another 
200 yards, or 300 inall, It may safely be assumed that 
any very important increase in the co-efficient of adhesion 
can hardly be brought about, nor would such increase be 
compatible with the durability of the permanent way at or 
about stations. It remains that we should avail ourselves 
as we best can of the forces already placed at our disposal. 

It is evident from the foregoing calculations that 
important improvements may be sought for in two direc- 
tions. The tirst is the introduction of a system of con- 
tinuous brakes; the other, of some device by which their 
application may be brought about instantaneously. In 
practice it is found that a man of ordinary strength can 
lock three pairs of wheels by about twenty seconds’ con- 
stant exertion; and this standard will be found useful 
for future reference. Now, one of the greatest objections 
to continuous hand brakes—and one, by the way, almost 
invariably overlooked—consists in the fact that, if geared 
down, much more than twenty seconds are occupied in 
applying them; and if not geared down, their efficient 
application is more than the strength of one man can 
accomplish. Besides this objection there are certain others, 
depending more or less on the making up of the trains, 
which have hitherto rendered continuous brakes un- 
popular with railway officials. It is clear, however, 
that if we are to make the fullest advance on the 
present practice, continuous brakes must be employed, 
and we can see no good reason why such employ- 
ment might not be made the subject of legislative 
enactment. In any case, however, it is obvious 
that a considerable improvement may be effected by the 
introduction of brakes which can be called instantaneously 
into action. Many schemes for effecting this have been 
produced, the greater proportion of which involved 
the use of “self-acting” apparatus. As an example, 
we may cite the old notion of applying the brake 
blocks in such a manner that, on the brake on the 
tender being brought into action, the buffer rods of 
the carriages would be driven in, and the blocks 
pressed against the wheels. A little reflection will show 
that, after all, the most elaborate arrangement of blocks 
thus worked could not furnish any force of retardation 
additional to that due to the tender; because the force with 
which the carriages pressed on the tender measured the 
force of retardation produced by their own brakes, and 
therefore, as these were more or less efficient, so would the 
thrust on the tender, from which their efficiency was de- 
rived, be greater or less. Upto the present moment no 
satisfactory self-acting arrangement has been produced. 

There is little doubt that the best systems of brake yet 
brought out are those which, while remaining absolutely 
under the control of the guard, are yet so constructed that 
he is either almost wholly relieved from the exercise of 
manual labour, or else expends if at a suitable period in 
storing up a force to be bestowed subsequently on the brake 
blocks. ‘The first of these is very efficiently represented by 
Clark’s patent brake, in use on the North London Railway. 
A species of windlass of very simple construction is placed 
beneath the guard’s van at the tail of the train; a chain, 
passing from this windlass, is connected to a series of flap 
brakes, fitted to each carriage; in order to apply these a 
friction wheel is forced, by the aid of a screw and levers, 
against the tyre of one of the wheels of the van, the barrel is 
thereby caused to rotate, and the chain being wound up, 





some way before the train can be brought to rest. Thus, a 
train moving at 60 miles per hour, or 88ft. per 
second, and weighing 100 tons, esses sufficient 
momentum to carry it to a height: of 120ft., in round 
numbers; the time occupied in the ascent being about 2°75 








* Proceedivgs of Brit. Assoc., 1838—1841. 


| the blocks are applied. By engnying an endless chain and 
| springs behind the blocks, these last may be fitted to 
| take both sides of each wheel, instead of one only. The 
invention is blessed by the possession of a good character, 
which we believe it to deserve. Its greatest defect is that 


it is not quite instantaneous in coming into operation, in 
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which respect it is decidedly inferior to the brake invented 
by W. G. Creamer, of Newport, U.S. Asa rule, American 
carriages are fitted with a brake to each wheel, ordinarily 
applied by means of a chain very much as in the case of 
the Clark brake, except that the winding up is effected by 
the conductor, who causes a small vertical barrel to revolve 
by hand. The barrel is fitted with a ratchet worked 
by his foot. Creamer applied a stout coiled spring of 
hammered brass to the chain barrel. The details of 
the apparatus are such that while the train is running 
the conductor winds up this spring, securing it as asual 
with a suitable rachet. The pawl of this ratchet is con- 
nected with the signal cord, on pulling which the sprin 
is released, and, causing the rotation of the chain barrel, 
applies the brakes in less than one second. The winding 
up isa work of a couple of minutes’ duration for one man. 
In the States this brake is deservedly popular, the diffi- 
culties connected with the manufacture of reliable springs 
having, we understand, been successfully overcome. The 
Creamer brake has, we believe, already been tried on the 
South-Eastern railway. We hardly know to what cause we 
should attribute the fact that it is still all but unknown in 
England. 

We are disposed to think that the combination of Clark 
and Creamer’s systems would produce a brake better than 
either alone. By a very simple arrangement the coiling 
up of the Creamer spring might be effected by the Clark 
friction wheel instead of by manual labour, and simple 
mechanism would suffice in the case of express trains, to 
release the spring the moment steam was shut off from the 
engine; unde: these conditions, the use of very powerful 
springs would at once become attainable, and the retarding 
foree would be proportionately augmented. The guard, 
too, would be more likely to discharge his duty efficiently 
when it involved the exercise of little or no manual labour 
on his part. Be this as it may, it is certain that no change 
in existing arrangements can be regarded strictly in the 
light of an improvement, unless it provides a means by 
which the brakes can be instantaneously brought into the 
fullest operation of which they are capable. 








ORIENTAL ENGINEERING. 
No. IIL 

THE wide range of geological structure in India fur- 
nishes evidence of large resources in the supply of building 
materials. There is abundance and variety of unexception- 
able stone, plenty of good lime, brick earth is of very 
general distribution, and iron and coal have been discovered 
and already worked to some extent. As to its mineral 
resources, therefore, the British Empire in the East cannot 
be said to labour under disadvantages ; and if public works 
do not make quite such rapid progress as could be desired, 
the fault is not traceable to any natural deficiencies of the 
country. From the Himalayas to Cape Cormorin the 
geologist encounters an extensive distribution of both 
igneous and stratified formation, the former being repre- 
sented by granite, trap, basalt, &c., while the latter is 
found of almost any period, from Silurian up to the most 
recent superficial deposit. 

The stone of almost universal adoption in the western 
side of India is trap; but in the southern part of the 
Bombay saearages laterite—a formation peculiar to India 
—is also largely used in the construction of Government 
buildings. When a large and important work is about 
to be commenced in a district where trap is the prevailing 
stone, it is found economical to open a quarry, and to work 
it by day labour; but the more usual plan, and the least 
expensive, is to contract for the supply of building stone 
by measurement. It is usually supp fod by a peculiar caste 
ob the people called wudders, who travel about from place 
to place, carrying their wives and families, with their 
household effects, on their carts. Having struck a bargain 
with these wanderers for the supply of a certain quantity 
of stone, at so much per yard, they pitch their camp close 
to the work, and begin laying down their material. When 
it is a matter of necessity they open a quarry ; but, if pos- 
sible, they avoid doing so, on account of the first expense— 
and, indeed, they are not, as arule, good quarrymen. Their 
skill lies in splitting up such detached pieces of rock as 
they can find on the hill sides or in the jungle, and from 
this source they supply the greater part of all the stone 
used in the Bombay aie 

As compared to the quarried stone, that supplied by the 
wudders is darker in colour and much harder under the 
chisel, but, taking into account its cost, it ison the whole the 
more economical when the character of the work does not 
demand stone of superior size or quality. The superiority 
and endurance of the stone is unquestionable, for even, after 
centuries of exposure in some of the older native temples, 
there is no sign whatever of disintegration or decay. The 
usual cause of failure in the native buildings is not imper- 
fection of the material, but a disregard of the precautions 
necessary to secure uniform settlement of the foundations. 

The laterite, so frequently used in the southern part of 
the Bombay presidency, does not yet appear to be identified 
beyond dispute with any particular geological formation ; 
it is even a doubtful question whether it is of igneous or 
aqueous origin. It is found at all elevations, but invariably 
overlaying the trap, and in appearance resembles the old 
red sandstone conglomerate. The distinctive and most 
valuable quality of laterite is that it is found in the quarry 
in a soft condition, and becomes hard when exposed for a 
short time to the action of the air and sun. It is roughly 
hewn out in rectangular blocks, carried to the site of 
the work, and there trimmed with a small axe into 
proper shape. In consistence it is not much harder 
when quarried than soap-stone, but in a few months 
is as hard and sound as ordinary brick, and strongly 
resembles it in appearance. There is no comparison 
between trap and laterite in point of durability, and in 
situations where masonry is much exposed to weather or 
drip, such as verandah plinths, gables, &c., it seems 
advisable to employ trap instead of laterite, even at some 
increase of cost. Doubtless much might be done by the 
combination of laterite or brick with trap, in the exterior 
of buildings, both public and domestic, to produce pleasing 
and artistic effects, and to counteract to some pr extent 





the gross want of taste that characterises Indian buildings | 


in general, and those of Government in particular. Every 
effort to improve upon, or ameliorate the reigning style— 
if such houses can be dignified as belonging to a style—is 

uashed on the score of economy, just as if Government 
thought it no part of their province to inculcate a taste for 
the artistic or beautiful. But Government officers are also 
to blame ; they might, with a little taste and labour, im- 
prove their designs to a very great extent, by the artistic 
disposition of their materials, by the introduction of moulded 


and tinted brickwork, and in many other ways give | 


character to their designs, without increasing their esti- 
mates considerably. The truth is that, in nine cases out of 
every ten, both civil and military engineers felicitate them- 
selves on their ignorance of even the rudiments of architec- 
tural design, and it must be allowed that they congratulate 
themselves with good cause. It is hardly reasonable to hope 
or expect even a small number of all the engineers at home 
or abroad to acquire, in addition to their own special quali- 
fications, any 
should secure them against gross blundering, but such an 
extent of knowledge is surely absolutely essential. 

If each of the local governments would appoint a tho- 
roughly competent architect and a staff of assistants, whose 
exclusive employment would be the preparation of designs 
and estimates for all public buildings throughout the pre- 
sidency, in the course of a few years much would be done 
to remove the stigma of bad taste, while engineers would 
be relieved of the task of designing buildings pleasing in 
nothing but the ridicule they occasion. 

Of all the engineering expedients peculiar to India there 
is none more special or striking than the method of secur- 
ing the foundations of bridges or weirs in rivers with 
sandy beds, and subject to heavy inundations. The prac- 
tice of founding on wells or brick shafts has been known 
and exercised from time immemorial, both in India and in 
China, and is found to answer most admirably where piling 
would be expensive and inapplicable. The fact that most 
Indian rivers are completely dried up in the hot weather, 
is most favourable tothe system of well foundations; and, 
indeed, it is probable that to this fact the invention, how- 
ever great its antiquity, is due. It is not, however, to be 
assumed that the practice is only applicable to rivers that 
dry up, for in many instances wells have been sunk 
through several feet of water. There will be no difficulty 
in comprehending how this is effected when the usual 
method of sinking in dry rivers has been explained. 

The process of well sinking is usually conducted in the fol- 
lowing manner:—The siteof some particular part of the work 
—a pier, for example—is cleared of sand till water begins to 
well up to an inconvenient extent; circular timber curbs, 
of the diameter of the proposed well, are then laid 
down, at such a distance from each other that the wells 
of 5ft. or 6ft. diameter will be about 6in. asunder when 
sunk. Upon these curbs the walls are built, gene- 
rally of radiating bricks laid in thin clay, instead of 
mortar, for a reason that will be given hereafter. When 
the well has been raised to a height of dft. or 6ft. 
it is bound round with ropes, to support it in case of its 
not sinking uniformly. A man then gets inside and exca- 
vates the sand regularly along the under side of the curb, 
allowing the wall to sink uniformly as he proceeds. At 
first the operation is attended with little or no difficulty, 
but when the wall has sunk for a few feet below the water, 
and the excavator has to dive to the bottom to reach his 
work, the rate of the well’s descent is greatly diminished. 
The diver can, at best, remain but a minute below the sur- 
face, and owing to the clay being washed out of the joints 
of the brickwork, the water is so muddy as to ontionty ob- 
scure the work. The reason that clay is used instead of 
mortar for the brickwork, is that the latter would affect the 
eyes of the divers injuriously. 

When the first length of the shaft has been sunk to the 
surface of the river’s bed, 5ft. or 6ft. more of brickwork is 
built up on it, and the operation of excavating is proceeded 
with as before, until the shafts have been carried to the 
required depth. It is generally found necessary to proceed 
with the work without intermission, otherwise the sand is 
liable to settle down from the outside so firmly as to cause 
the shaft to hang or become fixed. 

Whatever the depth of sand in the bed of the river may 
be, it is only necessary to carry the shafts down so deep 
that they shall rest telew the level of the greatest scour— 
which, in some cases, has been found to be not less than 
40ft. below the bed; and in order to counteract the scouring 
effect between the piers of bridges, it is usual to sink a 
row of wells along each side of the bridge for its whole 
length, and to pitch the iritermediate spaces between the 
piers with large stones. A still further precaution against 
scour would be an apron of pitching, supported by a third 
row of wells, sunk at a distance of some 20ft. or 30ft. on 
the down-stream side of the bridge. This would counteract 
the scour at its point of maximum effect, which, owing to 
the afflux produced by the bridge, would be under the 
arches, and immediately below the down-stream face of the 
structure. 

Although not the invariable rule, wells as soon as sunk 
are filled with concrete or broken stone, and the inter- 
spaces, having been cleared out to a depth of 3ft. or 4ft., 
are also filled in with concrete or rubble masonry. ‘The 
wells are, however, occasionally left hollow, and are arched 
over, or covered with large nb of stone, upon which the 
superstructure is commenced. 

When it is determined to found on wells in situations 
where water has to be encountered, the course generally 
pursued is that of driving sheeting piles round the site of 
each pier, and filling the enclosed space with earth till it 
reaches the surface of the water ; the wells are then com- 
menced on the embankment thus formed, and sunk in the 
usual manner to the required depth below the bed of the 
river. 

Contrary to the natural expectation that wells built of 
brick and mud would prove, in trying situations, but an un- 
stable kind of foundation, there is ample testimony of the 
reverse being the case. In most Indian rivers, subject as they 
are to violent freshes, the scour is very great, yet it is in situa- 
tions where risk to the structure is most to be apprehended 


nowledge of architecture beyond what | 
| tion should not be given a trial in some favourable situa- 





from this cause that well foundations are so applicable, and 
prove so permanent. Some of the largest works on the 
Ganges canal, and more than one stupendous irrigation 
weir in the Madras presidency, owe their entire support to 
brick wells. 

The economy of founding bridges or river dams on wells, 
in preference to piling, would appear to be open to doubt ; 
but, in truth, the two methods admit of no comparison in 
point of cost ; timber of such a size and quality as would 
answer for piling can only be procured in particular dis- 
tricts, and the expense of transit by country bullock carts 
over bad roads is very great. Another radical objection to 
piling—and, in some situations, an insurmountable one—is 
the liability to destruction by white ants. Teak of good 
quality is the only timber that resists the attacks of this 
insect successfully, but even in India its expense is so great 
as to preclude its use in any situation where other material 
can be substituted. Well foundations, on the contrary, can 
be executed for much less than timber piling would cost, 
even in England, and there is no reason why its applica- 


tion. 





ON WIRE ROPES. 
By G.C. GreenwetL, F.G.S.* 

In most of the colliery districts, both in Great Britain and on the 
Continent, wire ropes are used for lowering into and raising from the 
mines the workpeople employed therein, as well as for bringing the 
coal to the surface. This description of rope, which had already 
been in use on the Continent, was introduced into this country 
about twenty-five years ago, and although, like everything new, it 
was at first looked upon with great distrust, it has, like everything 
good, eventually obtained general approval and use. The immediate 
predecessor of the wire rope for colliery winding was the flat hemp 
rope, consisting sometimes of four, and sometimes of six, ropes laid 
side by side and stitched together; and this form of hemp rope was 
the successor of the round hemp rope used, within the memory of 
the writer, to draw coals in the north of England. 

The flat hemp rope was first introduced to put an end to the 
whirling about of the load which resulted from the use of the round 
rope, before the era of guides or conductors in shafts; and after 
this last great improvement in mining economy, the flat rope was 
retained on account of the advantage which the comparatively 
small diameter of the first coil, and the increasing diameter as the 
load ascended the shaft, was found to afford to the winding engine. 

The first form of wire rope used in collieries for winding up 
shafts was flat, in order in some degree, i suppose, to retain the 
advantage to the winding engine above referred to, and also, 
probably, as far as possible to enable the same rope drums to be 
retained without alteration. The thinness, however, of the flat wire, 
as compared with the flat hemp rope, diminished materially the 
advantage to the engine gained by the alteration in diameter of the 
rope roll as the rope coiled on or off. Another reason for the appli- 
cation of flat ropes might also be traced to the general nearness of 
the winding engines to the shafts. Be this as it may, it was, as 
nearly as I can now recollect, seven or eight years after the intro- 
duction of wire ropest that round wire ropes were used in winding 
shafts, and even yet some mining engineers are found to give a 
preference to flat. 

For a reason already given, namely, the nearness of the winding 
engine to the shaft, there are many cases where round wire ropes 
are almost inapplicable. While on this subject I may, however, say 
that I have in some cases, where the engine is near to the pit, 
arranged for the round rope to coil upon itself, in one case with 
somewhat heavy loads and quick winding: in this case the cage 
with two tubs of coal weighed about 50 cwt., the rope weighed 14 lb. 
to the fathom, and the depth of the pit was about 170 fathoms; the 
drum was 13}ft. in diameter, the engine had two 26in. horizontal 
cylinders, first motion. In those cases where this coiling on is prac- 
tised it might naturally be expected that, as the rope eoiled against 
the plate or shillboard of the drum, it would grip between the last 
coil and the plate, and so soon exhibit fraying or grinding at this 
place. Such, however, is not the factin my experience. I have 
found that ropes treated in this manner always did their fair amount 
of duty. 

Many years ago the writer saw a spiral drum, in the old round 
hemp rope times ; and now there is partially introduced an exten- 
sion of this plan, applicable to round wire ropes, the object being to 
give to round ropes certain flat rope advantages. Theoretically the 
idea is undoubtedly right; the practical value of the result will be 
a simple matter of pounds, shillings, and pence. 

I shall now give a few instances comparative of the costs of flat 
and round wire ropes, and I give these from instances under my 
knowledge, where the near approximation in the depths of pits and 
periods of observation gives a fair basis for comparison. 

1. Depth of shaft, 73 fathoms; flat wire rope 18 lb. to the fathom ; 
coal lifted, 17 cwt.; price of rope, 70s. per cwt.; cost per ton of coal, 
0211s. 2. Depth of shaft and weight lifted, same as last; flat 
wire rope, 20 lb. per fathom; price of rope, 70s. per cwt.; cost per 
ton of coal, 0°252s. 3. Shaft and weight as above; round;wire rope, 
15 1b. per fathom ; price of rope, 56s. per cwt.; cost per ton of coal, 
0-083s. 4. Depth of shaft, 80 fathoms; round wire rope, 8 lb. per 
fathom; coal lifted 6 cwt.; price of rope, 56s. per cwt.; cost per ton 
of coal, 0°143s. 5. Depth of shaft, 90 fathoms; round wire rope, 
15 lb. to fathom; coal lifted, 17 cwt.; price of rope, 56s. per cwt.; 
cost per ton of coal, 0:099s. 

The average of the above gives as the cost per ton of coal, for 
flat wire ropes, 0*231s., and for round, 0°108s. It will be observed 
that since the above data were obtained a large reduction has been 
made in the price of wire ropes. Assuming (what I have no reason 
to question) that the quality and durability of the ropes are equal 
to what they were at that time, the cost per ton of coal would be 
reduced to 0°158s. for flat, and 0°069s. for round ropes for such 
depths as above. 

shall now proceed to make a few observations upon the work- 
ing loads of pit ropes, a subject in my opinion deserving of a much 
greater amount of attention than it has hitherto received, and the 
more especially when we take into consideration the already great 
and continually increasing depth of our coal shafts. The usual 
calculation for the adaptation of the size of a wire rope to a given 
working load is to divide the weight in cwts. at the pulley, when 
the full cage is leaving the pit bottom, by four in the case of flat, 
and by five in the case of round ropes, the quotient in each case 
giving the size of the rope in pounds weight per fathom. Thus, 
suppose the depth of a pit from the pulley to the bottom to be 
100 fathoms, the weight of the cage and full tubs 50 cwt., z the 
weight of round rope in lbs. per fathom— 
100z 
112 + 50 
s2= = 12°18]b. per fm. 
5 

The reason for making this difference between flat and round 
ropes is obvious, and I rather feel inclined to doubt if sufficient 
difference is made. There is in the first place allowance to be 
made for the weight of wire used in the stitching, which is no con- 
tributor to the strength of the rope, but the reverse, being of itself 
so much dead weight thrown upon the strands ; and in the second, 
what is of still more consequence, there is the great difficulty to be 
surmounted of getting the strain exactly and equally distributed 
over each of the ropes sewed together. I have known instances of 
flat wire ropes breaking very unaccountably when almost new, and 
am much inclined to attribute this to the cause last named. There 


* Read before the Manchester Geological Society. 
+ I think among the first round wire ropes used for winding was one at 
Marley Hill Colliery, Durham, in 1847 
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is, however, an element in the calculation of the strength of ro 
which does not seem to have been taken into account, but which I 
think is of sufficient importance to deserve mention in this paper. 

We will suppose a case in which the working load has been 
required to be drawn up the shaft at double its former speed, and 
that, for the purpose, an engine of the necessary increased power 
has been — we have here the working load the same as 
before, and, therefore, in accordance with present practice, we would 
make no alteration in our ropes, forgetting, apparently, that whereas 

we formerly had say fifty horses tugging at them, we now perhaps 
have 150. Under ordinary circumstances, when the cage in the shaft 
has attained its full speed, there is probably only the additional 
friction added to the strain on the rope when the speed is high 
as compared with when it is low; but from tho lift up to the 
time when the maximum speed is attained (which is precisely 
when almost all wire ropes break), there is, of course, a far greater 
strain put upon the rope by the increase in the size of the engine. 
Also in case of any irregularity in the guides whereby the cage is 
impeded, the whole additional power of the engine is brought to 
bear upon the rope. 

I am not prepared to give an opinion as to the exact degree in 
which this element should be considered, but having introduced it, 
it may, perhaps, by rope makers, be thought worth attention. If 
we could rely upon perfect uniformity in the composition of the 
wire of whieh ropes are made, my impression is that they might 
with advantage be used considerably lighter than they are; and 
that it is to the great margin that exists between the breaking 
strain and the working load we are to attribute the want of a more 
scientific adjustment of the rope to the load. 

From much observation of the performances of wire ropes at 
different collieries, 1 am under a very strong belief that time rather 
than strain is the great enemy they have to contend with ; and I 
think the experience of others will bear out the fact that any wire 
rope will, during its service, wind a very much larger quantity if 
the daily quantity is large than if it is small. From one to two 
years may (with a few exceptions) be taken as the term of duration 
of pit ropes, whether they draw 400 tons per rope per day, or whether 
they draw only 100. 

Is this deterioration produced by time to be attributed to rusting 
of the wire? or to a crystallisation, produced by its motion over the 

ulley and drum? or to some natural tendency, not yet accounted 
~ of iron to become crystalline? If produced by the first process, 
it is clear that a careful oiling of the rope will, to a certain extent, 
prove a remedy. If by the second, the durability of the rope 
would be proportioned to the amount of work performed, which is 
not the case. The third process is, I think, the principal cause of 
deterioration, although it may very possibly be aided by the other 
two, for I have frequently observed that the wire of an old rope 
has lost much of its flexibility and toughness, and become com- 
paratively brittle. As bearing upon this point, it would bs very 
interesting to know if this tendency to crystallisation exhibits itself 
in wire ropes not subjected to motion, such as, for instance, are used 
in suspension bridges. 

If, as has been already stated, it is correct to estimate 5 cwt. as 
the working load of a wire rope rope weighing 11b. per fathom, it 
is clear that to the end of 5 cwt. of such a rope no working load 
can be safely appended ; and the length of such a rope would be 
560 fathoms, and the same holds true of any size of rope. From 
this we arrive at the following result, viz., that the working load of 
any rope is the weight of the difference between its length and 560 
fathoms; for instance, that the working load at the depth of 100 
fathoms would be 460 times the weight of the rope in pounds per 
fathom. We have ropes working in shafts 300 fathoms in depth; 
and supposing such ropes to weigh 15]b. to the fathom, the working 
load should not exceed 260 X 15 = 3,900Ib., or 35cwt. This 
points very forcibly to the substitution, at great depths, of steel for 
iron wire ropes; and to the growing necessity there thus becomes 
for great attention to the production of a steel wire rope of more 
reliable character than that yet manufactured. 

I have not much experience in steel wire ropes; the only impor- 
tant one which I have used was employed in working an under- 
ground engine bank, by means of an engine at the surface: in this 
case the depth of the pit was 240 fathoms, the plane was 400 yards 
long, dipping other 90 fathoms from the shaft down to the face. 
This rope, was, however, quite satisfactory, and if one rope can be 
made good, no doubt equal care would make all equally so. For 
pits, the depth of which exceeds 150 fathoms, the ropes on the Con- 
tinent are tapered. The want of elasticity of wire ropes renders 
araple power in the machinery absolutely necessary ; for when the 
engine is weak in proportion to the load to be raised, it—particu- 
larly in the case of single cylindered engines—is impossible without 
starting the engine quickly to get over the centre; this, therefore, 
points to the superiority of double cylindered engines for wire ropes. 
Many attempts have been made to apply springs to wire ropes, but 
most of them hitherto have been unsuccessful. The volute steel 
and the india~rubber spring have both been applied to the end of 
the rope next to the cage, but they only are of use as regards the 
load itself at the start. A spring to be of real use should have its 
influence not only over the mere cage and coals, but over every- 
thin: lifted or strained by the engine from the drum to the bottom 
of the pit. This requirement is beautifully fulfilled at the Chauffeur 
pit of the Compagnie d’Anzin, near Valenciennes, the depth of 
which is 350 fathoms, by an arrangement which I went up to the 
pulleys toexamine. The pulleys there are suspended from inverted 
coach springs which give a considerable amount of vertical play; 
but the utmost required seemed to be about six inches; this, of 
course, is equal to twelve inches upon the rope, and is, as before 
stated to be requisite, equally distributed over the whole length of 
the rope; upon this spring, every stroke of the engine was 
observable, 

It seems preferable in all cases to have rope drums covered with 
wood, bolted to the planes, care being in all cases taken to have 
the bolt heads sufficiently countersunk ; and as it is of the utmost 
consequence that the pulleys should be perfectly smooth and round, 
they should be turned up ina lathe. The greatest care should also 
be taken that the pulley is set perfectly true. If there are twelve 
turns of the rope when coiled on the drum, the centre of the pulley 
should be at right angles to the first turn, but the plane of the 
pulley should point to the middle of the coil, say between the sixth 
and seventh turn; and care should be taken that the U of the 
pulley should be so wide as to allow the rope, when at either end 
of the coil, free entrance and exit. If the circumference of the 
ep were made of wood it would, no doubt, be of advantage to 
the rope. 

With one romark I may close this paper. There have, I think, 
come under my notice, practically, wire ropes of all kinds and sizes, 
made by most of the manufacturers, and to their credit be it spoken, 
I have never yet discovered the employment of a spurious or low- 
class material in the construction of these ropes. As mines are in- 
creasing in depth I would counsel them to endeavour, if possible, to 
increase the value of their manufacture by improving its strength in 
& greater ratio than its weight, whether by the substitution of steel 
for iron wire, or of tapering for uniform ropes, or by the combina- 
tion of both, I leave them to determine. 








Tue Nortu-Eastern Derences or Piymouts.—A bill is now 
passing through Parliament to enable the Secretary for the War 
Department to lay down and use a tramway or temporary railway 
across highway and turnpike roads in the county of Devon situated 
in the parishes of St. Budeaux, Tamerton Foliot, and Egg Buckland, 
to connect the sites of the several forts or batteries, and to obtain 
sanction for the use of a locomotive engine for the drawing and 
propelling of wagons and trucks during the construction of the 
works of defence referred to. The bill seeks for powers to make and 
continue the tramways if necessary, and provides for gates to be 
made to fence in the tramway or miineel, and for persons to be 


employed to attend them. Provision is also made for compensation 
for loss of tolls which may be shown to have been occasioned by the 
tramway, and the duration of the powers sought to be conferred by 
the Act is fixed within three years after it may pass. 





STATISTICS OF THE ATLANTIC CABLE. 


On the eve of a second expedition to attempt to unite England 
and America by means of a telegraphic wire—the success or failure of 
which expedition will soon be a matter of history—a statistical 
description of the present cable will be read with interest, and will 
form an important page in the scientific chronicles of 1865. 

The conducting medium of the new cable consists of a strand of 
seven wires of very pure copper, every length of which was carefully 
tested before adoption, copper varying in conducting power from 
forty-five to one hundred per cent., having, according to Professor 
Thomson, been hitherto indiscriminately used for such purposes. 
The total length of copper wire used in this strand is}16,000 miles, 
weighing 300 lb. per nautical mile, and forming a conductor of larger 
dimensions than has yet been used in any submarine cable, for 
which reason it can be worked with the very weak power of twenty- 
five or thirty cells of Daniell’s battery. The conducting part of the 
cable of 1857_was also a strand of seven copper wires, but of the 
twenty-two gauge, the strand itself weighing 106 Ib. to the nautical 
mile, or about two-thirds less than that in the presentcable. In the 
first cable the strand was about the sixteenth of an inch in diameter, 
formed of one straightly drawn wire, with six others twisted round 
it, so that it was almost impossible that a fracture could occur in all 
of them at the same place; it would also stretch twenty-five per 
cent. of its length without breaking. The extra weight of copper 
in the new cable over that in the old one, is 200 tons, and its con- 
ductivity bas in all instances been higher than required of the makers, 
in the specification. 

In the old cable the gutta-percha coatings were at once applied 
to the bright copper strand ; in the new one the strand first received 
a coating of Chatterton’s com d, which fills all the interstices in 
the copper, and causes it to adhere with the most surprising tenacity 
to the exterior coatings of gutta-percha, wherefore no strain on the 
cable can possibly loosen the inner wires to a sufficient extent to 
endanger the insulation. 

Four coatings of purified gutta-percha have then been applied 
alternately with four coatings of Chatterton’s compound; these eight 
coatings having an aggregate length of 18,400 miles, and increasing 
the diameter of the core of the cable to half an inch, these insulating 
substances weighing 400 1b. per mile. The first cable had three 
coatings of ea only, which weighed 261 lb. per mile. 

The core has then been covered with a serving of soft jute yarn 
saturated with ten. This was wound round it in ten strands, the 
aggregate length of which is 23,000 miles. The first cable was 
tightly wound round with hemp, saturated with a mixture of pitch 
and tar. The advantage claimed for the former method is that, any 
fault in the core which may develope itself after it has successfully 
passed its first test would be promptly detected, because the wet 
conducting surface in contact with the gutta-percha, would permit 
the leakage of the current, whereas the tarry serving might tem 
rarily have sealed and hidden the fault till after submersion. The 
hempen serving in each case adds considerably to the strength of 
the cable. 

The iron wire used in the outer sheathing is -094 of an inch in 
diameter, and of very homogeneous character. Its breaking strain 
is a little more than 1,000 lb.; it is elongated 15 per cent. by an 
average strain of 980 lb., and the total length of this wire used for 
sheathing the cable is 23,000 miles. Each of these wires has been 
covered with five strands of Manilla yarn, well soaked with pitch, 
oil, tar, and a little india-rubber, the strands having a total length 
of 115,000 miles. The ten strands of hemp-covered wire were then 
wound in an extended spiral round the padded core already 
described, bringing the total size of the finished Atlantic cable up to 
a diameter of one inch and an eighth. In the first cable the central 
core was protected by eighteen strands of bright charcoal iron wire, 
each strand the same size as the internal — conductor, and 
composed of seven iron wires. This iron sheathing had no protect- 
ing coating to retard the corrosive action of sea-water—indeed, it 
was considered to be unnecessary, as the gutta-percha covering 
when once laid would be ‘‘as permanent and durable, in the 
absence of a high temperature and air, as the gum in the mummy.” 

The best means of protecting iron from the corrosive action of 
sea water is a question greatly affecting the commercial interests of 
all the large telegraph companies. Zinc will, to a certain extent, 
protect iron, still this is only substituting a dearer metal for a 
cheaper, whilst but temporary protection is given. In pure air the 
oxide of zinc on a galvanised iron wire is unalterable and insoluble, 
and protects the rest of the metal from further action. In impure 
air, impregnated with acid vapours, such, for instance, as the 
sulphurous acid contained in copper smoke, this oxide of zinc is 
acted upon aud changed into a soluble salt, washed away by every 
shower of rain. The iron is next attacked, the wires dwindle down 
to the size of knitting needles, and finally break. In submarine 
cables the iron or zinc sheathing is quickly dissolved in the shape of 
chloride, rendering the cable very weak in the course of a few 
years, consequently liable to b when apy attempt is made to 
raise it for repairs. 

Besides the ineffectual character of the protection to cables given 
by zinc, there is a graver objection to its use in the deep sea portion 
oh the Atlantic cable. Galvanising the iron greatly and irregularly 
affects its breaking strain, and it would not be judicious to sacrifice 
apy of the strength on which the cable relies for submersion in 
safety. 

In many instances, as in the first Atlantic cable, no attempt is 
made to combat the ovil, and in other cases, as in the second 
Atlantic cable, the partially effectual — of twisting a mass of 
tarred hemp round the cable is tried. ‘his bulky mechanical remedy 
bears no analogy to the simpler method of protecting iron wire in 
air, besides which it is not effectual. Several cables have been 
raised destitute of all traces of their original hempen coating, and one 
was raised only a few days - which had been immersed only 
three or four years; this one lost nearly all its hemp and iron. 
It is found that lead and its principal alloys are absolutely insoluble 
in sea water, because of the sulphates contained in the latter. 
Many attempts have been made to coat iron with solder, type metal, 
and other alloys containing a large proportion of lead, but failure has 
always been the result, because of the great liability of the new coati 


kept up, so that any fault Sosdogiog itself up to the moment it 
begins to be laid will be instantly detected. The cable has also been 
tested in pressure tanks, at a temperature of 75 deg. Fah., in lengths 
of one knot, and in all instances with the most satisfactory results, 
since pressure is found to improve the insulation. Making the 
‘“‘joints” which connect each length of cable, is the most delicate 
operation connected with the manufacture of submarine cables. In 
© Atlantic cable these joints have been tested under warm water 
as soon as made, and kept under water for twelve hours or mo 
then tested again. They have then been covered with a neat ot 
Chatterton’s compound, followed 7 a testing, until by intricate 
calculations it has been discovered they almost equal, in electrical 
integrity, the rest of the cable, under the severest tests from power- 
ful currents. In fact, such is the excessive care that has been taken, 
that joints were rejected and cut out, although of superior integrity 
to those in the best existing cables that have been in use for years. 
Throughout the whole course of its manufacture, the cable has 
been kept almost always under water, and has finally been secured 
by lock and key, under water, in tanks, on board the Great Eastern, 
the electrical tests still being continued through the whole length 
of the cable. The finished cable elongat ‘ae three per cent. 
without breaking. The specific gravity of the first Atlantic cable 
in air was 20 cwt.; in water 13:4 owt. per nautical mile. The 
present cable weighs 34 owt. in air, and 14 owt. in water, 
although larger and stronger than the first. At the same time it 





has a larger surface, and is consequently “ “1 toa ter strain 
from currents of water than the former. The bi strain of 
the first cable was four tons, and “some pieces bore a t strain 


of more than five tons without breaking.” The new cable will 
stand a strain of 7°75 tons. The contractors having so much at 
stake in the enterprise, it is not to be wondered at that the greatest 
care has been taken throughout in the manufacture of the cable, 
and such was the celerity gradually attained, that it was at last 
turned out with much regularity at the rate of eighty miles a week. 

The deep sea portion of the Atlantic cable, it is supposed, will 
rest upon a tranquil bed at the bottom of the ocean, too deep to be 
distur! by storms or currents, and “the wish being father 
to the thought,” it has been suggested by the directors that it will 
probably soon be encrusted and cemented in the Diatom deposits. 
The shore ends, however, certainly have to encounter dangers from 
the anchors of ships, from the heavy waves of the Atlantic, and 
from other disturbing causes, wherefore these portions of the cable 
must be made heavier and stronger than the deep sea length. The 
shore ends of the Atlantic cable consist of the original core and iron 
sheathing. Three galvanised iron wires, nearly a quarter of an 
inch in diameter, are then spun into a strand, and twelve of these 
strong strands are wound round the original cable, which, how- 
ever, first receives a thick additional covering of hemp. These 
shore ends are 2}in. in diameter, tapering down in size over the 
last 500 yards, till it is joined to the smaller deep sealength. The 
shore ends weigh 20 tons to the mile, the Valentia portion being 
twenty-five miles long, and the Heart’s Content end five miles, deep 
water being quickly reached off the latter place. The shore ends 
are manufactured by Mr. W. T. Henley. In the first cable ten 
miles of shore end were made for submergence in Trinity Bay, and 
fifteen miles for the coast of Ireland. These were lin. in diameter, 
weighing upwards of 7 tons per mile, and encased by twelve solid 
charcoal-iron wires of number one gauge, diminishing gradually in 
size into numbers two and three, till the deep sea portion was 
reached, The strong ends tapered gradually through about half a 
mile, into the main cable. The gutta-percha casing, and serving of 
tarred hemp, were also thicker upon these shore ends, as well as the 
outer iron coat. 

Last Saturday the Great Eastern was moved from her moorings 
in the channel of the Medway, as the Atlantic cable and tanks on 
board made the vessel draw thirty-two feet of water, so that her 
keel nearly touched the bottom and she could no longer be allowed 
to swing at her anchors. In the Medway it was, con rr im- 

ible that she could take in her supply of coal, which will sink 
er about another eighteen inches. hen all the equipment for the 
enterprise is on board the Great Eastern will draw about thirty-three 
feet, and have a cargo of about 20,000 tons. On Saturday the 
government paddle steamer Porcupine, and the Admiralty yacht 
Vivid, with several other excursion steamers, accompanied the Great 
Eastern to her new moorings, about four miles beyond the Nore 
Light, where there is plenty of depth of water. Mr. Brockman, an 
experienced Queen’s pilot, performed the difficult task of guiding 
her from her first moorings. The engines worked easily at about 
half speed, and performed the distance without let or hindrance. 
The apparatus for paying out the cable is now being mounted on 
board, aud it works easily with a strain of 220 lb., the dynamometer 
used in testing the strain being one that has been well tried in lay- 
ing other cables. 

The Great Eastern, on starting, will have the Heart's Content 
shore end, as well as the deep sea cable on board, the latter portion 
coiled in three huge water tanks, respectively 51ft., 58ft. 6in., and 
58ft. in diameter, the largest being placed amidships over the boilers. 
As the cable is paid out it is expected that the ship will be kept pro- 
perly ballasted i the admission of water into these tanks. Through- 
out the voyage there will be little strain on the engines of the Great 
Eastern, since it is not intended that her s shall exceed six knots 
per hour on an average, at which speed, with moderately fair weather, 
she is expected to steam from near Bray Head, Valentia, to Heart's 
Content, in Newfoundland, in twelve or fourteen days. The captain 

Mr. Anderson) and his officers have all been chosen from the 
unard service, all connected with the expedition being picked 
men. 

The finished shore end is now being coiled on board the Amethyst, 
by which vessel it will next week be laid from Valentia, the end 
being retained in readi for connection with the main cable on 
board the Great Eastern. Everything promises that all will be in 
readiness to start on the expedition on or before Saturday next ; 
and all must wish success to the promoters of the great lottery that 
may be attended with such beneficial results to the world. 








Trape in Paris.—The strikes which have lately taken place in 
various trades still cause perturbation in the manufacturing districts. 
It is not a demand for an increase of wages that is fe so much 


as that the men should cease to work. Under this pressure the 
facturer cannot extend his operations, and it is consequently a 





to strip off. The patent records show that many have tried to over- 
come the difficulty, among others Professor Callan, of Ireland, and 
Mr. Harrison, of Haverfordwest. The experiments of the latter 
were especially directed to securing the adhesion of the coating, but 
were only partially successful, but he found that wires of small 
diameter, like those used to protect the first Atlantic cable, could be 
effectually covered, so as to stand rough twisting and bending, 
without losing their coating of lead. Notwithstanding this, the best 
method that has as yet had any practical test has been adopted for 
the ay Atlantic cable, the permanency of which can only be 
decided by experience. 

The aggregate length of the different materials employed in the 
construction of the present cable, which is 2,300 miles long, is 
172,500 miles, or as much ag would put seven girdles round the earth. 
The amount used in the first cable, which was 2,484 miles long, 
was 332,500 miles, or as much as would engirdle the earth thirteen 
times. The increased length of the material used in the latter cable 
was caused by use of iron strands for sheathing, in the place of 
single wires. The standard of insulation of the new cable was fixed 
at 150,000,000 of Siemens’ units of resistance, and every length of 
the core manufactured by the contractors, the Telegraph Construo- 
tion and Maintenance Company, has exceeded this excessively high 
standard. The core was required to give this insulation at a tem- 
perature of 75 deg. Fah., which rendered the trial the more severe, 
as the insulating power of gutta-percha diminishes with its rise in 
temperature. From the first formation of the core to the time it has 
been into cable, and coiled in the tanks on board the Great Eastern, 
constant electrical tests of the most searching character have been 





serious loss to him, while it is no benefit to the operative. On the 
contrary, it is well-known that at the close of every strike not only 
are there fewer hands employed, but the less skilful, the less indus- 
trious, and espeeially the most disorderly, are refused employment. 
There are many workmen at this moment who, in consequence of 
the strikes, are seeking employment instead of, as they expected, 
receiving higher wages. These classes have stil] to learn that wages 
cannot ed by an Imperial decree, like the salary of a public 
functionary ; and that wages can only be regulated by the amount 
of work to be accomplished and the number of hands who offer for 
it. A competent authority defined it very pithily by saying, “‘ When 
two masters run after one workman wages rise. When two work- 
men run after one master wages fall.” Trade in Paris has been 
injured by strikes, and it is feared that the same is about to take place 
at Lyons. This is the more to be regretted as a recovery from the 
late dulness is observable in the cotton, woollen, and linen manu- 
facturing districts. Silk manufacturers complain of the exorbitant 
price of the raw material. Skilled mechanics find employment in 
the manufactories of Paris. One establishment is —as an 
order from Russia for twenty horizontal steam engines of 2-horse 

wer each, and for Siberia a complete set of mining apparatus. 
There is an —- course of —a oe of @ horizontal 
steam engine of 12-horse power, four machines com » 
five air pumps, and twelvesmall steam engines for a — 
at Berlin; seven steam engines, of 50-horse power each, for Switzer- 
land, to be fitted to the like number of boats navigating the lakes ; 
and a horizontal machine, 25-horse power, with four hydraulic 
presses and their pumps, for Spain. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


ON IMPROVEMENTS IN HEAVY TOOLS FOR GENERAL ENGINEER- 
ING AND IRON SHIPBUILDING WORK. 
By Mr. Jawzs Fuxrcuesr, of Manchester. 
(Concluded from page 388.) 

nz machineshownin Fig. 1 is capable of planing articles 10ft. wide 
and 10ft. high. The racks on the underside of the tables B, B, are 3in. 
pitch, with stepped teeth, #8 shown enlarged in the plan, Fig. 1; 
the wheel E working into the rack is 3ft. 9in. diameter at the pitch 
line, and is driven by 4 smaller pinion F, the large wheel E being 
only for the purpose of transmitting the power from the pinion F to 
the rack, By this arrangement the large wheel E has a better hold 
upon the rack, and a steadier motion is obtained; and also the 
pulleys and driving gear G can be placed entirely behind the face 
of the uprights H, so as to leave the front of the machine perfectly 
clear, that the straps may not be in the way when taking the 
work off andon. The pulleys G being below the ground line may 
be driven by a horizontal underground shaft at the back of the 
machine, and no straps will then be visible. The writer has made 
machines of this description with beds 40ft. long to plane work up 
to 14ft. in width, the beds of which were made in two halves, 
which are jointed longitudinally with a projection on one half 
fitting into a corresponding recess in the other, and securely 
fastened by bolts at intervals throughout the entire length. 

This machine is particularly well adapted for planing armour 
plates. ‘T'wo plates can be planed at once on each table, one being 

laced upright and the other horizontal, so as to be operated upon 
. the tools on the cross slide and the upright at the same time; or 
while two plates are being planed on one table, the workman may 
be fixing two more on the other, and thus keep the machine con- 
stantly employed. One workman is sufficient to attend to both 
sides of the machine, thereby saving labour. By having a stationary 
table fixed at one side of the bed, upon which the four ends of four 
other armour plates are bolted, and adding an angle bracket and 
slide rest upon one of the moving tables, the four ends are planed 
at the same time. 

The slotting machine, of which the engineers in Glasgow can 
justly boast the heaviest examples, was originally introduced for 
cutting small wheels, levers, &c., mostly for self-acting mule aud 
loom work; and was afterwards adapted to a great variety of work 
by the application of a circular tatle, which was an improvement of 
the greatest importance, especially in large machines for slotting or 
shaping large cranks or other similar work ; this is now done to such 
perfection as to require merely drawfiling and polishing to give the 
work a perfect finish. Many kinds of quick return motions have 
been employed for the purpose of saving time in the return stroke 
of the tool, and to give it a regular and steady movement in the 
cutting direction. Of these the principal are the eccentric wheels, 
the eccentric motion, and lastly the lever motion, which makes an 
excellent and steady movement, and is now very much applied to 
shaping machines. 

One of the large slotting machines made by the writer has a 
stroke of 3ft,, and the framing is capable of taking in an article 
12{t. diameter ; it has compound slides and a self-acting circular 
table 6ft. diameter. The ram moves in a vertical slide, which can 
be raised or lowered to suit the depth of work on the table, so as to 
form a support to the ram when taking a heavy cut. The motion 
applied to the tool slide is the lever and connecting rod, arranged 
so as to gain power and give an almost uniform motion in the 
cutting direction, and an accelerated speed in the return stroke. 

A difference of opinion exists as to the best form for construeting 
slotting machines, whether with the double standard, or the pro- 
jecting single frame. For machines required to take in a very large 
diameter, the writer would give the former plan the preference. 

Figs. 4, 5, and 6, show a double lever 
punching, shearing, and angle - iron 
cutting machine. The strong hollow 
cast iron frame A, A, is planed at each 
end for the reception of the punching 
slide B, and the shearing slide C. The 
machine is put in motion by a steam 
engine D, Fig. 11, fixed upon the out- 
side of the framing, and connected to 
a crank pin in the fly-wheel E, driving 
by the pinion F on the first motion 
shaft into the large wheel G, Fig. 12, 
which has cams H cast on each side 
in opposite positions, so as to actuate 
the levers K, K, alternately. These 
cams are provided with circular rol- 
lers, which run against the underside 
of the levers K during the operation 
of punching or shearing, and thus pre- 
vent any scraping or friction of the 
surfaces in contact. The levers K are 
of wrought iron, steeled where opera- 
ted upon by the cams and where they 
work in the slides B and OC, ,having 
the pins I for their fulerums. The 
punching slide 3, shown enlarged in 
Fig. 6, is provided with a block J, 
which can be drawn out from under 
the end of the lever to throw the 
punch slide out of gear, At the shear- 
ing end C, shown enlarged in Fig. 4, 
a 4 an adjustable stop L is added immedi- 
4 RS” ately in front of the shears, for hold- 
ing down the plate while shearing, 

RS ~ and thus causing it to be cut square 

Wat Ae on the edge ; this takes the strain of 

 GGGJGG MH" holding down the plate from the work- 

man, and prevents short pieces of 
metal from getting down between the cutters and breaking the 
machine. 

Upon the end of the centre shaft is forged an eccentric M, Fig. 10, 
working into a block in the ram N, the lower end of which is pro- 
vided with suitably shaped cutters for shearing bars of angle iron O, 
This slide is placed at an angle of 45 deg., and has also a disengaging 
motion, so as to be thrown out of gear while a long bar of angle 
iron is being put between the cutters and set to the proper place or 
marks for being cut off correctly. This slide may also if required 
be placed in a vertical position for cutting straight bars. In cutting 
long bars of bent angle iron, howeve:, with the slide N placed in a 
vertical position, one portion of the bar would project either 
upwards or downwards at an angle from the ground, and would 
consequently be very awkward for the workman to hold; but by 

lacing the slide at an angle, as shown in Fig. 10, the bars are kept 
n a horizontal line parallel with the ground while being cut. 

This machine possesses all the advantages of the old lever 
machine and the eccentric machine combined ; the former of which 
has long been acknowledged to be the most simple and useful. The 
cams H, Fig. 12, are constructed of such a shape that the operation 
of punchiug or shearing is completed and the slide returned to the 
top in half a revolution of the machine, the whole slide remaining 
stationary during the other half revolution while the workman is 
adjusting the plate for the next stroke. This enables the machine to 
be worked one-third quicker than eccentric machines, and still leaves 
the workman as much time to move the plate; since in eccentric 
machines the punch or shears is always being either raised or 
lowered, instead of being stationary during part of each revolution. 
The levers K, K, are left sufficiently long and heavy at the tail end 
to overcome the weight of the slides B und ©, and the friction of the 
punch or shears upon the work. Many of the old machines were 
made without rollers either in the lever end or in the cam; and in 
consequence of the wear which took place, the stroke of the punch 
or shears was gradually lessened until the worn out 3 had to be 
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these objections are entirely obviated; and instead of scraping the 
oil from the wearing surfaces the roller tends to keep it on. 

For the purpose of obtaining greater accuracy in dividing out the 
holes in bridge plates, boiler, or ship plates, a dividing table has 
been used, and machines have been arranged to punch several holes 
at once. This was certainly a great improvement upon the old 
method, since, in addition to the accuracy attained, very much more 
work was accomplished in the same amount of time. Still the work 
was not of a satisfactory description ; in punching the holes the 
iron is disturbed or fractured for some little distance round the hole, 
thus weakening the plate; and, in consequence of the taper which 
there must necessarily be in all punched holes, the rivets do not 
peng ont | fill up the space, especially when more than two plates 
are joined together. 

The faults of punched work above mentioned were so apparent 
when wrought iron bridge building became general, that they led to 
the introduction by Messrs. Cochrane of the multiple drilling 
machine, described at a former meeting of the Institution (see 
Proceedings Inst. M.E., 1860, page 201), for drilling a largo number 
of holes at once in —_ plates. 

It has been found desirable to make this principle of drilling 
machine more universal in its application, and a machine for this 
purpose is shown in Figs. 7 and 8. Thestrong base plate A A ex- 
tends the entire length of the machine, about 18/t., with three cir- 
cular openings along the centre line, large enough to admit the 
hydraulic cylinders CC, by which the tavle BB, carrying the 
plate to be drilled, is raised and pressed against the drills with the 
necessary force. The end frames D D are bolted to the base plate, 
and upon them are fixed guides adjusted to each corner of the table; 
they also support the girder EE, which carries the drill frames. 
The ends of the girder are fitted in planed grooves, and it is made iv 
halves, which can be set wider apart without altering the gearing, 
by inserting cast-iron packings of the requisite thickness and longer 
bolts at the joint F, Fig. 8. The two halves of the girder can also 
be turned with the drill frames inwards if required, and adjusted to 
a distance of 4in. apart for the two rows of holes and upwards. 

Each drill is held in a separate frame G; these frames are all 
bolted on the girder E, at the proper distance apart, by means of 
bolts, the heads of which are in ‘I’ grooves cast and planed in 
the girder. Two small projections on the drill frame G are 
planed to fit the recesses of these grooves, as seenin Fig. 18, and 
the drill frames G are thereby all held at exactly the same height, 
and are easily moved longitudinally to any position along the 
girder E. Each drill spindle is fitted with an adjustable tail pin and 
lock nut H, which receives the upward pressure of the spindle; and 
a conical bearing is provided at the lower end of each frame G, 
which prevents the drill spindles from wearing out of truth. The 
drills are ali turned parallel for a short distance at the upper 
end, as shown enlarged in Fig. 8, and fit in parallel sockets, 
which admit of short drills being adjusted to the same length as 
longer ones, by putting some small burrs or punchings from the 
punching machine, of the required thickness, into the drill sockets 





above the drills; and the drills aro fastened in the sockets by a set 
screw. 

Each drill spindle is driven at the top by a pair of spur mitre 
wheels I, 1, which may be described as each consisting of a short 
section of a 3jin. diameter twelve-threaded screw, of which tbe 
threads are about 12in. pitch; that is to say, each thread or tooth, if 
continued, would make one complete turn round its shaft in 12in. 
length. A long steel shaft J, 2}in. diameter, with a groove through- 
out its length, passes through each drill frame G and its vertical 
spur mitre wheel I, giving motion to each drill ——. This shaft 
is driven by a pair of strong bevel wheels K, Fig. 16, in the pro- 
portion of 14 to 1, the larger one being on the shaft J; and the | 
wheels K take their motion direct from the pulley shaft L, which is 
driven with pulleys 3ft. diameter and 6in. wide, and runs at about 
90 revolutions per minute, giving about 60 revolutions per minute 
for the drills. 

The application of the spur mitre wheels I, I, in this machine, 
for driving the drill spindles, enables the spindles to be arranged in | 
such a manner that they are capable of being moved to suit different 

itches of holes. In consequence, however, of the wheels I, I, 
ing 3fin. diameter, holes could not be drilled at a less pitch than 
dimension with a single driving shaft J; but another applica- | 
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tion of the same mode of driving is employed, by means of which 
the drill spiudles can be got to within 2jin. from centre to centre 
with the same diameter of driving wheels 1; this is effected by 
using two long steel driving shafts instead of a single one as pre- 
viously described, each shaft driving every alternate drill spindle. 

The hydraulic cylinders C, ©, Fig. 7, are similar to those of 
hydraulic presses, and aro used to raise the table with the work on it 
up to the drills instead of gearing, which would necessarily be 
much slower. A pair of strong 1}in. diameter pumps worked by 
eccentrics on a shaft, force water into an accumulator, which 
consists of an upright cylinder fitted with a piston properly 
weighted; and there is a self-acting apparatus which throws 
the pumps out of gear when the accumulator is full. The 
hydraulic cylinders are connected with the accumulator by a two- 
way cock; and on turning the water on, the table B eyecare dl 
rises. When the pressure is to be removed, turning the cock bac 
stops the pressure from the accumulator, and at the same time allows 
the water to escape from the cylinders, causing the table to fall 
immediately. The working pressure of water is about 3 cwt. per 
square inch, which produces a pressure of about 6 cwt. per drill. 
A plate is drilled in 12 to 15 minutes. A strong parallel motion 
gear M is fixed under the drill table B, to prevent it from lifting at 
one end when only the drills at the other end are being used, or 
when only one row is in use. 

These drilling machines are now being used by Messrs. Kennard 
for drilling the plates and bars required in the main girders of the 
new bridge to be placed over the Thames at Blackfriars. Tho truth 
of the drilled holes is so complete that when a number of plates 
with holes drilled for 1m. pins are put together indiscriminately, 
and four turned pins passed through the corner holes, the holes fit 
so accurately throughout the entire lot of plates that a pin lin. dia- 
meter can be driven through the lot at any hole with a light hand 
hammer. In consequence of this superiority of the work, a great 
diminution in the cost of labour takes place in putting the parts 
together, saving the drifting of the holes and the strain put upon 
the plate which necessarily takes place when rivetting punched 
holes In addition to this the fibre of the iron retains all its strength 
and tenacity, and there can be no doubt that the extra work of 
manufacture is fully compensated for by the greater strength of 
construction, and the decrease of cost in putting the plates together. 

Several other useful machines are constructed for bridge and 
shipbuilding purposes, amongst which may be named :—a machine 
for shearing plates up to lin. thick with revolving circular shears ; 
machines for planing plates with a travelling tool, and also with 
a revolving circular disc containing a number of tools; and 
machines for bending garboard strakes, angle iron, and deck beams 
for ships. wee 

A nut-making machine is shown in vertical section in Fig. 9; 
the principal features of which are the manufacture of nuts from a 
heated bar of iron at a single operation, by cutting off from the bar 
@ piece to form the blank, which is swaged into shape and the hole 
punched through it while still hot. Tho blank is powerfully com- 
pressed between the pair of swages while in the die box, before the 
hole is punched, in order to make the nut solid and to shape it with 
smoothness and precision; and the hole is then punched while the 
nut is still confined in the die box and under the heavy pressure of 
the swages, so that it is prevented irom bursting or straining during 
the operation of punching. The working of the machine will easily 
be understood. The end of the heated bar being pushed up to 
the stop B is cut off by the descent of the die box O, on to the 
stationary die J; and the blank cut off being enclosed in the die 
box C, is then subjected to severe compression by the descent of the 
upper swage I, which works within the die box ©, and fills it 
closely. The blank is then punched by the descent of the punch D, 
while still under compression in the die box C; and the finished 
nut is liberated by the rising of the die box C and punch D, while 
the upper swage I remains stationary and pushes the nut out below. 

The die box C is carried on the cross-head E, and consists of a cast 
iron block, into which is fitted the steel die, having a hole to corre 
spond with the shape of nut required to be made. The die is held 
down in the die box by a circular wrought iron plate or washer let 
into the recess in the top of the block. The upper swage Lis made of 
steel, and corresponds in size and shape with the die box in which it 


is to work; the upper end is enlarged, to prevent it from dropping 
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out when the die box rises. The hole drilled through the centre of 
the upper swage I, for the yunch D to work through, is made larger 
at the upper end, and small enough at the lower end for about half | 
an inch of its length to fit the bottom end of the punch D, which 
makes the hole in the nut. The bottom face of this swage I is 
slightly recessed, in order to form the impression of a washer upon the 
upper face of the nut. The lower swage or stationary die J is made 
of steel, and has also a hole through it centre for the reception of the 
burr punched out by the punch D. 

The end of the heated bar A is laid upon the rest F, which is fixed 
upon the cross-head I, that carries the die box; and as soon as the 
knocker G has passed from between the upper and lower swages, the 
bar is pushed forwards up against the stop B. The cam H upon the 
main driving shaft O of the machine then depresses the cross-head E 
by means of the lever K; and the blank to form the nut is thus 
sheared off from the end of the bar A by the die box C, and enclosed 
within the die box. For although the die box C, at the moment of 
beginning to descend, is filled by the swage 1], there is nothing to 
cause the descent of this swage until after the blank has been sheared 
off and enclosed in the die box; then the cross-head E. comes in con- 
tact with the check piece L, which presses upon the top of the swage 
I, and the further descent of the cross-head through the last portion 
of its stroke, thereby compresses the blank between the swages | and 
J, while still confined in the die box. The second cam M, upon the 
cam shaft O now drav s down the other cro-shead N, in which is fixed 
the punch D, for perfora ing the blank. Thecams H and M are so 
shaped that the punch is made to pass down through the blank and 
out again, before the blank is relieved from the pressure of the 
swages; so that the metal is strongly compressed both before the 
punching and during the whole time the punching is being performed 
After the punch has been withdrawn, the die box C is carried up 
again by the return motion of the cam H; and the finished nut being 
tight in the die box, would be carried up with it, but the swage I is 

revented from rising through more than haif tue stroke of the die 
os by means of the set screw P, which stops the ascent of the check 
piece L. The nut is thus pushed out of the die box by the swage I, 
and is ready to be knocked off Ly the revolving arm G, which is 
driven by bevel wheels from the cam shaft O. 

The dies, swages, and punch are so fixed to the machine that they 
can easily be removed and replaced by others of different sizes; by 
this means the same machine may be used for making nuts of various 
sizes and shapes. ‘Two of these machines have now been at work at 
the writer’s works in Manchester, for upwards of five years. With 
the aid of a good furnace from 15 to 20 cwt. of jin. or Lin. nuts can 
be produced in a working day of ten hours, the machine running at 
sixty revolutions per minute. All the nuts possess the same degree of 
accuracy in shape, the sides being parallel to each other, and the hole 
being punched perfectly central whilst the nut is under pressure in 
the die box. The iron is fed into the machine at welding heat, 
and the pressure put upon it by the swages in the die box has the 
effect of closing up the fibres of the iron, as seen in the samples ex- 
hibited, making the nuts very much stronger than those forged in the 
ordinary way by hand. The holes punched are pertectly clean and 
regular, and have no scale inside them to injure or chafe the threads 
of the taps, when being screwed. 

A bolt-heading machine, similar in some of its principal parts to 
the nut-making machine just described, is shown in a sectional plan 
showing the arrangement and operation of the dies and the heading 
swage. The dies A and B, which enclose the long end of the bolt C 
to be headed, are divided longitudinally down the centre, one halt A 
being carried by the stationary brackets D, and the other half B by 
the shearing slide E, to which a reciprocating motion is given by 
the cam F. At the outer end of the stationary die A is fixed a steel 
cutter I, of exactly the same form as the die A; and in a similar 
position in the shearing slide E is a corresponding steel cutter J, 

rojecting for the purpose of cutting off from the bar of iron the 

ength C for making the bolt. The dies A and B are made in short 

lengths, so that the total length can be increased or diminished by in- 
serting pieces of different thickness, whereby bolts can be made of 
any length from lin. up to 12in., the remainder of the space being 
filled up by packing pieces, and the whole firmly held together by 
the bolts G. 

The bar of iron for forming the bolt C, heated to a welding state 
for a short distance only at the end, and of the same diameter as the 
screwed portion of the bolt, is inserted between the dies A and B 
while open, and pushed in up to the heading swage H, the length of 
which is adjustable, so as to measure off the iron to the correct 
length for making bolts with different thicknesses of head. As soon 
as the bar is inserted between the dies, the shearing slide E carry- 
ing the die B and cutter J, being pressed forwards by the cam F, cuts 
off the length C for forming the bolt; the cutter and die B then 
remain stationary in this position, and hold the bolt C firmly between 
the dies A and B until the formation of the head is completed. The 
die box K is now moved forwards by the cams L and slide M, until it 
touches the face of the dies A, Bb, when immediately the centre 
ram N, carrying the heading swage H, is advanced by the cam O, 
and compresses the heated metal so as to fill the die box K, and form 
the bolt head, The heading swage H then remains stationary, while 
the die box K is drawn back c lear of the bolt head, when the swage 
also retires to its original position. The shearing slide E is then 
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Withdrawn by the cam F, leaving the bolt C in the stationary 





FIG.8. 


halt A of the dies; and a 
knocker P, actuated by a cam 
at the side of the large wheel 
R, Fig. 26, strikes the finished 
bolt, and discharges it from the 
dies. 

This machine makes about 
thirty strokes per minute, and 
is capable of producing a bolt 
at each stroke, provided it be 
supplied with the iron at a 
proper heat. The bar of iron 
is heated only at that portion 
which is to form the head, 
the remainder or bolt end being 
cut off cold. The object of 
this is to prevent the bolts 
from being scaled their whole 
length through t he action of 
the fire. Some sample bolts 
made by one of these ma- 
chines are exhibited to the 
meeting. The ram N carrying 
the heading swage H is acted upon the cam O. through the 
intervention of a lever S, through which the whole pressure is 
transmitted; and the bottom end of this lever is centred upon an 
oak beam fixed inside ths framing of the machine, which, being 
slightly elastic, prevents the machine from being broken in the 
event of more iron being inserted into it than is required to 
make the bolt head. In consequence of this provision, a bolt 
has been made, without breaking the machine, with a bead as 
much as 1,%;in. thick, when the dies were set to make it only jin. 
thick. Tis bolt is also exhibited to the meeting. 

There are a great variety of special tools, for railway and machine- 
making purposes, which the writer has been obliged to pass over, and 
which would form ample material for another paper. 

In conclusion, it may be remarked that the opinion is now universal 
that, without extraordinary strength, rigidity, aud power in tools, 
their work cannot be accomplished either quickly or well. Accu- 
racy in the manufacture of tools, and their universal application, 
have had a great effect in the perfection of the work executed, and 
in the facility and economy of its performance. By the assistance of 
gauges for different parts of machinery, the advantages of engineer- 
in g tools have been more fully realised; and no engineering work, of 
— magnitude, need now remain unaccomplished for want of 
tools. 

Notwithstanding the length of time during which the improvement 
of tools has been in progress, and the great advance that has been 
made, it may be said that at the present time there is a wider field 
for improvement than ever, and a constant and increasing demand 
for tools of novel construction for special purposes. 


Sir Witt1am Armstronc on THE Hercutes Taroer. — The 
following bas been addressed to the editor of the 7imes:—“ Sir,— 
The Admiralty have certainly achieved a success in the Hercules 
target, so far, at least, as resistance is concerned, and it will 
be interesting to enquire what prospect there is of this target 
withstanding still heavier artillery than that used against 
it in the recent trial at Shoeburyness. In your account of 
this experiment it is stated that ‘although the victory remained 
conspicuously with tho target, yet it is beyond a doubt that the very 
reverse of this result would have happened had the 600-pounder 
had been tried against it instead of the 300-pounder.’ I am sorry I 
cannot quite concur io this opinion, Powerful asthe 600-pounder has 
proved itself to be, I confess I have great doubt of its obtaining the 
mastery over the Hercules target, unless the enormous charges 
already used with that gun be still further increased. Notwith- 
standing its past performances, it may not improperly be beaten by 
a target which, though only twice as heavy, is four times as strong 
as the Warrior target. 1 say four times as strong, because with the 
same quality of material the resistance of a plate to the impact of a 
shot increases as the square of the thickness, so that the 9in. armour 
of the Hercules target is, if the iron be equally good, four times as 
strong as the 4}in. armour of the Warrior. The backing also, 
from its vastly greater thickness and the enormous quantity of iron 
framing combined with it, may be roughly estimated as stronger in 
the same proportion. Against this massive target three twelve 
ton shunt guns were fired, at a distance of only 200 yards, 
with charges varying from 451lb. to 60lb. of powder. In 
the instance of the 601b. charge a steel shot of 300lb. 
weight and 10}in. diameter struck the centre of the 9-in, armour- 
plate with a velocity of 1,450ft. per second. This is equivalent to 
an initial velocity of rather more than 1,500ft. per second, which 
is the full velocity due to the charge of 60 lb.; and yet the blow 
was barely sufficient to break through the armour, and did not 
materially injure the backing. At short range the penetrating effect 
of a steel shot is almost exclusively determined by the magnitude of 
the charge. The mode of rifling makes no difference, and the size 
of the bore has but little influence, seeing that the greater velocity 
obtained with a large bore compensates for the diminished resistance 
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opposed to the shot from a small bore. ‘T’o increase the effect we 
have nothing to look to but increase of charge. Now, the service 
charge of the 600-pounder fired with a rifled shot is 70 1b., and I 
cannot auticipate that the penetration effected by this charge will be 
more than proportionate to that obtained with the 60 lb. charge 
fired from the 300-pounder. Judging from the effect produced, I 
incline to think that about double the power of 60 1b. of powder will 
be necessary to force a clear passage through the entire target at 
a distance of 1,000 yards, and, if so, a gun that will bear a charge of 
about 120 Ib. of powder will be required to produce that effect, A 
smaller charge may suffice for the lodgment of ashell, but in any case 
I believe that more powder will be needed than has yet been used with 
our largest gun. It is much to be regretted that the delusive practice 
of designating the power of a gun by the weight of its shot, with- 
out reference to the charge of powder, should be continued. The 
force exerted obviously depends upon the quantity of powder 
effectively consumed, and it is well known that penetration is not 


materially assisted by the mere increase of the weight of the pro- 
jectile. In rifled guus the shot may be lengthened or shortened so 


as to be of any weight, and, consequently, according to the usual 
mode of designation, the gun may be called whatever the maker 
pleases. 1 have fired prejectiies of 1,000 Ib. from the 7-in. servico 
breech-loader; but I should convey an absurdly exaggerated idea 
of the power of that gun if I were to call it a 1,900-pounder. In 
your article upon the experiments against the Hercules target it 
is stated that 600-pounders are being made in scores upon the 
Continent, and that from thirty to forty such guns have already 
been manufactured in this country for the Russian Government. 
This intelligence, I may observe, is strangely at variance with the 
statements of well-informed Russian officers who have recently 
visited this country officially on questions affecting artillery. But, 
at any rate, it would be highly desirable to have definite particulars 
of these so-called 600-pounders. In the first place, one would like 
to know whether they have been proved as 600-pounders, The 
proof charge applicable to guns of the class of the only 600-pounder 
which bas been tried in England would, according to the present 
Government regulation, be 8741b.; but no rifled guns, either for 
Russia or elsewhere, have been proved at Woolwich with more than 
60 Ib. of powder. These, therefore, are not such guns as our military 
authorities would rank as 600-pounders. Moreover, the number of 
rifled guns which have been proved at Woolwich, even with so high 
a charge as 60 1b., is not more than six—if, indeed, it be so many. 
Scores of 600-pounders ought to make some noize in the world, and 
I pause to be satisfied of their existence before proceeding to ask 
after their performances.—I am, Sir, your obedient servant, W. G. 
Armstronc. London, June 26.” 

Accipents TO Susmanine Casies.—The Submarine and Magnetic 
Telegraph Companies had several accidental breakages of their 
cables last week. Those broken were the two Irish cables from 
Portpatrick, and two continental cables to Ostend and Tonning. 

Nava anp Orvsance.—The number of vessels (not armour 
plated) now building or ordered to be built during the year 1865, it 
appears from a return published on Monday, is twelve. Oue is 
now complete, with sundry small exceptions, and eight others are 
expected to be finished at various dates during the year. Of three 
the time of completion is returned as uncertain. The estimated 
expenditure on the hulls, which are all of wood, up to March 31, 
1866, is £154,080. ‘There are now twenty-six iron-clads afloat, of 
which, however, eight are not completed, and six building, together 
with five floating batteries. 

Great Western Raitway Canniace Works.— These worke, which 
will employ about 1,000 men, the proposed location of which at 
Oxford created a protest on the part of the University, are likel 
to go to Warwick. The company require eighteen acres of land, 
and hold eleven near the Government timber-yurd, Warwick, close 
to their line, and the ‘Town Council of Warwick have expressed 
their willingness to give the other seven on highly advantageous 
terms, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves oe opinions of 
our Correspondents. 





ON THE SUPPLY OF LOCOMOTIVE BOILERS WITH WATER, 
Sm,—I had never anticipated, although I do not myself complain 
of the lengthy character of this discussion. Since the full explana- 
tions I gave in my letter of May 15th, I have seen nothing in my 
opinion really requ discussion, and hence have regretted it as 
a waste of time. I continued it, on my side, only because I believed 
many of your readers me bound to continue it, and I am 
now glad to bring it to @ close, if my final reply is todoso. This 
appears the more ble when I find “ X.” terming the discussion 
& “ free fight,” and speaking of “ blows,” “ non-com ts,” &c. 
Tue Enarvse8 has, from first to last, described and illustrated 
thousands of inventions and mechanical propositions, frequently 
before they had been tested ie Readers of engineering journals 
would appear, therefore, to be content with reasons or theses, an 
it ignot, I believe, considered that any one advancing these neces- 
sarily exposes himself publicly to ridicule, or to violent personal 
attacks, so long, at least, as there is some reasonable ground for his 
opinions, I no doubt relied somewhat upon this common under- 
standing when I committed to you, Sir, the paper which has caused 
all this discussion ; and I may refer, as some warrant for my con- 
fidence, to the fact that hardly one other discussion in your pages 
has ever approached it in length, not to say sharpness of tone, 
Knowing that I was endangering no capital, inviting no expendi- 
ture, and seeking no means of personal gain, I suggested what I am 
willing to term a scheme whereby, there were reasons for believing, 
a large sum might be saved in the working of a national system of 
railways. Without some numerical reference to quantities, steam 
pressures, and temperatures, the paper would have been indefinite 
and inconclusive. Had I been arguing a proposition in pure mathe- 
matics, the exactness of each quantity might have been all-important ; 
but I was reasoning out a possible commercial saving, and it was 
sufficient for the purpose to proceed upon such quantities, &c., as 
(admitting of explanation when requi would reasonably support 
the general theory of the case. Again, the scheme involved a 
number of details for carrying it out in practice; but, although I 
had my own plans for these, I was oe that others might be 
found to answer—and, very likely, better than my own. The 
general practicability of the sch did not depend upon any par- 
ticular detail. Supposing a capable locomotive superintendent to 
set about it, he would not, I am convinced, be baulked any 
difficulties of detail. If my suggestions were worth anything, it 
was, I knew, in respect of the general theory of the scheme, and to 
this I mainly confined myself in my original paps. T had, too, to 
consider my own time and your space—little thinking of the un- 
limited liability which I was incurring in your correspondence 





The paper appeared, and your readers know the nature of the 
attack made Be it. I om willing to admit, as I will admit of 
everything I ever wrote—and that has been a good deal—that the 
paper may have been‘a little defective in logical cohesion, and, here 
and there, in technical points. But, on the whole, I now wish to 
maintain it, knowing that such explanations as have been re 4 
necessary, and which have been nowhere inconsistent with it, will 
by all unprejudiced judges, be taken as a part of it. After all the 
controversy ‘* X.,” who has been by far the ablest among those who 
have taken the other side, has left me in possession of the following 
conclusions :— 

lst. The scheme, as a whole, is entirely original with me; 

2nd. It is not denied that a controllable difference of pressure may 
be had for filling the tender from the fixed boiler, and the receiver 
from the tender; 

3rd. Upon data which “ X.” prefers to adopt, the possible saving 
in the annual working of British railways might be £420,000, by 
“ X's” own showing, supposing no difficulty in respect of adhesion. 

I am quite content with these conclusions, although they appear 
to have been conceded unwillingly. The time may come when I 
can feel pride in having done something—and, I may say, borne so 
many unkind words—to establish them. 

I have argued, from a long acquaintance with railway working, 
that the saving in weight need not really cripple the useful adhesion 
of the engine, But were it not for re-opening the whole discussion 
I would explain how the proposed saving might be effected upon the 
same general mode of su shying hot instead of cold water, end 
while diminishing the m4 engine and tender weight, actually 
with an increase, to almost any required extent, of the present 
adhesion weight of even coupled engines. And I would do this 
without extra cylinders, 

I do not think I ought, after taking up so much space, to entor 
upon the discussion of details, which may always be greatly varied, 
and no doubt improved upon. I believe there is no real impractica- 
bility, either mechanically or commercially, in perfecting all these 
details, Many of the difficulties raised by “ X.” and others, follow 
only from misconceptions upon their part, justas “J. F. M. P.” 
may seo that his coupling does not correspond with my description. 

I might object to “ X.’s” assumption that because I did not men- 
tion, in so many words, in my first paper, that the tender, as a 
reservoir of hot water, was to be clothed, any more than that the 
attendant at the water crane was to be clothed, he should insist that 
the tender is to be unclothed, and estimate a consequent great loss 
by radiation to support his objections. 

Almost every new scheme, especially before trial, may be made to 
appear ridiculous, if one wishes to regard it in that light. Tho 
schemes which afterwards prove the best generally receive the most 
ridicule at first, ‘To most of the points raised by “ X.” my answers 
are on record, and it would be as needless as tedious to repeat them, 
Discussions like this seldom can be made to afford positive proof of 
the pain success of anything untried, and I attach almost as 
much importance, therefore, to the preservation of good temper in 
such arguments as to the arguments themselves, As 1 have felt no 
loss of temper—and such discussions do sometimes try the temper— 
I may believe I have shown none, and with this belief, as well as 
that in the general soundness of all I have proposed—a belief which 
your correspondents have rather confirmed than shaken—I am glad 
to see the discussion closed. Zerau Couburn, 

Memb. Inst. Civ. Eng. 

7, Gloucester-road Regent’s Park, N.W. 

June 24th, 1865. 


-——— 


Sm,—According to X.” my last letter in Tue Enarneee mani- 
fested bad taste; I wish, therefore, to ask him whether he thinks that 
his letter of last week exhibits good taste? If it has been “ X.’s ” 
object to frighten me and others from daring to speak the truth 
in favour of his opponent, he has entirely failed, for I myself 
should never for one moment hesitate to do the same again when- 
ever I considered there was any occasion, and I am perfectly satis- 
fied that such attacks do me no harm, and are anything but 
creditable to “ X.” 

“X.” forgets entirely that he himself challenged any man to 
come forward on a jury and give his decision in favour of Mr. 
Colburn, and that is precisely what I did according to my conviction, 
after haviog carefully heard both sides. But when a verdict is 

iven, it is pot usual to call the members of the jury to an account 
or their decision, 

As to “the name being feigned,” there being “not one particle 
of evidence that it is anything else,” I must say that I put my full 
business address under the letter, but this had been left out by the 
printer, so I am not to blame for this omission. It would not, how- 
ever, have been a great deal of trouble to “X.” to look into a 
London directory, where he would have found my namo and quali- 
fications. I am, however, very pleased as it is, for “ X.” could 
not have paid me a greater comp! t than to state that I am not 
in any way acquainted with him—nay, not even known to him by 
name, 

In conclusion, I beg to say, in answer to another anonymous 





correspondent, who merely wishes me to give him the names of 

three or four of the gentlemen with whom I have spoken privately | 

upon the subject, that I should be extremely sorry to commit such a 

breach of etiquette as to comply with his request. This will be 

my last reply to any letters on this subject. Lewis OLRICcK. 
27, Leadenhall-street, E.C., June 26th, 1865. 





THE ATLANTIC TELEGRAPH CABLE. 

Siz,—I was glad to find last week in your columns the only 
critical notice of the new Atlantic cable I have yet seen. Manufac- 
turers and telegraphists, if not the general pats, bogie to be 
heartily tired of descriptions accompanied with nothing but indis- 
criminating praise. I can bear testimony to the fact that india-rubber, 
though far superior to gutta-percha in its high insulating power 
and low inductive capacity, is, from its liability to decomposition, a 
dangerous material when not externally cured or vulcanised. I 
may here observe that — too, is a dangerous material, 
when its homogeneousness is destroyed by its being elongated and 
strained by jerks, &c., after being put on the wire—which frequently 
happens, owing to the deficient elasticity of this body. When the 
“set” of this material is disturbed, the organic impurities it inva- 
riably contains—and which, so long as they remain dry, are non- 
conducting bodies—readily become hydrated, and become conductors 
of electricity, giving rise first to a fault, and then to “dead earth.” 
Unless the material be disturbed by a strain, there is no such risk ; 
and you have clearly pointed out the weak point in the present 
cable in the extensibility of the sheathing. The fact of the iron 
wires being separately covered with such a material as tarred hemp 
will cause a gutta-percha core to be strained, both by elongation 
and twisting, owing to the untwisting of the wires in laying where 
the greatest strain comes upon the cable, viz., immediately under 
the stern of the vessel. In the case of a wire covered with india- 
rubber or paraffin compound, no such injury to the insulation could 
occur, in consequence of the much greater elasticity of these sub- 
stances; though, even in this case, it would be very undesirable 
that any strain should be thrown upon the core through the defec- 
tive construction of the strengthening envelope. Under any 
circumstances, in fact, such strain must be dangerous in its effect, 
either upon the insulator, the conducting wire, or both. And, as 
I pointed out nearly eight years ago at the Leeds meeting of the 
British Association, the safest, if not the only way of preventing 
any such strain upon the core is to imbed longitudinal wires 
or hempen strands in an elastic and impermeable body, which 
should be capable of resisting abrasion, chemically unalterable, 
and unpalatable to marine insects. A serics of experiments, 
extending over many years, has satisfied me that by an ad- 
mixture of carbon with the compounds which I propose for the 
insulation of wires, and which I patented in 1860 (viz., the com- 
pounds of paraffin with india-rubber and gutta percha) a material is 
obtained suitable in it respect for the purpose in question. By 
the use of these materials a cable may be constructed superior in 
electrical qualifications to any yet made, and of far less bulk and 
diameter the present Atlantic cable. It would, moreover, have 
the advantage—which has not been sufficiently considered—of a 
perfectly smooth surface, which would not only enable it to sink 
more rapidly, with a given specific gravity, but would render it less 
liable to the action of cross currents sa, Bh period occupied in 
sinking, by reason of the extent of surface being reduced. 

Few will deny that it is of importance that a cable, which for 
deep-sea purposes should be of small specific gravity, should yet 
sink to the bottom as rapidly as possible. The great bulk and rough 
surface of the Atlantic cable is, consequently, a serious defect, when 
it is considered that cross currents extending to a considerable depth 
will be encountered. If the skin of a yacht were made like the sur- 
face of this cable, the vessel would lose something like five knots per 
hour, as is known to every yachting man. 

It may be said on behalf of the Atlantic cable that all that could 
be done with gutta-percha and tarred hemp has been effected. I 
know of no mau in any he | interested in telegraphy who does not 
heartily wish it success, and I know of none who would willingly 
have discouraged the anticipations of success by useless or uncalled 
for objections since the pattern of the cable was definitively decided 
upon. But at the present stage, when all except the laying is com- 

leted, it can answer no useful purpose to talk of “ perfection,” to 
f ep silence upon tolerably obvious shortcomings, or the ignoring 
of improved appli in ine telegraphy. You, Sir, have 
rendered good service to submarine telegraphy by pointing out that 
the ible failure of this line will not be conclusive against the 
ssibility of laying a wire across the Atlantic. And if, as is pro- 
able, it be safely laid, there is the question not only of increased 
safeguards against mischance, but of diminished inductive capacity 
in the insulator, and diminished cost of construction to be considered. 
High inductive capacity is another weak point in gutta-percha as an 
insulator, which, by diminishing the speed of signalling, detracts 
from the value of a cable constructed with this expensive material. 
In fact, there has been, and there is, plenty of room for progress and 
improvement, though this has not been always nae even by 
the scientific press. + Macrntosu, 
10, Strand, W.O., June 26th, 1865; 








MONT CENIS RAILWAY. 


Sra,—In connection with the above project I have previously 
addressed to you two letters, which appeared in your journal of the 
22nd January and 18th November, 1864. 

Those of your readers who take an interest in the progress of 
mountain railways, by referring to these and to the editorial remarks 
on the subject in the preceding numbers of Tuz Eneinzxer, may 
observe that they were written chiefly with the view of attempting 
to explain alleged defects and obstacles in the way of a successful | 
prosecution of the Mont Conis scheme, and of deprecating too hasty 
conclusions respecting its impracticability. 

lam glad to notice that your opinion, as expressed in your paper 
of last week, appears now to be much more favourable than on former 
occasions, and believe that many of the objections which have been 
raised—as, for instance, that there will be serious difficulty in keep- 
ing the permanent way in proper order—will prove to have little 

ractical foundation. With this part of the problem, however, I 
a nothing to do, but I wish, with reference to your recent obser- 
vations, to state, as on a previous occasion, that the first engine which 
worked at Whaley Bridge, and with which Captain Tyler made the 
greater part of his recent experiments at Mont Cenis, was not “ de- 
signed” by Mr. Fell. I am entirely responsible for the defects or 
merits of that engine, which was constructed on the mid-rail prin- 
ciple, brought forward by Mr. Fell, but on my dimensions, 
arrangements, and proportions. This engine has done all that it 
was designed to do, and if its boiler power is insufficient for the fast 
traffic of the Mont Cenis, as remarked by Captain Tyler, that arises 
solely from the fact that nothing was allowed for increased resist- 
ance on very quick curves, the great point being at first to construct 
an engine which could be depended upon to take its load up the 
straight line first formed at Whaley Bridge. In fact, my attention 
was not directed to the additional difficulties arising from the 
necessary occurrence of quick curves on lines of this character until 
some months after the engine had been at work in Derbyshire. 

I have always readily admitted that various defects exist in this 
engine, as might be expected, especially when little time was allowed 
for its completion. It would occupy too much of your space to ex- 
plain fully why four cylinders were adopted instead of two. Imay 
say, however, that this has todo also with tho objectionable compli- | 
cation of the inner gearing, which results chiefly irom the reluctance | 
I had at that time, and still have, to introduce spur gearing into the 
“ motion” of the engine. Indeed, after long consideration of the 
subject, I am not aware of any method (though some are now being 
considered), fully approved and not involving gearing, of connect- 

the two sides | the inside or mid-rail wheels, except on the 


iple of oblique action, employed on No. 1 engine. This, how- 
ever, introduced other 
bably, be again a) 


disadvantages of such importance that it will 





ied. 
a pce engine is hs on one of several plans discussed in ¥ 


early part of 1864 between Mr. Fell and myself, and the heat- 
ing surface is exactly as recommended in a report of the 24th 
March, 1864, made by me to Mr. Brassey on the whole question, 
and is based on the dimensions already adopted in No. 1 engine. 
As the consulting locomotive engineer of the parties interested in 
the Mont Cenis scheme, I inspected this engine, which was made by 
Messrs. Cross and Company, at St. Helens, previous to its shipment 
from England, and introduced modifications essential to the main- 
tenance of a correct relative position between the inner and outer 
gearing. 

In my letter to you of the 22nd January, 1864, I mentioned that 
various plans for the application of two cylinders only were “ under 
consideration,” of which this engine is the result. 1 should regret, 
however, if it were considered at all as an “ultimatum” in what 
can be done in this direction. On the contrary, I think it likely that, 
for a series of years, successive improvements will be made in in- 
creasing the durability and efficiency of such machines. 

The notion of employing the vertical wheels for carrying only, 
and of obtaining the whole adhesion requisite from the mid-rail 
wheels, thus inducing the greatest efforts to obtain the lightest 
possible mechanism, was recognised by me in the first formal letter 
of the 26th January, 1863, naming the probable dimension of engine 
required, which I wrote to Mr. Fell on the subject. Further consi- 
deration of the question has led me to doubt the propriety of this 
modification. We have to keep in view that in lines designed to 
pass over hilly countries there may be at times long stretches of 
favourable gradients, and in the summit gorges, through which such 
lines may pass, considerable lengths of nearly level line. At such 
points economy of construction and maintenance forbids the applica- 
tion of a mid-rail at all, and at these places the train propelled by the 
vertical driving wheels on the ordinary rails may run at a propor: 
tionately higher speed, so as to partially counterbalance the slower 
rate of progress on the heavy gradients. 

In designing engines for mountain traffic on the above plan, it is 
important that they should be able to travel at a comparatively 
quick speed over easy portions of the road where the mid-rail may 
be supposed, and also to work smoothly round very quick curves, as 
these necessarily form a part of economically-constructed roads in 
mountain districts. Enough has been effected, I believe, to show 
that, taking into account the improvements to which practical expe- 
rience with novel projects so uniformly leads. Railway traffic may 
be conducted under the limitations named in my previous letter of 
November last, over most of the mountain ranges when such means 
of communication are desirable. A. ALEXANDER. 

Millwall Ironworks, June 26, 1865. 





ORIENTAL ENGINEERING. 

Simn,—Permit me to make a few remarks on mortar making, &c., 
as described under the above heading. It is there stated that the 
system of grinding mortar is, perhaps, the greatest—and is certainly 
one of the most expeusive—of all the errors that engineers have 
allowed themselves to fall into; and by way of remedying this error, 
in my humble opinion, the writer falls into another, by advising 
the lime to be triturated before mixing with sand, and recommend- 
ing it to be done by a small light grinding mill of the ordinary con- 
struction, and afterwards mixing, &., by hand labour. Now, I pre- 
sume the machine recommended is the pan and roller in general use 
in this country. Whether or no, as described, it is a great loss of 
labour. I do not like tho pan and rollers, whether the pan isa 
fixture or revolves, for this reason: a quantity has to be placed in 
the pan before working commences, and being in a body the rollers 
go over it without crushing every particle, or, at least, there is no 
certainty when it is done, but is left to the judgment of the labourer 
attending to it; and when he considers it is done, the mill has to be 
stopped, in order that the pan may be emptied and again filled—a 
great loss of time this. 

There is a mortar mill in existence, first made some five or six 
years since, that is continuous, and worked by a pony or donkey, 
portable, and making sufficient for twelve trowels, and in such good 
condition that a man can lay two hundred more bricks per day than 
by hand-made mortar. Its strength is also increased one-third from 
hand-made, Jet the proportions of lime and sand be what it may. 
The machine is simply a pair of rollers, about 3ft. long and 20in. 
diameter, coupled together with light cog wheels. One pair of 
bearings are made to slide, so that, in case of any very hard sub- 
stance—a piece of iron, perhaps, where ashes are used—the rollers 
are kept up to pressure by a very strong solid steel spring. The 
driving part is attached, so that no fixing is required. Everyshovel- 
ful passes the rollers as it is cast on them, so that every particle is 
sure to be crushed (sufficient water being mixed with the lime and 
sand in a rough state previously), and it leaves the rollers ready fur 
use. ‘This I know, by experience, to be the best and cheapest mode 
of mortar-making in this kingdom, I know of but four machines 
out; two of them were made by Messrs. Spencelay, of Rochester. 
It has not been patented, so that any one can use them. 

My remarks apply to mortar-making for general use; I do not 
intend to ignore the quality of ground lime for special purposes. 
MEOBANIC, 


TUBE JOINTS IN SURFACE CONDENSERS. 


S1m,—Permit me to cail your attention to the mode of making a 
water-tight slip-joint between the tube and tube sheet of a surface 
condenser, shown in the accompanying sketch. It will readily be 
seen, almost without explanation, that the tube is screwed into one 
tube plate and expanded by a cylindrical expanding tube into the 
other. Screwing one end of the tube into a tube plate is old, but 
this method of making at the same time a water-tight and a slip- 
joint by drilling a smooth hole in the other plate, just large enough 
to pass the tube through it -readily, and then expanding the tubo 
with a few taps of the hammer upon the taper mandril of the 
expanding tool, is a novel but very successful practice in marine 
engineering. 
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It will be observed that the tube plate in which is formed the 
slip-joint is one and a-half inches thick; this extra thickness serves 
to ensure a perfectly water-tight joint, while it avoids the danger of 
setting the tube fast so that it will not slip. . 

The perfect simplicity of this mode of tubing is only one of its 
several advantages. In all those devices where each tube is 
surrounded by a stuffing box, a rubber grommet, a wooden plug, or 
a short piece of tube and rubber sleeve, the tubes themselves must 
be placed further apart than is necessary with this plan; so that the 
cubical dimensions of the condenser made in this way will be less 
than if made in any of the heretofore prevailing methods, requiring, 
therefore, a smaller case, smaller tube-plates, and smaller bonnets. — 

Again, the cost of these various adjuncts to the tube to make it 
tight is saved, and the attention required by their perishable nature 
during the life of the condenser is rendered unnecessary. ; 

No difficulty has been experienced from the very first in making 
these slip-joints water-tight, and that thoy really are slip-joints 
can always be readily proven by the ease with which the tube can 
be unscrewed with a screw-driver after it has been expanded. 

This plan has been adopted in the following iron-clad steamers of 
the United States Navy:—Saugus, Canonicus, Tecumseh, Man- 
hatten, Mahopac, Mannayunk, Tippecanoe, Catawba, Oneota, Napa, 
Waxsaw, Tunxis, Yazoo, Koka, Nausett, Modoc, Oohoes, Chimo, 
Suncook, Casco, Shawnee, Shiloh, Etlah, Squando, Klamath, Yuma, 
Umpqua, Wassuc, Naubuc, Maumeo (wooden vessel). 

Some of these vessels have been in active servico more than a 
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year, and as they have always maintained an excellent vacuum and 
no scale has formed in the boilers, there is every reason to suppose 
that the condensers are all right; the engineers, never having had 
occasion to examine them, could only speak in a negative way 
when I have made inquiries respecting them. This is in itself, 

rhaps, a better recommendation than if they were to write flatter- 
ng letters. 

This is, in fact, one of the very few improvements which, while 
it materially lessens the cost of construction, also relieves the sea- 
going engineer from a great deal of care, attention, and labour. 

London, June, 1865. Atsan C. Stimers. 

Chief Engineer, U. 8. Navy. 





THE TESTING OF CHAIN CABLES, 

Srz,—The Admiralty test for chain cables, for some time applied by 
Lloyd’s committee, is a purely arbitrary one, but one of which the 
propriety would appear to have been proved by a lengthy expe- 
rience. It is a strain of 630 )b. per circular eighth of an inch of the 
cross section of the bar from which the cable is made, being exactly 
18 tons for one-inch cables. Did this strain act only upon the iron 
in the direction of the length of the links, it would amount to 11 tons 
9 cwt. per square inch of their section. The tendency of the strain, 
acting upon a stud-link, is, however, to draw it into nearly a lozenge 
form. Even if we disregard the strain due to the cross bending 
action upon the iron (in drawing an elliptical link into a lozenge 
form), it will be seen that the tensile strain upon the link in testing 
is thus considerably above 11} tons per square inch. If we take the 
line of strain in the link as corresponding with the centre of the 
iron, this line will form an ellipse whose major and minor axes are 
as 2 to 1, the outside length of a link being six diameters, and 
its outside width 3} diameters. Taking the centre of the iron, 
the respective length and width are thus, five and 2} diameters. 
Supposing the link to be of lozenge form, and of the same proportions, 
a strain of 18 tons upon a l-inch cable, would produce a tension of 
12 tons 16} cwt. per square inch of the iron, the compressive strain 
being expended upon the stud. This is certainly a high test strain 
for iron of which the breaking weight, according to Mr. Roberts 
(for many years manager to Messrs. Brown, Lenox, and Co.), is 
27 tons to 27} tons per square inch for best Trinity iron, and 262 tons 
for ordinary Admiralty iron. The relations between the safe load, 
the elastic limit, and the ultimate strength of iron, were treated of 
somewhat extensively in a paper read by myself in 1863 before 
the Society of Engineers, and published in Taz EnGineer of March 
6th, 1863. I need only refer, here, to the data and reasoning con- 
tained in that paper to show why a test tensile strain of nearly, if 
not quite, one-half the breaking strain of iron is likely to injure it. 
And i may refer to the same paper for the reasons—most abundant 
as they are—why it is only as a close average that any one exact 
test strain can be necessarily better than another a little less or a 
little greater. In other words, the iron of which cables are made 
must, from all that is known of iron, be of a more or less variable 
quality, and it might be shown that a test strain of 17 tons upon a 
1-inch cable, made of one kind of cable iron, in good repute, would 
do more injury than a strain of 20 tons upon another cable of the 
same size and of a little different quality. This, perhaps, is too 
obvious to need formal statement here, yet it is sometimes argued as 
if a test or proof strain of exactly 18 tons is of natural necessity 
due to a 1-inch cable. 

Without examining, then, whether the Admiralty test, which, on 
the whole, appears to have given such good results, is or is not too 
severe, the present paper will be devoted to the mode of applying 
and ascertaining the test. The convenience of the hydraulic testing 
machine, drawing upon the cable while its opposite end is attached 
to a fixed point, is too well-known to admit of any argument. It 
is only a question whether the indications of the hydraulic press 
can be exactly depended upon. Employing the word “exact,” in 
its strict sense, or as applicable to the indications of delicate philo- 
sophical apparatus, it must be admitted that there are no means 
short of lifting a known weight (gravity being the only exact measure 
of mechanical resistances of whatever kind) whereby the work done 
by a hydraulic press can be exactly known. For the friction of the 
press itself is not known, and thus, however certain may be the 
determination of the water pressure upon the ram, it is partly 
exerted upon a useless resistance of unknown extent. It is true 
that the friction may be determined with almost, if not absolute 
exactness, when the ram is moving only against the resistance of its 
own friction, but this resistance must increase as the load upon the 
press, and, consequently, the water pressure is increased. With a 
total water pressure of, say 100 tons upon the ram—the friction of 
which, by itself, or when not acting against an external resistance, 
may be half a ton—the real friction of the ram is estimated by care- 
ful observers at from nine to eleven tons, or say one-tenth of the 
total pressure, upon the average. It is not, however, certain that 
the friction lies always within these limits, and from this uncer- 
tainty some engineers have estimated the friction of hydraulic 
presses, at less than one per cent. of their load, while others have 
asserted it to be more like 25 or 30 per cent. The friction, no doubt, 
varies with the condition of the packings and rubbing surfaces, as 
well as with the pressure, and hence a considerable range may be 
accounted for. Where a hydraulic machine is employed to pull upon 
the cable while its other end is attached to a system of weighing 
levers, the exact strain may be known; but it requires much care 
and increased observation to work the press to an exactly prescribed 
strain not regulated by a safety valve in connection with its own 
pumps. The bearing edges, too, of levers capable of weighing up to 
300 tons must be of unusual excellence if they are to be depended 
upon for exact weighing to even 40 or 50 tons, and the original 
adjustment and periodical testing of such apparatus would require a 
high degree of care. The ity for un | care always involves 
the risk that it may be wanting when it is most needed. Except 
with those having a conscientious regard for mathematical accuracy, 
and accustomed to the nicest instrumental observations, it may be 
concluded, that in a testing machine where both the point of applica- 
tion of the strain and the point of resistance are movable, and where, 
instead of the determination of an unknown strain, it is the object to 
apply an exact strain of given magnitude, and which might be 
injuriously exceeded by even a single stroke of a force pump not 
worked in connection with a regulating or indicating valve—in this 
case it may, | say, be concluded that the exact test strain would 
seldom be applied. It would be more or less nearly approached or 
exceeded, according to the dexterity and judgment of the observer. 

If it be admitted that the friction of the leather packings of 
hydraulic presses varies directly as the pressure, and that the friction 
of two packings, of the same size and quality, and under the same 
pressure, is the same for both, then it will ve easy to obtain the exact 
measure of the friction of a hydraulic testing machine, and thus to 
apply am exact strain, without the intervention of weighing levers. 
It is here supposed that means exist for exactly determining the 
pressure of the water in the press. 

Instead of pulling the cable from an immovable point, let a short 
cylinder, say a foot long internally, be made of the same bore as the 
hydraulic cylinder, and having a ram and piston rod packed exactly 
like those in the working cylinder. Let the short cylinder be one- 
third or one-half filled with water, on the annular side of the piston 
or ram, and let it then be tightly closed, and let the cable be attached 
to its piston rod, the strain upon the cable thus acting to force the 
piston or ram against the pent-up water in the short cylinder. Once 
under pressure the water would form an unyielding point of resis- 
tance. Now it is evident that the strain upon the cable would be 
less than the total acting pressure of the water in the working 
cylinder, and it would be greater than the total pressure exerted by 
the annular ram upon the water in the short cylinder. The diffe- 





rence, in each case, would be due to the friction of the packings. 
Suppose the total pressure of the water upon the annular face of the 
working piston or ram to be 100 tons, and that of the water pressed 
by the equal annular face of the ram in the short cylinder to be 
8U tons, the pressure being shown, in each case, by a gauge or indi- 
cating valve. Then, the friction being directly as the pressure, that 
of the working ram will be }99ths, and that of the other ram ;89;ths 





of the total difference of pressure, say 20 tons. That is, the frictions 
= A ey 11 tons 2 cwt. 22}1b., and 8 tons 17 cwt. 
qr. > 

An occasional determination would be sufficient to show the ratio 
of the friction of the working ram to the pressure applied, and it 
would then be neces to change the water, and to vary its quan- 
tity in the short cylinder, so that its ram should not set in one 
position. 

Such a supplementary cylinder with its indicating gauge would 
cost hardly more than a system of weighing levers, it would ordinarily 
require no attention whatever, and it would probably insure an even 
more exact determination of the strain on the cable than would be 
had, in the majority of cases, by observations from the levers. 

Zerau Couburn. 





THE INJECTOR. 

Sm,—" J. G.,” in his remarks on my letters which have appeared 
in T'ne EnGineer, respecting the want of economy in the injector, 
first tries to go into the question of the best feed Lessing arrange- 
ment, then accuses me of not being “ posted up” in the theory or 
practice of the injector; denies that Ewbank has described the 
peculiarities of the injector ; sets me right respecting the locomotive 
superintendents’ statement on repairs of iach pune: wants par- 
ticulars respecting the cost of working Mr. Beattie’s engines ; and 
winds up by telling us that most engineers’ opinions are in favour 
of simplicity. 

Taking, then, his remarks seriatim, I beg to say that the question 
of the best mode of heating the feed water of locomotive engines 
with the waste steam, after it has done its work in the cylinders, is 
not the question at issue, and one which has nothing to do with 
my statement, that at present an arrangement is in use which 
enables the feed water to be heated by the waste steam up to boiling 
point, and that by substituting the injector with its cold feed, for 
the pump with its hot feed, where this plan is in use, or can be used, 
— or perpetuates a direct loss from ten to fifteen per cent. at 
east. 

As we are told that Ewbank has “about as much described” the 
injector “ as the present system of telegraphy is in the early works on 
electricity,” I think it had best be left to your readers to judge from 
the accompanying sketch, and a description from Ewbank’s work, how 
far “J. G.” is right in his assertions. 
The figure represents in plan and sec- 
tion what he terms a “ blowing tube ;” 
A shows the inlet for the steam from 
the boiler, B the “induction” pi 
connected with whatever has to be 
“ blown,” be it air, water, or anything 
else; c, c, c, the adjusting screws for 
keeping the “induction tube” con- 
centric with the others, aud ensuring 
the satisfactory working of the ma- 
chine. He tells us that the interior 
was “smoothly bored and polished in 
the direction of its length to remove 
any minute ridges left by the borer.” 
The experiments were conducted by 
immersing the end of the “ induction 
tube ” perpendicularly in mercury, and 
then trying by the steam the amount of “blowing” or exhaustion, 
It was found first that ‘the annular passage for the vapour should 
be contracted as the elastic force of the steam was increased ;” next 
that “the noise made by the steam is indicative of the state of the 
vacuum, if it be loud and sonorous the vacuum is not near so high 
as when the sound is less and hissing. In the former case there is 
generally too much steam escaping—the cock should be partially 
closed;” next he tells us that it ‘was remarkable how small a 
change” in the concentric position of the tubes “ affected the 
mercurial column ;” next, that “ on one occasion the mercury sud- 
denly fell several inches while the pipes were concentric with each 
other. Upon examination this was found to be owing to 
a minute piece of grit or film of lead, blown by the steam 
between the two pipes, where it was wedged in. It did 
not exceed one-sixteenth of an inch in any direction. 
lt produced the same effect as when the pipes touched; upon 
removing it, the steam (mercury it should have been) rose as before.” 
Next, on “ applying a vessel of sand and another of water to the end 
of the tube (induction), the contents of both were raised and dis- 
charged in the same way,” alluding to the way in which a piece of 
twine several yards in length was ‘drawn up and thrown out by 
the steam.” He speaks of a machine on this principle being use- 
ful to raise water, and says “there are other useful applications of 
these blowing instruments.” 

From these remarks, and the accompanying sketch, your readers 





will be able to judge whether Ewbank did not find out and describe | 


the “ peculiarities ” of the injector, as I have stated. 

Now to give “J. G.” a little information respecting the working 
of the injector in London, I can tell him that one of them was 
fitted to the boiler of a steam travelling crane, the feed water being 
placed in a small tank, some 18in. above it, the water being heated. 
It was soon found that it would not work at all, and if “ J. G.” 
knows anything about workshops, he will at once call to mind the 
expressive phrase applied to its failure, and the whole thing was 
removed. 

In another shop at the present moment two injectors, fed with 
waterworks’ water, are in use, but they are found to give such con- 
tinual trouble from stoning-up, that every fortnight or thres weeks 
the fitters have to take them iu hand, and overhaul them. In conse- 
quence of the constant expense, trouble, and loss of time occasioned 
by them they are going to be removed, and feed pumps substituted. 

One great advantage in heating the feed water before sending it 
into the boiler is, that the solid matter which causes incrustation 
will be deposited in the apparatus used, and the safety and economy 
in working the boiler largely increased—points of no small import- 
ance to those acquainted with the true theory and practice of 
economy. 

As respects the cost of working the feed apparatus on Mr. 
Beattie’s plan, no doubt “J. G.” could be furnished with such 
information as he requires on application to that gentleman; but 
as I have no interest whatever in any invention for this purpose, 
and merely quoted what is done by that gentleman in proof of the 
economy attained by utilising the heat of the steam after it has done 
its work in the cylinders, no doubt a much simpler plan for this 
purpose may be devised; perhaps “J. G.” will try his hand at it, 
and if a practical man, will no doubt be able to do it. 

The statement of the locomotive superintendent relating to the 
case of repairs of feed pumps, I saw under conditions which entirely 
precluded any chance of a “typographical error,” and whatever 
was “ meant” has nothing to do with what was “ stated.” 

In conclusion, I may remark that, however much engineers’ 
“opinions” may be in favour of “simplicity,” it is very evident 
from their “ practice” in regard to the injector that “economy ” is 
utterly disregarded. Economy. 

London, June 20th, 1865. 





CONDENSING STEAM ENGINES, OR NON-CONDENSING STEAM 
ENGINES, OR NEITHER. 

Sir,—I observed a few numbers back that a discussion was 
invited touching the merits of the above two classes of engines, but 
which has not yet been responded to, and, as I think I am justified 
in saying thatall kinds of steam engines will be superseded by my new 
motive power engine, I will, with your permission, set forth some 
of its claims, and also come objections which have been raised to 
it, and my answers to those objections, 

That there is an immense waste of fuel or heat in all kinds of 
steam engines I suppose no one will deny. I have found the loss 
stated as high as 48ths, but without going to such a length it is 
evident that all the heat contained in the steam discharged into the 
air in the steam blast, or into thejsewer in the form of hot water, is 
simply wasted. 


It is stated on good authority that a cubic foot of atmospheric 
pressure steam contains heat sufficient to expand four cubic feet 
of atmospheric pressure air into double volume, thus showing a loss 
of heat pe | —— to a motive power of 8,640 foot- 
pounds in every cubic foot of discharged steam. 

After an immense number of experiments, I have succeeded in 
producing a simple and practical method of saving a great part of 
the above-mentioned loss, and the motive power obtained from the 
same quantity of steam is practically double what it would be if used 
as steam in a steam engine, 

I use the steam in the form of small jets (about two to 1-horse 
power), which are open to the atmosphere ; each jet is received into 
an open nozzle or pipe communicating witha main pipe, which is in 
connection with the valve-box of the cylinder. Each steam jet is 
thus surrounded with atmospheric pressure air, and which is, of 
course, constantly supplied without loss of any of the motive power 
of the engine. ‘he atmospheric air is then further compressed in 
the air nozzle by the expanding steam cone or jet, and afterwards 
carried forward into the main pipe, where the steam and air become 
incorporated together, and the air is instantly increased in bulk or 
pressure ; and it may be said that for every pint of cold atmospheric 
pressure air going into the nozzle, a quart passes down the air pipe 
at the increased pressure given by the steam, or a proportiouate 
larger quantity at a lower pressure, but the temperature of the steam 
and air is, of course, much lower than that of the steam. 

The mixed steam and air becomes moist air, and readily deposits 
the greater part of its moisture in the form of dew upon being 
brought into contact with any substance at lower temperature, aud 
therefore, after the moist air has been used as motive fluid, nearly 
all the water is again collected by passing the discharge from the 
cylinder on to the surface of the water in the supply tank. 

A small portion of damp will, however, remain in the hot air, but 
as it decomposes and burns in the furnace, and materially aids the 
fuel, it is an advantage, and, as the boiler is supplied with hot water 
from the tank, the greater part of the heat may be said to be worked 
in a circle, and consequently more steam is raised from the same 
quantity of fuel. 

The pressure of the steam and air depends upon the boiler pres- 
sure, and the size of the air nozzles and steam jets. I prefer the 
steam pressure at between 80 1b. and 100 lb, per inch, although 
higher or lower pressures may also be used, and I think the most 
economical working pressure in the cylinder is at from 15 Ib. to 
201b. per inch, although the steam and air pressure may be worked 
much higher—for instance, 70 lb. per inch steam and air pressure 
may be had with 851b. per inch boiler pressure, but if the size of 
the cylinder be not an insurmountable obstacle, | prefer a larger 
cylinder with the lower pressure of 15 Ib. to 20 1b. per inch, 

Nearly all loss of heat by the chimney may be prevented by using 
the hot air escaping from the furnace to superheat the moist air 
(which readily takes up heat) before it goes to the cylinder. 

From numerous experiments with models of various sizes, up to 
the little locomotive which has a cylinder 4in, in diameter and 12in, 
stroke, I have obtained double the power from the same quantity of 
steam when mixed with air in manner before mentioned, 

I have, however, received objections, from two engineering firms 
(Howards, of Bedford ; Cook aud Sons, of York) to my plan, which 
I give in the words of one :— 

“TI think your steam and air plan a mistake or a delusion. A 
“ cortain quantity of steam cannot do more than what the power it 
“ represents is capable of doing, and that neither your plan nor any 
“ other can do more.” 

Of course [ could not but agree with the statement of power, but 
it seemed to me that the objector, rather than the inventor, laboured 
under a mistake or delusion in drawing his conclusion, for he simply 
begged the whole question by assuming that the power contained in 
the steam was only its expansive force, and he utterly ignored the 
latent heat of the steam after the use of its expansive force as of 
any value, or as representing motive power. In fact, his judgment 
seemed to be warped by a superficial consideration that my plan was 
opposed to Marriotti’s law of elastic gases. Another objection was 
that moist air would not expand so rapidly as steam ; and, therefore, 
it was not so well adapted for high speed. 

When not superheated, I think there may be something in this 
objection, but not as far as ordinary engines are concerned. I have 
had a model work over 1,000 strokes a minute with steam and air, 
while the same amount of steam used as steam only gave under 500 
strokes a minute. 

As there is no steam blast the engine becomes almost silent in 
action, and there are several other points in its favour; but as I have 
already trespassed a good deal upon your valuable space, I will only 
mention one, viz., that there is less danger from boiler explosion, 
because the steam is never shut off while the engine is in action, and 
consequently there i+ an absence of all concussion upon the boiler in 
consequence of the action of the valves, 

Many eminent scientific gentlemen and engineers have seen m 
| little locomotive in action, and tested it in a variety of ways, and all 
| have expressed themselves highly in favour of the plan. 

A gentleman (Mr. Bodmer, in making stone bricks) who uses a 
16-horse power steam engine is about having it altered to this plan, 
| as he is satisfied he will obtain a great increase of power from the 
consumption of the same quantity of fuel; and light locomotives of 
1-herse power for common roads will be shortly made which are 
expected to work for a pennyworth of gas coke au hour, 
When railway shareholders come to understand that half their 
coal bill may be saved, they will hardly rest satisfied with the usual 
| general statement (very much like the special pleader’s general 
| averment) that all things have been done that could be done to 
ensure economy, and that all the engineering skill of the country 
| continues to be embodied in the engineer and staff attached to their 
| particular railway. An American might say, Will the power of the 
almighty dollar not prove more effectual with railway companies 
than Queen, Parliament, and the press put together? 
Camberwell, May 23, 1865. Jas, PARKER. 








FUSIBLE PLUGS. 

Sin,—In your article in Tus Enoineer of May 12th, on Mecha- 
nical Ingenuity, &c., you make some remarks respecting “ fusible 
plugs,” and affect surprise that “ a certain boiler insurance company 
should lower its premiums 10 per cent, when a certain plug is 
adopted.” As these remarks apply to the company with which I 
am connected, I beg you will favour me by inserting the subjoined 
notes thereon in your next issue. 

An average of about fifty serious boiler explosions occur every 
year in the United Kingdom alone; but, in addition thereto, hun- 
dreds of minor accidents occur which are never publicly reported, 
and which, though not resulting in actual loss of life, sometimes 
lead to personal injury, and generally entail seriously expensive 
repairs. Neither fusible plugs, nor patent safety valves of any 
kind, can prevent explosions which proceed from corrosion, radical 
weakness, or defective construction of the boiler; but really good 
fusible plugs prevent explosion or damage by collapse of furnace 
tubes through deficiency of water; and if you were practically 
aware what heavy “ boiler-makers’” bills are warded from us by 
their action, you would not be surprised that, to encourage the use 
of a really good fusible plug, we make the reduction of rates 
referred to. 

If fusible plugs were altogether dispensed with, the number of 
—— would, doubtless, be seriously increased. 

quite agree with you that it is advisable to have good attend- 
ance; but the payment of high wages does not ensure it. Many 
serious accidents have resulted from mistakes of attendants, in 
whom, previously thereto, their masters had full confidence. 

The periodical inspection undertaken by this company is most 
valuable to the boiler owners, and tends to reduce the number of 
accidents from all causes; so that, while damage is made good in 
case of accident, the liability thereto is much reduced, as defects 
(which no patent valves nor fitting could prevent, causing serious 
damage) are discovered and pointed out to the owners. 

National Boiler Insurance Company, Henry Hee, 

Manchester, June, 1865. Chief Inspector. 
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Tuts invention, patented by Mr. M. Payne, engineer, Thrapstone, 
relates to certain improvements in the details of construction of 
traction engines, the chief object being to maintain their working 
efficiency. 

In the accompanying engraving Fig. 1 shows the improved 
engine in side elevation, or so much of it as is requisite to illus- 
trate the nature of the invention ; and Fig. 2 is a partial trans- 
verse section of the same, showing the arrangement of the driving 


ear, 
° A, A, is the boiler and framing of the engine; and B is the axle 
of the driven or traction wheels; C is the cylinder of the engine, 
inserted in the smoke-box D, the crank shaft receiving motion 
from the piston rod of the cylinder. On the crank shaft is keyed 
a chain wheel a, which, through an endless chain bd, communicates 
rotary motion to a chain wheel c on the cross shaft E; this shaft E 
is mounted in slotted brackets F (see Fig. 2), firmly secured 
to the shell of the boiler. The driving power is transmitted to the 
traction wheels ——— a gear wheel G of peculiar construction, 
mounted on the axle b. This wheel receives motion from a spur 
pinion d attached to or cast with}the chain wheel c, which is 
actuated as before stated by means $f the endless chain and pinion 
on the crank shaft of the engine. ‘This gear wheel G is composed 
of two rings bolted to forked arms radiating from a central boss. 
These rings are also rivetted together by transverse rounds, into 
which the spur pinion d gears as into spur teeth, The advantages 
of this arrangement are, that any dirt which may be taken up by 
the wheel G cannot become imbedded between the teeth or rounds, 
but will work out by the action of the teeth of the pinion, also that 
when by accident a round is broken it can be readily replaced 
while the engine is on the road, and further that the use of the 
rounds admit of the teeth of the driving pepe being increased 
in size and strength, and thus avoid the risk of their being stripped 
when the oe ee is engaged in heavy work. The cross shaft E 
carrying the driving pinion is also fitted with a capstan H, which 
is intended to be used for hauling the engine out of any slough into 
which it may happen to run ¥ the aid of achain anchored ahead and 
connected with the capstan. When employing the capstan the driving 
pinion should be thrown out of gear with the wheel G. For this 
pu the bearings of the shaft E are made capable of being 
shifted in the brackets F, which carry them. This motion is effected 
by means of a hand lever I, connected by a rod I' to a double bell- 
crank lever i, keyed to a transverse rod ¢' running under the boiler. 
To this rod, near the opposite end thereof, is keyed a reck lever 1?, 
to the extremities of which, as also to the extremities uf the bell- 
crank lever é, are jointed pendant wedges &, which slide in vertical 
slots made to receive them in the brackets I’, and press alternately 
against the opposite end of the sliding bearings. As, therefore, the 
lovers ¢, 7, are rocked by the action of the hand Jever I, the wedges 
on one side the fulcrum rod i will rise, and on the other side be 
depressed, and thus the bearings will be slidden to or fro in the 
slotted brackets sufficiently to throw the pinion d in cr out of gear, 
as desired. When the pinion is out of gear with the wheel G 
motion may be transmitted to the hauling tackle or windlass used 
in steam cultivation. For this purpose it is preferred to mount the 
hauling drum or windlass at the side of the engine, as shown at 
K, Fig. 2, or it may be placed in any other convenient position, 
and the drum is cast with a ring of bevel teeth on its side. On the 
shaft E 1s mounted a bevel pinion e, which gears into the bevel 
teeth on the drum, and drives that when the spur pinion is thrown 
out of action. The cylinder or cylinders can be mounted either 
above or below the boiler, and within the smoke-box. When the 
engine is intended to be used for general agricultural purposes, the 
arrangement shown is preferred, but in constructing engines ex- 
— for traction purposes, as steam ploughing and transport- 
ing loads, the cylinder may be placed, as shown, in the bottom of 


the smoke-box. In this case the shaft E will be the crank shalt, 


and as it will then be inconvenient to mount it ip sliding bearings, 
it is proposed to use the ordinary sliding clutch for throwing the 
spur pinion d in and out of gear. | 
For the purpose of reducing friction, and to simplify the construc- 
tion of the engine, the cross-head works on one fixed guide (instead 
pt any as heretofore), as shown in side view at Fig. 1, and in cross 
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on on an enlarged scale at Fig. 3. In these figures M is the 


| Barbara, who is a 
his letter Dr. Brinkerhoof certifies that a Mr. Gilbert, with whom | creased yield of the lighter oils. 











IMPROVED CONSTRUCTION OF TRACTION ENGINES. 


















guide, and N the cross-head sliding thereon. This guide is carried 
by the prolonged flange of the stuffing-box of the cylinder cover, 
and is further supported by a bracket on the shell of the boiler. The 
cross-head N is made in two parts, the lower part being a kind of 
inverted saddle piece, and embracing the brasses of the cross-head, 
and the upper part, which receives the coupling pin of the connect- 
ing rod, fitting into the saddle piece, and being secured thereto by 
transverse screw bolts. This arrangement permits of access to the 
brasses of the fixed guide by simply removing the screw bolts which 
couple the parts of the cross-head together. 





Maaenetio ApHESION ON Ramways—We extract the following 
from a contemporary, our readers must attach their own value to 
the statements it contains:—‘ A a was some time since 
made to increase the adhesion of the wheels of locomotives by 
magnetising them, and experiments which have since been made 
enable some conclusions to be formed as to the value of the proposi- 
tion. it is stated that the gain of adhesion, by the application of 
electric helices to the driving wheels of locomotives, has been proved 
to average, on a series of trials and varied conditions, as much as 
40 per cent. A locomotive with the electro-magnetic adhesion 
applied, as demonstrated by thirteen months’ comparative workings 
on the New Jersey Central Railroad of America, will draw such an 
amount of extra load as, at a halfpenny per ton per mile, will 
realise on a day’s work an extra sonmias protit of £6 sterling ; this, 
counting 250 days’ to the year, will be an annual extra revenue of 
£1,500 per annum for each locomotive. Now, that £1,500 per 
annum additional profit upon each locomotive used by a large com- 
pany would produce a marked increase in the amount available for 
dividend cannot be doubted, but particular care must be taken that 
in calculating this extra profit no charge is placed to capital 
account, which properly belongs to profit and loss. In the latest 
arrangement a transverse helix was applied to a wheel curved in 
the direction of the periphery, upon a radius equal to the diameter 
of the wheel itself, and it was found that magnetism was instantly 
induced in the tire. Upon the helix being connected with a suitable 
battery, at a trial made on the Fitchburg Railroad, the increase of 
adhesion was found to be upwards of 40 per cent. when one, pair of 
the two pairs of driving wheels of the locomotive was magnetised. 
The test was made in several ways. First, by chaining the engine 
to a post on a greased track, with grease on the wheels, when it was 
found that without magnetism but 19 lb. of steam to the inch was 
required toslip the drivers; with magnetism, and the same condi- 
tions, 35 lb. of steam to the inch were necessary to slip the wheels. 
On aclean smooth track, in bright sunshine, with all the conditions 
most favourable for the traction of the engine, 501b. to the inch 
slipped the wheels without magnetism, the engine being chained up 
as before; with the magnetism 88 lb. of steam to the inch were let 
on before the wheels began to turn. A number of separate experi- 
ments resulted in the average given. ‘The whole apparatus to 
obtain these results is simple, and consists of a helix or coiled wire 
and battery. The battery is so arranged that the acids do not slop 
over in consequence of the jarring motion of the engine. Any 
engine now in use, or any to be built, may have the apparatus 
attached to it with but very little labour, and with merely the 
addition of the helices and battery, and a light engine may be made 
to do the work of a heavy one. The sole question is, whether the 
cost of maintaining the electricity, and keeping the battery and 
es in order, is less than the amount of the increased economy 
effected, and upov this point it is desirable that details should be 
published.” 


PETROLEUM IN CALIFORNIA.—The existence or not of petroleum in 
Calitornia has long furnished matter for disputation among American 
geologists and oil speculators. The following notes on the subject 
are by no means devoid of interest: —" The Alta Calisornia, of San 
Francisco, published a letter from Dr. 8. B. Brinkerhoof, of Santa 
peer physician of thirty years standing. In 





refinery was destroyed by fire. A correspondent of the San Fran- 
cisco Mercantile Gazette, referring to Dr. Brinkerhoof’s letter, says : 
— ‘Notwithstanding the theories and statements of Professor 
Whitney, State Geologist, and Assistant Professor W. H. Bruner, 
in their eastern communications to the press, adverse to the state- 
ments of Professor B. Silliman, who lately visited this coast, with 
reference to the existence of crude petroleum in California—facts of 
its existence in different localities throughout this state, hundreds 
of miles distant from each other—is no longer a matter to theorise 
upon, but is as unquestionably established as the fact that we have 
water in the bay of San Francisco. Inthe southern counties it 
finds its way to the surface—sometimes as a thick tarry substance— 
which, on exposure to the sun and air, parts with its more volatile 
substances, and mingling with the drifting sand and earth, hardens 
into what is called asphaltum. In other places it flows more freely, 
covering the streams with a lighter and more oily substance. In 
the Mount Diablo region, near the San Joaquin, it is found on the 
surface, in a light coloured, coarse, soft sandstone, which is so 
saturated with the oil that it burns freely. Here there is no tar 
indications, and the oil as produced from the well, is of a dark 
greenish colour, about the consistence of thin New Orleans molasses, 
without any show of tar. Not four days since the writer was shown 
by B. B, Thayer, of this city, state assayer, samples of the refined 
oil from this well, which yielded, on analysis, 95 per cent. ; 20 per 
cent, of a very superior burning, and about equal quantities of solar 
and lubricating oils—the quality of the latter not excelled, if any- 
where equalled, at the east. At the same time he showed me crude 
oil, similar in appearance, and producing on analysis similar results, 
from a well which they are boring on the Santa Cruz mountains, or 
coast range, about midway between San Jose and Santa Cruz, at 
an elevation of some fifteen hundred feet; and the oil here, I am 
told, is found in a hard blue sandstone. Geologically speaking, 
those two districts are wholly dissimilar. Within ten miles in an 
air line from Oakland, on the Lauterwasser Ranch, in the Mount 
Diablo Valley, there is a strong saline and mineral spring, 
where carburetted hydrogen gas is continuously bringing to 
the surface oil, and as this oil parts with its most volatile 
parts, assumes the appearance of thin tar. This tar yields, 
on analysis made by Gideon E. Moore, of this city, April 21:— 
Illuminating oil, 37 per cent.; lubricating oil, 45°59 per cent. ; 
cake and raw volatile matter, 10:70 per cent.; water, gas, 
benzole, and loss, 6°71 per cent. Another property, known as the 
Seaver Ranch, within two miles of the San Pablo Bay, at an eleva- 
tion of about 100ft. above its waters, tar is oozing up in the ravine, 
showing finely. About 1,500ft. above this, on the very crest of a 
hill, about 1,000ft. above an immediate valley, is the well spoken of 
by Professor Bruner, in his report, viz., ‘‘ Again another, near San 
Pablo, in 1862, wells were bored, and a manufactory built, both of 
which are failures.’ The writer has visited the latter place, and 
procured the following information:—They commenced there by 
attempting to procure kerosene, by treating the sand rock, which is 
saturated with oil. This failed to be lucrative. They then bored 
103ft.; this was full of tar and oil on the top at the timeof my visit. 
Within 15ft. of this they sink another well. The mouth of this was 
closed by earth, but was continuously, and had been, discharging 
thick tarry substance, and there were many barrels then on the 
surface, which I was told yielded of refined oils, the heavier predo- 
minaticg. This they then abandoned, and tried to find it in the 
east, which in time they also abandoned. The writer not long since 
forwarded to the office of the Brooklyn Petroleum Company, 74, 
Broadway, New York, a sample of sandstone slate—a hard, bluish 
rock, full of cavities—on breaking which the oil oozes out, some- 
thing as blood would on cutting a piece of liver. This oil is very 
rich in those finer colours. From Tulare, Colusa, Mendocina, and 
Humboldt counties—districts widely separated from the different 
wells—a fine liquid, inflammable oil is procured, about the colour of 
dark brandy, aud which burns readily in a lamp in its crude state. 
In every instance known to the writer, wherever they have com- 
menced boring, as they have descended they have procured an in- 
So numerous and so uniform is the 


he is well acquainted, had a refinery at Buenaventura for refining | testimony of parties, professional or otherwise, of the existence of 
the crude oil gathered in that neighbourhood, and that the inha- petroleum on this coast, that no intelligent person can question itg 
bitants thereabouts used Mr, Gilbert’s oil for burning, until the | existence.’ ” 








Junzr 30, 1865. 


THE ENGINEER. 


4ii 











TO CORRESPONDENTS. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the fi ing publication 

NoricE.—A SPECIAL EpiTIon of THE ENGINEER 1s 
published for FOREIGN CIRCULATION. . This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

&> We cannot undertake to return drawings or manu- 
scripts, We must, therefore, request our correspondents 
to retain copies. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 


T. B.—Your letter is perfectly satisfactory. 
T. E. G.—The technical dictionary, published in Weale's series, will, perhaps 





answer your purpose. 
T. A.—The insertion of your letter would prolong a@ discussion which has 
already extended beyond convenient limits. 


——- 
DELPECH’S PUMPS. 
(To the Editor of the Engineer). 
S1r,—Can you, or any of your correspondents, inform me where Delpech’s 
pumps are manufactured in this country? 8. K. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings ; each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ali 
single advertisements from the country must be accompanied by stamps in 
payment. 

THB KNGINERR can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, of preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

TuE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MK. GEORGE LEOPOLD RICHE ; all other 
letters and communications to be addressed to the Bditor of TuB ENGINEER, 
163, Strand, London, W.C. 
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THE HERCULES TARGET. 

Str WILLIAM ARMSTRONG has, at last, publicly ex- 
pone his objections to a practice which we have for a 
ong time deprecated—that of rating rifled ordnance by 
the weight of their projectiles, instead of by their calibre or 
powder-charge. The natural result of rating by the weight 
of the projectile only, is to lead, not only the public, but 
even military and naval men, to over-estimate the real 
power of our heavier guns. It is natural to suppose that 
a “600-pounder” has twice the destructive power of a 
“ 300-pounder.” But the former gun, although it has been 
fired with 90 lb. charges, is intended for but 70 1b. in ser- 
vice; and yet the so-called “300-pounder” is fired with 
60 lb. And the destructive power of the gun is almost, if 
not quite, exactly in proportion to the quantity of powder 
usefully burnt. The weight of guns of equal, or approxi- 
mately equal bursting strength, should increase, however, 
in an even greater ratio than the powder charge. Presuming 
that, for the heavier charge, the bore is also greater, so 
also will-be the plane upon which the internal pressure is 
exerted to burst the gun. But without following out the 
conclusion from this fact, which involves a consideration of 
the initial force of explosion of the powder itself, it is 
enough to say that, in order to obtain increased strength, 
even in built-up guns, the thickness of the metal around 
the chase must be increased in a considerably higher propor- 
tion than that merely of the intended increase of strength. 
If we sought—and no doubt artillerists are seeking—to 
double the power of the heaviest existing ordnance, we 
should need, supposing the present materials and modes of 
construction to be retained, to much more than double the 
weight of our guns. So far as trustworthy means for 
working heavy naval guns are now known, our heavy guns 
are already heavier than can be handled at sea. It is not 
prudent, however, to assume that, with the means now at 
our command for the rapid movement of heavy weights in 
workshops and forges, no mode of working the heaviest 
naval guns may not yet be discovered. Captain Coles, of 
course, considers that they have already been discovered, 
and there are naval officers of high rank, here and there, 
who agree with him; but upon this point we must look 
rather to the progress of discovery and to experience, than 
to opinions, however authoritative they may be in their 
professional character. 

But with the increasing weight of guns it is contended 
that a less proportionate increase in the weight of armour- 
plating will suffice to resist their shot. It is, we think, 
rather a theory than a fact proved by demonstration—but 
it is, nevertheless, a favourite theory—that the resistance of 
plates to shot is directly as the square of their thickness. 
Sir William Armstrong does not desire that the public shall 
expect too much from his heavy ordnance, and he adopts 
the theory in question. ‘The Hercules target, with its 9in. 
outer plates and total thickness of 11}in. of iron, is of about 
twice the weight of the Warrior’s target, yet it is, many 
believe, four times as strong. ‘I'he former resisted salvos of 
shot fired with 20 lb. of powder and upwards, but we are to 
remember that these were shot only 7in. in diameter, 
whereas in firing a ‘600 pounder” the hole to be punched 
is 13-3in. in diameter, thus presenting nearly twice the 
circumferential cutting, irrespective of the thickness of the 
plate. Still there is, perhaps, the practical conclusion left 
that the thicker target is stronger, as the square of its 
thickness, so far as the mere fact of punching, irrespective 
of the diameter of the shot, is concerned ; for it is doubtful 
if any gun could be made to bear from 70 lb. to 100 Ib. of 
powder when exploded upon a shot weighing 600 lb., but 





only 7in. in diameter. The of the gunpowder gas 
would act upon but one-fourth the area afforded by a shot 
of twice the diameter, and hence, all else being equal, the 
pressure would need to be four times greater per unit of 
area, and this would be a pressure which no gun yet known 
could withstand. 

It is herein, we apprehend, that the great comparative 
strength of the thicker targets lies, and we may justly 
anticipate that the Hercules target will prove practically 
invulnerable to any ordnance likely to be made. Even in 
machine punching under slow pressure the punch must 
have a diameter not much less than the thickness of the 
plate punched. Inarmour plate punching the same reason for 
a large punch must prevail, but the necessity for keeping 
down theintensity of the pressure of the gasin the guncham- 
ber is, perhaps, an even stronger reason why we must havea 
large shot for a thick plate, Supposing two plates, one of 
double the thickness of the other, to be punched, the 
practical amount of destruction, supposing the plates to be 
armour-plating, is not much greater in one case than in the 
other. There isa hole in both plates, and one hole is twice 
as big as the other. It is an uglier hole, perhaps, yet the 
smaller one may really cause as much mischief. But, four 
times the mechanical work having been expended it, 
because there has been four times as much sectional area of 
iron to cut through, we need guns of four-fold strength, 
and, thus, of much more than four-fold weight, to make the 
larger and deeper hole. Here is where the plates appear 
to at last obtain the advantage. ‘The Duke of Somerset 
once saw 12in. plates, for the coating of the Cronstadt 
fortifications, rolied at the Atlas Works, Sheffield, and a 
1lin. plate of the same make was knocked to pieces by the so- 
called 600-pounder, firing a 3501b. shot with a 90 ib. charge. 
But the plate was not punched, and it was only knocked 
to pieces because it was not supported by backing, 
having been stood up loosely against some timbers. Sir 
William expresses his conviction that no gun which he has 
yet made can ever pierce the Yin. plates and tremendous 
backing of the Hercules target. ‘lhe ships are, therefore, 
perhaps secure at last. But at what a sacrifice this protec- 
tion is obtained. We will not for a moment say that the 
object does not deserve all that is required to obtain it. 
Here are between 2,000 tons and 5,000 tons of armour, re- 
presenting so much displacement, or, say, from 6ft. to 9ft. 
upon the draught of the vessel. But for this we might 
have more engine power and, especially, more stowage for 
coal. For the larger—we may better say the largest— 
class of plated frigates now built, with a displacement of 
10,000 tons, at least 6,000 indicated horse-power are re- 
quired to drive them at 15 knots, and even at half power 
they would burn nearly 150 tons of coal daily. We fear 
it will be found, in time of war, when that time shall come, 
that our great mail-clad frigates cannot wef half the 
quantity of coal that it is desirable they should. ‘The de- 
signer of such ships has to deal with many difficulties, 
each of the most weighty character. First, the utmost 
amount of protection for those on board must be provided. 
his requires costly and, what is even worse, heavy armour. 
Second, great speed is required—at any rate it is most de- 
sirable. This requires great engine power, the best con- 
struction of engines, requiring the least fuel ; and it requires, 
also, large stowage roum for coal. Great speed requires, 
also, a ship with fine lines, and fine lines, upon the same 
length of keel, give less displacement, and thus the ship is 
less able to bear her armour. If the keel be lengthened, 
then the ship will not answer her helm so well, nor be as 
manageable in a sea way. Ordinarily, the best mode, if it 
be not the only mode of providing against these difficulties, 
is to enlarge the whole ship. Inasmuch as the displace- 
ment and power of bearing armour and dead weight are 
increased as the cube of the lineal dimensions, while the 
midship section and the surface giving skin resistance in- 
crease only as the square of the same dimensions; this 
affords one way out, but it involves an enormous expense, 
as the construction of the Great Eastern has proved. It 
must be accepted and dealt with, we think, as an inevitable 
necessity that, if vessels with the Hercules armour are 
to be built and worked, still larger ships will become 
necessary. 


THE RAILWAYS OF SWEDEN. 


In spite of the difficulties which attend travelling in 
Norway, Norwegian towns have been extremely fashionable 
during the last few years, Attracted, some by the salmon 
and some by the noble scenery of Scandinavia, numbers of 
Englishmen have cheerfully put up with the scanty fare 
and springless carrioles with which, either through per- 
sonal experience or tourists’ narration, we are all familiar. 
But, popular as Norway has become, the sister kingdom of 
Sweden remains comparatively unexplored: by the pleasure 
seekers of England. Rivalling Norway in natural beauty, 
infinitely richer in historical associations, and including 
within its limits primeval forests and cities civilised up to 
the standard of London or Paris, Sweden offers, neverthe- 
less, every sort of gratification to foreign guests. They 
may hunt elks or bears, and wander through trackless 
wilds, or they may go straight to the capital in a padded 
railway carriage, and take a stall in one of the prettiest 
opera houses of Europe. In the winter they may be 
whirled along in sledges over frozen lakes of infinite 
extent, or dance to their hearts’ content at the parties of 
the pleasure-loving Swedes. In the summer evening they 
may sit in the pretty public gardens which abound near 
Stockholm, music and gaiety and golden-haired women 
round them; or, strolling out of the city up one of the 
neighbouring hills, may watch the glorious northern sunset, 
glowing in the clear sky beyond the vast panorama of 
mountain and forest, bathing the myriad islands of the 
Malar lake in rich purple haze. 

It is easy to grow rapturous about Stockholm, but our 
present purpose is to call attention to the recent expansion 
of the Swedish railway system, by means of which the 
beauties of the capital, or the solitudes of the interior, are 
rendered easily accessible from several different points on 
the coast. The facilities which the railways offer to the 
tourist are, of course, of secondary importance compared to 
the influence they are calculated to exert on the internal 





rosperity, the industry and commerce of the country. 
The au lines have been designed by the Sema 
for the purpose not so much of being immediately suc- 
cessful as speculations, as for that of creating channels 
along which the manufactures and raw produce of 
the kingdom may be encouraged to flow. It will 
presently be seen that the traffic returns are highly satis- 
factory, in themselves affording every promise that the 
capital laid out on the railways will yield an adequate 
return, and are still more satisfactory as evidence that the 
purpose with which the lines were designed is in a fair 
way of being fulfilled. In addition to the trunk lines, 
several short lengths of railway have been constructed by 
private companies. These have yielded greater dividends 
than the main lines belonging to the State, but, in almost 
every case, they are branches from the main lines, and 
could not have come into existence unless these had been 
first established. 

Paying attention for the moment to the State lines only, 
we find that, at the end of last year, between five and six 
hundred miles of railway were open for traffic. “ Con- 
sidering that no part of the line was in working order before 
the end of 1856, at which date the first half-dozen miles were 
open, the rapid progress that has been made is highly 
creditable to the Swedish railway administration. ‘The 
lines extend from Stockholm, on the east coast of the 
Swedish peninsula, to Gottenburg on the west, and 
Malmoe on the southern extremity, the southern line 
branching off from the direct route between Gottenburg 
and the capital at Falképing. A short branch from the 
Gottenburg line, about fifteen English miles in length, 
between Hallsberg and Orebro, connects the trunk lines 
with a private line between Orebro, Nora, and Arboga ; 
but, with the exception of this branch, the trunk lines ouly 
are in the hands of the Government. In describing the 
entire system of Swedish railways now in active operation, 
it will, therefore, be unnecessary to specify in each case 
which are private and which are State lines. We will 
proceed to trace the course which they follow closely 
enough to enable anyone who wishes so to do to sketch 
them in on a map, and confine ourselves for the moment to 
the general direction which they take. 

Starting from Gottenburg, the trunk line proceeds, 
deviating but little from the direct route, to Herrljunga, 
a distance of forty-five English miles, from which point a 
branch extends, in a southerly direction, to Boras. Further 
on, at Falképing, distant sixty-four miles from Gottenburg, 
the great southern line to Malmoe branches off. From 
Falkoping the main line proceeds in a north-easterly 
direction, between the great lakes of Wemeru and Wettenu, 
to Hallsberg, distant 147 miles from Gottenburg, at which 
point the branch of which we have already spoken leads 
off, in a northerly direction, to Orebro, and is continued 
through that place to Dylta, where it divides, and proceeds 
in a nortk-westerly direction to Nora, and easterly to 
Arboga, From Hallsberg the main line proceeds, in an 
easterly direction, to Gnesta, at which point it bends to 
the northward, to avoid the long ponds of the east coast, 
and, passing through the cultivated country lying near 
the capital, reaches its destination, distant from the point 
of departure at Gottenburg 255 miles. ‘The southern line, 
which brances off at Falképing for Malmoe, passes 
through Jénképing on the southern extremity of Lake 
Wettenu, and preserves its south-easterly course as far as 
Nissjo, at which point it bends to the south, and runs in 
that direction to Alfvesta, whence a short branch, ten 
miles long, leads off to Wexjo. ‘Turning now slightly to 
the west, it proceeds to Hessleholm, where a branch, 
sixteen miles long, connects it with Christianstad, and, 
between Hessleholm and Malmoe, we find one more 
junction at Esléf, at which point the main line is crossed 
by a line which connects Ystad with Helsingborg and 
Landskrona. In addition to the lines here described, all 
of which are in active operation, several other branches 
are under construction. From Stockholm a line is to 
proceed northwards to Upsala, the great university centre 
of Sweden, distant about forty miles from the capital. 
From Katrineholm, on the Stockholm and Gottenburg 
line, seventy miles from Stockholm, a branch, thirty miles 
long, will proceed south to Norrkoping, and from Laxa, 
fifty-four miles further on towards Gottenburg, a brench 
will lead off to the north-west, and connect Christinehamn, 
on Lake Wemeru, with the railway system. ‘These three 
branches are Government undertakings, but a fourth 
branch, from Herrljunga to Mdevalla, has been projected 
by private enterprise. 

The branch under construction to Christinehamn is part 
of a very important line which will ultimately be made 
between that place and Christiania, the capital of Norway, 
which will bring the sister kingdoms into railway com- 
munication with each other, A railway belonging to a 
private — is already in existence between Chris- 
tiania and Kongsvingen, and the Government has under 
construction a continuation of this line as far as Alvika. 
When this extension and the branch to Christinehamn 
are complete, it will only remain to connect the two 
extremities, distant from each other about fifty-four miles 
in a direct line. The Swedish railways are, of course, 
single lines, as the traffic is not yet sufficient to require a 
double system of rails. 

The kindness of the Swedish consul in London enables 
us to offer some statistics relating to the operation of the 
Government lines during the past three years. The total 
length of line open at the end of 1864 was 530 English 
miles. The figures that we give, it will be understood, 
are approximate equivalents to the Swedish measurement 
and pecuniary estimates. During that year eighty miles 
had been brought into operation, as only 450 miles were 
in working order at the end of 1863. ‘The total amount of 
capital sunk in the Government railways at the end of 
1862 was £1,793,600. At the end of 1863 it was 
£2,818,500, and, at the end of 1864, £3,101,500. The cost 
of the lines has been estimated at 103,334 francs per kilo- 
metre, which would be equivalent to about £6,660 per 
mile, rather more than cost per mile as shown by the 
above figures. The number of locomotives employed at 
the end of 1864 was sixty-five, of passenger carriages 202, 
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of wagons for goods and cattle 841, of luggage vans 
thirty-five, and of post-office vans eight. The number of 
passengers carried during 1864 was 999,387, and 223,727 
tons of goods were carried during the same period. The 
passenger fares during 1864 amounted to £93,900, and the 
payments of goods traffic to £90,228. Receipts for luggage, 
dogs and horses, and minor sources of revenue, amounted 
to £13,900; thus the total revenue of the year amounted 
to £198,028. The expenditure is put down as follows :— 
Maintenance of permanent way, £40,665; rolling stock, 
£49,775; other expenses, £39,100 ; total, £129,540. The 
profit on working the lines was thus £68,458, or two anda 
fraction per cent. on the capital invested. This profit 
would not be great if the railways had been constructed 
as a commercial speculation, but considering the short time 
that they have been in operation, and the fact that they 
were destined rather to create traffic than to serve the pur- 
poses of a traffic already existing, it affords the most satis- 
factory evidence that the industry of the country is begin- 
ning to feel the effects of good internal communication. 
Some of the short private lines, constructed to accommodate 
local wants, have been very much more successful in acom- 
mercial point of view, and pay handsome dividends. In 
describing the general network of railways we have not 
mentioned all of these, as some of them are entirely discon- 
nected from the main line. ‘The most important inde- 
pendent line is that from Gefle, on the shores of the Gulf 
of Bothnia, about ninety-three miles north of the capital, 
to Zalun, fifty miles westward in the interior of the country. 
This line was first opened along its entire length in July, 
1859. 
PROLONGING PATENTS. 


In spite of Lord Stanley’s expressed opinions, we do not 
think that patent rights will be abolished before the esta- 
blishment of the millenium. It is not what people, 
who-only know industrial life from the pages of blue- 
books, believe that will determine such a fundamental 
change in our industrial legislation. But it is evident 
that the promised reform of the patent laws, about 
which we have been hearing so much and so often, will 
remain in abeyance for some time longer. However much 
legislative reform may be desired, it is difficult to obtain 
it in this country without the political stimulus which 
is evidently lacked by patent law reform. But it is all the 
more important that we, and all engaged in occupations in 
which these laws have such an important influence, should 
urge on the Legislature a speedy consideration of the whole 
question, while, in the meantime, discussing the more 
important points of detail. Amongst these is undoubtedly 
the question of prolonging patents, and there is probably 
scarcely another clause of the law with more important 
influences for good or for evil. 

The theory of patent law, in its bearing on the inventor 
himself, is that, by giving him for fourteen years an 
exclusive monopoly or right to use his invention, you give 
him a certain period within which he may be remunerated 
for his’ genius in conceiving the original idea, for his skill 
in practically carrying out the invention, and for his 
trouble and business qualities in introducing it to the 
public and getting it on the market. But the grant of 
these fourteen years—this definitely-fixed limit of time 
within which the inventor must cultivate his ground—must 
both sow and reap—looks like measuring with the same foot- 
rule a number of plans drawn to different scales. Yet it 
is evident that the period of reaping must differ with 
almost each different patent. While an invention which, 
however useful, effects little or no change in what is 
already in existence, may be soon introduced, an in- 
vention of greater bulk, or of greater originality, must 
almost necessarily take a much longer period to 
introduce, or may even altogether fail of success 
within the fourteen years. Apart from questions of 
originality, the greater the bulk the greater the expense 
(and expense always very rapidly increases with bulk), and 
the greater the difficulty. Again, other things being equal, 
the greater the originality of an invention the greater is 
also the difficulty of making it marketable. It is, in fact, 
pretty well known that those inventions which are the 
most important from their originality, or the most con- 
siderable from their scope, are also the most unprofitable 
foratime. ‘The late Mr. Richard Roberts is not the only 
inventor who has made this experience. He used to 
reckon that, on an average, a patent seldom paid before the 
seventh or tenth year. It is not that an invention for a 
small thing, and of an apparently trifling character, is 
necessarily without importance. In the first place, there is 
generally more competition, so to speak, in attempts to 
produce things of this kind, and which are generally 

nown to be easy of introduction, and therefore the more 
profitable. Besides, a trifle in itself may be of great 
numerical importance in the aggregate, both in i.s appli- 
cation and in its manufacture. But the fact is undoubted 
that, generally speaking, the greater the material bulk of 
the thing produced, the greater the number of steps ordi- 
nary people have to be taken out of their way ; the greater 
also the difficulty in obtaining a return within the period 
of fourteen years for the merits, pains, and expense in 
scheming, in working out, and in putting it on the market. 
It may therefore be fairly said that, properly speaking, 
almost every invention ought to have a different grant as to 
duration. 


Of course this period would be impossible to settle before- 
hand, so that the principle of prolonging patents after the 
‘time within which they would otherwise have expired, has 
had to be adopted, and is, in fact, a principle very generally 
recognised. ‘The patent laws of almost every country may 
be said to embody the principle of extension. Patents 
could thus be prolonged in the United States for as long 
as seven years under the old law. In Austria, Bavaria, 
Hanover, Holland, and Italy the same can be done for 
varying periods of time. The only countries where a patent 
can, under no circumstances, be prolonged, are Russia and 
Portugal. In France, however, a prolongation can only 
take place by a special decree of the ~ islature, which we 
may take as equivalent to our Act of Parliament. In 


Belgium and the United States no prolongation is ever 





asked for, and for the simple reason that the duration of 
patents is twenty years in the first country, and seventeen 
years in the second. 

According to the present British law a patent can be 
taken out for only fourteen years, but it may be also re- 
newed by the Judicia] Committee of the 2 Council for 
as long as fourteen years, although the power has only been 
exercised in one or two instances to this fullextent. The 
average length of time for which patents have been pro- 
longed has been from three to six years—five years being 
the commonest period. The only time a patent was pro- 
longed for fourteen years appears to have been in the case 
of Lord Dundonald’s rotary engine. From 1835 to 1862 
inclusive, 137 applications for prolongation were made. 
Sixty-two of these were granted—forty-cight to patentees 
and fourteen to assignees. Forty-six were dismissed, and 
twenty-nine applications were withdrawn. Of the total 
number of the sixty-two applications for prolongation 
which were granted, twenty-three were opposed and 
thirty-nine were unopposed; of the forty-six applications 
which have been refused, twenty-six were opposed, and 
twenty were unopposed; of the twenty-nine applications 
which have been withdrawn or abandoned, eighteen have 
been opposed, eleven unopposed. It thus appears, as was 
observed by Mr. Reeve, the Registrar of the Privy Council, 
“‘ that the proportion of successful applications is far larger 
in those cases which are unopposed than in those which are 
opposed.” Any application for a prolongation must “ be 
largely advertised, both in the Gazette, in London papers, 
and in newspapers near the places of residence of the peti- 
tioner or manufacturer.” A period of time is thus granted 
to the public, which is indicated in the .advertisement, 
“ within which they must bring a caveat.” This being 
done they are entitled to be supplied with papers, and they 
proceed in the case as they think fit. Any opposers of the 
prolongation have also to lodge their objections in a written 
form, and when the case for the prolongation is being heard 
before the Privy Council, the public interested have the 
right to cross-examine the patentee’s witnesses by their 
counsel, and also to produce any counter evidence. ‘I'he 
Attorney-General is, besides, instructed to appear on 
behalf of the public, in order to watch the case; and 
if he thinks the petitioner has no sufficient claim, he 
has the right to address the court in that sense during the 
course of the proceedings. For instance, the Attorney- 
General addressed the court in the famous case of Bett’s 





patent fur capsules. He estimated the profits at about 
£10,000, and he thought that as much as the 
deserved. The Privy Council, however, extended the 
patent for five years. 

Such is the present state of the law in England; but, as 
with almost everything connected with its practical 
working, there is much to complain about. In fact, so 
unsatisfactory have been the results as to prolongations, 
that the commissioners appointed to examine into the 
working of the patent law recommend in their recent 
report “that in no case ought the term for which 
a patent is granted to be extended beyond the 
original period of fourteen years.” Upon this point 
both Mr. Fairbairn, C.E., and Mr. Hindmarch, Q.C., 
differ with the majority of the commissioners. They con- 
sider that fourteen years cannot be deemed sufficient in 
every case, and that whenever it is shown that the public 
“havederived great advantage from a patentee’s invention,” 
without the inventor having, through causes beyond his 
control, reaped a proper reward, the patent should be pro- 
longed. Mr. Hindmarch, however, adds that at present 
the interests of the public are not sufficiently protected 
upon the hearing of applications for prolongations. 
recommends that a special and careful inquiry be made by 
experts, and that “the result of that inquiry be reported to 
the Privy Council at the hearing of the application.” It 
is noticeable that the recommendation of the majority was 
mainly based on the evidence of the Registrar of the Privy 
Council, Mr. Reeve. The commissioners observe that the 
power of granting prolongations “is, in its nature, 
arbitrary,” and that “it does not seem just that the public 
should be excluded for a term of years from the use of an 
invention, which in the ordinary course of law would 
otherwise become public, simply because the inventor had 
reaped fromita smaller profit (possibly through his own want 
of business habits) than he thought himself entitled to ex- 
pect.” A much stronger argument against prolongations 
is the evil to all concerned in the uncertainty as to whether 
a prolongation will or will not be granted. But one of the 
undoubted objections to prolonging a patent is the door it 
opens to unprincipled mancuvring. In more than one 
case we know of, and more especially in one particular case 
upon which thousands are depending, the patentee was 
perfectly well aware, for years before the term of his 
patent had expired, that his patented plan, or rather one 
pues of it, was in almost universal use. ‘The patentee, 

owever, never put forward any claim, except in 
one instance, when, after examining a certain number of 
witnesses, the suit was allowed to sleep. On the subsequent 
application before the Privy Council, the patent was, never- 
theless, prolonged on the usua! ground of inadequate remune- 
ration, and the patentee in question is now coming down on 
numbers of persons, and for royalties extending back for 
the last five, or even ten, years. He is thus, leaving out all 
other considerations, making a rich profit by his own 
negligence. ‘To have collected his royalties before the pro- 
longation would have been to do away with his plea of 
inadequate remuneration. At any rate, his right to claim 
royalties at all would have been decided either for or 
againsthim. By leaving the matter dormant several great 
advantages were gained. In the first place, it is very 
doubtful, on the face of the patent, whether the apparatus 
in question is covered by it. Manufacturers have thus un- 
wittingly used it; the use of the apparatus has spread 
quietly, so that hundreds have quite unconsciously put 
their heads in the noose, and are now at the mercy of a 
patentee—a patentee who is by no manner of means an 
inventor. On the other hand, it may again be said that 
the more important, and, therefore, the more valuable, a 
patent, the greater the opposition—the more numerous the 
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opposers to its extension. ‘This, however, only bears on 


those inventions which may have gained currency, or 
whose importance has been recognised for a greater or less 
period before the expiration. 

Summing up, we may say that, while the principle of 
prolongation is sound—while it is in accordance with jus- 
tice, and even with the theory itself of the patent law—the 
mode of carrying out this principle is clearly defective. It 
is not the principle itself which is to blame, but the juris- 
diction. ‘The whole question must eventually turn on the 
amount of receipts of the patentee, and whether or not the 
invention has crept into use. What is wanted is, therefore, 
a careful skilled examination, by experts, into the accounts, 
and generally into the utility and amount of success of the 
invention. It is monstrous that a patentee should directly 
profit by his own negligence, or that an unscrupulous appli- 
cant should have an advantage over the more scrupulous 
by withholding or cooking accounts. A prolongation 
might, indeed, be fairly refused to a patentee who kept very 
bad books. But no system of prolongations will be able to 
do away with the action of good or ill fortune on the success 
of invention ; as little as any system can nullify the action 
of chance on any of the other concerns of life. 


LOCOMOTIVE ADHESION, 

A COMMON and, indeed, a justifiable excuse for increasing 
the size and weight of the parts of locomotive engines 
beyond their structural requirements, is that increased 
weight is necessary for adhesion. Adhesion, which de- 
pends upon the weight of the engine, and, still more, 
perhaps, upon the weather and the condition of the rails, 
is, from the last-named fact, one of the most variable 
elements of power. It is often one-fourth, or even more, 
of the weight-giving adhesion, and is, perhaps, as often 
only one-tenth, or possibly still less. In both cases the 
engine may steam as freely, and be capable of exerting as 
much steam-tractive force; yet, practically, its useful 
power at one time is dimished, perhaps, by two-thirds at 
another. So far as is known, nothing like a uniform pre- 
portion of adhesion to weight can possibly be secured. It 
varies by a law of nature which the wit of man can never 
overthrow. We may increase the adhesion by increasing 
the weight, but the proportion of adhesion remains much the 
same as before. Not but that there are recorded experiments 
to show that, with increased weights, the ratio is also 
increased; but it is believed that this, if it be a 
fact, is rather due to abrasion, or crushing under 
very great weights, and it is at the least doubtful 
whether, as between, say, 10 tons and 14 tons upon a pair 
of driving wheels, any such proportionate increase, or, 
indeed, any practical increase in the mere ratio of adhesion 
to weight is obtained. It is, nevertheless, a fact that the 
permanent way is injured by very heavy weights when 
concentrated upon a single pair of wheels, and there isa loss 


| also in the mere carriage or propulsion of weight per se. 


For were there no weight to be moved there would be no 
resistance (unless an imaginary moving plane were sup- 
posed to cause atmospheric resistance), and it is only resist- 
ance due to weight and the atmosphere that requires power 
for overcoming it. Every item of locomotive power repre- 
sents working expense, and the expense of working is in 
some proportion, if not in a direct proportion, lessened as 
the power employed is diminished. If we can so utilise 
the already existing weight of locomotives and tenders as 
to secure increased adhesion, we may practically add to the 
power of locomotives without increasing the cost of work- 
ing. But if, to obtain increased power, we increase the 
weight of engines, we do increase the cost of work- 
ing. Every ton of engine weight opposes a mecha- 
nical resistance of from 15 lb, to even 50 lb. upon a 


| speed of working, and a further resistance on gradients 


according to their steepness. Yet it is sometimes said that 


| heavier and heavier engines are necessary, in order to gain 


sufficient adhesion, and that it is a mistake to attempt to 
oppose the tendency to greater and greater weights. In 
speaking of heavy locomotives, it will be understood we are 
referring only to weight, irrespective of the steam-prodac- 
ing power of the boiler, or the dimensions of the cylin- 
ders and wheels. Thus we may have two engines with 
identical boilers, cylinders, valve gear, and driving wheels, 
so far as their dimensions and working power is concerned, 
yet while one may weigh 25 tons the other shall turn the 
scale at 30 tons. It is only in so far, however, as increased 
adhesion is obtained from the extra weight of the heavier 
engine that it can have any more power than its fellow, and 
upon a good dry rail, where the lighter engine has sufficient 
adhesion, the heavier engine will have even less disposable 
power for drawing a load, inasmuch as a greater proportion 
of its absolute power is expended in the movement of its 
own excess of weight. Ata speed of thirty miles an hour, 
up a gradient of 1 in 100, this resistance, due to this excess 
of 5 tons, will be at least 2 ewt., equal, perhaps, to 5 or even 
10 per cent. of the whole power of the engine under ordinary 
circumstances. It needs, indeed, hardly a laboured argu- 
ment to show the advantages of the greatest possible 
diminution of the weight of locomotives, and railway rolling 
stock generally, consistent with safety and efliciency. 
There are those who say that no diminution of the present 
weight is consistent with sufficient adhesion, which is but 
another term for efficiency. If exactly the existing con- 
struction were to be retained this might be true enough, but 
the locomotive engine is being constantly modified in its 
construction and arrangement. We see daily evidence 
that, upon a reasonable cause, or, we may say, upon a show- 
ing supported by due reasoning in which no detect appears, 
locomotive engineers are prepared to alter, add to, or take 
from the locomotive without limit. ‘They are prepared to 
do anything that, being in itself practicable, reasonably 
promises an advantage in working. ‘The diversity of 
patterns now to be seen, and the growing boldness of 
design shown in the works of certain engineers, bear 
testimony that there is little veneration left for form, nor 
for precedent and prescription, for their own sakes. ‘Time 
was when coupled wheels were not tolerated for passenger 
engines, now they have become common, and it may be 
that they will become universal. It was thought that they 
did not work nearly as freely as engines with a single 
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pair of driving wheels, and something of this opinion still 
lingers in certain quarters. ‘There is, no doubt, a slight 
difference against coupled wheels in this respect, but 
where by the use of steel tyres all the wheels maintain 
almost exactly equal diameters, and where the axle boxes 
and coupling rods are accurately adjusted, the difference 
can only be slight. A short time since a correspondent 
mentioned in our columns a load taken by an engine with 
16in, cylinders, 24in. stroke, and a single pair of 74ft. 
driving wheels. i 


cline of 1 in 75. The same correspondent mentioned that 


there were engines on the same line with cylinders of the | 
observed that the gases flow from the upper tubes at a 
|much higher temperature than they do from the lower. 


same dimensions and coupled 6ft. driving wheels. He 
mentioned that he “ would like to see ” the latter class of 
engines doing the same work, as if it were notorious that 
they could not do so. Now, were it really the fact that, on 
account of coupling only, 6ft. wheels could not draw 
as heavy a load as a single pair of 73ft. wheels, all else 
being equal, it would appear to argue strongly against 
coupling. But the real facts are, that the coupled engines 
have only 20in., and not a 24in. stroke, and that they will, 
any day in the week and any week in the year, outpull the 
engines with single wheels, although the coupled engines 
may not work at as great a speed. So the presumed case, 
which appeared to be very strong against coupled wheels, 
falls tothe ground. ‘The coupled engines, with 20in. stroke 
and 6ft, wheels, have practically the same tractive power, 
and no more, as if they had 24in. stroke and 7ft. 2tin. 
wheels ; and it needs no great display of argument to show 
that, with the dimensions last-named, a coupled engine 
would have the advantage, notwithstanding slight extra 
resistances due to coupling, over an engine with the same 
diameter of cylinder, 24in. stroke, 74ft. wheels, and with 
only two-thirds the adhesion weight. 

The power of locomotives has been increased, therefore, 
by coupling, because, without adding to the total weight, 
coupling has increased the adhesion. And for this coupled 
passenger engines are now in large and increasing repute. 
Next to coupling is the proper use of sand, first selected 
from proper sources, and then dried, and fed equally by 
regulating valves or taps to each wheel of a pair of driving 
wheels. Very few engines have more than the most 
wretched sanding apparatus—a box of damp sand, from 
which the fireman throws handfuls down a pipe under one 
driving wheel only. 

It may not be found desirable to couple the six or eight 
wheels of a passenger engine, but it is a question whether 
its whole weight should not be made available for adhesion, 
by the use of additional cylinders, working wheels at the 
front. ‘The French engineers have worked out this system, 
with results which they declare to be perfectly satisfactory, 
and with engines of which, with a total weight of 473 tons, 
21 tons are carried upon two pairs of driving-wheels spread 
17ft. apart centres. Were more adhesion required, inter- 
mediate wheels might be coupled, one pair with each pair 
of driving-wheels. The diameter of the driving-wheels is 
but 5ft. 3in., and thus four pairs would stand upon a base 
of i7ft., just as the driving and three pairs of small inter- 
mediate wheels stand at present. The French engines of 
which we are speaking are worked upon express trains, 
at high rates of speed. ~ 

Mr. W. B. Adams has proposed a plan for coupling all 
the wheels of an eight-wheeled passenger engine, by means 
of friction coupling wheels, ‘This plan contemplates radial 
action in the axles thus coupled, and it is intended to 
atiord, also, free vertical movement in the respective wheels, 
according to the undulations of the line of way. ‘The 
plan is most ingenious, and we will not undertake 
to say that it is not practicable. It has not been tested in 
practice, however, and there are obvious points upon which 
doubts might reasonably be expressed as to its continued 
good working, supposing it to be once got into working 
order. The French engines just spoken of have no radiat- 
ing action in their extreme axles, and may be run in- 
ditferently in either direction, they being tank engines. 
They are absolutely but little heavier than the express en- 
gine and tender ot the average weight upon English lines, 
and yet they are capable of exerting at least one-half more 
steam tractive force, while they have also nearly twice the 
adhesion. Whether their working is really objectionable in 
any respect we are not prepared tosay. ‘There is a primd 
facte case in their favour, and they will be found well 
worthy the examination of English engineers. The improve- 
ment made of late years in steam fire-engines has consisted 
in the utmost reduction of their weight for given power, 
until they will now exert an indicated horse-power for each 
hundred weight of their weight. Locomotives may never bear 
such extreme “ sweating,” if we may be pardoned for using 
a jockey’s term, but it is manifest that, until all of their 
weight is turned to account for adhesiom, their working 
and other parts should not be made heavier than is ab- 
solutely necessary for strength. 








LITERATURE. 


The Differential Tubular Boiler. By Aupan C. Stimers, Chief 
Engineer, U.S. Navy. New York: D. Van Nostrand, 192, 
Broadway. 1865. 

Mk. STIMERS is the Chief Engineer of the United States 

Navy, and the patentee of an improvement in tubular 

boilers, which is enlarged upon in this pamphlet with 

rather more than the usual modesty of patentees, and espe- 
cially of patentees dating from New York. As far as one 
can form a judgment on a matter of this kind without 

experimental data, it appears to us that Mr. Stimers’ im- 

provement in tubular boilers with horizontal tubes is of 

some importance. It simply consists in diminishing the 
diameters of the tubes on the way to the top of the tube- 
plate. Taking, for instance, an ordinary locomotive boiler 
with 175 tubes, each 11ft. long by 2in. diameter, and thus 
with 10,006 square in. of tubular heating surface, 
and with 420in. of cross-sectional area, he modifies 
this arrangement as follows: — Towards the bottom, 
there are 38 tubes, 2tin.in diameter; further up 40, 2}in.; 
then 34, 2in, ; 34, 1Zin.; and, at the top, 24 tubes of 12in. in 
diameter. He thus has a total of 172 tubes, with a length 


of 11ft., 991 square feet of tubular heating surface, but with 


This load was sixteen carriages up an in- | 
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an aggregate sectional area of 426 square feet. Now by | all landowners and companies do not always agree. He 


gradually diminishing the diameters of the tubes towards | 
the top, there is evidently much more free space for the pro- | 
gress of the bubbles of steam towards the surface of the 
water. The greater tendency of the heated gases to pass 
through the upper tubes rather than through the lower 
tubes is also somewhat counteracted at the same time. As 
regards the steam and water, therefore, which always form 
a strong current towards the surface, the progress of this 
current is much less checked on its way upwards from row 
to row of tubes, With respect to the heated gases passing 
through the flue tubes of a horizontal boiler, it has been 


But by diminishing the area of the upper tubes, thus in- 
creasing the pipe friction, the speed of the flowing gases is 
diminished in the upper tubes, while the contrary action 
takes place in the larger tubes below. It appears to us, 
however, that the most convenient arrangement for repairs 
would be to use only two sizes of tubing, instead of several 
diameters. We may add that Mr. Stimers’ book is illus- 
trated with a number of excellent engravings, showing the 
differential tubular boiler as applied to marine and loco- 
motive purposes. 

On Letters Patent for Inventions. By Frepertck Epwarps, 

jun. London: Robert Hardwicke. 1865. 

TuIs book is written against patent rights by the same 
gentleman who last year favoured the public with certain 
lucubrations on the economical use of fuel in domestic fire- 
places. We do not see that the book contains anything 
beyond the usual arguments of the opponents of protection 
for inventions. We find that the author cites with some 
pride the names of Sir William Armstrong, Mr. William 
Hawes, and Mr. R. A, Macfie, as being of the same opinions 
as himself. We are not aware that either of the last two 
gentlemen could, by any stretch of courtesy, be called 
an inventor; and we hold that noone is competent to discuss 
the matter who has not made some invention, or attempt at 
invention. As to Mr. Edwards’ action in the matter, and 





evident pride that he is on the same side as Sir W. G, 
Armstrong, they put us in mind of a good old French story, 
which we have seen quoted by Arago. Prince Eugene | 
of Savoy, the celebrated general, was somewhat hump- | 
backed. At the same period there lived another general 
who was not humpbacked at all, but, en revanche, was by 
no means distinguished for military abilities, This same 
general, however, habitually walked with a stoop anda 
crouch, in order to resemble, as much as possible, the hump- 
backed hero. No doubt, in course of time, he got to per- 
suade himself to be fully equal to Prince Eugene; and no 
doubt, also, in course of time, Mr. Frederick Edwards, 
jun., will persuade himself that he is, or could be if he 
would, a second Sir W. G. Armstrong, though condemned 
to cast fire-places instead of guns. 

But we should be glad to hear some explanation by this 
great law reformer of the curious fact that every other 
novel thing in the arts and in manufactures, besides me- 
chanical or chemical inventions, is protected by means of 
special laws. Leaving out copyright, how is it that a 
special and distinct law has been required to protect calico 
designs? Before the passing of this law, the most expen- 
sive and valuable design was worth absolutely nothing—as 
it could be at once pirated. In a similar way, and at 
different times, laws have had to be passed for protecting, 
for the designer’s benefit, statues, pictures, photographs, 
music—in fact, everything else in the protection of which 
novelty is involved. The simple fact is, that every devia- 
tion from the ordinary beaten track—be it in the arts, in 
literature, or in the manufactures—is attended with much 
more expense of intellect, money, and thought, than mere 
copying. ‘the independent promulgation of laws of this 
kind, at different times, and in every civilised country, is a 
proof that the law must always aid the innovator in ob- 
taining the reward of his labour. ‘That the present system 
has many drawbacks we do not deny ; though, again, even 
these drawbacks and grievances could be much diminished, 
and even with the present law, if it were only properly 
carried out. But we can assure Mr, Frederick Kdwards, 
jun., that he will have to live a long time before he will 
be able to gratuitously make use of other people’s brains 
for the designing and invention of novel fire-places. 





An Illustration of the Benefits which Second-Class Branch Rail- 
way Companies, Proprietors of Existing Main Lines of Rail- 
way, Landowners and the Public at Large, may Derive from the 
Making of Second-Class Branch Railways. Second Edition. 
By Davin Jonzs, C.E, Londoa: F. Farrah. 1865. 

THE writer of this pamphlet teils us that he wishes “to 

draw public attention to the high remuneration which the 

making of branch railways would yield to the shareholders,” 
as also to the local interests and the public at large. We 
always thought that it was very fully and generally recog- 
nised that, to increase the means of communication of a dis- 
trict meant to develop its wealth. ‘The only question is as 
to the time that a given district could afford the return for 
the outlay required for any railway, whether a branch or a 
main line, or whether of that miniature gauge which is 
exemplified in the Festiniog Railway. As it is, there can 
be no doubt that many subsidiary lines, intended to feed 
main lines, have acted, not as feeders, but as suckers on the 
pockets of the shareholders who advanced their money for 
main lines only. If we rightly understand Mr. Jones, he 
purposes to build, as “second-class branch lines,” cheap 
single railways leading to main lines. This he thinks 
he would be always able to do at a cost of £4,000 per mile, 
including stations, lodges at level crossings, signals, lamps, 
&e., complete. After giving an account of the acknow- 
ledged evils and ruinous expenses of railway parliamentary 
committees, he proposes to save these expenses “ simply by 
the Legislature passing one and the same Act of Parliament 
for making all branch or second-class railways each to lead 
toa main line. Should Parliament grant such an Act, and 
leave the branch railway companies and landowners to 
decide where and how they are to be made, it would be to 
the community at large one of the greatest boons.” But 





Mr. Jones seems to forget that the interests and tastes of 


also does not appear to be aware of the existence of the new 
Railway Construction Facilities Act. 





The Railway Construction Facilities Act, 1864, with Notes and 
Abstract of Ninetcen General Statutes Incorporated therewith, 
and the Act for Giving Additional Powers to Existing Railway 
Companies. By CHantes Worpswoartn, Esq, Q.C., and 
Counsel to the Institution of Civil Engineers. London: Shaw 
and Sons. 1864. 

AT the present time, when there is so much inquiry and 

examination going on into the relations of railways to the 

public, without speaking of the rapid extension of’ the rail- 
way system itself, this little book published by Mr, C, Words- 
worth cannot fail to have some readers amongst our own 
profession. As is well observed, the Railway Construction 


| Facilities Act, 1864, may be said to be a very important 


statute, “ firstly, because it delegates what have hithcrto 
been legislative powers to a Government department, 
subject only to an active, not a silent, veto of Parliament ; 
secondly, because, by means of a certificate granted by 
the Board of Trade, a railway, and works connected with 
a railway, may be made and executed without obtaining, 
but with all the same powers as are usually granted by, a 
‘special Act.’” Mr. Wordsworth is also the author of an 
excellent “ Summary of the Law of Patents for Inventions.” 





Sours Kensincton Museum.—During the week ending the 24th 
June, 1865, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday, free, open from 10 a.m. to 10 p.m., 12,595. On 
Wednesday, Thursday, and Friday, students’ days (admission to 
the public, 6d.), open from 10 a.m. to 6 p.m., 2,677. Total, 15,272. 
From the opening of the museum, 5,372,393. 

Mercuant Supping or tux Unitep Kinapom.—At the end of 
the year 1864 there were 26,142 sailing vessels of 4,930,219 tons, 
and 2,490 steam vessels of 697,281 tons, registered in the ports of 
the United Kingdom, Compared with the numbers at the close of 
1863, the number of vessels is almost precisely the same, the sail- 
ing vessels fewer, but the steamers more numerous ; but the tonnage 
has considerably increased, the sailing by about 200,000 and the 
steam by about 100,000 tons, The increase was almost entirely in 
the larger class of vessels, those of above fifty tons. At the ond of 
1864 there were 16,325 sailing vessels above filty tons, their 
aggregate being 4,626,863 tons, and 1,564 steam vessels above fifty 
tons, their aggregate being 675,320 tons. 668 vessels of 175,763 
tons belonging to the United Kingdom were wrecked in the year 
1864, and 105 vessels of 10,573 tons were broken up, 

Atuoys or Inon.—We extract the following passages from an 
article by Professor Fleury, of New York, in the Oil News;—*“ I 
have recently attended some very interesting experiments for 
strengthening cast iron, at the Morgan Lronworks, in New York, 
By adding a small percentage of an alloy (the invention of Mr. Wm. 
Arnold, of New York city, and now manufactured by the U8, 
Composition Iron Company at their establishment in Williamsburg, 
N.Y.), cast iron is strengthened to nearly double its original tensile 
resistance, next making it soft, not liable to chill, less corrodible, 
and compact throughout the whole mass, I witnessed tho casting 
of the piston head for the engine of the Idaho, and J never saw a 
finer and more uniform piece of casting. Iron of 21,000 to the 
square inch were increased to 33,000 pounds, while ordinary Scotch 
pig iron of 11,000 pounds was brought to 21,000. This is a most 
important improvement, and is attraeting a great deal of attention. 
It is true it adds a little over one cent. per pound to the present cost 
of cast iron, still the advantages are by far greater. It is nearly as 
soft as malleable iron, and has a fine, steel-like lustre. J intend to 
make a few experiments with this process in this city, and publish 
the results in this journal. {in Europe they are cheapening bronze 
and other compositions, by adding to the same the less costly cast 
or wrought iron, while we in America are strengthening the cast 
iron by adding an alloy. ‘The so-called Keir metal capable of being 
forged when red hot or when being cold, and fit for bolts, nails, 
sheathing for ships, propeller blades, &c., consists of 100 parts, by 
weight of copper, 75 parts of zinc, and 10 parts of iron. ‘The cele- 
brated Aich metal contains 60 pounds of copper, 38 Ib. 2 oz. of zine, 
and 11b. 80z. of iron. It has proved to be stronger than copper, 
and to resist the action of sea water satisfactorily. Another alloy, 
called Sterro metal, is composed of 60 parts by weight of copper, 
from 34 to 44 of zinc, from 2 to 4 of iron, and from 1 to 2 of tiv. 
To those who desire to make it, [ can give the manner of preparing 
it. In Vienna, Austria, this alloy is used for pumps of hydraulic 
presses. ‘I'ests have shown it to stand 75,000 Ib. to the square inch, 
Another alloy, invented by Sorel, is called unoxidisable cast iron, 
or white brass. It consists of 10 parts by weight of copper, 10 parts 
of iron, and 80 parts of zinc. To prepare it certain precautions have 
to be observed 

Tne Pattas.—Her Majesty’s iron-clad ram corvette, Pallas, of 
six guus, built from the designs of Mr. Reed, Chiof Constructor of 
the royal navy, returned from Woolwich to Greenhithe, on Satur- 
day, after accomplishing a preliminary run down the river, the 
object of the trial being to ascertain how far tho ordinary relations 
of the pitch of screw to the section and displacement of the ship 
might require modification under the peculiar circumstances iu 
which this remarkable vessel has been constructed to meet tho re- 
quirements of the age, and in which so many of the ordinary condi 
tious of a ship have been departed from, ‘The Pallas, although in 
a very incomplete state, was undocked for this purpose on Thurs- 
day, and was taken to Gravesend, from which place she started on 
Friday morning for the Nore, in charge of Commander Luke, of 
the Woolwich Steam Keserve. Capt. Connolly, who has been 
recently appointed to the flagship Fisgard for the command of the 
Pallas, aud several other officers of the Royal Navy, including 
Commander Reed, of the hydrographic service, were likewise 
present. The engines, which are by Messrs. Humphrys and 
Tennant, having been found to work smoothly and satisfactorily, 
the ship was taken into Sheerness harbour on Friday evening. On 
Saturday morning the proposed trials were carried out, uuder the 
official inspection of the constructor of the ship, the engine builders, 
and the inspectors of machinery at the steam factory in Woolwich 
dockyard. During a portion of the day the ship was found to be 
steaming at nearly 13 knots per hour, with 64 revolutions of the 
engines per minute, leaving but little doubt that when the engiacs 
are driven as they are rated to be, at from 70 to 75 revolutions, a 
speed will be realised exceeding that of any wooden corvette or 
frigate in the navy. The Pallas proved herself firmly built, and 
free from vibration under steam. Her course was completely 
changed, and the “’bout ship ” was effected by performing a perfect 
circle, under the action of her rudder, in two minutes and ten 
seconds. ‘The Commodore-Superintendent and the Master-At- 
tendant of the Woolwich dockyard attended the course of trial at 
the measured mile off the Maplin Sands in the Admiralty yacht 
Vivid. The remarkable ploughing motion made by the huge prow 
of the Pallas was a subject of much discussion on board. It was, 
however, the general opinion that the working of the engines was 
in no way impeded by it. The steady and undisturbed buoyancy 
of the ship, especially during the change of course from one direc- 
tion to the opposite one, when an unpleasant rocking and wavering 
is ordinarily experienced, was favourably veritied. On returning 
towards Greenhithe her speed was slackened off Sheerness to enable 
those on board to witness the departure of the Great Eastern from 
her moorings, where she has received the whole of the Anglo- 
American telegraph wire. She was at that moment steaming off, 
preceded by the surveying vessel Porcupine and some attendant 
tugs, to take up a new berth about a mile from the shore, where she 
will have ample room to swing, and at the same time have a ready 
communication with the shore. 
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RICES 


IMPROVEMENTS IN 


RATLWAY WHEELS. 





Tuis invention, by Mr. W. Rice, Market-place, Boston, las for its 
object improvements in applying the wheels and axles of railway 
and other carriages. Heretofore it has been generally the practice 
to fix or key the wheels of railway carriages to the axles, so that 
the wheels and axles revolve together; but, in some cases, the 
wheels of such carriages have been arranged to turn on their axles, 
whilst the axles are fixed or retained from rotating. Now, according 
to this invention, the whee!s are not only free to turn on their axles, 
but the axles themselves are free to turn also. The ends of the 
axles, as heretofore, are received into bearings such as are now em- 

loyed, and are lubricated as heretofore, and the centres of the 
8 or paves of the wheels are suitably formed to turn freely on 
the axles, they not being keyed thereon. The parts of the axles on 
which the wheels are received, and the interior of the naves, are, as 
is well understood, prepared and fitted accordingly, and they are 
lubricated either from the samo boxes as the other parts of the axles, 
or separate provision is mace for lubricating those parts. In like 
manner the wheels and axles of other carriages may both be made 
free to turn. 

Fig. 1 shows a side elevation of the nave or boss of a railway 
wheel, the axle therein being shown in section. Fig. 2 shows an 
exterior or end view of the axle, and also the nave or boss of a 
wheel. Fig. 3 shows a transverse section of the boss or navo of a 
wheel having the axle within it, and Fig. 4 shows a similar trans- 
verse section of the nave or boss of the wheel without the axle. In 
each of these figures the same letters of reference are used to indi- 
cate the same parts; a, a, is the nave or boss of the wheel, which, in 
place of being made to be keyed fast on the axle d, as is generally 
the case when axles such as those used in railway carriages are 
employed, the nave or boss is made to turn freely on the axle ; at 
the same time the part of the axle, which is within the boss or nave 
is formed and turned in a suitable manner for receiving the boss or 
nave, and for allowing it to turn freely on the axles. Provision is 
also made for retaining the boss or nave of the wheel from sliding 
on the axle in a direction from end to end thereof. In the interior 
of the nave there are grooves c¢, c, for the free passage and distribu- 
tion of lubricating fluid, or this may be accomplished by other 
arrangements. Suitable vessels d, ¢, are shown to be applied to the 
nave or boss to contain lubricating fluid, which is conveyed to the 
interior of the nave or boss by tubular passagee and wicks e, e, or 
other means of supplying lubricating fluid may be employed in 
place of the arrangement shown in the engraviug 

‘The axle is turned down so as to form a fixed collar at f, while on 
the other side of the boss or nave a screw ring or collar g is applied, 
which, when screwed into position, is fixed by a key or otherwise. 
h is the ordinary neck of the axle which turns in the ordinary 
bearings or boxes of railway carriages. In order that the interior 
of the nave or boss of a wheel may at all times fit the part of the 
axle on which the boss or nave turns, wedge-formed pieces i, i, are 
used, which are received into recesses in the nave or boss, as shown 
in the engraving. ‘These wedge-formed pieces are arrauged to be 
set up from time to time by screws, screw nuts, and lock nuts, as 
represented in the engraving; but the interior of the naves or 
bosses of wheels may be otherwise arranged so as to admit of 
adjustment when the interiors of the naves or bosses become worn. 

rom the above description it will be evident that the naves or 
bosses and axles of other than railway carriages may be similarly 
constructed and applied, such as the trucks and wagons which are 
drawn by traction engines on common roads, as well as to other 
forms of carriages where similar axles are employed, and where the 
wheels have heretofore been usually keyed on the axles, also where 
the axles have been fixed and the wheels have revolved on their 
fixed axles. We understand that this invention has already been 
tested successfully on the Great Northern Railway. 


THE IRON TRADE OF THE UNITED STATES. 


Art the May meeting of the American Iron and Steel Association, 
held at Chicago, Mr. C. Grant reported that in South-Eastern Ohio 
there were four rolling mills, the capacity of which was 16,000 tons 

annum. All were idle now. Forty blast furnaces, whose capa- 
city is 60,000 per annum, are now only producing 30,000 tons. 
Mr. William B. Berger reported that the Shenayer lrouworks, in 
Pennsylvania, would cease operations as soon as the present small 
stock of raw material is consumed. The blast furnace “ biows out” 
fin about two weeks. The Lawrence Ironworks are not doing much, 
on account of the stagnation in business, R. W. Wilson, of Pitts- 
burgh, reported that Chess, Smyth, and Co. have a capacity of 
20 tons per day. They produce at present 10 tons a day of nail 
r. Hammond, of the Cambria Ironworks, Johnstown, Pa., 

four blast furnaces, and two out, The mills are running on 








reduced production, principally rolling old rails. The Conemaugh 
Furnace, Cambria county, I’a., is new, went into blast last fall, ran 
for three months, and, losing money, is vow out of blast. The 
Bennington Furnace, Cambria county, Pa., has blown out for want 
of a demand for pigiron. The Glanmorgan Furnace, Lewiston, Pa., 
lost money last year, and is now out of blast. The production of 
bloom iron in the counties bordering on Lake Champlain, N.Y., at 
the present time is believed to be about one-third that of last year. 
Many forges are sti!l, and others running only half their capacity. 
Mr. Broom, of the Indianopolis rolling mill, reported that the mills 
were making 78 tons per day, leaving unemployed about 30 tons per 
day. Mr. R. E. Broom reported that in the Alleghany River dis- 
trict, Pa., there are about 20 blast furnaces, which, when in full 
blast, produce 100,000 tons per annum. Only 8 of them are at pre- 
sent in operation. In the state of Missouri there are 9 blast 
furnaces, making, when in full blast, about 45,000 tons. Only 3 
are now in operation. Pittsburgh has 22 rolling mills, with a 
capacity of from 800 to 900 tons finished iron and nails each day. 
These mills are not averaging more than a quarter of that amount. 
There are five blast furnaces in Pittsburgh, each having a capacity 
of 35 tons of pig iron per day. ‘They are now going out of blast. 
Mr, A. B. Stone reported that in the Cleveland vicinity there are 
2 blast furnaces, 2 rail mills, 4 bar mills, 1 boiler plate mill, and 
two forges. The blast furnaces are running at a loss, and are now 
out of blast. The rail mills are rolling old rails. ‘The bar plate 
mill and forges are running only one-fourth of the time, and will 
be compelled to stop or lose movey. Last season the different Lake 
Superior Iron Ore Companies, whose principal offices are located 
in Cleveland, brought down about 250,000 tons of ore, all of which 
was contracted for before the Ist of June last. This year there has 
not been more than 50,000 tons contracted for. Captain E. B. Ward 
reported the presence of four blast furnaces at or near Detroit. 
Only one is in operation. The bar mill at Wyandotte is making 
about twenty-five percent. of its capacity. The plate mill is making 
about half its capacity ; the rolling of rails is progressing as usual. 
Cincinnati has one blast furnace, now out of operation. There are 
five merchant rolling mills, running one or two days a week. 
There are two revolving rail mills, but only one running. Three 
forge hammers are in work. A general depression exists in all 
branches of iron manufacture. Mr. Kennedy represented the 
Lehigh Crane ironworks, which had 28 furnaces, aud produced 
200 tons per day, 16 were out of blast, and more going out. Mr, 
McKeen, of Mahoning Ironworks, Uhio, stated that in the Shenan- 
doah Valley there were 25 furnaces—17 were out of blast, 7 running, 
and one not known. They originally produced 125,000 tons annually, 
and paid 300,000 dols. internal revenue. Now the Government 
receives but 100,000 dols. Mr. Jones, of Pittsburgh, said the blast 
furnaces on the Alleghany were nearly all out, and the remainder 
going out. Twenty-five rolling mills formerly used from 800 to 
900 tons per day, now but 20 per cent. of that amount is used. 

The report of the Secretary stated as follows, in regard to the 
production of the different States :— 

“The great west is known to be rapidly taking among the 
manufacturers of iron and steel that position to which her resources 
and requirements justly entitle her, and that her energy and intel- 
ligence will surely gain for her. The state in which we are 
assembled, which, within a brief period, was deemed a wilderness 
by the people cast of the mountains, now takes rank fourth among 
all the Tate States as a manufacturer of railroad iron. Of the 
thicker qualities—band, hoop, and sheet iron, Ohio produces next 
to Pennsylvania, and nearly five timee as much as New York. In 
the manufacture of iron plates not less than one-eighth of an inch 
in thickness the comparatively new state of Michigan takes rank 
fifth in the list. Ohio makes tive times as many hollow castings as 
Massachusetts, while she stands the third state in the production 
of stoves, followed, however, closely by Missouri. The manufac- 
ture of steel has already been entered upon in the west with 
vigour. Illinois ranks side by side with the older states in this 
regard; and Michigan has new works within her borders that 
must give her a prominent place among steel producers. Ohio, in 
view of these official figures, can dispute the capacity of the great 
west for a vast and varied production of iron and steel. Penn- 
sylvania now leads the van, chiefly because she was early in the 
field, and possesses a population of iron and steel makers, whose 
stubborn hopefulness enabled them to struggle through the dark 
periods of adverse and varying tariff laws. She has no deposits 
of ore approaching in extent those mountain masses that rise above 
the surface of Michigan and Missouri. Every improvement which 
cheapens the transport of ores or fuel; every invention, such as 
Siemens’ furnace, which renders possible the employment of all 
qualities of coal for delicate metallurgic operations, or the Bes- 
pemer or pneumatic process of decarbonising iron, which effects 





a vast saving of fuel, time, and manual labour, must give 
the great west new superiorities among the iron and steel regions 
of the earth, y the matter of a few hundred miles of 
traasportation hag led capital to make Illinois an impor- 
tant producer of railroad iron, and the tax of steamboat 
freight for a few days’ trip has transported large stove ma- 
nufactories from the older states into Kentucky and Mis- 
souri. Indeed, nothing can be more evident than that the 
people of the western states have it within their power to build up 
manufacturing centres and local markets for their productions 
within their own limits. They have only to free themselves for a 
time from the thraldom of Europe and the shops, mills, and 
foundries that make Wales, Staffordshire, and Yorkshire wealthy 
with the spoils of the Awerican agriculturist, will be forced by the 
natural laws of trade to leave foreign soil, and plant themselves, 
with their colonies of skilled operatives, within the bases of the 
Mississippi, the Missouri, and the great lakes, there to form home 
centres of consumption and disbursement, and there to divide the 
profits that now swell the incomes of British manufacturers.” 

The report goes on to deprecate a policy which is bringing 
thousands of tons of pig iron from Scotland, while scores of 
American furnaces are going out of blast, and is rapidly closing up 
tills, forges, and factories all over the country, and which promises 
to inflict on the iron and steel interest a continued disaster, similar 
to that during the four years between 1857 and 1860 inclusive, 
when one hundred and twenty iron manufacturing establishments 
failed, or were sold by the sheriffs in Pennsylvania alone. 





A prospectus has been issued by the Imperial Mercantile Credit 
Aszociation of 50,009 preference shares, the balance of the capital 
of the Atlantic ‘'elegraph Company not yet issued to the public, 
for which the Association is prepared to receive subscriptions, 
The shares are each for £5, and bear interest at the rate of 8 per 
cent. per annum. 

Tue Stream Fire-Enoine Competition at CoLocne.—The report 
of the jurors on this competition has not yet been made public. 
We understand, however, that the gold medal has been awarded for 
the largest and most powerful engine to Messrs. Shand and Mason, 
while Messrs. Merryweather have carried off a money prize given 
by the Colonial Insurance Company of Cologne for the steam fire- 
engine most suited for the town of Cologne. We may add that 
Messrs. Fowler and Co, obtained the money prize for steam plough 
and street locomotive. 

Lieutenant Mavury.—It will bo remembered what great assistance 
the researches of Lieutenamt Maury, superintendant of the National 
Observatory of the United States, gave to the promoters of the first 
Atlantic cable, who so eagerly consulted his valuable work on the 
“ Physical Geography of the Sea.” A French paper of last week states 
that L’ Avenir National has made an appeal to the public on behalf of 
Lieutenaut Maury, who has been completely ruined by the American 
war, and whose health is such, from overwork, that it will not allow 
him to attend to the wants of himself or his family. Itis to Lieu- 
tenant Maury that mariners are indebted for many excellent charts 
showing the direction of winds and currents, and who has assisted 
them to shorten their voyages, or to make them Jess perilous. The 
author of “ Sailing Directions” is not ouly a man of powerful mind, 
who has described in a striking manner the phenomena of inorganic 
nature, but his books contain in many places prose poetry of the 
highest class. A committee, it is stated, representing England, 
Russia, and Holland, has been formed in Loudon, for raising sub- 
scriptions on behalf of Lieutenaut Maury. France, however, has 
not yet participated in the work of justice, but it was only considered 
uecessary to make the above announcement of facts, to promptly fill 
up the omission. 

AstrxonomicaL Oxservations.—At the meeting of the French 
Academy of Sciences last week, M. Lo Verrier presented the 
results of some very remarkable researches by M. Wolf, astronomer 
to the Observatory at Paris, who has been investigating the 
quesiion of personal errors, that inevitably befall all astronomers 
iu observing the passage of a star. M. Wolf has calculated his own 
personal error, and found it equal to 0-30sec., but in studying 
with extreme care, the probable causes of this error, he reduced it 
to about O:llsec., a variation which he found it impossible to 
lessen. He then sought for the physiological causes of this error. 
After having convinced himself that it was not caused by the com- 
parison which must necessarily be made between the sensation 
produced on the ear by the pendulum which beats the seconds, and 
the visual impression produced by the passage of the star, he by 
ingenious reasoning concluded that the error could only be ascribed 
to physiological causes ; the duration of the impression made by the 
luminous ray on the retina varies with each observer. M. Le Verrier 
stated at the meeting that different colours produced different 
impressions on each observer, for at one time he was watching 
a small planet alternately with M. Marié-Davy, and their observa- 
tions clashed every day. M. Marié-Davy, in fact, considered the 
planet Amphitrite as of the 13th magnitude, while M. Lo Verrier 
invariably classed it as one of the 9th magnitude. This diversity 
could only be attributed to the different impressions produced on the 
two observers. The planet was of a very marked yellow colour, 
aud to this line the retiva of M. Le Verrier would appear to bs very 
sensitive. 

Non-Expiosive Guspowper.—It was recently reported in the 
Western Morning News that Mr. Gale, electrician, of Plymouth, 
had discovered a means by which gunpowder could be rendered 
non-explosive, and its original properties restored at pleasure. It was 
said that a barrel of ordinary gunpowder could be made non-explsive 
in five minutes, and restored as quickly to its original condition 
whenever it was required for use. The announcement has necessarily 
attracted a good deal of attention, and on the 27th experiments 
were made at the Government House, Mount Wise, before Viscount 
Templetown, C.B., Major-General, commanding the western district ; 
and other gentlemen. The party assembled on the lawn in front of 
the Government House. As the first experiment the process was 
applied to a small quantity of gunpowder, which was made non- 
explosive, and restored to its original condition in less than two 
minutes. The powder used was ordinary blasting powder, and the 
match which was applied to the powder produced no effect beyond 
lighting a few grains, which sparkled one at a time without anything 
approaching to a flame much less to an explosion. Some of the 
Government powder was then tried, and this proved to be much 
stronger than the ordinary blasting powder. The slow match which 
was placed through the powder lighted the grains with which it 
came in contact, but no explosion took place, and after the match 
was burnt out it was found that the powder had lost less than 
one-eighth part of its weight. During the time the match was 
burning Mr. Gale held in his hand the vessel containing the powder. 
Further experiments were made with the Government powder, when 
it was found that by increasing the quantity of the non-explosive 
mixture the powder was fully protected, and when a red-hot poker 
was put through it nothing was seen but a few sparks, and on re- 
weighing the powder no loss could be discovered. Some discussion 
took place, especially amongst the naval gentlemen present, as to 
the inconvenience which would result from the increased bulk 
of the powder when made non-explosive. Mr. Gale stated 
that powder in this state could be stored in bulk in about the same 
space as is required for the explosive powder in barrels; and taking 
into consideration the fact that non-explosive powder can be put 
anywhere, instead of being limited to the magazines, it was thought 
that less difficulty would be experienced as to stowage than at pre- 
sent. In the carriage of the powder it was also shown that the cost 
would be less when the element of danger was removed. So much 
for the experiment. The principle involved is very simple, whether 
it is really valuable remains to be seen. It consists in mixing = 
gunpowder with about three times the quantity of nee e 
powder, the composition of which is preserved as a secret. - 
the powder is required for use the dust is sifted out. It _ ong y 
mechanically by separating and isolating the grains, and, for t 
we can see, bone dust would answer the purpose equally well, 
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399. Davip Barr, Cherry-street, WILLIAM Henry Pace, Lord-street, and 
James CLEMENT Newey, Brearley-street, Birmingham, “ Improvements 
in machinery and tools for making collars, cuffs, wristbands, and other 
articles of dress ; also adapted for cutting metal blanks.”—Petition recorded 
13th February, 1865. 

1118. Rospert Grirritus, Mold, Flintshire, “ Improvements in screw pro- 
pelling apparatus,”— Petition recorded 21st April, 1865. 

1315. Em1Lk Corponntgr, Charing-cross, London, “ Improvements in tents 
and stalls, and in the means of fixing them in the ground.”— Petition 
recorded 12th May, 1865. 

1364. Firtpine FLetcuer, Fordrough-street, Birmingham, “ Improvements 
in water closets.”— Petition recorded 17th May, 1865. 

1404. Jams SHanp, Upper Ground-street, Blackfriars-road, Surrey, ‘* Im- 
provements in fire engines.”—Petition recorded 22nd May, 1865. 

1442. Jerrrry Evsracz, Luton, B. dfordshire, *‘An improved composition 
to be employed in the facture of b ts and hats,”—Petition recorded 
25th May, 1865. 

1481. JonaTHAN JopLinG, Bishopwearmouth, Durham, “ Improvements in 
apparatus for propelling and steering vessels.” 

1484. Bexsamin LAWRENCE, Coleman-street, London, “An improvement 
in inkstands.”"—A communication from Phineas Lawrence, New York, 
U.8.—Petitions recorded 30th May, 1865. 

1502. Henry Martin, Conduit-street, Leicester, ‘‘ Improvements in appa- 
ratus for signalling on railway trains, and for effecting communication 
between parts of such trains.” 

1504, David Hancock and Freperick Barygs, High Wycombe, Bucking- 
hamshire, ** A new or improved method of obtaining motive power, 
together with certain machinery or apparatus for applying the same.” 

1505. HERBERT ALLMAN, Ampthill-square, London, ‘‘ Certain improve- 
ments in the formation and construction of metallic vessels, chambers, or 
hollow cylinders used in hydraulic apparatus, cannon, or heavy guns, and 
for like purposes,” 

1508. Tuomas BrinsMEAv, St. Giles-in-the-Wood, near Torrington, Devon- 
shire, ‘* An improved exercising chair for infants.” 

1510. FREDERICK KxiGHT, Burton-upon-Trent, Staffordshire, ‘‘ An improved 
economic boiler for hot water apparatus, applicable for the heating of 
hot houses, churches, and other public buildings.” 

1512. Henry MAuett, St. Mary’s Gate, Nottingham, *‘ Improvements in 
the manufacture of lace in twist lace machines.” 

1514, WiLLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for raising the pile of woven or other fabrics.”-— A communication 
from Pierre Nos d’Argence, Paris.— Petitions recorded 1st June, 1865. 

1515. HERBERT ALLMAN. Ampthill-square, London, “ Certain improvements 
in the means employed for the prevention of the ignition of matter capable 
of ignition and combustion.” 

1516. Joun Nuttaut, Patricroft, near Manchester, ‘** Impr 
valves for steam and other fluids and liquids.” 

1518. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in electro-magnetic clocks and other timekeepers.”—A communication 
from Jean Theodore Scholte, Paris. 

1520. Ggorer Kent, High Holborn, and Wit1aM Haywarp West, Orange- 
street, Red Lion-square, Holborn, London, “ Improvements in apparatus 
used when boiling milk.” 

1522. Francis Joun Bouton, Bruton-street, London, and HENRY MaTIESON, 
ss a Middlesex, ‘‘ An improved process for producing printing sur- 
faces.” 

1523. James SugpuErD, Whitefield, Lancashire, ‘Improvements in safety 
apparatus for steam boilers.”—Petlitions recorded 2nd June, 1865, 

1528. Epwarp EasTMAn, Central-street, St. Luke’s, London, * improve- 
ments in apparatus for measuring the human figure for garwents.”— 
Petition recorded 3rd June, 1865. 

1530. WiLtiAM TuwNEND, Wright-street, Otley-road, Bradford, Yorkshire, 
“An improvement in the process of doubling or twisting of yarns or 
threads.” 

1532. CHARLES DE BERGuE, Strand, London, “* Improvements in machinery 
or apparatus for bending and straightening angle iron, T-iron, and other 
iron bars.” 

1534. TaoMas GENTLE and Josern AULMARK, Oldham, Lancashire, “ Im- 
provements in turbines,” 

1535. Puitip Coomsss, Liverpool, ‘* An improved apparatus for separating 
the whey from the curd in the manufacture of cheese.” 

1536. ALFRED JOHNSON ASPINALL, Tuebrook, near Liverpool, ‘‘ An improved 
hand stamp for printing letters, numericals, and other figures.” 

1538. Joun Ropertson, Glasgow, Lanarkshire, N.B., “ Improvementsin the 
machinery or apparatus for actuating the slide valves of marine steam 
engines and in the slide valves thereof.” 

1540. KicuARD ARCHIBALD Broomay, Fleet street, London, “ Improvements 
in the manufacture of soap, and in apparatus eroployed therein.”—A com- 
— from Jacob Beers Bennett and James Sidney Gibbs, Buffalo, 
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1542. FREDERICK TOLMAUSEN, Boulevart Magenta, Paris, ‘An improved 
brake applicable to various descriptions of steam engines and also to rail- 
Way purposes.”"—A communication from Eugtne Duthiel, Boulevart 
Magenta, Paris. 

1544. JAMES KENNEDY, Elgin-road, Notting-hill, London, ‘‘ An improved 
— of submerging telegraphic cables.”—Petitions recorded 5th June, 

1546. Grorce HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in breech-loading fire-arms, and in metallic cartridge 
cases for the same.”—A communication from James Ingersoll Day, New 
York, U.S. 

1548. HENRY HERMANN KROMSCHROEDER and JouN FREDERICK GusTAV 
KROMSCHROEDER, Church-road, Haverstock-hill, London, ‘* Improvements 
in dry gas meters.” 

1550. RicuARD ARCHIBALD BRooMAN, Ficet-street, London, “ Improvements 
in i for bing wool and other filamentous and textile mate- 
rials."—A communication from Jules Harmel, Ernest Harmel, and Léon 
— Val des Bois Bazancourt, France.— Petitions recorded 6th June, 








1553. JaMes Howartu, Andover, Essex, Massachusetts, U.S., “An im- 
proved method and apparatus for distilling coal shale and other car- 
— substances.”—A communication from John Howarth, Salem, 


1554. ARTHUR CHARLES Hexperson, Charing-cross, London, ‘ Improve- 
ments in tanning hides, and apparatus connected therewith.”—A com- 
munication from Emile Stanislas Beaux and Edward Pannifex, Paris. 

1556. FREDERICK Foster, High-street, Whitechapel, London, * Improve- 
ments in oil and other liquid feeders.” 

1558. Tuomas Situ, Birmingham, “ Certain improvements in the manu- 
facture of axes, adzes, picks, and other like tools having a hole or eye 
formed in them for receiving a handle.” 

1559. WiuLiaM Sim and ARTHUR Barrr, Glasgow, Lanarkshire, N.B., “ An 
improved method of generating heat, and in the apparatus or means for 
effecting the same.” 

1560 Joun Fereuson and Ropert Miuer, Glasgow, Lanarkshire, N.B., 
oan pr ts in the facture of steel.” — Petitions recorded 7th June, 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1609, ANDREW EpMuUND Brak, Leeds, Yorkshire, “‘ Improved means of con- 
ducting electric currents through railway trains, and of actuating signals 
or alarums therein.”—. ited and recorded 14th June, 1864, 

1610. WiLL1aM Epson, Boston, Suffolk, Massachusetts, U.S., “An improve- 
ment in apparatus for indicating the hygrometric condition of the atmo- 
sphere,” — ted and recorded 14th June, 1865. 

1626. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in apparatus for facilitating the ion of public and 
other vehicles.”—A communication from Joseph Frangois d’Artenn, 
Batignolles, near Paris.— Deposited and recorded 15th June, 1865. 

1637. WaLTER Howes and WiLt1aM Howes, Birmingham, “ Improvements 
in lamps for railways and other carriages, and in connecting lamps to 
carriages, a part of which improvements may also be applied to handles 
for carriages.”—Deposited and recorded 17th June, 1865. 

1649. Puiuipre Mineaup, Hunter-street, Brunswick-square, London, ‘‘Im- 
provements in obtaining jellies, syrups, drinks, and other products from 
the Arbutus Unedo, known as the Arbutus,”—Deposited and recorded 
20th June, 1865. 








Patents on which the Stamp Duty of £50 has been Paid. 


1820. DanteL ADAMSON, Newton Moor Ironworks, Newton Moor, Cheshire. 
and Levi Lxicn, St. Petersburg, Russia.— Dated 20th June, 1862. 
1832. HENRY DAVENPORT and JOHN DAVENPORT, Bradforc, Yorkshire.— 
ui —_ 1862. 
28. NCo18s EUGENE SCHNEIDER, Paris, and Jacob SNIDER, jun., W 
ane New —. Surrey.—Dated 21st June, 1862. ite Se 
. Ezexie. EpMonps, field, Wiltshire,— ication.— 
Suse toe ban nee rry 5 ire.—Partly a communication. 
1844. Henry Ponsonby, Liverpool.—Dated 23rd J une, 1862. 
1867. Epbwarp Hetnson Hucn, Brunswick, and FRANCIS JOSEPH WINDIHAUSEN 
Duderstadt, Hanover.—Dated 25th June, 1862, : 
1890. Isaac Houpen, Bradford, Yorkshire —Dated 27th J une, 1862. 
-— ALEXANDER ANGUS CROLL, Coleman-street, London.—Dated 27th June, 





Patents on which the Stamp Duty of £100 has been Paid. 


1400. Wiut1am Epwarp Nrwron, Chancery-lane, London.—A communica- 
tion.— Dated 21st June, 1858. 

1422. Wiut1aM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 23rd June, 1858. 

-~ Tuomas Spencer, Euston-road, Euston-square, London,—Dated 23rd 

une, 1858. 
1463. Joun SHaw, Manchester.—Dated £9th June, 1858. 
1464. Joun Suaw, Manchester.—Dated 29th June, 1858. 





Notices to Proceed. 


399. Davip Barr, Cherry-street, WILLIAM Henry Paor, Lord-street, and 
JAMES CLEMENT Newey, Brearley-street, Birmingham, ** Improvements in 
machinery and tools for making collars, cuffs, wristbands, and other 
articles of dress, also adapted for cutting metal blanks.”— Petition recorded 
13th February, 1865. 

414. WinuiamM Conway Hive, Swineshead, Li , “Imp 
in stoppering bottles or other similar vessels, and measuring quantities 
therefrom.” 

423. Rosert Pasco Barrett, Commercial-road East, London, “ A new or 
improved combined garment.”— Petitions recorded 14th February, 1865. 
430. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in sewing machines."—A communication from Elias Howe, New York, 

U.S.—Petition recorded 15th February, 1865. 

441. WittiamM Kerracs, Gardner’s-road, Victoria Park, London, “‘ An im- 
provement in the manufacture of artificial stone for building and other 
purposes.” 

444. Henry Joun Pickard, Keyworth, Nottingham, *‘An improved ma- 
chine for clearing, sweeping, and removing the refuse from highways, 
streets, and roads, or ways, applicable also for remcving the leaves 
of cut grass and other refuse from lawns and other grass lands and walks.” 
—Petitions recorded 16th February, 1865. 

452. Ricuarp Hit and Ropert TRUSHINGHAM, Garston, Lancashire, “An 
improved preparation or treatment of clay for the manufacture of 
bricks.”— Petition recorded 17th February, 1865. 

462. Pierre Eve@ene Bipavux, Rue de l’Echiquier, Paris, ‘* Improvements 
in the application to clocks and alarms of a circular escapement in place 
of the ordinary balance wheel.”—A communication from Joseph Génévrier, 
Rue du Chateau d’Eau, Paris. 

472. Leicester WiLLiAM GLEN Rows, Henrietta-strect, Brunswick-square, 
and ApoLpne Baas, Hampstead-road, Middlesex, “New or improv 





acting directly on the horizontal shaft. This latter carries but one eccentric 
for the feed pump, and one grooved pulley to receive the belt or band of 
the lator. © feed pump may also be worked by one of the pivots or 
trunnions of the cylinders by means of a smaller lever arm 
to the trunnion, and which joins on to the end of the piston rod of the 
pump. The entire modification bears on the distribution of the steam and 
the reversing action. The oscillating cylinder is supported by two pivots 
or trunnions, Which are received in bearings in the framing as in 
engines, excepting that they pass a little way beyond these bearings, 
further, one of them, more bulky than the other, is hollowed, following its 
axis by a conical cavity, which may be compared to the seat of a stop 
In this conical cavity, the base of which should be rather large compared 
with its height, is received a key in form of a truncated cone. The key 
and its seat are ground to fit exactly the one on the other, This latter, 
which is nothing but the pivot of the cylinder, is pierced with two orifices 
diametrically opposed to each other, and in which fit the tubes that are to 
conduct the steam over or under the piston, supposing the machine to be 
vertical ; they also give exit to the steam which has acted on this same 
piston, 
3125, M. J. Hawnes, Bristol, ‘‘ Construction of straps or bands employed 
driving machimnery.”— Dated 16th December, 1864. tel 

This invention relates to driving straps or bands made by combining 
leather with layers or interlacings of steel, copper, or brass, or other 
suitable materials, to render the strap flexible, and the present invention 
consists of an improved method of +7 | the metal layers to the two 
outsides of the leather band, so as to tie all the parts securely together, 
and also to form smooth and firm edges to the band. The following is an 
example of the means by which these improvements may be effected :— 
Through each end of the several strips of metal, which extend nearly 
across the width which it is desired to make the strap or band, the patentee 
forms a hole, through which, and also through corresponding holes formed 
in long strips of leather, he passes a copper pin with a head, and pi 
to rivet the other end of the said pin, and in this manner, at distances of 
about one inch and a-half, more or less, he f id long 
strips of leather and pieces of metal together, and finally sews the pieces 
of leather together near their outer edges with waxed thread, in the usual 
way of connecting pieces of leather together. The middle portion of the 
strap or band may be of leather, or other fiexible materials, connected to 
the aforesaid pieces of metal at each side thereof by sewing or rivetting. 
$131. A. A. L. P. Cocnrans, Portsmouth, “ Apparatus for heating and 

evoporating liquids and fluids.” —Dated 17th mber, 1864. 
This invention has more immediate reference to boilers for heating and 








indicating apparatus for the protection of railway wers, a3, 
rooms, safes, and other objects.”—Petitions recorded 18th February, 1865. 

477. WitLiaM Epwarp Grper, Wellington-street, Strand, London, “ A 
chemical combustible substance and apparatus to which itis applicable.” 
—A communication from Frangois Stoker, Faubourg St. Martin, Paris. 
—Petition recorded 20th February, 1865. 

484. CHARLES Bavuicu, Bristol, ** Improvements in machinery for sewing 
or uniting leather and other hard substances, particulariy applicable to 
4 manufacture of boots and shoes.”—Pelition recorded 21st February, 
1865. 

497. Tuomas Groner Wren, Manchester, “ Impr 
ture of ornamented articles of glass.” 

500. James NicnoLas, Aspull, near Wigan, Lancashire, “‘ Improvements in 
= | poe, and apparatus for producing oil and coke from coal and 
slack.’ 

502. Davip Barr, Cherry-street, Birmingham, ‘Certain improvements in 
machinery for dressing fruit.”—Petitions recorded 22nd February, 1865. 
510. Joun Groror Huaues, Strand, London, * An improved screw pro- 
peller and an improved application of the motive power to the propelling 
of boats and steamships, applicable also to other purposes."—A communi- 
cation from Christopher Edward Dampier, Northlauds, Canterbury, New 

Zealand. 

511. SAMUEL SAVILLE, Bradford, Manchester, “‘ Improvements in separating 
wool from refuse, mixed fabrics, and materials.” 

512. WituiamM Epwarp Nrwroy, Chancery-lane, London, “An improved 
mode of preparing fertilising compounds or artificial manures.”—A com- 
munication from Gustave Adolph Liebig, Baltimore, Maryland, U.S.— 
Petitions recorded 23rd February, 1865. 

517. Wiu1am Epwarp Gener, Wellington-street, Strand, London, “ An 
improved apparatus for shearing and burling all sorts of woven fabrics."’ 
—A communication from Calixte Hippolyte, Jean Pierre Damaye, and 
Jean Campagnie, Passage des Petites Ecuries, Paris, 

523. SaMUEL WILLIAM WorssaM, King’s-road, Chelsea, Middlesex, ** Im- 
provements in machinery for sawing wood,” 

529. JaM“s Bapcock, Westmoreland-buildings, Aldersgate-street, London, 
** Improvements in crinoline skirts, and in fastenings for the steels or hoops 
of the same.”—Petitions recorded 24th February, 1865, 

532. Tuomas RovuTLepes, Sunderland, Durham, and Tuomas Ric#arpson, 
Newcastle-upon-lyne, “ Improvements in the treatment and utilisation 
of certain products obtained in the manufacture of paper or of paper 
stock."—Petition recorded 25th February, 1865. 

583. Joun Buiackig, jun., North Woolwich, Essex, “Improvements in 
signalling apparatus specially applicable to signalling on board ship."—A 
communication from John Blackie, Washington, U.S.—Petition recorded 
27th February, 1865. 

598. sir Joun Scorr Liuiim, Pall Mall, London, ‘* Improvements in appa- 
ratus for propulsion by atmospheric pressure.” 

599. RicuakpD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Improvements 
in refining sugar and in apparatus employed therein.”—A communication 
from Alfred Guillon, Nantes, France.—Petitions recorded 2rd March, 1865, 

788. RICuARD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in the preparation of hydrated oxide of chromium.”—A communication 
from Charles Kestner, Thann, France.—Petition recorded 2ist March, 
1865. 

943. Cuar.es DeEnoon Youne, Perth, Scotland, ‘‘ Improvements in double 
acting lift and force pumps.”—Petition recorded 4th April, 1865. 

1423. Joun Ambrose Correy, Grecechurch-street, London, ** Improvements 
in distilling apparatus. ’— Petition recorded 20th May, 1865. 

1609. ANDREW EpmMUND Brag, Leeds, Yorkshire, ** Improved means of 
conducting electric currents through railway trains, and of actuating 
signals or alarums therein,” —Petition recorded 14th June, 1865, 
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And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 
24th June, 1865. 

1879, 4d. ; 1899, 4d. ; 1916, 4d.; 1922, 4d. ; 1936, 4d. ; 1939, 1s. ; 1940, 1s, 
4d. ; 1952, 2s. 2d.; 1953, 10d.; 1956, 1s. 2d. ; 1959, 8d.; 1960, 4d. ; 1962, 4d.; 
1963, 4d. ; 1964, 1s. ; 1966, Sd.; 1967, Sd. ; 1968, 4d. ; 1969, 10d. ; 1970, 8d.; 
1971, 10d.; 1972, 4d.; 1973, Is. ; 1974, 4d.; 1975, 8d. ; 1977, 10d. ; 1978, 10d.; 
197y, 2s. 4c. 5 1980, 4d.; 1981, 4d.; 1982, 8d.; 1983, 4d.; 1984, 4d. ; 1985, 
ls, ; 1986, 4d. ; 1988, Is. 4d. ; 1989, dd.; 1990. 44. ; 1991, 4d. ; 1992, 2s, 
6d. ; 1998, 4d. ; 1994, 4].; 1995, 10d. ; 1996, Sd. ; 1997, 10d. ; 2000, 8d. ; 
2001, 4d. ; 2003, 4d. ; 20ud, 41.; 2006, Su. 5 2007, Bd. ; 2008, Gd. ; 2009, 1s. ; 
2010, ls. ; 2011, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, or Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 


ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
'HE ENGINEBR, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $c. 
$112. S. Permit, Burgate, Canterbury, “‘ Apparatus for obtaining motive 
power.”—Dated 15th December, 1864. 

According to this invention the inventor employs a strong vessel of iron, 
or other suitable material, capable of sustaining a vacuum being produced 
therein. He employs a small set of air pumps to exhaust this capacity in 
the first instance, and he places in connection therewith an engine similar 
to asteam engine. By allowing atmospheric air to enter by the induction 
passages of the engine and exhaust into the vacuum chamber, motion will 
be produced in the engine. In connection with the vacuum chamber is 
disposed a rotating air exhausting pump or fan, which is driven by the 
engine and keeps up the exhaustion and vacuum in the vacuum chamber, 
any little deficiency or falling off of the vacuum being made up by working 
the hand air pump occasionally, as may be required, and by which the 
vacuum was first established in the vacuum chamber, as before described.— 
Not proceeded with. 

3114. W. E. Gepor, Wellington-street, Strand, London, “ Steam engines.” — 
A communication.—Dated 16th December, 1864. 

This invention consists in a new mode of distributing the steam reversing 
motion by apparatus independent of the engine, and the application of 
these improvements to engines with fixed or with oscillating cylinders, 
The engine is composed of an oscillating cylinder in which moves a piston 








evap ing water, though applicable for heating air and other fluids, and 
consists in the adaptation of a furnace having an asb-pit, and in which 
furnace the fuel may be of any vertical height the crown of the furnace 
will suitably admit of. The fuel rests upon a solid or close bottom (as in a 
cupola), both of which are in immediate contact with the water spaces 
the boiler, or the sides of the furnace, which may be lined with fire-brick 
clay, or other similar suitable material. Air is supplied for the busti 
of the fuel by mechanical means, as a blower, pump, or steam jet, through 
suitable channels or apertures in the sides of the furnace, The inventor is 
enabled by the foregoing arrangements to effect a given amount of 
evaporation with boilers of less size than those heretofore used.—Not 
proceeded with, 

3133. W. Brookes, Chancery lane, London, “ Steam blowers."——A commu- 

nication.— Dated 17th December, 1804. 

The patentee cisims the improvements described in steam blowers 
whereby commingled air and steam are supplied to ignited fuel in furnaces 
or fire-places, the said air and steam being mixed in a separate vessel, aud 
introduced into a closed ash-pit below the fire chamber. 





Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, 
Harness, dc. 

3083. C. RENDALL, High-street, Whitechapel, London, ** Atmospheric railway 

brakes and communications.”"— Dated 14th December, 1865. 

According tu this invention a receiver, placed under the guard's van, is 
charged with three or four atmospheres by a double action horizontal force 
pump, certain pipes and cocks being arranged iu connection with the afore- 
said cylinder whereby the brakcs are applied simultaneously to any number 
of carriages. 

2089. G. Entiorr, Hull, “ Apparatus sor working capstans on shipboard and 

elsewhere.” —Dated 13th December, 1864. 

In ships and vessels the inventor employs a spindle projecting to a suitable 
height above the deck, and passiog downwards through a stuffing-box into 
a footstep at the bottom of the ship or vessel, Through the barrel of the 
capstan he fixes a key or cotter to connect the capstan to the spindle, and 
this spindle, he connects by means of bevel spur or worm gearing to a pair 
of small engines for giving motion to the capstan,—Not procecded with, 
3109, A. R. Crovener, Wellclose-sqvare, London, “ Apparatus for faci'ita- 

ting communication between passengers and guards travelling on rasl- 
ways.” ~Dated 15th December, 1864, 

For these purposes a handle or instrument is placed in each compartment 
of a carriage, which, on being pulled or acted on by a passenger, 
locked in position, and is retained by a spring or other suitable catch. 
The handle or instrument is in connection with an electric circuit which 
ordinarily is open, The pulling or moving of the handle or instrument 
couples up the elastic circuit, which, acting on well-known apparatus, rings 
a bell in the guard’s van, and thus calls the attention of the guard ; at 
same time the movement of the handle or instrument also raises & 
semaphore or signal exterior of the compartment of the carriage, by which 
the guard will at once know the carriage from which the communication 
has been made. At night a bell may be sounded at or near the semaphore, 
by the semaphore or other instrument striking the bell, and thus indicate 
to the guard from which carriage the communication has come,—Noet pro- 
ceeded with. 


Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c, 

$105. J. and J. Leemtne and J, Lister, Bradford, * Jacquard machine.”— 
Dated 14th December, 1864. 

‘This invention has for its object, First, improvements in the jacquard 
machine, by which, when used in combination with certain other well- 
known apparatus, termed swivels (which is an arrangement of shuttles 
working above the ordinary shuttles, for producing figures upon the 
piece, in addition to what can be done by what may be termed the ground 
shuttle), the patentees are enabled to form either one or two separate and 
distinct sheds at any time, and pass the respective shutth simul- 
taneously, if desired. Secondly, to command the use of any needle at any 
required time for either the upper or lower shed. Thirdly, by a novel com- 
bination of to weave a design where the swivel figures are in 
continuous or intermittent parallel lines to each other, and at right angles 
with the edge of the piece, or where they are desired to form & con~- 
tinuous or intermittent diagonal line. Fourthly, the forming of the vertical 
wires of one uniform length, and having two hooked projections, 

3122. W. McNavout, Rochdale, ‘* Machinery for washing and drying wool, 
dc." —Dated 16th December, 1804. 

This invention bas reference to a previous patent, dated 6th December, 
1862, No. 8274, and has for its object the im} t of such ‘ 
and for this purpose, in place of making the propeller blades truly sections 
of a screw, as heretofore, the patentee makes their outer ends to a faster 
pitch than the parts nearer to the axis; this he finds causes the more rapid 
and complete submersion of the fibre, aud also removes any tendenc 
the fibre to lap around the axis. He also, according to this invention, 
prefers to use, in place of a single axis, two parallel axes, each with pro- 
pellers upon it; they are arranged so that the propellers on the one axis 
pass between those on the other, and they revolve in opposite directions, 
approaching each other at the bottom. 
$188. W. Corton, Loughborough, * Manufacture of looped fabrics." ~Dated 

16th December, 1564. 

This invention has reference to that character of cotta paste employed 
in the manufacture of looped fabrics, shown and descri in the specifi- 
cation of letters patent granted to the present patentee, and bearing date 
the 11th of January, 1860, No. 70; and the improvements relate to peculiar 
arrangements or adaptations by which simplicity and freedom of working, 
with greatly improved quality of the production, are obt The 
needles, in place of being held as heretofore in a horizontal direction, are 
supported so as to point in a vertical direction, and the work produced 

asses from thence in a horizontal direction. The needle bar is actuated 
by suitable cams or tappets, to give the needles a movement to and fro in 
the direction of their length, and also somewhat at right angles thereto, 
The sinkers lie horizontally, and simply move to and fro on their bearings 
to the extent desired; the movement to them for the sinking or drawing 
of the loops is obtained by the action of the slur cock on their jacks while 
they are drawn back by a catch bar. The jacks are not affixed by hinge or 
other joints to the sinkers, but simply rest on or against them, and these 
jacks are formed to turn on a stationary bar. ‘Ihe knocking over bits or 
stumps are stationary, and lie horizontally. The surface o each of 
thread carriers next the negdles is formed flat, in order that when, in 
fashioning, it stops opposite a needle or needles, it may act thereon to 
close the beards, and prevent the thread passing under the beards of more 
of the needles than is for the time desired. The carrier bar is sup- 
ported on the slur box, so as to move with that box by elastic 
pressure, and yet so that it may be capable of rest when that friction is 
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overcome by the action of stops, in order that the slur cock may continue 
its motion at either end after the thread carrier has ae its traverse. 
These stops to the motion of the thread carrier are capable of being set as 
desired, and they are also arranged to move to varying distances by worm 
or other self-adjusting motions during the working when fashioning is 
desired. There are shifting points, which are set in leads and carried by 
arms from an axis of motion, so as to be brought into action and used for 
rhifting the loops when fashioning is desired. These leads of shifting 
points turn on centres in their arms, and they are acted on by spring pres- 
sure, for adjustment of their position. These shifting points are also 
operated upon by the stop motions, to act at varying distances. Instead 
of the parts being placed strictly horizontally and vertically, as stated, they 
may be inclined to those directions. 
$126. J. L. Norton, Belle Sauvage-yard, Ludgate-hill, London, and 
W. Arnswortu, Stockport, Cheshire, “ Looms.”—Dated 16th December, 
1 


This invention relates, First, to an arrangement for working the leaves 
of the healds, and for changing the order of succession in which the leaves 
of the healds are to be moved when producing various patterns of weaving 
in the same fabric, or otherwise. For this purpose the top cords of each 
leat of the healds are connected to a wire, and each wire is passed through 
holes in a plate which projects over the top of the healds in the middle of 
the loom, each loom being exactly—or nearly so—over the middle of each 
jeaf of the healds to which it is attached. These wires are connected to 
hooks which rest upon the top of the perforated plate in such manner that, 
when springs are attached below the healds for pulling them down, the 
hooks are pulled from their perpendicular position by having their lower 
or bottom ends bevelled or rounded off in one direction, or by other equi- 
valent direction. These hooks are kept in their proper places by passing 
through a guide or guides, or by other convenient means, so that projec- 
tions upon them may come properly into contact with a pattern surface, by 
which means these hooks can be selected so as to bring (or leave) such of 
them as correspond with the leaves of the healds which it is required to 
lift over a bar or knife on which the hooks catch, and which is arranged 
as hereafter described. The pattern surface may either be cards with holes 
in, or bags with iy page on, a8 commonly used, and which are brought 
at the proper time, by a suitable vibratory motion, into contact with pro- 
jections on the hooks, which causes the hooks connected to those leaves of 
the heald which are to be lifted, to be pressed forward over a knife or bar, 
which has a constant up-and-down motion given to it, and which takes 
hold of those hooks which are sclected by the pattern surface, and raises 
the leaves of the healds in the order required. The knife or bar which 
takes hold of and lifts the hooks, has motion given to it by a lifting rod, 
working through a guide which either passes through the warp at the back 
of the healds, and is acted on by a double tappet or tappet shaft, or by 
other convenient means. This invention also relates to an arrangement for 
rdmitting of a change in the order of succession in which the leaves of the 
healds are moved, which is accomplished by attaching wires or other in- 
struments to the hooks for lifting the healds, and carrying them to a 
convenient part about the loom, and by diverging them, allow sufficient 
room for two or more patterns to be arranged on the same cards or lags if 
required. Another part of this invention also relates to mechanism for 
ac‘uating change shuttle boxes. 
$130. _B. Donson, W. SuateR, and R. Hatturwet, Bolton, “ Improvements 

in machinery for ginning cotton, and in self-acting mules for spinning 
and doubling.” — Dated 17th December, 1864. 

This invention consists, Firat, in an improved mode of constructing and 
applying the “long lever,” to enable it to perform the various functions 
required to effect the changes in self-acting mules. Secondly, in an 
improved mode of applying a weighted lever, or any equivalent agent, for 
actuating the long lever. Thirdly, in the use of a catch lever, having three 
s'eps for retaining the long lever in its various positions. Fourthly, in cer- 
tain improved combinations of machinery for driving the squaring or 
drawing-out shaft, and for imparting the slow outward motion to the car- 
risge during the second stretch or after-draught. Fifthly, in an improved 
combination of machinery for driving the squaring or drawing-out shaft. 
Sixthly, in placing the differential motion (when fitted on the squaring or 
drawing-out shaft) employed in driving the carriage during the after- 
stretch outside of the framing of the headstock instead of within the 
framing, as heretofore. Seventhly, in the application of a friction appa- 
ratus, placed on the second shaft from the putting-up scroll shaft, for 
giving motion to the self-acting parts of the mule. Eightbly, in the 
application of a friction cone and pulley, for giving motion to the self- 
acting parts of the mule without the aid of toothed gear. Ninthly, in an 
improved combination of machinery for governing the winding of the 
yarn on to the spindles. 
forming the copping motion. 
parts for tightening the backing-off chain. 
ment and combinations of the various portions of machinery, forming?a self- 
acting mule for spinning and doubling. The invention cannot be described 
in detail without reference to the drawings. 


3136. H. L. Haun, West Iam, Essex, ‘ Manufacture of elastic fabrics.” — 
Dated 17th December, 1864. 

This invention relates to the manufacture of elastic fabrics for various 
purposes, whereby such fabrics are rendered non-elastic in one direction, 
and consists in combining parallel threads, network, or other open or 
reticulated fabrics of any suitable fibrous material, with a sheet or sheets 
of india-rubber placed on one or both sides of the fibrous material, such 
sheets being united thereto and to each other by adhesion and pressure. 
When using net or other open or reticulated fabric, the same should be 
fo made as,to be non-extensible in one direction, as one of the chief 
ohjccts to be obtained is the preventing of the elastic fabric stretching in 
one direction, 








Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Ge. 
$1'8. R. A. Brooman, Fleet-street, London, ‘‘ Machinery for decorticating or 
Sor separating the kernel from the shell of cotton seeds."—A communica- 
tion. —Dated With December, 1864. 

This invention consists in constructing a machine with two rasping sur- 
faccs, one or both of which is or are made to move. By the passage of the 
see between these surfaces the tearing off, removal, or decortication, of 
the envelope from the kernel is effected. The rasping, striated, or toothed 
surfsces may be plain, concave, or convex. 
beth of them may be continuous, circular, or alternating rectilinear. 

83155. F. Prict, Gresford, Denbighshire, ‘‘ Improvements applicable to mills 
for grinding corn, dc.” Dated 17th December, 1864. 

This invention chiefly relates to that class of horizontal mills in which 
the stones are placed horizontally, and in which the upper or lower stones, 
or both, are driven, To apply this invention to a mill in which, say, the 
upper stone is driven through a driving shaft passing throuzh the eye of 
the lower stone in the ordinary way, it is preferred to sink th2 lower stone 


about half way into the hurst, the mill being fitted with a supply spout and | 


lopper of the ordinary description, but which supply spout passes down 
throogh and is surrounded by a vertical hollow axle revolving ina suitable 
stationary bearing fitted to the top of the mill case, the lowor end of which 
hollow axle carries one, two, or any desired number of horizontal arms, 
slotted on their outer ends to receive vertical pendant arms, which 
extend downwards, and are fitted at their lower ends with suitable 
serapers or brushes, or both. These pendant arms carrying the brushes or 
tcrapers, or both, are connected to the horizontalarms, being passed through 
the slots on the ends of the horizontal arms, and are secured thereto by 
means of locking nuts, which abut against the top and bottom of the hori- 
zontal arms, for the purpose of enabling the scrapers or brushes, or both, 
to be withdrawn from or advanced towards the edge of the stom s, and 
«levated or depressed, thereby enabling the same to be readily adjusted to 
the desired position. The upper end of the hollow shaft is fitted with spur 
gear, ora driving pulley or friction gear, for the purpose of imparting a 
slow rotary motion thereto, by which the scrapers or brushes, or both, are 
carried slowly round the mill stones for the purpose of removing the flour, 
meal, or other substance, being ground from the outside of the stones into 
the discharge spouts, for the purpose of preventing the accumulation of the 
ground material within the mill stone clear. The hollow axle with vertical 
end pendant arms carrying the brushes or scrapers, or both, may be driven 
through a driving pulley placed within the case, the driving strap travelling 
over the pulley and through holes in the side of the casing ; but it is pre- 
ferred to drive the said hollow axle from the top of the casing by means of 
friction or tooth gear, or by a driving strap, as hereinbefore mentioned. 
The supply spout and supply hopper may be stationary or revolve with the 
hollow axle, in which latter case the supply spout is connected to the re- 
gulating lever by means of a collar or garter in which it revolves.—Nat 
proceeded with, 





CLass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 
3113, W. Cuark, Chancery-lane, London, “ Decoration of walis, pavements 
and other surfaces.” A conmunication.— Dated 15th December, 1864. 

This invention relates to the production of designs for wall decorations, 
and especially for pavements, in hard cements, which designs may consist 
of figures, landscapes, animals, flowers, fruit, architectural subjects, or, in 
fact, any that may be produced by pencil or colour. This method differs 
essentially from fresco painting, inasmuch as in the latter the colour is only 
superficially applied on prepared surfaces, while according to this invention 
the inventor produces the designs in the cement employed, in other words, 
by inlaying a coloured cement in another layer of cement of a different 
colour.— Not proceeded with. 





Tenthly, im an improved combination ‘of parts | 
Eleventhly, in an improved combination of | 
Lastly, in the general arrange- | 


The motion imparted to one or | 








3120. G. Brown, Poole, Dorsetshire, ‘‘ Cylinders used in the manufacture of 
articles of pottery.” —Dated 16th December, 1864. 

Hitherto the cylinders through which the clay or other plastic substance 
passes after leaving the pug mill, and prior to its being manufactured into 
pipes, tiles, hollow bricks, or other articles, have been formed with an even 
or smooth surface. Now this invention consists in forming the internal 
surface of the cylinuers, and through which the clay passes, witha series of ribs, 
grooves, or projections set, by preference, in a spiral form, and arranged at 
distances apart, according to the quality of the clay that is under treat- 
ment. By fitting or making the cylinders with ribs, grooves, or projections 
in this manner the inventor finds that the clay is driven or forced through 
the cylinder by the ordinary screw with much greater facility and effect 
than when the surface of the cylinder is smooth.—Not proceeded with. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, &c. 
3091. J. Barnsiey, Hales Owen, Worcester, “ Manufacture of solid and 
seamless metal tubes, yun barrels, &c."”—Dated 14th December, 1864. 

In performing this invention the inventor takes a hollow bloom of iron 
of the required size from the heating furnaces, and passes it through two 
or more pairs of iron or steel rolls, grooved suitably to the exterior of the 
tube, gun barrel, or cannon intended to be made. Each pair of rolis is 
placed behind the other in a successive line, at such distances apart as to 
allow the tube, gun barrel, or cannon to leave the preceding pair of rolls, 
and so on throughout the whole train of rolls. He passes a solid bar of 
steel through the whole train of rolls, and secures such bar to a back stand 
or support by a movable screw. Upon such bar, and in the centre of each 
pair of rolls, he fixes an egg-shaped mandril of the size proportioned to the 
inner diameter of the tube, gun barrel, or cannon he wishes to make; he 
keeps the bar ir the centre of the train of rolls by self-adjusting vertical 
bars or supports, each working upon a shaft so as to allow the tube, gun 
barrel, or cannon to pass along the entire Jength of the bar, and through 
each pair of rolls in succession, and to return to the supporting position 
immediately the tube, gun barrel, or cannon in process of manufacture has 
passed beyond it. He disengages the finished tube, gun barrel, or canuon 
from the bar by a hinge or joint placed iu the bar behind the last pair of 
rolls.— Not proceeded with. 

3103. C. P. Cones, Ventnor, Isle of Wight, “ Apparatus for working and 
loading ordnance.” —Dated 14th December, 1864. 

The first part of this invention consists in the employment, for running 
guns in and out, of a winch with a chain which may be placed in the front 
or in the rear of the gun or in any other convenient position ; the chain is 
attached to an eye bolt in and under the gun carriage, passes over one or 
more pulleys or gins round the barrel of the winch, and the ends are secured 
Zz a tightening screw. If preferred, the ends of the chain may be attached 
directly to the eye bolt on the gun carriage. The winch is furnished with a 
barrel for the chain, and also with a drum to receive a brake strap. The 
barrel and drum revolve freely on a spindle when a lever throws a cog 
wheel and clutch out of gear. The clutch and brake are worked by 
handles. The cog wheel is worked by pinions or other cog wheels, as may 
be required for power, and by winch handles ; the handles may be fitted at 
right angles or parallel to the shaft of the winch. The second part of 
Captain Coles’ invention consists in apparatus for slinging a shot or shell 
near the centre of gravity for hoisting it up, with the means of fixing it in 
this sling or bearer, or leaving it free to move on the axis of the cradle and 
pass into the bore of the gun. 

3111. P. A. Lecomre pe FoNTAINEMOREAU, Paris, “ Gun barrels.”—A com- 

munication —Dated 15th December, 1864. 

_ This invention consists in facturing by hanical means damasked 
iron and steel gun barrels, and hollow malleable molten steel gun barrels, 
or merely iron gun barrels without soldering. To manufacture damasked 
iron and steel gun barrels, under one modification of the invention, the 
patentee places in a reverberatory furnace bundles of small pieces or bars 
of iron and steel of different sizes, and he arranges them according to the 
damaskeening intended to be produced; or he arranges together sma!l 
pieces of iron and steel already prepared. These pieces or bands being 
well agglomerated and soldered together form a bloom, which can be bored 
in a cold state, but preferably while it is in a heated state; or hp heats it 
for that purpose, and places it in a cylindrical matrix cut into tle drift of 
a hammer, put in motion by steam or any other power. The bloom takes 
the form of a cylindrical washer, the place for the hole being reserved by 
means of a jacket or casing. In the state hereinbefore described the bloom 
can be at once rolled, but he prefers to use the hammer stamper and mill 
by passing through the bloom mandrils of different sizes, or a mandril 
composed of two branches, into which he introduces a strong wedge, keep- 
ing them separate. When the hammering, stamping, or milling of the 
washer is finished, by a single blow of the hammer the mandril leaves the 
barrel with the utmost facility. Instead of one wedge two can be employed. 
The hammering, stamping, or milling has the advantage of well preparing 
the washer for the rolling plate. A 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


3101. P. F. Lup, Jewry-street, Aldgate, London, “* Apparatus for obtain- 
ing extracts from vegetable substances.” —Dated 14th December, 1864. 

According to this invention cans or pots are, by means of movable 
partitions, divided into several smaller compartments which, according to 
will, can be enlarged or diminished, so that at any time during the prepara- 
tion of the tea or coffee it is possible to determine the duration of the 
mashing, its interruption or recontinuation ; and this may be done while 
the tea, coffee, or other vegetable substance remains in the pot. 

3124. A. H. Ropinson, De Gray-terrace, Dublin, “‘ Portable bedstead.”— 
Datid 16th December, 1864. 

This improved bedstead consists of two metal tubes forming the sides 
of the frame, into which are packed all the other tubes that form the 
bedstead, except the head and foot rails, which, being flat bars, lie close to 
the two tubes when packed. When sct up two lengthening bars or tubes 
are drawn out from the interior of the first mentioned tubes, through 
which they work in and out in two movable or sliding rings held on by 
end collars. Thumb screws are employed for securing the lengthening 
tubes in their proper position when extended; the outer ends of the 
lengthening tubes fit into sockets or holes in the leg tubes, and are held 
therein by a cross pin passing transversely through both tubes. These pins 
are attached to the lower bed rail by a small chain and eye. The uprights, 
forming continuations of the leg tubes, pass through the ends of the lower 
rail, and when packed they fit into a space in the leg rails so as to form a 
perfect tube. The canvas or sacking for holding the bedding is secured by 
buttons to the first mentioned tubes which form the sides of the frame, 
these tubes being capable of being turned so as to roll up the canvas and so 
reduce the bed to any desired width. A bar should be secured over the 
buttons so as to prevent any movement of the canvas when rolling it up. 
The foot and head rails over which the canvas is laced consist each of a 
hollow metal bar to receive two extension bars, which are bored to receive 
the head of each leg tube. Racks are cut in these extension bars, into 
which spring detents enter, and so keep the bars in their extended position. 
The head and foot top rails consist each of a tube, into which are fitted 
extension bars, which latter are cut half through at their outer ends so as 
to receive the tops of the uprights before referred to.—Not proceeded with. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3093. C. Hancock, West-street, Smithjield, London, and 8. W. Sitver, 

Bishopsgate-street, London, ** Colour printing.”"—Dated 14th December, 
1864, 


This invention consists in the employment of the milk of balatta and the 
milk of caoutchouc (both natural productions, and requiring no solvents to 
render them fluid) in colour printing. 

3102. A. P. Prick, Lincoln’s-inn-fields, London, “ Obtaining carbonic acid 
gas.”—Dated 14th December, 1864. 

This invention consists in effecting the absorption or solution of carbonic 
acid gas by means of water either at the ordinary or at a reduced tempera- 
ture, and at a suitable pressure, such carbonic acid gas being contained in 
the gases evolved or generated from or by the combustion of coal, coke, 
charcoal, or other carbonaceous materials, or from the combustion of 
hydro-carbons, or of carburetted hydrogens, or of carbonic oxide, or from 
those gases which are evolved during the calcination, burning, or decom- 
position of chalk, dolomite, or other carbonates, and then subjecting the 
solution of carbonic acid in water, thus resulting either to an elevation of 
temperature, or to the action of a vacuum, either at an elevated or at the 
ordinary pheric Pp ure, in order to expel and obtain the carbonic 
acid gas that has been previously absorbed.— Not proceeded with. 

3115. W. BARDwRLL, Great Queen-strect, Westminster, ‘‘An improved 
method of utilising sewage and urine, and for facilitating their passage 
through pipes, thereby preventing the pollution of rivers and streams.” — 
Dated 1 , 1864. 

The patentee claims the new principle involved in the alternate use of 
sewage in its normal state and sewage in its purified state for the irrigation 
of land ; the new principle embodied in the use of sulphate of lime, by 
preference that from France, Belgium, Norway, or Sweden, for disinfecting 
sewage and urine, and making sewage manure and other compounds there- 








with ; and the new principle involved in the peculiar or similar building 
arrangements, tanks, and processes described for effecting these objects. 





Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


3092. C. Hancock, West-street, Smithfield, London, and 8S. W. Stiver, 
Sihepegatocirett, London, ** Blectric insulation.”"—Dated 14th December, 
864 


This invention consists in applying the milk of ballatta, or the milk of 
caoutchouc, or a mixture of the two, to telegraph wires or other surfaces 
requiring electric insulation. 


Crass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 
3132. A. H. Renton, Whitehall, London, “ Fire-arms.” — Dated 17th 
December, 1864. 

This invention consists in the combination of a modification of the 
ordinary rifie and musket lock and movement, and movable breech piece 
and seating, so as to produce an efficient breech-loading musket, carbine, 
or fowling-piece, either with rifled or smooth bore, at the same time, if 
desirable, combining with it the muzzle-loading appliances. The modifica- 
tions of the ordinary rifle and musket lock and movement consist in 
substituting a curved hammer for that ordinarily used, so that it may be 
made to strike on the end of the cartridge at a point eccentric to the line 
of sight, so as to offer no impediment to the aim of the gun. The thumb 
piece of the hammer is also curved so as to admit of the free insertion of 
the cartridge into the breech of the barrel. The inventor prefers the 
hammer to strike the breech end of the cartridge at or about an angle of 
45 deg. from the vertical line, which will admit of the hammer and thumb 
piece being removed sufficiently from the line of sight when the hammer is 
at full cock. He also substitutes a form of bridle for that now used to the 
tumbler, so as to admit of the seating piece for the breech being hollowed 
sufficiently to give free passage to the cartridge on loading. The movable 
breech piece, which he combines with the above lock, is that employed by 
Strong, Crosswell, and others, in their breech-loaders, the seating for which 
he firmly attaches to the barrel by a screw cut on the breech, a lip being 
formed at the end of the barrel to facilitate the withdrawal of the spent 
cartridge case by means of a spring cam on the joint of the breech piece. 
By these means he preserves the strength of the stock and effects a com- 
bination which particularly adapts itself to the economical conversion of 
muzzle-loading fire-arms, at the same time that it facilitates the economical 
manufacture of new arms.—Not proceeded with. 

3051. A. ALBERT, Paris, ‘‘ Stamping apparatus.”—Dated 7th December, 





1864. 

This invention cannot be described without reference to the drawings. 

3054. A. Smiru, Manchline, Ayr, N.B., “ Decorating japanned ware and 
articles of furniture with paper or other material printed or ornamented 
in various colours.”—Dated 7th December, 1864. 

This invention relates to an improved mode of decorating japanned 
ware and all kinds of furniture with tartan or other printed or ornamented 
paper, or cloth, or other like material, tinted and coloured by blocks or 
otherwise, the process being similar to that described in the provisional 
specification of an invention protected by the present inventor, dated 7th 
September, 1864 (No. 2036).—Not proceeded with. 

3057. C. OLIVER, Old Boswell-court, London, “ Apparatus for sounding bells 
on lighthouses, alurn bells on public and private buildings, &c.”"—Dated 
8th December 1864. 

For the purposes of this invention a maintaining power is used, by pre- 
ference a weight, which, as it descends, gives motion to a barrel by means 
of the chain or rope to which it is attached in the ordinary manner of giving 
motion to a train of wheels. On the axis of the barrel is a cog wheel, 
which gives motion t» a pinion fixed on the axis of an escapement wheel. 
The hammer is fixed in the ordinary way to strike on the sound bow of the 
bell on the outside, and it receives motion from the hammer tail, which 
forms a crank, and then, by means of a connecting rod, from the hammer 
tail to another crank, and from thence by a second connecting rod which is 
attached to one end of a long lever. This long lever is fixed on oné end of 
an axis, and on the other of such axis is fixed another lever which-receives 
its motion from a lever fixed on an opposite axis directly over the escape- 
ment wheel ; on the underside of such last mentioned lever is a short pro- 
jection or pallet ; and the teeth of the escapement wheel act in succession 
on this projection. At the extreme end of this lever so acted upon is fixed 
a lifting tooth, which acts on the opposite lever by a downward motion, and 
such opposite lever lifts and discharges the hammer, and by the assistance 
of the pallet lever, which receives motion from the escapement wheel, 
assisted by the pendulum on its return, the tooth or lift is pressed down by 
the upward movement of the lever to which it is fixed, by its coming in 
contact with the first-ementioned or opposite lever, and resumes its place 
after it has passed it. At the extreme end of the axis that has the lever 
with the lifting tooth on, and outside the standard or frames, is attached a 
crusch, and on the top of the standard is a projecting piece, to which a 
pendulum is attached by a spring toregulate the motion, and the rod of the 
pendulum rests in the fork of the crutch, and the pendulum regulates the 
time of the blow, which can be varied as required. At the other end of the 
same axis is a short arm, which gives motion to another and a lower axis by 
a connecting rod and a short arm or projection attached to the lower axis 
so as to give this lower axis a rocking motion. This axis at the end where 
the escapement teeth come is notched in such manner that, when the 
notch is presented, a tooth of the escapement wheel can pass, but wher the 
unnotched surface of the axis is presented to the escapement wheel, as it is 
when the projection before mentioned is so placed as to allow the teeth to 
pass, it prevents the escapement wheel running down. To discharge or 
stop the machine, there is affixed to the floor at the base of the frame that 
supports it a catch, balance lever, or latch, with a bevel tooth, upon which 
another bevel tooth at the base of the bob of the pendulum rests. By lift- 
ing the lever these teeth are disconnected and the machine put in 
motion ; by letting’the lever resume its place, the bevel teeth at the end of 
the lever and base of the bob of the pendulum lock and stop the motion, 
To wind up the machine a maintaining power jack is required, which con- 
sists of a frame of two plates or bars, distanced by studs, which is worked 
by two cog wheels; a tooth is fixed to that plate or bar that comes in con- 
tact with the machine, and this tooth is arranged to rest in the teeth of the 
main or barrel wheel, so that while the weight is being wound up the 
pressure of this tooth on the teeth of the barrel wheel propels it forward in 
its progress with an uniform force. 

3082. R. H. Jounson, Eccleston, Lancashire, “Construction of glass makers’ 
pots.” —Dated 13th December, 1864. : ' 

This invention consists in making pots or receptacles in which the 
materials used in the manufacture of glass are placed subjected to heat, 
fluxed and refined, of fire-bricks built up into the desired form, with a 
close packing of fire-clay under the bottoms and all round, up the sides at 
the back thereof. All round and laterally from the mouths of the pots 
there is a flat surface over which the flames or heated gases pass down- 
wards into the pots or receptacles through their mouths, which are open to 
heat, flux, or refine their contents. The said pots or receptacles would 
usually be set in limited numbers in an arched or other furnace, and the 
fire or fires would be separated therefrom by a fender or fenders, the heated 
gases or flames only being allowed to play on the materials in the pots or 
receptacles. 

8085. A. BRITTLEBANK, Bogier’s-court, Tuottenham-court-road, London, 
“ Apparatus used when brushing the human hair.” —Dated 18th December, 
1864. 


According to this invention a frame of a rectangular or other suitable 
form is used to which the two bearings for the spinoles of rotary brushes 
are formed or applied. A pulley having a hollow nave or boss, and suit- 
able for receiving an endless driving band put in motion by manual or 
other power, is introduced between two sides of the frame. The rotary 
brush is placed on a spindle of a square section, or other suitable form, to 
cause the brush and the spindle to rotate together when the spindle is put 
into rotary motion. The brush is prevented passing beyond a certain 
point on to the spindle by a fixed collar on the spindle, and the brust is 
secured on to the spindle by a spring catch or stop. One end of the spindle 
is passed into and is keyed or fixed on the hollow boss or nave of the pulley 
before mentioned. In‘using the apparatus the frame is held by the hands 
of the user, and he is thus enabled to apply the brush to the head as the 
brush is caused to rotate by the endless band.—Not proceeded with. : 
3086. W. H. CULLINGFoRD, Phillimore-gardens, Kensington, ** Thermometers.” 

Dated 13th December, 1864. 5. aS 

The object of these improvements is the application of indicating means 
to thermometers, by which the state or condition of temperature manifested 
at any time may be marked for comparison with that of any other time or 
otherwise. For this purpose the inventor applies a slide or pointer, capable 
of being slidden lengthwise of the tube to correspond with the temperature 
indicated, and by friction or otherwise, of remaining in that position until 
it may be desired to mark a fresh indication. This slide or pointer may 
provided with a stud as a handle to facilitate its movement; or it may be 
connected to a rodand worked by mechanical means, such as by a rack and 
pinion with a handle, or a key to the axis of the pinion, and, if desired, 
more than one of these indicators may be applied, one to indicate the 
temperature at one particular period, and the other at another, so as to 
preserve a greater comparison.— Not proceeded with. 

3088. A. V. Newron, Chancery-lane, London, ** Solar time-pieces."—A com- 
munication.—Dated 13th December, 1864. : : 

The object of this invention is to arrange a terrestrial globe or planisphere 
in such relation to a dial plate and index that the culminating time of t! 
sun, and consequently the true solar time, and also the clock or mean 
time, and the difference of time in different localities of the globe, can be 
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observed simultaneously at any moment. The globe or map is surrounded 
by a ring or dial, and revolved with the same once in twenty-four hours 
under a stationary index, in such a manner that the index will point to the 
local time of any place on the globe or map, for which the dial may be 
adjusted, and, at the same time, the difference of time in different localities 
on the globe and the solar time, as well as the clock time, can be observed. 

A second dial, revolving once every hour, and provided with sixty marks 

indicating the minutes, is combined with a stationary index, and with the 

globe or map and hour dial, in such a manner that while the main dial with 
its index gives the hours, by the secondary dial the minutes are indicated, 
an | a clock is obtained which gives an accurate account of the time. 

8094. C. Hancock, West-street, Smithfield, London, and 8S, W. Sittvsr, 
Bishopsgate-street, London, “ Manufacture of sheets and surfaces for 
designs and ornamental purposes.” — Dated 14th December, 1864. 

This invention consists in making sheets and surfaces for designs and 
orramental purposes by means of milk of ballatta, glone or in combination 
with the milk of caoutchouc, which the patentees find to be particularly 
suited for moulding and casting, and which can have any colour or tinge 
imparted to it by the admixture of pigments, dyes, and colouring matter. 
3095. J. B. Tompson, Rothiell-street, Regent’s Park-road, London, “ Im- 

provements in coating iron and steel with silver, gold, platinum, or 
palladium, and in ornamenting articles with such metals.”—Dated 14th 
December, 1864. 

For the purposes of this invention the surface of the iron or steel is 
alloyed with one or more metals which are suitable for receiving the above 
metals by the electrotype process, in order that they may not peel off in 
burnishing as they would do if electro deposited directly on the iron or steel 
without the intervention of some suitable metal or metals to alloy with the 
surface of the iron or steel. The metal most suitable for this purpose is an 
alloy of tin, copper, and nickel, in such proportions that it is about the 
h: rdness of the metals to be deposited. 

3096. H. Tayuor, Mark-lane, London, “ Manufacture of rviles, frills, de.’ 
—A communication.—Dated 14th December, 1864. 

This invention relates to the production of ruffles, frills, and gathered 
f+ bries, and consists in so making such articles that the gathers are held in 
\ lace by a thread which passes through the cloth necessarily and invariably 
between the gathers, the gathers resembling curved corrugations rather 
than more sharply defined folds or plaits. 

3097. J. CrowLEy, Westbromwich, Stafford, “ Moulds for casting hollow 
ware.” — Dated 14th December, 1864. 

This invention, as applied to a mould for casting an elliptical pot or 
vessel, is carried out as follows:—In making the outer side of the mould 
the inventor inserts in the pattern pot or vessel, in those vertical 
planes where the mould is to be divided, thin strips or plates of brass, or 
other metal, the said strips being inserted in slits made in the pattern pot, 
and either fixed therein, or made movable. The half mould boxes which, 
by sliding, nearly close upon the pattern pot, have their vertical edges or 
cheeks turned inwards, but not to the same extent as in the ordivary 
mould boxes, so that when the two half mould boxes are closed upon the 
pattern pot or vessel, the edges of the cheeks do not come into contact with 
the said pattern pot, but bear on opposite sides against the said vertical 
strips or plates in the pattern pot. The outer side of the mould is formed 
by introducing and ramming sand into the space between the pattern pot 
®nd half mould boxes. After the inner part of the mould has been made 
in the ordinary way, the pattern pot is removed, and with it the strips or 
} Jates, and the half mould boxes afterwards reclosed. The inner vertical 
edges of the half moulds which come into contact are thus made of sand, 
that is to say, the whole of the inner surface of the outer part of the mould 
ogainst which the casting is effected is of sand. The edges of the half 
moulds, being of sand, are renewed each time the mould is made, and the 
teams or burrs which in the ordinary method of casting are produced by 
wear of the metal edges of the checks of the half mould boxes are not pro- 
daced when moulds made according to this invention are employed.—Not 
proceeded with. 

3098. W. WHARLDALL, Pontefract, Yorkshire, “ Apparatus for the manufac- 
ture of liquorice cakes, &-c.”"— Dated 14th December, 1864. 

For the purposes of this invention the inventor places upon a suitable 
table two iron standards or frames at a suitable distance apart, and parallel 
to each other. Each standard is slotted to permit of a vertical recipro- 
cating motion being imparted to a hollow rectangular bar (extending from 
standard to standard), the turned ends of which work within the same. 
To the under side of this bar he affixes a series of cutters (circular by pre- 
ference), which may be made of brass, of the diameter required ; or, if 
desired, a brass plate may be substituted for the separate cutters, each 
plate having the desired number of holes bored out. To the upper side of 
the hollow rectangular bar he affixes as many guides as there are cutters; 
immediately over the same, within each guide he places a spindle free to 
receive a reciprocating motion, and having a stamp or die affixed to the 
lower end. Small springs are placed on each spindle between the guides 
and the solid bar working between the standards and guided by the same. 
A lever from the top bar of the apparatus is used at the required time to 
depress the solid bar, and, consequently, the stamps or dies. The bar 
carrying the cutters he connects by means of levers to an ordinary treadle. 
—Not proceeded with. 

2100. J. G. Toneur, Southampton-buildings, Chancery-lane, London, 
** Watches, &c.”—A communication.—Dated 14th December, 1°64. 

This invention relates to an arrangement of apparatus for winding up 
watches and other time keepers by means of the pendant, and the employ- 
ment of a screw as the prime mover for actuating the mechanism of the 
hands, and also of that which winds up the barrel. In order to move or 
adjust the hands or pointers the pendant rod or bar (to which the winding- 
up mechanism is connected), must be pulled outwards, there being two 
s;rooves or recesses formed on the bar for a spring catch to enter to act as 
a stop when the parts arein different positions. This spring stop holds the 
bar in a proper position when it is simply required for imparting rotary 
movement in either direction to set the hands of the watch to the proper 
time without using any other mechanical means. By replacing the rod or 
var in its original position, the watch can then be wound up, the mecha- 
nism for obtaining the result being arranged in a similar manner to that of 
the “ Brequet” by the hands remaining stationary during this operation. 
The winding-up bar or rod is furnished with a milled button or head at the 
outer end to give motion thereto, and to the spring clutch mounted 
thereon, part of which is in connection with a screw or worm which gives 
movement to the axis of the barrel by means of an intermediate toothed 
wheel. The worm is held by a fixed arm so that it can only revolve in one 
direction. The end of the bar or rod which passes through the worm 
carries a small toothed pinion, which transmits motion to a train of wheels 
for actuating the minute hand. By turning the milled button in one 
direction the worm is set in motion to wind up the watch, but when turned 
in the opposite direction the teeth of the spring clutch upon the winding- 
up bar or rod escape over each other in a similar manner to that of the 
“ Brequet ” key, at the same time the small pinion is disengaged, and the 
mechanism of the minute hand cannot suffer any derangement. But when 
the winding-up bar or rod is pulled outwards, and is retained in that 
position by the spring stop, the toothed pinion will then be in gear with 
the train of wheels for setting the hands, the winding-up mechanism being 
stationary or thrown out of action until the winding-up bar or rod is 
pushed back into its former position. 

8104. S. Hoop, King William-street, London, “‘ Securing coal plates, dc.” - 
Dated 14th December, 1864. 

The object of this invention, as far as it relates to coal plates, is to secure 
them from the outside, and that in an easier and more effective manner 
than is usually done by a chain and staple, or by a staple and cross bar 
applied from the inside. These means of fastening from the inside are 
difficult to effect when the cellar is full of coals. This invention consists in 
connecting to the under side of the plate at two, three, or more points, 
hooks or catches so formed and weighted that upon the plate being placed 
on its seat the engaging part of the hooks shall be forced outwards from 
the centre and take hold on the under face of the seat, whereby the plate 
will be secured from being raised from the outside until the catches are 
released from the inside of the cellar. The manner in which this invention 
is carried into effect is as follows :—A coal plate is cast with three or more 
flanges descending at equal distances from the under side at about half an 
inch from the outside edge, about 2}in. wide by jin. thick, more or less, 
and of a depth to be determined by the thickness of the stone or other 
seating for the plate. These flanges are cast with two brackets to cach, 
from which depend cast iron weighted catches, which are suspended to a 
wrought iron pin passing through the brackets and through the top of the 
catch. These catches are made heavy at the back, so that the force of 
xravitation causes the hook or angle piece of the catches to project out- 
wards and under the stone or other seating in which the opening to the 
cellar is formed. In order to prevent the plate being turned round or 
rotated, one or more projections are cast on the under side and near the 
edge of the plate which are made to enter apertures for their reception in 
the stone or seating. The means above described of securiug coal plates 
are applicable to all similar plates or covers. 

3106. G. Kent. High Holborn, “ Apparatus for cleaning and polishing 
knives.”"— Dated 14th December, 1864. 

For these purposes, in order to give elastic support to the strips of 
leather employed in knife-cleaning and polishing machines, the inventor 
employs strips of cloth of woven horse-hair, or other strong hair or bristles. 
These strips of woven cloth are, by preference, folded in their length, and 
their edges are fixed, producing, when desired, in each case a hollow 
tubular support to the strip of leather to which it is applied. These woven 
elastic supports do not project so far from the surface to which their edges, 
and the edges of the strips of leather, are fixed as the outer edges of the 
strips of leather project ; hence, the elastic woven supports do not act on 
the knives, and are, consequently, protected by the strips of leather from 
being rubbed or injured by contact with the said knives.—Wot proceeded 





$107. A. F. J. Cuaupet, Gloucester-road, Regent’s Park, London, *‘ Photo- 
sculpture.”—Dated 14th December, 1864, 

This invention consists in new means of producing sculpture by the help 
of photography. The union of the two p of photography and 
sculpture to obtain the plastic representation of living and inert objects 
constitutes an art which is already known, but instead of transferring on to 
a block of clay the outlines of various photographic pictures by the artist 
having such pictures before him when modelling by hand, and in place of 
doing so mechanically by means of one or several pantographs or equivalent 
apparatus acting at a distance by a tracer and on the block by a tool, the 
image of the original photographs enlarged to the exact dimensions which is 
to be given to the model is, by this process, projected or thrown on to the 
block, so that the picture becomes an aid to the eye and hand of the artist. 
3108. J. A. Pos, Nye’s Wharj, Surrey Canal, Old Kent-road, London, ‘‘ Im- 

provements in obtaining purified or refined oils, and in obtaining oil 
cakes for cattle food, and foots useful for soap making.”—Dated lsth 
December, 1864. 

This invention relates, in the First place, to an improved cleansing 
machine, whereby, when cotton seed is the substance to be operated upon, 
it is entirely freed from the cotton, and the oil cakes produced are better 
adapted for cattle food. The cleansing machine consists of two rotating 
cylinders having spikes, say, of an inch and a-half in length, made of steel 
or iron, which enter into their surfaces, which thereby tear out the cotton 
from the seed, and so cleanse it for the purpose of cattle food. The seed so 
prepared the patentee crushes by passing it between rollers; but one 
feature of this invention is, that in this process the seed is not ground to 
meal, but merely bruised. This process is conducted cold ; he then takes 
the seed so bruised, and having heated it by steam, say, to 80 deg. Fah., in 
hemispherical receivers made of copper, iron, or other suitable material, he 
presses it in a press of ordinary construction, driven by hand or steam 
power, by which means a rough dark oil is obtained, and also a cake fit for 
cattle food, entirely free from cotton. The invention also refers to the 
retining of any such oil obtained by the beforementioned process. 

3110. C. Hancock, West-street, Smithfield, London, and 8. W. SILver, 
Bishopsyate-street, London, “ Manufacture of ceriain slexible elastic 
waterproof sheets, surfaces, compounds, and sulstances, and the applica- 
tion thereof to various purposes.” — Dated 15th December, 1-64. 

This invention consists in employing an admixture of the milk of 
caoutchouc and the milk of ballatta. 1 hese substances are mixed together 
in equal proportions, by stirring one into the other in suitable vessels, the 
air being excluded from the mixture until it is required for use, as exposure 
to the air has a tendency to produce coagulation, which causes some diffi- 
culty in the after working. 

3116. J. Exurs, North Ormsby, near Middlesboro’-on-Tees, “* Furnaces used in 
the manufacture and the heating and melting of iron.”—Dated 16th 
December, 1864. 

In connection with a reverberatory furnace for melting iron, the patentce 
makes the furnace with parallel sides, the back end being semicircular or 
square, and the front end of a V shape, or square, but does not limit him- 
self to these figures. In the front of the furnace is a chamber, separated by 
a vertical wall from the fire-place of the furnace. This wall is perforated, 
the perforations opening over the fire-grate. A pipe, situated at a higher 
level than the fire-grate, conveys blast to the chamber described, which 
blast passes through the perforations in the vertical wall to the fire on the 
fire-grate. The perforations are made through a brick or quarry, or other 
suitable material, in the vertical wall, the middle perforations being made 
perpendicular to the said wall, and those on the sides in an inclined or 
diagonal direction, so as to make the currents of blast converge into the 
fire. There isa second blast pipe opening into the ash pit of the fire-grate ; 
the said second or lower pipe conveys blast to the ash pit, which blast rises 
through the fire-bars to the fuel on the grate. By means of the currents 
of air described, perfect combustion of the fuel on the grate is effected, and 
the heat generated is projected on the iron or other metal to be melted on 
the bed of the furnace. The bed of the furnace is situated between the fire- 
place and the back of the furnace, the said bed being divided into two parts 
by a neck or contraction, the said neck carrying an arch, through which the 
iron melted on the front part of the bed passes to the back part, from 
whence the melted iron is tapped through holes in the sides of the 
furnace. The bed of the furnace is inclined, the highest part being that 
situated near the fire-place. The reverberatory arch of the furnace over 
the front part of the bed is depressed or inclined at a suitable angle, the 
bottom of the said inclined arch being situated at a short distance above 
the bed, and at or near the middle, where the before-mentioned contraction 
is situated. Over the back part of the bed a low arch or bridge is made, 
the said low arch or bridge opening into the chimney or stack, At the 
entrance into the said‘chimney a perforated brick or quarry is placed, either 
perpendicularly or horizontally, across the opening in the chimney, with a 
damper at the back, or above it. The heat from the fire is deflected by the 
inclined arch or bridge on to the iron on the front part of the bed, which 
heat, combined with the heat projected horizontally on to the bed by the 
currents of air, readily melts the said iron, The melted iron passes from 
the front to the back of the bed, through the arch between them, from 
whence it is tapped. The chimney or stack at the end of the furnace is 
furnished with a damper, by which the draught through the furnace can be 
regulated. The fire-holes for the fire-grate are situated at the sides of the 
furnace, or other convenient position ; and the charge hole or holes for 
charging the iron or other metal or substance on to the front part of the 
bed are situated at one side of the furnace, or other convenient position. 
The bed of the furnace may be composed of sand or other suitable material, 
In lieu of the perforated brick or quarry for the blast, as hereinbefore 
described, the patentee uses a perforated pipe or pipes. For the production 
of large quantities of melted iron, he uses an arrangement which he calls a 
double furnace, being two of the furnaces described, excepting that the 
melted metal from the double furnace runs into one basin-shaped re- 
ceptacle, 

3117. S. W. Hoorsr, Fleet-street, London, ‘‘ Preparation of the surface or 
surfaces of parchment.”—Dated 16th December, 1864. 

This invention has ref more especially to parchment intended to 
receive writings on both sides or surfaces, and consists in the preparation 
of both surfaces for this purpose, by rolling the skins separately through a 
pair of smooth rollers ‘after they have been manufactured in the ordinary 
way. By this means the parchment is condensed, and its two surfaces are 
rendered smooth and hard, so as to adapt them for writing upon with in- 
creased facility. The rollers intended to be used for the purpose are the 
same 28 are ordinarily used for rolling paper, pasteboard, and such like 
materials, hut such rollers form no part of this invention.—Not proceeded 
with. 
$119. F. A. Cnevabuier, Paris, ‘‘ Panoramic apparatus called ‘ horizontal 

photographic plane tables.’ —Dated 16th December, 1864. 

The patentee claims, First, the employment of a combination of prisms, 
mirrors, or lenses, moving On an axis, and giving on a plan sensitised to the 
light an image, on which can be measured, by means of a divided circle, or 
by any other means, the angles which the signals make between them, or 
by means of which the angles are graphically traced. Secondly, the em- 
ployment of hairs indicating the direction of the vertical and horizontal 
plans. Thirdly, giving to the apparatus a continuous or discontinuous 
motion, either mechanically or by hand, as described. Fourthly, the con- 
struction and arrangement of panoramic apparatus, together with any mere 
modifications thereof, as described. 
$121. J. Wurre, Dorchester, “‘ Closets and commodes.”—Dated 16th December 

1364. 








This invention has reference to a previous patent, dated 28th May, 
1860 (No. 1316) In constructing a closet or commode, a suitable case 
of wood or iron is provided (as de-cribed in the specification of the 
before-mentioned patent), which consists of a seat of the usual height, 
as in a water-closet with the ordinary elliptical or circular opening, the 
excrementitious matter passing, if required, through an earthenware 
pan, of the form of the section of a cylinder, into a receptacle below 
consisting of a trough of cast iron or stoneware, or of any other suit- 
able material. This trough may be of a cylindrical or oval form, but 
partly or wholly open at the top, and closed at one or both ends, 
an outlet being provided either through one of the ends or at the 
bottom near one of them. In this trough are made to rotate one, two, 
or more spindles or axles, on which projecting blades or similar con- 
trivances are so fixed as to form a screw or screws, and, at the same 
time, act when rotating as stirrers or mixers. To the inner surface of the 
trough or cylinder are attached blades of a similar character to those fixed 
to the spindles, and placed alternately with them. At the back of and 
above the seat is provided a receptacle or reservoir containing @ quantity 
of dry earth, at the lower part of which is placed a roller or spindle, pro- 
vided with two or more longitudinal ribs or plates, and made to rotate 
horizontally in a chamber or cylinder open top and bottom, the upper part 
of which is in direct communication with the reservoir of dry earth. By 
causing this roller to revolve one or more quarter circles, a quantity of 
earth contained between two or more of the same ribs is discharged through 
the lower opening, and into the trough below, on to the excrementitious 
matter. Suitable gear work is provided, which, on turning the winch 
handle, causes the screw or mixer to revolve, and also the measured quan- 
tity of earth to be discharged. 

3127. J. G. TonevE, Southampton-buildings, Chancery-lane, London, “* Pneu- 
matic apparatus for raising and drawing off liquids and gas.”—A com- 
munication. Dated 17th December, 1864. : 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

3129. F. Cooke, Denton, Lancaster, “ Apparatus to be employed in the manu- 
Sacture of hats or similar coverings for the head.” —Dated 17th Decem- 


, 1864, 

This invention relates to the manufacture of such hats or coverings for 
the head as are made of felt or suitable material, and also to the manufac- 
ture of that portion of hats called the hat body, which is generally com- 
posed of woven fabrics and varnish, and, consequently, covered with plush. 











The invention is designed to produce a sharp, angular, and well-defined 
edge at the junction of the crown with the sides, and consists in the em- 
ployment and use of an india-rubber or other elastic crown core, formed 
with an angle corresponding to the mould in which the hat is made; this 
core is fitted into the crown of the hat or body when in a pliable state, 
and pressure is applied thereto either by means of water, as at present used 
in making felt hats, or by other convenient meaus. By this preseure the 
india-rubber core is caused to expand and press the felt or other material 
into the angle of the exterior mould, ond proties an angular junction 
between the sides and crown of the hat, instead of the same being rounded, 
A Second part of the invention relates to a novel method of releasing and 
lifting the hat body from the mould when sufficiently pressed, and consists 
in the application thereto of a hydraulic piston and cylinder, actuated by 
the pressure of water used to press the hat, so that, by admitting the pres- 
sure of water beneath the piston, it becomes lifted, and through the 
mediu:n of a piston rod the hat is released or lifted from the mould.—Not 
proceeded with. ; 
3134. R. Brooman, Fleet-street, London, “ Liquid meter.”"— ica- 
tion.—Dated 17th December, 1864. eapcieeos 
In this meter the quantity of water is measured not by its pressure, as in 
ordinary meters, but by its flow. In order that the indicating needle may 
make one turn, it is necessary that four compartments should have been 
emptied of, say, half a pint; therefore, one rotation of the needle indicates 
oue quart passed through the meter. The flow through the meter 
whether at high or low pressure, may take place rapidly or slowly, by 
driblets or in a continuous stream, and that without affecting the correct 
quantity indicated. There are five special features intended :—First, for 
the inlet and ouflet of the liquid; secondly, for the distribution of the 
liquid; thirdly, for the expulsion of any excess of air in the meter; 
fourthly, for maintaining in equilibrium the pressure of the air and 
liquid, whereby the meter works as well at low as at high pressures; 
fifthly, for showing by indicating needle the work of the meter. The in- 
vention cannot be described without reference to the drawings, 


THE IRON, COAL, AND GENERAL TRADES OF 
BiIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

PRELIMINARY Mertine oF Ironmasrers: Prices Unaltered—Discvs- 
SION ON WaGes AND Waces Disputes: No Definite Solution — 
Macuine Puppuina AGain: Urgent Necessity for it—On ’CHanoe 
IN WOLVERHAMPTON AND Birminauam: Topic Discussed, a Political 
one — DecreaseD Demanp ror Finisnep Iron — Two More 
Fattures—Pia IroN—Few Sates—OCoau: Less Jnactive—Hanp- 
ware Trapes: Quiet-—Execrro Piate v. Parrex Macne Goons: 
Preference for the Former—TEstimoniaAL TO Messrs. Cocurans— 
Stamese CornaGe From Brreminguam Macumnsrny—Souo Puoro- 
Grapus: Interesting Particulars. 


Yesrervay (Thursday) the Preliminary Meeting of the Ironmasters’ 
Association of South Staffordshire was held at the Stewponey, near 
to Stourbridge. There was a tolerably good muster of the membors 
of the association present, and Mr. . O. Foster, M.P., the chair- 
man of the association, presided. The principal business of the 
meeting was the determining upon the prices that should regulate 
transactions in the ensuing quarter, It was shown that inasmuch 
as, excepting for plates, there were more orders in hand than could 
be executed, there was no reason why prices should be reduced; 
but that those orders were disproportionately numerous because the 
state of the weather prevented the puddlers from working scarcely 
more than half time; there was not any feature in the demand 
which would justify an advance in prices. Under these circumstances 
it was unanimously resolved that the trade should be recommended 
at the Quarterly Meetings, which commence a fortnight from this 
date, to maintain the prices that have ruled for several quarters 
past, and which are regulated by bars at £8 10s. a ton. The 
question of a readjustment of the wages’ scale, with some means 
satisfactory alike to masters and men for the settling of all future 
disputes without resort being bad on the one side to lock- 
outs, and on the other to strikes, formed the subject for 
much after discussion, It was clear that in compliance 
with the promise which the masters in the Wolverhampton 
district gave the men when they demanded that some alteration 
should be made, those employers had given the matter considerable 
attention, but they now seemed to have arrived at the conclusion that 
the matter was beset by so many difficulties that it was impossible 
for any really feasible plan to be adopted ; and no result of a definite 
character was therefore come to. It was felt that if one employer 
should consent to give his puddlers a certain price per ton during, 
say three years, that he had no means of binding his men to the 
agreement, if they should, during any portion of the stipulated 

riod, determine to repudiate it. The general feeling seemed to 

in favour of allowing the men to gain the relatively higher 
position in respect of wages, as compared with prices that they havo, 
by their under supply, secured, and then for future rates to be 
regulated by the well-known commercial rule of supply and 
demand. The utter inefficacy of any arrangements for 
settling disputes of this class, so far as they had yet become 
known, was dwelt upon, and the state of things now 
existing in France was regarded as remarkably conclusive upon 
this point. It had at one time been thought that Laurence Sterne’s 
remark that “they do these things better in France,” was singularly 
applicable to trade disputes, but it is now shown that in that 
country, as in this, the disagreements between employers and their 
workpeople take a similar form to that which characterises the 
differences between capital and labour here; and that as in England, 
so also in France, they are settled by appeal to force, in the shapo of 
a strike by the men, or a counter combination by the masters— 
intimidation and molestation being there, as here, visited by arrest 
and imprisonment—the men on strike returning to work when they 
are able no longer to continue the strife. This state of things 
should force the attention of the trade to the question—which we 
must continue to agitate—of machine puddling, especially as we aro 
now so greatly inconvenienced by the short time that the men are 
under the necessity of making while the temperature is so high. 
The subject has been publicly referred to in the past few days, but 
it is not being discussed to any considerable extent in South 
Staffordshire. 

On Wednesday in Wolverhampton the reports were to the effect 
that more work was being done by the puddlers than was the case 
at the time of our last, but that the iron could not yet be got out of 
hand without a delay that was proving very inconvenient to 
customers, While, however, more iron was being made than last 
week the orders to hand this week were understood to be less 
numerous than were those received in the previous corresponding 
period. Neither in Wolverhampton on Wednesday nor in Birming- 
ham yesterday, was there much business dove. The prevailing 
feeling was that the quarterly meetings must commence before 
there would be much activity. At the same time most of the firms 
who produce finished iron stated that they were doing a tolerably 
good trade. The establishments which depend most upon plate 
orders were the worst off. Amongst these we find that here and 
there a plate mill has been standing some days in succession for 
want of orders. 

Lhe topics most discussed in both the towns named had reference 
to the Parliamentary representation of South Staffordshire, where 
Mr. Foster’s seat is threatened to be contested by Mr. J. N. Bagvall, 
one of the sons of Mr. James Bagnall, the well-known ironmaster, 
and who at one time was in partnership with his father and brothers. 
But we do not think that Mr. Bagnall will consent to divide the 
iron interest. Mr. Foster’s return may be calculated upon with 
certainty. 

We regret to hear that Messrs. Levick’s difficulties have made it 
necessary for one of tho oldest iron merchant firms in Manchester 
to ask for time ; and a South Staffordshire firm, with liabilities at 
£28,000, has summoned its creditors. 

In pig iron nothing is being done beyond the giving out of the 
customary orders for the first-class iron by first-class firms, who 
usually give their orders for this description at the Preliminary 
Meeting. : 

Coal is less inactive this than it was last week. 

The quietness which has prevailed for some time past in the hard- 
ware trades still continues. In Birmingham but little is stirring in 


eS 


test 


= eee 














* 


: 


THE ENGINEER 


June 30, 1865. 





418 © 





most branches, and in some cases there are barely sufficient orders 
in hand to keep the men at work full time. Wolverhampton 
business is in pretty much the same condition. A supply of orders 
is expected by the mail now overdue from America. Manufac- 
turers of the first quality of papier maché and japan goods of the 
class sold by the ir ger, take i a — upon the ne 
tinuance of the marked change @s compared with a few years ago in 
the public taste, relative to the decorations of such goods. Time 
was when it was not unusual for a mavufacturer to pay an artist £1 
or 12s, 6d. or 10s., ag-the case might be, for the painting of a tray. 
Now, however, the hasers generally are satisfied with much 
less decoration, a meat border being, as a rule, sufficient adornment 
to the article. By this latter preference much cost that would have 
cout ta ho is avoided. Because of the reduction in the 





cost it is t in the opinion of the manufacturers, the preference is 
expressed} and they are not disposed to admit that the source of the 
changesmust be sought in the improved and more classical taste of 
the lic, due to the increased attention which, in recent years, 
n given to the cultivation throughout the country of the 
ect principles of art education. In this view the hardware 
manufacturers are supported by the producers of the high class of 
ttery ware in the north of Stafford. Both believe that the cry for 
eee goods has now become so general that there is no section 
of society in which it is not heard. We, however, think that the 
Department of Science and Art has had much to do in bringing 
about the change. It would be a cause for regret if it had not, for 
the change in taste may be fairly regarded as an evidence of an 
increase of education in the public mind relative to this branch of 
the manufacturing arts. A further reason for the change may be 
found in the perfection which electro-plating has attained. The 
safe trade is in a very good condition. In other parts of the district 
no change has taken place. The nailers have been holding meet- 
ings, and still avow their determination not to return to work at the 
reduction of 10 per cent. A number of them, however, are 
gradually applying for work, and it is hoped that the present severe 
distress caused by the strike will be put an end to by its termination 
at no distant period. 

Messrs. Cochrane, Grove, and Co., the engineers and ironfounders 
of the Woodside Ironworks, Dudley, have made a reduction in the 
hours of their men, who, to express their thanks, have presented 
their employers with a testimonial. 

The Siamese Government have lately issued a coinage produced 
by the machinery manufactured by Mr. Taylor, of the Derwent 
Ironworks, Birmingham. ‘The coins are struck off two at a time, 
and the operations are carried on entirely by natives, Three 
English workmen were sent out to superintend the machinery, but 
one died on the passage, another immediately after landing, and the 
third was accidentally drowned, : 

It will be remembered that three years ago Mr. I. P. Smith, of 
the Patent Museum, Kensington, received from one of the agents 
of Mr. M. P. W. Boulton, two metal plates and a number of paper 
pictures, which appeared to be photograpbs of an earlier date than 
any hitherto kuown. The two metal pictures were undoubtedly 
daguerreotypes, photographs in every sense of the word. The only 
question was as to their date,and Mr. Smith considered that this 
was proved to be far anterior to the discovery of Daguerre. Upon 
an examination, however, they were found to be of a much later 
date—even that they have been produced within the last thirty 
years. Mr. M. P. W. Boulton has now set the question at rest as 


_to whether or not the prints were produced by chemical or 


mechanical means. He has issued a pamphlet, in which he says 
that he has found additional evidence that one of the pictures on the 
plates represented Soho ; but the evidence cannot be well conJensed, 
and the balance is quite against the inference that so perfect a 
daguerreotype could have been produced before Daguerre’s time. 
It is, however, still possible that the vague reference to some “silver 

rocess,” known to Watt and Wedgwood, may yet prove to have 

ven used for the production of pictures. It is quite certain, from a 
letter from Watt to Wedgwood, that some ‘silver process” was 
known, and this probably was the process alleged to be known to the 
members of the Lunar Society, and which Beechey wished to have 
suppressed in the interests of the art. In the pamphlet there is 
some curious information relative to the first copying press, 
and which Mr. Boulton came upon while prosecuting his in- 
quiries relative to the photographs. The following is an 
extract:—From a letter of Matthew Boulton to James Watt 
it seems that the familiar ‘letter copying machine’ was first 
introduced in 1780. The machine was first regarded with 
great suspicion, as likely to facilitate forgeries of bank notes, and 
Boulton humorously says, when he had exhibited the machine to 
several members of both Houses of Parliament, ‘1 had quite a mob 
of members next day, and some of them mobbed me for introducing 
such wicked arts. However, upon the whole, I had a greater 
majority than Lord North last year. ° I went again to the 
House of Commons at half-past two, which was time enough. I 
had a tolerably good House, even a better one than the Speaker, 
who was often obliged to send his proper oflicer to fetch away 
from me the members to vote, and sometimes to make up a House. 
As soon as the House formed into a committee on the malt tax the 
Speaker left the chair and sent for me and the machine, which was 
carried through the gallery in face of the whole House, into the 
Speaker’s chamber, I found him full of fears about the dreadful 
consequences, which I quieted before I left him, and he and his two 
friends subscribed. I did not slow the list of subscribers nor pro- 
posals, nor dishonour philosophy by trade in that room.’”’ 








NOTES FROM THE NORTHERN ANI) EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot: Mersey Docks and Harbour Board: The Wivern— 
Scarcity or Water: Bolton: Halifax: Bacup—Mr. Fowter, C.F. 
—Sream Suirpumpina at Hutt—Sream Navigation BETWEEN 
Liverroon AND Dustin—Srate or Trave: Sheffield: Cleveland— 
Tue Norta Eastern Disrnict: Warkworth Harbour: Tyne Iron 
Shipbuilding Company (Limited): Messrs. Bastow and Co.: Steam 
Shipbuilding on the Tyne—BompsueLts—MANCHESTER, SHEFFIELD, 
Asp Lincounsuire Ratway: Extension to Liverpool—Scotuann : 
Edinburgh Water Company: Railway Signalling: Clyde Shipbuild- 
ing. 

Yesterpay week the case of the Select Vestry of Liverpool v. The 

Mersey Docks aud Harbour Board came before the House of Lords 

for judgment. ‘The subject, which has been agitated for many 

years past, is now decided in favour of the vestry. The Lord 

Chancellor, Lord Chelmsford, and Lord Cranworth gave judguient. 

The Lord Chancellor pronounced judgment at some length in the 

first instance. He said the main question in the case depended in a 

great measure on the inquiry what was the meaning of the “ occu- 
tion” liable to be rated udder the 43rd of Elizabeth. Undoubtedly 

t would seem to be the answer to this question, having regard to 

the Parochial Assessment Act, meant a clear occupation. It was in 

this sense he understood it. It was suflicient if the property was 
capable of yielding a profit, There were many grounds of exemp- 
tion, but then property held for the benefit of the public was dusty 
rateable. He could not fully concur in the construction put upou 
Lord Mansfield’s judgment, but Lord Kenyon seemed to place the 
point beyond all question, that trustees who act for public benefit 
were exempt. These opinions, however, did not establish it as legal 
that any such exemption was recognisable in law, neither did the 
judges seem to attach any considerable weight to them. There 
were, no doubt, several discordant decisions. He believed the real 
meaning of the statutes had been pronounced by the Court of Queen’s 

Bench in 1837. ‘The Mersey Docks were used and occupied for the 

benefit of the public, and, therefore, he was clearly of opinion, 

with the majority of the learned judges to whom the questions in 
this case had been referred, that the Mersey Docks and Harbour 

Board were “occupiers” within the meaning of the statute, and 

that they were rateable to tue relief of the poor on both sides of 





the Mersey. The other lords gave judgment to the same effect. 
The Wivern, 4, iron turret (2) ship, 1,857 tons and 350 nominal 
horse power of engines, one of the celebrated “ rams” built by the 
Messrs. Laird, of Birkenhead, and subsequently purchased by the 
Admiralty, arrived at Spithead from the Mersey on Wednesday 
evening, in charge of Captain Paynter and a party of officers and 
seamen from her Majesty’s ship Donegal. The vessel is reported 
by Captain Paynter to have behaved exceedingly well during the 
passage round, and to have made an average speed of ten knots. 
On Thursday morning she steamed into Portsmouth harbour from 
Spithead, and will be at once taken in hand by the authorities of the 
port to prepare for trial and commission. The Wivern is bark- 
rigged, with the fore and main masts on Captain Coles’ tripod 
ore a this being the first introduction of the tripod mast into her 
ajesty’s navy. 

A scarcity of water is threatened in some districts. A fortnight 
ago the quantity stored in the Bolton reservoirs was stated to be 
only sufficient for two mouths’ supply; at Halifax the corporation 
are taking measures to enforce economy, and have already limited 
the manufacturers to a quantity not exceeding 3,000 gallons a day; 
and the Bacup Waterworks Company expect that a similar policy 
will be necessary in the Rossendale district, should the prevailing 
dry weather continue. 

Mr. Fowler, C.E., has purchased a landed estate in Rossshire. The 
purchase money paid is £75,000. 

Yesterday week the Apollo, an iron screw steamer of fine pro- 
portions, was launched from the shipbuilding yard of Messrs. C. 
and W. Earle, at Hull. She is 1,300 tous register. Her length is 
260ft.; breadth of beam, 32{[t.; depth of hold, 22ft. Her engines 
will be 150-horse power. She has been constructed for Messrs. 
Thomas Wilson, Sons, and Co., for the Baltic and Mediterranean 
trades, and is classed Al 20 years at the Liverpool Underwriters’ 
Association. The ceremony of christening the vessel was per- 
formed by Miss Braga, of Liverpool, in the presence of a large 
number of visitors, Messrs. Charles and Arthur Wilson being 
among the company. The Schwan, belonging to a Bremen 
company, was launched on the same afternoon, having been 
lengthened 30{t. amidships. She has also been fitted with a new 
patent ventilating apparatus, and is engaged in the cattle trade. 
There are at present building in the yard a steamer of 3,000 tons ; 
another of 1,600 tons in a forward state, for Messrs. Wilson, being 
almost ready for launching; and a third of 700 tons for the Man- 
chester, Sheffield, and Lincolnshire Railway Company. ‘The 
steamer Thebes, of 2,050 tons, being the largest screw steamer ever 
built at Hull, belonging to James Moss and Co., Liverpool, and 
launched from the yard about two months since, will shortly take 
her trial trip. 

Arrangements have been made for the establishment of a new 
and improved line of steamships between Liverpool and Dublin. 
‘The enterprise is to be conducted by the Liverpool and Dublia 
Steam Navigation Company, which has been started on the principle 
of limited liability, in counection with the Midland, Great Northern, 
and Manchester, Sheffield, and Lincolnshire Railways, and the 
Bridgewater Canals, influential representatives of all of which are 
included on the board of directors of the new steamboat company. 
To sustain and carry on the traffic between Liverpool and Dublin, 
which will be fed by the traflic resources of the four commercial 
undertakings named above, the new company are building a flect 
of new steamships of a high class. They are to be of a light 
draught of water, and of sufficient power and speed to enable them, 
under ordinary circumstances, tocomplete the passage between Liver- 
pool and Dublin in eight hours, starting at night, after the arrival of 
all the evening trains in Liverpool andin Dublin,and reaching each of 
those ports the following morning early enough to allow passengers 
by them to proceed on tneir journey by the first train which leaves 
Dublin or Liverpool for any part of Ireland or England, without 
loss of time or any sacrifice of rest. The ships belonging to the 
company are to be loaded and unloaded, at the south end of Liver- 
pool, from the wagons at the ship’s side from the quay, thus 
effecting an important saving of both time and money at present 
expended in the cartage of goods through the town; and through 
rates of carriage will be fixed for the transit of goods between any 
of the railway stations in the United Kingdom. 

There is little change in the position of trade matters at Sheffield. 
The American demand for cutlery, saws, and tools increases, though 
some houses still complain. There is also more doing in steel, 
There are good orders in hand from India for rails and other railway 
material, notwithstanding the commercial panic, which has reduced 
the trade in other goods almost to stagnation. There is also a large 
demand for Bessemer steel for railway and general purposes for 
other foreign and for the home markets. In other respects the 
heavy branches of trade are languid. The armour-plate branch 
continues quiet, though there are some orders in hand. The cutlery 
and most of the other old staple trades are moderately active for the 
season, Although this is not generally a very active period in the 
iron trade, prices have improved in the Cleveland district. It is not 
anticipated, however, that the advance will be maintained. Of 91 
furnaces in the district, 74 are in blast; 25 new ones are in course 
of erection. 

We have several matters to notice in the north-eastern district. 
At the annual meeting of the Warkworth Harbour Commissioners, 
the treasurer stated that the accounts were much better than last 
year, and that if the present holders of the debentures formed them- 
selves into a “ Warkworth Harbour and Dock Company (Limited),” 
for the purpose of making a dock, the rates and dues could be con- 
siderably advanced and the traffic much increased by the shipment 
of Ashington and other coals at the harbour. It might be men- 
tioned that fire-bricks are shipped here in large quantities now, and 
if it were policy the dues on coals might be raised from 2d. to 5d. 
per ton, on shipping from 4}d. to 9d. per ton, and on ballast from 
the low charge of 10d. to 1s. 4d. per ton. ‘he harbour master 
(Mr. Thomas Hepplewhite) reported that there was an improve- 
ment at high water of depth from 1}ft. to 2ft. water both neap and 
spring tides, A report of some little interest has been issued by the 
directors of the Tyne Iron Shipbuilding Company (Limited). The 
directors refer to the unfavourable change which came over the 
trade of the country soon after the formation of this undertaking, 
and which involved them in considerable difficulty. As the greater 
part of the subscribed capital was invested in premises and plant, 
the floating capital was found insufficient to carry on the works 
to advantage. The report further states as follows:—It remains to 
mention an event which has been productive of the most serious 
injury. The practical foreman of the works having fallen into 
serious illness, another foreman, known to be at liberty, was sent 
for to assist. The latter, Mr. Blackwood, was recommended by ex- 
ceilent testimonials, but on entering upon duty, the whole of the men 
struck work, without giving any notice. It being impossible to permit 
the men to decide who should or should not be employed as foremen, 
your directors were constrained to resist such proceedings. In con- 
sequence the strike continued for many weeks, until terminated by 
Mr. Blackwood’s resignation. During this period the engagements 
of the company continued to mature, whilst all receipts were 
stopped, and in consequence the finances became so deranged as to 
necessitate the call which has recently been made. The experience 
of the year has satisfied the board that the works, their situation, and 
the trade, taken on the average, and apart from exceptional periods 
of depression, afford the means of eventual prosperity ; but that this 
cannot be looked for without enlarging the constituency, and 
extending the capital of the company, so as to carry out its opera- 
tious with vigour and efficiency. To effect this, it appears very 
essential to reduce the denomination of the shares, and this requires 
@ reconstruction of the company. To this view the board invited 
the leading shareholders to a conference, at which a resolution was 
passed approving of the call made, and a committee was formed, 
whose report will no doubi be placed before you. It appears, how- 
ever, that, by pressing upon the vendors a reconsideration of the 
terms of sale, the directors have obtained from them a concession 
equal to £15,000; this sum, it is arranged, shall be deducted from 
the cost of the works.—Messrs. Bastow and Co.'s iron foundries— 
the Cliff House and the Carlton Works—situated in the neigh- 





bourhood of West Hartlepool, are, 


it is said, about to be 
incorporated under the Limited Liability Act. The capital of the 
company is to be £150,000, in 7,500 shares at £20 each. — 
Messrs. J. Wigham, Richardson and Co. have launched from the’ 

building yard at Low Walker the second of two fast despatch screw 
steamers which they have been building for the Norwegian royal 


mail service. She was christened by Mrs. J. W. Richardson the 
Throndjhem, and immediately after the launch was towed up to 
Newcastle Quay to take on board her engines, which have been con- 
structed at the Spring Garden Works. On Saturday afternoon Messrs. 
Palmer launched from their Jarrow yard a large iron screw ship, the 
England, sister vessel to the Scotland, which is now lying fitted out 
in the Tyne Docks. The England is built for the National Steam 
Navigation Company, Liverpool. In burthen she is some 600 tons 
less than her elder sister, but in every respect very much resembles 
her. The dimensions of this handsome vessel are as follows:— 
Length over all, 390ft.; length between perpendiculars, 360ft.; ex- 
treme breadth of beam, 42ft.; depth of hold, 28ft. ; tonnage, builders’ 
measurement, 3,140 tons. The poop is 100ft. long, and the prin- 
cipal saloon, which is fitted up with accommodation for 80 first- 
class passengers, is 44ft. long. Being intended for the passenger as 
well as general trade, the England, like the Scotland, has three 
decks, the middle deck being furnished with berths for 800 second- 
class passengers. The vessel amidships will be fitted up for the 
accommodation of the officers, engineers, stewards, aud other officers, 
while the forecastle will be set apart for the crew, about fifty-four 
berths being provided. It may be added that the lower portion of 
the hull is constructed of unusual strength, being double plated ; 
and the lower deck is divided into water-tight compartments. The 
design of the vessel was by Mr. J. McIntyre. The engines, which 
are being constructed under the management of Mr. F. C. Marshall, 
will be nominally of 400-horse power, but capable of being increased 
to nearly 2,000-horse power, giving a speed of eleven or twelve 
knots an hour. From the Willington yard Messrs. Palmer also 
launched an iron screw steamer of about 700 tons. Messrs. 
Bainbridge, Davy, aud Hopper launched from their yard at 
Howdon a large iron screw-steamer of 700 tons, intended for the 
coal trade between London and Sunderland. Her dimensions are:— 
Length between perpendiculars, 19%ft.; breadth of beame, 28ft. ; 
depth of hold, 17ft.; and tonnage, 722 tons. She was named the 
Southampton, by Miss Ekles, of Southampton, daughter of the 
owner, Mr. Ekles. This is the first iron screw steamer launched by 
Messrs. Bainbridge, Davy, and Hopper. 

Mr. Thew, of the Whitehaven and Furness Railway, has recently 
turned his attention to the construction of bombshells. <A local 
journal, commenting on the subject, says:—‘* The new projectile 
consists of a perfectly globular shell—the shape to which Govern- 
ment has shown preference—containing a second smaller shell, of 
the same form; this, again, contains a third shell, which, in its 
turn, contains a fourth. The idea may be most popularly explained 
by supposing one pill box enclosed in another, this, again, by a 
third, and, lastly, afourth. The inner shells are about a quarter of 
an inch thick, and the outer is about an inch thick. The sizes are 
so arranged that between each shell there is a clear chamber all 
round of about aninch. The smaller shell and the several cham- 
bers are filled with gunpowder by a very ingenious contrivance of 
the inventor’s, and the whole would be then closed up by the 
ordinary fuse. The enormous quantity of splinters which would be 
scattered about on the explosion of such a shell must be evident, 
and its destructive powers are something fearful to contemplate.” 

The preamble of a bill promoted by the Manchester, Sheffield, 
and Lincolnshire Railway, for a new line to Liverpool has been 
declared proved. If this line should be carried out, it will provide 
a third means of communication between Liverpool and Manches- 
ter. The bill has yet, however, to undergo the ordeal of the House 
of Lords. 

We have several matters of interest to note from Scotland. At 
the annual meeting of the Edinburgh Water Company, a dividend 
of 64 per cent., the highest that can be declared under the statute, 
was agreed to. Tho chairman stated that everything connected 
with the business and management of the company was in complete 
order. The directors had the utmost confidence in believing that 
there would not be a recurrence of the inconveniences experien 
last year from the want of water, either uow or at any future time. 
The quantity of water used at present was considerably less than 
in June last year; and that arose, he believed, from less water being 
wasted. The system of signalling devised by Mr. W. H. Preece is 
being tried on the;Glasgow and Paisley joint line. The invention, 
although but recently brought out, has already been introduced on 
the London and South-Western Railway ; the present, however, is 
the first instance of its adoption in Scotland. Mr. Preece’s object 
in the development of his plan has been to carry out what is known 
in railway management as the “ block system.” This system pro- 
vides that no two trains shall be upon the same rails at the same 
time, between two stations, thus interposing between the trains an 
interval of space instead of a mere interval of time. With a view 
to the carrying out of this idea Mr. Preece establishes signal 
stations along the line at distances of not more than two miles 
apart, and these he connects by means of an ingenious electric 
apparatus, so that each is made to act as a distant danger signal for 
the adjoining lengths of line, no train being allowed to pass any 
station until its predecessor has been telegraphed as safely past the 
next. The practice of telegraphing trains from station to station 
has, for some years past, been carried out in various forms on 
certain railways. Mr. Preece’s contrivance, however, seems in 
several respects an improvement. A screw steamship of large and 
fine proportions was launched on Saturday about two o’clock, from 
the yard of Messrs. Thomson, Clyde. 
and is intended to be added to the magnificent Cunard fleet of 
Messrs. Burns and Maclver, all of which are Clyde built. Her 
length is 340ft.; breadth, 43{t.; and depth, 29ft. Her burthen, 
2,700 tons, and her engines are to of 600-horse power. On 
Saturday afternoon the screw-steamer, Black Boy, went on her trial 
trip; various repairs in connection with her being now completed. 
We believe that the result of the trial was that the vessel showed a 
considerable increase in her speed. The St. Andrew steamer, which 
lately received new engines and boilers at Liverpool, has arrived at 
the ‘l'ail of the Bank, being again fit for service. The St. Andrew 
is one of the Montreal Ocean Steamship Company’s vessels. 


THE METAL MARKET. 

Rai1s continue in excellent request; £7 10s. per ton has been paid, and 
there is a considerable inquiry from America. 

CoprEk.—But iittle doing, at £86 Tile and Cake, Sheet and Sheathing at 
£92, and Burra Burra £92 per ton. 

Tin.—Firm, at £96 for Banca, and Fine Straits £93 per ton. 

Tin PLATES .—A good business doing, at 23s. Coke, and 28s. Charcoal 
per box. i 

Leav.—A dull market, at £19 English, and £18 103. Soft Spanish per 

0 








on. 
SPELTER is quoted at £22 per ton. 
Old Broad-street, London, E.C., June 28th, 1865. 


PRICES CURRENT OF TIMBER. 


Moats and Co. 

















1864. , 1865. | 1864. 1865, 
Perload— 24 5 £8 '£ &£ &| Perlood—4 ein) 42 £46 
Teak........0++00012 013 10 |12 10 13 10)| Yel. pine per reduced ©. 
Quebec, red pine .. 310 415/310 4 15|| Canada, Ist quality 18 020 0) 17 018 0 
yellow pine... 215 315/310 410 2nd do... 13 01410 1 13 
St.John, N.B,yel.. 0 0 0 0| 6 0 O O|| Archangel, yellow 13101410) 13 0 1310 
. 5 5 6 016 O 7 O}] St Petersbg.yel.. 11 013 0] 11 019 0 
310 410/310 410)| Finland.......... 8 01010; 81010 0 
0 00 0/0 0 O O}} Memel ..........10 015 0} 10 015.0 
« 310 5 0} 310 5 O}/ Gothenburg,yel... 10 011 0] 10 O11 0 
3 5 6 5/310 6 10/ white 9 0 910) 9 0 9 
215 31012910 38 15'| Gefte,yellow...... 10101110] 101011 90 
310 4 0|)3 5 4 0Oj/| Soderhamn ...... 9101110 9sl0lD 
. 3 5 310} 3 @ 8S 5)} Christiania,perO ‘ 
210 2115/2 8 215 tay ator 9 tas 023 0] 21 0% 0 
610 8110/5 0 6 o| sees Yellow 
Lpine5 0 6 0/5 O 6 O}| Veckplank, Dnis 
Yinne0 0.0 0/0 00 Ol| perdiiudn..g C24 1 8] 0162 6 
Lathwood, Danta.fm 710 8 0| 510 6 10|| Staves, per standard M 
St, Peters 810 910, 8 0 8 10|| Quebec, pipe...... 60 0 659) 65 070 0 
Deals, per C., 12ft. by 3 by 9in. Y punchcon 18 0 190] 18 020 0 
Quebec, wht.spruce 14 018 © (15 10 18 10 || Baltic wernt 209 022001170 0 180 
bo,whtspruce 13 015 0/18 01510|| pupeeerene € * 2 





She was christened the Java, . 
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COAL -CUTTING 
MACHINERY. 












Trex IN POSITION FOR HOLEING 


Pick IN POSITION FOR VERTICAL CUT Downwakps, 


Messrs. JONES and LEVICK, Proprietors 


They are simple and substantial in construction, and 
of this Patent, are prepared to supply these 


are not likely to get out of order. They are already 


Machines, which are on an improved principle, i - successfully employed in the Barnsley Coal district, and 
and are constructed to work the Coal at any ©) : hm are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus \ Oey Coal Mining districts. They are also suitable for — 
rendering them capable of “ holeing” at any iit ' the argillaceous Ironstones of the Coal measures, as wel 


angle, and of driving “ headings.” Pick rm posttion ror VerticaL Cur Upwarps. as working other Mines and Quarries. 
N .B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished. 


Applications to be made to FRED* LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
Or, a and SIMPSON, Blaina cece, near Newport, Monmouthshire. (633 


: ———______- - - — = 


JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON, LANCASHIRE! 


ESTABLISHED 1839. 





8} cwt. HAMMER. 30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. 8 and 4 tons HAMMER. 6 to 20 cwt. Hammar, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT "AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Flax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 to 20 owr. ALWAYS IN STOOK. 
pete di orrrtcs. 9, ADAM STREET, ADELPHI, WC. F840 








W. COLLIER & COS 


IMPROVED 


DOUBLE-LEVER PUNCHING, SHEARING, & BAR CUTTING MACHINE. 





he Levers are of Wrought Iron, Steeled where operated upon by the Cams and where they work in the ram 

slides ; they are left sufficiently long and heavy to withdraw the Punch, or raise the Shear slide, under any circumstances, without the aid of mechanical means. The operation of Punching is completed, 

and the slide returned to the top in little more than half a revolution of the machine, enabling it to be worked at a much higher speed than eccent ic ..achines, still allowing the same amount of time for 

moving the Plate. The cams contain rollers, to reduce the friction when the pressure comes on, thus preventing them wearing away, disengagins ajpur tus for throwing the Punch out cf gear, and apparatus 

for holding down the Plates whilst Shearing. The Punching end ofthe machine is made as narrow as possible, to enable holes to be punched in he corners of bet Angle Iron or Plates. Angle Iron Cutters 

for Cutting Bars of any length, or Rivet-making Apparatus, can be attached to the side, and Steam Engines if required. Having made a ve y large number 0 the above Machines during the last ten vears 
Messrs, COLLIER aré Co. can confidently recommend them as the strongest and most expeditious Machines in use. For Prices, &c., apply at t»e 


WORKS, GREENGATE, SALFORD, MANCHESTER. (Hn) 
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CLINTON and OWENS, late BENJAMIN FOWLER and CO,, 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, E.C. 
MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 


TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 

















FILLING PLOOR 
_ . 













1 y 


o - - MARE 
Fig. A gives an elevation of an [MPROVED HORIZONTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steain, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pumps can be \ y 
IMPROVEI 1 POWER readily thrown out of gear, and the power of the engine devoted to any other purpose. <a class SSS 

fig. Bs vs LD uR- i i i i ' e 

Pe Peden ‘SCREW PRESS = BALING of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing Fig. C represents a small HYDRAULIC PRESS 
PURPOSES. It can be worked with one or f : for EXTRACTING OILS, JUICES, TINCTURES, 
both handles, according to pressure required, &c. These Presses are made in the strongest and 
and the boxes are made of various dimensions, simplest. manner, are easily managed, not lisble to 
derangement, and the results obtained from them 





ASS SAGER 





to produce bales of the usual sizes. Messrs. 





















































C. and O. make large numbers of these Presses, 
and can supply them at very reasonable are far in excess of such as can be derived from the 
cost. clumsy forms of screw press in common use. 
(s} 
No. 26. 
ry ©) o) BORINC TOOLS. 
Hi i 
,; a Wy \J 
| 
pute CLINTON & OWENS, ENGINEERS, 
if THE ABOVE IS AN ILLUSTRATION OF 
a i<SCOMPLETS OFT MILL, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NOT, &c. 
— It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
eam” ‘== "sEEa° Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
_ Seema oS aa o 2 ready for driving by Steam Power. The above will be found a simple and first-class plant, at 
ee LONDON much less cost than work of this class is usually supplied at. Most satisfactory reports have been 


received from houses of the first standing in India, Olt tate tee —— ay a 

has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full x . TES 1 

particulars, oa Estimates may be had on application at the Works, for these or any other form of Press. ie Sane hide = _—"y = 
’ ’ ’ “> 


Ne. 26 shows a set of TREBLE-BARREL ARTESIAN WELLS. 


LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. onpRessco 
















Qed bp . 
| ; = 
| Wheel (js = 
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i OSS \'\ WW 
GLINTON AOWENS 1 SS ENGHNEERS LONDON, 








Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 
WOOL PR ESS. Hoisting Tackle of every description. 
AN IMPROVED HYDRAULIC WOOL 
ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class. 


i 


Eccentrics, Face-Plates, Cranks, Driving Pullies, THE AUSTR ALIAN 


Black and Bright Shafting, Plummer Blocks, and ; N 
Gearing of every description. THE ABOVE CUT REPRESENTS ; 


PRESS, SPECIALLY 





Messrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily titted, as may be required. 

The form of Double Action Pump indicated by Figs. E and F, Ciinron and Owens 
mostly adopt for pumps with 6in. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps; they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte2 throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iren, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 








description. : ie ; 4 
zy a } Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a i 
4 . iia: ‘erger scale, with full particulars of any description of Hydraulic 4A 
re . Machinery, may be had on application at the Works, Whitefriars, where a a SATA 
WOE Ons WS y, may PP: m D MAXiQq 9g 
WA A AQ : very large stock can always be inspected. , (G1322 CORHAVK 
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DIVING APPARATUS. | 


HEINKE BROTHERS, 
SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, AND ROYAL ENGINEERS 
79,GREAT PORTLAND STREET, LONDON, W., 


Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the important Improvements 
made by them in the 
SUBMARINE HELMET DRESS AND APPARATUS. 
FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
Heinkes’ Apparatus was in constant use at the New Westminster Bridge Works, Day and Night, for 
Five Years, without any accident. 
These Apparatuses are in constant use at the East and West India, Victoria, St. Katherine’s, and 
Surrey Docks, Cannon, City, and Hungerford Bridges. 
Times,” 19th, 1863.—‘ A telegram, received by the Peninsular and Orienta) Company, states that the whole of the mails and 
the pa eatire cargo have be bean recovered fi by Heinkes’ diving apparatus tress the wreck of the Colombo.” _ ot ; cat _ (F267) 





HENRY SYKES, 


KENNET WHARF, 
67, UPPER THAMES STREET, .. 


LONDON, 
(IN CONNEXION WITH RUSTON, PROCTOR, anpv CO.,) { 
HAS ALWAYS ON HAND 


PORTABLE STEAM ENGINES, 


OF ALMOST ALL SIZES MADE; ALSO, 


MORTAR MILLS, up to 9ft. in Diameter, 
And can refer to a number he has fixed and in work. 
ENGINES, PUMPS, 
CRANES, HOISTS, CRABS, &c., 


FOR SALE OR HIRE. (F316) 
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JAMES HORN & CO. 
ENGINEERS, 
14, HIGH STREET, WHITECHAPEL, LONDON, E. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


WOOD-WORKING 
MACHINERY. 


ALSO, 


Printing. — Estimates for Pinan | 


any Description of Work forwarded by TAYLOR and GREENIN 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER * 
(H838) — 


Malleavle Iron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Dronfield Foundry, near Sheffield 

All orders promptly attended to.—London Office, No. 8, King’ - 
Blackman street, Borough. (H19) 


S, Holman, 18, Cannon-street, E.C., 


has for SALE a superior 8-horse Horizontal STEAM ENGINE, 
atcea with liv-k motion, reversing gear, Cornish boiler, and fittings com- 
plete ; one of Holman's Patent Cannon PUMPING ENGINES, fitted with 
Sin. brass Cannon Pump, capable of raising 8,000 gallons per hour, is also 
ready, 6-Horse power, price £265. (H986 ) 


J. Martin, lron, Brass, and Malleable 


IRON FOUNDER, 4, Vineatreet, York- road, Lambeth.—Every 
tch Lathes, Fly and Band 











Wired of ay 





Whee Malleable Iron § ny Carriers, Screw tocks, &c., 
Brass ngs, Lathes, Change | Wheels, Drilling ‘Machines, Crabs, &c, 
Old Metal bought. (F301) 





7 . 
kK ox brothers, Derby, Engineers, 

ENGINEERS’ TOOL MAKERS, late Joseph ar James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuuts, 
Agent, (E1178) 


* ?, 

ichard’s Steam Engine Indicator 
being now established as the most ms wo instrament of the kind, 

Messrs. ELLIOTT BROTHERS, 449, Strand, London, are prepared to 

supply them in any quantity. Also the Book on the Indicator, by C.T 

Porter, price 2s.; by post, 2s. 2d. (H192) 





junching and Shearing Machines 


FOR SALE CHEAP, suitable for §, 4, and § Plates, for rand and 
Steam eh tT nad to E. PAGE and Cu., Laurence Pountney-place, 
Cannon-street, EC (G552) 


ie 
team Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester. 
(C1888) 


é qT wag - ° ' 7 : 
«team Hammers.—34-cwt., 6-cwt., 
\/  9-ewt., 12-cwt., and 20-cwt. CONDIE’S PATENT DOUBLE ACTING 
STEAM HAMMEhs, ready for delivery. —ALLAN C. WYLIE, Successor 
to John Condie, 9, Adam-street, Adelphi, London, W.C. (E1870) 


Steam Hammers.—B.and 8. Massey, 


Engineers, Millwrights, and Makers of Improved Double-acting 
STEAM HAMMERS of all sizes, from 4 cwt. to 20 tons ; self-acting, or with 
hand motion, either overhanging or otherwise. The small Hemme rs, for 
smithy purposes, are in extensive use among Engineers, Machine and 
Tool Makers, &c., and the smallest sive is specially adapted for Bolt 
Makers, Hammers may at all times be seen at work on the premises of 
the makers, OPENSHAW IRONWORKS, Ashton Old-road, near Gorton 
Station, Manche: ester. (G1538) 











sy bean ‘Boilers made by Wilham 
WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for’ home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 








HIGH PRESSURE & CONDENSING S?EAM ENGINES, 
Flour, Rice, Sugar, Oil, Cocoa, and Chicory Mills; Brewery Plant ; 
Stone-Sawing and Polishing Machinery ; 

Cranes, re &e. &e. (P68) 














CHARLES ‘POWIS & CO., 


SAW MILL ENGINEERS, & MAKERS OF CONTRACTORS PLANT, 


Cyclops Works, Millwall Pier, London, E. 
CITY OFFICE, 51, GRACECHURCH STREET, E.C. 


from the Experience of Mr. Charles Powis, who was 
for so many years with Messrs. POWIS, JAMES, and CO, we are enabled to make 
and offer to Purchasers every description of 


First-Class Wood-Working Machinery 
AND CONTRACTOR’S PLANT 
Improved Mortising, tenoning, & Boring 


Machine.—Price £21 complete. (F295) UPON ADVANTAGEOUS TERMS. 





FLETCHER, JENNINGS & CO., 


LOWCA WORKS, WHITEHAVEN. 





i i i il esd ni 
IH 


delivered at a.:y railway station or shipping port in the kingdom at mode- 
rate rates Tithograph of boilers forwarded post free on application. (209° 





W ire Ropes of Every Description. 
—Strand for Fencing, Railway Signals, Wire Sash Co ds, Copper 
Lightning Conductors, Submarine Electric Cables, and Steel Plough Ropes, 
&c.—BULLIVANT and ALLEN, Successors to J. STEPHENSON and Co., 
Works, Millwall ; Office, 19, London- “street, H.C (F322 





VY ire Ropes for Mining, Railway, 
v and ENGINEERING PURPOSFS.—Steam Vlough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (Bao4 


a my i = . . . “ 

Br ick and Tile-Making Machines.— 

~ PAGE and CO., Laurence Pountney-place, Laurence Pountney - 
hill, mon-street, London, E.C,, and Victoria Works, Bedford, patentees 
and hee turers of the Bedford Prize PATENT DRAIN PIP#, Tile and 
Brick Machines, adapted for steam, horse, or hand power. Descriptive 
priced catalogues forwarde «don application. (E365) 

' 

Speed ! Speed ! !—To Engineers and 

Others. —R. MUSHETI’S CAST STEEL, for Senter and Plauing 
Tools required to work at double, triple, or quadruple the ordinary speed. 
Warranted. This Steel is marked R (L) M.—Parties ordering can address, 
Titanic Steel and Iron Company (Limited), Offices, Belzrave House, 
Chel: enham. (H047) 





‘ 7 - 
oContractors.—Sissonsand W hite's 

4 PATENT STEAM PILE DRIVER, the most perfect and economical 

piling machine to which steam has been applied. Description and testi- 

Monials sent on application to Hull, 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the ae a machines which have been invented, preferring 
Sissons and White's as being the most econowical and practically useful.’ 

(E7138) 


. 7 

he Undermentioned ‘Tools are 

made and ready for immediate delivery, viz., two large and power- 

ful self-acting Armour Plate Planing Machines, + uitabie for any sort of 

laning, and capable of planing an article 24ft. long, 5ft. 2in, wiae, and 4ft, 

high ; each furnished with four tool boxes, two on either side of the 

standarus, which are made self-acting in the vertic ul, horizontal, and 

angular motions, and so arranged that the machine will do the same 

amount of work each way the table moves. They are cach furnished with 

improved powerful gearing; the beds are 46f. long, and 3ft. Sin. wide 
Each machine weighs about 44 tons 

Two smaller size Planing Machines, with improved gearing; will plane 
an article 5ft. 6in ng, lft. 10in. wide, and lft. Vin. high; each is mide 
seif-acting mm the vertical, horizontal, and angular motions, and all neces- 
sary wrenches, complete, 

Two self-acting Slide Lathes, the beds of which are 15ft. long, 10}in 
wide, and 94in. centres, with double power geared headstock, universal and 
plain chucks, saddle, and compound slide and hand rests, back centre, 
driving apparatus, and all necessary wrenches, complete. 

One Screw Bolt Machine, upon an improved principle, fitted up with 
double power, geared headstock, and is calcujated to tap and screw nuts 
and pins from }in, to ljin. diameter. It is furnishes with seven steel taps, 
and eight pairs ot steel dies (Whitworth’s thread), driving gear, and al! 





Pics 
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PATE NT “MINERAL TANK LOCOMOTIVE ‘ENGINES, 


YOR MINES, COLLIERIES, IRONWORKS, PRANCH TRAFFIC, CONTRACTORS, &c, 


[= these Engines the Driving Axle is placed under t 


valve-gearing being worked from the leading axle), whereby the overhanging length, so ob b 


he Fire- box (the 











| necessary wrenches, complete, 


App ly to FOX, B ROTH KS, 55, Cheeter-road, Derby. (H13 


_ | Edmondsons — Co., Charles-street 


MILL, GARRETT-ROAD, MANCHESTER , beg to call the attention 
| of Yerchants, Engineers, Machm: sts, &c., to the following, which they are 
prepared to sup ply, of the best quality, and on the most favourable» terms 

Best cast tool steel. Files. Wood screws, Nettiefold and Chamberlain’s 
patent, in iron, brass, and copper. Galvanised iron screws of all kinds. 
Squure head or coach screws, Iron thread machine screws of ali kinds, 
Set screws, Bolts and nuts. Washers. Nails, wrought and cut. 
Hinges, i. brass and iron, wrought, stamped. and pressed. Malleable 
castings. Wire, in iron, steel, brass, and copper. Galvanised iron wire 
Brass and copper sheets. Bra-s furniture. Chains, light and heavy, of 1! 
kinds. Vices, of all kinds. Anvils. Portable forges. Smith,’ heartis. 
Smiths’ and moulders’ bellows. Hammers. Shovels. Stocks and dies. 
Steam and vacuum guages. Weston’s differential pulley blucks. Grind- 
stones from the best quarries, Grindstone troughs. Patent lubricators 
for oiling shuits. Best London Emery. Emery and glass cloth. Cabinet 

lass papers. Glues, English, my Irish, and Foreign. Leather 
strapping. Vulcanise i india-rubber, & 

Fiom long counection with the leading Machinists and Tool Makers in 
the « districts. they offer to their friends abroad unusual facilities for the 
pur-hase of Tools and Machinery of all kinds, for manufacturing and 
_ «ay purposes, and save them the inconvenience and expense of personal 
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: NEW “PATENT py STEAM ENGINES AND ‘BOILERS. 
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Guan Sieteation Steam Crane. Hoisting Engine. Agricultural Engine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN LONDON. 
| eer aw ” Power. | Price. | Power. Price. Power. | Price. Power. Price. i Power. Price. | Power. Price. | 
~ — —_——————_ | — | | } H —j} ; ~ || — 
| “Stationary is I-lorse =| «= £45 Horse | £65 |  %Horse £85 | = 4Horse £105 | 5-Horse £125 | i-Hore £150 
Steam Crane ... To Hoist 35 mm 190 =|, T0 Hoist soewt.| 235 To Hoist 7oewt.| 285 To Hoist tons. 380 | | 











The Stationary oe require no chimney shaft, nor building whatever, a cast iron asb-pit forming the sole-plate, and they may be set up anywhere and started atonce.—The Steam Cranes are 
mounted on carriage and whe The Engine and Boiler swing round, and counterbalance the load.— Ev ery Engine is guaranteed to be of the best materials aud workmanship, and to perform its work satisfactorily 


J. B. BROWN and CO., 18, Cannon Street, City, London, EC. — in 


SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N., 


Will now be pre — to RECELVE ORDERS, which will be Executed according to the piaitinte in which the same are forwarded and — (Hs91) 


—— . = = — _ 


JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON, LANCASHIRE 


ESTABLISHED 1839. 





8} cwt. Haware, "80 to 50 cwt. Hawnnn 7 7 to 25 tons HAMMER. . 8 and 4 tons HaMMRR. Oto tbeut, Mamie, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL semees OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT "AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 1o 20 owr. ALWAYS IN STOCK. 
LONDON OFFICE. 9, ADAM STREET, ADELPHI, WC. _ a 











MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


’ CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 5, RUE DE DOUAI. 








| An Extensive > Stock o 


Flat Bars to 12 inches wide. Round ry to 8 inches diameter. Half-round, ies, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit s2tods, Forged ow Knees, Chain, &c. 
Angle and ¥ Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, ‘Shear, and Spring Stee 
Sheets. Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 
Sheets ot Sections and Lists of Prices sent on application. (F234 











ROBERTSON 1 PATE NT NOISELESS STEAM W INCHES, CRANES, AND HOISTS. 








The Patent Frictional Gearing oo jiaaieanes and Millwrights, East Milton-s street, Glasgow, 

Manufacturers of Robertson's Patent | rictional Wheels, Patent Fixed Cylinder Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and Hoists ; Makers ot 
Fixed and Portable Engines and Boilers, Pumping isagines, Fans, Rotatory Pumps, Rolling Mill Machinery, Patent Straightening Machines for Round Bars and Tubes, Wood- 
Sawing Machinery, Saws for Hot Iron; Steam, Hand, and Hydraulic Pew Cranes of every description. Full particulars and Prices on application. 
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SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed according to the Priority in which the same are forwarded and accepted. 


BECK & COMPANY (Lmirep, 


MANUFACTURERS OF 


IMPROVED HYDRAULIC, GAS, AND STEAM VALVES, 


WATER CLOSETS, PUMPS, BATHS, LAVATORIES, HYDRANTS, WATER WASTE PREVENTERS, &c. 


WROUGHT IRON TUBING AND FITTINGS. 


Every Description of Plumbers’ Brasswork. 
WORKS, GREAT SUFFOLK STREET, SOUTHWARK, S.E. 


ILLUSTRATED CATALOGUES _OR APPLICATION. (P34) 


™ IMPROVED PORTABLE STEAM ENGINES AND ‘BOILERS. 


i 
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seetheueey ‘Engine. Steam Crane. Deck W nch. Hoisting ‘Sates. Portable ) Basten. 
PRICES or ENGINES J AND ) BOILERS | COMPLETE, DELIVERED | FREE } Im” rf GLASGOW, HULL, | LIVERPOOL, OR LONDON. ar 
m 1-Horse 2-Horse 3-Horse 4- Horse 5- Horse 7-Horse | 9-Horse 11-Horse To Hoist To Hoist To Loist To Hoist 
Stationary Power. Power. Power. Power. | Power. ‘Pow er. | Pcwer. Power. Steam 35 ewt. 50 cwt. 70 ewt. 6 Tons. 








| Engines £45 £65 £85 £105 £125 £150 £180 £210 | Crames gi99 £235 £285 = £380 


The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no b yailding whs atever, but may be started at once. 
The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX® SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORKES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F328 


W. BLACKETT, 


HOPE IRONWORKS, 106, SOUTHWARK BRIDGE ROAD, LONDON, 
ESTABLISHED su THE YEAR 185i, 
ACTURER 


ENGINEERS’, MILLWRIGHTS’, IRON ‘SHIP BUILDERS’, & BOILER MAKERS? TOOLS, 
FROM NEW AND IMPROVED parvanne. 


HE Machines now on Hand and for Sale consist of 
Screw-cutting Lathes, 6, 8 9, 10, and 14iu. centres, bed 6, 9, 13, 

















14, 16, and 18ft. long ; single ‘and HY vuble power Hand Lathes s; Foot 
Lathes, single and dc able 1% ower; fifteen Drilling and Boring Machines 
of various sizes ; Powerful Slotting Machine ; Shap ving Mac chine, with 


two tables Punching and Shearing Machines for 3, #, 4, 4.3, and 
lin. plate ; ‘dvuble-ended ditto for ? and lin. plate, witn st top motion 


for punch ; Planing Machine, to plane 10ft. long x zft. 74m. wide, 
with two tool boxe 8; ditto, ‘tt. long X zft. 6in, wide; ditto 4ft. x 
2ft. ; ditto, 2ft. Gin x 15in. ; Weston’s Pulley Blocks, Screw Jacks, 


Ratchet Drill Braces, &c », — Apply as above. —For patterns ¢ of other 
Machines see my Advertisements in the back numbers of Tuk ENGINEER. 


MERCHANTS AND SHIPPERS 


> Will find every facility for supplying their orders without delay, as a 
large assortment of 


ENGINEERS TOOLS 


Are always kept in stock, ready for immediate delivery. Atl goods 
warranted to be of sound material and good workmanship. 





For price and further particulars apply as above. (F305) 
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NORTH BRITISH RUBBER COMPANY 
(LIMITED), MANUFACTURERS OF 
Parmelee’s Patent Machine Belting, 


ATENT SEAMLESS HOSE, 


VULCANISED RUBBER 
FOR STEAM, GAS, WATER, AND AIR JOINTS, 


Agricultural, and Mechanical purposes 
generally. 


London Warehouse, 56, Cannon nti West, E.C. 


Pa " (F%1) 


THOMAS TURTON & SONS, 


MANUFACTURERS OF 


And applicable to Engineering, 


CAST STEEL for Cutters, Punches, Taps and Dies, 
| 


Turning Tools, Chisels, &c. 

CAST STEEL Piston Rods, Crank Pins, Connecting 
Rods, Straight and Crank Axles, Shafts, and 
Forgings of every description. 

FILES marked T. TURTON. Superior to any other 
make. (See results of trial in the Times, 
July 26th, 1851.) 

TOOLS of all kinds, for Engineers, Railways, Con- 
tractors, &c. &e. 

EDGE TGOLS marked WM. GREAVES & SONS. 
Electro-Boracic Steel, warranted to wear out 
three Tools made of Cast Steel. 


DOUBLE SHEAR STEEL, SPRING STEEL, 
BLISTER STEEL, GERMAN STEEL. 





Springs, Buffers, and Cast Steel Tyres 
FOR LOCOMOTIVE ENGINES, RAILWAY CARRIAGES, & WAGONS. 


SHEAF WORKS AND SPRING WORKS, 
SHEFFIELD. 


LONDON WAREHOUSF, 35, QUEEN STREFT, CITY. 
PARIS WARELLOUSE, 10, RUE DU GRAND CHAUTIER. 
NEW YORK STORE, 102, JOILIN STRELKT. 
Where the largest Stock of Steel est , Tools, &c. &e., may be selected 
a 11049) 


“TELEGRAPH Posts 
ANGLE OR TEE IRON, 


(Sheilds’ Patent.) 
[‘hese Posts (the Invention of 


F. W. SHEILDS, F:q , of Delahay-street, Westminster, ) are formed 
of two picces, the lower picce driven into the ground, and the upper piece 
bolted to it. Requiring no excavation, they are erected with great 
r«pidity, and are much cheaper than apy other iron posts, 


Or 
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LICENSES granted by the Patentee. For terms or tenders, apply to 


ReErp BROTHERS, Telegraph Contractors, 
WHARF ROAD, CITY ROAD, LONDON, N. (111057) 


THELEGRAPHS. 








Reid Brothers, 12, Whasf-road, City- 


ROAD, LONDON, pon Aen ean and Contractors for the Erection | 


of Telegraph Lives Instruments, Insulators, Batteries, Tools, and Stores 





nal Exhibition 


ONE PRIZE MEDAL AND ON A... E HONOURABLE MENTION FOR STEAM ENGINES, 
ultural Society of England, 
CHESTER MEETING, “1088, 3 FIRST PRIZE; WORCESTER, 1863, FIRST PRIZE. 
Double and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 

" They are manufactured from 2 to 1v0-horse power ; from 10-horse 

4 power upwards, with Concensers or without ; the higher powers on 
framed béd, uniting the principle of the girder and solid plate ; are 
completely ‘relf- contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 


Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


EKATESGROVE IRONWORKS’ READING. 
(E417 


CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS, 


PRIZES MEDAL, INTERNATIONAL EXHIBITION, 1862. 

















COBTRACTORS’ LOCOMOTIVE. 


6 to 27 Horse Power. 


PORTABLE SfEAM CRANE. 
1 to 30 Tons. 
they are now extensively used for general purposes ; also in situations where 


STATIONARY ENGINE, 
From 1 to 80 Horse Power. 


From the strength, simplicity, and compactness of these Engines, 
steam Engines of the ordinary construction cannot be applied. 

Stationary Engines—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 
jualities of coal, wood, or peats. These Engines are specialiy suited for shipme nt, and may be packed in-iue the Boiler to economi e freight. 

Portable’ Steam Cranes—for wharf or railw ay, with wrought iron carriages on wheels, link motion, foot brake, &c., ali smder the easy control 
f one man; the larger sizes hoist, lower, and tarn round in either direction by steam. These Cranes were scleeted by LU. M. Commissioners for 


receiving and sending away the heavy machinery at the International Exhibition of 1862. 

Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and efficient 
Locomotives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. These Engine are usually 
seut in one packaye, ready for work on arrival. 


LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, dc. 


ALEXANDER CHAPLIN AND CoO., 
CRANSTOSHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C.; London Depot, Lower Fore-street, LAMBETH, 8. 


“ngines of each class KEPT IN STOCK, for SALE or HIRE, and all our Manufactures Guaranteed as to Efficiency, Material, and Workmanship. 
Parties are cautioned against using or nurchasina imitations or infringements of these patent manufactures. (E2538) 


GALLOWAW’S 
PATENT CONICAL WATER TUBES FOR STEAM BOILERS. 


‘The above Tubes are made 

ith such an amount of taper as will allow the 
bottom flanche to pass through the hole in the upper 
side of the Boiler flue, which renders their introduction 
into existing Cornish boilers a simple operation, and with 
the following advantages :~— 





The Power of the Boiler is considerably increased, and 
the flues are MATERIALLY STRENGTHENED. 


The Circulation of the Water is much improved, and 
unequal expansion prevented. 


Liability to Pruur is lessened, 





Upwards of 21,000 of these Tubes are now in use, with 
~—< the best results, They can be fixed by any boiler-maker, 
but can be obtained only from the Patentees, 


W. & J. GALLOWAY and SONS, 
= KNOTT MILL IRONWORKS, 
Section of “Galloway” Boer, showing 
MANCHESTER 














arrangement of back flues, t ye fu-aces being Section of Cornish Boil r, showing appli- 
of the same construction as in the co nmon cation of “‘ Galloway Tube.” 


two-flued boiler, (H423* 





BOURDON’S 


PRESSURE AND VACUUM GAUGES, 
SMITH BROTHERS & CdO., 
HYSON GREEN WORKS, 
NOTTINGHAM, 





TERE CALIFORNIA PUMP. 


DOUBLE-ACTING, 


















n calliny attention to thei 


manufseture of the above Gauges, beg to state, fron 
an experience of sixteen years in making Pressure 
‘auges they are enabled to produce a Gauge equal o 
superior, in every respect, to Bourdon’s own make. 

all Gauges made by S. and Co., are warranted fo 
two years, and if any ‘become yeas by wear and tea: 
in that time they will be replaced free of charge. 

Niustrated Price Lists on application. 


| Gun Metal Boiler and Engine Fittings of every 
| ip pal 'G1331) 
Lon‘on Agent, J. MILLER, 1, Deva 1shire-street, Islington, N 





SOLE MAKERS IN LONDON, 
HAYWARD TYLER, & CO., 


84 & 85, WHITECROSS STREET, E.C., 
Make’s of Station Pamps, Horse Wheels, Steam Fittings, &. (H313) 
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TO MAKERS AND USERS OF COKE. 


GOOD COKE FROM WASTE SLACK. 
HICKLIN & /PARDOE’S IMPROVED COKE OVENS.' 





This invention (secured) enables 
the manufacture of good Coke 
fur Blast Furnaces, &c. (from fine 
slack), to be carried on in a most 
effective and profitable manner, 
and without the usual waste. 








For particulars and terms, 
apply to 
Mr. JOHN MILLWARD, 
UNION CHAMBERS, 


STOURBRIDGE. 
(H1083) 





FLETCHER, JENNINGS & CO., 


LOWCA*WORES, WHITEHAVEN. 
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PATENT MINERAL T:ANK LIOCOMOTIVE ENGINES, 
YOR, MINES, COLLIERIES, IRONWORKS, PRANCH TRAFFIC, CONTRACTORS, &c. 


|» these Engines the Driving Axle is placed under the Fire-box (the 


valve-gearing being worked from the leading axle), whereby the overhanging length, so objectionable in other four-wheeled Engines, is greatly 
reduced, and the whole rendered very compact and short, and well-balanced The water is carried in tanks beneath the foot-plate, and under the 
Boiler-barre]. Different sizes are always kep on hand “r in progress. 








MARSHALL SONS, AND CO. (LIMITED), 
BRITANNIA IRONWORKS, 
GAINSBOROUGH, LINCOLNSHIRE, 


MANUFACTURERS OF 


IMPROVED PORTABLE STEAM ENGINES, 


Of general applicability as Motive Powers, and specially adapted for Driving 
AGRICULTURAL MACHINERY of all kinds. CENTRIFUGAL and other PUMPS. 
GRINDING AND CRUSHING MILLS. | CIRCULAR SAWS and other WOOD.WORKING 
BRICK-MAKING MACHINES. MACHINERY. 


MORTAR MILLS. COTTON GINS, &o. &o. 
AND TO THE GENERAL PURPOSES OF 


Contractors and Builders, and for Steam Cultivation. 


M. 8., and Co.’s Portable Engines possess un- 
usual capacities and strength for the nominal 
powers assigned to them, while the liberal use of 
wrought iron and steel in their constructio keep 
the weight within reasonable limiws. Every 
Engine is sent out furnished with all the appli- 
ances and tools for working it svfely and effec- 
tively. 


In addition to numerous Prizes, Medals, and 
commendations, these Engines have gained a more 
substantial confirmation of their merits in having 
been extensively adopted and highly approved not 
only in this country and its colonies, but also in 
the principal States of Europe; and the Manu- 
facturers refer with much satisfaction to the in- 
creased and still increasing demand for them, as 
conclusive evidence of their well-established cha- 
racter foy efficiency, economy, and durability. 


They are made with one cylinder, from 2-Horse 
Power; and with two cylinders, from 8-Horse 
Power. 


M.S. and Co., also Manufacture Stationary Engines, on the same 
® principle as the Portable. FIXED HORIZONTAL ENGINES, with CORNISH or MULTITUBULAR BOILERS. 
COMBINED THRESHING and DRESSING MACHINES, for all kinds of Grain. GRINDING MILLS Portable and Fix d. 
CIRCULAR SAW BENCHES, Plain and Self-acting. MORTAR MILLS, various sizes, &. &. 
Llustrated Catalogues may be had, free by post, on application to the Works, or to the London Office, 81, Mark-lane. (H2s 





TUCK’S PATENT 
STEAM PACKING. 


For Stream Enoines, Pumps, &c. — Advan- 
tages: A more perfect vacuum is obtained, 
Friction reduced, great saving in oil and tallow, 
and the Packing is gradually and completel: 
worn away without becoming hard, thus obvi- 
ating the necessity of drawing the old packing. 

Vulcanised India-rubber Valves. 
Hase, Washers, Mill Bands, &c, (F231 
J. H. TUCK & CO., 35. Cannon-street, E. 


MANGFACTURERS OF ’ 

CAST STEEL for Cutters, Punches, Taps and Dies, 
Turning Tools, Chisels, &c. 

CAST STEEL Piston Rods, Crank Pins, Connectin 
Rods, Straight and Crank Axles, Shafts, a 
Forgings of every description. 

FILES marked T. TURTON. Superior to any other 
make. (See results of trial in the Times, 
July 26th, 1851.) 

TOOLS of all kinds, for Engineers, Railways, Con- 
tractors, dc. &e. 

EDGE TOOLS marked WM. GREAVES & SONS. 
Electro-Boracic Steel, warranted to wear out 
three Tools made of Cast Steel. 

DOUBLE SHEAR STLEL, SPRING STEEL, 

BLISTER STEEL, GERMAN STEEL. 

Springs, Buffers, and Cast Steel Tyres 


FOR LOCOMOTIVE ENGINES, RAILWAY CARRIAGES, & WAGONS. 


SHEAF WORKS AND SPRING WORKS, 


SHEFFIELD. 
LONDON WAREHOUSE, 35, QUEEN STREET, CITY. 
PsRIS WAREHOUSE, 10, RUE DU GRAND CHAUTIER. 
NEW YORK STORE, 102, JOHN STREET. 
Where the largest Stock of Steel Files, Tools, &c, &c., may be selected 
from. (111049) — 


TELEGRAPH POSTS 
OF ANGLE OR TEE IRON. 
(Sheilds’ Patent.) 

‘These Posts (the Invention of 


F. W. SHEILDS, Esq., of Delahay-street, Westminster, ) are formed 
of two pieces, the lower piece driven into the ground, and the upper piece 
bolted to it. Requiring no excavation, they are erected with great 
rapidity, and are much cheaper than any other iron posts, 
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LICENSES granted by the Patentee. For terms or tenders, apply to 


Rerp BroTHers, Telegraph Contractors, 
WHARF ROAD, CITY ROAD, LONDON, N. (11067) 


 TELEGRAPHS. 
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Red Brothers, 12, Wharf-road, City- 
kK OAD, LONDON, Manufacturers and Contractors 
. ue section of er em Lines. Instruments, Insu. 

\ators, Batteries, Tools, and Stores of all kinds kept i, 

tock. (8106 
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PATENT PORTABLE STEAM ENGINES AND BOILERS. 
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Contractors’ Locomotive. Stationary Engine. Steam Crane. Hoisting Engine. Agricultural Engine. 
PRICES OF ENGINES AND BOILERS CONPLETE, DELIVERED FREE In LONDON. 
Deser — — - Power. | Price. |; Power. Price. Power, Price, Power. | Price. Power.” | Price. || Power. Price. 
Stationary ... ... I-':0rs £45 2-Horse =| = £65 Horse =| £85 |  4-Horse £105 5-Horse £125 | = 7-Horve £150 
Steam Crane ... To Hoist 35 ewt, 190 To Hoist 50 ewt. | 235 To Hoist 70 ewt. | 285 To Hoist 6 tons. 380 | | 








The Stationary Engines require no chimney shaft, nor building whatever, a cast iron asb-pit forming the sole-plate, and they may be set up anywhere and started atonce.—fhe Steam Cranes are 
mounted on carriage and wheels. ‘The Engine aad Boiler swing round, and counterbalance the load.— Every Engine is guaranteed to be of the best materials aud workmanship, and to perjorm its work satisfuetorily. 


J. B. BROWN and CO., 18, Cannon Street, City, London, E.C. ie 








SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, . 
NWO. 14 WHARF, MACCLESFIELD STREET NORTE, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed according to the Priority in which the same are forwarded and accepted. (1891) 


BECK & COMPANY (Lumrep, 


MANUFACTURERS OF 


IMPROVED HYDRAULIC, GAS, AND STEAM VALVES, 


WATER CLOSETS, PUMPS, BATHS, LAVATORIES, HYDRANTS, WATER WASTE PREVENTERS, &c. 


WROUGHT IRON TUBING AND FITTINGS. 


ivery Description of Plumbers’ Brasswork. 
WORKS, GREAT SUFFOLK STREET, SOUTHWARK, S.E. 


ILLUSTRATED CATALOGUES ON APPLICATION. ny 





THE PATENT KNIFE-ROLLER COTTON GIN. 


(On the Macarthy Principle.) 


1—The Only really Self-Feeding and Self-Acting Gin yet Invented. 
2.—Guaranteed to do more than Double the Work of any other Roller Gin. 
3.—One Person can attend to several Gins, and can turn out 300 lb. to 600 1b. Cleaned Cotton per hour. 
4.—Only Three Wearing Parts. 
5.—No Cranks or Cams, or other similar motions. 
6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space. 
7.—Equally adapted for any kind of Cotton. 

SEE “ENGINEER,” OF FEBRUARY 3rv, 1865, PAGE 75, AND “COTTON SUPPLY REPORTER, FEBRUARY 1st, 1865. 

Apply to the undersigned, General Engineers, and Manufacturers of 


Patent Husking Machines for Cotton, Turbines, Pumps, Fans, Ship Ventilators, Mine Ventilators, &c. 


A Gin may be seen in operation at Messrs. Burton Sons, and Waller’s, Engineers, John’s-place, Holland-street. Southwark, close to the new Blackfriars Railway Station. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHA 
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ROBERTSON’S PATENT NOISELESS STEAM WINCHES, CRANES, AND HOISTS. 
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| j be Patent Frictional Gearing Company, Engineers and Millwrights, East Milton-street, Glasgow, 
Manufacturers of Robertson's Patent Frictional Wheels, Patent Fixed Cylinder Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and Hoists; Makers ot 
Fixed and Portable Engines and Boilers, Pumping Engines, Fans, Rotatory Pumps, Rolling Mill Machinery, Patent Straightening Machines for Round Bars and Tubes, Wood- 
Sawing Machinery, Saws for Hot Iron; Steam, Hand, and Hydraulic Power Cranes of every description. Full particulars and Prices on application. 


Agents in London for Ships’ Steam Winches and Cranes, Messrs, WINCHESTER, GRAVELEY, and SAGER, 40 to 42, Upper East Smith‘eld, u7ss) 
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COAL-CUT'TING 
MACHINERY. 
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Pick IN POSITION FoR HOLEING, 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 


They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus Coal Mining districts. They are also suitable for Mining 
rendering them capable of “holeing” at any as the argillaceous Ironstones of the Coal measures, as well 
angle, and of driving “ headings.” Pick 1 Position For VerticaL Cur Urwarps. as working other Mines and Quarries. 





N.B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished. 


Applications to be made to FRED* LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
_ Or, LEVICK and SIMPSON, Biaina Ironworks, near Newport, Monmouthshire. (1633 











NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. 





Stationary Engine. 





ayer 











Deck W nch. Hoisting Engine. Portible Engine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULL, LIVERPOOL, OR LONDON. a _ 
. 1-Horse 2-Horse 3-Horse 4-Horse 5-Horse | 7-Horse 9-Horse 11-Horse | To Hoist | To Hoist | To Hoist | To Hoist | 
Stationary | Power. | Power. Power. Power. Power. | Power. Power. Power. Steam | sscwt. | 50cwt. | 70 cwt. 6 Tons. 




















Engines ~ 645 £65 £85 £105 £125 £150 | £180 


The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no building whatever, but may be started at once. 
The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX" SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 


Qe < ee W. BLACKETT, 


HOPE IRONWORKS, 106, SOUTHWARK BRIDGE ROAD, LONDON, 
ESTABLISHED IN THE YEAR 1851, 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS!, IRON SHIPBUILDERS’, & BOILER MAKERS? TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 


Ts Machines now on Hand and for Sale consist of 

Screw-cutting Lathes, 6, 8, 9, 10, and 14ia. centres, bed 6, 9, 13, 
14, 16, and 18ft. long ; single and double power Hand Lathes; Foot 
Lathes, single and double power; fifteen Drilling and Boring Machines 
of various sizes ; Powerful Slotting Machine ; Shaping Machine, with 
two tables; Punching and Shearing Machines for }, %, 4, §, 9, and 
lin. plate ; deuble-ended ditto for 3 and lin. plate, witn stop motion 
for punch ; Planing Machine, to plane 10ft. long xX 2ft. 74m. wide, 
with two tool boxes; ditto, 6ft. long x 2ft. Gin, wide; ditto 4ft. x 
2it. ; ditto, 2ft. Gin X 15in. ; Weston’s Pulley Blocks, Screw Jacks, 
Ratchet Drill Braces, &.— Apply as above.—For patterns of other 
Machines see my Advertisements in the back numbers of Tuk ENGINEER. 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a 
large assortment of 


TNT T 1 7 y om ne ' 

ENGINEERS’ TOOLS le . 
Are always kept in stock, ready for immediate delivery. All goods ~~ wa i i ij au 
warratited to be of sound material and good workmanship. wit i ] « 

lor prices and further particulars apply as above. (F805) 4 yn Hl | 
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£210 | Crames “‘¢i90 £235 £285 =| £380__ 
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Te Ironfounders, &c.—J. Ireland, 
Foundry Engineer, Me. chester, begs to call the attention of Iron- 
founders to his LATENT UPPER TUYERE CUPOLA FURNACE, which 


effects a savingo! ‘rom 30 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much 'ess time, without any additional labour or expense.— 


Jan. 6, 1865. 
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SHEFFIELD, 


MANUFACTURERS OF 


gt neem sg atpenncocay = _ on application, at = — 
21, Moreton-street, Stran.,eways Manchester. ) c A ty ly Ss T E E ZL i Y 134 E Ss Ww I T H re) a; T Ww E L D 
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3 
Bourdon’s Patent Pressure and 
4* VACUUM GAUGES.—WHOLESALE DEPOT for the PRESSU RE 
anu VACUUM GAUGES, invented and manu- P — 
factured ny E. BOURDON, Paris, W. T. ¢ 
HENDRY ani CO., 73, Queen-street, Cheap. | E.BOURDON 
side, E.C. Price Lists on application. The 
Trade supplied, All sizes in stock. lover & Mamdaec* 
B.—No Gauges are genuine unless bear- - - 





CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &o. &o. 


CAST AND GERMAW STEEL FOR SPRING GS, 


(D1136) 


And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &c. &c. 





ing the Trade Mark 


TO ENGINEERS, BUILDERS, AND PLUMBERS. 
R. F. DALE, 


Brassfounder, Lead Merchant, and Manufacturer of Plumbers’ Brasswork, 
Pumps, Waterclosets, Sheet Lead and Pipe, Engineers’ Gun Metal Castings, 
Axle Bras-es tor Railways, Steam Fittings, Valves and Cocks of every 
Pattern, Diving Apparatus, &c. 
MANUFACTORY, 8 anv 9, SHOE LANE, FLEET STREET. 
Antifriction Metal for Railway Bearings, requiring less lubricating than 
any other Metal in use. (F302) 





Mr. G. LEWAL, 
HEATING AND VENTILATING ENGINEER, 
HAS REMOVED TO 
No. 8, Northumberland Street, 
Strand, W.C. 

His nate Orrices, Nos. 5 & 6, PHILPOT LANE, 


Are about to be Pulled Down. 


All Orders and Communications to be sent direct to 
No. 8, NORTHUMBERLAND STREET, 
STRAND, 


: cinacnen = ecenmaneniell — RAILWAY STATION. (4827) 
CHUBB’S 
PATENT 
SAFES, 
AND 
PATENT DETECTOR 


LOCKS. 


Illustrated Price Lists Gratis and post-free, 
CHUBB AND SON, 


7, 8ST. PAUL'S CHURCHYARD, LONDON; 28, LORD STREET, 
LIVERPOOL; 16, MARKET STREET, MANCHESTER; 
' 


AND HORSLEY FIELDS, WOLVERILAMPTON, (PS17) 


o 


























33, BROAD STREET, BIRMINGHAM, Manufacturers of Horizontal, | 
Vertical, and Condensing Steam Engines, Flour, Clay, and Mortar Mills, | 
Sawing and Pumping Machinery, Steam Cranes, Lifting Jacks, &e.&e, (4842) 


a BAILEY’S PATENT 


WATER GAUGE COCKS, 


When in Use Steam cannot get to the 
Packing.—Simple, Cheap, & Durable. 
hin. .. 248... With Ebony Handles 26s, 
gin. .. 28s. .. a ee 0a, 

y oe Same <6 9° eS DOs, 
BAILE\’S PATENT FUSIBLE PLUGS. 


Thousands in Use inthe Manufetrng. Districts. | 





a 
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. 
J. BAILFY and CO., Albion Works 
Salford, Manchester. (H632) 








WHEATMAN AND SMITH. 
RUSSELL WORKS, 
KELHAM ISLAND, SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 

AND MANUFACTURERS OF 
SAWS, FILES, EDGE TOOLS 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 
Machine, Planing, Moulding, Groov- 

ing, Feathering, Chipping and Sicae 


Irons, and every description of 
Wood-shaping Tools. 


IMPROVED TILLERS, 
BUCKLES, GIBS & WEDGES 
FOR LO@ AND DRAL FRAMES, 


Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &. &. 


PATENTEES AND MANUFACTURERS OF THE 


FACE-PLATE GROUND CIRCULAR SAWS, 





IRONFOUNDERS, 


AND WHEATMAN’S ANTIFRICTION 
For Leg and Deal Frames. 








KEY TILLER 


(THE TIVIDALE COMPANY, LIMITED, 
LATE JOHN HH. PORTER AND Ca.,) 


7, &T. MILDR&D’S COURT, POULTRY, LONDON, &.C., 


MANUFACTURERS OF 

















IRON BRIDGES, RCOFS, AND BUILDINGS, 
SMITHS, AND BOILERMAEERE, 
BUILDERS OF IRON LIGHTHOUSES, &c. 


WORKS: TIVIDALE, STAFFORDSHIRE. (G740) 





xo Builders, Joiners, Contractors, &e. 


S.WORSSAME Co 
CHELSEA, 








‘The General Joiner is adapted for Sawing, Planing and Thicknessing, 


Mortising, Tenoning, Cross-cutting and Squaring-up, Grooving, Tongueing, Moulding, Chamfering, Beading, Boring, and a great 


| variety of other purpozes. 
JOINER having lately been greatly Improved, and several New Appliances added to it, S. W. and Co. have 


The GENERAL 
published a new Illustrated Circular of this most useful “labour saving” Machine, which can be had free on application at their 


WORKS. 304, King’s Road, Chelsea, S.W. 6) 


MARSHALL SONS, AND CO. (LIMITED), 
ERITANNIA IRONWORKS, 
GAINSBOROUGH, LINCOLNSEIRE, 


MANUFACTURERS OF 
7; | 7 ™T IN va, ™ 
[IMPROVED PORTABLE STEAM ESGINES, 
Of general applicability as Motive Powers, and specially adapted for Driving 
» AGRICULTURAL MACHINERY of all kinds. | CENTRIFUGAL and other PUMPS, 
GRINDING AND CRUSHING MILLS. CIRCULAR SAWS and other WOOD-WORKING 
BRICK-MAKING MACHINES. | MACHINERY. 
MORTAR MILLS. | COTTON GINS, ke. &c. 
AND TO THE GENERAL PURPOSES OF 
Contractors and Builders, and for Steam Cultivation. 


M. §., and Co.’s Portable Engines possess un- 
usual capacities and strength for the nominal 
powers assizned to them, while the liberal use of 
wrought iron and steel in their constructio keep 
the weight within reasonable limits. Every 
Engine is sent out furnished with all the appli- 
ances and tools for working it svfely and effes- 
tively. 


In addition to numerous Prizes, Medals, and 
commendations, these Engines have gained a more 
substantial confirmation of their merits in having 
been extensively adopted and highly approved not 
only in this country and its colonies, but also in 
the principal States of Europe ; and the Manu- 
facturers refer with much satisfaction to the in- 
creased and still increasing demand for them, as 
conclusive evidence of their well-established clia- 
racter for efficiency, economy, and durability. 


They are made with one cylinder, from 2-Horse 
Power; and with two cylinders, from 8-Hor>« 


Power. 





M S., and Co., also Manufacture Stationary Engines, on the same 

® principle as the Portable. FIXED HORIZONTAL ENGINES, with CORNISH or MULTITUBULAR BOILERS. 
COMBINED THRESHING and DRESSING MACHINES, for all kinds of Grain. GRINDING MILLS, Portable and Vix: d. 
CIRCULAR SAW BENCHES, Plain and Self-acting. MORTAR MILLS, various sizes, &. &c. 





(F570) 


Illustrated Catalogues may be had, free by post, on application to the Works, or to the London Office, 113, Leadenhall-st., E.C, (H255 
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SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, Ni, 


___—*Willa now be be prepared to RECELVE PRDERS, which 1 will | be Executed according to the Prieritg | in which the same are Sorwarded and ancepted. 

















SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
| THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 


Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. " 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO.,, 45, UNION STREET, GLASGOW 


THE NORTH MUUK FUUNDRY CUMPANY, OLDHAM. 


J. W. BENSON, 
Watch and Clock Maker by Warrant of Appointment to H.R.H. the PRINCE OF WALES, 


Maker of the Great Clock for the Exhibition, 1862, and of the Chronograph Dial by which was timed “ The Derby” of 1862, 1863, and 1864, Prize Medallist Class XXXII, 
and Honourable Mention, Class X V.i—ESTABLISHED 1749. 






































BENSON'S WATCHES. BENSON'S WATCHES. BENSON'S CLOCKS, tad BENSON'S CLOCKS. = 
“The movements are of the finest quality Of | Londou made Levers, goil frem £10 10s., For churches, turrets, stables, aud all public great poe nctio: mn, i od’ well repaic I the Se uble 
which the art ef horology is at present capable silver, from £5 5s. mer Hos pena me tg of an inspection.”—Jilustrated London News, 
of roducing.”—JUustrated London News, 8th ; il 1 ” eee _ 8th November, 1862. 
Nov., a” 2 _ 33 & 34. Ludgate Hill, London 83 & 34, Ludgate Hill. London. 33 & 34, Ludgate Hill, London. 
: BENSON'S WATCHES. ne . . BENSON'S CLOCKS. 
33 & 34, Ludgate Hill, London. _ | Swiss Wat-hes of gusrantecd yuahiy, gold BENSON'S CLOCES. Suitable tor the diving and drawiy rooms, 
~ from 45 5s., silver from £2 12s. 6d. Estimate. and specifications given for every library, } Skeet — muni ght 
i ripti orologics achine, espec carriage, skeleton, chime asical, nig’ 
BENSON'S WATOEES. | 33 & 34, Ladgate Hill, London decree of ovata! aching copecnly | Strottaiad, relator, shop,” warshoun, 
Adapted for every class, climate, and country. | ~— " of bells, ’ office, counting house, &e. 
Wholesale and retail, from 200 guineasto2}| BENSON'S EXAcT WATCH. 33 & 34, Lud Hill,"London 33 & 34, Ludgate Hill, London. 
guineas each. Gold from £.0, si.ver from £24. » Luggate Hll,. 3 . BENSON S CLOCKS. 
sudga 33 & 34, Ludgate Hill, London. emai ~ | Drawin ocks, ricuty yil', and orna- 
Bk & %1 Ludgate Hill, London. ae 40% : udg es BENSON'S CLOCES. me’ Sead eid 4 fine enamels, from th imperial 
~ " ciediickca giltiialis | BENSON'S INDIAN WATCH. A short pamp. let on churcn aud turret | manufactories of Sdvres, from £200 to £2 2s. 
BENSON'S WATCHES. Gold £23, silver £11 ls. clocks post-free for one stamp. 33 & 34, Ludgate Hill. London. 
Chronometer, duplex, lever, horizontal, re- 38% Ludgate Hill, London. . 33 & 34, Ludgate Hill, London. | #$SBEBNSON'S CLOCKS. 
peating, centre seconds, keyless, astronomical, | ————— REE Re Sgr RENNIE ieee For the cining-rvom, in vvery slap, style, 
. - ; ’ ; CON’S ILLUSTRA 1ED PAMPHLET, free by post for 3 stamps, contains a “short History of Horology, with prices i ed, : 
reversible, chronograph, blind men’s, Indian, ond eats of ev ery description of Watch and Cloc eT. enables those who live in any part of the worid to select a Watch, and have it SS aS pan _Ereen, cckeaed 
presentation, and railway, to suit all classes. sent safe by post. 33 3 4 LUD G TR HILL E C (H678) from, from 100 guineas to 2 guineas, 
33 & 84, Ludgate Hill, 1 London. & 9 A 9 owe 33 & 34, Ludgate Hill, London. 


— 


MACNAUGHT, ROBERTSON, AND GRAIG, 
IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUT! WARK, LONDON, 8S.E. 


’ CITY OFFICES, 14, CANNON STREE}, E.C.—PARIS OFFICES, 55, RUE A POUAIL. 


Teeth edte 4] 


An Extescsive Lown Stock of 











Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. | Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank; ‘and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and 4, Net all Sizes. Bowling Bars, Plates, Angles, &c. | Cast, Blister, Shear, and Spring Steel. 
Sheets. Hoo Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 
Sheets of Sections and Lists of Prices sent on application. (F234 











‘JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKS, BOLTON, LANCASHIRE 


ESTABLISHED 18239. 





‘ 





8} wt. HAMMER. 30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. 7 8 and 4 tons HAMMER. 6 to 20 cwt. HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHKELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Flax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 1o 20 owr. ALWAYS IN STOCK. 


LQNDON OFFICE, 9, ADAM STREET, ADELPHI, WC. (1840) 
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THE ENGINEER 


COAL-CUTTIN 
MACHINERY. 

















Pick IN POSITION FoR HOLEING, 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 
angle from the horizontal to the vertical, thus 
rendering them capable of “ holeing” at any 
angle, and of driving “ headings.” 


Pick IN POSITION FoR VeRTIcAL Cut Upwarps. 





Tiey are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
are being introduced into the South Wales and other 
Coal Mining districts. They are also suitable for Mining 
the argillaceous Ironstones of the Coal measures, as well 
as working other Mines and Quarries. 


N.B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished. 


Applications to be made to FRED“ LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
_ Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (1633 








~ NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS 












aS & SON ENGINEERS | 





j—— ss) 
Stationary Engine. Steam Crane. Deck W nck. 


PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULL, LIVERPOOL, OR LONDON. 


1-Horse 2-Horse 3-Horse 4-Horse {| 5-Horse {; 7-Horse | 9-Horse 11-Horse | To Hoist | To Hoist | To Hoist | To Hoist 
Stationary | Power. | Power. | Power. Power. | Power. Power. | Power. | Power. Steam — 35 ewt. | 50cwt. | TO0cwt. | 6 Tons. 


a j ee aap SS |) oe | 
| Mingines | £45 | £65 | £85 £105 | £125 | £150 | £180 | £210 | Crames| g190 | £235 | £285 | £380 
The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no building whatever, but may be started at once. 
The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX" SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORKES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 


W. BLACKETT, 


HOPE IRONWORKS, 106, SOUTHWARK BRIDGE ROAD, LONDON, 


ESTABLISHED IN THE YEAR 1851, 
MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, IRGN SHIPBUILDERS’, & BOILER MAKERS’ TOOLS, 


FROM NEW AND (IMPROVED PATTERNS. 


i te Machines now on Hand and for Sale consist of 

Screw-cutting Lathes, 6, 8, 9, 10, and l4iu. centres, bed 6, 9, 13, 
14, 16, and 18ft. long ; single and double power Hand Lathes; Foot 
Lathes, single and double power; fifteen Drilling and Boring Machines 
of various sizes ; Powerful Slotting Machine ; Shaping Machine, with 
two tables; Punching and Shearing Machines for }, 3, 4, 4,3, and 
lin. plate ; double-ended ditto for 3 and lin. plate, with stop motion 
for punch ; Planing Machine, to plane 10ft. long x 2ft. 74m. wide, 
with two tool boxes; ditto, 6ft. long x 2ft. Gin. wide; ditto 4ft. x 
2ft. ; ditto, 2ft. 6in. X lin. ; Weston’s Pulley Blocks, Screw Jacks, 
Ratchet Drill Braces, &.— Apply as above.—For patterns of othrr 
Machines see my Advertisements in the back numbers of Tuk ENGINEER. 





“dean oaTh ER owoon | 
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Hoisting Engine. 














































MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a 
large assortment of 


ENGINEERS TOOLS 


Are always kept in stock, ready for immediate delivery. All goods 
warranted to be of sound material and good workmanship. 


For prices and further particulars apply as above. (F305) 
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; Prize Medal, International Exhibition, 1862. LKER’S GAS VALVES. 
THE IMPERIAL IRON TUBE COMPANY,  ‘Shevscncven scsnw cas varves® 


For the Gas Works. 








Successors to GEORGE B. LLOYD and COQ, {UNDERGROUND SCREW GAS VALVES, 
Gas STREET AND BERELEY STREET For Shallow Mains, and for Kegulating Pressure in Mains, 
BIRMINGHAM, ’ INTERNAL RACK GAS VALVES, 
. 2 WITH WROUGHT IRON PINIONS, 
Manufacturers pe ge oy i and Fittings, Ordinary Rack and Pinion Gas Valves, 
PATENT GLASS re", AND GALVANIZED TUBES, sit snattaandat eaualaias- ds aati to (G48) 
APeWELDED IRON BOILER TUBES. 21, Little Sutton Street, London, :.C, 








SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORT2, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed havwavine to the wthcandacenannes Ae in which the same are forw anded and accepted. _ (i891) 


—E_ —-- —————— RRS — 


CT'APLIN’S PATENT PORTABLE STEAM FE’ GIN NES AND BO‘LERS. 


2 MODAL, INTERNATIONAL EXHIBITIO 



































STATIONARY ENGINE. HOISTING ENGINE. STEAM CRANE, CONTRACTORS’ LOCOMOTIVE, Lieut, PoaTaBLe, AND gaup-Prormaime ENGINE, 
From 1 to 30-Horse power. To Hoist from 10 cwt. to 15 tons. To Hoist from 20 cwt. to 30 tons. From 6 to 27-Horse power From 6 to 27-Horse power. 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND 60., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, GLASGOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, S. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
Parties are Cautioned ageins Using or Purchasing Emitations or Infringements of these Patent Manefastores. (G53 


W. BLACKETT, 


HOPE IRONWORKS, 106, SCUTHWARK BRIDGE ROAD, LONDON, 


ESTABLISHED IN THE YEAR 1851, 
MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, IRON SHIPBUILDERS’, & BOILER MA“E S’ TOOLS, 
FROM NEW AND IMPROVED PATYS. UNS 


TEXHE Machines now on Hand and for Sale consist of 
Screw-cutting Lathes, 6, 8, 9, 10, and 14iu. centres, bed 6, 9, 13, 
14, 16, and 18ft. long; single and double power Hand Lathes; Foot 
Lathes, single and double power; fifteen Drilling and Boring Machines 
of various sizes ; Powerful Slotting Machine ; Shaping Machine, with 
two tables ; Punching and Shearing Machines for 4, §, 4, 4. }, and 
lin. plate ; "ds uble-ended ditto for 9 and lin. plate, witn stop motion 
for punch ; Planing Machine, to plane 1l0ft. long x zft. 74in. wide, 
with two tool boxes ; ditto, ‘ett. long X ft. 6in. wide; ditto 4ft. x 
2ft. ; ditto, 2ft. 6in x 15in. ; Weston’s Pulley Blocks, Screw Jacks, 
Ratchet Drill Braces, &c.— Apply as above, - For patterns of othr 
Machines see my Advertisements in the back numbers of Tuz ENGINEER. 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a 
arge assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods 
warranted to be of sound material and good work mansbip. 














For prices and further particulars apply as above. (1305) 
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‘COAL-CUTTING 
MACHINERY. 


y (James Grafton Jones’s Patent.) 
















. ‘| 
— Part ” Int 


Pick IN POSITION FOR VERTICAL CuT Downwa.uns. Prick IN POSITION FoR HOLeEING. 


They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus Coal Mining districts. They are also suitable for Minin 
rendering them capable of “holeing” at any : : the argillaceous Ironstones of the Coal measures, as wel 
angle, and of driving “ headings.” Pick IN POSITION FoR VERTICAL Cut Upwanrps. as working other Mines and Quarries. 


N.B.—Atr-Compressing Machinery will be Supplied, or Plans and Specifications furnished. 
Applications to be made to FRED“ LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (H633 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 





— 








JOHN MUSGRAVE & SONS, 


GLOBE ITRONWORKS, BOLTON, LANCASHIRE 


ESTABLISHED 1839. 





23 "Te | 


8 and 4 tons HamMEr. 





8} cwt. HAMMER. 30 to 50 cwt. HAMMER 7 to 2 tons HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 











THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.BK—HAMMERS FROM 3} 10 20 owr. ALWAYS IN STOCK. 
ss ss LONDON OFFICE, 9, ADAM STREET, ADELPHI, 'W.C. risa 
. — 'W. COLLIER & CO’S — 
e . 
IMPROVED 


DOUBLE-LEVER PUNCHING, SHEARING, & BAR CUTTING MACHINE. 





The Levers are of Wrought Iron, Steeled where operated upon by the Cams and where they work in the ram 

slides ; they are left sufficiently long and heavy to withdraw the Punch, or raise the Shear slide, under any circumstances, without the aid of mechanical means. The operation of Punching is completed, 
and the slide returned to the top in little more than half a revolution of the machine, enabling it to be worked at a much higher speed than eccentric machines, still allowing the same amount of time for 
moving the Plate. The cams contain rollers, to reduce the friction when the pressure comes on, thus preventing them wearing away, disengaging apparatus for throwing the Punch out cf gear, and apparatus 
for holding down the Plates whilst Shearing. The Punching end ofthe machine is made as narrow as possible, to enable holes to be punched in the corners of bent Angle Iron or Plates. Angle Iron Cutters 
for Cutting Bars of any length ,or Rivet-making Apparatus, can be attached to the side, and Steam Engines if required. Having made a very large number of the above Machines during the last ten year 
Messrs. COLLIER and Co. can confidently recommend them as the strongest and most expeditious Machines in use. For Prices, &c., apply at the 
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NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. 


>) 



















Q 
Hoisting Engine. Portcble Engine. 


Deck W nch. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE ball GLascow, HULL, LIVERPOOL, OR LOWDOWN. 





Stationary Engine. Steam Crane. 
































‘a 1-Horse 2-Horse 3-Horse 4-Horse , 5-Horse 7-Horse | ‘D-Horse “11-Horse To Hoist | To Hoist | “To Hoist To Hoist 
| Stat ionary | Power. Power. | Power. Power. Power. | Power. | Pcwer. Power. Steam | SS5ewt. | S50cwt. | 70 cwt. 6 Tons. 
Engines | £45 | £65 £85 £105 | £125 | £150 £180 £210 | Crames  g¢i99 | £235 | £285 | £380 | 








The STATIONARY ENGINES are complete, with chimney-shaft, base. plate, and ash-pit. They require no building whatever, but may be started at once, 
The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanshiv, and to work satisfactorily. 


ALEX® SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORKES, ARBROATH. 
These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 


SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 
HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed according to the Priority in which the same are forwarded and accepted. (H 891 


c ee 


BECK & COMPANY (LIMITED), 
IMPROVED HYDRAULIC, | GAS, AND STEAM VALVES, 


WATER CLOSETS, PUMPS, BATHS, LAVATORIES, HYDRANTS, WATER WASTE PREVENTERS, &c. 


WROUGHT IRON TUBING AND FITTINGS. 


Every Description of Plumbers’ Brasswork. 
WORKS, GREAT SUFFOLK STREET, SOUTHWARK, S.E. 


ILLUSTRATED CATALOGUES ON APPLICATION. (Pe 








) 
JOHN MUSGRAVE & SONS, 
GLOBE IRONWOREKES, BOLTON, LANCASHIRE 
ESTABLISHED 1839. 
‘i, | he ah 
8} cwt. HAMMER. 7 to 25 tons HAMMER. 8 and 4 tons HaMMeER, 6 to 20 owt. Hamunn. 





MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WALER WHEELS, TANKS, &c. 


SU Gearing for Cotton Spinning tiilis, Flax Milis, Corn Mills, Bleach Works, [ron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, poste-free, on application. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 3} to 20 owr, ALWAYS IN STOCK. 
LONDON OFFICE, 9, ADAM STREET, ADELPHI, W.C. (11840 








MACNAUGHT, ROBERTSON, AND CRAIG, 


1RON AND METAL MERCHANTS, 
No. 5, HANKESIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 


= — Poe he, Yi! 
y= Ph mk ay 4] ) ) 


: ; _ An Extensive Town Stock of 
Fiat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round. Bevelled, Oval, Octagon. Hexagon, Moulding, and Fancy Iron, 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tr m and Contractors’ Rails. Charcoal Sheets and Plates, 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. | Furnace Burs, Slit .tods, Forged — Knees, Chain, &c. 



























Angle and 7 Iron all Sizes Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Stee 
Sheets. Hoops, Nai) Rods, Sash Iron. Fender Plates, Anvil. Vices, Roast Snard and Reed Tron &e 
sheets ot fections and “ists of Prices sent on avolicatton 
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()rmerod Grierson & Co. Engineers, | 


Millwngnts, and Beilermakers, ST. GEORGE’S IRONWORK\, 
MANCHESTER, beg to call attention to their stock of PATTERNS .er 
SPUR, BEVEL, ‘and MITRE WHEELS, PULLEYS, ac., veing tne lirgest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 

i terms, and no charze i~ made 
‘List of Patterns and Prices forwarded on 





list will be don ve 
for the use of Patterns. 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pum 
and Tanks Hy draulic and other Presses, &c. &c.—London Office, aD 9) 


House, 5, Lime-street, E.C. 


THOMAS TURTON % SONS, 


MANUFACTURERS OF 

CAST STEEL for Cutters, Punches, Taps and Dies, 
Turning Tools, Chisels, ‘ke. 

CAST STEEL Piston Rods, Crank Pins, Connecting 
Rods, Straight and Orank Axles, Shafts, and 
Forgings of every description. 

FILES marked T, TURTON. Superior to any other 
make. (See results of trial in the Times, 
July 26th, 1851.) 

TOOLS of all kinds, for Engineers, Railways, Con- 
tractors, &c. &e. 

EDGE TOOLS ‘marked WM. GREAVES & SONS. 
Electro-Boracic Steel, warranted to wear out 
three Tools made of Cast Steel. 

DOUBLE SHEAR STEEL, SPRING STEEL, 

BLISTER STEEL, GERMAN STEEL. 

Springs, Buffers, and Cast Steel Tyres 
FOR LOCOMOTIVE ENGINES, RAILWAY CARRIAGES, & WAGONS. 


SHEAF WORKS AND SPRING WORKS, 
SHEFFIELD. 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY. 
PARIS WAREHOUSE, 10, RUE, DU GRAND CHANTIER. 
NEW YORK STORE, 102, JOHN STREET. 


Where the largest Stock of Steel Files, Tools, &c. &c., may be selected 
from. (111019) 


OF ANGLE OR TEE IRON. 
(Sheilds’ Patent.) 
[hese Posts (the Invention of 
F. W. SHEILDS, Esq , of Delahay-strect, Westminster, are formed 
of two pieces, the lower piece driven into the ground, and the upper piece 
bolted to it. Requiring no excavation, they are erected with great 
rapidity, and are much cheaper than any other iron posts, 


—9 ‘| cae 








- 2 2 
es WA 
oll} — | 
™ ENLA’GED ENLARCED | 
SECTION SECTION | 
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post raed VY POST 





OTHER SEGTIONS MAY 
BE USED IF PREFERRED 











For terns or 


LICENSES graatel by the Paten‘ve. wlers, apply to 
REID Brorurns, Telegraph Contzactors, 
WHARF RKOAG, CILY BROAD, LONDON, N. (111057) 


oa ae eae 











Reid Brothers, 12, Wharf-road, City- 
ROAD, LONDON, Mennthetarers and Contractors 
for the Erection of Tel hh Lines. Instruments, Insu- 
lators, Batteries, Tools, and Stores of all kinds kept in 
stock. (HIS 





Medal Awarded, Exhibition, 1862, “for Good Work.” 


IMPERIAL TUBE COMPANY, BIRMINGHAM, 


MANUFACTURERS OF 
WROUGHT IRON TUBES & FITTINGS, BRASS & COPPER TUBES, 
Galvanised and Glass-Enamelled Tubes and Fittings, 
LAPWELDED IRON AND BRASS BOILER TUBES, ETC. ETC. 


@a> Sole Makers of “‘ HUGHES’ PATENT TAPS, ”” strongly recommended for all High-pressure 
purposes. —Price Lists and ‘Testimonials forwarded on application. _ ___ (8667) 





CLARIDGE, NORTH, & Co., 


BILSTON, STAFFORDSHIRE, 


MILLS, FORGES, & GENERAL MACHINERY 
FOR THE MANUFACTURE OF 
SHIP PLATES, ARMOUR PLATES, BOILER PLATES, 
Sheets, Tin Plates, Tee, Angle, Girders, Rails, and every description of 
Merchant Iron and Steel. 
NEW AND IMPROVED BLAST FURNACE ENCINES. 
CHILLED AND GRAIN ROLLS, 
For every description of Iron, Steel, and Metal Rolling. 


AGENTS AND MANUFACTURERS OF “GRIFFITH'S PATENT PUDDLING MACHINE.” 





(1695) 














ROUTLEDGE & OMMANN EY, 


ENGINEERS, MILLWRIGHTS, 


AND BRASSFOUNDERS, 
ADELPHI STREET, SALFORD, 
ise MANCHESTER. 
MAKERS OF STEAM ENGINES AND 


OF ALL DESCRIPTIONS. 


PUMPING ENGINES FOR MINES, Irrigation, and Feeding Boilers. 
FACTORIES supplied complete with Engines, Boilers, Gearing, and Shafting. 
HYDRAULIC PACKING PRESSES, for Packing Cloth, Cotton, and other Materials, fitted with 
R. and O.’s Improved B 

HYDRAULIC OIL PRESSES, for Extracting Oil from Linseed, Cotton Seed, &c. 
HYDRAULIC PRESS PUMPS, to work by Hand or Power, of every form. SCREW PACKING PRESSES. 
CRANES, WHARF CRANES, STEAM CRANES, TRAVELLING CRANES, &c. 
FIRE ENGINES (R. and 0O.’s Improved Hand Fire Engine). 
BOILER FEEDERS (R. and 0.’s Patent Boiler Feeder). 
BRASS AND IRON VALVES AND TAPS of every description. 
BRASS AND IRON CALLENDER BOWLS AND PUMP BARRELS. 
BABBITT’S AND DEWRANCE’S PATENT ANTI-FRICTION METALS. 

Stores for a Neill’s Boiler Felt, ae Felt, < &c. 


rnational Exhibition, 
ONE PRIZE MEDAL AND” OnE HONOURABLE MENTION Fo FOR STEAM ENGINES. 
gricultural Socie England, 
CHESTER MEETING. “1858. PLANT PRIZE; WORCESTER, 1863, FIRST PRIZE. 
Double and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE po’ pcm CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 

They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers = 
framed bed, uniting the principle of the girder and solid plate ; 
completely ‘self contained, require no elaborate foundations, are = 8 Ig 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 


Further particulars, with prices, may be had free on application to 
The Reading Ironworks (Limited), 
READING. 


ie 
fa 





BOILERS 


___ (8%) 








(F417 


GALLOWAW’S | 
PATENT CONICAL WATER TUBES FOR STEAM BOILERS. 


The above Tubes are made 
with such an amount of taper as will allow the 
bottom flanche to pass through the hole in the upper 
side of the Boiler flue, which renders their introduction 
into ordinary flued boilers a simple operation, and with 
the following advantages :— 

The Power of the Boiler is considerably increased, and 
the flues are MATERIALLY STRENGTHENED. 


















The Circulation of the Water is much improved, and 
unsqual expansion, with its attendant evils, prevented. 
Liability to Prime is lessened. 





Upwards of 21,000 of these Tubes are now in use, with 
the best results. They can be fixed by any boiler-maker, 
but can be obtained only from the Patcntees, 


W. & J. GALLOWAY and SONS, 
_ke KNOTT MILL IRONWORKS, 
MANCHESTER, 


Sole Makers of 


Rigby’s Patent Circular Fire * 


Section of “Galloway " Boiler, showing 9 


arrangement of back fi bei: 
of the same construction as, e furnaces being Which are strongly recommended as being oe eat.on « 











Seaton, of Cornish ap aing “showing appli- 
“ Galloway Tube.” 





two-flued boiler. economical and effective. _ (H423 
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SEAMLESS STEEL TUBES OF ANY SECTION. 
“THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed according to the Priority in which the same are forwarded and accepted. (Heol 











NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. 











Stationary Engine. Steam Crane. Deck W.nch. 


PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULE, 1 LIVERPOOL, OR LONDON. — 
"| §-Horse” agg To Hoist To Hoist To Hoist To Hoist 


a ad 


Portzble Engine. 























1-Horse | 2-Horse 3-Horse 4-Horse 5-Horse |  7-Horse | 9-Horse 11-Horse 


Stationary | Power. Power. Power. Power. Power. Power. | Power. | Power. Steam 35cwt. | 50cwt. | 70 cwt. 6 Tons. 
Engines £45 £65 £85 £105 £125 £150 | £180 £210 | Crames gi99 £235 | £285 | £380 
The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no building whatever, but may be started at once, 


The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanshiv, and to work satisfactorily. 


ALEX" SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORKES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 


























-MACNAUGHT, ROBERTSON, AND CRAIG, 
IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 








An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron, 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Trem, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and ‘FT Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe, 
Sheets of Sections and Lists of Prices sent on application. (Pegs 











TO MAKERS AND USERS OF COKE. PORTABLE MORTAR MILLS. 


GOOD COKE FROM WASTE SLACK. 
HICKLIN & PARDOE’S IMPROVED COKE OVENS. 








This invention (secured) enables 
the manufacture of good Coke 
fur Blast Furnaces, &c. (from fine 
slack}, to be carried on in a most A 
effective and profitable manner,| { = = = 
and without the usual waste. = 3; : 





For particulars and terms, . 
apply to Sf |i . ¢ > 
ro — PORTABLE AND FIXED STEAM ENGINES. 

UNION CHAMBERS, | Pratchitt, Blaylock, and Pratchitt, 
K Se = ce cae eE uo) | DENTON IRONWORKS, CARLISLE. 0112 
= = = ——————S = -| THE CALIFORNIA PUMP. 
W. A. MARTIN AND CO.’s DOUBLE-ACTING, 
PATENT 

COMBINED STATIONARY AND ROCKING FURNACE BARS. 
LONDON—18, CANNON STREET, E.C. 




















BBS 








The patentee before introducing this bar to the public generally has had it thoroughly tried for a long pericd in every description of 
furnace—locomotive as well as marine and stationary. The result is such, that the patentee can now, with perfect confidence, place it 
before the public as the most durable, and in every other respect the most efficient bar yet invented. 

It has always been admitted by scientific engineers that thin bars are the best, but there has hitherto been an insurmountable difficulty 
in keeping them in position, from their invariably bending and giving way, so that when used they require to be frequently taken out and 
straightened, causing continual expense ; this difficulty the combined bar entirely overcomes. , : - 

Thick bars Ke 4 fill the ery vol ay Fe leaving insufficient space for the passage of air, causing the gases to escape without being SOLE MAKERS IN LONDON 
consumed, whic’ uces great in . ’ 

The combin pt any thickness, from jin. upwards, and will not grome & the fiercest fires, but will remain per- HAYWARD TY LE R, z co. 
fectly straight until entirely burnt out by service ; thus the of fuel caused by the deflection which takes place in ordinary bars is 84 & 85, WHITECROSS STREET, E.C,, + 

? 


prevented, 
New bars of various sizes, as specimens, and old bars which have undergone the severest testing, can be seen at the Office, as above. Makers of Station Pumps, Horse Wheels, Steam Fittings, &c, (M818) 














———————————— 
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PATENT NOISELESS STEAM WINCHES, CRANES, AND HOISTS, 















EQPreeccccceeqe 


















" [he Patent Frictional Gearing Company, Engineers and Millwrights, East Milton-street, Glasgow, 
~~ Manufacturers of Robertson's Patent Frictional Wheels, Patent Fixed Cylinder Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and Hoists; Makers ot 
Fixed and Portable Engines and Boilers, Pumping Engines, Fans, Rotatory Pumps, Rolling Mill Machinery, Patent Straightening Machines for Round Bars and Tubes, Wood- 
Sawing Machinery, Saws for Hot Iron; Steam, Hand, and Hydraulic Power Cranes of every description. Full particulars and Prices on application. 

Agents in London for Ships’ Steam Winches and Cranes, Messrs, WINCHESTER, GRAVELEY, and SAGER. 40 to 42, Upper East Smithield. (764) 











COAL-CUTTING 
MACHINERY. 











Pick IN POSITION FOR HOLEING, 






They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
‘ are being introduced into the South Wales and other 
OSS Coal Mining districts. They are also suitable for Mining 

— a ——— the argillaceous Ironstones of the Coal measures, as well 
as working other Mines and Quarries. 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 
angle from the horizontal to the vertical, thus 
rendering them capable of “holeing” at any é . 
angle, and of driving “ headings.” Pick IN Position FoR VeERTIcaL Cur Upwards. & 


N.B—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished. 


Applications to be made to FRED LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
: Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (1633) 


CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 




















STATIONARY ENGINE, HOISTING ENGINE, STEAM CRANE.® CONTRACTORS’ LOCOMOTIVE. Lieut, PORTABLE, AND SELF-PROPELLING ENGINE. 
trom 1 to 30-Horse power, To Hoist from 10 ewt, to 15 tons, To Hoist from 20 ewt. to 30 tons. From 6 to 27-Horse power. From 6 to 27-Horse power. 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENGINE WORKS, GLASGOW. 


LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambetli, S. 
Engines of each Class KEPT IN STCCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 


Parties are Cautioned against Using or Purchasing Imitations or. Infringements of these Patent Manufactures. (G53) 

















WILSON’S PATENT ia 
OSCILLATING PUMP. gf 


This Pump has no Valves, and can be worked at 
a high speed. It is suitable for Water, Air, or 
Gas. It is simple, compact, and moderate in price. 


Illustrated Catalogues on application to 


JOHN C. WILSON & CO., 
ENGINEERS, 

5, LIME STREET, LONDON, E.C. 

| Estimates for Large Drainage Works given. 


(H1222) 
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sational Exhibition i 
ONE PRIZE MEDAL AWK UNE HONOURABLE: MENTION FOR STEAM ENGINES, £ » ane +9 


ultural Society of Englan 
CHESTER MEETING, 1958, PLAST PRIZL: WORCESTLE, 1868, FIRST PRIZE. 


Pouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are g teed for E iy of Fuel, at } 
from 2 1b. upwards per indicated horse-power per hour. 


They are manufactured from 2 to 100-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers on 
muaned bed, uniting the principle of the girder and solid plate ; are 

mpletely self- contained, require no pw ps foundations, are unsur- 
pon for work y; y, and are adapted 
for Flour Mills and ev ery description ‘of ‘ean 
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Samuel Worssam and Co., 

| Having Purchased of M. PERIN, of Paris, the sole right to 
import and sell h.s Band Saw Blades throughout the United 
Kingdom, beg to announce that they are now in a position to 
supply these Saws from ||. in. to Sin, in width, and up to 50ft. 
in length. 

The vast superiority of PERIN’S BAND SAWS over any 
}: others, in point of finish, toughness, durability, and evenness 
of temper, is now every where admitted. 

8. W. and Co. keep a large stock of all sizes, up to 2in. 
\ wide, from which they can supply orders to any part of the 
United Kingdom within twenty-four hours’ notice. 


For Price Lists, apply to 
SAMUSL WORSSAM and CO., 
SAW MILL ENGINEERS, 

304, _ 8s Road — 5.W. 


ss 








Further particulars, with prices, may be had free on application to 
The Reading Ironworks (Limited), 
REA bBAosi IN wats 
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THE PATENT KNIFE-ROLLER COTTON GIN. 


(On the Macarthy Principle.) 
1.—The Only really Self-Feeding and Self-Acting Gin yet Invented. 
2.—Guaranteed to do more than Double the Work of any other Roller Gin. 
3.—One Person can attend to several Gins, and can turn out 300 lb. to 600 lb. Cleaned Cotton per hour. 
4.—Only Three Wearing Parts. 
5.—No Cranks or Cams, or other similar motions. 











6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space. 
7.—Equally adapted for any kind of Cotton. 


SEE “ENGINEER,” OF FEBRUARY 3np, 1865, PAGE 75, AND “COTTON SUPPLY REPORTER, FEBRUARY 1st, 1865. 
Apply to the undersigned, General Engineers, and Manufacturers of 


Patent Husking Machines for Cotton, Turbines, Pumps, Fans, Ship Ventilators, Mine Ventilators, &c. 


A Gin may be seen in operation at Messrs. Burton Sons, and Waller’s, Engineers, John’s-place, Holland-street. Southwark, close to the new Blackfriars Railway Station. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 








CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


— EDAL, INTERNATIONAL EXHIBITION, 1862. 











STATIONARY ENGINE, HOISTING ENGIN E. STEAM CRANE. CONTRACTORS’ LOUCOMUTiVE, Lieut, PowTABLE, AND Srib-bicriniae ANGI 
From 1 to 30-Horse power. To Hoist from 10 cwt. to 15 tons. To Hoist from 20 cwt. to 30 tons, From 6 to 27-Horse power From 6 to 27-Horse power, 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND ©C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, CGLASCOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, 8. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our , Semataasese GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP, 
Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. (G58) 


WILSON’S PATENT um 
OSCILLATING PUMP. 


This Pump has no Valves, and can be worked at 

@ high speed. It is suitable for Water, Air, or 
Gas. It is st oink conan and moderate in price. Wa 
ieiaicatakadeoeans . = 

Biastoate d O: ute shaoe on application to a 5 tfitings 


JOHN C. WILSON & CO., 
ENGINEERS, 
5, LIME STREET, LONDON, E.C. 


Estimates for Large Drainage Works given. 
(H1222) 
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CLINTON ond OWENS, late BENJAMIN FOWLER and CO, 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, E.C. 
MANUFACTURIRS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 


TO RE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 





FILLING PLOOR 5 FILLING FLOUR 





Al 


Fig. A gives an elevation of an [MPROVEO HORIZONTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pumps can be 


readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 





Fig. B sh IMPROVED and POWER- i i i i in fixi 
FUL! tor = oF SCREW PRESS - BALING of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing Fig. C represents a small HYDRAULIC PRESS 
PURPOSES. It can be worked with one or Bey) RAPS for EXTRACTING OILS, JUICES, TINCTURES, 
both handles, according to pressure required, ie ae &c. These Presses are made in the strongest and 


and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O. make! arge numbers of these Presses, 
and can supply them at very reasonable 
vost. 


simplest manner, are easily managed, not liable te 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use. 





BORINC TOOLS. 
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THE ABOVE I8 AN ILLUSTRATION OF 





A COMPLETS OTL MILL, 

TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NOT, &c. 

It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 

Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 

ready for driving by Steam Power. The above will be found a simple and first-class plant, at 1s =a 

much less cost than work of this class is usually supplied at. Most satisfactory reports have been CSS eee 

received from — of oo —— a a — aoe — — — machine 

has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 

particulars, a) Estimates may be had on ogtetien at the Works, for these or any other ra of Press. SOnInG OCR, ive TESTING GROUND fe 
Bridges, Foundations, Minerals, &c., and for 


= ARTESIAN WELLS. 
































No. 26 shows a set of TREBLE-BARREL 1 a 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. onPRessco 


= PRESSEO 

= = » | a. i & 
= Bee. este! , 
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INN WX QI 
ENGHIEERS LONDON, 
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CLINTON SOWENS - 








Single, Double, and Treble Purchase Crabs, 


Eccentrics, Face-Plates, Cranks, Driving Pullies, A Travelling and other Cranes, Pulley Blocks, and 
Black and Bright Shafting, Plummer Blocks, and THE AUSTRALIAN NS: ‘ WOOL PRESS. Hoisting Tackle of every description. 
Gearing of every description. THE ABOVE CUT REPRESENTS AN IMPROVED HYDRAULIC WOOL 


PRESS, SPECIALLY CaS ADAPTED FOR COLONIAL USE. 
It is strong and simple, and every pains has been taken to render it exactly suited to the 
uirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 

or Steam Power, and have found them give complete satisfaction. They have several now in 

hand for houses they have previously supplied with them, and which may be seen at the Works. 

Whitefriars, by any one requirmg work of the class. 


Wessrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
ement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily titted, as may be required. 

The form of Double Action Pump indicated by Figs. E and F, Cuinron and Owens 
mostly adopt for pumps with Gin. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps: they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte? throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward stat», as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iren, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 
description. 











Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
‘arger scale, with full partieulars of any description of Hydraulic 
Machinery, may be had on application at the Works, Whitefriars, where a 


\ AKG RRR XV very large stock can always be inspected. (G* #22) 
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SEAMLESS STEEL TUBES OF ANY SECTION. 
THE HYDRAULIC TUBE DRAWING & STEEL ORDNANCE COMPANY (LIMITED) 


HAVING ENTERED ON NEW WORKS, 
NO. 14 WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N., 


Will now be prepared to RECEIVE ORDERS, which will be Executed according to the Priority in which the same are forwarded and accepted. __ 891 











MACNAUGHT, ROBERTSON, AND CRAIG, 
IRON AND METAL MERCHANTS, 
No, 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.£. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAL, 


IS y 
NY 
\N 
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SSE 


oa = mere coun Sor =! d, Oval, Oct H Mouldi: d F I 
i ide. nd do. to 8 inches diameter. alf-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron, } 
adh oy dy — yy oN and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates, 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit tods, Forged “= Knees, Chain, &c. 
Angle and ‘f Iron all Sizes. Bowling Bars, Plates, Angles, &c. | Cast, Blister, Shear, and Spring Steel. 
Sheets. Hoops, Nail Rods, Sash Iron. | Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe, 
Sheets ot Sections and Lists of Prices sent on application. 
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SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE, 

PATENT KNIFE-ROLLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES, 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO., 45, UNION STREET, GLASGOW, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 


HENRY BESSEMER AND CO., | Mathematical Drawing Instruments, | 








———— ee 


THEODOLITES, LEVELS, CIRCUMFERENTERS, SCALES 
TAPES, CHAINS, T-SQUARES, RULES, &c. . 
SHEFFIELD, JOHN ARCHBUTT AND sons, 


201, Wostminster Bridge-road 
eee LAMBETH, 


CAST STEEL (ial ba Nea ie ire, 


ia) 
pisem) Respectfully inform the Public 
will be forwarded tres. on sgplias. 
MARINE CRANK and OTHER SHAFTS, ORDNANCE, LOCOMOTIVE 
DOUBLE CRANK and STRAIGHT AXLES, TYRES, PISTON RUL'S, 
SHAFTS, CRANK PINS, and USES GENERALLY. 


MANUFACTURERS (BY THE BressEMER PROCESS) OF 


tion. The prices will be found 
remarkably low. Every article 
warranted. Second-hand Instru- 
ments of all kinds, by the best 
makers, always in stock. (F203) | 

















WHITE’S IMPROVED 
SOFT CAST STEEL IN BARS AND RODS, FOR MAGHINERY PURPOSES, 
BEST CAST STEEL FOR TOOLS, &. VERTICAL STEAM ENGINE AND | 
MULTITUBULA 
CASTINGS IN STEEL TO PATTERN. ey COme Ty LER | 





TO CONTRACTORS, BUILDERS, AND 
BRICK MANUFACTURERS. 


FLETCHER, JENNINGS & CO., 


LOWCA WORKS, WHITEHAVEN. 





These Engines are very suitable for 
any of the above purposes. They are 
constructed on the best and strongest 
principle, with oblong base-plate, forming 
ash-pan and crank-pit. They require 
little room, and are very easily worked, 
and, by taking the chimney and fly- 
wheel off, they can be packed in a square 
case, which makes it convenient for 
exportation. 


Illustrated price lists free on application, 
‘3B. WHITE, 
OLD FOUNDRY, HADLEIGH. 


= es 





Several of these Engines may be seen 











working flour mills within a few miles of 
the works, (111407) 
EKIR K’S 


PATENT REFRIGERATING MACHIRE, 


IN USE FOR THE MANUFACTURE OF ICE, EXTRACTION 
OF PARAFFINE FROM OIL, &c. 


q 














[he Cold is produced by the Expan- 


sion of Atmospheric.Air alone. The Machine may be worked 





To 








with safety in any situation. 


L re) Cc '@) MO Ti Vv E EN G IN E s, F The Ice produced is quite transparent and solid. 





YOR, MINES, COLLIERIES, IRONWORKS, BRANCH TRAFFIC, CONTRACTORS, &c. SOLE MAKERS, | 

a. : . ae hh ‘ Y » JOHN NORMAN and CO, | 

[E these Engines the Driving Axle is placed under the Fire-box (the ENGINEERS, , 
| 


reduoed, aii the whole rendered very compete idl hon, ant welsbeianoed line water 1s carted in tanks beuesilt the foot-plaie, and'unter tis | ULTENEY STREET, BROOMHILL, GLASGOW. 
Boiler-barrel. Different sizes are always kep on hand or in progress, (H222 (111406) 
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THE RECENT ROBBERIES FROM IRON SAFES. 


(;20rge Price calls Attention to his 


TREBLE and QUADRUPLE PATENT FIRE-RESISTING (212 
deg.) and BURGLAR-PROOF SAFES now making on his improved prin- 
ciple to resist every kind of violence, as well as drills, gunpowder, and pick- 
locks. These unrivalled Safes are made of half-inch boiler plate, with one- 
inch solid case-hardened doors.—New Illustrated Price Lists are now ready, 
and may be had post-free, from the sole Patentee and Manufacturer, 
GEORGE PRICE, Cleveland Safe and Lock Works, Wolverhampton ; 18, 
Blackfriars-street, Manchester ; and Wade-lane, Leeds. (H1195) 


John McDowall and Sons, Walkin- 


SHAW FOUNDRY, Johnstone, near Glasgow.—Makers of every de- 





scription of Machinery for Working in Wood, such as Patent Vertical Saw 
Frames, to take in logs up to 6ft. square or round ; common Vertical Saw 
Frames, driven above or below by straps; combined Planing and Mould- 


Medal Awarded, Exhibition, 1862, “for Good Work.’ 


IMPERIAL TUBE COMPANY, BIRMINGHAM, 


MANUFACTURERS OF 


WROUGHT IRON TUBES & FITTINGS, BRASS & COPPER TUBES, 


Galvanised and Glass-Enamelled Tubes and Fittings, 
LAPWELDED IRON AND BRASS BOILER TUBES, ETC. ETC. 


2 Sole Makers of “ HUGHES’ PATENT TAPS,” 


strongly recommended for all Hich- 
purposes.—Price Lists and Testimonials i uni 


forwarded on application. ___(B667) 











ing Machines ; combined Grooving and Feathering, Moulding, Ti ing, 
and Boring Machines ; Morticing and Tenoning Machines ; Circular Saw 
Benches of every size ; Travelling Saw Tables, with iron or wooden tops, 
&c. &c, Price Lists sent on » pplication.—Care must be taken to address to 
WALKINSHAW FOUNDRY. 

J. McD. and Sons beg to intimate that they have no connection whatever 
with the recent firm of John McDowall and Sons, Engineers, DIMITY 
STREET, Jobnstone, whose sequestration appeared in the “ Edinburgh 
Royal Gazette,” of the 14th inst. They continue, as during the Jast forty 
years in which they have been in this busi facture the above- 
named Wood-cutting Machinery, with all recent improvements. 

Walkinshaw Foundry, Johnstone, near Glasgow, 22nd March, 18665. 

(H1218) 
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(ook Ss Patent Steam Rivetting, 

PUNCHING, and SHEARING MACHINE is now in Use at the 
following places, as well as in France, Prussia, Italy, the Netherlands, and 
the East Indies and Russia :— 

Messrs. Mirrlees and Tait, Glasgow. 

Mitchell and Wallace, Glasgow. 
Robert Napier and Sons, Glasgow, 
W. and A. M‘Onie, Glasgow. 
James Aitken and Co., Glasgow. 
Alexander Stephens and Sons, Glasgow. 
#0 A. and J. Inglis, Glasgow. 
Hyde Park Locomotive Works, Glasgow. 
Messrs. Alexander Denny and Brothers, Dumbarton, 
William Denny and Co., Dumbarton. 
Courteny, Stephens, and Co., Dublin. 
8. and H. Morton and Co., Leith, 
James Jack and Co., Liverpool. 
Pile, Spence, and Co,, West Hartlepool. 
Law and Duncan, Shettlesto«n, 
Campbell, Johnstons, and Co., North Woolwich. 
James and George Thomeon, Glasgow. 
Randolph, Elder, and Co., Glasgow. 
Messrs, R. and J. Rankine, Liverpool. 
W. Jones and Sons, Warrington. 
Cochrane, Grove, and Co., Dudley. 
W. Simons and Co., Renfrew. 
Macnab and Co., Greenock. 
on Easton, Amos, and Sons, London. 

D. COOK and CO. have their Machines always in stock, and have intro- 
duced a new style, adapted for Rivetting Ships’ Frames, having a vertically 
working die, and which can be used as a Punching Machine, and can 
punch 2ft. 6in. from edge of plate ; also a Machine for Rivetting only, for 
Girders, Boilers, and general plate work, 

List of Prices and Testimonials on application. —D. COOK and CO, 
(H795) 








Engineers, Glasgow. 


MUIR’'S PATENT FOOT LATHES, 


The FOUR-TREADLE LATHE, designed and Patented expressly 
for India and the Colonies, 


PATENT GRINDSTONE APPARATUS. 

PATERT SCREW.-CUTTING LATHES. 

HAND -LATHES. 

DRILLING MACHINES. 

SHAPING MACHINES. 

SLOTTING MACHINES. 

PUNCHING AND SHEARING MACHINES. 
MADE BY THE PATENTEES, 


WILLIAM MUIR AND CO.,, 
BRITANNIA WORKS, MANCHESTER, 


PRIZE MEDALS AWARDED TO WM. MUIR & CO, 
FOR ENGINEERS’ MACHINE TOOLS. 
The Great Exuisition, 1851. Panis UNIVERSAL EXHIBITION, 1855, 
Socizty or Arts (for Patent Grindstone Apparatus), 1855, 
And the INTERNATIONAL EXHIBITION, 1862. 
For estimates, &c., apply to Mr. WM. MUIR, at their London Office, 








10, John-street, ‘Adelphi, W.C, (11403) 
WELDED © WELDED 
BOILERS. “0? BOILERS. 
ROBERT JENKINS, 


OY THE 
MASBRO’ BOILER WORKS, ROTHERHAM, 
Manufacturer to his Royal Highness the Prince of Wales. 


WELDED BOILERS 
For Range, Bath, Hot Water Apparatus, and Steam Engines, 
ALSO, 

LOCOMOTIVE, PORTABLE, VERTICAL, CORNISH, AND 
SVERY KIND OF STEAM BOILERS, CHEMICAL, 
BREWING, OR OTHER PANS, JACKETTED OR PLAIN, 
All Boilers proved to a high pressure, and delivered to any Railway 
Station or Shipping Port iv the Kingdom at moderate rates. Estimates or 

Price List forwarded on application. (H1361) 


- "TURNER?’S PATENT 3 
STRAP AND HOSE COMPANY, 


(Mr. THOMAS SHAW, Dirxctor) 
MANUFACTURBRS OF 


IMPROVED LEATHER DRIVING STRAPS, 
Leather Hose, Block Ropes, §c., Sc. 

The IMPROVED STRAPS are made from Hides prepared by a process 
Which concentrates and preserves their natural fibrous gelatine, and pro- 
. uo Icatner of peculiar toughness, less cumbersome for a gi ‘en strength 

nao tanned leather, and free from its liability to disintegration when in 
motion over pulleys. They have becn tested for several years, and have 
been pene to drive higher velocities and transmit more power than any 
other kind of driving belt. When once properly adjusted to the pulleys 
they scarcely ever require taking up. They are cheaper than any other 
Belts, not only in the first cost, but by reason of their greater durability. 

These Straps are suitable for all ordinary and out-door purposes, and hot 
and damp places. They can be relied upon in all climates, and are therefore 
particularly deserving of the attention of Exporters. 

ABRIDGED LIST OF PRICES, per Foot lineal. 

| (gee ee 
2; 3:4] 5 si 7/s]9 10 | ll 
a. dis, d.s.d.s.dis.d s.d.s.d.s.dos. dos, dis. d.js, d, 
Single..0 2305 08 | O1 41 8202 42 880 3 64 0 
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Width in irches 1 








Double . 0 54! 1031 62 22108 74 335 a 96537 68 7 


The SPECIAL SINGLE STRAPS are made exclusively from the stout 
parts of the backs of the primest Hides, and are pre-eminently adapted for all 
heavy work, and very high speeds, They are the best and most econom:cal 
Straps that can be employed with PORTABLE ENGINES, for Driving 
unsheltered THRESHING MACHINES, PUMPS, MORTAR MILLS, 
SAWS, or OTHER MACHINERY. 

Extra Strong Laces, 6s. per gross 144 yards. 

Butts squared up for making Straps, &c., 2s. 6d. per square foot. 
Block Ropes, much Stronger than Hemp, Is. 3d. per pound. 
LEATHER HOSE WITHOUT CROSS JOINTs, 

Made up to forty feet in one length, rivetted only up the side. 
Diameter... 1 a | 2 4. 3 34 4 inches, 
Price...... 1s. 6d. | 1s. 10d. | 28, 2d. | 2s. 6d. | 3s. | $s, 4d. | 4s. | per foot. 
Manufactory : ARMIT WORKS, GREENFIELD, near MANCHESTER. 
Warehouse : 81, MARK LANE, LONDON, E.C. 

Mr, » AGENT, (1024) 


_ EASTERBROOK & ALLCARD, 


ENGINEERS’ AND RAILWAY TOOL MAKERS, 
ALBERT WORKS, SHEFFIELD, 


MANUFACTURERS OF COMPLETE SETS OF HAND TOOLS, 


For Engineers, Contractors, Boilermakers, Smiths, Platelayers, 
Iron Shipbuilders, Gas Companies, &c. &c. 


A constant Stock of Ratchet Braces, Screw Stocks, Taps and Dies, Staple and Parallel Vices, Spanners, Screw Wrenches, 
Lathe Carriers, Saw Spindles, Copying Presses, Standard Gauges, Lifting and Traversing Jacks, Crabs, Pulley Blocks, Hammers, 
Drifts, Bores, Swages, Swage Blocks, Mandrils, Hot and Cold Chisels, Fullers, Fly-presses, Screwing Stoops, Compasses, Cal- 
tipers, Squares, &c. &c., and a general assortment of the various Hand Tools used in the above Trades. (H1301) 














ROUTLEDGE & OMMANNE” 


ENGINEERS, MILLWRIGHTS, 
AND BRASSFOUNDERS, 


ADELPHI STREET, SALFORD, 


SS MANCHESTER. 
KERS OF STEAM ENGINES AND BOILERS 


OF ALL DESCRIPTIONS. 


PUMPING ENGINES FOR MINES, Irrigation, and Feeding Boilers. 

FACTORIES supplied complete with Engines, Boilers, Gearing, and Shafting. 

HYDRAULIC PACKING PRESSES, for Packing Cloth, Cotton, and other Materials, fitted with 
R. and O.’s Improved BOX. 

HYDRAULIC OIL PRESSES, for Extracting Oil from Linseed, Cotton Seed, &c. 

HYDRAULIC PRESS PUMPS, to work by Hand or Power, of every form. SCREW PACKING PRESSES, 

CRANES, WHARF CRANES, STEAM CRANES, TRAVELLING CRANES, &c. 

FIRE ENGINES (R. and 0.’s Improved Hand Fire Engine). 

BOILER FEEDERS (R. and 0.’s Patent Boiler Feeder). 

BRASS AND IRON VALVES AND TAPS of every description. 

BRASS AND IRON CALLENDER BOWLS AND PUMP BARRELS. 

BABBITT’S AND DEWRANCE’S PATENT ANTI-FRICTION METALS. 


3 





Stores for M. Neill’s Boiler Felt, Roofing Felt, &c. _ctis20) 
GALLOWAWY’S 
PATENT CONICAL WATER TUBES FOR STEAM BOILERS. 
‘The above Tubes are made 
with such an amount of taper as wi ow 


the bottom flanche to pass through the hole in the 
upper side of the Boiler flue, which renders their 
introduction into ordinary flued Boilers a simple 
operation, and with the following advantages : — 

The Power of the Boiler is considerably increased, 
and the flues are MATERIALLY STRENGTHENED. 

The Circulation of the Water is much improved, 
and unequal expansion, with its attendant evils, 
prevented. ? 

Liability to Prue is lessened. 


Upwards of 21,000 of these Tubes ave now in 
use, with the best results. They can be fixed by 
any boiler-maker, but can be obtained only from 


the Pateniees, 
W. & J. GALLOWAY and SONS, 


1_ KNOTT MILL IRONWORKS, 
MANCHESTER, 


Sole Makers of 


Rigby’s Patent Circular Fire 
Bars, 




















Section of Cornish Boiler, showing appli- 
cation of “ Galloway Tube.” 


Section of “Galloway” Boiler, showing 
om preter of back flues, the og being Which are strongly recommended as being both 
o @ same construction as in the comm " ics octiv 
lr hese rn economical and effective. (H1312) bei 








TO MAKERS AND USERS OF COKE. 


GOOD COKE FROM WASTE SLACK. 
HICKLIN & PARDOE’S IMPROVED COKE OVENS. 










This inyention (secured) enables 
the manufacture of good Coke 
for Blast Furnaces, &c. (from fine 
slack), to be carried on in a most 
effective and profitable manner, 
and without the usual waste. 


For particulars and terms, 
apply to 
Mr. JOHN MILLWARD, 
UNION CHAMBERS, 


STOURBRIDGE. 
(#11083) 
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WwW. TYLER, 


CONTRACTOR FOR DEVAUX’S VIEILLE MONTAGNE THICK ZINC ROOFING, ON IMPROVED PRINCIPLES, 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower). 


Having been for upwards of four years actively e 
xork done as his best recommendation. 


description of Zinc Roofing and Guttering, inclusive or exclusive of Timber or Iron Framing, in all parts of England. 





WORES—Wood-street, Westminster 


meet in laying DEVAUX’S THICK ROOFING ZINC (the purest extant) upon the new principles introduced by Mr. Epmeston, Mr. TYLER can refer with confidence "yy 
Good zinc badly laid will still be a failure, for there is much more importance in the mode of laying than is yet generally known; and parties who will entrust their work to Mr, TYLER 


yill find that this important point is thoroughly attended to, and at no extra cost. Good Zinc thus laid is quite as lasting as Lead, if the woodwork is arranged according to directions given. Estimates furnished for every 


(F152) 


—— — 


“STOCKSBRIDGE WORKS. 


CRUCIBLE GAST STEEL DEPARTMENT .—Points, Crossings, Tyres, Crank and other Axles, 


Tool, Spring, 


and other Steel, of any temper required. Springs, Files, and all other Railway Stores. 


BESSEMER DEPARTMENT. 
CAST STEEL WIRE DEPARTMENT.— 


and all other descriptions of Wire. 


—Rails, Plates, Forgings, Bars. 


Telegraph Ropes, Needles, Fish Hooks, Reeds, Crinoline, Hackle Pins, 


UMBRELLA DEPARTMENT .— Umbrellas, Parasols (Solid or Paragon) with Patent Pebble Tips. 


SAMUEL FOX & CO., DEEPCAR, near SHEFFIELD. 


Yfathematical Drawing Instruments, | 


‘ THEODOLITES, LEVELS, —— ERENTERS, SCALES, | 
TAPES, CHAINS, T- -SQUARES, RULES 


ee 


——S— 








JOHN ARCHBUTT & SONS, 
201, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 
Respectfully inform the public that their Illustrated Price-list will be 


: »rwarded free on application. The prices will be found remarkably low. 
Every article warranted. Second-hand Instruments of all kinds, by the 








best makers, always in stock. — ; (F202) 


‘THOMAS COX & SONS, 
STEEL CONVERTERS AND REFINERS, 


MANUFACTURERS OF 
CAST, BLISTER, AND SHEAR STEEL 
Of every description. 
STEEL WIRE RODS FOR CRINOLINE, ROPES, &c. 
CRINOLINE SHEETS, &c. 


TOOL STEEL, 
Homogeneous tron, & Welding Cast Steel. 


PREMIER S!EEL WORKS, ALCESTER STREET, 
ROLLING MILLS, RIVER STREET, 
BIRMINGHAM. 


PEN STEEL, 


(1040) 








W. WALKER, 


ENGINEER AND TOOL 
29, LOWER KING STREET, MANCHESTER, 


Has always on Hand, or in Progress, 


MACHINES FOR PLANING, 


SHAPING, SLOTTING, 


PUNCHING AND SHEARING, ‘ 2 


SCREWING, DRILLING, AND BORING. Z 
Self-Acting Slide, Screw-Cutting, and Surfacing 2 
LATHES. 


COMPOUND SLIDE-RESTS OF VARIOUS SIZES, 
_And other Engineers’ Tools. 


MAKER, 






_ (11863) 











ENGINEERS, 





MILLWRIGHTS, 
AND BRASSFOUNDERS, 


ADELPHI STREET, SALFORD, 
MANCHESTER. 





MAKERS OF STEAM ENGINES AND BOILERS 


OF ALL DESCRIPTIONS 


PUMPING ENGINES FOR MINES, Irrigation, 


and Feeding Boilers. 


FACTORIES supplied complete with Engines, Boilers, Gearing, and Shafting. 


HYDRAULIC FACKING PRESSES, 


d O.’s Improved 


for Packing Cloth, Cotton, and other Materials, fitted with 


HYDRAULIC OIL PRESSES, for Extracting Oil from Linseed, Cotton Seed, &c. 

HYDRAULIC PRESS PUMPS, to work by Hand or Power, of every form. SCREW PACKING PRESSES. 
CRANES, WHARF CRANES, STEAM CRANES, TRAVELLING CRANES, &c. 

FIRE ENGINES (R. and 0.’s Improved Hand Fire Engine). 

BOILER FEEDERS (R. and 0.’s Patent Boiler Feeder). 

BRASS AND IRON VALVES AND TAPS of every description. 

BRASS AND IRON CALLENDER BOWLS AND PUMP BARRELS. 

BABBITT’S AND DEWRANCE’S PATENT ANTI-FRICTION METALS. 


P. BAWDEN & CO., Patentees and Manufacturers of 


Stores for M. Neill’s | Boiler ar Felt, t, Roofing Felt, &c. 


_ (8 324) 








FIRST PRIZE } Sree Sea G MACHINES. 





The best and cheapest in the world. 
Its simplicity and capablity surprise 
every one. Must be seen at work 
to be appreciated, there being no 
Wire nor Cog-wheel in the whole 
Machine. Worked by One Horse, 
or Steam Power may be applied. 
Price complete, including Pug- 
mill—No. 1, £65; with four patent 
barrows and frame, £80. No. 2, 
4£A0; with four patent barrows and 
frame, £55. 
Send for a Circular. 
Address— 
P. BAWDEN & CO., 
35, CLIFTON STREET, 


NOTTING HILL, 


LONDON, W. 
(1504) 





(11488) 


JOHN PARKIN, 
STEEL WORKS, HARVEST LANE, SHEFFIELD, 


Manufacturer of 


CIRCULAR SAWS 
(MACHINE-TURNED), 
MILL SAWS, ENDLESS BAND OR 
RIBBON SAWS, 
Of Tough Temper, without Joints ; 
Machine Plane, Grooving, Moulding, 
and Mortising Irons, Saw Files. 





*.* The most durable Band or Ribbon Saws, 
Endle ss, without any Joints, are made by JOHN 
PARKIN (437) 


SODA WATER MACHINES. 








Patent Continuous Principle, and Bramah's Original. 
Hayward Tyler, & Co., Engineers, &o., 
84 & 85, UPPER WHITECROSS STREET, 2.C. cna) 


JOXNH WARNER AND SONS, LONDON, 


Hydraulic Engineers. 


Contractors’ Pumps. 
Sewerage Pumps. 
Colliery Pumps, 
Worked by Ponies. 
Deep Well Pumps. 
Steam Power Irrigators. 
Horse Power Irrigators. 
Centrifugal Pumps. 
Wind Engines & Pumps 
Water Wheels. 
Liquid Manure Pumps. 
Cast Iron Pumps. 
Brass House Pumps. 
Ornamental Street 
Pumps. 
Horse Power Chain * 
Pumps. S 
Fire Engines. 
Garden Engines. 
American Garden 
Engines. 
Garden Syringes. 


to be 









Closets. 
High-Pressure Valves. * 
High-Pressure Cocks. | 
Beer Engines & Fittings 
Railway Signal Bells. 
Ships’ Bells. 


No. 5 F. 
*,* Warner’s Chain Pumps cannot clog in action, 


and are unaffected by frost. (1228) 
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Cpe a4 : : 
Contractors’ Locomotive. Stationary Engine. Steam Crane. Hoisting Engine. Agricultural Engine. 

















bad 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREES IW LONDON. 
| —— an us Power. | Price. Power. | Price. Power, | Price. Power. | Price. | Power. Price. | Power. Price. | 
ideo a ey = 2 - | | en : ements ae 
Stationary ... ... 1-Horse | £45 | a-ttoree £65 | sHore =| £85 Hore | £105 | Horse | £125 || 7-Hore £150 | 
. | | | | | | 
Steam Crane «.- To Hoist 35 ewt. 190 | To Hoist 50 ewt. 235 ; To Hoist 70 cwt.| 285 To Hoist 6 tons. 380 | | 





The Stationary ngtnee require no chimney shaft, nor building whatever, a cast iron asb-pit forming the sole-plate, and they may beset up anywhere and started atonce.—The Steam Cranes are 
mounted on carriage and whee The Engine and Boiler swing round, and counterbalance the load.— — Every Engine is guaranteed to be of the best materials aud workmanship, and to perform its work satisfactorily. 


J. B. BROWN and cO., 18, Cannon Street, City, London, E.C. ats 
STEEL TUBES FROM 1t.31mnv.Diam. DRAWN COLD. 


The Hydraulic Tube-Drawing and Steel Ordnance Company (Limited), 


Are prepared to receive Orders for all Tubes within the above sizes, and not less than 3in. thick, at 1s. per Ib.; ditto, from jin. to gin. 
thick, at 1s. 3d. per lb. Other sizes and thicknesses according to agreement. 


NO. 14 WHARF, MACCLESFIELD STREET NORTS, CITY ROAD, N. “ 











SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE, 

PATENT KNIFE-ROLLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES, 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAW. 


(H1358) 


ee PATENT NOISELESS STEAM WEBURES —— AND HOISTS. 


fe. 





















ee 











‘he Patent Frictional Geari ing ‘Company, Engineers and Millwrights, East Milton- cnet, Glasgow, 

Manufacturers of Robertson’s Patent Frictional Wheels, Patent Fixed Cylinder Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and Hoists ; Makers ot 
Fixed and Portale Engines and Boilers, Pumping Engines, Fans, Rotatory, Pumps, Rolling Mill Machinery, Patent Straightening Machines for Round Bars and Tubes, Wood- 
woring Machirery, Saws for Hot Iron; Steam, Hand, and Hydraulic Power Cranes of every description. Full particulars and Prices on application. 


— in London for — Steam Winches and Cranes, Messrs, WINCHESTER, GRAVELEY, and SAGER, 40 to 42, Upper East Smith‘Zeld. i751) 








" CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


ieee <aeeme INTERNATIONAL 1p" eeaaanind 1862. 

















: ‘ - : = —s = ——s- Pe! Shor (2 ae : > 
STATIUNARY ENGINE, HOISTING ENGINE. STEAM CRANE.® CONTRACTORS’ LOCOMOTIVE. _— Laut, PorTaziz, ann Seur- PROPELLING ENGINE. 
Frow | to 80-Horse power, To Hoist from 10 ewt. to 15 tons. To Hoist from 20 cwt. to 30 tons, From 6 to 27-Horse power, From 6 to 27-Horse power. 

* THESE CRANES WERE SELECTED BY H.M. CoMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, GLASCOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, 8. 
Rrgines o. each Class KEPT IN STOCK for SALE OR HIRE, and al! our fren GUARANTEED as to EFFICIENCY, MATERIAL, and WORK \ANSHIP. 
Parties are Cautioned egaitist Using or Purchasing Imitations or Infringements of these Patent Manufactures. 
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STEEL TUBES FROM 13mu.DiumDRAWN COLD. 


The Hydraulic Tube-Drawing and Steel Ordnance Company (Limited), 


Are prepared to receive Orders for all Tubes within the above sizes, and not less than Zin. thick, at 1s. per lb.; ditto, from jin. to gin. » 
thick, at 1s. 3d. per lb. Other sizes and thicknesses according to agreement. 


NO. 14 WHARF, MACCLESFIELD STREET NORTHS, CITY RAD, N. 




















SAMUEL FOX AND COMPANY. 


CRUCIELE CAST STEEL DEPARTMENT. 
CROSSINGS, TYRES, CRANK AND STRAIGHT AXLES, TOOL, PEN, SPRING, AND OTHER STEEL OF ANY REQUIRED TEMPER. 
SPRINGS, FILES, AND OTHER RAILWAY STORES. 


BESSEMER DEPARTMENT. 


RAILS, PLATES, BARS, TYRES, CRANK AXLES, AND ALL OTHER FORGINGS, 


CAST STEEL WIRE DEPARTMENT. 


TELEGRAPH-WIRE, WIRE-ROPES, NEEDLES, FISH-II1GVOKS, REEDS, CRINOLINE, HACKLE-PINS, AND ALL OTHER DESCRIPTIONS OF WIRE. 


UMBRELLA DEPARTMENT. 
UMBRELLA AND PARASOL FRAMES (“SOLID” OR “PARAGON") WITH PATENT PEBBLE TIPS. 
PATENTEES AND SOLE MANUFACTURERS OF THE “PARAGON” FRAME. 


DEEPCAR, NEAR SHEFFIELD. cine) 


SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
ALARCE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION, 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-RILLER COTTON GINS, SEED CLEANERS, HUSKING MACHINES, 
Schiele’s Turbines, Platt aud Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 


Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 
THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND VANUFACTURERS, 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO., 45, UNION STREET, GLASGOW, 


TRE WORTH MOOR FOUNDRY COMPANY, CLDHAM. 


MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, EANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


’ CITY OFFICES, 14, CANNUN STREET, E.C.—PAKIS UFFICES, 55, RUE DE DOUAI. 


\/ : |! . N N 
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Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, Bevelled, Oval, Oct = Hexagon, Moulding, and Fancy Iron. 
uare do. to 5 inches. Girder, Beam, and Bulb [ron. Bridge, Trem, and Contractors’ “Rails. Charcoal Sheets and Plates, 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit :teda. Forged Ship Knees, Chain, &c. 
Angle and ¥ Iron all Sizes Bowling Bars, Plates, Angles, &c. | Cast, Blister, Shear, and Spring S Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates. Anvile, Vices, Boat Guard and Bead Iron, Xe. 
Sheets ot Sections and Lists of Prices sent on ap 2lication. mos 








WILSON’S PATENT 
~ OSCILLATING PUMP. 


This Pump has no Valves, and can be worked at 

a high speed. It is suitable for Water, Air, or 

Gas. It is simple, compat, and moderate in price. 
. 











Illustrated Catelegess on application to 
* JOHN C. WILSON & CO., 
INGINEERS, 
5, LIME STREET, LONDON, E.C. 











Estimates for Large Drainage Works given. 
(11222) 
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June 23, 1865. THE ENGINEER. 


THE PATENT KNIFE-ROLLER COTTON GIN. 


(On the Macarthy Principle.) 
1.—The Only: really Self-Feeding and Self-Acting Gin yet Invented. 


2.—Guaranteed to do more than Double the Work of any other Roller Gin. 








3.—One Person can attend to several Gins, and can turn out 300 1b. to 600 1b. Cleaned Cotton per hour. 
4.—Only Three Wearing Parts. 

5.—No Cranks or Cams, or other similar motions. 

6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space. 
7.—Equally adapted for any kind of Cotton. 


SEE “ENGINEER,” OF FEBRUARY 3np, 1865, PAGE 75, AND “COTTON SUPPLY REPORTER, FEBRUARY Isr, 1865. 
Apply to the undersigned, General Engineers, and Manufacturers of 


Patent Husking Machines for Cotton, Turbines, Pumps, Fans, Ship Ventilators, Mine Ventilators, &c. 


A Gin may be seen in operation at Messrs. Burton Sons, and Waller’s, Engineers, John’s-place, Holland-street. Southwark, close to the new Blackfriars Railway Station. 
| TAR 
THE NORTH MOOR FOUNDRY COMPANY, OLDHA®. 
y == 
AlL- I a, 
MACHINERY. ,; a 
. 









Pick IN POSITION FOR VERTICAL CUT DowNnwanpbs, 





Pick IN POSITION FOR HOLEING. ~ 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 


They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 

(72 are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus = Coal Mining districts. They are also suita:l: for Minin 
rendering them capable of “holeing” at any =e some the argillaceous Ironstones of the Coal measures, as we 
angle, and of driving “ headings.” Pick IN Position For VERTICAL Cor Urwarps. as working other Mines and Quarries. 








N.B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished, 


Applications to be made to FRED* LEVICK and Co., 4, Charlotte Row, Mansion House, London; 





Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (638) 
7 | —_ : _ sit 7 , Sp f en: sanmeeueh o 
, ra PUMPS 
BROUGHTON COPPER COMPANY ne a 
(L IMITE D) CRANK AND FLY-WHEEL Et : 
Ae MANCHES r ER COMPLETE. EI SHALLOW 
Se MANUFACTURERS OF ; afl DEEP WELLS, 


BRASS LOCOMOTIVE AND MARINE BOILER T 


BRAZED AND SEAMLESS COPPER TUBES, GAS TUBES, BEADING AND ANGLE BRASS, ROLLED 
METALS, RIVETS, 


CALICO PRINTING ROLLERS, CALENDER BOWLS, ETC. (904) 


ARE MANUFACTURED BY 


T. LAMBERT AND SON, 
FOUNDERS & ENGINEERS, 
PATENTERS OF THE 
HIGH PRESSURE WATER 
AND 





HENRY BESSEMER AND CoO., 
SHEFFIELD, 


MANUFACTURERS (BY THE BessEMER PRocESS) oF 


CAST STEEL 


MARINE CRANK and OTHER SHATS, ORDNANCE, LOCOMOTIVE 
DOUBLE CRANK and STRAIGHT AXLES, TYRES, PISTON RUDD'S, 
SHAFTS, CRANK PINS, and USES GENERALLY. 

SOFT CAST STEEL IN BARS AND RODS, FOR MACHINERY PURPOSES, 
BEST CAST STEEL FOR TOOLS, &. 


CASTINGS IN STEEL TO PATTERN. - See 


team Engines 


RT TE re - 
rps: SU - 





STEAM VALVES 
SHORT - STREET, 
NEW-CUT, LAMBETU. 

(Bil 





Tne 








r 





Sale, 5in. 
cylinders, 10in. stroke; 6$in. ditto, l4in, stroke ; Sin. ditto, 14in, 


i W W ALKER stroke ; Qin. ditto, 20in. stroke; 10in. ditto, 20in. stroke; I4in. cylinder, 
'f e 9 80in. stroke ; Pumping and Sawing Machinery.—JNO. WITHINGHAW end 
( 

















fo 


., Bi -street, Birmingham. 
ENGINEER AND TOOL MAEER, i ms 


29, LOWER KING STREET, MANCHESTER, 


Has always on Hand, or in Progress, 


MACHINES FOR PLANING, 


2@ j SHAPING, SLOTTING, 
ay PUNCHING AND SHEARING, B 


¥ SCREWING, DRILLING, AND BORING. 









& LATHE WORKS. 


Samuel Cohen 
and SON, ENGINEERS 
and MILLWRIGHTS, LATHE 
and TOOLMAKERS, SMITH 

and IRONFOUNDERS, LS and 


85, Cow ‘ 
Greenhill-rents, West Smithiel., 
Lendon, E.C., have ou = Du the 
largest stock in Englenc of every 

lathes, 





Self-Acting Slide, Screw-Cutting, and Surfacing Z A clf-acing end serow cutting 
LATHES. hes, four. : 


resses, tting, Bo and Planing toe tuo 
.—Screw-cu , Turning, Bormg, r Trade. 
Reveral second-hand planing on drilling machines to be disposed of, __ 
Illustrated Catalogue on application. (41257 


COMPOUND SLIDE-RESTS OF VARIOUS SIZES, 
And other Engineers’ Tools. (863) 
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CLINTON and OWENS, late BENJAMIN FOWLER and CO, 


WHITEFRIARS-STREET, 


FLEET-STREET, LONDON, 


E.C. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 


TO BE 


PULLING FLOOR r 7 FILLING FLOUR 
c of : x 


os 





Fig. 2 shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
toth handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
Cc. and O, make’ arge umbers of these Presses, 
and can supply them at very reasonable 
wat. 


a 
oe 
on! ell; 


iN 
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No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





Eccentrics, Face-Plates, Cranks, Driving Pullies, 
Black and Bright Shafting, Plummer Blicks, and 
Gearing of every description. 








I. NW 


DRIVEN BY HAND, CATTLE, 
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MARE 
Fig. A gives an elevation of an [MPROYEO HORIZONTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pumps can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing 














a : 6 ati 
<UCLINTON & OWENS, ENGINEERS, LONDON: 
THB ABOVE: IS AN ILLUSTRATION OF 


A COMPLETES OTL MILL, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &c. 
It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. ‘The above will be found a simple and first-class plant, at 
much less cost than work of this class is usually supplied at. Most satisfactory reports have been 
received from houses of the first standing in India, Odessa, and other quarters where similar machinery 
has b:». supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars, and Estimates may be had on application at the Works, for these or any other form of Press. 





THE AUSTRALIAN 


THE ABOVE CUT REPRESENTS AN IMPROVED HYDRAULIC WOOL 
PRESS, SPECIALLY ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C, and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works. 
Whitefriars, by any one requiring work of the class, 


WOOL PRESS. 





essrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber dise valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump indicated by Figs. b and F, Citixton and Owens 
mostly adopt for pumps with 6in. barrels, or exceeding that size; for-Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps: they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Vublic Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great sutisfaction. They are litte: throughout in a 
vubstantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 
description, 


Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars ot any description of Hydraulic 
Machinery, may be had on application at the Works, \Wh:efriars, where a 
ver * large stock can always be inspected. (G*°22) 


WATER, WIND, OR STEAM POWER. 








AS 

Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable te 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use. 


BORINC TOOLS. 
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BORING TOOLS, for TESTING GROUND for 
Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. 























Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 
Hoisting Tackle of every description. 
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